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Abstract

The researcher of most varieties of Mixtec (Oto-Manguean) is faced with a high
level of surface alternations whereby the tones of some words vary according to their
context. Early researchers, such as Kenneth L Pike, accounted for these differences
by assigning morphemes to different classes according to the effect morphemes have
on the following morpheme. However a much more satisfactory explanation can be
achieved by positing the presence of floating tones which are the result of one of
three processes: right-ward shift of underlying tones, loss of CV segments, or the
delinking of Low tones.

The main focus of this thesis is to account for the tonal association patterns of South-
eastern Nochixtlan Mixtec (MXY). As background we present a brief summary of
the work of earlier researchers, including claims about the relationship between
stress and High tone, (Chapters 2 and 3), and then in Chapter 4 we show how
autosegmental phonology provides a more satisfactory account for these published
data. In Chapter 5 we show that in spite of surface differences, when the surface
tones of morphemes are compared across varieties, morphemes can be shown to
belong to tonal categories which reflect a previous stage of Mixtec. Chapters 6 to 10
present unpublished data from MXY. In Chapter 6 we show that underlying tones of
disyllabic morphemes usually align at the right edge of their sponsoring morpheme.
We also demonstrate how tones are provided for the unspecified initial syllables. In
this chapter we also present acoustic data to show that underlying Mid tones
participate in phonological processes which default Mid tones do not. Chapter 7
presents more data to show MXY tonal association patterns, including the behaviour
of floating High tones such as their tendency to align at the right edge of prosodic
words. Chapter 8 describes the complex tonal association of floating High tones
sponsored by four verbal prefixes. We show that the resulting surface forms depend
not only on the underlying tones sponsored by the verb root, but the form of the verb
stem with which it associates. In Chapter 9 we turn to examine whether there is any
relationship between stressed syllables and High tone. We analyse acoustic data to
show that initial syllables of roots show statistically significant increased duration.
By examining the tonal association patterns, we conclude that in MXY, the
association of High tones is governed by alignment rather than the locus of stress.
Based on the findings of Chapter 9, in Chapter 10 we look at the locus of stress in
two different contexts: one, stress found in compound words; and two, stress in verb
roots which co-occur with prefixes. In all these contexts we see no predilection for
High tones to associate with the stressed syllable. In this chapter we also look at
contexts in which Low tone spreads. Chapter 11 pulls together the data presented in
Chapters 6 to 10 and presents them against a theoretical background of the
interaction between prosody and syntax.
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CHAPTER 1 INTRODUCTION

1.1. OVERVIEW

One of the purposes of this thesis is to answer the questions: “Where do floating
tones come from, and where do they go?” At first glance, it might be thought that
the answer to these questions would be straightforward. However, in this thesis we
show that for South-eastern Nochixtlan Mixtec (MXY), spoken in Oaxaca, Mexico,
the answers would have to be, “It depends.”® As we will show in the latter part of
the thesis, the tone bearing unit to which a floating High tone associates depends on
a number of factors, including: the underlying tones of the morpheme to which it
attaches; the origin of the High tone; and the prosodic structure of the phrase which
contains the morpheme which sponsors the High tone and its host.

There are five areas of research which form the background to this thesis: one,
the existing research done on other Mixtec varieties; two, analyses of tone systems
of other languages; three, studies on the interfaces between phonology and syntax;
four, research on prosodic domains; and five, research on intonation.

In this introductory chapter, we provide basic information about Mixtec in
general and outline the conventions used throughout this thesis.

The rest of the thesis is structured as follows: Chapters 2 and 3 examine
research already carried out in Mixtec — Chapter 2 gives a general overview, and
Chapter 3 looks at tonal phonology in particular. Chapter 4 shows how
autosegmental phonology provides insight into the analysis of Kenneth Pike.
Chapter 5 presents data to substantiate the claim that there has been right-ward shift
with regard to the association of tones. Based on this premise, it can be shown that
Mixtec words form categories based on their underlying tones whose membership
remains surprisingly constant between variants in spite of wide variation in surface
forms. We compare the tone systems of twelve varieties of Mixtec in order to
document the fact that even though the surface phenomena are very different, the
underlying tones are the same. We also describe some of the factors which

contribute to the surface differences.

! The primary data used in this thesis are the result of fieldwork carried out by the author since
1986 under the auspices of SIL International. The Ethnologue Code MXY refers to a group of
closely related varieties spoken in the municipios of Santo Domingo Nuxaa, San Andrés Nuxifo and
Santa Inés de Zaragoza, in the district of Nochixtlan, in the state of Oaxaca, Mexico.



After providing this background information, we then present previously
unpublished data from MXY in Chapters 6-10. Chapter 6 looks at the underlying
tone patterns of MXY nouns, showing how these tones are realised in quantifier
phrases, especially looking at loci of the tonal association of floating High tones.
Chapter 7 documents the tonal phenomena found on enclitics and their hosts, as
well as describing some of the association conventions of noun phrases. Chapter 8§
describes the very complex association patterns of the floating High tones
sponsored by verbal prefixes. Chapter 9 looks at the acoustic correlates of stress in
mono-morphemic nouns and verb roots. In this chapter we also examine the role of
increased duration in focus constructions in MXY. In Chapter 10 we examine
durational evidence to substantiate the difference between compounds and phrases,
presenting evidence that it is only verb roots which are stressed and that verbal
prefixes do not receive stress. We also show how evidence from tonal association
patterns confirms the findings from durational evidence, in that compounds do not
display the same tonal patterns as phrases. Chapter 11 provides some remarks on
the theoretical issues raised by the data in Chapters 6-10, as well as a summary of
the findings of this thesis.

A list of abbreviations which are used in glossing examples is given in
Appendix A. The tags used by the Leipzig Glossing conventions are used as far as
possible, but when a category found in Mixtec is not given in the list, we have
formulated new tags. Appendix B provides a map of the Mixtec region, with the
Ethnologue codes, rather than the town names. With this map is a list of Mixtec
varieties identified by SIL International, alphabetized according to the Ethnologue
code, for easy reference. Throughout the thesis, Mixtec varieties are referred to by
using these codes rather than the town names. Appendix C gives the elicitation lists
used in Chapters 6, 7, 9 and 10. Appendix D presents two MXY texts by Rodolfo
N. Miguel-Lépez, a native speaker of MXY Mixtec, showing the surface tone, the
underlying tones, the morpheme glosses and a free translation. These texts
demonstrate that the analysis presented in this thesis accounts for the surface facts
in un-elicited data. Appendix E presents a brief analysis of the basic principles of

tonal association in MXY within an Optimality Theory framework.

1.2. MIXTEC BACKGROUND

Before we start the review of previously published work on Mixtec, we first locate

the place of Mixtec among the world’s languages. The World Atlas of Language



Structures Online lists Mixtecan as one of the nine genera of the Oto-Manguean
language family. Mixtec is part of the Mixtecan genus along with Cuicatec and
Trique.? The term “Mixtec” is in many ways a misnomer as it gives the impression
that Mixtec is a homogenous grouping. However, just how diversified the grouping
is depends on one’s definition of the difference between a language and a dialect.
The difficulty is evidenced by the fact that the Sixteenth Edition of the Ethnologue
lists 52 Mixtec varieties (Lewis 2009), whereas the National Catalogue of
Indigenous Languages in Mexico lists 84 varieties (INALI 2005). A comparison of
these two listings indicate that the groupings show great disparity as to what counts
as a variety. For example, where SIL lists only one language, INALI lists several,
and in other cases where SIL lists several languages, INALI combines these into
one grouping. Yet another point of view is stated in Caballero (2008), a member of
the Mixtec Language Academy, Ve'e Tu'un Savi. He claims that Mixtec is “one
language with many dialectal variants.” For his dictionary, he gathered data from
100 communities, although the dictionary includes data from only 63 of them.

Given this disparity, we will use the term “variety” rather than “language” to
refer to the different speech communities cited in this thesis. However, it must be
clearly stated that most of these varieties are mutually unintelligible, and the
differences between them correspond more to the variation among the Romance
languages rather than the differences between different varieties, say, of English.
To refer to the varieties of Mixtec, we use the SIL Ethnologue codes. When the
Ethnologue groupings cover more than one speech community, we give the name
of the town along with the Ethnologue code. A list of these codes, plus a map of
the Mixtec region, is given in Appendix B. Often the name given in the
Ethnologue is the name of the municipio in which the variety is spoken (the state of
Oaxaca is divided into 570 political entities called municipios). In some cases, a
more general name is given, based on the geographical location, such as the
district, when it is considered that the speech community extends across municipio
boundaries. In other cases, the speech community is limited to a smaller division.
In those cases, the name given is that of the largest community. In a few instances
there is no Ethnologue code for a speech variety, and the town name is given. We
use the term ‘Mixtec’ to refer to all these varieties as a whole.

The traditional territory for the Mixtec people is in the south of Mexico, in
what are now the states of Oaxaca, Guerrero and Puebla. In the literature, there are

often references to Highland, Lowland and Coastal Mixtec, but these terms define

*http://wals.info/languoid/family/otomanguean, accessed 2 July 2012




geographical groupings more than linguistic ones. There are some features which
are only found in certain geographical areas, but most features which are pertinent
to this thesis crisscross these traditional geographical boundaries. So when these
terms are cited, we use them to help the reader identify in which geographical area
a certain variety is to be found.

The mountainous territory in which most of the Mixtecs live lends itself to
each village being somewhat isolated from its neighbours. Thus the manner of
speech of each village tends to vary from that of adjacent varieties. The differences
can be phonological, lexical and/or grammatical. Another factor is socio-linguistic,
in that people tend to see their identity as being part of a specific community rather
than the language family as a whole. Therefore the differences in speech tend to be
part of what identifies a person as belonging to a given community.

However, having mentioned these differences between the varieties, it must
also be said that the surface differences mask a high level of underlying
commonality, although there are numerous sound changes. This is also seen in the
tone systems where comparative evidence shows a remarkable degree of similarity
between the underlying tones of the different varieties, as we demonstrate in
Chapter 5.

Most Mixtec speech communities number less than 50,000 speakers. In some
communities, Mixtec is being abandoned in favour of Spanish, a process which has
been going on for well over a century. Some varieties have already been displaced
by Spanish, and there is a wide range of displacement in other communities. The
possibility of language death has attracted the attention of linguists to document
varieties before they disappear. MXY is one such endangered variety in that most
children are not learning Mixtec. This thesis serves to document some of the

complexities of the tone system of this variety.

1.3. EXPLANATION OF TRANSCRIPTIONS

In this section, we give a brief explanation of the transcription conventions used
throughout this thesis. First we note that data from published works which
originally used Americanist symbols are presented in this thesis using the IPA
equivalents. In the cases where the original data is written in a practical
orthography, again the data is usually presented here using IPA symbols. Another
departure from the original transcriptions is that nasalisation is presented here as a

feature of the morpheme, not of the vowel.



In (1.1), we give data from the Mixtec variety spoken in San Miguel el Grande
(MIG) to show the use of the IPA symbols. Note that in these examples tone is

omitted.

1.1. IPA equivalents for sample Americanist transcriptions

Original transcription ~ IPA transcription used in this thesis

zuu juu
to ti
Caa tfaa

The data in (1.2) give examples of nasalised morphemes (the transcription used
in this thesis reflects our analysis of nasalisation as a feature of the morpheme
rather than the vowel). The data in (1.2) come from Dyk and Stoudt (Dyk and
Stoudt 1973). In the original form these data are written in practical orthography.
Note that for each of the three phonemes /f/, /n/ and /j/ an oral and a nasal

morpheme are given.
1.2. IPA equivalents for practical orthography

IPA Transcription Used in

Original Transcription . )
this Thesis

a) mahan pa’a™
b) vaha Ba’a
c) nahan na‘a"
d) ndaha na‘a
e) fiuu juu”
f) yuu juu

In (1.2a) we see that [m] is written in this thesis as its oral allophone /B/ and that
the nasalisation is written as a morpheme-final superscript n. We see that the words
for ‘raccoon’ and ‘good’ differ in that the former is a nasalised morpheme whereas
the latter is oral. Another pair is given in (1.2c) and (1.2d), na‘a” ‘for a long time’
versus na‘a ‘hand’. In (1.2¢) and (1.2f) we write the fricative as /j/ although Pike
reports that it is in free variation with [3]. Note that [f] or [j] is analysed as the
nasal allophone of /j/. By using these transcription conventions, the relationships

between oral and nasal morphemes are made clear.



We now describe the conventions used in this thesis to indicate tone. As most
Mixtec varieties display alternations between the surface and underlying tones,
transcription conventions are used to make it easier for the reader.

First we look at an example from San Miguel el Grande (MIG), given in (1.3).

1.3. Sample tone transcription

Surface form  fi ki'i* -ni®  hii" satfi ~ lali  -na"

Citation Form tfi kii* -ni®  hii"(") sofi(") lali(*) -na®
because go  2HON with  child small 1HON
because you will go with my little child. ..

The first line of example (1.3) displays the surface tones as found in a Mixtec
story. High is indicated by an acute accent, 4; Mid by a macron, a; and Low by a
grave accent, a. The second line of the example gives the citation form as found in
the San Miguel Dictionary manuscript by Evelyn G Pike. In this manuscript she
indicates whether a morpheme perturbs the following morpheme or not. Note that
in the citation form we have re-analysed the fact that a morpheme perturbs the
following morpheme to higher as the presence of a floating High tone. These are
indicated in parentheses. By using these citation forms we are not making any
claims as to whether all the Mid tones are present underlyingly nor whether
adjacent identical tones such as those found on 477" ‘with’ represent one or two
tones underlyingly.

When citing secondary data we usually use this format; that is, the first line of
the example gives the surface tones found in a given context; the second line gives
the citation forms; the third line the gloss; and the fourth line the free translation.
This format has been chosen to avoid making claims about the underlying tones of
varieties of Mixtec for which we lack primary data.

For South-eastern Nochixtldan Mixtec (MXY), the focus of this thesis, the
transcription of tones is slightly different in that for this variety we do posit

underlying tones. We give an example in (1.4).



1.4. Sample of MXY

S ni"- see” -04 kiti k™isi® ikt
UR ni"(*)  see™  9at kitiM" kVisi™t ikuM"
PFV buy 1HON animal white yesterday

1 bought a white animal yesterday.

We note that in the first line, we show the surface tone ‘S’ by means of
conventional diacritics as we do for MIG. In the second row, ‘UR’, we indicate the
underlying tones by superscript small upper case letters. The tones are usually
written at the right edge of their sponsoring morpheme as in MXY underlying tones
usually align at the right edge of their sponsoring morpheme. (We use the term
‘alignment’ in the sense that it is used within an Optimality Theory model such as
by McCarthy and Prince (1993); the premise is that a designated edge of some
prosodic or morphological category will coincide with the designated edge of some
other prosodic or morphological category.) Tones sponsored by morphemes which
do not associate with that morpheme are written in parentheses, for example n/("%)-
‘perfective’. This indicates that the Low tone sponsored by the verbal prefix does
not associate with the prefix itself but is a floating tone. When a morpheme
sponsors two tones such as is the case for &7t/ ‘animal’ the second tone usually is
a floating tone. However, in some cases pre-pausally, falling contours on one

syllable are permitted. These tonal phenomena are described in Chapter 6.

1.4. TONAL ALTERNATIONS IN CONTEXT

In conclusion we present some data from the texts included in Appendix D, as a
key aspect of this thesis is to document the relationship between the underlying
tones and the surface alternations. These two texts provide the data which show
not only the role of the underlying tones but also of prosodic boundaries in tonal
association. In these data we also further explain the transcription conventions for
MXY. In the data in (1.5), the first line represents the surface tones, and the second
line the underlying tones. Tones in parentheses of morphemes with only one mora
are floating tones. By comparing the underlying and surface tones, starting at the
beginning of the phrase, we see that the tones sponsored by the words associate at

nM <

their right edge. For example in the case of the word fwu™ ‘word” which sponsors

two tones, the second tone, in this case a Mid tone, is associated with the following

nH ¢

word, jaja™ ‘coyote’. However, the High tone sponsored by jaja™ ‘coyote’ does



not associate with duse™" ‘lazy’; the Low tone of jazja™ ‘coyote’ spreads to both

moras of duse™" ‘lazy’.

1.5. Low tone spread

"ttt jajat ouse”
iinM tu?unLM _]a] anLH 6usenMH
one word  coyote lazy
a story about a lazy coyote

We see a different pattern in (1.6). Again, the word preceding jaja™ ‘coyote’
sponsors a Low Mid tone melody, so the Mid tone associates with the initial mora
of jaja™ ‘coyote’. However, even though juZ™M" ‘mouth’ sponsors the same tones

H <coyote’ only associates with the initial

as duse™" ‘lazy’, the Low tone of jaja
mora of ju7™M" ‘mouth’ and the floating High tone of jaja™ ‘coyote’ associates

with the second mora of juZM" ‘mouth’.

1.6. No Low tone spread

ni"-  setd‘a jaja" juta
ni"(M)-  se(™)- tutat™ jaja™t" ju?uMH ti(*)
PFV make ready coyote mouth 3AN
The coyote got its mouth ready

The question then is, why are the surface tones of duse™" ‘lazy’ and ju M
‘mouth’ different, even though they sponsor the same tones and both follow the
word jaja™ ‘coyote’? In order to answer this question, we need to tease apart the
various factors that impact the surface tone patterns, such as the underlying tones,
as well as the prosodic phrase structure. In this thesis we look at these factors one
by one, so that in the final chapter we can show how they are woven together to
form a coherent whole which accounts for the mapping of underlying to surface

tones.



CHAPTER 2 MIXTEC BASICS

This chapter presents a brief overview of linguistic research carried out on Mixtec
phonology and syntax. We first give a short introduction to the published works of
some of the key people who have been involved in research into different varieties
of Mixtec research. Secondly, we present an overview of Mixtec segmental
phonology; and finally, we give a brief description of Mixtec syntax. We leave the

review of Mixtec tonal phonology to Chapter 3.

2.1. OVERVIEW OF PUBLISHED WORKS

Pre-colonial Mixtec codices used pictures rather than an alphabet to record Mixtec
history. Some early colonial documents, such as maps, use both the pre-colonial
style pictures and in addition have the Mixtec words written alongside. From the
colonial period, there are two catechisms published in Mixtec, that of Herndndez
(Hernandez, 1567) and the translation of Ripalda’s catechism by Gonzilez
(Ripalda, 1755). The late 16th century also saw the publication of the Vocabulario
en Lengua Misteca by Francisco de Alvarado and Arte en Lengua Mixteca by
Antonio de los Reyes, both published in 1593. The Vocabulario gives a list of
words and phrases in Spanish and their translation into Mixtec. In addition,
hundreds of Mixtec documents, such as wills and other legal documents, were
written in the colonial period (Terraciano 2008). However there seems to have been
no published analysis of these texts. A thorough examination of these documents is
outwith the scope of this thesis.

In spite of the proliferation of writing in Mixtec during the colonial period,
there seems to have been no systematic research done on Mixtec until the mid-20™
century. Linguistic research into Mixtec varieties began in the late 1930’s and was
first undertaken by Kenneth L Pike, under the auspices of the Summer Institute of
Linguistics.!

The focus of K Pike’s research was the variety spoken in San Miguel el
Grande (MIG). One of K Pike’s SIL colleagues, Cornelia Mak, started out

! In order to distinguish the works of Kenneth L Pike from those of his wife, Evelyn G Pike, and
those of his sister, Eunice V Pike, we use the initials of their first names as well as their surname as
follows: K Pike, EG Pike and EV Pike. When Kenneth L Pike is the only author whose analysis is
being discussed, we first identify him, and then refer to him as Pike.



researching MIG and then later also learned the varieties spoken in San Esteban
Atatldhuca, (MIB) and Santo Tomés Ocotepec, (MIE). Mak’s knowledge of more
than one Mixtec variety enabled her to publish two papers comparing the tone
systems, first of MIG and MIB (Mak 1953), and secondly a comparison of the tone
systems of MIG, MIB and MIE, (Mak 1958). We look at these analyses in Chapter
3 on Mixtec tonal phonology and also in Chapter 5 on comparative Mixtec tone.
Mak also provided some of the Mixtec data used by her SIL colleague Robert E
Longacre for his PhD research into Proto-Mixtecan, (Longacre 1957). Mak co-
authored a paper with Longacre (Mak and Longacre 1960) which slightly revises
the analysis of Longacre (Longacre 1957) given that by this time, data from more
varieties of Mixtec were available. These works are analysed in more detail in
Chapter 5 on comparative Mixtec tone.

In addition to research carried out by members of SIL, interest in Mixtec has
developed among other linguists, principally within Mexico and in the USA. One
centre of Mixtec study has been the University of California at Berkley. As mother-
tongue speakers of Mixtec have travelled to the USA seeking work, it has been
possible for Mixtec varieties to be studied outwith their traditional geographical
area. For example, in Macaulay’s ‘Grammar of Chalcatongo Mixtec’ (Macaulay
1996), she states that she started studying Mixtec as part of a course at the
University of California, Berkley. She did further research in Chalcatongo which
resulted in her doctoral thesis ‘Morphology and Cliticization in Chalcatongo
Mixtec’ (Macaulay 1987) as well as her published grammar of Chalcatongo
Mixtec. In the Ethnologue (Lewis 2009) the variety spoken in Chalcatongo is
included under the designation MIG.

2.2. INTRODUCTION TO MIXTEC PHONOLOGY

We now present a brief overview of published works on Mixtec phonology that
shed light on the linguistic discussion which will be presented in the second part of
this thesis. We give a review of different reconstructions of the Proto-Mixtec
phonological inventory. We also examine four issues: nasalisation as a feature of
the morpheme, the status of glottal stop in Mixtec, the status of long vowels, and

what constitutes a word in Mixtec.
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2.2.1. Proto-Mixtec consonants

In this section we compare previous reconstructions of Proto-Mixtec. There are
four published sources for the study of the reconstruction of Proto-Mixtec
segmental phonology: Longacre (1957), Mak and Longacre (1960), Josserand
(1983), and Bradley and Josserand (1982). Of these four, only Longacre (1957)
examines the tone systems in addition to the segmental phonology. A fifth work,
Diirr (1987), reconstructs the tone system, but does not posit any changes to the
segmental inventory. Note that when considering data from more than one Mixtec
variety, we have chosen not to write tone on data in this chapter, so as not to pre-
empt the comparative description of Mixtec tone which will be given in Chapter 5.
Longacre (1957) is a reconstruction of Proto-Mixtecan, which as described in
Chapter 1, includes varieties of Trique, Cuicatec and Mixtec. His data sources of
Mixtec are data from four varieties: San Miguel el Grande (MIG), San Esteban
Atatlahuca (MIB), Jicaltepec (MIO), and Metlatonoc (MXV). MIG and MIB are
close geographically (both are located in the district of Tlaxiaco) and so are
considered Highland Mixtec. MIO is considered Coastal, and MXV is spoken in the
state of Guerrero. Longacre posits processes by which Mixtec phonology developed
from that of Proto-Mixtecan, giving a set of correspondences between Proto-
Mixtecan phonemes and those found in present day varieties of Mixtec, Cuicatec
and Trique.
Mak and Longacre (1960) is a revision of Longacre (1957). This paper uses
data from 28 Mixtec towns, thus giving a much better coverage of the variation in

the language group. They reconstruct the consonantal phonemes as shown in (2.1).

2.1. Mak and Longacre’s (1960) Proto-Mixtec consonantal phonemes

t k kv 7
8] 0 3 h
"d
m n n

Note that Mak and Longacre reconstruct glottal stop as a consonant. This

reconstruction is consistent with their analysis that vowel initial words such as Zsu
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‘deer’ are considered to be CVCV, the initial glottal stop being considered as a
consonant. Thus in their analysis of Mixtec, all syllables must have an onset.
Josserand (1983) uses a word list of 188 items from 122 towns. The analysis
presented is a revision of the study undertaken by her and Bradley which was
published as Bradley and Josserand (1982). Josserand (1983) reconstructs five
‘central’ consonantal units, *t, *"d, *s *] and *n (she uses the term ‘central’ as
equivalent to ‘coronal’). She also reconstructs five non-alveolar consonants which

she refers to as ‘peripheral’: *k, *k% *h *w and *j.?

For ease of comparison with
Mak and Longacre (1960), in (2.2) we display this inventory as it is presented in

Bradley and Josserand (1982), and not that of Josserand (1983).

2.2. Bradley and Josserand’s (1982) Proto-Mixtec consonantal phonemes

kY t k
d
s h
n

w ol

First we should note that Josserand considers *k“ as a labial phoneme. The
differences between the reconstruction of Mak and Longacre and that of Josserand
can be summarized as follows:

* There is a difference in the analysis of the status of glottal stop, which
Josserand reconstructs as a feature of the vowel, while Mak and
Longacre reconstruct it as a consonantal phoneme.

e The analyses also differ as to the number of nasal phonemes they
reconstruct. Josserand reconstructs two semivowels, /*w/ and /*j/,
rather than the fricative equivalents as do Mak and Longacre. The
phoneme reconstructed by Mak and Longacre as /*0/ is equivalent to
Josserand’s /*s/, in that where Mak and Longacre reconstruct /*0 /

Josserand reconstructs /*s/.

The differences in these reconstructions are indicative of issues in Mixtec

comparative phonology which are covered later in this chapter. In Section 2.2.2 we

2 Note that as has been explained in Chapter 1, we use IPA notation rather than what Josserand uses
in her thesis.
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show that nasalisation is better interpreted as a feature of the morpheme rather than

that of the vowel. In Section 2.2.4 we discuss the status of glottal stop.

2.2.1.1. Proto-Mixtec plosives

In this section we look at the reconstructed voiceless plosives: *t, *k and *k¥. The
data given in (2.3) are examples of words which have identical consonant and

vowel segments in all the Mixtec varieties for which we have data.
2.3. Words with *t or *k

taka  ‘nest’
kaa ‘metal’
koo  ‘snake’
ko’o  ‘bowl’

When comparing data with the phoneme *k“ we see more variation. Data are
presented in (2.4) where the words for ‘blame’, ‘comb’, ‘rich’ and ‘green’ are
compared in four varieties of Mixtec. In some varieties, such as MXV, *k¥ occurs
as [B]. This change has usually taken place before front vowels, although as shown
in (2.4d), there are instances in which the sequence [kvi] does occur. In other
varieties [k] is a reflex of *k*, as shown in (2.4b) and (2.4c) for MIG, but in MXY,
*kv occurs as [k] only in the word for ‘comb’, as shown in (2.4b). The data from

MXB is given for comparison, as in this variety *k* occurs as [k*] throughout.
2.4. Reflexes of *kv

MXV MXY MIG MXB
a) kVatfi k%etfi kv atfi kvatfi ‘blame’
b) pika kuka kuka kvika ‘comb’
c) pPika k%ika kuka k%ika ‘rich’

d k%i kWi k%i  k%ii = ‘green’

We now turn to data for which Josserand reconstructed *t. She claims that
before front vowels *t has developed the reflexes [tf], [t] and [ts]. On the other
hand, in McKendry (2001), we presented data to substantiate the claim that
palatalised consonants were part of the Proto-Mixtec consonantal inventory. We
claim that [tf] and [ts] are reflexes of *t' rather than reflexes of *t as claimed by

13



Josserand. In (2.5), we give cognate sets, showing the developments of *t.

Josserand’s cognate sets crucially lack data from XTT.

2.5. Reflexes of *ti

XTT MIG MXY MXV MIC MIO MIP

tia tfaa tee taa (not cognate)  (not cognate)  (not cognate) man’
jutia jutfa jute ifa  juta juta jutsa ‘river’
teju  teju te'ju  ta’ju ta’ju ta’ju tsa’ju ‘rotten’

The reflexes of *tP which are found in several different varieties are

summarised in (2.6).

2.6. Reflexes of *tia

Developments of t'a Variety

*ta >ta MIO

*ta >te MXY

*fa >tfa MIG

*ta >tsa MIP

*ta >tia XTT

*t'a remains t'a MXV, MJC

By positing *t/ we account for the variation in surface forms which occurs in
modern varieties of Mixtec. The reflexes of *t shown in (2.6) are the results of
common phonological processes. It would be difficult to see how these reflexes
could have developed from *t. However, positing *t' succinctly allows for a more
elegant explanation of all of the modern reflexes.

2.2.1.2. Proto-Mixtec fricatives

Mak and Longacre reconstruct four fricative phonemes. First we look at *§3 and *3,
which Josserand reconstructs as *w and *j respectively. As shown in (2.7), the
phoneme *f is realised as [(] in most varieties and as [w] in one other variety
found in the database used for this study (note that Josserand (1983) lists several

towns in which her data have /w/ as a reflex of *w).
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2.7. Words with word initial *B

MIG MXY MIL MXB XTA MXT

pBe’e Pe’e  Pee Pe’e  Pee ‘house’

pBiko Piko Piko Piko Piko wiko ‘cloud’

Bihi® Bifi*  Bifi* Bifi  Pifi® wifi ‘cold’
PBafi  Pefi Pafi Pafi waa  ‘is coming’

Bifi pioi  pidi  Bidi  Pifi ‘sweet’

The data in (2.8) below show that in some varieties, the syllable [(3i] has been
reduced to [u] word finally, or in some cases the /B/ has been lost but the [i]

remains (this is the case for MXB).
2.8. Examples of the phonological development whereby /Bi/ > u

MIG MXY MIL MXB XTA

sau Oafi  Oau Oai sapfi  ‘rain’

jau  japi jau  jai japi  ‘hole’

The proto-phoneme which Mak and Longacre reconstruct as *3 and which
Josserand reconstructs as the semi-vowel *;j is realised as [j] in some varieties and
as [3] in others. However, in this thesis we write this phoneme as /j/ regardless of
its phonetic value. The data in (2.9) give Josserand’s reconstruction, with examples
from MIG (where this phoneme is realised as [3]) and examples from MXY (where

it is usually realised as [3] in stressed syllables and as [j] elsewhere).

2.9. Occurrences of *j (Josserand 1983)

MIG MXY
*fuu  juu  juu ‘stone’
*joko® joko joko  ‘corn tassel’
*taja  ta'ja taja  ‘loose’

Now we turn to the two phonemes which both Mak and Longacre and
Josserand reconstruct as fricatives. Both reconstruct *h, and either *6 (Mak and
Longacre 1960) or *s (Josserand 1983). We choose to label this latter phoneme as

*s since /s/ is found in many varieties of Mixtec whereas /6/ is only found in one
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variety in the database used for this study. In MXY and other geographically
adjacent varieties *s is realised as /0/. The proto-phoneme *h is realised as /s/ in
MXY. Note that for MXY the phoneme /s/ has two allophones, [s] before mid and
back vowels, and [{] before front vowels. The initial consonant in the examples

given in (2.10a-c) corresponds to *s and that in (2.10d-f) corresponds to *h.
2.10. Comparison of fricatives

MIG MXB XTA MXY
a) fe’e Oe’e se’e Oe’e  ‘ring’
b) suku" Oiko suku” duku" ‘high’
c) safu” safi" dafBi" ‘heron’
d) ha’a sa’a fa'a [fe’e] ‘foot’
e) hika fika  fika  [fika] ‘far’
f) hio foo fiyo  [fio] ‘clay griddle’

Another set of proto-phonemes reconstructed by Mak and Longacre are those
which have complementary distribution in nasal and oral environments — *"d, *m,
*n and *n. Josserand omits *m and *n from the inventory. These phonemes are
best discussed in connection with the analysis of nasalisation as a feature of the
morpheme, as discussed in the following section. The remaining proto-phonemes
reconstructed by Mak and Longacre are /l/ and /s/. The phoneme /1/ is of relatively
low frequency in most varieties and does not seem to feature in the issues discussed

in this thesis.

2.2.2. Nasalisation as a feature of the morpheme

We have already noted that Josserand reconstructs a different number of nasal
phonemes from Mak and Longacre. This is due to the fact that in places where Mak
and Longacre reconstruct *m or *n, Josserand reconstructs *w plus a nasal vowel,
or *j plus a nasal vowel. (The following data are written with the IPA
transcription.) The data in (2.11) give a comparison of the reconstructions of these

phonemes.
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2.11. Comparison of reconstructed *w and *j

Mak and Longacre Josserand

a) *tipd *tijT ‘mouse/rat’
b) *kVapi *k“ejli’  ‘squirrel’
c) *nii‘ma *ju'we ‘smoke’

In (2.11a) and (2.11b) we see that Mak and Longacre reconstruct [n] followed by a
nasalised vowel whereas Josserand reconstructs [j] followed by a nasal vowel. In
(2.11c) we see that in Mak and Longacre, the initial consonant is reconstructed as
[n] followed by a nasalised vowel and the medial consonant as [m] followed by a
nasalised vowel. On the other hand in (2.11c) Josserand reconstructs the initial
consonant as [j] followed by an oral vowel and the medial consonant as [w]
followed by a nasalised vowel.

Marlett (1992) posits that Mixtec morphemes are specified for the feature
[+/- nasal]. This analysis is based on the fact that in many varieties of Mixtec [[3],
[nd] and [j] only occur before oral vowels whereas [m], [n] and [n] only occur
before nasal vowels. In McKendry (2001), we presented further evidence to show
that nasalisation is best considered as an autosegmental feature of the morpheme.
Positing that the nasals are allophones of the oral consonants would remove *n
from Josserand’s inventory of Proto-Mixtec consonants and *m, *n, and *n from
that of Mak and Longacre.

Since we consider that nasalisation is a feature of the morpheme (McKendry
2001), nasalisation is indicated morpheme-finally by a superscript ["]. In (2.12)
below, examples are given of MXY minimal pairs and the transcription that is used
in this thesis (tone is omitted from these examples). Note that /j/ in nasal

morphemes is phonetically [J].
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2.12. Allophones of continuants in nasal morphemes in MXY

Example  Transcription  Gloss

1B/[B] [-nasal] [Ba’a] /Ba*a/ ‘good’

[m] [ + nasal] [ma‘a) /Ba’a"/ ‘raccoon’
[0af3i] /dafi/ ‘rain’
[0ami] /dafi"/ ‘heron’

/m/["d] [-nasal] [*da’a] /na*a/ ‘hand’

[n] [ + nasal] [na*3] /na‘a"/ ‘know’
[ka"da] /kana/ ‘move’
[kana] /kana"/ ‘call’

/i’ [3],[j1 [-nasal] [3u3u] /juju/ ‘dew’

[7] [ +nasal] [jujt] /juju”/ ‘bee’

The analysis of nasalisation as an autosegmental feature of the morpheme is
reflected in the ways in which we have chosen to represent nasalisation as shown in
(2.12) above. Under this analysis, we also remove nasalised vowels from the
segmental inventory of Mixtec, along with [m], [n] and [n]. Note that we have
chosen to write /n/ for the phoneme rather than the oral allophone ["d] as we have
for the others. This is to avoid confusion with the superscript [n] which indicates

morpheme level nasalisation.®

2.2.3. Mixtec Vowels

We now turn to look at the reconstructions of Mixtec vowels. Modern day Mixtec
varieties have either 5 or 6 vowels. Mak and Longacre (1960) reconstruct /*i/ /*a/
/*t/ /*u/ and /*o/. They are unsure whether there was an /*e¢/ or not. They also
claim that nasalised vowels developed from the loss of syllable-final *m. In

Josserand’s reconstruction, on the other hand, /*e/ is included, as shown in (2.13).

3 Superscript n also co-occurs with /k/ and /tf/ in words such as a7 ‘praying mantis” and “fisi”
‘sandal’. In these cases the following consonant is voiced. In addition, /k/, /k*/ and /Af/ are voiced
and pre-nasalised when they follow a nasalised prefix, for example kd-"kata ‘go-hang’, kid-"k"ee”
‘go-buy’. However, the consonant cluster thus formed does not participate in morpheme level
nasalisation; that is, the verb root remains oral or nasal as indicated in the lexicon.
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2.13. Josserand’s reconstruction of Proto-Mixtec vowels

iix

(¢ o

Josserand, following Pike (1947) and Longacre (1957), divides the vowels into two
groups. She claims that the outer triangle vowels *i, *a, and *u were more frequent
in Proto-Mixtec. She also claims that each of these vowels had a special
relationship with one of the inner triangle vowels and that the majority of
phonological developments for vowels include partial or total merger between these
pairs of inner and outer triangle vowels. She claims that the low frequency of [e]
indicates loss rather than innovation.

However, we claim rather that [e] is most likely the result of the loss of
palatalisation. This was shown in (2.6) above, where it was demonstrated that one
of the reflexes of *ta is [te]. Another source of [¢] is the loss of morpheme medial
fricatives from words which have [a] in the initial syllable and [i] in the second
syllable. The root of the verb kas7 ‘to eat’ is one word in which this process occurs,

as is shown in (2.14).
2.14. *a +*i > [€]

MXY MIG Yujia
kasi kee kai ‘eat’

Caballero (2008) gives additional examples, although he does not say which towns

are represented by each form. One of Caballero’s cognate sets is given in (2.15).

2.15. Further example of *a + *i > [€]

Bahi Pafi Patfi Pehi Pai Pee ‘come’

Mak and Longacre claim that nasalised vowels developed from Proto-
Mixtecan syllable final *m. Josserand, on the other hand, reconstructs both oral and
nasal vowels. However, as was argued above in Section 2.2.2, nasalisation is better

considered a feature of the morpheme. On this basis, we claim that it is only
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necessary to reconstruct oral vowels for Proto-Mixtec and that nasalised vowels can

best be interpreted as allophones in nasalised morphemes.

2.2.4. The status of glottal stop in Mixtec
Another difference between Longacre (1957) and Josserand (1983) is their

treatment of glottal stop. Longacre reconstructs glottal stop as a Proto-Mixtec
consonant, whereas Josserand considers the glottal stop to be a feature of the
vowel.

To examine this issue, we look at data from MIG in which glottal stop occurs
in three environments and compare the treatments provided in Longacre (1957) and
in the works of K Pike. The three environments are: 1) intervocalically, either
between identical vowels as in Be’e ‘house’ or non-identical vowels as in fa’u
‘break’; 2) word-medially before a limited set of consonants, for example before
/n/ as in kanu” ‘big’; or 3) word-initially, such as 7%so ‘rabbit’. However, word
initial glottal stops only occur in technical writing by these researchers. In the MIG
dictionary (Dyk and Stoudt 1973), there are no initial glottal stops.

In (2.16) we give data which contrasts CV?V and CV’CV words in MIG.

2.16. Words with medial glottal stops in MIG

ko’o ‘bowl’

ko’jo  ‘horsetail’ (type of plant)

If the glottal stop were to be considered a consonant, it would be the only coda
consonant permitted in most varieties of Mixtec. Or if it were considered part of
the second syllable, it would be the only consonant that can form a CC cluster
word-medially. So on the basis of the economy of syllable types, we choose to
consider it a feature of the vowel, so that CV*V words are considered to have the
same word template as CVV words. Another reason for this analysis will be given
in Chapter 3 where we see that CVV words with like vowels and CV*V words also
with like vowels show similar tonal association patterns in certain environments.

In Pike’s transcription of MIG, there are no vowel initial words; for example,
the word for ‘rabbit’ appears as 7so and so this word is considered CVCV.
However, in Chapter 4, we will show that word-initial glottal stops do not
participate in phonological rules that word medial glottal stops before a consonant

do. Given this disparity we consider that these initial glottal stops are not part of
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the underlying structure of the word. (The association rules for floating high tones
in MIG will also be discussed in Chapter 4.)

Macaulay and Salmons (1995) reject both these views of the glottal stop, as a
consonant and as a feature of the vowel. Instead they consider glottal to be a
feature of the root, so that lexical items are marked [+ /- constricted glottis]. This
feature then associates with the leftmost vowel in a two-syllable word. This
analysis attempts to account for the fact that in most varieties of Mixtec,
glottalisation is restricted to the coda of the initial syllable of roots. However, it
does not account for varieties such as MIY, MEH and MZA in which there is
word-final glottalisation. We show examples of final glottal stop in Chapter 5 on
comparative Mixtec, where we show that final glottal stop corresponds to a floating
High tone in some varieties. Therefore we consider that on the basis of economy of

syllable types, it is best to consider glottal as a feature of the vowel.

2.2.5. The status of long vowels

In this section we look at words with long vowels, which is a common feature
shared among Mixtec varieties. However the analysis of this phenomenon is subject
to different interpretations. First, we re-examine K Pike’s reasons for considering
CVV to be two syllables in MIG. Secondly, we apply his analysis to other varieties
of Mixtec.

K Pike (1948) notes that in words which are CVCV, referred to as a
‘couplet’, there are no occurrences of two tones on one vowel. He then argues that
long vowels should be considered as a sequence of two short vowels, as long
vowels can have two tones associated with them. In (2.17) we present data from

MIG in which long vowels have two tones associated with them.

2.17. Surface tone patterns of CVV words from MIG

juu  ‘stone’

nodo ‘will remain’

However, the one-to-one correlation between the number of vowels and the
number of tones sponsored by a morpheme does not hold true for all varieties of
Mixtec. Contours are permitted on short vowels in other varieties. In some varieties
both rising and falling contours are permitted, in others only falling. Some varieties

only permit contours on short vowels pre-pause; others only have contours word
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initial; and some have contours on either syllable of the couplet. In (2.18), we
present the XTA word kdn/” ‘far’ which has a High-Low glide on the first syllable.

2.18. Contours in XTA on ‘far’

kani®

/A1

HL H

In XTA, contours can also occur word finally, as shown in (2.19).

2.19. Word-final contour in XTA on ‘the day after tomorrow’

So although Pike argued that CVV words should be considered disyllabic on
the basis of the non-occurrence of contours on short vowels in MIG, this argument
cannot be generalised to cover all Mixtec varieties.

By comparing words from different varieties, we show that some CVCV
words have lost the medial consonant, resulting in words of the form CVV. In
(2.20) we give examples of the word for ‘four’ in several different Mixtec varieties.
Note that in some varieties it has the form CVCV™ and in others it is CVV™.

2.20. A synchronic comparison of the word *uB/"”‘four’

MIP VMX MXY MIG MXB
kuBi® hipi® kuu" kuu" kofi® ‘four’

We claim that in all varieties these words have two vowel positions and that in the
case of the CVV form, the underlying vowel is linked to both positions. However
we are still left with the question as to whether these two positions should be

regarded as moras or syllables. This issue will be discussed in Chapter 4.
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2.2.6. Mixtec words

We now turn to look at the issue of whether Mixtec permits multi-morphemic
words. Or to put the question in terms of linguistic typology: where should Mixtec
be placed on the isolating-polysynthetic continuum (where isolating languages are
those in which words are mono-morphemic, and polysynthetic languages are those
in which multi-morphemic words, often involving noun incorporation, are
permitted)? As Whaley (1997) points out, there is no such thing as a completely
isolating language in which all words are mono-morphemic. Rather what we are
looking for are the general tendencies. As we will see, there have been different
answers to the question as to what constitutes a word in Mixtec.

The question as to how to divide an utterance into words has been around
ever since people started to write Mixtec using the Roman alphabet. In the 16™
century works of both de Alvarado and de los Reyes, we find multi-morphemic
‘words’ such as that given in (2.21) from de los Reyes.* Note that in (2.21), there
are no mono-syllabic orthographic words. The morpheme divisions and glosses are
given in (2.22).

2.21. Example of a ‘word’ from de los Reyes
yodzandahuinahando ‘you are deceiving me’
2.22. Morpheme breaks

yo dza ndahui faha ndo
IPFV CAUS poor oBJ] 2
You are deceiving me.

Note that the morpheme rAaha glossed as ‘object’ can refer to first, second or third
person. The referent of this pronoun is only determined from the context.
De Alvarado also uses long words, for example (2.23) we give his word of ‘to

kneel’. In (2.24), we give the morpheme glosses for the data given in (2.23).

* When citing data from 16" century sources, we have retained the original transcriptions.
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2.23. Example of a ‘word’ from de Alvarado

yocuifiesitendi ‘I am kneeling’

2.24. Morpheme breaks

yo  cuifie site ndi
IPFV stand knee 1
1 am kneeling.

On the one hand, the transcriptions in (2.21) and (2.23) could easily be
dismissed as the work of non-linguists. Nevertheless, these two examples are
illustrative of some of the problems in proposing phonological constituents in
Mixtec: in (2.21) the object pronoun #a‘a ‘object’ occurs between the verb and the
subject; should it be considered as a separate constituent or is it part of the verb
phrase? In (2.24) the question is whether cuifie site forms a compound verb with
ndi ‘1% person’ as the subject, or whether site ndi ‘my knee’ is actually the subject.
The issue of compound verbs is well illustrated by a group of verbs which have in/
‘inside’ as the second component. De Alvarado lists yotadzi inindi as the gloss for
‘think’. A few entries below, he has the phrase for ‘think badly about someone’
which is given in (2.25). Note that fucu which can mean ‘again’ or ‘differently’,
occurs between fadzi and ini. Therefore it would seem best to consider that the
subject is ini ndi ‘my inside’ as it is the verb fadzi which is modified by the adverb

tucu and not the entire phrase.

2.25. Adverb occurring before /ini”

yo tadzi tucu ini ndi

IPFV think different/ inside 1
again

1 think badly about...

These examples from de los Reyes and de Alvarado illustrate that determining
constituent boundaries is not an easy task. Centuries later K Pike also found that
the placement of word boundaries in Mixtec is not a straightforward matter. He
observed that any word that is pronounced in isolation must have at least two

vowels (Pike 1949). In addition to ‘words’, there are many mono-syllabic
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morphemes. In Pike’s transcribed texts (Pike 1944, 1945a, 1945b, 1946, 1947) all
mono-syllabic morphemes are written with a hyphen to indicate that phonologically
they do not stand alone. Pike (1949) argues that the mono-syllabic morphemes
should be considered clitics.

The main points of Pike’s argument can be summarised as follows. He first
looks at mono-syllabic pronouns which he classifies as postclitics rather than
suffixes. He makes this claim on the basis that 1) they are cognate with free nouns,
2) the mono-syllabic form occurs in certain contexts and the disyllabic form in
others, and 3) the mono-syllabic form not only co-occurs with verbs but also with
nouns to mark the possessor. Secondly he examines the status of morphemes
which mark aspectual or modal categories. He considers these to be proclitics
rather than prefixes on the basis that 1) speakers will occasionally pause after ni”
‘perfective’, but pronounce the morpheme as long; 2) other morphemes which are
considered to be the shortened form of disyllabic words can occur between ni”
‘perfective’ and the main verb. Thirdly he looks at items which consist of at least
two morphemes which he identifies as phrases rather than compounds. These
include items such as #-sa4 ‘bird’, which also occurs as saa. He claims that this is a
phrase on the basis of comparison with other items which consist of two nouns and
in which the initial noun is sometimes abbreviated, when it has the template
CV,V,or CV,*V,, with identical vowels. An example is given in (2.26). Note that

i1 ‘mouth’ has two identical vowels.
2.26. Loss of a vowel

ji'i natfa  or  jU- natfa
mouth water

margin of a river, or pond

Pike concludes that there are no compounds in Mixtec. The two main
arguments on which he bases this analysis are: 1) he notes that many mono-syllabic
morphemes have either a corresponding long form, or occur lengthened when the
speaker is hesitating while thinking about what to say next; 2) he could find no
defining criteria which could form the basis for identifying compounds in contrast
to phrases.

Given the above analysis, Pike considers that verbs which are composed of
more than one root should be treated as phrases rather than compounds. To

'n ¢

illustrate, we look at data in MIG which includes 7n7” ‘inside’. Like the example
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from de Alvarado given in (2.25) above, modifying adverbs occur between the verb
root and 7n7 as shown in (2.27). Dyk and Stoudt (Dyk and Stoudt 1973) list ta-uu
ini" with the meaning ‘to make sad’. Note that the two modifiers faa” ‘very’ and
tuku ‘again’ occur between zz-u’u and ini”. We consider that the morpheme 7a-

indicates causative.

2.27. Placement of adverbs before /n/” ‘inside’

t4 G faa" tikd " n
make sad very again inside 1

[ am again very sad.

Giegerich (2009) points out that one of the characteristics of a compound is
that it can only be modified in its entirety. On this basis, z2-u’u ini” clearly fails the
test. So for MIG we concur with K Pike’s analysis that words such as ta-uu ini”
should be considered a phrase.

The analysis that words in Mixtec are mono-morphemic recurs in Bradley
(1970: 39), where he defines a word as “a grammatical form that is usually smaller
than a phrase and sometimes larger than a single morpheme.”

In his research of MIO, Bradley also recognises the difficulty of defining a
word. For him the most important phonological characteristic of a word is that it
be possible for it to be bounded by pause. He gives the example of a sentence
consisting of four phrases, given in (2.28). In this example, we cite the surface

tonal forms as given by Bradley (1970).
2.28. Phrase boundaries in MIO

ta |4 ni" 4’4" @a'a" tka ni® |rd §4°n0" |nad” kifi  rd |iku jaa”
and |past pFv go  also again just|3M old |place came 3M |yesterday ?

and | has just gone also again old man |place he came |day before

(from) yesterday
and the old man too has just gone again to the place fiom which he came the day

before yesterday

Bradley claims that in each phrase every word is a single morpheme. He refers to
mono-syllabic morphemes as ‘markers’ or dependent words. While recognising the

phonological dependence of #z ‘and,” he considers it a separate phrase which forms
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a constituent with the whole clause which follows it. Bradley claims that mono-
syllabic morphemes are not stressed and that stress falls on the penultimate syllable

ne¢

of words. So, for example, this implies that f2%” ‘also’ and fuku ‘again’ in the verb
phrase carry stress, although Bradley does not explicitly say so.

Bradley uses the term ‘marker’ to describe any item which denotes the
grammatical relationship of the neighbouring elements. He classifies markers
according to the level at which they function: for example sentence level, such as 4
‘and’ or phrase level such as k4 ‘additive’. He refers to word level markers as
prefixes. In this he differs from K Pike (1949) in considering the mono-syllabic
morphemes such as the animal classifier # ‘animal’ as a derivational prefix when it
co-occurs with the word s2¥3a” ‘tail’ to form tisii3a” ‘scorpion’. He also
documents other morphemes which he considers to be derivational prefixes, such as
ni ‘become’; for example, ni ‘become’ + £d4 ‘good’ is realised as nifdd ‘get
well’. However, he refers to n/” ‘perfective’ as a dependent word rather than an
inflectional prefix as it may have silence before or after, but not both.

Both K Pike (1949) and Bradley (1970) use the occurrence of pause as a
defining feature of a word. As they note pauses occurring between inflectional
verbal morphemes and the verb root, they conclude that these morphemes are
dependent words. However, Bradley (1970) does allow for nouns and verbs to have
more than one morpheme. These bimorphemic words are the result of derivational
processes, resulting in verbs which consist of a prefix plus usually a verb root, and
also nouns which consist of a prefix plus a root. Inflectional morphemes are usually
referred to as markers, although Alexander (1988) refers to the perfective marker as
a prefix. Their analysis of mono-syllabic morphemes led Bradley and Hollenbach
(1988) to conclude that Mixtec has short words, having one to four syllables.

We have seen how the way in which a word is defined affects the number of
lexical classes which is posited for Mixtec varieties. This is reflected in the

analyses of Mixtec syntax, to which we now turn in the next section.

2.3. BRIEF DESCRIPTION OF MIXTEC SYNTAX

The following description of Mixtec syntax is based on the syntax sketches found
in the series edited by Bradley and Hollenbach (1988, 1990, 1991 and 1992). When
citing data, we refer to the author of the sketch in question. We use ‘Bradley and
Hollenbach’ to refer to the series in general. We also make use of the grammar of
Atatldhuca (MIB) (Alexander 1980) and that of Yutatio (MXB) (Williams 2006),
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both published by SIL, and the grammar of Chalcatongo Mixtec (Macaulay 1996).
We limit ourselves to constructions that are crucial to the argumentation for
prosodic boundaries which will be discussed in Chapters 10 and 11.

First we look at some word order patterns of Mixtec. The basic word order of

Mixtec is Verb Subject Object. Examples of the basic word order are given in
(2.29) to (2.31). These data are from Alexander (1988) for MIE.

2.29. VSO sentence with a noun as the subject and a noun as the object

hi'i  fili  nute
IPFV drink cat water
The cat is drinking water.

In (2.29), we see that both the subject and object of the verb are nouns. There are
no morphological markers to indicate which noun is the subject and which is the
object. These different roles are differentiated by the relative order; that is, the
subject comes first. Note that in these data the imperfective is marked by a floating
High tone which associates with the initial mora of 477 ‘drink’.

In (2.30), the subject is expressed as an enclitic pronoun, and the object as a

noun.
2.30. VSO sentence with an enclitic as the subject and a noun as the object
ha’a s4"  niha

1IPFv make 1HON hominy
1 am making hominy.

In (2.31), both the subject and object are expressed as enclitics.
2.31. VSO sentence with enclitics for both the subject and the object
0¢ ni" sk“ké o¢ ti ni”  jatun

and prv throw 3mMHON 3AN face fire
And he threw it into the fire.

® Recall that the list of abbreviations used in this thesis is to be found in Appendix A.
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2.3.1. Position of adverbs

Some adverbs such as fuku ‘again’ occur between the verb and the subject as is
shown in (2.32). The data in this section are also from MIE (Alexander 1988).

2.32. Adverb between the verb and the subject
o n"- ti" tuka  he'e fi

and prv be stuck again foot 3aN

and its foot also got stuck

Temporal adverbs occur utterance finally or initially, as shown in (2.33) and
(2.34).

2.33. Temporal adverb utterance final

ja’a"  ha ni®~ n"- ki'hi ikd
woman COMP PFV PFV come yesterday
the woman who came yesterday
2.34. Temporal adverb utterance initial

ikt kvafa"  Oe méhiko

yesterday is going 3HONM Mexico

Yesterday he went to Mexico.

2.3.2. Position of quantifiers

Quantifiers usually precede the noun they modify, as shown in (2.35) with data
from MIE (Alexander 1988).

2.35. Quantifier plus noun ‘four men’

kupi®  tee
four men
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2.3.3. Enclitics
All the analyses examined for this study refer to the phonologically bound

pronominal markers as clitics. We choose to refer to them as enclitics as in MXY,
the Mixtec variety which is the focus of this thesis, enclitics are differentiated from
proclitics. We give examples of the uses of these enclitics using data from MIG. In
(2.36), we see that the enclitic -## 3AN replaces the noun %so ‘rabbit’ in the second

clause of the sentence, as the subject of the second clause.

2.36. Use of enclitic as subject

te- ni"- keée so  kYata" -6
te- ni"- kee fiso  kvatar -t
and prv depart rabbit go 3AN
The rabbit left and went.

These enclitics also occur as the possessor following a noun as shown in (2.37)
where the enclitic -0é 3MHON indicates whose son we are talking about. Although
not explicit in these data we know from the previous clause that the referent of -0é
3 MHON is plural, referring to both parents of the little skunk.

2.37. Enclitic as the possessor

te ® ffi'i" lali  ha kai  se’e -0¢
e #  fi'i"™") lali™) ha-  H-  kan se'e -08
and one skunk small comp IPFVv be  offspring 3MHON
...and a little skunk who was their child

2.3.4. Lexical classes

In the series edited by Bradley and Hollenbach, the various authors propose the
following lexical classes for Mixtec varieties: verbs, nouns, pronouns, adverbs,
quantifiers, prepositions, conjunctions, interjections and markers. (Note that the
category called ‘markers’ in Bradley and Hollenbach is not composed of the same
members as those found in Bradley (1970), due to the fact that Bradley considers
conjunctions to be markers.) Adjectives are treated as stative verbs, although in the
introduction to the series, Bradley and Hollenbach note that some of the

contributors would have preferred to have ‘adjectives’ as a separate class (Bradley
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and Hollenbach 1988). Adjectives are, however, treated as a separate class by
Macaulay (1996). Macaulay also lists verbs, nouns, pronouns, prepositions,
adverbs, numbers and conjunctions. She considers the word that marks plural to
form a separate class. She describes verbal inflectional morphemes as prefixes.
For example, in (2.38), we give an example from Macaulay (1996) of the use of
what she calls the completive prefix. Note that in this thesis we refer to this prefix

as ‘perfective’, abbreviated as PFV.
2.38. Use of verbal prefixes

ni"- faa i PEe 16
prv arrive 1 house 2

1 arrived at your house.

2.4. PROPOSED ANALYSES

In this section we provide the basis for the analysis that will be used in the rest of
this thesis. More data from the varieties covered in the syntax sketches and from
other varieties would be needed to verify whether this is the best analysis for all the
varieties. It is certainly possible that there are differences between Mixtec varieties,
so that one analysis does not necessarily fit all the varieties. So rather than claim a
pan-Mixtec analysis, we point to factors which help answer the three main issues
on which the analyses under review differ, providing additional data from MXY to
substantiate the claims we propose.

The differences in analyses centre around three issues: one, whether adjectives
form a separate class; two, the status of mono-syllabic grammatical morphemes and
other items classed by Bradley and Hollenbach as ‘markers’; three, whether there
are compounds in Mixtec. Although Bradley and Hollenbach claim that in
Mixtecan languages words tend to be short (one to four syllables) and that there is
little morphology, we show that this is not the case for MXY. In this section we
look briefly at the answers to these questions, although a more in-depth analysis of
MXY verbal morphology is given in Chapter 8, and compounds are examined in
Chapters 10 and 11.
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2.4.1. Adjective or stative verb?

We begin by considering whether words in Mixtec which convey adjectival ideas
are better analysed as adjectives or stative verbs. In this section we only consider
content adjectives, since as we have noted above in Section 2.3.2, quantifiers form
a separate class.

For at least some varieties of Mixtec, adjectives are best considered as a
separate class as they co-occur with verbal morphemes which do not co-occur with
verbs. For example, Macaulay (1996) points out that nu- ‘become’ only occurs with
adjectives. So for Chalcatongo Mixtec, adjectives are considered to be a separate
class and not stative verbs, as found in the Bradley and Hollenbach series.

For MXY, the variety which is the focus of this thesis, we follow Macaulay
and consider that adjectives do form a separate class, although MXY adjectives
have features that are different from adjectives in Indo-European languages.

An example of the use of adjectives is given in (2.39). Note that the noun

phrase comprises kit ‘animal’ followed by &"isi™" ‘white’.®

2.39. Adjectives in MXY

ni"- see” -04 kiti k™1si" ikt
ni"(*)  see™  ga"t kitiM" kYisi™* ikuM"
PFV buy 1HON animal white yesterday

1 bought a white animal yesterday.

Adjectives in MXY can also occur as the predicate of a sentence, as shown in
(2.40) and (2.41).

2.40. Adjective as predicate

k¥isi" kiti
kWisi®l  kitiMH
white animal

The animal is white.

6 Recall that for MXY the phoneme /s/ has two allophones: [s] before mid and back vowels, and [(]
before front vowels. So the phonetic transcription of ‘white’ is [k™ifi""].
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2.41. Adjective as predicate

ko fjo  PI®  ni™ kYt
kO(M) 1_]0 LM ﬁiinML nun(H) kwe‘(fiMH
but  very clever 3F young

but the young lady was very clever

We claim that in MXY adjectives do form a distinct class from verbs in that
they do not co-occur with the causative prefix da"-. However, adjectives do occur
with the causative prefixes ka(™)- or se™)- (which come from the verb kada"
‘make”) and with ku(™)- ‘be’ and nu(™)- ‘become’. Verbs do not co-occur with
these prefixes. This can be seen from examples of the prefix ka(™)-, which is the

reduced form of kada" ‘do’ or ‘make’. The irrealis form is shown in (2.42).

2.42. Adjective plus the prefix ka(M)-

ka- ka’'ni® -0é  pete  -o8
ka™)- ka'nu™H" de(t) Be’eM de(t)
make large 3MMS house 3MMS

He will enlarge his house.

The imperfective form is given in (2.43). Note that the High tone which marks
the imperfective does not associate with the prefix se™)- but with the initial
syllable of ka’nu™ and then spreads to associate with the second syllable as well.

We assume that it is the floating tone of ka nu” which is associated with de(*).

2.43. Imperfective of the verb ‘enlarge’

se-  ka'ni® -0é  pee  -o¢
H se®™ ka'nu™" ode(t) pe’e™ de(t)
IPFV make large 3MMS house 3MMS

He is enlarging his house.

The prefix ku™)-, a shortened form of ku ‘to be’, also co-occurs with
adjectives. In (2.44) we see a similar tonal association pattern to that which we saw
in (2.43). We consider that the floating High tone of the imperfective associates
with the initial syllable of ja#i™ ‘near’ and also spreads to the other syllables. As

we will see in Chapter 6, nouns which have a Mid High underlying tone pattern
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never have a High Mid surface pattern on the noun, hence the High tone spreads to
both syllables of /ana"™".

2.44. Imperfective of ‘come close’

ku- jati®  lana
H  ku®™ jati™ lana™
IPFV be near children

The children are coming close.

In light of these restrictions on the co-occurrence of certain prefixes only with
verbs and others with adjectives, we conclude that for MXY, adjectives do form a

separate class.

2.4.2. Proclitics or prefixes?

In this section we look at mono-syllabic morphemes which indicate aspectual and
modal categories. In Section 2.4.3 we look at nouns which comprise a mono-
syllabic morpheme and a root.

In order to determine how to classify these morphemes, we use the criteria

presented in Zwicky and Pullum (1983), summarised in (2.45).

2.45. Differences between clitics and affixes

1) Clitics can co-occur with a number of different lexical classes; affixes are
much more selective.

2) It is more likely that there be arbitrary gaps in combinations of affixes
than combinations of clitics.

3) Morphological idiosyncrasies are more characteristic of affixed words than
clitic groups.

4) Semantic idiosyncrasies are more characteristic of affixed words than
clitic groups.

5) Syntactic rules can affect affixed words, but not clitic groups.

6) Clitics can attach to material already containing clitics, but affixes cannot.
We now examine verbal morphemes in the light of these six criteria. First we

note that these morphemes only occur with verbs, and most of them only co-occur

with certain forms of the verb root or stem. For example, the causative prefix co-
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occurs with the irrealis form which for some verbs has an initial /k/. In (2.46), we
give the irrealis, the imperfective and the causative irrealis of the MXY verb kasiM

3

eat’. Note that the verb root in the imperfective causative form has an initial /k/.

2.46. Comparison of MXY verb forms

Irrealis Imperfective Imperfective Causative

kasi lana sési lana 0a kasi lana kiti
kasi  lana™" | H sesi() lana™ | H da() kasiM™ lana™"  kitiM"
eat child IPFV  eat child | PFv cAus eat child  animal
The child will eat. | The child is eating. The child is feeding the animals.

We also observe that certain combinations of these morphemes do not occur;
for example, the subjunctive and perfective do not co-occur. We also conclude that
there is a fixed order in which these morphemes occur; for example, the causative
is closest to the verb root.

We also see that syntactic rules affect the verb root and the verbal morphemes;
that is, they behave as a unit, and no one part can be moved to another part of the
sentence. Criterion 6 does not seem to be relevant to Mixtec; verbs can co-occur
with these verbal markers and the pronominal enclitics. So based on these criteria,
we concur with Macaulay’s analysis that these morphemes are prefixes. Further

evidence from MXY for their classification as prefixes is given in Chapter 10.

2.4.3. Compounds or phrases?
In this section we look at two separate syntactic constructions that K Pike (1949)
considers phrases. First we look at nouns which are composed of a mono-syllabic
morpheme plus a disyllabic morpheme; and then we look at items which are
composed of two roots.

In order to identify constituents in a systematic way we use the criteria

presented in Payne (2007). These are given in (2.47).
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2.47. Tests for syntactic constituent structures

1) Movement — heads and their dependents can move to other positions in the
sentence.

2) Substitution — constituents can be replaced by pro-forms.

3) Interposition — modifiers can more easily be inserted between constituents
than inside another constituent.

4) Coordination — only units of the same category can normally be
coordinated.

5) Ellipsis — the portions that can be omitted are indicative of constituent

structure.

Payne refers to (2.47-1) and (2.47-2) as major tests, and the other three as
secondary. We use these tests along with those listed in (2.45) to distinguish
between enclitics and affixes in order to determine how best to analyse for MXY
the kinds of nouns which Pike refers to as phrases and which Bradley and
Hollenbach consider to be derived nouns.

First we look at the animal classifier which in MXY is #i(*')-. This is most
likely derived from the second syllable — that is, the unstressed syllable — of the
noun 4it™M ‘animal’. In many other varieties of Mixtec the cognate classifier is #-
or t~. In MXY, there are many instances of where [tf] corresponds to [ti-] or [ti-]
‘animal classifier’ in other varieties. Although the origin of the CV segments is
clear, it is difficult to determine what, if any tones are sponsored by the animal
classifier prefix. The analysis that best fits the data to hand is that it sponsors a
floating High tone. In (2.48), we give some examples from MXY of words which
comprise this prefix and a root. Note that in each case, the meaning of the root is
transparent, although the meaning of the whole is not the same as the meaning of
the two parts. In each case the surface tone of the derived noun is given, as well as

the tones of the root.
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2.48. Nouns with the animal classifier in MXY

a) tfipiko ‘swallow’ (bird) iy + piko"
‘cloud’
b) fikafi(")  ‘sheep’ fi(") + ka'tfi"
‘cotton’
c) tfikata ‘cattle’ iy + kutuM
‘plough’

Looking at the data in (2.48) in the light of the criteria given in (2.45) above, we
see that the animal classifier #i*"")- co-occurs with nouns in (2.48a) and 2.48b), but
with a verb in (2.48c). This might lead us to conclude that these morphemes would
be better classified as proclitics. However, as the meaning of the whole is not the
same as the combined meaning of the two parts, we consider #i(*')- to be a prefix,
as semantic idiosyncrasies is one of the defining criteria of affixes listed in (2.45).
Another group of nouns which comprise a prefix and a root are many nouns
which denote spherical objects. The prefix in this case is #i")- which denotes a
round object. Note that the only difference between this prefix and the animal
prefix is tone. The Low tone sponsored by the round object prefix associates with
the first mora of the root. Examples are given in (2.49). In these data the meaning

of the root is not known.

2.49. Nouns denoting spherical objects in MXY

a) tfi(")- nika™  ‘pine cone’
b) ffi(")- te’e™  ‘barrel cactus’

¢) tfi(*)- nana™" ‘tomato’

Another classifier prefix in MXY is nu'{*)-, which appears to be a shortened

MH <

form of jutu tree’; again the second syllable is used to form a prefix. Many

words which indicate trees and some bushes have this prefix as their initial
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morpheme. A few examples are given in (2.50). The surface tones are given, as the
meaning of the root — and therefore the tones which it sponsors — is not transparent
in all cases. Note that these words end in either a High tone or a High-Low glide.
As we will demonstrate in Chapter 6 and Chapter 11, floating High tones often
associate as far to the right as possible. Given that this is the case, it is likely that

these final High tones are sponsored by the prefix.

2.50. Nouns with the tree classifier in MXY

a) ni"-jiusé ‘pitch pine’
b) nu"-tapi ‘seep willow’

c) nu"-jada ‘silver leaf oak’

These three groups of nouns show characteristics of compounds: when they
are moved from their canonical position, both parts move together; numerals
precede the entire word; and modifiers occur after both parts. So we consider that
these nouns comprise a prefix plus a root.

We now turn to consider nouns which comprise two roots. These nouns
have either 3 or 4 syllables. Those with 3 syllables are those whose initial roots are
CVYV when these roots occur in isolation. However, these roots occur as CV when
they are the first element in a compound. On the other hand, CVV roots which are
the second element in the compound remain CVV. This phenomenon is further

described in Chapter 4. Examples of compounds are given in (2.51).

2.51. Trisyllabic nouns in MXY comprising root + root

a) nakaa (from na’a™" ‘hand’ + kaa'™™ ‘metal’) ‘key’

b) pe’kaa (from pPe’e™ ‘house’ + kaa™ ‘metal’) ‘jail’

c) naj6’o (from na’a™ ‘hand’> + jo’o"™ ‘root’) ‘corn fodder’

We consider the words in (2.51) to be compounds not phrases, on the basis of three
criteria: 1) the meaning of the whole is not the same as the meaning of the two
parts; 2) the words act syntactically as a unit (that is, we cannot modify part of
them, nor can we move part of them to a different location in the sentence); and 3)

the tonal phenomena of these words are not the same as those found on noun plus
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noun where they comprise a phrase or a sequence of two phrases. The tonal
phenomena will be discussed in Chapter 10.

To further illustrate compounds in MXY, we now turn to look at verbs which
are composed of two roots. A good example of compounds are words which have
—ini"” ‘inside’ as one of their components. As was shown in (2.27) above, repeated
below as (2.52) for convenience, in MIG these verbs are clearly phrasal in that
adverbs can modify the verb.

2.52. Occurrence of adverbs before /n/”

t4 G faa" tikd " n
make sad very again inside 1

[ am again very sad.

Although many varieties follow this order, in other varieties such as MIZ, MIL
and MXY, tuku" ‘again’ follows ini™". An example from MXY is given in (2.53)
with the verb ‘to reconsider’. Note that the fact that fuku comes after —ini”
suggests that kani™-ini” is a constituent, as one of the tests given in (2.47) is that

modifiers tend to occur between constituents rather than within them.
2.53. Occurrence of adverb after /n/"

ni"- na"~  kani" -ini® tukd lana
pFv REPET tell  inside again child
The child reconsidered again.....

Note that the repetitive form of kani”ini” ‘think’ means to ‘repent’, or ‘reconsider’.
Thus we have in these data evidence to consider the repetitive marker as a prefix,
since the meaning of the whole is not transparent. More evidence for compounds
will be given in Chapter 10 where we consider the tonal phenomena associated
with compounds and other syntactic features that distinguish compounds from
phrases.

K Pike (1949) points out the relationship between long forms and short forms
of some clitics, and the fact that mono-syllabic morphemes can be lengthened
before a pause. However he also says that any word that is pronounced in isolation
has to have at least two vowels, so it is possible that this lengthening is no more

than a phonetic feature to make a mono-syllabic morpheme pronounced in isolation
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meet the minimum word criterion. Similarly the dependence on the occurrence of
an audible pause as a defining factor does not seem very rigorous. Other criteria
are needed. We suggest that such criteria would include evidence from tonal
association which shows prosodic constituents, and evidence that tone sandhi
conventions differ within certain groupings from those found across groupings.

In Chapter 3 we will show that Mak (1953, 1958) posits the notion of ‘special
grammatical sequences’ to account for differences in tonal association in differing
syntactic contexts. One of these is verbal prefixes and the verb root. An in-depth
examination of the differences between prosodic words and phrases in MXY is

given in Chapter 10.

2.5. CONCLUDING REMARKS

The analysis of verbal morphemes as prefixes rather than proclitics, and the
analysis of sequences of two roots as compounds rather than phrases are both
significant in the analysis of what kind of language Mixtec is. If we follow the
traditional view as espoused by Bradley and Hollenbach (1988) that the maximum
number of syllables in a word is four, and that words are mono-morphemic, then
Mixtec is an isolating language, similar to Chinese, in which each word is a
separate morpheme. However, as we have argued in this chapter, there are good
reasons to claim that MXY does have prefixes and that MXY does have
compounds. This analysis then moves MXY from the isolating end of the
continuum to somewhere closer to the synthetic end along with other languages that
permit multi-morphemic words. In subsequent chapters we present further data to

substantiate these claims.
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CHAPTER 3
REVIEW OF MIXTEC TONE ANALYSES

This chapter contains three main sections. The first section looks at the contribution
of Kenneth L Pike and Cornelia Mak to the understanding of Mixtec tone. This
section also includes the re-analyses of their data by Goldsmith and Tranel. The
second section looks at the contribution of L Pankratz and Eunice V Pike to the
understanding of stress and tone in Mixtec. We also describe de Lacy’s reanalysis of
their analysis of Ayutla tone. In the last section we outline theoretical issues which

arise from the other two sections.

3.1. KPIKE'S ANALYSIS OF MIG TONE

We start our review of Mixtec tone analysis with a short description of the work of
Kenneth L Pike. One very important feature of MIG documented by Pike is that the
surface tones of some morphemes are not constant; that is, the surface tones found
on some morphemes are determined by the context in which they are found. He
refers to this process as ‘perturbation’. To account for these differences Pike

classified morphemes according to the effect they have on the following morpheme.

3.1.1. Tones of nouns
For MIG, Pike identified three tone levels: High Mid and Low. Each vowel can have

only one tone associated with it; that is, in MIG there are no contour tones on single
vowels. Many words have one pattern in isolation and other patterns in other
contexts. Pike claimed that the basic tones of a morpheme were the ones from which
the other tone patterns could be predicted.

Pike identified eight tone patterns which occur on disyllabic words. There are
no Low Low words attested. Examples are given in (3.1). Note that the tone of the
first syllable is given in the first column, and the tone of the second syllable is given

in the top row.
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3.1. Tone patterns of morphemes in MIG

Low Mid High
Low Bini"® ‘puddle’ sufi  ‘child’
Mid |koo ‘snake’ |PBE’€ ‘house’ kutfi ‘pig’
kutu ‘nose’
High |[B4™u ‘coyote’ |ji*i® ‘steam bath’ [sand" ‘turkey’

The tones of the words given in the shaded cells may change in certain contexts.
Pike considers these tone patterns to be unstable. In (3.2), we present the surface
alternations, that is the perturbed forms, which Pike documents for these tone
patterns. In these cases he considers that in the perturbed form, one tone has been
substituted for another. We observe that in the data in (3.2), it is usually the initial
tone which has been replaced by a High tone. The exception to this is the perturbed
form of the word kditii ‘nose’; this word occurs in certain contexts as [kiiti] in which

the final Low has been replaced by High.

3.2. Perturbed forms

Isolation form | Perturbed form

MM HM

pe’e pé’e ‘house’
ML HL

koo k6o ‘snake’
ML MH

kutu kuta ‘nose
LH HH

sutfi sutfi ‘child’
LM HM

Bini" PBini" ‘puddle’

Although all the examples in the list above are nouns, in Section 3.1.2 below we
show that the same changes occur in verb forms, too.
To account for the changes presented in (3.2) above, Pike (1948) classifies

words which effect no change on the following morpheme as class (a). Morphemes
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which perturb the following word are assigned to class (b). Pike notes that no words
with High Low or Mid High or Low Mid belong to class (b). Words with the tone
patterns High High, High Mid, Mid Mid, Mid Low or Low High may belong to
either class (a) or class (b). Words with these tone patterns belong to class (a), if the
tones on Mid Mid, Mid Low, Low High and Low Mid remain unchanged when they
follow words with these patterns. If on the other hand, words with the tone patterns
Mid Mid, Mid Low, Low High and Low Mid are changed following words with the
tone patterns High High, High Mid, Mid Mid, Mid Low or Low High, the words
with the tone pattern listed in this latter grouping are considered to belong to class
(b).

Pike accounts for the different resultant tone patterns on words which are Mid
Low in isolation by claiming that the segmental shape of the morpheme determines
the surface pattern. He lists three groups of Mid Low words which become High

Low following a class (b) morpheme:
1) CVV words with identical vowels, whether they be oral or nasal
2) Words which are CV*V with identical vowels, whether they be oral
or nasal
3) Words which are CV'CV.

For example, joo ‘moon’ is realised as joo when it follows a class (b)
morpheme.

On the other hand, words with the following segmental shape become Mid High
after a class (b) morpheme:

1. words which are (C)VCV*
2. words which are CVV (either with oral or nasal vowels) where the vowels
are not identical.

For example, safu ‘priest’ is realised as sz after a class (b) morpheme, and jau
‘hole’ is realised as jau when it is preceded by a class (b) morpheme.

Pike also points out that not all words which have a final High tone belong to
class (b). In addition to words which are Mid High, all of which belong to class (a),
there are some Low High or High High words which also belong to class (a). An
example of a Mid High word which belongs to class (a) is given in 3.3. In this and

the following examples, the first row gives the surface tones, the second row gives

K Pike considered glottal stop to be a consonant. He included the initial glottal stop in his
transcription of words which we consider to be VCV.
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the citation forms of the words, the third row the morpheme gloss, and the fourth

row the free translation. 2

3.3. Mid High word which has no effect on the following morpheme

taka sutfi
taka sutfi(*")
all  children
all the children

In 3.4, we show that j22" ‘crazy’ has no effect on the word fini{"") ‘head’.
3.4. High High word which has no effect on the following morpheme

na"su ni"- niad jaa"  fini" -r0
na"su(*) ni"- naa jaa" ") -r6(")
INTEROG PFV become crazy head 2
Have you gone crazy?

However there are morphemes with final High tones which cause the following

word to be perturbed, as is shown in (3.5). Note that following the word A7 ‘with’,

the word suf7 ‘child’ is realised as suy7.

3.5. Final High tone word which perturbs the following morpheme

tf1 kii" -ni®  hii" sutfi lali -na"
tf1 kii" -ni®  hi®(") sufi™) 1ali(!) -na"
because go  2HON with  child small 1HON
because you will go with my little child...

To account for these differing effects, Pike assigns these morphemes to
different tone classes: fak4 ‘all’ is analysed as a class (a) morpheme and A77” ‘with’
as a class (b) morpheme.

Pike uses the term ‘arbitrary tone sandhr for data in which the segments of

words are the same but their effect on the following words is different. He gives the

2 The citation forms in the second line come from a dictionary manuscript by E G Pike which
includes information as to which class a morpheme belongs.
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data in (3.6) as an example. Note that the pronoun -de ‘3MHON’ has a Mid tone in
(3.6a) and a High tone in (3.6b).

3.6. Words identical in segmental form which effect different changes

a) kee -0e b) kee -0¢é
go away 3MHON eat 3MHON
he will go away he will eat

Although both forms in (3.6) are verb plus enclitic, there are also pairs of nouns
which have the same consonantal and vowel segments and the same surface tones,
but one noun belongs to class (a) and the other to class (b). One example of such a
pair is the third person enclitic which refers to animals, given in Pike (1945a);
following jiau" ‘craw’ this enclitic is realised as # but following jii” ‘town’ it is
realised as # In later works, Pike (1948) accounts for these differences by assigning

words such as jiu" ‘craw’ to class (a) and jizz"” ‘town’ to class (b).

3.1.2. Tones of MIG Verbs

The data in the previous section were mainly nouns. We now turn to look at the
tonal changes which mark different verbal forms. Pike documents the fact that for
some MIG verbs, in addition to tonal changes, there is also a change in the initial

consonant of the imperfective stem, as illustrated by the data in (3.7).2

3.7. Comparison of irrealis and imperfective verb forms

Irrealis Imperfective Irrealis tones  Imperfective tones
a. kani" hani" ‘hit’ M M HM
b. kana" kana" ‘call’ MM HM
c. kaha" ka’a" ‘talk® ML HL
d. kika kika ‘sew” LM HM
e. [iko fikoé ‘sell’ LH HH

3 We use the terms irrealis for the form Pike refers to as ‘potential’ and imperfective for what Pike
refers to as ‘continuative’.
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In (3.7a) and (3.7b) we give two verbs which in the irrealis have Mid tones. The
verb kani” ‘hit’ undergoes a segmental change which results in the initial consonant
being /h/ in the imperfective. However, we see that the tonal changes for the two
verbs in (3.7a) and (3.7b) are identical whether or not there are additional segmental
changes; that is, both verbs are realised as High Mid in the imperfective. Pike notes
that the tonal changes between the irrealis and the imperfective are the same as the

changes which occur after a class (b) word. He states (1948:82):
“Some features of this tonemic change are very peculiar. The perturbation acts
like the (b) effect of a preceding word, except that no preceding word is
present. ... The implication of this fact is that the zero word or “ghost word”
has lost all its consonants and vowels, but retains its position in the sentence
and retains its tonomechanical ability as a member of the (b) subclass to
perturb things which follow it.”

This insight of Pike's is a remarkable way to account for what would now be
termed a floating High tone. In de Alvarado (1593), imperfective verb forms have an
initial prefix 7yo.* Hollenbach (2001) claims that the imperfective prefix had a High
tone which has remained despite the loss of the segments.

This brief summary shows the basic principles of Pike’s analysis of Mixtec,
namely that morphemes are divided into two classes: class (a) has no effect on the
following morpheme, whereas those which belong to class (b) perturb the following

morpheme to higher.

3.2. THE CONTRIBUTION OF CORNELIA MAK

The research and analysis carried out by K Pike form the basis for further work on
other Mixtec varieties. In this section, we examine the contribution of Cornelia Mak
to the study of Mixtec tone as found in three of her published papers: the first paper
(Mak 1950) provides additional insights into the tone system of MIG; in the second
paper (Mak 1953) she examines the similarities and differences between the tone
systems of MIG and San Esteban Atatldhuca (MIB); in her third paper (Mak 1958)
she adds data from Santo Tomas Ocotepec (MIE). In these papers Mak documents
two important facts: one, it is possible for two tones to be associated with one

vowel; and two, in some varieties the syntactic relationship between two morphemes

* In the case of data from de Alvarado (1593) and de los Reyes (1593) we have retained the original
transcriptions.
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seems to have an effect on the tonal association. This latter topic is further
developed in Mak (1953 and 1958).

We first look at the paper in which Mak documents the contexts in MIG in
which Mid Mid verbs are perturbed to Low Mid. In Mak (1950) she shows how
some Mid Mid verbs are perturbed to Low Mid following what she calls ‘go
auxiliaries’, which are reduced forms of the verb ‘go’ which is 477" in the irrealis.
On the left hand side of (3.8), we give the citation forms of the morphemes which
make up the phrase which occurs on the right. Note that 477" ‘go’ has been reduced

to ki-, and that there is a Low tone on the initial syllable of k070 ‘drink’.

3.8. Mid Mid verbs perturbed to Low Mid in MIG

ki’ ko’0  -na" nitfa ki- k0’0 -na" natfa
—>
will go drink 1 water

1 am going to go and drink some water.

However, when the second verb belongs to class (b), that is those which perturb
the following morpheme to higher, the tones of the verbs are not changed from Mid
Mid to Low Mid, as is shown in (3.9). Note that the tone on the enclitic is perturbed
to High.

3.9. No change on Mid Mid verbs

kii® ka'ni®  -0¢ fniki ki- ka’ni® -0é fniki
will go will kill 3MHON ox
He will go and kill the ox.

The data in (3.8) and (3.9) are easily understood in the terms of autosegmental
phonology. We posit that the reduced form of the verb 47" ‘go’ has a floating Low
tone which associates with the initial mora of the main verb in (3.8). However, in
(3.9), for some reason, the floating Low sponsored by the reduced form of &7%”‘go’
is prevented from associating with the main verb and so associates with the
auxiliary.

The verb kii ‘come’ also has a reduced form 47-; however as it does not have a

Low tone there are no changes in the tone pattern following it.
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In her 1950 paper, Mak introduces the idea of ‘close-knit’ constructions which
is developed further in the other papers reviewed here. Although, following Pike’s
analysis, she still classifies these forms as phrases and not compounds or inflected
forms, she does note that not all phrases are created equal as the tonal phenomena
vary.

Although MIG has three tone levels, Mak (1953) documents that MIB has four
levels and does allow contours on single syllables. Mak notes that the next to lowest
tone level, Lowered-Mid, indicated by dieresis in this thesis, only occurs following
High tones, and that some words vary between Low Mid and Low Lowered-Mid. In

(3.10) we give the possible tone patterns found on MIB words in isolation.

3.10. Tone patterns of MIB words in isolation

Low Lowered-Mid | Mid High
teé or tee s0°0 tfua”
Low
‘man’ ‘ear’ ‘turkey hen’
Lowered-Mid
) kve’e pe’e nithi
Mid )
‘much’ ‘house’ ‘chicken’
ili itf1 lasa né’é
High B el
‘toy’ ‘fan’ ‘pet dog’ | ‘blue’

In (3.10), we see that in isolation the occurrence of Lowered-Mid is limited to High
Lowered-Mid patterns and that Low Mid words can optionally occur as Low
Lowered-Mid. Lowered-Mid also occurs as the surface tone of some words
following words that cause the following word to be lowered; Mak refers to this as
class (¢). An example of this process is given in (3.11), in which the initial tone of
the word n#pi ‘egg’ is lowered from Mid to Lowered-Mid following #g2 ‘another’,
which is one of the morphemes which Mak demonstrates causes this lowering
process.

3.11. Mid lowered to Lowered-Mid
i'ga nifi

t'ga nifi

another egg
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In MIB, contours on single syllables seem to only occur when the tones of a
word have been perturbed, for example as shown in (3.12). On the left-hand side we
see that both the words for ‘hand’ and ‘maguey’ have Mid tones; however on the
right-hand side, we see that 722 ‘hand’ has been reduced to 23, and there is a
Mid-High glide on the initial syllable of jafi ‘maguey’.

3.12. Surface tones of ‘branch of maguey’

na‘a japu naja’pu

hand maguey branch of maguey

The third variety which Mak (1958) documents is that of MIE. In this variety
there are nine different surface patterns on mono-morphemic words; that is, they
have words which in isolation are Low Low, which are not documented for MIG, as
shown in (3.1) above. The patterns found in MIE are given in (3.13).

3.13. Surface tone patterns found in MIE

Low Mid High
Low | nuni" tee sutfi

‘corn’ ‘man’ ‘child’

‘grass’ ‘house’ ‘mouth’
High | 4! st6°10 kani®

‘street’

(from Spanish calle) | ‘cockerel” | ‘long’

MIE also permits two tones on a single vowel, although this seems to be limited
to certain verbal forms. In (3.14), we give the irrealis and the imperfective of the
verb 00 ‘drip’. Note that in the imperfective there is a High-Low glide on the initial
syllable of the verb root.
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3.14. Comparison of the irrealis and imperfective forms in MIE

Irrealis Imperfective
too nute 100 nute
will drip water is dripping  water

Glides also occur in the perfective form of some verbs, as illustrated by the verb
tapa ‘take out’ given in (3.15). There are two forms of the perfective, one with ni”
‘perfective’ and one without. However, in both cases there is a Low-Mid glide on
the first syllable of the verb root and the reduced form of ni” ‘perfective’, which is

/n"/, prefixes the verb.

3.15. Comparison of the irrealis and perfective forms in MIE

Irrealis Perfective Perfective
tapa oe n"-tapa o¢e or ni"- n"-tafa  o¢
will take out 3M took out 3M PFV took out 3M

Although there are examples of contours on single syllables, Mak maintains that
CVV words are disyllabic in spite of the fact that it was the lack of contours on
single vowels in MIG which led K Pike to posit that CVV words are disyllabic.

For both MIB and MIE, Mak posits three classes of morphemes: class (a) that
does not perturb the following morpheme; class (b) that perturbs the following word
to higher; and class (c) those that perturb the following morpheme to lower. Mak
posits that class (¢) words historically had a Low tone word final. Mak notes that in
MIG perturbation occurs no matter what the syntactic relationship is between the
two morphemes. However, in MIB she notes two different kinds of perturbation:
that which occurs generally, and that which only occurs in ‘special sequences’. She
notes that in MIE perturbation only occurs in special sequences. Mak (1953) lists the
following as special sequences for MIB:

1) a head noun plus another noun acting as a descriptive modifier
or plus a non-enclitic possessor
or, optionally and very rarely, plus an adjective

2) a locational or introductory noun plus a dependent clause

3) ahead verb plus a noun modifier

4) certain verb auxiliaries plus a main verb.
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Mak points out that in certain specific sequences of morphemes these special
patterns are optional whereas in others they are obligatory. She also notes that for
MIE the tonal phenomena of verb auxiliary plus verb is somewhat different from the
other sequences.

We now give examples of these different types of perturbation. Mak notes that
in MIB, morphemes which are class (b) always perturb the following morphemes,
regardless of the syntactic relationship, assuming that the second morpheme in the
sequence does not have a High tone associated with the initial syllable. In (3.16), we
give an example of perturbation in MIB.

3.16. Occurrences of glides in MIB

hini" (¢) nf" (b) sa’a™ —> hini® ni™ sa’d’
know 2HON  1HON

You know me

We see that the verb Aini ‘know’ is class (c). As a result of perturbation, the enclitic
ni” 2HON has the surface form Lowered-Mid Mid glide in the surface form. The
enclitic is classed as class (b). The result is that in the surface form the initial
syllable of sa%" 1HON is perturbed to High, and there is a Lowered-Mid High tone
glide on the second syllable.®

Mak also gives examples of perturbation in special sequences. In (3.17), we see
that in the underlying form there are no High tones. However, in the surface form
there is a Mid-High glide on the initial syllable of jzi” ‘town’ and a Low tone has
replaced the final Mid tone.

3.17. Mid Mid word perturbed in a special sequence in MIB

itf1 juu® ifi juu"

towards town

She notes two verbal auxiliaries na” ‘subjunctive’ and faa” ‘negative’ which

cause rising contours on the initial syllable of the verb as shown in (3.18).

® Mak (1953) points out that in fast speech glides are often lost.
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3.18. Subjunctive of the verb ‘come’ in MIB

na" kihi -1
SBJV come 3
Let him come.

S na" kihi -i

Note that in the surface form there is a Mid-High glide on the initial syllable of
kihi ‘come. Mak classifies na”as a class (a) morpheme in its basic form and points
out that this pertubation to higher only occurs in special sequences.

In MIE there is only perturbation in special sequences. In this variety the
surface phenomena are different for verbal auxiliaries plus verb root. It is often the
case that the surface tones of the verb are other than their underlying tones. In
(3.19), we give the data from Mak (1958) to show the different surface tone patterns
on verbs.

3.19. Comparison of MIE verb forms

Irrealis Imperfective Perfective Prohibitive

or following 74" subjunctive . Baa”
or s- causative

a) MH HH L-M H LH

b) MM HM L-MM LH

c) ML HL L-ML HL

d) LH H-LHorHH LH H-LH

e) LM H-LMorHM LM H-L M

f) LL HL LL HL

Note that in (3.19) all the verb forms, regardless of their form in the irrealis, have an
initial High tone, suggesting that the imperfective, subjunctive and causative
markers sponsor floating High tones. In the case of the perfective, all the verb forms
have a Low tone on the initial syllable. Most of the prohibitive forms have an initial
High, so this suggests that the prohibitive marker has a floating High tone. In
Chapter 10, we present a similar analysis for MXY verbs. We claim that the MXY
form similar to that in (3.19a) is a result of the Low tone of the prohibitive marker
spreading to the initial syllable of the verb, and the MXY form similar to that found
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in (3.19b) is the result of the Low tone of the prohibitive marker spreading to the
initial syllable of the verb and the floating High tone associating with the second
syllable.

Mak notes that verbs with medial glottal stops do not develop the glides in the
imperfective. However, both the perfective and the prohibitive have glides
regardless of the presence or absence of glottal stop.

Given that these special sequences occur in verb forms, the question arises as to
whether these really are phrases as suggested by K Pike (1949) and Mak, or whether
these ‘verbal auxiliaries’ would be better considered as prefixes. In Chapter 8 we
show that for MXY verbal morphemes cognate with these are best considered as

prefixes.

3.3. RE-ANALYSES OF K PIKE’S ANALYSIS

We now look at Mixtec tonal phonology through the lens of modern linguistic
theory. One major contribution was made by Goldsmith (1990). The concept that
tones are independent of the vowels is the key to the understanding of autosegmental
phonology. Goldsmith (1990, pp 20-26) uses data from MIG to illustrate the concept
of floating tones. He claims that Pike’s class (b) morphemes have a “suffixal High
tone which is underlyingly unassociated, but which associates rightward to the
following word.” For example, Pike classifies kéé ‘will go away’ as a class (a)
morpheme and kéé ‘will eat’ as a class (b) morpheme. Goldsmith claims that the
difference in behaviour between kéé ‘will eat’ and kéé ‘will go away’ is that the
former has a floating High tone whereas the latter does not. Thus in (3.20a),
Goldsmith (1990) attributes the presence of a High tone on the first syllable of suy7
‘child’ in certain contexts to the association of the floating High tone sponsored by
kéé ‘eat’ associated with it. In isolation sutfi ‘child’ has a Low tone on the initial

syllable and High on the second.

3.20. Evidence for floating High tones (Goldsmith, 1990)

a) kee sutfi b) kee sutfi
kee(™) sutfi kéee sutfi
eat child go out child
the child will eat the child will go away
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Note that in (3.20a) the floating High tone replaces the Low tone associated with the
initial syllable su#7 ‘child’ even though this morpheme already has a High tone
associated with it. These examples (consistent with other data to be presented in this
chapter) show that the Obligatory Contour Principle does not apply to MIG in that
floating High tones associate with morphemes which already have a High tone
associated with them.®

Having established the presence of floating High tones, Goldsmith addresses the
issue of Mid Mid words which are realised as either High Mid or High High
following a word with a floating High tone. Note that it is only CVV words with

identical vowels which can optionally occur as High High.
3.21. Surface tones on Mid Mid

C Va Vo C Va Va

— Vv

Other words, including CVV words with non-identical vowels, become High Mid
as shown in (3.22).

H M M

3.22. Surface tone

C Vo V-u C Vo V-u
— |
H M M H M

In both (3.21) and (3.22), Goldsmith assumes the presence of Mid tones in the
underlying form. Either both Mid tones are deleted as in (3.21), or only the initial
one, as demonstrated in (3.22).

A more difficult issue to solve within the framework of autosegmental

phonology is that a floating High tone associates at the right edge of some Mid Low

® The restriction on adjacent identical segments was first posited by Leben (1973) and further
developed by Goldsmith (1979) who used the term Obligatory Contour Principle. Odden (1986)
shows that the OCP in its strictest form does not apply universally as there are languages which
distinguish between single and multiple identical tones associated with a sequence of vowels.
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words rather than at the left edge. The issue here is that it is generally assumed that
association lines may not cross. K Pike (1948) describes how morphemes which are
Mid Low, CVCV, and CVV (with non-identical vowels) become Mid High when a
floating High tone associates with them. In (3.23), we give examples of words of
this type. (Note that words which are VCV are also included, due to Pike’s treatment
of the initial phonetic glottal stop as a consonant.)

3.23. Comparison of MIG Mid Low words which perturb to Mid High

Isolation form Perturbed form

isu isa ‘deer’
jau jaa ‘hole’
kutu kata ‘nose’
sutu sttd ‘priest’
S0 is6 ‘rabbit’

On the other hand, words which are CVV with identical vowels are realised as
High Low when a floating High tone associates with them; examples are given in
(3.24). (Note that under our analysis, this class includes those morphemes which
have a glottal stop word medially.)

3.24. Comparison of MIG Mid Low words which perturb to High Low

Isolation form Perturbed form

né’e né’e ‘cry’
nau” nau” ‘face’
kifi® ki’ ‘g0’
ka‘a" ka'a" ‘say’
koo kéo ‘snake’

In (3.25), we give the tonal association patterns for Mid Low words which have
the surface form Mid High when they follow a word with a floating High tone.

3.25. Association of a floating High tone with a Mid Low CVCV word
CVECV CVCV

H M L M H L

55



The theoretical issue is how to obtain the pattern given in (3.25) without having
association lines cross as this option is ruled out by autosegmental phonology. By
positing the metathesis of Mid and High, Goldsmith’s analysis (1990) avoids

crossed association lines as as shown in (3.26).

3.26. Floating High metathesis (Goldsmith, 1990)

cvC_CyVv

a owy

Once the floating High has metathesised, then it replaces the Low tone associated

with the second vowel, as shown in (3.27).

3.27. Association of High tone after metathesis

cCv CYV

MH L

Positing that the Mid and High tone metathesise has the obvious advantage of
providing a strategy to avoid the crossing of association lines. Macaulay (1996)
follows Goldsmith for her analysis of MIG (Chalcatongo).

Another solution of this non-linear association of floating High tones is found in
Tranel (1995) who argues that there are no underlying Mid tones in MIG. In this
hypothesis, he is following others, for example Stevick (1969) and Hyman (2001),
who point out that there is often one less level underlyingly than there is on the
surface.” For MIG, Tranel (1995) posits that there are only High and Low tones
underlyingly. We now look at his analysis in more detail.

The data found in Tranel (1995 and 2012) are taken from the papers published
by Pike on MIG. Tranel addresses two issues: one is the association of floating High
tones, and the other is the status of the Mid tone. First we look at his proposals for

the association of floating High tones. Tranel observes that for the most part,

" In Chapter 6 Section 6.6.2, the issue of having fewer tones specified underlyingly than there are on
the surface is discussed with reference to MXY.

56



floating High tones associate with the initial TBU of the following morpheme. To
account for the fact that some Mid Low morphemes are realised as Mid High when a
floating High tone associates with them, he proposes that there are no Mid tones
underlyingly and that floating High tones show a preference to associate with a TBU
which is specified for tone. Thus by positing that words such as sufu “priest’ have a
toneless initial syllable, it follows that the floating High tone will associate with the
second syllable. In the case of words which are in his analysis toneless, the floating
High tone associates with the first toneless TBU. In order to account for the fact that
it is only (C)VCV words and CVV words with non-identical vowels that undergo
the change from Mid Low to Mid High, he points out that there are no Mid High
words in MIG which are CVV with identical vowels or CV*V. He posits that in MIG
there is a constraint against having a Mid High tone pattern across two moras that
are linked with the same vowel underlyingly.

Tranel’s claim that that there are no Mid tones underlyingly presents an
interesting theoretical issue. It has been claimed that there is a universal association
convention which links floating tones with free vowels. However, in MIG there are
many cases where floating tones do not associate with vowels which according to
Tranel have no tones. He uses the word Sini” ‘puddle’ to illustrate his point. As he is
assuming that there are no Mid tones underlyingly, then this word only has a Low

tone in its underlying specification.
3.28. Tranel’s underlying form for Bini" ‘puddle’

Bi nin

L

Under Tranel’s analysis, when this word occurs in isolation, a Mid tone would be
inserted by default to provide a tone for the second TBU, as the spread of one Low
tone to two adjacent TBUs is not a permitted sequence in MIG.

Tranel (2012) shows that, given the Universal Association Convention, we
would expect that when a floating High tone associates with the initial syllable, the
Low tone which is delinked would associate with the second TBU, as shown in
(3.29). However in MIG this does not occur.
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3.29. *Non-attested association pattern
Bi nin

H I

In MIG when a floating High tone associates with words which are Low Mid in
isolation, the resultant surface form is High Mid, as shown in (3.30). That is, a Mid
tone is inserted rather than the delinked Low tone being associated with the second
TBU.

3.30. Actual association of a floating High tone for the word ‘puddle’
Bi nin

H LM

Tranel’s analysis that there are no Mid tones in the underlying form is based on
the theoretical supposition that tone systems often have one fewer level in the
underlying form than the number of levels which are found in the surface form, as
found for example in Stevick (1969). Further discussion of the contribution of
autosegmental phonology to the understanding of MIG tone is given in Chapter 4.

Hollenbach (2003) takes a different approach from Tranel to provide an analysis
for the apparent skipping of syllables. She has the advantage of having studied XTM
Mixtec in detail and having done comparative work in a number of Mixtec varieties.
She points out that when Spanish words have been borrowed into Mixtec, the
accented syllable was perceived as having a High tone. For example, in MIE, words
with penultimate stress in Spanish have the tone pattern High Low. Thus the stressed
syllable in Spanish corresponds to a High toned syllable. Examples from Mak
(1958) are given in (3.31).

3.31. Spanish loan words in MIE

Spanish  Gloss

1400 'la.do ‘side’
kézi 'ca.lle ‘street’
markl 'mar.co ‘frame’
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However, in XTM, Spanish loan words have a High tone on the syllable
following the one which corresponds to the stressed syllable in Spanish. Examples

are given in (3.32).

3.32. Evidence from Spanish loan words for tone shift in XTM

Spanish Gloss
mésa 'me.sa ‘table’
lapi '14.piz ‘pencil’
varatd ba.'ra.to ‘inexpensive’
présidendé pre.si.'den.te  ‘president’

Hollenbach points out that for the varieties of Mixtec included in her study, the
varieties in which the High tone has shifted from the accented syllable are also the
varieties in which Mid Low words of the form (C)VCV and CVaV-a words become
Mid High when a floating High tone associates with them.

Hollenbach (2003) points out that XTM, San Pedro Molinos and MIG pattern
together in that Mid Low becomes Mid High, whereas in MIB and MIE it does not.
She also notes that in XTM, San Pedro Molinos and MIG, the High toned syllable of
Spanish loans is the syllable following the accented syllable of Spanish. However,
other data show that the surface tones of these three varieties are not always the
same. Consider the data in (3.33).

3.33. Comparison of tone patterns

MIG XT™M San Pedro Molinos
a) uni" ini" uni” ‘three’
b) iso S0 is0 ‘rabbit’
c) staa(*h) fita(*h) staa(*h) ‘tortilla’
d) kau"(") koo (y/kaa” kot ‘four’
e) kiti(*) kiti(*"y/kiti(*t!)  kiti(") ‘animal’

Note that in (3.33a) and (3.33b), for MIG and XTM, both ‘three’ and ‘rabbit’ are
Mid Low, whereas for San Pedro Molinos, ‘three’ in (3.33a) is Low Low and
‘rabbit’ in (3.33b) is Mid Low. San Pedro Molinos has Low Low with a floating
High in (3.33c), whereas in MIG the words for both ‘tortilla’ and ‘four’ are realised
as Mid Low with a floating High. Hollenbach (2003) documents that in some
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contexts the word for ‘four’ has the tonal pattern of Low High and in others it is Mid
Low with a floating High.

This variation in tonal patterns in XTM is also seen in (3.33¢), where the word
‘animal’ is Mid High in isolation, but when it is followed by another morpheme, the
High tone associates with that morpheme rather than with the second syllable of &7t

These data from XTM show that in this variety there is a preference for not
having a High tone on the second syllable, but if there is no syllable with which the
High tone can associate, then it associates with its sponsoring morpheme. A similar
phenomenon is found in MXV and will be discussed in Chapter 5.

From these data we observe that the Mid Low in words in MIG and XTM in
(3.33a), (3.33¢), and (3.33d) correspond to words with Low tone on both TBU’s in
other varieties. Whether it is appropriate to infer that these initial Mid tones do not

exist in the underlying form would require further analysis.

3.4. TONE AND STRESS

We now examine the reported relationship between tone and stress in Mixtec. First
we look at the paper by Pankratz and EV Pike (1967), and secondly we look at the
role this paper plays in the work of de Lacy (2002a and 2000b).

3.4.1. Tone and stress in Ayutla Mixtec

For Ayutla Mixtec (MIY), Pankratz and EV Pike (1967) claim that word stress is
predictable on the basis of the tone, stress being attracted to higher toned syllables.
In environments where there is no High followed by a Mid or a Low tone or Mid
followed by a Low tone, word stress falls on the initial syllable of the couplet, that is
the bisyllabic word template common in Mixtec.

Pankratz and EV Pike document that a phonological word may be two to six
syllables in length. An example of a six syllable phonological word is given in
(3.34). Note that the word stress falls on the initial syllable of the couplet; that is,
the verb root kdni” ‘hit’. In these data there are no Mid or High tones, so stress is
realised on the initial syllable of the couplet although it has a Low tone associated
with it.
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3.34. Observed stress in MIY

?

ni"- 'kani® ka ra i
PFV  hit again he it
He hit it (the animal) again.

In other environments, Pankratz and EV Pike (1967) claim that stress is realised
on High tones when they are followed by a lower tone, or on Mid tones when
followed by Low. This can be seen from the examples in (3.35).

3.35. High tone and stress in MIY

a) 'k“ai 'fini™ b) 14'fa ra
small hat orange 3M
the hats are small his orange

In (3.35a) stress is claimed to occur on the initial syllable of ‘small’ which is
produced with a High tone on both syllables. In the case of ‘hat’, again the first
syllable is perceived as stressed. In (3.35b), on the other hand, it is the second
syllable of ‘orange’ that is perceived as being stressed; that is, the syllable before the
Low tone.

Word stress is also reported on syllables which follow the couplet but not on
pre-couplet syllables. In (3.36), we give an example of stress falling on —k4 ‘more’

and in (3.37) we see that stress does not occur on the syllable preceding the couplet.

3.36. Stress on a suffix

sata 'kd ra
buy more he
He will buy more.

Note that in (3.36), stress is reported on the High toned syllable, even though it is
not part of a couplet. However, in the cases where there is a syllable preceding the
couplet that forms a compound with the couplet, Pankratz and EV Pike (1967)
report that the stress does not fall on that syllable, even when it is associated with a
High tone, as shown in (3.37).
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3.37. No stress on prefixes which occur before the noun

'kd0 ti  ka 'fi’
neg-be ? cotton
There are no blankets.

In (3.37), we see that the morpheme # plus the word kafi” ‘cotton’ form the
compound word ‘blanket’. In this case stress is reported on the High toned final
syllable of kafi”‘cotton’ and not on the prefix. In the case of the verb ‘not be’ the
stress is reported on the initial vowel.

Pankratz and EV Pike report two processes which only occur on unstressed
vowels. In (3.38), we see that unstressed vowels of VCV or VCV’ words are
optionally devoiced when preceding a voiceless stop. This process is more likely to
occur phrase medially, as is the case in these data.

3.38. Optional devoicing of vowels

jata’ + 'ika’ jata
old basket or jata

Note that in the surface form, the final vowel of a”‘basket’ has been lengthened,
and that the first /a/ has a High tone. Also the word stress is reported to have moved
to the first /a/.

Another process is the optional deletion of unstressed vowels following [s] or

[f]. This results in a word with only one syllable. An example is given in (3.39).

3.39. Optional deletion of an unstressed vowel

'k™Wéi sa'nd" ra or 'k™Wéi 'sna" ra
horse ? 3m
his horse

One major draw-back with all these data is that there are no acoustic
measurements to demonstrate what the correlates of stress are. Pankratz and EV
Pike (1967) report that stressed syllables show increased duration, but there are no

measurements to verify this impressionistic claim. A question raised by their
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analysis is whether they were hearing stress in Mixtec where it would be heard in
English. Fry (1958) shows that in English a syllable with a higher FO is perceived as
stressed in preference to a lower one. We see that where the participants perceived
stress in Fry’s experiment for English — that is, on the higher syllable — is precisely
where Pankratz and EV Pike found stress in MIY.

3.5. DE LACY’S RE-ANALYSIS

The interaction between tone and stress posited by Pankratz and Pike is used by de
Lacy (2002a and 2002b) to provide evidence for the idea that the heads of prosodic
feet prefer High tones, and that non-heads prefer tones other than High.

First we look at de Lacy’s analysis in more detail. De Lacy (2002) uses the
word ‘stress’ in the sense of ‘metrical strength’, that is, the abstract prominence
relationship between syllables. Within this framework, de Lacy claims that there are
two kinds of stress: ‘metrical stress,” where the main stress is attracted to some edge
of the prosodic word, and ‘prominence driven stress,” in which certain properties
such as High sonority nuclei can override the attraction of stress to one of the
edges.® De Lacy also claims that tone can influence the placement of stress; he calls
this ‘tone driven stress’ for languages in which it is claimed that stress is attracted to
syllables with higher tones. He posits that High tones are intrinsically more

prominent than Mid or Low tones, as shown in (3.40).
3.40. Tonal prominence scale from de Lacy

H>M>L

Based on this prominence scale, de Lacy goes on to propose that there is a
preference for the head of a foot to have a higher tone than the non-head. This leads
him to claim that universally it is less desirable for the head of a foot to have a Low
tone that it is for it to have a Mid tone. He gives the ranking of constraints as in
(3.41).

8 We return to this issue in Chapter 10 where we show that tonal association makes no reference to
the foot structure of MXY.
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3.41. Relationship between tone and position in a foot

a) *Hd/L > *Hd/M
b) *Non-Hd/H > Non-Hd M

The ranking given in (3.41a) claims that it is worse for the head of a foot to be
associated with a Low tone than a Mid tone. Implied is that the best option is for the
head of a foot to have a High tone associated with it. In (3.41b) it is stated that the
worst option is for a High tone to be associated with the syllable that isn’t the head
of a foot. It is better that it be associated with a Mid tone.

De Lacy applies these principles to the data presented by Pankratz and EV Pike
(1967) within the framework of Optimality Theory. De Lacy points out that prosodic
words in MIY contain a single trochaic foot, that is, a left-headed foot preferably
aligned at the left edge of the word. However, he claims that it is more important for
the head of the foot to have a High tone than for it to be at the left edge. Thus in de
Lacy’s analysis, he constructs feet across morpheme boundaries so that the stressed
syllable is at the left edge of a foot, as shown in (3.42), taken from de Lacy (2002b).

3.42. Proposed foot structure for ‘he is small’

/lalara *NON-HD/H | FTBIN ALL-FEET LEFT
a. ('laldyra | *!

b. ('lu)ldra *|

@ c. lu('lura) *

In (3.42), de Lacy claims that option (a) is rejected because the second syllable of
the foot, that is the non-head, is associated with a High tone. Option (b) is also ruled
out as there is a preference for binary feet where possible. However, the attested
parsed form, option (c), has a High tone on the syllable which is the head and a Low
tone on the syllable which is not the head, which according to de Lacy is the optimal
tonal association as shown in 3.41 above.

In order to account for data in which the stress falls on High tone enclitics, de
Lacy also claims that MIY prefers to have a degenerate mono-syllabic foot over a
disyllabic foot in which the head is not associated with a High tone as shown by the

data given in (0).
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3.43. Proposed foot structure for ‘his tobacco’.

/kunu"ra *Hp/M | FTBIN | ALL FEET LEFT
a. ('konu™ra | *!
& b. kunu"(rd) * X

In (0), option (a) is rejected because the head of the foot has a Mid tone, even
though there is a binary foot aligned at the left edge, while option (b) is accepted

because the head of the foot, even though it is a degenerate foot, has a High tone.

3.6. CONCLUDING REMARKS

A number of theoretical issues have been raised in this chapter which will be further
developed in relation to MXY Mixtec.

First we draw the reader’s attention to Mak’s observations that for some
varieties the syntactic relationship plays a role in tone perturbation, in that
perturbation only occurs under certain syntactic conditions. This observation implies
that K Pike’s claim that there are no compounds or units below the word level needs
to be re-examined to see if the syntactic relationships documented by Mak would be
better considered as phonological words, rather than phrases. In Chapter 10 we look
at ways of differentiating phrases and compounds in MXY.

Secondly, further analysis is needed to assess the status of Mid tones. We have
seen that in MIG some Mid Low words correspond to Low Low words in other
varieties. In Chapter 5 we present more data to show that for MIG it seems that
some tone patterns are aligned at the right edge. However, further investigation
would be needed to show whether it is indeed only the initial Mid tones that are
absent, and Mid tones that form the second element of a tone melody, such as Low
Mid, are in fact present in the underlying form. Research into other varieties has
shown that Mid tone is absent in the underlying form. For example, Daly and
Hyman (2007) present conclusive evidence to show that in MIL there are no Mid
tones in the underlying form. However, in Chapter 6 we show that this analysis
cannot be extended to all Mixtec varieties. In MXY we find a contrast between
underlying Mid tones and those which are inserted as default, in that the underlying

Mid tones participate in phonological processes which the default tones do not.
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Thirdly, given that Pankratz and EV Pike (1967) report stress in MIY in the
same tonal contexts in which stress is perceived in English, we wonder whether
acoustic data would corroborate the placement of stress that they report for MIY. In
Chapter 9 we show that there is no relationship between tone and stress in MXY. In
MXY High tones can be shown to be attracted to the right edge of a phonological

word, whereas stress occurs on the initial syllable of roots, that is, the left edge.
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CHAPTER 4
REANALYSIS OF MIXTEC TONE

In this chapter we continue the discussion begun in Chapter 3 of previously
published analyses of Mixtec varieties. We now look at various phenomena within
the framework of autosegmental phonology to answer three questions. One, should
CVYV words be considered to have one or two syllables, and how does the answer to
this question affect whether we consider the mora or the syllable to be the tone
bearing unit? Two, what evidence is there for floating tones in Mixtec, and what
phonological processes have given rise to floating tones? Three, is there evidence in

MIG for tone spread, and within what domains?

4.1. CVV WORDS - ONE SYLLABLE OR TWO?

Before looking at an alternative analysis to K Pike’s analysis of the tone system of
MIG, we first revisit the status of CVV words. Then with that analysis as our basis,
we go on to discuss whether the syllable or the mora should be considered as the
tone bearing unit in Mixtec. The discussion centres around one basic issue: whether
long vowels should be considered as one heavy syllable, or as two light ones. This
issue is not new to the discussion of Mixtec phonology. As we have shown above in
Chapter 2, K Pike (1948) considers CVV words as being disyllabic. However, as has
been shown, although there are no contours on single vowels in MIG, contours do
occur in other varieties.

In theoretical discussions, the concept of the mora has been used to differentiate
between light and heavy syllables. Heavy syllables are considered to be bimoraic
while light syllables have just one mora. Under this view a CVV syllable consists of
one vowel associated with two moras as shown in (4.1). This contrasts with the

figure in (4.2) which shows a light syllable.

4.1. Heavy syllable
O

/™
TR
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4.2. Light syllable
O

I
v

Following Hyman (2003) and Hayes (1995), we analyse CVV words as one
heavy syllable, rather than two light ones. For MIG, this implies that the contrast
between katu ‘clap’ and katuu ‘is lying down’ is not the number of syllables each
word has, but the number of moras.® This contrast is illustrated in (4.3) (tone is
omitted).

4.3. Contrast between light and heavy syllables

a) katu b) ka tu:
|| | |
G © G ©
| RN
B [ I
clap is lving down

Note that both words are disyllabic. However, kafu ‘clap’ consists of two light
syllables whereas katuu ‘is lying down’ consists of one light and one heavy syllable.

Under Pike’s (Pike 1948) analysis, a word must have at least two vowels, which
he interprets as two syllables, one per syllable. The observation can be put in other
terms; that is, in MIG there is a minimum word constraint: a word must be at least
bimoraic. We therefore conclude that mono-morphemic words in MIG have one of

three basic templates, as shown in (4.4) (again tones are omitted).

! To make it easier to show tone on the surface forms of words, we write CV: words as CVV, when
tone is indicated.
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4.4. Word templates in MIG

a) 1So b) su {i c) ju:
| | | | I
GG 6 G G
| | | | AN
Hou [ B

In (4.4a), we see that the word 7so ‘rabbit’ is disyllabic (the initial syllable
consisting of only a vowel, as we consider that the initial glottal reported by Pike is
not present in the underlying representation). In (4.4b) the word su#7 ‘child’ is also
disyllabic, both syllables being CV. However, we claim that the word ju. ‘stone’
shown in (4.4c) is mono-syllabic, comprising one heavy syllable. We claim that
words like ju“u ‘mouth’ are also mono-syllabic, the glottal stop being considered a
feature of the vowel, not a consonant.?

The analysis of CVV words as mono-syllabic provides a way to explain a
phenomenon described by Pike (1949) whereby CV: words are reduced to CV when
they occur as the first element of what we analyse as a compound. We claim that
this process is to avoid stress on adjacent syllables. This approach is based on
analysis by Longacre (1957) and Alexander (1980), as well as our own research that
in Mixtec the initial syllable of a disyllabic word is stressed. Now consider the data
from MIG in 4.5 in which &éé ‘go out’ is reduced to &é- in the surface form of ké-

kojo.
4.5. CVV reduced to CV

kee +  kojo ke-kojo
e 0jo €-kojo

go out pour out rush out

One way to account for the reduction of ké¢ ‘go out’ to k€ is to posit that heavy
syllables are stressed, thus in the data in (4.5) we have adjacent stressed syllables as
shown in (4.6).

2 Tranel (2012) refers to CVV words in MIG as a single long syllable with two moras, but to CV*V
words as disyllabic.
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4.6. *Prohibited adjacent stressed syllables

'ke: ‘ko.jo

11N

cCv. CV.CV
CL/ \c/§

Thus, by reducing ké¢ to k€ we have a light syllable, which does not receive stress

G

unless it is part of a trochaic foot. We claim that the foot structure for ké-k9jo is as
shown in (4.7). Note that the light syllable of &€ ‘go out’ is not parsed, and so does

not receive stress.

4.7. Foot structure for ke-kojo

c (c o)
| |
H .

|
ke l|<0 _]|0

In proposing that heavy syllables in MIG carry stress, we follow Kager (1999)
which discusses quantity sensitive stress systems. We claim that in MIG (and, as
shown in Chapter 10, in MXY), stress on adjacent syllables is not permitted, so CV:

is reduced to CV. The clash avoidance rule is given in (4.8).

4 8. Clash avoidance rule

'CV:+ 'CV.CV—> CV. 'CVCV

Note that in (4.8), the stress falls on the initial syllable of the second root. We claim
that the foot structure in MIG is built from right to left and does not span morpheme
boundaries. This approach accounts for the fact that in words of more than two
syllables, it is the penultimate syllable which is stressed, regardless of which tone is
associated with it (Alexander, 1980). In the surface form in (4.9), we give data from
MIB (Alexander 1980). Alexander shows that the stress of the compound word falls
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on the initial syllable of the second element which in this case is junu” ‘tree’, that is,

the penultimate syllable of the compound. (Tone is omitted from this example.)

4.9. Loss of the second vowel of CV’V word

Underlying morphemes Surface form
na’a +  jumu” na.'ju.nu”
hand tree branch

Stress is also reported on the initial syllable for the verb root, when this
occurs with prefixes as shown in (4.10), again with data from MIB (Alexander,
1980).

4.10. Stress on the initial syllable of the root

Underlying morphemes Surface form
na" +  kiku na".'kiku
REPET sew mend

The prosodic structure of compounds is presented in more detail in Chapter 10
with data from MXY.

We now turn to look at the implications for tone association of considering CV:
as a heavy syllable. For languages where it is argued that the mora is the tone
bearing unit (e.g., Kenstowicz 1994), heavy and light syllables are further
differentiated in that two tones are associated with heavy syllables, one per mora,
whereas in the case of a light syllable only one tone is associated. These associations
are given in (4.11) and (4.12).

4.11. Association of tones to moras for a heavy syllable

9
/\
T
T T

As MIG does not permit contours on light syllables, but only on heavy syllables,

this analysis seems to account well for the data, as shown in (4.12).
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4.12. No contours on light syllables

a) CV: b) *CV
\
[¢) O
[ ¥ L
| | I\
T T: T T

In (4.12a) we see the association of tones to moras for a heavy syllable. That is,
there are two tones, each associated with one mora, which comprise the heavy
syllable. In (4.12b), on the other hand, we show a light syllable, comprising one
mora. If we analyse CV: as mono-syllabic, but bimoraic, then for MIG only one tone
is permitted per mora.

Treating CV: words as mono-syllabic provides a way to account for the
seemingly arbitrary surface phenomenon whereby some Mid Low words have the
surface tones Mid High after a word with a floating High tone and others are High
Low. As was shown in Chapter 3 (Section 3.1.1), Pike lists three groups of Mid Low
words which become High Low following a class (b) morpheme (repeated here as

(4.13) for convenience).

4.13. Mid Low words which are realised as High Low

1) CVV words with identical vowels, whether oral or nasal
2) Words which are CV*V with identical vowels, whether oral or nasal
3) Words which are CV'CV

On the other hand, words with the following segmental shape become Mid High

after a class (b) morpheme (again repeated for convenience, in (4.14)).
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4.14. Mid Low words which are realised as Mid High

1. Words which are (C)VCV?
2. Words which are CVV, either with oral or nasal vowels, and in which the

vowels are not identical.

Following our analysis of glottal stop as a feature of the vowel, we can reduce
the types of words which have the surface form High Low following a morpheme

with a floating High tone to two environments, as shown in (4.15).

4.15. Structure of Mid Low words which are realised as High Low

1) CV'CV words

2) CV: words with identical vowels whether they be oral or nasal

By comparing (4.14) and (4.15) we can now see the contrast between the two
environments. There are two important differences: one, the presence word
medially of a glottalised vowel followed by a consonant; two, whether the vowels in
CVV words are identical or not.

Tranel (2012) notes that there are no CVV words with identical vowels which
have a Mid High tone pattern. Tranel posits that there is a prohibition of one vowel
position being linked to two moras and to the tone pattern Mid High. This prohibited
pattern is given in (4.16).

4.16. Prohibited Mid High association pattern

*V
R
L
M H

Tranel considered CV*V words to be disyllabic (Tranel 2012). We posit that these
words are mono-syllabic but bimoraic, as shown in (4.17).

3 Pike considered glottal stop to be a consonant. He included the initial glottal stop in his
transcription of words which we consider to be VCV.
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4.17. Structure of CVV

N

TR

V?

Thus we claim that when Mid Low words have one specified vowel position which
is linked to two moras, then the surface form is High Low following a morpheme
with a floating High tone.

However, when the vowels are not identical, then we claim that these words are

disyllabic, as shown in (4.18) with the word jau ‘hole’.

4.18. Disyllabic structure of words with unlike vowels

9] G

=

|
|

P g——
<

—_— r-}

hole

We claim that CVCV words have the same underlying structure as illustrated in
(4.19) for the word st ‘priest’.

4.19. Disyllabic structure of CVCV words
o o)

i u

o
r-r_(‘]
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Thus we claim that most Mid Low disyllabic words are realised as Mid High
following a morpheme with a floating High tone. The exceptions to this claim are
words whose medial vowel is glottalised. These words have the surface tone High
Low. Pike (1948) only mentions words which are CV’CV with identical vowels,
although this rule also applies to words such as ki‘ni” ‘tie’, which has the
imperfective form Ai'ni® that is, the floating High tone which marks the
imperfective associates with the intial syllable, not with the second, as we might
expect for a disyllabic word. Pike’s (1948) description of the surface tone on Mid
Low words following a floating High tone does not include CV*V words which have
unlike vowels. Tranel (2012) gives an example from Pike (1945) in which a word of
this type is realised as High Low. We consider that these words are also disyllabic;
that is, they have a similar underlying structure to words which are CV’CV. This

structure is given in (4.20) for the word #2u ‘break’.

4.20. Syllable structure for words with a glottal stop

c c

[t u
Cc v V
t a’ u

The analysis in (4.20) is in keeping with the fact that many CVV words in MIG
which have unlike vowels are of the form CVCYV in other varieties. Recall that in
Chapter 2 we documented examples of where 57 syllables became /u/. The cognate
word for ‘break’ in MXY is a7 ‘break’.

Goldsmith (1990) accounts for the difference in the tonal association patterns of
words which are CV’CV and CVCV by positing that the glottal stop occupies a
position on the tonal tier in MIG. This analysis certainly provides a way of
accounting for the facts as presented by K Pike (1948). However, glottal stop does
not participate in tone association phenomena in all varieties of Mixtec. For
example, in MXY, the tonal association patterns for CV'CV and CVCV are the
same; that is the word medial glottal stop does not form a barrier which prevents

floating High tones associating with the second mora of the word.
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4.2. FLOATING TONES

Having determined that the mora is the tone bearing unit, we first look at the
evidence for floating tones, and then look at the phonological processes which have

given rise to them.

4.2.1. Evidence for floating tones
As was detailed in Chapter 3, analyses such as those of K Pike and Mak divide

morphemes into classes according to the effect they have on the following word.
This analysis is followed by others such as Alexander. For example, for MIB,
Alexander (1980) makes a three-way division as to whether the effect on the
perturbed word is higher or lower than the tones of the surface form in isolation. In
(4.21) through (4.25) we give examples of each of these three classes.

In (4.21) and (4.22), we see that the output tones are the same as the input ones;
that is, the tones of the second element of the phrase do not change in the data given
in the right-hand side of the diagram, so 4#n#” remains Mid Low throughout in (4.21)
and p#j#"remains High High in (4.22).

4.21. Words which effect no change on the following morpheme in MIB

hika + kimi" —> hika kmi"
is walking pig
The pig is walking.

4.22. Words which effect no change on the following morpheme in MIB

7  + nijf" > &7 niji"
one rat

a rat

We now turn to words which cause the initial syllable of the following word to
be High. In (4.23), the word jii’i ‘to be afraid’ is classed as a class (b) morpheme;
that is, it causes the tone of the initial syllable of following morphemes to be raised

to High. Note that in the output form the tones on k#n#” ‘pig’ are now High Low, not

Mid Low as they were in the input form.
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4.23. Initial syllable of the following word raised in MIB

jata + kmi® — ji'u kini"
is afraid pig
The pig is afraid.

Before looking at the third class of morphemes, those which cause the tones of
the initial syllable of the following morpheme to be lowered, the reader is reminded
of the fact that MIB tone has four phonetic levels; that is, there is a level which is
phonetically between Mid and Low. In (4.24), we see that in the output the tone of
the initial syllable of k#ni” ‘pig’ is now Lowered-Mid; that is, the tone that is
phonetically between Mid and Low (Lowered-Mid is indicated by a dieresis.)*

4.24. Lowering of the initial syllable of the following word
hini® + kini" > hini® kini®

knows pig
The pig knows.

In (4.25), we give another example in which the output contains a Lowered-Mid
tone. In this case the word n#4#” ‘rat’ has changed from High High to Lowered-Mid
High.

4.25. Lowering of the initial syllable of the following word

i'ga + nfif" —> 1'gd niji"
another rat
another rat

Alexander (1980) and others assign morphemes to classes based on what

happens to morphemes which follow them. This classification is based on careful

* An acoustic analysis of the FO of the four tone levels in MIB would show if the differences between
Lowered-Mid and Mid or Low are significant.
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descriptive work and yields a way for accounting for the surface alternations.
However, autosegmental phonology provides a much more satisfying way to
account for the alternations by claiming that perturbation is often the result of the
association of a floating tone.

As was shown in Chapter 3, Goldsmith (1990) was the first to suggest that the
differences in MIG class (a) and class (b) morphemes can be accounted for by
positing that class (b) morphemes have a floating High tone. However neither he nor
Tranel (1995b) compare Mixtec data which would enable them to posit a historical

source for these floating tones.

4.2.2. Processes which result in floating tones

In this section we present data to show three phonological processes which result in
floating tones. First we present evidence to show that in some varieties of Mixtec
there has been right-ward tone shift of the underlying tones; that is the first tone of a
tone melody, instead of associating with the initial mora of a bimoraic word,
associates with the second mora. Secondly we show how in some varieties floating
High tones delink Low tones, resulting in a floating Low tone. Thirdly we show how
the loss of segments has resulted in floating tones. In Chapter 5 we present
additional data to substantiate the claim that there has been tone shift in some
Mixtec varieties.

We now look at data which exemplifies tone shift which results in a floating
tone. Useful insight is gained from Clements and Ford (1979), whose paper on
Kikuyu shows that floating tones are the result of right-ward tone shift. In some
cases these floating tones form word-final contours, and in others they cause
downstep. We claim that a similar process has taken place in some Mixtec varieties.

In (4.26) we compare MIG class (b) morphemes (that is, those morphemes
which perturb the following word to a higher tone), with the same lexical items in
XTM. Note that in XTM these items have the tone pattern Mid High. Data from
XTM are from Hollenbach (2001) and Hollenbach (2005).
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4.26. Comparison of MIG and XTM tones

MIG XTM
na‘a na‘a ‘hand’

kit  kiti ‘animal’
Here we see that in XTM, the High tone of the Mid High tone pattern associates at
the right edge of the word. However, when XTM Mid High words occur other than

phrase finally, the High tone sponsored by these items associates with the following

morpheme, as shown in (4.27).

4.27. Association of final High tone in XTM

na‘a kit de na‘a kitt Oe

|| =V/I/

MH MH MH MH L

hand animal 3M

his animal’s paw

On the left-hand side of the figure in (4.27) we have the input segments and tones
for the phrase ‘his animal’s front paw (lit. hand)’. Note that in this diagram it is
assumed that all the underlying tones are linked in the underlying form. As was
shown in (4.26), in isolation, both 727 ‘hand’ and 4it/ ‘animal’ are Mid High, but in
(4.27) a Mid tone is associated with both syllables of ‘hand’, and the surface tones
of ‘animal’ are High Mid. Hollenbach (2001) accounts for this surface pattern by
claiming that the High tone sponsored by 127 ‘hand’ is now associated with the first
syllable of 4t/ ‘animal’ and the High tone of ‘animal’ is now associated with the
enclitic, replacing the Low tone.

The data in (4.27) also instantiate another process which results in a floating
tone. Hollenbach (2001) claims that the Low tone which is sponsored by the enclitic
Je is not deleted, but is left unassociated, as indicated in the diagram. She provides
evidence of this delinking process, for example, as shown in the data in (4.28). Note
that the Low tone of 7so ‘rabbit’ is delinked and associates with the following

morpheme & "7A7" ‘white’.
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4.28. Low tone disassociated by a floating High tone

Juu  iso  kvihi Julu  iso kvihi®
|V~
MH ML H M H L H

mouth rabbit white

the white rabbit’s mouth

In these data we see that the High tone of fu“u ‘mouth’ associates at the right edge of
iso ‘rabbit’. The Low tone sponsored by iso ‘rabbit’ is delinked and associates with
the initial syllable of k"7Ai" ‘white’. We assume that the Mid tone of ‘mouth’
provides the tone for the first syllable of ‘rabbit’ and that the initial Mid tone of the
tone melody of iso ‘rabbit’ is deleted. If the Mid tone sponsored by 7so ‘rabbit’ were
not deleted, then the association line from the floating High tone of fuw ‘mouth’
would cross the association line which links the Mid tone to the initial syllable of iso
‘rabbit’.

So far we have seen two processes which result in floating tones: the right-ward
shift of tones, and the disassociation of a Low tone when it is displaced by the
association of a High tone.

We now look at a third process which results in floating tones, that is the loss of
segments. The imperfective prefix provides an example of the process whereby CV
segments are lost, but the tones remain as floating tones. In most varieties the
difference between the irrealis and the imperfective forms of verbs is the presence of
a High tone in the imperfective. Hollenbach (2001) posits that this floating High
tone is all that remains of a verbal morpheme which up to colonial times had CV
segments. It appears in a 16th century dictionary as yo, shown in (4.29) in data from

de Alvarado (1593) (in this case we retain de Alvarado’s transcription).

4.29. Evidence for the imperfective prefix

yo- sasi ndi

I am eating
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The association of the floating High tone of the imperfective prefix is often the
only difference between the irrealis and the imperfective form. In (4.30) we give
examples from MIG. On the left-hand side of the figure we give the underlying
tones, assuming that the tones are linked underlyingly and that the initial Mid tone
of the irrealis is present in the underlying form. The High tone of the prefix

associates with the initial syllable, as shown in the right-hand side of the figure.

4.30. Association of the High tone which marks imperfective

ka’an nan ka’anr  nan

i1/

H ML H

L H

IPFV say  1HON

[ am saying.

It is not only verbal prefixes which have lost segmental material. In some
varieties there are enclitics which are indicated by tone. One example is MIX (Ibach
& EV Pike, 1978), where the first person enclitic is a Low tone. In (4.31) we see that
the Low tone of the enclitic associates with the final tone of the noun /e7u ‘lamb’,
and so the Mid tone associated with this morpheme does not spread to both
syllables.

4.31. Association of the 1st person enclitic in MIX

le’lu le’lu
/) —
M L ML
lamb 1
my lamb

In summary, floating tones in Mixtec can be shown to come from three sources:
* The result of tone shift to the right, by which the FIRST tone of a tone
melody is associated at the RIGHT edge of the sponsoring morpheme,

and then the second tone becomes a floating tone to the right.
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* In some varieties, when a floating High tone associates with a TBU
which has a Low tone associated with it, the floating High tone delinks
the Low tone. As a result, the Low tone becomes a floating Low tone.

* The loss of the vowel of a prefix or enclitic or, in some cases, the loss

of the entire segmental material of the prefix or enclitic.

4.2.3. Contours

We now turn to look at data in which two tones are associated with one TBU,
resulting in a contour tone on one mora. Contours on single moras are not permitted
in all varieties, but in varieties where they are permitted, the first element of the
contour can often be attributed to the association of a floating tone, or to the
right-ward shift of the underlying tones, which results in a word final contour. First
we look at contours which are the result of the association of a floating tone;
secondly we look at contours which are the result of right-ward shift.

To illustrate contours formed by the association of floating tones we first look at
data from MIE. In this variety, verb roots which have an initial Low tone in the
irrealis have a High-Low glide on the initial syllable in the imperfective. The data in
(4.32) is taken from Alexander (1988).

4.32. Comparison of verbal forms Low tone initial roots in MIE

Irrealis Imperfective
LH H-L H
LM H-L M

Contours can also occur word finally. For example, in MIX the first person
enclitic is a Low tone, without any segmental material. This floating Low tone
associates with a word which has a High tone associated at the right edge, as shown
in (4.33). Note that the Low tone sponsored by the enclitic forms a High-Low

contour with the High tone associated at the right edge of the word nuug” ‘face’.
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4.33. Contour formed by the association of the tone of the first person enclitic

nuu® 3 nuu”

LH L LHL
face 1
my face

These data instantiate a phenomenon found in some Mixtec varieties; that is,
that two tones may associate with one mora. Under the analysis that CV: words are
one heavy syllable, but bimoraic, then nuii” ‘face’ is one heavy syllable comprising
two moras. The data in (4.33) shows that in MIX, two tones are permitted to

associate with one mora.

4.3. FLOATING HIGH TONES IN MIG

Having looked at some general features of floating tones in Mixtec varieties, we
now look at data from MIG in order to propose an alternative analysis based on
autosegmental theory. First we look at data from MIG data which show that all class
(b) morphemes have a floating High tone, including those which have a final High
tone. We also present evidence to show that in MIG, final High tones do not spread
across word boundaries, although there is evidence that the final tone of a word will
spread to the following enclitic.

One of the problems that is faced when attempting to re-analyse MIG data is
that in most of the published material there is no indication of whether a morpheme
belongs to class (a) or class (b). K Pike published two texts in which he indicated
whether morphemes belonged to class (a) or class (b): (Pike, 1944; Pike, 1948).
Pike’s other published texts had aims other than documenting the tone perturbation
(e.g., Pike (1945a) documents tone puns in MIG). In work done by others on MIG,
such as the collection of MIG texts by Dyk (1959) and in the MIG Dictionary (Dyk
and Stoudt, 1973), there is no indication as to whether a morpheme belongs to class
(a) or class (b). Dyk (1959) gives the surface tones in the texts and supplies a word
list for the morphemes found in the texts. Therefore in many cases the class of a
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morpheme can only be determined by laborious comparison of the surface forms
with the isolation forms.

However, for this study, we make use of an unpublished lexical database by
Evelyn G Pike, (EG Pike ms). This database includes the lexicon of Dyk and Stoudt
(1973) but each entry has the additional information as to whether the morpheme
belongs to class (a) or class (b) based on EG Pike’s own research. The analysis
found in this chapter would have been almost impossible to reach without these
additional data.

We now give further examples of the surface tonal phenomena which result
from the association of a floating High tone. Morphemes which have the surface
form Mid Mid are realised as High Mid when they follow a morpheme which has a
floating High tone, as shown in (4.34). Note that in these data there is no High tone
in the surface forms — in either ngu” ‘face’ or nayfi ‘beans’. The claim that niig”
‘face’ has a floating High tone accounts for the presence of a High tone on the initial
syllable of nifi ‘beans’ when it occurs as part of the phrase niau” niffi ‘in the bean
(patch)’.

4.34. Association of a floating High of a Mid tone morpheme

nuu® nutfi nuu® nutfi
V

ML H MH ML H M

face bean

in the bean (patch)

The underlying forms given in (4.34) are based in part on tones that are found on
these items in isolation. EG Pike (ms) lists both these words as belonging to class
(b), which we interpret as having a floating High tone, so the floating High tones are
included in the underlying form in (4.34). These forms assume the presence of Mid
tones in the underlying form. However, the research needed to verify the status of
these Mid tones is outwith this thesis. In Chapter 6 we show that in MXY the Mid
tones which occur on the initial moras of words are not present in the underlying

form.
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We now turn to look at words which are Low High in isolation. When words of
this pattern follow a word which sponsors a floating High tone, the floating High

tone deletes the Low tone. An example of this process is given in (4.35).

4.35. Association of a floating High with a Low High word

ﬁniﬂ !ﬁ? in ﬁ nin g’i? in
‘ A
L H MLH LH
head skunk
the skunk’s head

Again we give as the underlying tones those found on the items in isolation,
reporting any floating tones. Note that in the surface form, the floating High tone of
Jini™) ‘head’ deletes the Low tone associated with the initial syllable of #i7%”
‘skunk’, even though there already is a High tone associated with this word.

The association of the High tone prefix which marks the imperfective results in
the same surface tone alternations on verb roots as those which occur when a
floating High tone associates with a noun. For example, the irrealis of the verb ‘sell’
is fiko, with the tonal pattern Low High. The imperfective has a High High tone
pattern. The figure in (4.37) shows how the floating High tone prefix deletes the

Low tone of the verb root, giving the resultant tone pattern High High.
4.36.

4.37. Imperfective of fiko ‘sell’
Jiko fiko

A
H L

H L H H

IPFV  sell

The morphemes which sponsor a floating High tone presented so far have either
Low or Mid associated with the final syllable. Positing a floating High tone in these
cases accounts for the presence of a High tone in the surface form of the following
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word. Note that the presence of this underlying floating High tone is not apparent in
the surface form of its sponsoring morpheme when pronounced in isolation.

We now look at words which have a final High tone. In (4.38), we have a
phrase in which there is a sequence of three surface High tones. Recall that the

second line of glossed data contains the citation forms.

4.38. Final High followed by an initial High

7' sutu hii® ffaa
" sutb hii"(") tfaa
one priest with  man

(the story of) a priest and (some) men

From these data we could assume that the High tone of 477" ‘with’ is also linked to
the initial syllable of #22 ‘man’. However, Pike’s analysis of MIG tone suggests that
the solution is not as straightforward as it might appear. Pike states that not all
words which end in a High tone perturb the following word to higher.

Our own analysis of MIG data leads us to posit that Pike’s class (b) morphemes
which have a final High tone also have a floating High tone. Evidence for this claim
is found in two sets of data. First we compare the tone patterns on adjectives which
are derived from nouns and the root noun. Then we compare the tones of the irrealis
with the imperfective.

In (4.39), we see that if the noun belongs to class (a) then the derived adjective
does too; that is, neither the noun nor the adjective has a floating High tone.
Likewise, if the noun belongs to class (b) (that is, has a floating High tone), then the
derived adjective also has a floating High tone.®

® 1 have only found two exceptions to this generalization: ##2 ‘man’ and #7A") ‘masculine’ for
which the adjectival form sponsors a floating High although the nominal form does not. The other
exception is ngfa” ‘soap’ and ndf4a” () ‘soapy’. Again the nominal form does not have a floating
High tone but the adjectival form does.
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4.39. Nouns and their related adjectival form

Noun Class Adjective Class

a) Biko a Biko a
‘cloud’ ‘cloudy’

b) kaa a kaa a
‘metal’ ‘metallic’

c) ffa’ga" b tfa’pa" b
‘lung’ ‘spongy’

d) jo" b fju" b
‘thorn’ ‘thorny’

e) jiti" b jiti® b
‘sand’ ‘sandy’

In (4.39a) and (4.39b) there are examples of nouns which in MIG do not have
floating tones. The corresponding adjectives do not have floating tones either, and so
they do not cause perturbation to higher of the following word. We also see that
each of the adjectives has a High tone on both syllables. However, the presence of a
final High tone does not imply that the following word is perturbed. We posit that
floating tones are part of the specification for each item in the lexicon. This feature
is not deleted by the association of the High tone that marks the adjectival form,
even though in most cases the other tones associated with the noun are deleted.

When we compare the irrealis and the imperfective forms of verbs, we see that
if the irrealis has a floating High tone then the imperfective does, too. Conversely, if
the irrealis does not have a floating High tone, the imperfective likewise does not
perturb the following word even if it has a High tone word final. Examples are given
in (4.40).
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4.40. Irrealis and imperfective verb forms

Irrealis class Imperfective class

a) ka'ni" a ha*ni a ‘break’
b) kaju a kaja a ‘burn’

c) kiku a kiki a ‘sew’

d) kai® b h4’ni" b kill’

e) o' b {670 b ‘cook’

f) k"iké b hiké b ‘revolve’
g) nata b naté b ‘break’

Again we posit that the floating High tones are part of the specification for verb
roots in the lexicon. As we saw for nouns, these floating High tones are retained,
even when other High tones associate with the roots. We also posit that the
segmental changes that mark the imperfective are independent of the tonal tier. It
should also be noted that in the case of verbs which have a Mid Low pattern in
isolation and (C)VCV or CVV with unlike vowels, the floating High tone aligns at
the right edge of the verb root.

Another source of floating High tones in MIG is the causative marker s-. In
some varieties of Mixtec this prefix is s4-. It is very likely that this prefix is derived

from s4% ‘do’. In (4.41), we see that the floating High tone sponsored by the

== ¢

causative prefix associates with the initial TBU of kéé ‘eat’. The floating High tone

sponsored by the verb root associates with the enclitic & 3MHON.

4.41. Floating High tone sponsored by the causative prefix

S kee de 1 SO s kee de 180
H M H M M L HMHM ML

CAUS eat 3MHON rabbit
He will feed the rabbit.
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In (4.41), the High tone sponsored by the causative prefix, like other floating High
tones, associates at the right edge of morphemes which are Mid Low in isolation and
have the CV template (C)VCV or words which are CVV where the vowels are not
identical. The verb &## ‘boil’ is Mid Low in the irrealis. However, when it co-occurs
with the causative prefix s(*')- it is realised as sk##in the irrealis form. Note that it is

this form that co-occurs with the perfective prefix ni™-.

4.42. Right alignment of the floating High tone
t€  ni"- skiti -0¢ nutfa
te¢  ni® s(")- kit 0€ natfa
and PFV caus boil 3MHON water
He boiled the water.

In this section we have seen data in which it can be demonstrated that floating
High tones may be the result of the loss of segments. In some cases both the
consonant and vowel are lost (for example in the case of the imperfective prefix),
and in others only the vowel (for example in the case of the causative prefix). So we
can say that K Pike’s “ghost” morpheme is a floating High tone. We have also
presented data to show that some morphemes have a floating High tone, although
there does not seem to have been any loss of segments. These facts show how the
comparative study of Mixtec varieties can provide useful data which elucidate

phenomena which otherwise would appear to be arbitrary.

4.4. DOMAINS IN WHICH TONES SPREAD IN MIG

In this section we examine evidence which shows in which domains tones may
spread. First we look at the tones of the enclitics, showing that the final tone of a
morpheme in certain tonal contexts spreads to the enclitic. Secondly, we
demonstrate that tones associated with verbal prefixes do not spread to the verb root
or stem. This restriction does not apply to verbal prefixes which only are specified
for tone without any segmental material. Finally we show that in a very limited
number of cases, one tone may associate with both TBUs which belong to a
disyllabic morpheme.
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4.4 1. MIG enclitics

We first turn to look at the surface tonal phenomena exhibited by the enclitics of
MIG. We see that by positing that the final tone of the host morpheme is also linked
to the enclitic, we can account for what otherwise looks like very arbitrary tone
sandhi.

K Pike (1948) describes in great detail the tonal phenomena exhibited by MIG
enclitics. He claims that these enclitics are reduced forms of related disyllabic
morphemes. In some cases these morphemes are free pronouns, such as nda”
1HON; in other cases they are disyllabic nouns such as suf7 ‘child’. He divides the
enclitics into three groups based on the surface tone which he posits for each
enclitic. In (4.43) we give the disyllabic morpheme including the surface tones
which Pike posits, with the additional information as to whether these morphemes

have a floating High tone or not.

4.43. Pike's analysis of tones of enclitics

Disyllabic morpheme Corresponding enclitic

Group 1

a) naa" ‘I’ HON -na" 1HON

b) nii® ‘you’ HON -ni" 2HON
Group 2

c) tfaa ‘man’ -0¢ 3MHON

d) sutfi () <child’ -1 3G

e) jaa" (") ‘woman’ -ja"(") 3FHON
Group 3

) joo ()Y ‘we’ -jo(*h 1INCL

g) 66 ()  ‘youw’ -ro(") 2

h) rau ‘T -11 1

i) kiti (") ‘animal’ -ti(") 3AN

j) 1 ‘sacred person’ -ja(™h) 3DEI

First we make some general observations about the correspondence between the

tones of the disyllabic morphemes and the enclitics. Under Pike’s analysis, for six of
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the ten enclitics, the tone of the enclitic corresponds to the tone of the final syllable
of the disyllabic morpheme. For example, in (4.43c) the disyllabic morpheme #aa
‘man’ has a final Mid tone, and the corresponding enclitic has a Mid tone. There is
also a high level of correspondence between the presence of a floating High tone on
the disyllabic morpheme and the enclitic; only one enclitic out of the five with
floating High tones does not have a corresponding floating High tone in the
disyllabic morpheme. For example in (4.43i) both the disyllabic morpheme and the
enclitic have a floating High tone, even though the surface tones do not correspond.

We now look at each group in turn. The enclitics in Group 1 have a High tone:
these are the enclitics -n4” 1HON and -n/” 2HON. These enclitics always have a High
tone regardless of the final tone of the previous morpheme. In the data in (4.44), we
see that the floating High of the negative prefix fa™ associates with the initial
syllable of ki7" ‘go’, replacing the Mid tone. The tone on -n4” 1HON is the High tone
which it sponsors.

4.44. High tone enclitic

te  pa° ki'i® -na"
te  par(™)- kii* -na"
and not g0 1HON
I won’t go.

Evidence for the claim that neither of the Group 1 enclitics has a floating High
tone is shown in (4.45). We see that the initial syllable of niy7 ‘eyes’ is realised as
Mid after -n/” 2HON. If this enclitic had a floating High tone, we would have
expected it to associate with the initial syllable of nig7 ‘eyes’. These data also show
that in MIG final tones of one word do not always spread to the initial syllable of the

next.

4.45. No floating tone sponsored by the enclitic

fii  -nf®  nati -ni"
fii -nf®  nafi) -ni
open 2HON eyes 2HON
Open your eyes...
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Group 2 enclitics have surface Mid tones. Two of them, namely -dé 3MHON and
-7 3G do not have a floating High tone®; the other pronoun in this group -j2” 3FHON
does have a floating High tone. The interesting feature of these three enclitics is that
floating High tones sponsored by the previous morpheme associate with them, if and
only if the final tone of the sponsoring morpheme is other than High. In (4.46), we
see the floating High tone of B44” (") ‘EMPH’ does not associate with -J¢&, whereas
the floating High tone of niafi(*') ‘beans’ does. We claim that the floating High of
paa” () EMPH is prevented from spreading to -d€ as there is a High tone associated

with the final mora of B4a” (™).

4.46. Association of floating High tones

te  paa” -08 td  h4’a" -oe niu®  nafi -0é
te  paa"(") -oe td  h4’a" -oe nat"(") natfi") -0
and emph 3MHON not go 3MHON face beans  3MHON

And he himself did not go to the bean patch

However, it should be noted that there is not a general avoidance of two
adjacent High tones in MIG. As we see in (4.47), there are five adjacent tone bearing
units with High tones. The floating tone of f44”EMPH associates with the enclitic -#
3AN, unlike -0¢ 3MHON, for which such an association pattern is prohibited. The
enclitic -## 3AN is assigned by Pike to Group 3.

4.47. Series of High tones

te atfi paa" -ti
t¢  H- atfi paa”(") -ti(*)
and IPFV say emph  3AN
And it said

We now turn to look at the enclitics which Pike assigns to Group 3. Pike divides
Group 3 enclitics into two sub-classes on the basis of the surface tonal phenomena.
One sub-class comprises —7 1% person, which does not have a floating High tone,
and -# 3AN and -ja 3DEI, which do. In the case of these three enclitics there is no

% In MIG this enclitic is used for children, as well as objects.
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avoidance of two adjacent High tones, so that these enclitics are realised as High
following morphemes which have a final High tone and also a floating High tone.

Pike also assigns two other enclitics to Group 3: -rd("') 2™ person and -jo(*™)
1INCL. As we shall see, the tonal phenomena associated with these two enclitics are
different from the others in this group. Pike posits that these two enclitics have a
Low tone associated with them. In (4.48), we give the surface tones found on the
enclitics -ro(*™) 2™ person and -jo(*") 1INCL following morphemes with different tonal
specifications. We group the data according to the surface tone found on the
enclitics -ro () 2™ person and -jo(*') 1INCL.

4.48. Surface tones of the enclitics —ro and —jo

Tones of the morpheme to the left Tone on the enclitic

a) HL L
b) ML L
C) HH L
d) LH L
e) M L (floating High) L
) H M (floating High) M
2) M M (floating High) M
h) HM H
i) MM H
j) LM H
k) L H (floating High) H
1) H H (floating High) H

First we see that the surface tones of these enclitics are Low following a morpheme
which has a Low tone associated at the right edge or a High tone associated at the
right edge. From (4.48f) to (4.481) we posit that floating High tones do not associate
with these enclitics. However, if we assume that these enclitics have a Low tone
associated with them, then it is difficult to account for the presence of Mid tones in
(4.48f) and (4.48g) and the presence of High tones in (4.48h) to (4.481).

On the other hand, if we posit that the underlying tone of these enclitics is High,

with a floating High, instead of Low with a floating High, then we can account for
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most of the surface phenomena much more simply. As the free pronouns r60 ‘you’
and joo ‘we’ have High tones and most enclitics have the same tones as the
disyllabic form from which they are derived, this analysis is in keeping with the rest
of the data shown in (4.43). In (4.49), we repeat the table from (4.48), but now add
the process which we consider gives rise to the resultant surface forms, assuming
that the underlying tone is High not Low. These processes are explained following
the table.

4.49. Surface tones of the enclitics —ro and —jo

Tones of the Tone on the  Process
morpheme to the left enclitic
a) HL L Avoidance of Low High
b) ML L sequence; final Low tone spreads

to the enclitic.

c) HH L Dissimilation to avoid two

d LH L adjacent High tones.

e) M L (floating High) L Spread final tone; floating High
delinks underlying tone.

f) H M (floating High) M Spread final tone; floating High

g) M M (floating High) M delinks underlying tone.

h) HM H Underlying tone.

iy MM H

j) LM H

k) L H (floating High) H Spread final tone, floating High

1) H H (floating High) H delinks underlying tone.

We now look at each of these processes in turn as they apply to the enclitics -ro(*')
2™ person, and -ja("") 1INCL, which we now write according to the new analysis, that
is, with a High tone.

First we look at the data in (4.49a) and (4.49b). We posit that there is a
prohibition of the sequence Low High, where the Low tone is the final tone of one
morpheme and the High tone is that of the enclitic. In (4.50), we see that the tone of

the clitic is delinked and the final tone of the host morpheme spreads to the enclitic.
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4.50. Avoidance of Low High sequence

TR TR Bopou
] A4
H L HH H L HH

Note that although in (4.50) the initial syllable of the disyllabic morpheme has a
High tone, the same process occurs when the initial tone is also a Mid or a Low
tone. The trigger is the final Low, followed by the High associated with the enclitic.”
In (4.51), we see this process at work. The surface tone of -jo(*') 1INCL is Low
following Aini” ‘know’. The floating High tone of -j&(*') associates with the
complementiser Aa(™).

4.51. Surface Low tone on -d'(*') 1INCL

ina" t& ni"- hini" -jo ha ta-ka- jaa" ini" 1s6

] J
Bina™ te™ ni"- hini" -jo"(") ha“(") twMka" ja"a™ fini"“(") iMso"
now and PFV know 1INCL COMP no more crazy head rabbit

And now we know that the rabbit isn’t stupid.

We now turn to look at the surface tones of -ro(*") and -jo(*') following a
morpheme which has a floating High tone. From the data in (4.49), we see that
floating High tones do not associate with these two enclitics. Not only do floating
High tones not associate with the enclitics, but floating High tones also delink the
High tone associated with the enclitic, and the final tone of the host morpheme
spreads to the enclitic. The floating High tone sponsored by the enclitic is still
present and associates with morphemes to the right. This process is illustrated in
(4.52).

" In the analysis of MXY enclitics presented in Chapters 6 and 7 we present instances of tone
alternations which can be attributed to the avoidance of either the sequence High Low Mid or High
Low High.
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4.52. Effect of a floating High tone on the tones of -r&(") or -j(*)

popoow wopoop
N | —\A
M HHH M HHH

In (4.52), we see that the High tone associated with the enclitic is delinked and the
Mid tone associated with the host morpheme associates with it. We claim that this
process is only triggered when the morpheme to the left of the enclitic sponsors a
floating High tone.

We claim that the processes described for the data in (4.52) also occur when a
disyllabic morpheme which has a final High tone and a floating High tone is
followed by either -rd(") or -j(*"). In (4.53), we see a Low High word with a floating
High tone followed by -rd(*) or -j&"). Note that in the underlying representation
there are four adjacent High tones.

4.53. Final High morpheme followed by -r&*') or -j&(*)

TR TR TR
=] A
L HHHH L HHHH

In order to avoid the criticism that this process may seem rather ad hoc, we
would motivate it by pointing out that if we were to follow Pike’s analysis that these
enclitics had a Low tone, we would have to posit a different ad hoc rule in order to
account for the presence of the Mid tone as the surface tone for -ra") or -jA") in
4.49. The advantage of the proposed analysis over Pike’s is that these two enclitics
now form a separate class, distinguished from other enclitics which have a floating
High tone by the fact that they, unlike the others, have a High tone.

We now turn to look at the process by which the enclitic has a surface Low tone
after disyllabic morphemes with a final High tone and no floating High tone. This
scenario is presented in (4.54).
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4.54. Dissimilation of High tones

MT
H

Lopoou
— | | |
L H

=

L H LH

The schema in (4.54) raises two issues which could call in question the analysis just
presented. One is the issue of why the final High tone of the disyllabic morpheme
does not delink the High tone so that the final High tone would spread as it did in
(4.53). We posit that it is only floating High tones that delink tones in MIG.

The other issue which needs to be addressed is why dissimilation does not occur
in the cases where the disyllabic morpheme ends in a High tone followed by a
floating High tone. In this case we posit that on the tone tier, there is an intervening
floating High tone between the High tones associated with the final syllable of the
disyllabic morpheme and the High tone associated with the enclitic, as shown in
(4.53). In (4.54), on the other hand, the absence of a floating High tone means that
the final High of the disyllabic morpheme and the High associated with the enclitic
are indeed adjacent; that is, there are two associated High tones, which seem to be
the trigger.

We now turn to the cases in which the enclitic occurs with its underlying tone.
The schema in (4.55) is representative of the data in (4.49d), (4.49f) and (4.49h). As
there is no floating High tone and the disyllabic morpheme ends in a Mid tone, then

there are no triggers which would cause alternation of the tones of the enclitic.
4.55. Presence of underlying High tone of the enclitic

o

= —F

o H
=] |
M HH L M HH

This is further illustrated in the data in (4.56) in which we see the enclitic -jo(*")

pd

with its underlying High following 542 ‘do’. As this verb does not have a floating

High tone, there is no trigger to cause any alternation to the enclitic. Note that in
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these data the floating High tone sponsored by -j&™) 1INCL associates with the initial

2

syllable of the numeral #™ ‘one’.

4.56. Underlying tones of —id(*)

séa  -jo i Piko lali
sa?aM  -jof(") #™ BikoM" lu"i®
make 1INCL one celebration small

We’ll organise a small celebration.

There is one more feature of enclitics with a floating High tone that needs to be
examined in the light of autosegmental phonology. Pike divides these enclitics into
two subclasses based on whether they cause perturbation when they themselves have
been perturbed. However, as Pike considers the underlying tones of 1INCL and 2™
person to be Low, then both classes (b1) and (b2) contain enclitics with Low tones.
However, under our new analysis, we see that the classes are now formed on the
basis of tone, with High tone enclitics forming class (b1l) and enclitics with either
Mid or Low belonging to class (b2). This is shown in (4.57).

4.57. Proposed analysis

Subclass | Pike’s New Pike’s Description
analysis Analysis
Class -jo(*") -i6(*) 1INCL | Causes perturbation
(b1) -ro(") -r6(") 2 regardless of whether or not
it is perturbed itself
Class -ja"("h -ja"(*h 3FHON | Causes perturbation only
(b2) -ti(") -ti(") 3AN when unperturbed itself
-ja() -ja() 3DEI

In (4.58), we see that the floating High tone of the enclitic -A™) 3AN associates
with the initial syllable of the following morpheme. When the enclitic follows a

word which has a floating High tone, this floating tone associates with the enclitic.
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4.58. Association of floating High tones with enclitic

staa  -ti s’ -t staa  -ti na‘a -ti

3n

te ni
te  ni" staa -t(") s -t6(") stda -6(") na'a) -6
and PRV pull 3AN leg 3AN pull 3AN hand  3AN
And it pulled its leg, and it pulled its front paw (lit. hand)

However, as shown in (4.59), when a floating High tone associates with -#*")
3AN, then both the floating High tone, along with the Low tone it sponsors, are
deleted. So in (4.59), there is no floating High tone present to associate with iso
‘rabbit’.

4.59. Deletion of floating High tone

te kahi -ti isO
te  kahi(") -ti(") 1iso
and eat 3AN rabbit

and it will eat the rabbit

Taking into account the new analysis, we now summarise the differences and
similarities between the two sub-classes of enclitics which have a floating High tone.
In the case of all enclitics which have a floating High tone, a floating High tone
from the morpheme to the left delinks the underlying tone of the enclitic. The
differences arise from the fact that enclitics of subclass (b1) do not permit a floating
High tone to associate with them, as they already have a High tone as well as a
floating High tone underlyingly. Enclitics of subclass (b2), on the other hand, have
either a Mid or a Low tone underlyingly so the floating tone sponsored by the
morpheme to the left associates with them. Another difference is that in the case of
subclass (bl) the floating High tone sponsored by the clitic remains even when a
floating High tone associates with the enclitic.

The enclitic -j&") in certain contexts is reduced to -d. If the morpheme which
precedes it is of the form CVV with like vowels, then the vowel of the enclitic
associates with the second vowel position. When this happens, the tone associated
with the enclitic is that of the second TBU of the morpheme, not the tone of the

enclitic. This process is illustrated in (4.60).
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4.60. Association of vowel initial clitics

né’ na"  pa- ni™o -0é kéo -0é
H- ne’é -j6(") na™ pa(t)- nif" -j6(*)y  -Oe kee™) -jo(t) -oe
IPFV see 1INCL if not obtain 1INCL 3MHON eat 1INCL 3MHON

We'll see if we can't grab him and eat him

We see that the three verbs in the sentence in (4.60) are of the word template CV:
(given that unlike Pike’s analysis we consider that glottal stop is a feature of the
vowel). In each case, the reduced form of the enclitic -jd(*') associates with the
second syllable position of the verb root, and it also associates with the tone that is
associated with that syllable. This is further illustrated in (4.61).

4.61. Tone association for the phrase ‘we will eat him’

ke 0 oe
I

| |
V Ap
M H M

In (4.61), we see that the verb root ké&"™ ‘eat’ is reduced to k€& The reduced form of
the enclitic —o(") now fills the second vowel position of the verb root, giving the
surface form k¢éo. The floating High tone, sponsored either by the verb root or by the
enclitic, associates with the enclitic -dé 3MHON.

In this section we have presented an alternative analysis to the phenomena of
the surface tones of the enclitics in MIG. While this analysis is based on limited
secondary data, it does provide a way for accounting for the variation in tone
associated with the enclitics. Under this new analysis we posit a different set of
groupings for the enclitics in MIG, based not only on the surface tones but also on
the presence or absence of floating tones. These groups are presented in (4.62) on

the next page.
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4.62. Proposed groupings of MIG enclitics

Description
High tone enclitics with no floating High tone. These
enclitics always occur with a High tone.

These enclitics occur as Mid, except when the host
morpheme has a floating High tone and the final tone of
that morpheme is other than High. In these cases and
these cases alone the enclitic has a High tone.

This enclitic exhibits the same surface tonal phenomena
as the other two Mid tone enclitics above. The only
difference is that this enclitic has a floating High tone
which associates with the following morpheme when
and only when this enclitic occurs with its underlying
tones, that is with a surface Mid tone.

This enclitic occurs as Low following a morpheme
which does not have a floating High tone. However,
when the host morpheme does have a floating High, this
tone associates with the enclitic, deleting the Low tone.

Floating High tones associate with these enclitics with
no restrictions. However, the floating High tone which
associates with them delinks both the Low tone and the
floating High tone sponsored by the enclitic.

The complex surface tonal phenomena for these enclitics
is detailed above. In summary it can be said that floating
High tones do not associate with these enclitics but
rather delink the sponsored tone and then the final tone
of the host morpheme is also linked with the enclitic.
There is also a prohibition on the sequence Low High, in
which case the enclitic is realised as Low, and a
prohibition of High High in which cases the enclitic is
realised as Low.

Enclitic
-na"

-ni"

-0¢

-t(")
-ja

-jo(")

-ro(")

Gloss
1HON
2HON

3MHON

3G

3FHON

3AN
3DEI

1INCL
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4.4.2 MIG verbal prefixes
We now turn to look at further data presented by K Pike which can be better

understood in an autosegmental framework. In this section we examine data
presented by Pike which show that although enclitics and their hosts may be
multiply linked with one tone, this spreading of tones does not occur in the case of
verbal prefixes and the initial syllables of verb roots.® We claim that the spreading
of tones between enclitics and their hosts is a result of phonological processes which
leave the enclitic toneless. As no such processes are at work between verbal prefixes

and their hosts, then spreading does not occur.

4.4.2.1 The perfective prefix

First we illustrate this phenomenon by presenting data that includes both the verb
root and the perfective prefix ni™ Following this prefix the tones of the verb root

are that of the irrealis verb root. In (4.63), ni™ occurs with the verb Aaa ‘arrive’.

4.63. No spread of Low tone to a Mid Low verb
t¢ ni"- haa  pa<
t¢ ni"- haa  pa<
and PFV arrive coyote

and the coyote arrived

It could be assumed that the lack of spreading in (4.63) is due to the presence of the
Low tone on the verb. But in (4.64) and (4.65) we give examples of verbs which do
not have a Low tone and in these cases also the tones on the verb root are identical
to that of the irrealis form. In (4.64), the irrealis form is Mid Mid and the verb is
Mid Mid after the perfective prefix. Likewise in (4.65), the verb has a High Mid
pattern in the irrealis and also High Mid after the prefix ni™-.

8 As was noted in Chapter 2, Pike does not consider these verbal morphemes to be prefixes but
dependant words. Mak (1950) refers to them as verbal auxiliaries. However, as the morphemes plus
the verb root form a phonological domain, and these morphemes can only occur with verbs and in a
given order, we consider them to be prefixes.
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4.64. No spread of Low tone to a Mid verb

t¢  ni®- ki'i® -0¢
t¢  ni®- ki'i® -0¢
and PFV take 3MHON
and he took....

4.65. No spread of Low tone to a High Mid verb
-0¢ ' kist lali

t¢  ni"- sd'a -0 " kist  lali(*)

and PFV make 3MHON one pot small

ool

t¢  ni"- sa’

and he made a small pot

In (4.66), we present the perfective form of the verb ‘notice’. This verb has an

initial /k/ in the irrealis form ko760 and initial /h/ in the imperfective form Aito.

However, the imperfective form is not mono-morphemic as the High tone on the

initial syllable is the prefix which marks the imperfective. Note that the perfective

prefix ni™ occurs with the form which has /h/ initially. In the perfective the /h/

initial stem is associated with the underlying tones of the verb root, which is Mid in

this case. The perfective prefix associates with this form.
4.66. Association of the perfective prefix with the /h/ initial form

té ni"- hito -0e
té ni"- hito -0e
and PFV notice 3M

and he noticed

The data in (4.67) show that there is no prohibition of adjacent Low tones. In

these data the prefix ni™- occurs with a verb which has a Low tone on the initial

syllable.
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4.67. No prohibition of adjacent Low tones

ni"- kit -t i nutfa
ni"- kipr  -ti(") il natfa
PRV enter 3AN beneath water

It went down into the water.

The fact that the Low tone of the perfective prefix ni”- does not spread to the initial
syllable of the verb root is an important fact to consider in the analysis of the status
of Mid tones in MIG. If all Mid tones are not present in the underlying
representation, then we need to account for the fact that the Low tones do not
spread. For example, we could claim that there was some prohibition against the
Low tones of the prefix spreading. However, if we claim that the Mid tones are
present, then the lack of spreading is simply due to the fact that all the tone bearing

units are associated with tones, so no repair strategy is called for.

4.4.1.2 The plural prefix
In MIG the verbal prefix ka- indicates that the subject of the verb is plural.

Examples are given in (4.68).

4.68. Occurrence of the plural prefix

ni"- ka- jce -0¢é
ni"- ka- jee(*) -oe
PFV PL eat 3MHON
They ate.

When the plural prefix co-occurs with a verb in the imperfective, the floating
High tone of the imperfective prefix associates with the plural morpheme, and not
the verb root. This is illustrated in (4.69). Note that the High tone associated with the

prefix does not spread to the verb root.
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4.69. Floating High of the imperfective associated with the plural marker

pa” Bani” 1so ka- jee natfi -ni"
pgat(")- pani® iso H ka- jee™ nui()  -ni®
not just  rabbit IPFV  PL eat beans 2HON

And it isn’t just the rabbits who are eating your beans

In (4.70), the plural prefix occurs with a High tone, preceding the verb Aaka
‘laugh’. That is, the floating High tone of the imperfective associates with it. In these
data the plural prefix also occurs following the perfective prefix which in these data
has a floating High tone associated with it. Note that the tone of the plural prefix ka-

remains Low, following the perfective marker.

4.70. Association of tones with the plural prefix
te kd- haka -08 ha ni®~ ka- sa’a -0 hii" sttd
tt H kd- haka -08 ha() ni"- ka- sé'a -0¢ hii"(") sata
and IPFV PL laugh 3MHON COMP PFV PL do 3MHON with  priest
and they were laughing at what they had done to the priest

We have seen in (4.69) and (4.70) that the floating High tone prefix which
marks the imperfective delinks the Low tone associated with plural prefix ka-. Note
that the High tone associated with ka- does not spread to the verb root jee ‘eat’, nor
does the delinked Low tone associate with the verb root. In (4.71), we illustrate
these processes.

4.71. Delinking of the Low tone of the plural prefix ka-

iso ka jee nutfi ni" i so ka jee nutfi ni"
ML H L MH MH H MLH LMH

rabbit IPFV PL ecat bean 2HON

1t is the RABBITS that are eating your beans.

From these data we conclude that tones in MIG do not spread and delete tones
that are already associated with the initial syllable of the following morpheme,
unless spreading would provide a tone for a TBU that has become toneless as the

result of some phonological process such as we saw in Section 4.4.1 on enclitics. As
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there is no evidence to the contrary, we assume that the Mid tone associated with the
initial syllable of iso ‘rabbit’ is present in the underlying form. Also in the diagram
in (4.71), we have assumed that there is only one Mid tone linked to both TBUs of
jeq™) ‘eat’.

This leads to the question of whether one tone can be multiply linked to two
TBUs in a morpheme. We have presented data to show that words which are Mid in
isolation have the surface form High Mid when a floating High tone associates with
them. It would be possible for there to be two Mid tones present underlyingly and
that the initial one be delinked. Or there could be just one, and the association of a
floating High tone results in the underlying Mid tone only being linked to one TBU.
Although we have assumed such a scenario in the diagram in (4.71), there is no
unambiguous evidence to substantiate this claim.

It is also not possible to determine whether words which are pronounced High
High have one or two tones linked with them. We have seen that MIG does permit
floating High tones to associate with words which already have a High tone
associated with them, so it could be possible that in the data in (4.72), two High
tones are present.

4.72. One High tone or two?
sdad  ‘thus’
jaa"  ‘crazy’
haa  ‘new’
hii®  ‘with’
s0koé ‘water spring
pBilé  ‘lizard’

We have seen that there are disyllabic morphemes in MIG that have either High
or Mid on both syllables although there are no morphemes which have two Low
tones in their isolation form. Whether these are one tone linked to two TBUs or two

tones is impossible to determine from the data which are available.
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CHAPTER 5
MIXTEC TONE CATEGORIES

The aim of this chapter is to demonstrate that the membership of tone categories in
Mixtec varieties is relatively stable, even though the surface tonal phenomena vary
considerably. Comparison of tonal data from different Mixtec varieties shows that
words form classes, membership of which is based on underlying tones. Although
there may be segmental variation across varieties, the underlying tones for the word
for ‘tortilla’ are the same as the underlying tones for ‘grains of corn’, but the
underlying tones on the word for ‘beans’ are different from both ‘tortilla’ and
‘grains of corn’. An understanding of these groupings can then serve as the
backdrop for the analysis of the tone system of any Mixtec language.

The model for our examination of Mixtec tone systems comes from Chen
(Chen 2000). He points out that knowledge of the Middle Chinese categories is
crucial to the understanding of present day dialects (Chen 2000). He also shows
that although tone patterns may differ greatly from one Chinese dialect to another,
there is a remarkable degree of correspondence between varieties.

In this chapter we show that a similar phenomenon occurs in Mixtec varieties
whereby knowledge of the tone system of other varieties can shed light on tonal
analysis of a particular variety. We claim that just as words in Chinese varieties can
be classified into categories based on the tones of Middle Chinese, so words in
Mixtec varieties can be classified into groups based on the tonal group to which
they belonged in some previous stage of the development of Mixtec varieties which
we will call Proto-Mixtec. However, more research is needed to determine whether
this stage can actually be equated with Proto-Mixtec or with some unnamed
intermediate stage. We show in subsequent sections that there has been very little
change in the underlying tones in Mixtec varieties.

There have been few published papers comparing tonal phenomena between
Mixtec varieties. Some problems faced by any researcher is the confounding array
of different surface tone patterns on words between varieties, the perplexing variety
of surface tone patterns on some words depending on their context within a variety,
and the lack of comparative data. However, looking at the underlying tones in a

number of varieties and positing some diachronic as well as synchronic phenomena

107



can yield a surprisingly clear explanation of these differences in tone. The analysis
in this chapter is based on a database of 115 items collected from 12 varieties.

In Section 5.1 we review two reconstructions of Mixtec tone; in Section 5.2 we
compare data from different varieties of Mixtec to show that there are correlations
between the tonal patterns of one variety with those of another; and finally in

Section 5.3 we demonstrate the stability of membership of the tonal classes.

5.1. PREVIOUS SYNCHRONIC COMPARISONS

We now turn to look at comparative studies and reconstructions of Mixtec tone.
Unlike Chinese, there are no ancient records of Mixtec which shed light on the tone
systems of earlier stages of development. Pre-Hispanic Mixtec codices,
documenting mainly wars, marriages and genealogical information, are presented in
pictures, not alphabetic form. Early Mixtec documents, such as de los Reyes Arte
en Lengua Mixteca or de Alvarado’s dictionary (both published in 1593) do not
write tones, although de los Reyes makes a reference to ‘accent’. The absence of
documentation of previous stages of tonal development means that in order to
reconstruct Proto-Mixtec tone, researchers must rely exclusively on synchronic
data. In this section we first consider existing published papers which compare
tonal phenomena from more than one Mixtec variety; then we present a summary

of two different reconstructions of Mixtec tone.

5.1.1. Previous comparative studies

There are few comparative studies of Mixtec tone. Two Mixtec varieties, MIG and
MIB, are compared by Mak (1953) and a third, MIE, was added to the comparison
in Mak (1958). Much of the content in both of these papers is devoted to detailing
the complex surface tonal alternations of these three varieties, and the strength of
these papers is Mak’s attention to fine phonetic detail. MIG and MIE are reported
as having three contrastive levels, whereas MIB has four. For ease of comparison
we call this fourth level “Lowered-Mid”, symbolised as A, or as a dieresis on the
vowel on which the tone occurs. Note that in the following table, Lowered-Mid is
restricted to two tone patterns: High Lowered-Mid and Low Lowered-Mid (the
latter optionally occurring as Low Mid). In (5.1), we give the correspondences in
tone patterns between MIG, MIB and MIE.
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5.1 Comparison of the tone systems of MIG, MIB, MIE

H-H|H-M |H-L | M-H | M-M | M-L | L-L | L-M | L-H | H-A | L-A or
L-M

MIG | vV v v v v v v v

MIB | v v v v v v v v v v

MIE | v v v v v v v v v

In (5.1), we see that there are eight tone patterns found on two-syllable morphemes
in MIG and MIB; that is, all the logical two-tone combinations of High, Mid and
Low are present except for Low Low. On the other hand Low Low is present in
MIE. In MIB, there are tone patterns not attested in the other two varieties as this
variety has a fourth level, Lowered-Mid. The level appears only as the second
element in High Lowered-Mid and Low Lowered-Mid tone patterns. The absence
of Low Low from both MIG and MIB leads Mak to conclude that Low Low is not
a basic tone pattern in Mixtec, citing Longacre (1957). Mak notes that morphemes
which in MIE are Low Low are, on the whole, Mid Low in MIG and either Mid
Mid or Mid Low in MIB. In (5.2), we give Mak’s examples of data which show

this correlation.

5.2 Correlation of Low Low with Mid Low

MIE MIG MIB

a) lnuni LL nini" ML nuni® ML ‘corn’

tata” LL tana" ML tata” ML ‘medicine’

pi"™ne¢ LL pi"fa ML Bi'ne ML ‘prickly pear cactus’

b)|joa® ML | jo" ML | jo® MM | ‘town’

saa ML t¥saa MML |saa MM ‘bird’

jia" ML |jofan ML jutan ML | ‘fire’

In (5.2), we see that in MIE there is a contrast between words which have a Low
Low tone melody as shown in (5.2a) and those which have a Mid Low tone melody
shown in (5.2b), a tone melody being the tone pattern sponsored by a morpheme.
This contrast is absent in MIG, where all these words have a Mid Low tone pattern.

In the case of the MIG form for ‘bird’, we consider that this word is a compound of
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the animal prefix # - plus the word saa. For MIB we see that in (5.2a), the words
have a Mid Low tone pattern, whereas the data in (5.2b) have either a Mid Mid
pattern, or a Mid Low pattern. There are important aspects to note in the data in
(5.2): the contrast between two of the MIE tone patterns is lost in MIG; also these
data do not indicate whether there are any floating tones or not. It is not that Mak
ignores perturbation, but rather that she did not always indicate the class to which
morphemes belong. The MIB data are very interesting, since two of the words
shown have a Mid Mid tone pattern. Alexander (1980) reports that the word jiia”
‘town’ belongs to class (c): that is, words which can perturb the following word to
lower, suggesting that there is a floating Low tone in these words.

In Chapter 2 we looked at Mak’s (1958) comparison of tone perturbation in the
three varieties. We summarise this again briefly here. Following Pike, Mak divides
words into classes based on the effect they may have on the morpheme to the right.
Class (a) morphemes have no effect on the following morpheme; class (b)
morphemes perturb them to a higher tone; and class (¢) morphemes perturb them to
lower. Note that this last class (c) is found almost exclusively in MIB, the variety
which has four levels. Another important part of Mak’s analysis is her observation
that tone alternations behave differently in certain syntactic constructions which she
refers to as “special sequences”. She points out that in MIG, perturbation to higher
occurs in all syntactic constructions. In MIB, on the other hand, there is
perturbation to higher after class (b) morphemes, perturbation to lower after
class (c) morphemes and also a special perturbation in certain “special sequences.”
Perturbation in MIE is limited to these special sequences. Mak lists these special
sequences as:

* noun + descriptive adjective
* head nouns + noun or (rarely) verb acting as a descriptive modifier
* locational or introductory noun + noun or dependent clause

¢ head verb + noun modifier.

Mak gives examples of these special sequences with data from all three varieties. In
these data we see the presence of floating High tones which only are apparent in
these sequences. In (5.3) we see that none of the isolation forms of the word have a
High tone associated with them. However, in the surface form of the phrase, all
varieties have a High tone associated with zaza ‘offspring’. In MIE and MIG, the
High tone is associated with the second syllable whereas in MIB there is a Mid-
High glide on the first syllable and a Mid tone on the second of zata.
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5.3 Evidence for floating High tone in MIE, MIB and MIG

corn grains offspring seed corn
MIE nuni” + tata —> nuni" tatd
MIG nini” + tata —> nuni" tata
MIB nini” + tata —> nini" tata

There are examples in Mak (1958) where MIE has a High tone in the surface
form but MIG and MIB do not. For example, in (5.4), we see that the tone pattern
on ‘hand’ in MIE is Mid High, but in MIG and MIB there is a Mid tone associated
with both syllables. However in the output form of ‘prickly pear cactus branch’ all
three varieties have a High tone associated with the initial syllable; MIE and MIG
have a Low tone associated with the second syllable, but MIB has a High tone
associated with both syllables.

5.4 Evidence for floating High tone in MIB and MIG

hand prickly pear cactus prickly pear cactus branch
MIE  na’a + fi"'ne —> na'a Pi"ne
MIG na’a + pi™a —> naa Bi™a
MIB  na‘a + fi'ne —> na'a Pi'né

These data are illustrative of a problem in studies of Mixtec tonal phenomena.
Often floating tones, especially High tones, are not evident in surface forms in
some varieties, but the cognate word in another variety may or may not have a
High tone associated with it. Another problem is that floating tones may only be
evident under certain circumstances, such as the special sequences documented by
Mak.
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5.1.2. Proto-Mixtec tone
Having looked briefly at Mak’s analysis of the tone systems of three Mixtec

languages, we now turn to we look at two published studies of Proto-Mixtec tone.

First we look at Longacre’s doctoral study, and secondly we look at Diirr (1987).

5.1.2.1. Longacre (1957)

Mak’s research provides one of the main sources for Longacre’s reconstruction of
Proto-Mixtec tone, to which we now turn. Longacre (1957) has one chapter on
Proto-Mixtecan tone in his monograph on Proto-Mixtecan. Longacre reconstructs
four tone levels for Proto-Mixtecan. He claims that these four levels are reduced to
three in Proto-Mixtec. He bases his analysis of Proto-Mixtec tone on data from
MIB and MIG. Recall that MIB has four levels and MIG has three. A feature
shared by these two varieties is the absence of Low Low sequences. Longacre
claims that the Lowered-Mid in MIB is an innovation. In his cognate sets, High
tone is absent, other than in sandhi forms. He finds correlation between Mixtec
words which have Mid Mid, Mid Low and Low Mid tone patterns with other
Mixtecan varieties, namely Cuicatec and Triqui. He claims that Mid Low in
opposition to Low Mid reflects the difference in Proto-Mixtecan between falling
and rising tone sequences. Longacre also concludes that Low Low is an innovation
in Mixtec.

It is important to note that Longacre posits that some tone patterns, and even
tone levels, are restricted to sandhi forms: that is, tone patterns which occur only
when the words are perturbed in some way. He gives examples of Proto-Mixtecan
sandhi forms which correspond to data from MIB, which has a High tone, although
there are no High tones present in other cognate sets which are not sandhi forms.

The research done by Longacre on Proto-Mixtecan tone is used by Rensch
(1976) in his work on Proto-Otomanguean phonology. Rensch does not shed any
additional light on Proto-Mixtec tone, although one important contribution by
Rensch is his suggestion of a link between High tone and final glottal stop for

another Oto-Manguean language family (an issue which we do not pursue here).

5.1.2.2. Dirr (1987)

We now turn to examine a more recent study of comparative Proto-Mixtec in Diirr
(1987). His reconstruction is based on previously published data from 17 varieties

of Mixtec. He reconstructs two tone levels: *Low and *High. (Note that Diirr’s

112



*High corresponds to Longacre’s *Mid.) This gives four basic patterns for Proto-
Mixtec: *High-High(®), *Low-Low("), *Low-High and *High-Low. Note that it is
only the tone patterns with two identical tones that can occur with a final glottal
stop. He also adds an additional tone feature, [ +/-modify], which is restricted to
tone sandhi. In this analysis he follows Daly (1973a). In Diirr’s analysis, words that
are High High or Low Low are specified as to the feature [tone modification]. This
feature correlates with final glottal stop in MIY.

As these source works were not published with the intent of being compared
one with the other, there are many gaps in Diirr’s cognate sets. However, with the
data available, he points out that in some varieties, it seems that proto-High and
proto-Low have been switched. This leads Diirr to divide Mixtec varieties into two
groups: Area A, for which he gives Molinos Mixtec as an example, and Area B, for
which he gives Pefioles (MIL) as an example.! Diirr gives the figure presented in

(5.5) to show his proposed correspondences.

5.5 Diirr’s proposed correspondences

*High-High | *High-Low

*Low-High | *Low-Low

*modify

Area A Area B
Molinos Penoles (MIL)
Mid-Mid | Mid-Low Low-Low | Low-High

Low-Mid | Low-Low | High-Low | High-High

modify: high modify: lowering effect

"Molinos Mixtec, which was documented by Hunter and EV Pike (1969), does not have an
Ethnologue code.
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Diirr defines Area B as varieties in which the reflex of *Low-Low is higher than
the reflexes of *High-High. As we see in the chart above, *High-High
corresponds to Low-Low in Pefioles, but Mid-Mid in Molinos. Note that the
feature [ + modify] in Area B results in the lowering of tones to the right, whereas
in Area A the feature [ + modify] results in the raising of tones.

He presents data to show the correlation between the surface tone patterns. In
(5.6), we present a summary of the reflexes that Diirr documents for each of his
Proto-Mixtec tone classes. For simplicity’s sake we have excluded patterns found

in only one variety.

5.6 Correspondences bewteen Diirr’s reconstruction and synchronic data

Area A Area B
*High High’ | MH |[M M|MM |M L|ML|L L|LL
(Mod) (Mod) (Mod)
*High High MM LL
*High Low |MM |[ML LH
*Low High |L M HL
*Low Low’ |L L |LL M LI ML H H|HH
(Mod) (Mod) (Mod)
*Low Low LL ML HH

First in (5.6) we note the advantage of Diirr’s division of reflexes into two groups:
in Area A the reflexes of *Low are lower than those of *High. In Area B, however,
these values are reversed, so that we find that tones that correspond to *Low are
higher than those that correspond to *High. We also see that the feature [ + modify]
only occurs in tone melodies for which a final glottal stop is proposed in the Proto-
Mixtec form. This is in keeping with his analysis that the word final glottal stop is
the source of floating High tones. We also note that there is a greater variety of
reflexes for tone patterns for which Diirr proposes a final glottal stop in his proto-
forms. This is reminiscent of the situation documented by Chen (2000) for Beijing
Mandarin for which the loss of the coda consonant from Tone IV resulted in items
belonging to that grouping having many different reflexes.

Diirr also claims that Proto-Mixtec had non-basic tonemic couplets; that is,
disyllabic morphemes which have undergone tone sandhi may exhibit surface tone
patterns not found on any morpheme in isolation. In this, he is following Longacre,
Mak and others, including K Pike (1948), who have pointed out that certain tone
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patterns never occur on words in isolation, only in longer utterances where the
words have been perturbed by the morpheme to the left. He suggests that Proto-
Mixtec had two different forms of tone sandhi: one in which at least one tone was
modified, and the other in special syntactic constructions in which both tones often
were modified.

The studies carried out by Longacre and Diirr come with different theoretical
assumptions which reflect the linguistic scene at the time in which they were
written. For example, as Longacre himself readily acknowledges (personal
communication), it seems totally inadequate to use data from only two varieties to
reconstruct Proto-Mixtec tone. However, in the late 1950’s the extent of the
variation within the Mixtec language family was not yet documented. In the case of
Diirr’s reconstruction, the concepts found in autosegmental phonology enable him
to posit the idea of floating tones. The main limitation is that in his secondary
sources, floating tones are not indicated. However, it seems that his reconstruction
of two tone levels for Mixtec is a better analysis than the three reconstructed by

Longacre, as we demonstrate below in Section 5.3.

5.2. SYNCHRONIC COMPARISON OF MIXTEC TONES

We now turn to examine new comparative data to document the correspondences in
tone patterns between different Mixtec varieties. This comparison leads us to posit
that words in Mixtec can be divided into tone categories. This study is based on a
data corpus of 115 items. The items were chosen to reflect the different surface
tone patterns exhibited in Mixtec in general. In some cases the data are from
previously studied works, but in most cases the data are either from unpublished
manuscripts or data which have been recorded for the purposes of this study. It
was not possible to collect all 115 items from all the 12 varieties in this study. A
thorough comparative study would merit much more study but is outwith the scope
of this thesis.

Although most modern day Mixtec varieties have three contrastive levels:
High, Mid and Low, there are some varieties which have four levels. The fourth
level, phonetically between Low and Mid, often corresponds to a sequence of Mid
Low or Low Mid in other varieties. In this thesis we refer to this fourth level as
Lowered-Mid (A). In the transcription of surface tones, this level is represented by

a dieresis, for example, 4. In (5.7), we give examples of Lowered-Mid on both
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syllables of mono-morphemic words in XTA. Note that these correspond to either a
Mid Low or a Low Mid pattern in MIG.

5.7 XTA Lowered-Mid

MIG XTA

a) kuju"” kiju" ‘meat’
kaa kaa ‘metal’
ku‘a ki’Bi  ‘amount’

b) kaka kaka ‘quick lime’

saa saa ‘bird’

ffa’a v’ ‘gourd’

Not all four-level systems can be attributed to the fusion of Mid and Low on
one syllable. For example, MEH also has four levels. However, in this case the two
lowest levels correspond to Low and Mid in other varieties; High corresponds to
High in other varieties. However, the highest level, Extra High, seems to have a
limited distribution. In the data used for this study, this level is restricted to
syllables following a glottal stop. Although the MEH data presented in the rest of
this chapter do not have any forms with Extra High, we give some examples in
(5.8); note that Extra High is represented by the symbol ! after the vowel.

5.8 MEH Extra High

MIG XTA MEH
M*) MH ME
kasi() kasi kasi!®*  ‘eat’

We now turn to data which show a correlation between floating High tones,
word final High tones, and word final glottal stop. In (5.9), we show examples of
the surface forms found in isolation which demonstrate this correspondence. Note
that in MIY there is a final glottal stop; in XTA there is a final High tone and in
MIG a floating High. The data in (5.9a) are given for comparison. Note that for all
varieties in (5.9a) each syllable has the same tone: Low Low in the case of MIY
and Mid Mid in the cases of XTA and MIG. In (5.9b) we see that the surface tone
patterns on these words are also different: MIY has a Low Mid tone pattern; XTA
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has a Mid High tone pattern: and MIG has Mid Mid with a floating High tone. We
also note that MIY is the only variety that has a final glottal stop.

5.9 Correlation between final glottal stop, final High and floating High

MIY XTA MIG
LL MM MM

a) pi'e pee pe'e ‘house’

LM? MH MM®
b) kiti* kiti  kitx(™)  ‘animal’
nitfi’ nafi ndfi(") ‘beans’

piko® Piké Piko(")  “fiesta’

o

jufa’  jofa jotal)  ‘mouth’

The data in (5.9) provide two important insights into Mixtec tone: final glottal stop
in MIY corresponds to a High tone in XTA and MIG. However, this High tone is
not always present in the surface form of its sponsoring morpheme. One way to
account for the surface differences between XTA and MIG is to posit that although
they have the same underlying tones, the alignment conventions are different, as
shown in (5.10).

5.10 Difference of alignment conventions between XTA and MIG

XTA MIG
TR TR TR TR
M H M H M H M H

In (5.10), we see that both XTA and MIG have a Mid High tone pattern in the
underlying form. However, in the surface form, XTA aligns the tones with the
TBUs left to right. In MIG, on the other hand, we posit that the tones are aligned
at the right edge, thus leaving the High tone unassociated. It is impossible to tell
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whether the underlying Mid tone is associated with both TBUs, as shown in the
figure, or whether a default Mid tone is inserted.

The data in (5.9) and (5.10) are illustrative of an important factor when
comparing different varieties: the underlying correspondences may be masked by
the surface isolation forms.

So far we have compared words that have a final glottal stop in MIY with
words which in XTA have a Mid High tone pattern. We also find a similar
correlation between the presence of glottal stop in MIY with a final High tone in
XTA when we compare words which are Mid Low with a final glottalised vowel in
MIY and are Low High in XTA. In the data in (5.11), we have included data from
MJC as it exhibits a different strategy from MIG to avoid a Low High tone pattern

on these words.

5.11 Comparison of words with final Low tones

MIY MIC XTA MIG
ML LL LL ML
a) Pika  kuka k"ika kuka ‘comb’

sitt  hutu sutt  sttu ‘priest’

ML? LL#® LH ML
b) nuni™ nuji*(") nini® noni®(*) ‘corn grains’

koo®  koo() ko6  koo(™)  “‘snake’

First we see that for MIY, all the words in (5.11) have a Mid Low tone melody,
noting that words in (5.11b) have a final glottal stop. In MJC, the words in (5.11a)
have a Low tone melody, whereas the words in (5.11b) have a Low tone melody
with a floating High tone. Note that in MJC there are no words with a Low High
tone pattern. In XTA, words in (5.11a) have a Low tone, and those in (5.11b) have
Low High. In MIG, words in (5.11a) are Mid Low and those in (5.11b) are Mid
Low with a floating High tone.

So far in this section, we have seen data in which the contrast in MIY between
the absence and presence of final glottal stop corresponds to the absence and

presence of a High tone in other varieties. However, with some other tone patterns,
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there is not a one-to-one correlation between the varieties. A good example of this

are words which are Low in MIY. Examples are given in (5.12).

5.12 Comparison of MIY Low Low words

MIY MIC XTA  MIG
a) LL MM LM LM
kisi kist kisi kist ‘cooking pot’

paa  pa‘a pa‘a pa‘a ‘good’

b) LL ML MM ML
itu itu itu itu ‘cornfield’

c) LL HM AA ML

tutt tata tiiti tath ‘paper’

In (5.12), we see that for these data, it is only MIY which has the same tone pattern
on each item. In the case of the other varieties, MJC has three different patterns;
XTA has three; and MIG has two patterns. The question arises as to how many
tone patterns should be reconstructed for these data; or to put it in different terms,
does the Low Low pattern in MIY represent a merger or do the other varieties
demonstrate splits? Rather than re-construct the tone patterns for these words, we
now show that insight is gained into Mixtec tonal phenomena by positing that
words belong to different tone categories. As will be shown below, the evidence

suggests that there has been a merger of tone patterns in MIY.

5.3. PROPOSED MIXTEC TONE CATEGORIES

We use the division of Middle Chinese tone patterns as the model for dividing
Mixtec morphemes into tonal categories. Careful comparison of comparative data
leads us to posit that there were six categories in Proto-Mixtec. Like Diirr (1987),
we posit that there were two levels at some stage in the development of Mixtec
tone systems. As we will see, these two levels correspond to Low and Mid in
present day varieties, so we will call them *Low and *Mid, following Longacre
(1957). We claim that there were six tone classes on mono-morphemic words:
*Low, *Low?, *Mid, *Mid’, *Low Mid and *Mid Low. Note that in this analysis,
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final glottal stop only occurs in words which have only a single tone in their
underlying specification. In the sections that follow, we document the proposed
tone classes for Mixtec and the possible tone patterns they represent. We assume
that words are at least bimoraic.

We claim that there are two processes which have affected the development of
tone systems of Mixtec varieties: one, we claim that the loss of the final glottal stop
resulted in the development of a third tone level, in this section called High; and
two, in the tone systems of some Mixtec varieties, underlying tones align at the
right rather than the left edge. Following Clements and Ford (1979) we use the
term ‘tone shift’ for this process. Similar processes have been documented by
Clements and Ford for Kikuyu, (Bantu Central Kenya) and for Ngamo (Chadic NE
Nigeria) by Schuh (2005).

The process of tone shift proposed for Mixtec is illustrated in the figure in
(5.13). Note that on the left-hand side of the figure, the two tones sponsored by the
morpheme are associated left-to-right and one-to-one; that is T, is associated with
the first mora and T, with the second. However, on the right-hand side of the
figure, T, is now associated with the second mora and T, has become a floating

tone.

5.13 Tone shift

T T T T2

Having described the processes at work, we now turn to look at the possible
tone categories for Mixtec. Following Diirr, we divide Mixtec varieties into two
groups. We choose the word ‘group’ rather than ‘area’ as the varieties in Group B
are not geographically contiguous. Note that MIY doesn’t fall into either group.
Recall that in Group B varieties, the tones that correspond to *Low are higher than
those that correspond to *Mid.? It is difficult to posit a process which would result

in this change.?

2Diirr refers to this level as *H. However, we choose to call the Proto-Mixtec levels *Low and
*Mid, so that High tones only occur in innovations.

3 It is possible that Group B preserves the original values. More comparative research is needed to
ascertain what were the original values.
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5.3.1 Category 1
It is likely that Category 1 morphemes had only one Low tone in the underlying

representation. We give some examples in (5.14).

5.14 Category 1 words

Group A B
MXY MIG MIJC MEH XTA MXB MIL MIY
ML ML LL LL LL ML® |HH ML
kika kika kika kuka® kMka k“ika(!) | kikd | Bika | ‘comb’

ML ML LL LL LL ML® |HH® | ML

outh  sith  huth  sutd’  suth  onti(*) | oata(t) | sath | ‘priest’

We see from (5.14) that in some varieties, one tone is linked to both syllables,
whereas in other varieties, such as MXY, there is a Mid tone on the initial syllable.
We posit that this is an inserted default Mid tone.* We also see that in the case of
MXB, both words have a floating High tone and in MIL the word for ‘priest’ has a
floating Low tone. The only group B variety in these data is MIL. We see that this
variety has a High tone associated with both words, and in the case of ‘priest’ it has
a floating Low tone. We see throughout this section many examples in which
Group A Low tone corresponds to Group B High tone, and vice-versa. Note that

MIY does not belong to either group.

5.3.2. Category 2

This category of morphemes is one of two categories in which we find a final
glottal stop in MIY. Our preliminary analysis is that these words had a final glottal
stop and a Low tone. As can be seen in (5.15), except for MIL, all varieties have a

Low tone as part of the tone pattern.

* Although we do not have the data to substantiate this claim for other varieties, in Chapter 6 we
present data to show that in MXY, default Mid tones which occur on initial syllables do not
participate in phonological processes. However, underlying Mid tones can be shown to participate in
these processes.
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5.15 Correlation between final glottal stop and High tone

Group A B

MXY | MIG MIC MEH | XTA | MXB | MIL MIY

ML® |[ML® |LL® |LL |LH |ML® |HH® |ML

niini"(") | nini”(") | nuAi"(") | nuf™ | nini® | noni"(") | nini() | nini™ ‘corn ,
grains

kod() | kod() |kod() |koo' |kos |koo() |ké6() |kod® | ‘snake’

ML® |[ML |LL® |LL |LH |ML® |HHY ML

Biko() | pikdo | ikd() | piko? | Biké |Biko | piké() | pikd? | ‘cloud’

These data exemplify the two phonological processes which affect the development
of Mixtec tone systems. First we note the correlation between the final glottal stop
in MEH and MIY, final High in XTA, and floating High tone in the other varieties
except for MIL which has High High with a floating Low. Secondly we note
evidence for tone shift in that MXY, MJC and XTA all have the same underlying
tone melody - that is, Low High - but that these tones are associated differently. In
XTA, the Low High tones align at the left edge as shown in (5.16).

5.16 Left aligned tones

In the case of MJC, the Low tone is associated with both syllables, and the
High tone is a floating tone, as shown in (5.17).
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5.17 Tone Spread

L H L (H)

The tonal association of MIL is similar to that of MJC in that the first tone of
the tone melody (that is, the High tone) spreads to both syllables, and the Low tone
becomes a floating tone.

For MXY, MIG, and MXB, the underlying Low High tones align at the right
edge. In (5.18), we show the association pattern for words in MXY which sponsor

a Low High tone melody.

5.18 Right Aligned Tones

L pooM

L H D L (H)

In these varieties, the Low High tone melody is aligned at the right edge of the
sponsoring morpheme; that is, the Low tone associates with the second mora, and
the High tone becomes a floating High. A tone for the initial toneless mora is
provided by the insertion of a default tone in MXY. Note that for MXY, the
default tone which is inserted has different phonological properties from an
underlying Mid tone, as will be shown in Chapter 6. For the other varieties in
which Low High is aligned at the right edge, more data are required to ascertain
whether the inserted tone is the same or different from underlying Mid tones, or
whether the Mid tone is part of the underlying inventory, giving words three

tones — Mid, Low and High — in their underlying form.
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5.3.3. Category 3

There are very few nouns that belong to this category, which in many varieties has
a surface Mid tone. However the pattern does occur on words of other grammatical
categories. The data in (5.19) give examples of words which are tentatively

considered to be members of this category.
5.19 Comparison of Mid tone words

Group A B
MXB XTA MEH  MIL | MIY

MM MM MM MM MM
pe'e pe’s  pe'e | pete | pi'e "house’
MM MM MM MM LL

kaka kaka | kaka "be born”

kaka  kaka kaka |kaka | kaka | Walk’

kati  katn  katd | katat) | ko | Plovgh/weed’
MM®#) M-M M-M M-M MM

i e rl ol " ‘one’

The data in (5.19) show that the correspondences are not the same across the
grammatical categories for some varieties. For example, MIY has Mid for ‘house’
and ‘one’ and Low elsewhere, thus showing how MIY patterns with neither Group
A nor B. It is interesting to note that the differences in tone patterns follow
syntactic divisions. For MXB, most of the tones are Mid, but the word for ‘one’ has
a floating High tone. These data indicate that any comparative study of Mixtec tone
needs to look at different lexical categories as the developments may vary. For
MIL, Daly and Hyman (2007) analyse words such as those in (5.19) as toneless,
positing that there are no Mid tones in the underlying specifications. However, in
Chapter 6 we will show that for MXY three tones, High Mid and Low, are
specified underlyingly.
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5.3.4. Category 4

We now turn to document a category which has considerable variation in surface

tones across varieties; although, as was noted by Chen (2000) for Chinese varieties,

within each language the tone patterns are on the whole consistent. This category of

words also has a final glottal stop in MIY although not in MEH, unlike Category 2,

where both MIY and MEH had a final glottal stop. Examples of patterns found are

given in 5.20.

5.20 Correlation between final glottal stop and High tone

Group A

MXB MEH XTA
HL® MM MH
kiti()  kitz kiti

HL® MM MH
natfi(") nutfi  natfi
HL® MM MH
piko() pPiko  Pikd
HL® MH MH
jatu()  juta  juta

B
MIL

MM
kity

M M(")
nutfi()

M M(")
Biko()

M M(")
jutul)

MIY
LM

kiti*

LM

nutf1’

LM
Biko’

‘animal’

‘beans’

‘fiesta’

‘mouth’

First we notice in MIY, all these words have a final glottal stop. We also note that

the tone patterns for the words which are Mid High in XTA are all High Low with

a floating High in MXB. However, it should be noted that in this variety when the

word for ‘animal’ or ‘beans’ is part of a compound, the surface tone pattern is Mid

High. We next turn to the data in column 4 for MIL. Again the reversal of High

and Low is seen in these data. However, in (5.20), we see that the words listed

have a final glottal in MIY but not in MEH. In Proto-Mixtec these words may have

had an underlying Mid tone pattern, and a final glottal stop. The final glottal stop is

what differentiates these words from those in Category 3 where there is no final

glottal stop.
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5.3.5. Category 5

We now turn to the first of two categories for which we posit two underlying tones.
First we look at words with a rising tone pattern over the two syllables. In many
varieties the surface form is a Low Mid pattern. In the next section, we look at
Category 6 words which have a falling contour over the two syllables. In (5.21), we
see that MIL and MBZ have High where the other varieties have Low. We also
note that for most varieties, Mid tone is the second element of the tone melody.
Only MIY and MBZ have two identical tones on both syllables of some of the
words. Of the eight varieties listed, MIY is the only one which has Low Low. For
MXY, these data have a Lowered-Mid tone word finally when they occur pre-
pausally. Elsewhere these words occur with a final Low, and the Mid tone
associates with the following morpheme. We also see that XTA has Lowered-Mid
on both moras of the word £44 ‘metal’. Lowered-Mid in XTA often occurs where
other varieties have either Low Mid, as is true in this case, or Mid Low in other

items.

5.21 Comparison of Low Mid words

Group A B
MXY MIG MEH MXB XTA | MIL MBZ | MIY
MA LM LM LM® LM HM LL |LL

a) no‘'6 no'0 nd0 no‘o() ndd | né’d nd’d | nd’ | ‘adobe’

MA LM LM LM®» LM | HM HL (LM

b) teé tfaa  tee taa() taa | téé rdaa | tad | ‘man’

MA LM LM LM LM HM HL |LM

c) pa'a pa‘a pa'a pa'a  pa‘a |pa'a pa’a | pa‘a | ‘good’

MA LM IM LM®» LM HM HL |LL
d) kioi kst kist  kifi()  kisi | kiot kisi | kisi | ‘cooking pot’

MA LM LM LM® AA |MH ML |LL

e) kai kaa kaa  kaa kaa |kaa kaa |kaa | ‘metal’
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We see the presence of Lowered-Mid in these data in MXY and XTA. The
occurrence of Lowered-Mid in MXY is described in Chapter 6, so here we only
look at the occurrence of Lowered-Mid in XTA. The factors which have resulted in
the presence of Lowered-Mid in this variety in some words but not in others are yet
to be determined. From the data given in (5.7) and (5.21) it doesn’t seem that the
syllable types or the presence or absence of glottal stop have a role to play.

However, more research is needed.

5.3.6. Category 6

We now turn to words for which we posit a falling contour over the two syllables.

We give some examples in (5.22).

5.22 Falling contours on words

Group A B
MXY MIG MEH MXB XTA MIL MBZ | MIY
MM®) ML MM MM* MM MH HH |LL
a) it it ita®iti() ita it itd ‘cornfield’
00 isu  isd’ isi 100 isa | isu | ‘deer’
ita" ita ita()  ita ita fta |ita | “flower’

b) MM(*) ML MM MM(}) MM/AA|MH HH |LL

ina™ ina" tina"(")  ina" /tind" | ind" 1nd" ‘dog’
tatn. tatd tato’ tati() o tiiti tita  tdtd | totd | ‘paper’

In these data we notice that for MXY, the Mid Low tones form a falling contour on
the second mora. We also see that for most of the varieties in (5.22), the tone
pattern is the same for each word within the variety, although across varieties there
are differences. XTA is the exception to this observation. We notice is that in
(5.22a) XTA has M M, but in (5.22b), it has either M M or A A. We see that there
is alternation between ina”and tini” for ‘dog’. The word for ‘dog’ in many Mixtec
varieties probably had an animal classifier prefix historically, either *# or *#7 It
seems that in some modern varieties this classifier has totally disappeared and in
others all that remains is the /t/. However, Mixtec tends to preserve tones even
when CV segments are lost. One solution which could account for the tones on
‘dog’ in XTA is to posit that the Lowered-Mid tone is a result of the tones which
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belonged to the prefix and the tones of the root associating with one syllable. We
also note that in the data in (5.22), MEH has a final glottal stop whereas MIL does
not. However, there are no High tones present for Group A varieties which we
might have expected given the presence of a final glottal stop in MEH. It is obvious
that more research is needed to determine the correlations between final glottal stop
in these data for MEH and the absence of High tone in other varieties or final
glottal stop in MIY.

5.3.7. High tone

We claim that High tone is an innovation, since in some varieties it has a more
limited distribution. For example, in some varieties (such as MJC) the pattern Low
High is not permitted. In varieties such as XTA where final High tones are
permitted, there is a high level of correspondence between words which in MIY
have a final glottal stop and those which have a final High in XTA, as was shown
above in (5.9). On the other hand, in many Mixtec varieties, most of the nouns
which have an initial High tone are loans from Spanish. In (5.23), we give some
examples from XTM. The Spanish accented syllable has been borrowed into

Mixtec and the lexical accent re-interpreted as High tone.®

5.23 Initial High tone loan words in XTM

Spanish source

séri  from becerro  ‘calf’
trit from #rigo ‘wheat’
pintu from pinto ‘mottled’

Not all borrowed words, however, have a High tone on the initial syllable,
either in XTM or in MXY. In (5.24a), we see MXY words borrowed from Spanish
in which the Spanish accented syllable has a High tone in MXY. In (5.24b), on the
other hand, the High tone is associated with the final syllable. Thus we have

evidence that tone shift also applies to some loan words in MXY.

® We assume that the processes which resulted in a three-way contrast — that is, Low, Mid and High
— occurred before the Spanish Conquest.
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5.24 Spanish loan words in MXY

Spanish source

a) eli  from pecerro “calf”
tila from Castilla ‘bread’ (shortened form of Jita tila ‘bread’
(literally Castillian tortilla)
buru  from burro ‘donkey’
b) k%“aja> from caballo ‘horse’

5.4. CONCLUSION

This chapter documents two important features of Mixtec varieties. One is that
morphemes form categories based on tonal properties. This chapter gives only a
bare outline of this analysis, and obviously further research is needed. Another
important feature is that these similarities are only noted when it is taken into
account that in different varieties of Mixtec, not all tones align in the same way on
the morpheme. As we have seen in the case of MXY, all tone patterns of disyllabic
words align at the right edge, apart from a few exceptions which have a High Low
tone melody. This right-ward shift is only partial in varieties such as MIG.
However, recognising tone shift is one major element in the analysis of the
development of floating tones; the other important feature is that of the loss of
segments. In Chapter 6 we show how positing the right alignment of the underlying

tones helps account for the complex surface tonal phenomena.
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CHAPTER 6
BASIC TONAL PHENOMENA OF MXY MIXTEC

6.1. INTRODUCTION

This chapter sees the start of a new section of this thesis. This and subsequent
chapters are based on previously unpublished data from the variety of Mixtec
known as MXY which comprises three main sub-variants. Research has been
carried out in all three sub-variants, noting the similarities and differences. The
recorded data used in Chapters 6-11 come from two of these variants. The
descriptive data focus on the variety spoken in the municipio of Santo Domingo
Nuxaa as that is the one with which the author is most familiar. However, data
from the other varieties are drawn on when they elucidate phonological processes.

Having looked at mainly published data to establish the presence of floating
tones and having posited that there is tone shift in some Mixtec varieties, we now
turn to data from MXY in which we see that that the tones usually align at the right
edge of their sponsoring morpheme. We also look at the consequences of this
alignment, using mainly nouns and quantifiers to exemplify the processes. As
tones sponsored by most bimoraic words align at the right edge, the initial moras
are unspecified for tone. MXY uses three different strategies to provide tones for
these moras: association of a floating tone, spreading of the final tone of the first
word in the phrase, or insertion of a default tone. The contexts in which each of
these processes occurs are described below. We also show that floating tones in
MXY are the result of this right alignment. In the cases where words are specified
for two tones, the first tone associates with the final mora of its sponsoring word.
The second tone usually becomes a floating tone and associates with the following
morpheme.

With this overview of the findings which are presented in this chapter, we now
turn to data which support these claims. First, we look at the surface tone patterns
found on nouns and the corresponding underlying patterns; secondly, we examine
the strategies used to provide a tone for the initial toneless TBU, including inserting
a default Mid tone; thirdly, we present data to show that in the underlying
representations moras may be specified as High, Mid, Low, or toneless; fourthly,
we present data to show that the default tone, although phonetically

indistinguishable from Mid, does not participate in phonological processes; and
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finally we give a brief overview of two theoretical issues which arise from the data

presented in this chapter.

6.2. DETERMINING UNDERLYING TONES

In order to account for the tonal phenomena of MXY, we must first determine the
underlying tones of morphemes, and then examine the strategies whereby these
underlying tones are associated with the moras in the surface forms. In MXY,
identifying underlying tones is complicated by the variation in surface patterns of
many morphemes. In this section we first look at surface variations; secondly, we
look at evidence for floating tones; thirdly we present the underlying tonal melodies
proposed for MXY; and finally, we show the correspondences between tones in
MXY and other varieties in order to substantiate the claim that tone shift has
occurred in MXY.

6.2.1. Surface tonal alternation

The surface tonal phenomena of MXY show an extremely high number of
alternations. First we look at surface alternations of nouns. The level of complexity
is illustrated by the data in (6.1) where we see the tone alternations found on the
word nioM" ‘corn-on-the-cob’. This morpheme is pronounced with a Mid tone on
both syllables when it occurs in isolation. However, this is only one of six possible
surface patterns found on words which have a Mid tone pattern in isolation. Note
that of the possible combinations of High, Mid and Low in the array in (6.1), there
are no patterns in which the first tone is higher than the second. That is, words
which are pronounced Mid in isolation never occur with the surface patterns High
Mid, High Low, or Mid Low. The reason for this prohibition is yet to be

determined.
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6.1. Tone alternations

a nidi

b 1" nid1

c [aa" nioi
d pee" nidi
e seku nidi
f kaou" nidd

g Oita nidi

Tones on
nidi

Mid Mid
Mid Mid
High High
Mid High
Low Mid
Low High

Low Low

Underlying tones
of the first word

‘corn-on-the-cob’

ii™ ‘one corn-on-the-cob’
Baa™ ‘many corn-on-the-cobs’
Bee™H ‘the very corn-on-the-cob’
sekuM* ‘a few corn-on-the-cobs’
kuutt ‘four corn-on-the-cobs’

ditatt ‘sweet corn tortillas’

In (6.1a) above, we see that nid™ ‘corn-on-the-cob’ is realised as Mid Mid, but in
(6.1d) it is realised as Mid High, when it follows a word with a final Mid tone and
a floating High tone. In (6.1f), the tones are Low High following kuu™" ‘four’ but
Low Low following dita"™ ‘tortilla’ in (6.1g). In Chapter 10, we describe the

contexts in which final Low tones spread to both moras of Mid toned words.

Nevertheless in spite of this surface variation, the meaning of nidM" ‘corn-on-the-

cob’ does not change. On the other hand, when analysing verbs, the difference

between Mid Mid and Mid High distinguishes different aspectual forms. Examples

of this phenomenon are given in (6.2).

6.2. Mid Mid contrasted with Mid High

Mid Mid
oita
oute
dasa

S€C

Mid High
‘will remove’ oita ‘is removing’
‘will swim’ outé ‘is swimming’
‘will distribute’ | dasé ‘is distributing’
is flowering s&é is arriving

Due to this degree of complexity, we have chosen to start the description of

MXY tonal phenomena using data comprising mainly nouns and quantifiers. A

description of some aspects of the verb phrase and its complex morphology is
described in Chapter 8.
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We now turn to look at the surface tones of mono-morphemic nouns. Unlike
MIG (K Pike 1948), the syllable template of a word has no role to play in
determining the sandhi forms. More specifically, morphemes with glottal stop
and/or unlike vowels show the same sandhi forms as those with no glottal stop
and/or those which have only one specified vowel. Mono-morphemic nouns have
one of the word templates shown in (6.3).

6.3. MXY word templates found on nouns

Surface tones | Underlying tones
a) VCV ina™ ina™" ‘dog’
itf1 itfiMH ‘path’
b) CV: juu juu'? ‘stone’
ji'u jufuMt ‘mouth’
¢c) CV,V, k"a k“ia" ‘year’
oifa" difa"™MH ‘bird of prey’
d) CVCV dita dita™ ‘kind of tortilla’
pi‘ne Bi‘ne™ ‘prickly pear cactus’

In (6.3) we differentiate between CV: words which we consider to be mono-
syllabic, but bimoraic, and CV_V_, words which are interpreted as disyllabic,
consisting of two light moras. The rationale behind this division will be explained
in Chapter 9, where we see that CV: words when they occur as the first element of
a compound lose a mora.

In our discussion of the tonal phenomena we draw on data which include

words of any of the types shown in (6.3). In most cases, alternations occur on the

! In addition to these templates, there are some quantifiers and adjectives which are VV, for
example u'u® “difficult’ and uu"™ ‘two’.
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initial mora. However, nouns which have Mid tones on the second mora when
pronounced in isolation show the greatest amount of alternation when they occur in
a location other than phrase initial. In (6.4), we give a few examples of alternations
of surface patterns that are found. In (6.4a), we see that words which have the
surface tone pattern Mid Low in isolation also can have the pattern High Low when
they occur other than phrase initial. In (6.4b) we see that words which have the
pattern Mid High in isolation can have the pattern Low High when they occur other
than phrase initial.

6.4. Tonal alternations on mono-morphemic nouns

Other
Isolation
surface pattern
a) ML oita HL odita ‘tortilla’
kuka kuka ‘comb’
b) MH Ilita LH Ita ‘baby goat’
je'é je'é ‘door’

Based on the data in (6.4), we could claim that the patterns in the second column
were basic and that in isolation initial High and Low tones occur as Mid. However
in Section 6.2.4, we show that underlying tones in MXY usually align at the right
edge. As rising contours are prohibited on single moras, then floating High tones
are not apparent unless the word being analysed is followed by a morpheme with
which the floating High tone associates. Another result of this right alignment is
that the Mid tone which is associated with the initial mora in (6.4) can be shown to
be a default tone. The difference between underlying Mid tones and default tones is

shown in Section 6.6.2.

6.2.2. Evidence for floating tones

We now turn to examine evidence for floating tones in MXY and how identifying
these floating tones provides insight into both the surface tonal phenomena as well
as what the underlying tones are.

Identifying the underlying tones in MXY is made more difficult by the fact
that floating High tones are not evident when the morphemes which sponsor them

are pronounced in isolation. To illustrate this phenomenon we look at the FO traces
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of two words which are both pronounced Mid Mid in isolation, Se’e ‘house’ and
na‘a ‘hand’. In the figure in (6.5), the red line shows the FO trace for the word na‘a
‘hand’, and the blue line is the FO trace for Se’e ‘house’. In both cases, there is a
slight fall pre-pause, which is typical of sentence-final intonation; otherwise the

tone pattern is the same for both words: that is, Mid Mid.

6.5. Comparison of FO trace words with Mid and Mid floating High

170
na‘a ‘hand’
fe‘e ‘house’
~N
<
<
I
= : / . l N
5
0 0.6989

Time (s)

However, when these words occur as the first word in a two-word phrase, the
surface tones of the initial syllable of the second word in the phrase are not the
same. This is shown in 6.6. The blue line shows the FO trace for the phrase Se’e
jaja ‘the coyote’s house’; the red line shows FO for the phrase na‘a jaja” ‘the
coyote’s front paw’?. We see that both phrases start and end at approximately the
same frequency. However in the phrase ‘the coyote’s front paw’ — the red line —
we see that FO rises on the initial syllable of jaja” ‘coyote’, indicating High tone.

The vertical line shows the approximate onset of the word jaja” ‘coyote’.

2 The word na’ refers to the hands of humans or the front paws of animals.
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6.6. Contrast of surface tones of jaja” ‘coyote’ following a Mid word and a Mid
High word

170

na‘a ‘hand’

fe’e ‘house’

Pitch (Hz)

A

0 1.762
Time (s)

Data like these provide evidence for floating High tones in MXY. They show
that the surface forms in isolation or pre-pause mask underlying differences. The
fact that the FO traces in (6.5) are identical can be attributed to a prohibition against
rising contours on a single mora. The differences in the underlying tones only
emerge when these words form part of a phrase as shown in (6.6). The association
patterns for the two phrases in (6.6) are shown in (6.7) and (6.8). In (6.7), we see
that the word Se’e” ‘house’ sponsors a Mid tone, and that jaja™" ‘coyote’ sponsors
a Low and a High tone. These underlying tones align at the right edge of their
sponsoring morphemes. In the surface form, a default Mid tone is inserted to
provide a tone for the initial mora of Be’@ ‘house’. The Mid tone of Se’e™ ‘house’
spreads to the initial mora of jaja™ ‘coyote’. The floating High tone sponsored by
Jjaja

H<coyote’ is deleted.

6.7. Association pattern for the phrase ‘the coyote’s house’

Be'e  jajar Be’e  jajan
Rl
M H D M

house  coyote

L
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The data in (6.7) contrast with that in (6.8), in which we see that the word
na’?™ ‘hand’/‘paw’ has a floating High tone. It is this floating High tone which
associates with the initial mora of jaja™ ‘coyote’, causing the rising FO contour we
saw in (6.6) above. Again a default Mid tone is inserted to provide a tone for the
initial mora of na 2" ‘hand’. The High tone sponsored by jaja™ is again deleted.

6.8. Association pattern for the phrase ‘the coyote’s front paw’

na‘a jajan na'a  jaja"
| — |1/
M H LH DMH L

paw coyote

We now turn to look at evidence for floating Low tones. Floating Low tones
form audible falling contours on the final syllable before a pause. These are visible
in pitch traces. The figure in (6.9) shows the pitch trace for the words &"aju™
‘horse’ (represented by the black line) and je’d! ‘door’ (represented by the red
line). The long fall of the High-Low glide on the final mora of &"aju™ ‘horse’ is

evident.

6.9. Contrast between Mid High-Low and Mid High

170

kVaj™ ‘horse’
Jje'd! *door’
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Time (s)

When words with floating Low tones occur in pre-pause position, there is an
audible down-glide. Floating Low tones are also evident when words which

sponsor floating Low tones occur in other than pre-pause position and the word to
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the right does not have a Low tone associated with it. Data to illustrate this claim
are given in Section 6.3 below.

We now turn to words for which we propose a floating Mid tone. We claim
that in MXY there are words which have an underlying Low Mid tone pattern. In
this case, Mid tones which are the second element of a tone melody do not become
floating tones when the word is pronounced in isolation or pre-pause (unlike High
tones which are the second element of a tone melody). Instead the FO of these
moras is phonetically between Low and Mid. This is illustrated in the figure in
(6.10). The black line represents the FO trace for no’oM" basket’, the red line for

no’o™ ‘adobe’ and the blue line for no’0"" ‘vegetable garden’.

6.10. Traces for no’0"" ‘basket,” no'0*™ ‘adobe,” & no’0""" ‘vegetable-garden’

170
MH ‘basket’
LM ‘adobe’
< LH ‘vegetable garden’
T
5
T ﬁ
75
0 1.221

Time(s)

Note that in (6.10), the blue trace for no’o ‘vegetable garden’ ends lower than the
red trace for no’ ‘adobe’. In MXY words like no’o ‘adobe’ which have a Low and
a Mid tone in their underlying form occur as Mid Lowered-Mid pre-pause. As we
see in (6.10) Lowered-Mid is phonetically between Low and Mid. The word no‘
‘vegetable garden’ ends in a Low tone. Further data shows that no’ ‘vegetable
garden’ also sponsors a floating High tone. The absence of the floating High in the
surface form shows that rising contours on a single mora are prohibited so the High
tone is deleted. Note that this prohibition on rising contours only applies to single
moras. Rising contours over two moras is attested, as was shown in (6.1).
However, when words that sponsor a Low Mid tone pattern occur other than
pre-pausally, the Low tone associates with the sponsoring morpheme and the Mid
tone with the morpheme to the right as shown in (6.11). Each of the three FO
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traces represents a two word phrase comprising no’, with its three different tone

patterns, plus k7™ ‘animal’.

6.11. FO traces for ‘the animal’s basket’, ‘the animal’s adobe and ‘the
animal’s vegetable garden’

170
: MH ‘basket’
i LM ‘adobe’
i LH ‘vegetable garden’
5 s
T ;
= H
E |
75 i
0 2.103

Time (s)

Note than in (6.11), the vertical line represents the onset of the word kit™
‘animal’; that is, the word kit is the second element of the phrase. We see that in
the case of the black trace, that of noo™" ‘basket’, the initial mora of k7™
‘animal’ is Mid and the second mora is High. In this we see that the floating High
tone of no’0"™" ‘basket’ associates at the right edge of 4it/" ‘animal’. The Mid tone
of no’o™ ‘basket’ spreads to the initial syllable of k7" ‘animal’. We see that the
FO traces for both ‘adobe’ (the red line) and ‘vegetable garden’ (the blue line) end
at about the same level. However the differences in FO traces are found on the

different tone patterns on &7t/ animal as is shown in (6.12) and (6.14).
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6.12. FO trace for the phrase ‘the animal’s vegetable garden’

170
N
>
S
T \—
\ N
75
0 2.026

Time(s)

Note that in (6.12), the initial mora of 47t/ is Low, and the second mora is High.
This is due to two phonological processes as were described for the association of
tone for the phrase no’o kit ‘the animal’s basket’: one, floating High tones align
as far to the right as possible. In this case the floating High tone of no’o'"
‘vegetable garden’ deletes the Mid tone associated at the right edge of kit™. Two,
the final Low of no“*! ‘vegetable garden’ spreads to the initial syllable of k7™M

‘animal’. The association of underlying to surface tones is given in (6.13).

6.13. Association pattern for the ‘animal’s vegetable garden’

no‘o Kiti no‘o kiti

L H M
However, in (6.14), we see that both moras of kit™M" are Mid following the word
for ‘adobe’. As we will show later in Section 6.4, there are words in MXY which
have floating Mid tones. So in these data we claim that the floating Mid of no0*™

LH MH
vegetable garden animal

‘adobe;’ associates with the initial mora of kit™M" ‘animal’,
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6.14. FO trace for the phrase ‘the animal’s adobe’

170
~N
==
S
75
0 1.922

Time(s)

In this section we have presented preliminary acoustic evidence for the
presence of floating tones in MXY. This issue is further discussed in the remainder
of this chapter. The surface forms which result from the association of floating

tones are discussed in Section 6.3 below.

6.2.3. Proposed underlying tones for mono-morphemic nouns

Having presented evidence for surface alternations and for floating tones in MXY,
we now turn to examine the surface tone patterns found on mono-morphemic nouns
and their corresponding underlying tones. In order to determine the underlying tone
patterns of nouns, the tones have to be considered in isolation as well as in different
contexts. We assume that there is no ‘spontaneous generation’ of tones; that is, all
tones which are present in the surface form are also present in the underlying form,
although they may be sponsored by a morpheme other than that with which they
are associated in the surface form. The exception to this principle is the default Mid
tone, which (as we will show) is used only as the last resort in MXY.

In order to identify the tones, we need to examine the surface tones of a given
word, as well as the tones on the word which follows it in different tonal contexts.
As we saw in (6.1) above, some words can show a number of different surface
tonal patterns; the issue is how to determine the underlying tones. One method is

the careful comparison of surface tones in different environments. In (6.15), we see
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that the surface tones of jzja™" ‘coyote’ are Mid Low, and that there is a High tone

on the initial syllable for #7*-nud" ‘mountain’.

6.15. Initial High tone on ‘mountain’

k“afa"  jaja" ffi-nun
g0 coyote mountain
The coyote is going to the mountain.

In (6.16), we see that the surface tones on fSilu ‘cat’ are High Low, and there is

a surface Mid tone on the initial mora of #7*-nuu*" ‘mountain’.

6.16. Initial Mid tone on ‘mountain’

k¥a'a"  Bilu fi-nun
g0 cat mountain
The cat is going to the mountain.

On the basis of these two utterances, we conclude that jaja” ‘coyote’ has a floating
High tone, as this analysis allows us to account for the surface form of #7-nuu"
‘mountain’ in (6.15). It also follows that fi/u ‘cat’ doesn’t have a floating High
tone as the initial syllable of #7-nuu" ‘mountain’ in (6.16) is Mid, and as we will
see later, a Low tone sponsored by a word does not spread to another word with a
Low tone associated at the right edge. Also by comparing (6.15) and (6.16), we
conclude that filu ‘cat’ has a High tone on the initial mora whereas jaja” ‘coyote’

n

does not. If the High tone on the initial mora of Silu ‘cat’ were sponsored by k"a’

n

‘go’ then we would have expected to find a High tone on the initial mora of jaja

AH <coyote’ has an

‘coyote’ as well. So from these data we conclude that jaja
underlying Low High tone melody, aligned at the right edge of the word, whereas
P ‘cat’ has a High Low melody aligned at the left edge. The importance of the
claim that in MXY most tones align at the right edge of their sponsoring morpheme
is presented in Section 6.6.1. We claim that S/ /i” ‘cat’ is one of a small set of
nouns which has a High tone linked to the initial syllable.

Analysis of the surface tones on words in different contexts, as exemplified in
(6.15) and (6.16), has led to the identification of the underlying tone melodies
found on bimoraic words in MXY. The data in (6.17) give a comparison between
the surface tone patterns found on MXY nouns in isolation and the underlying
tones. The other factor which was taken into consideration to determine the tones

of words is the tones of the word following them. The tone patterns given in the
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first column show the surface forms found on nouns in isolation; the second
column gives the proposed underlying tones. We also include the number of nouns
with this tone pattern found in a data base of 406 bimoraic nouns. These words are

all the bimoraic nouns found in the preliminary dictionary for MXY.

6.17. Comparison of surface and underlying tone patterns

Surface tones in Underlying Example Count | Percentage

isolation tones
1 | Mid Low L kika comb 20 5.4%
2 | Mid Low LH oita tortilla | 86 21.2%
3 | Mid M pe'e house 2 0.5%
4 | Mid MH kit animal | 89 22.9%
5 | Mid Lowered-Mid | L M kio1 pot 77 20.4%
6 | Mid Mid-Low ML ina™ dog 57 14%
7 | Mid High H je'é door 4 1.0%
8 | Mid High-Low HL k™aju" | horse 23 6.2%
9 | High Low HL Bilu cat 29 6.9%
10 | High Mid HM féla calf 5 1.5%

From the data in (6.17), we see that 91.6% of the bimoraic nouns used in the study
have their underlying tones aligned at the right edge of their sponsoring morpheme.
The data in (6.17-9) and (6.17-10) exemplify the exceptions: namely nouns which
are High Low or High Mid, with the High tones associated at the left edge. We
claim that the Mid tone found on the initial mora of Categories 1 through 8 when
pronounced in isolation are provided by default, rather than being part of the
underlying inventory. Evidence for the presence of Mid tones in the underlying
forms and the differences in behaviour between underlying Mid tones and default
Mid tones are presented in Section 6.4.

Categories 1-6 in (6.17) correspond to the six categories proposed for Proto-
Mixtec in Chapter 5. These categories account for 84.5% of the total. Or put in
slightly different terms, innovative patterns with an initial High tone in their
underlying tone melody only account for 15.5% of the bimoraic nouns. These
words fall into two broad groups: those with the High tone associated with the

second mora, as found in categories 7 and 8, which amount to 7.2% of the total,
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and those with the High tone associated with the first mora as found in categories 9
and 10, accounting for 8.4%. Loans from Spanish occur in both of these broad
groupings. For example, the High tone occurs on the initial syllable words such as
yé' " “calf’, from Spanish ‘becerro’. Other loan words from Spanish have the
High tone associated with the second mora, for example &"aju™ ‘horse’ from
Spanish ‘caballo’.

We also note that nine possible combinations of High, Mid and Low are
represented in (6.17), assuming that identical adjacent tones are represented by one
tone underlyingly. A preliminary examination of the surface forms show that on
the initial syllable there are only two possibilities, High or Mid, whereas on the
second syllable there are six possibilities. By positing that tones align at the right
edge, we see that the contrast on the initial syllables is actually between unspecified
and High.

We have also seen that only a few nouns have a High tone as the initial
element in their tone patterns. When we consider the tone patterns of verbs, the
percentage is even lower. For example, in over 1500 verbs in the MXY lexical
database, there is only one verb, saff'" ‘tire’ which has an initial High tone that is
associated with the right edge.>* One reason for this is probably that High tone
marks morphological categories. In the case of verb roots, High tones are almost
always the second element of the tone melody; that is, they usually occur as a
floating tone. It is noteworthy that the tone patterns found on almost all mono-
morphemic verb roots correspond to the six tonal categories proposed for Proto-
Mixtec.

6.2.4. Tone shiftin MXY

In this section we present a comparison of the surface and underlying tones of
MXY with the tones of other varieties to substantiate the claim that in MXY, tones
align at the right edge of their sponsoring morpheme, and that this alignment has
resulted in floating tones.

In Chapter 4 we showed how Pike’s class (b) morphemes can be better

analysed as having a floating High tone. In (6.18) we compare words which in

3 The verb /sapi™/ ‘tire’ is an exception of the allophonic variation of the phoneme /s/ in that the
initial consonant is [{] even though it occurs before a mid vowel.
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MXY and MIG are pronounced Mid in isolation, but in XTA only the word Sé’e
‘house’ has Mid on both syllables, whereas for the other words there is a Mid High

tone pattern.

6.18. Comparison between Mid Mid and Mid High

MXY SMG XTA
MM pBee pee  Be‘e ‘house’

MH Kiti() kity(") kiti  ‘animal’
nutfi() nufi(") nafi  ‘beans’
pBiko() piko() Piké “fiesta’

jutn() jo'n() jui'a  ‘mouth’

In the data in (6.19), we see that in MIG and MXY, words which have a Mid
Low tone pattern in isolation are divided into two groups: one with a floating High
tone and the other one without. The words which form these groupings correspond
in the first case to words which in XTA are Low High in isolation and in the

second case, those which are Low Low.

6.19. Mid Low versus Mid Low floating High

MXY MIG XTA
Low kuka kuka k%ika ‘comb’
kve’e  kve'e  kv™e'® ‘illness’

outu sutu sutut  ‘priest’

Low High ko’0() ko’o() ko6  ‘bowl’
nini"(") nini"(") nuni® ‘corn (grains)’

koo() koo() kodé  ‘snake’
The correspondences between the underlying tones of these varieties

substantiates the claim that the presence or absence of a floating High tone is not

purely arbitrary but rather can be attributed to the right shift of tones.
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We now turn to look at evidence for floating Low and Mid tones, which
suggests that the right-ward shift has been even more thorough-going in MXY, so
that in this variety of Mixtec the tones sponsored by a lexeme are usually aligned at
the right edge of the sponsoring morpheme.

MXY permits falling contours pre-pausally. These contours are analysed as a
sequence of either High-Low or Mid-Low. When words with either of these two
tone melodies are pronounced before a pause, the downglide is audible. Elsewhere,
the second element of the contour associates with the morpheme to the right. In
(6.20), we give data in which the noun subject ‘dog’ is fronted for contrastive

focus.

6.20. Association of floating tones in MXY

ina" sinu"  jukan inan sinu®  juka®

— L&\

1t’s the DOG that is running over there.

ML H

dog IPFV  run there

In these data the floating Low tone sponsored by ina™" ‘dog’ associates with
the verb sinu” ‘run’. The High tone which marks the imperfective associates with
the first mora of juka™ ‘over there’. The High and Low tones sponsored by
Juka™" ‘over there’ form a falling contour. In Chapter 8 we give evidence for the

ne¢

claim that the imperfective stem of sinu” ‘run’ is toneless.

The right-ward movement of tones also is seen in loan words from Spanish or
Nahuatl, so that the High Low pattern found in other varieties is realised as a High-
Low glide word final in MXY when these words occur pre-pausally. When these
words occur other than pre-pausally, the Low tone of the glide associates with the

initial syllable of the following word.

6.21. Nouns with High-Low falling contour

Input Form  Gloss
tali ‘corn drink’, from Nahuatl aro/li

k“aju ‘horse’ from Spanish caballo
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Words which have Mid-Low falling contours on the final syllable in MXY
have Mid Low in MIG and Mid Mid in XTA as shown in (6.22).

6.22. Mid-Low contour in MXY

MXY MIG XTA

ita” it ita ‘cornfield’
oa isu isi ‘deer’
ita’ ita ita ‘flower’

8idi i fifi  ‘aunt’

In MXY there is a fourth phonetic level which is between Low and Mid which
we claim is the phonetic result of a Low and a Mid tone being associated with one
TBU. We call this level Lowered-Mid. The following table gives examples of
words with this tone pattern; note that in other varieties the Low Mid tone melody

is realised over both moras of the word.

6.23. Low-Mid nouns in MXY

MXY MIG XTA

kidoi  kisi  kisi  ‘cooking pot’
tani”  tani ‘palm belt’
no’'s. no o ‘adobe’

In MXY, when Low Mid words are pronounced other than pre-pause, the Low
tone associates with the sponsoring morpheme and the Mid tone associates with the
following morpheme. The tonal phenomena exhibited by this group of words
provide evidence for the existence of underlying Mid tones in MXY as we show in
Section 6.4 below where we provide additional evidence for the claims that all
three tone levels — High, Mid and Low — can occur as floating tones. We claim that

this is a result of right-ward shift of the underlying tones.
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6.3. PROVIDING TONES FOR TONELESS TBUS

Having established that tones usually align at the right edge of their sponsoring
morpheme, we now examine the three strategies used by MXY to provide tones for
toneless TBUs. These strategies are:

= Spread the final tone from the word to the left

= Associate a floating tone

= Insert a default tone

First we present data to show how tones spread; and secondly, we show how the
association of floating tones provide tones for toneless TBUs. In these two sections
we also show that when neither of these two processes applies, then a default Mid

tone is inserted.

6.3.1. Tone spreading

First we look at how the final tone of the quantifier can spread to the initial mora of
the noun it modifies. Morphemes which belong to these two lexical classes can be
given as answers to content questions, so we refer to these as words. In (6.24), we
give examples of phrases which consist of a quantifier plus noun in which there is a
High tone associated with the final mora of the quantifier. We see that the final
High tones spread to the following word regardless of what tone is associated with
the final mora of the second. In order to present the different options, we have
included words which have a Mid tone associated with them, although the evidence

for the presence of underlying Mid tone is presented in Section 6.4.
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6.24. Spread of High tone

a) High spreading to words with a High tone
paa” tiju" ‘much work’ paa" jéé ‘many doors’

paa” litt  ‘many kids’ paa™ i’ ‘many steam bath houses’

b) High spreading to words with a Mid tone
paad” kiti  ‘many animals’ paa™ titfi ‘many avocados’

Baa"™ nutfi ‘many beans’ paa" nioi ‘many corn-on-the-cobs’

c) High spreading to words with a Low tone
paa"™ kuka ‘many combs’ paa" juku ‘many medicines’

paad” outu  ‘many priests’ paa” 06mo" ‘many blouses’

In (6.24a), we see that High tone spreads to words which already have a High tone
associated with them. In (6.24b), we see that the final High tone spreads to both the
moras of words which have Mid tone on both moras in isolation. In (6.24c) we see
that words which have a Low tone on the second mora now have the surface form
High Low. There are no cases in which words which have an underlying Mid or
Mid High tone pattern were realised with a High Mid pattern. Data such as these in
(6.24b) could suggest that these words are underlyingly toneless, although we will
also see data that show otherwise.

We now turn to look at quantifiers which have a final Mid tone. In (6.25), we
see the surface tones of words which follow words such as 77 ‘one’, which have a
Mid tone associated at the right edge. Note that in all of these cases, the Mid tone
spreads to the initial syllable of the noun, no matter what tone is associated at the
right edge.
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6.25. Spreading of Mid tone (final tone of /™ ‘one’)

a) Mid tone spreading to words with a High tone

" tiji"  ‘one work’ " je’é ‘one door’
ii" litd  ‘one kid’ " it ‘one steam-bath house’

b) Mid tone spreading to words with a Mid tone

n

ii" kiti  ‘one animal’ " i ‘one avocado’

n n

ii" natfi ‘one bean’ 1" nidi ‘one sweet corn’

c) Mid tone spreading to words with a Low tone

ii" kiuka ‘one comb’ i1 juku ‘one medicine’

n

ii" outu  ‘one priest’ ii" 00°nd" ‘one blouse’

It could be argued that 7™ ‘one’ is toneless. However, in MXY we distinguish
between toneless syllables and syllables with which a Mid tone is associated. This
difference is crucial in understanding the tonal phenomena of the verbal
morphology, as will be explained in Chapter 8. We also present more evidence for
the presence of underlying Mid tones in Section 6.4 below.

We now turn to words which have a Low tone associated at the right edge. As
in the case of the data presented in (6.24a) in which the final High tone spreads, we
can see from the data in (6.26) below that final Low tones spread to the initial
syllable of the following word, unless a Low tone is associated with the second
TBU, in which case spreading is prevented. The data in (6.26a) and (6.26b) show
how Low tones spread to the initial syllables of words which have either a High
tone (6.26a) or a Mid tone (6.26b). However, in (6.26c) we see that Low tones do
not spread to words which already have a Low tone. In these cases a default tone is

inserted to provide a tone for the initial syllable of the noun.
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6.26. Spreading of Low tone (final tone of un/™* ‘three’)

a) Low tone spreading to words with a High tone

ini" tiju®  ‘three works’ ini" je%é ‘three doors’
ini® litd  ‘three kids’ oni"  ji'" ‘three steam-bath houses’

b) Low tone spreading to words with a Mid tone

ini" kiti  ‘three animals’ ani"  titf1 ‘three avocados’

n n

ani" nutfi ‘three beans’ ani" nidi ‘three corn-on-the-cobs

2

c) No spreading to words with a Low tone

n n

ini® kuka ‘three combs’ ini"® juku ‘three medicines’

n

ini" Outua ‘three priests’ ini" 80'no" ‘three blouses’

The data given in (6.24), (6.25), and (6.26) show some of the similarities and
differences between the behaviour of the three tone levels. All three tones spread
across word boundaries and thereby supply a tone for the initial toneless TBU of
the following word. However, there is a restriction in that a final Low tone does not
spread to a word which already has a Low tone associated with it, whereas Mid and
High do.

6.3.2. Association of floating tones

We now look at a different strategy used in MXY to provide tones for toneless
TBUs, namely the association of floating tones.

First we provide further evidence for the presence of floating High tones in the
underlying representations. In (6.27), we contrast the surface tones on nouns
following the quantifiers un/™ ‘three’ and kuu™ “four’. The words uni™ ‘three’
and kuu™ ‘four’ have the same tone pattern in isolation: in isolation, the floating
High tone of kuu™" ‘four’ is not manifest and both words occur as Mid Low. In
each of the sets of data given in (6.27), the surface tones of the noun are given at

the top of the column.
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6.27. Comparison of tones of nouns modified by un/™ ‘three’ and Auu™ ‘four’

a) Words with a High tone aligned at the right edge

LH LH
ani®  tiju" kau" tju” ‘work’
ani"  lita koau" lita ‘kid’
ini" je%é kau®  jeté ‘door’
oni"  ji'" kan® it ‘steam bath house’

b) Words with a Mid tone aligned at the right edge

LM LH
oni®  kiti kou"  kiti ‘animal’
ini"  nutf1 kau"  nutfi ‘bean’
ani®  titf1 kau"  titfi ‘avocado’
uni® niodi kau® niof ‘corn-on-the-cob’

c) Words with a Low tone aligned at the right edge

ML HL
uni®  kika kuu" kika  ‘comb’
ini"  outu kau" outu ‘priest’
ini"® juku kau"  juku ‘medicine’
ni"  06°no" ktau® 06°no"  ‘blouse’

Consider first the data in (6.27a). The surface tones on the nouns are the same
following both uni” ‘three’ and kuu” ‘four’, so if we considered only these data we
would wrongly assume that both uni” ‘three’ and kuu” ‘four’ have only a Low tone
underlyingly. Note that in these data the High tone associated with the second mora
of the nouns is sponsored by the noun itself. On the other hand, in the data in
(6.27b), we see that there is a High tone associated with the second mora of the
noun, when it follows kuu” ‘four’ but not uni™‘three’. We claim that this High

tone is sponsored by kuu” ‘four’. These data illustrate the tendency of floating High
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tones in MXY to associate at the right edge of the following morpheme. This
association of floating High tones with the second mora of a noun only occurs if
the noun has an underlying Mid tone as the first or only element of its tone melody.
In these data we also see that the Low tone associated with the second mora of
kuu™ “four’ spreads to the initial mora of these words. Turn now to the data in
(6.27¢). There the surface tones of the noun are again different following wuni”
‘three’ and kuu” ‘four’. Therefore, on the basis of the data in (6.27), we claim that
kuu™ “four’ has a floating High tone which associates with the initial syllable of
the following noun. In other words, uni* ‘three’ is differentiated from kuu™" ‘four’
in that the latter has a floating High tone, whereas the former does not. Thus if we
consider both the data in (6.24) above and (6.27a), we see that while a final High
will spread to a following word which has a High tone, in this context a floating
High will not associate with a noun which already has a High tone.

The data in (6.27) exemplify three processes which account for the association
of underlying tones to TBUs: one, floating High tones do not associate with words
with which a High tone is already associated; two, spreading an associated
underlying tone is preferred to inserting a default Mid tone; three, floating High
tones align as far to the right of the prosodic constituent as possible. Theoretically
these processes are better expressed in terms of Optimality Theory constraints
rather than rules, as their application needs to be seen in terms of preferences rather
than categorical application of rules. The theoretical issues are discussed in
Section 6.6 below. Here we give a brief description of these processes.

First we look at data which show two processes: floating High tones do not
associate with words which already have a High tone associated with them, and
spreading underlying tones is preferable to inserting a default Mid tone. In (6.27a)
the Low tone of kuu™ ‘four’ spreads to the initial syllable of /ifi' ‘baby goat’,
leaving the floating High tone of kuu™" ‘four’ un-associated. This is illustrated in
(6.28).

* A brief account of tonal association using an Optimality Theory framework is given in Appendix
E.
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6.28. Spread of final Low tone when association of floating High is blocked

kuun litu kuun litu
LH D LH
four kid
four kids

We claim that the floating High tone of kuu™" does not associate with Zif'™”
because /irit' has a High tone associated with it. We claim that the Low tone of
kuu™" spreads to the initial syllable of Zirt#' as MXY has a preference to spread
underlying tones rather than to insert a default Mid tone. However, we also see
that there is a default Mid tone associated with the initial syllable of kuu™" as no
other tone is available for this initial toneless TBU.

We now look at data from (6.27b) which exemplify that floating High tones
align at the right edge of prosodic constituents. In these data we see that not only
does the Low tone sponsored by kuu™" ‘four’ spread to the initial syllable of k7itM"
‘animal’, but the floating High tone associates at the right edge, deleting the Mid
tone that is associated with it. The association pattern for kuu” kiti ‘four animals’ is
illustrated in the figure in (6.29).

6.29. Association of floating High at the right edge

kuun kiti kuur kiti
LH DLH

four animal

four animals

The data in (6.29) assume the presence of an underlying Mid tone. We show in
Chapter 9 on verb morphology that floating High tones do not associate with final
TBUs when these are unspecified for tone, whereas they do associate with moras
associated with Mid tones.

We now turn to look at phrases which exemplify the association of floating

Mid tones. Since we have not found a quantifier which has a Low Mid tone
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pattern, the adjective Sa’a™ ‘good’ is used in these examples (6.30 a-c). Note that

when the adjective occurs before the noun, the adjective is the predicate of the

sentence.

6.30. Association of floating Mid tone in the phrase ‘the noun is good’

a)

b)

Association of floating Mid tones with words with a High tone
paa  tiju" ‘work’ pa’a je'é ‘door’

paa litd ‘kid’ pata  ji'i" ‘steam-bath house’

Association of floating Mid tones with words with a Mid tone
paa kit ‘animal’ pa’a titfi ‘avocado’

pa'a  niafi  ‘beans’ pa‘a  nidi ‘corn-on-the-cob’

Association of floating Mid tones with words with a Low tone
paa  kika  ‘comb’ pa'a  joku ‘medicine’

paa diith ‘priest’ pa’a  d0'no"  ‘blouse’

From the data in (6.30) we see that the floating Mid of fa@™ ‘good’ associates

with the following word no matter what tone is associated at the right edge. (This

will be pursued further in Section 6.4 below, where we will show how the floating
tone of Ba’a™ ‘good’ contrasts with the default Mid tone.)
Finally in this section we look at the association patterns for floating Low

tones. Data to illustrate these phenomena are given in (6.31), using seku™M" ‘a few’

as the quantifier.
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6.31. Association of floating Low tone

a) Association of floating Low tones with words with a High tone
sekii tiju"  ‘few works’ sekii je%é ‘few doors’

seku lita  ‘few kids’ sekii  ji'i" ‘few steam-bath houses’

b) Association of floating Low tones with words with a Mid tone
seku kiti  ‘few animals’ seku  titfi ‘few avocados’

sekii nutfi ‘few beans’ sekii nidi ‘few corn-on-the-cobs’

c) No association of floating Low tones with words with a Low tone
sekii kioka ‘few combs’ seki juku ‘few medicines’

seku outu ‘few priests’ sekii 30°nd" ‘few blouses’

In (6.31), we see that floating Low tones associate with words with High and Mid
tones, but not with words which already have a Low tone associated with them. In
(6.31c¢), the floating Low tone sponsored by sekit™M" ‘few’ is deleted. Although no
definitive evidence is available at present, it is likely that the final Mid tone of
seku™ ‘few’ spreads to the initial syllable of the following word, rather than
inserting a default tone, based on the observed phenomenon that in MXY tones
associated with the final mora of one word spread to the initial mora of the
following word, unless there is some condition which prohibits spreading.

In this section we have seen some similarities and differences in the behaviour
of High, Mid and Low tones. We have seen that final High tones spread to a word
which already has a High tone associated with it, and final Mid tones also spread to
words which have a Mid tone associated at the right edge. However, Low tones do
not spread if there is already a Low tone associated at the right edge. It is only
floating Mid tones that will associate with morphemes which have a Mid tone
associated at the right edge; neither floating High tones nor floating Low tones
associate with morphemes which have a High or a Low tone associated with them,

respectively.
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We have also documented data in which we claim that a default Mid tone is
inserted. There are two tonal association prohibitions which make the insertion of

a default tone necessary:

1) Low tones do not spread to words which have a Low tone associated at the
right edge.
2) Floating Low tones do not associate with words which already have a Low

tone associated with them.

6.4. EVIDENCE FOR UNDERLYING MID TONES

In the data shown in this chapter so far we have assumed that there are instances of
the presence of Mid tones in the underlying representation. In examples where Mid
tones are present we have shown how their presence accounts for the surface forms.
We now turn to examine evidence of the presence of Mid tones underlyingly.
Whereas the phonetic Mid tones on the initial syllables can be shown to be default,
we posit that in addition there exists a fully specified underlying Mid tone.

There are four reasons for such a claim:

* underlying Mid tone contrasts with Low and High

* Mid tones form contours

* Mid tones form a barrier between adjacent Low tones

* the most compelling reason: underlying Mid tones participate in certain

phonological processes which default Mid tones do not

We now discuss each of these reasons in turn.

6.4.1. Evidence of contrast between Mid, Low, and High

First we establish the presence of floating Mid tones in the input forms by
contrasting the tones on the initial syllables of the second word of the phrase. In
these examples, we use genitival phrases to illustrate the processes as there are no
quantifiers which have a Low Mid underlying tone melody. In (6.32) we see that
the surface tone of the initial syllable of dusu* ‘priest’ is Mid in (6.32a) and (6.32b),
but High in (6.32¢). To account for this High tone, we claim that diza" ‘tortilla’
has a floating High tone.
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6.32. Surface forms of dufi/ ‘priest’

a) kuka outh ‘priest’s comb’
b) tfaka  outu ‘priest’s fish’
c) Oita dutu ‘priest’s tortilla’

From the data in (6.32), we could assume that #aka™ ‘fish’ and kuka" ‘comb’ only
have a Low tone in the input and that the Mid tone on the initial syllable of dus*
‘priest’ is a default Mid tone which is inserted to prevent two adjacent Low tones.
However, the data in (6.33) show that a different analysis is required. We see that
the surface tone of the initial syllable of /' ‘kid’ is Low in (6.33a) and (6.33c¢),
but not in (6.33b).

6.33. Final Low tone nouns followed by /i ‘kid’

a) kuka lita ‘kid’s comb’
b) tfaka litd ‘kid’s fish’
c) Oita lita ‘kid’s tortilla’

The data in (6.33a) and (6.33c) show that final Low tones spread to provide the
initial tone of /Zif' ‘kid’. However, the floating High tone of dita"" is prevented
from associating with /ir#' (as we have seen, floating High tones do not associate
with words which already have a High tone). On the other hand, in (6.33b), we see
that the final Low tone of #aka™ ‘fish’ does not spread to the initial mora of /Zifu!
‘kid’, but the initial mora of /' ‘kid’ has a Mid tone. We posit that this Mid tone
is sponsored by f#aka™ ‘fish’. Thus from the data in (6.33) and (6.32), we posit the
following underlying patterns as shown in (6.34).

6.34. Underlying tones for nouns with final Low tones

a) kuka L ‘comb’
b) tfaka LM “fish’
c) Jdita LH ‘tortilla’
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Therefore we claim that for MXY there are floating Mid tones as well as
floating High and Low tones. We have shown how underlying Mid tones contrast
with both High and Low tones.

6.4.2. Evidence that Mid tones form contours and that they are

not transparent

We now turn to words which have an audible Mid-Low falling contour pre-pause.
In (6.26) above we saw that the final Low tone of a word was prevented from
spreading to the initial syllable of the following word when that word had a Low
tone associated at the right edge. In (6.35a) we see that the Low tone of kuka"
‘comb’ does not spread to dus ‘priest’. However, in (6.35b) it spreads to ina"'"
‘dog’.

6.35. Association of Low tones

a) kuka outu ‘priest’s comb’

b) kika ina™ ‘dog’s comb’

We consider that it is the avoidance of two adjacent Low tones that prevents the
spreading of the Low tone of kukad“ in (6.35a).° This association pattern is
illustrated in (6.36). Note that in the underlying form there are only two Low
tones. In the surface form, the Low tone of kuka- ‘comb’ is prevented from
spreading due to the Low tone associated at the right edge of dur ‘priest’. We
propose that two default Mid tones are inserted to provide tones for the initial

syllables of both words in the phrase.

° Sequences of two Low tones are permitted in the perfective form of compound verbs where the
derivational prefix sponsors a Low tone. This is further discussed in Chapter 10.
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6.36. Prohibition of two adjacent Low tones

kuka dutu kuka Outu
| — 1] |
L | DL DL

comb priest

the priest’s comb

These data in 6.36 contrast with the data in (6.35b) in which the final Low tone of
kukd" ‘comb’ spreads to the initial mora of ina™" ‘dog’. This is illustrated in
(6.37). In the underlying form, we have the Low tone sponsored by kuka“ ‘comb’,
but this time, the second word of the phrase sponsors both a Mid and a Low tone.
On the right hand side of the diagram we see that the Low tone of kuka" ‘comb’
spreads to the initial mora of ina"" ‘dog’. Note that the underlying Mid tone of
ina"™ ‘dog’ acts as a barrier, or in other terms is not transparent, so that two Low

tones do not occur adjacent to each other.

6.37. Spread of Low tone to a Mid-Low word

kuka inan kuka inan
| —
L ML D L M L
comb dog

the dog’s comb

If ina™" ‘dog’ had only a Low tone in the melody, then the Low tone of kuka"
‘comb’ would not be expected to spread as that would result in two adjacent Low
tones. As we have already seen in (6.35a) above, spreading of a final Low tone to
the following morpheme is prohibited if there is a Low tone associated with the
second mora of that morpheme. If both dutu ‘priest’ and ina” ‘dog’ had the same
underlying tones, then some account would have to be given for the difference in
association patterns. The most straightforward solution is to posit that there is a
Mid tone present which associates with the second TBU of the sponsoring

morpheme, and to say that in positions other than pre-pause, the Low tone
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associates with the word to the right, unless that word already has a Low tone
associated with the second TBU.

These data from MXY contrast with another Mixtec language, that of MIL
(Daly and Hyman, 2007). In MIL “Mid” tones are transparent, so that there is a
prohibition on sequences containing a Low tone, followed by any number of “Mid”
tones, followed by another Low tone, as this would result in two adjacent Low
tones on the tonal tier. This leads Daly and Hyman (2007) to posit that in MIL only
High and Low are specified and that the third tone is underspecified. In MXY,
however, the Mid tone posited for the input of /na" ‘dog’ forms a barrier between

the two Low tones so that the two Low tones are not adjacent.

6.4.3. Underlying Mid tones participate in phonological processes

that default tones do not

We now turn to look at differences in behaviour between underlying Mid tones and
default Mid tones. These differences are detected in contexts where, based on the
underlying tones of the morphemes, we would expect the sequence High Low Mid
to occur. However this tone sequence is not permitted in MXY. When the
underlying tones give a surface pattern of High Low Mid, the Low tone is raised to
Mid. However, when the Mid tone in this sequence is in fact an inserted default
tone, then the sequence remains High Low Mid. To illustrate these processes we
contrast phrases with Ba’a™ ‘good’ with sefi ‘spicy’. In (6.38), we illustrate the
results of the association of the floating Low tone of Ba’a™ ‘good’ with the noun.
In these data Ba’a™ ‘good’ is the predicate of the sentence. Note that in all cases
the floating Mid of fa@™ ‘good’ is associated with the noun.

6.38. Contrast between Low Mid underlyingly and Low

Surface tones  Underlying

on noun tones of noun
a) pa‘a kuji® MA LM ‘the meat is good’
b) pa‘a nini® ML LH ‘the maize is good’
c) pa‘a tfittt M ML ML ‘the banana is good’

The data in (6.38) contrast with those in (6.39), where we see that the Low
tone sponsored by seft ‘spicy’ does not spread to words which have a Low tone

associated at the right edge; however, the Low does spread to the initial mora of
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it ‘banana’ as this word has a Mid tone associated at the right edge as well as a

floating Low tone.
6.39. Spread of final Low tones

Surface tones Underlying

on noun tones of noun
a) sétu kuji" M A LM ‘the meat is spicy’
b) sétu nuni" ML LH ‘the maize is spicy’
c) sétu tfitet L ML ML ‘the banana is spicy’

We now turn to examine the results of associating a floating High tone with
the initial mora of fa’@™ ‘good’ and sefit ‘spicy’. We consider each noun in turn
in these two different contexts. In (6.40) and (6.41) we note the surface tones of
nuni™ ‘maize’. We observe that in both contexts the surface tones of nuni™
‘maize’ are Mid Low. But crucially in (6.40), the tone on the second mora of
Pad™ ‘good’ is Mid. We claim that this is due to the occurrence of the tonal
sequence High Low Mid, in which Low is raised so that it is acoustically

indistinguishable from a Mid tone.

6.40. Raised Low in a High Lowt Mid sequence

sési ~ p4’a  nini"
H  sesi() pa’a*™ nuni""
IPFV taste good maize

the maize tastes good

However, in (6.41), we see that the tones on nuni™ ‘maize’ are the same
following ser ‘spicy’ as they were following fa@™ ‘good’. But in this case the
Low tone of sefu™ ‘spicy’ is not raised, even though the surface tonal pattern is
High Low Mid. We claim that the reason for this is that the surface Mid tone
which forms part of the High Low Mid sequence is not part of the underlying tonal
inventory for this phrase, but rather has been inserted to prevent two adjacent Low

tones.
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6.41. No raising of Low in the sequence High Low Default

sési sétu  nuni”
H sesi() setu® nuni™

IPFV taste spicy maize

the maize tastes spicy

We see further examples of the same phenomenon in (6.42), (6.43), (6.44) and
(6.45). The Low tone of faa™ ‘good’ is raised to Mid, whereas the Low tone of

setu” ‘spicy’ is not.
6.42. Raising of Low in the sequence High Low Mid

sési paa  kaji"
H  sesi() pa’a™ kuju"™
IPFV taste  good meat

the meat tastes good

6.43. No raising of Low in the sequence High Low Default

sesi sétu  kaju”
H sesi() setu® kuju™™
IPFV taste spicy meat

the meat tastes spicy

6.44. Raising of Low in the sequence High Low Mid

sesi  paa it
H  sesi() pa’a™ tfite™
IPFV taste  good banana

the banana tastes good
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Note that in 6.44, the floating Mid tone of Ba’a™ ‘good’ associates with a word

that has a Mid tone associated with the second mora.

6.45. No raising of Low in the sequence High Low Default
sési sétu  tfite
H sesi() setu®  fite™™
IPFV taste  spicy banana

the banana tastes spicy

The data in (6.39) to (6.45) provide evidence that underlying Mid tones are not
identical with inserted default tones. This leads to the claim that in MXY there is
an underlying contrast between High, Low and Mid, and the inserted default tone is

not the same tone as the underlying Mid tone.

6.5. ACOUSTIC EVIDENCE FOR THE DIFFERENCE
BETWEEN MID TONE AND DEFAULT TONE

So far the data presented in this chapter have been largely impressionistic. We now
present acoustic evidence to show that underlying Mid tones participate in
phonological rules which default tones do not. We examine data which show that a
Low tone in the sequence High Low Mid is raised so that it is phonetically
indistinguishable from Mid tone, whereas a Low tone in the sequence High Low

Default is not raised.

6.5.1. Methodology

Data shown in Section 6.4.3 above indicate that the Low tone in the sequence High
Low Mid is raised to Mid, whereas the Low tone in the sequence High Low
Default is not. This section presents acoustic evidence for this claim. As the
experiment described in Section 6.5.2 is the first in this thesis, we now explain the
methodology used in collecting the data for all experiments documented in this and
subsequent chapters. The elicitation lists used for the experiments are given in
Appendix C. For all the materials presented, the surface tones, the underlying tones,
the morphemic gloss and free translation are given.

Recordings used in this thesis were made by a number of participants, all

native speakers of MXY, representing two of the counties included in the MXY
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designation. The people who participated in the different experiments were
determined by who was present at the time of the recording. In (6.46) we give a

list of all the people who participated in the experiments described in this thesis.

6.46. List of participants

Age | Sex

GA | 40’s | Male

GO | 30’s | Female

LF | 30’s | Male

MR | 50°s | Male

PG | 40’s | Male

SM | 60’s | Female

The participants were given sentences to read. To ensure that the order in
which sentences were read did not influence acoustic features, each participant read
the sentence prompts in a different random order. Each sentence prompt was
printed on a separate slip of paper. These slips of paper were put in a box and
selected at random by the participant. All participants had had practice in reading
MXY, although some were more fluent readers than others.

The technician conducting the recordings was Rodolfo Miguel-Ldopez, a native
speaker of MXY. The materials used in each experiment were prepared with his
help in order to provide as near to natural utterances as possible given the
constraints of each experiment. Rodolfo’s insights into his language helped identify
possible differences of interpretation of the utterances due to changes of focus.

The recordings were made in a sound-proof room using an EDIROL
R- 09HR recorder (the internal microphone was used). The large digital files were
broken down into individual files for each of the target words. Each individual file
contains two repetitions of an utterance. The second repetition of each utterance
was saved to a separate 88.2 kHZ 16 bit .wav file for analysis. The target words
were segmented manually using Praat version 5.2.25 (Boersma & Weenink, 1992-
2011). The segmentation was done using the visual cues from spectrograms. The
measurements were taken using Praat scripts, and then analysed using SPSS.

The statistical analysis methods used in most cases look for variance in results
that are not likely to be the result of random variation. In the analysis of variance

(ANOVA) it is assumed that each measurement is a separate case. However, in
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these data the measurements taken are not all independent of one another in that the
participants recorded various utterances. We compare the measurements taken for
each speaker with measurements gathered from other utterances by the same
speaker in the same experiment set; that is, we are looking at within-subject
repeated measure variance. Therefore the ANOVA results given show variation

between speakers rather than variation between the utterances.

6.5.2. Evidence that Mid and Default tones are not the same

We now turn to look at the acoustic evidence for the claim that a Low tone is
raised in the sequence High Low Mid, but not in the sequence High Low Default.
In order to be able to check this hypothesis, eleven nouns with a variety of
underlying tonal patterns were used in sentences with each of the two verbs see™
‘buy’ and dikd™ ‘sell’. In addition two nouns diza" ‘tortilla’ and ##?" ‘avocado’
were used with the verb kas™M! ‘eat’. Three enclitics were used, da™ 1HON, no(™)
1INcL and si™) 3G. The combinations of verbs, enclitics and nouns provide a wide
range of tonal contexts. Sample utterances are given in (6.47), (6.48) and (6.49).
The entire elicitation set is given in Appendix C. Note that when Low tones which

form part of the sequence High Low Mid are raised, this is indicated by 1.

6.47.
ni’- see” 04 oita kajifni"
PFV buy 1HON tortilla day before yesterday
1 bought tortillas the day before yesterday.

6.48.
ni"- 0ikd 04 oita kajitni"
PFV sell 1HON tortilla day before yesterday
1 sold tortillas the day before yesterday.

6.49.
ni’- sesi 04 oita kajifni"
PFV eat IHON tortilla day before yesterday
1 ate tortillas the day before yesterday.

We now look briefly at some of the phonological processes exhibited in this

data set. First we note that the tones of most verbal prefixes and enclitics do not
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associate with their sponsoring morpheme. In (6.50) we see that in the underlying
form, the tones of both the perfective prefix n/"”- and the 3G enclitic are not
associated with their sponsoring morphemes. When we look at the surface tones we
see that a default tone is associated with the perfective prefix n/""- and the Mid

tone associated with the final mora of the verb see™ spreads to the enclitic s/ 3G.

6.50. Spread of a Mid tone from the verb to the enclitic
ni® see” si kuffi ka-jini ni" see” si kuffi ka-jini

il

PFV buy 3G pig day before yesterday

They bought a pig the day before yesterday.

Note that in (6.50), the High tone of the enclitic is deleted in the surface form, as
there is no TBU with which it can associate. We also see that a default tone is
inserted to provide a tone for the initial mora of ka-jni™, as the Low tone of
k't is prevented from spreading as there is a Low tone associated with the
second mora of ka-ji-ni™. This prohibition of a Low tone spreading to a morpheme
with a Low tone is described in Section 6.3.1 above. Note also that in the surface
form the two moras of kiu/'#fi- and the initial mora of kaji-ni™ form the sequence
High Low Default, which is one of the sequences we are investigating with this
experiment.

The floating High tones sponsored by enclitics associate with the noun object,
unless that word already has a High tone associated with it, as was the case in
(6.50). However, in (6.51), we see how the floating High tone of s/ 3G associates
at the right edge of k7it/M" ‘animal’.
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6.51. Association of the floating High tone of the enclitic

ni® see” si kit kajini ni see" si kiti kajini®
DL M H MH Lt

PFV buy 3G animal day before yesterday

They bought animals the day before yesterday.

We also see that the Mid tone from see’{™) spreads to both the enclitic and the
initial mora of kit ‘animal’. The floating High tone sponsored by k7itM"
associates with the initial mora of kajini™, thus forming a High Low Mid
sequence, which is at the centre of this experiment.

These two examples in (6.50) and (6.51) show how by carefully selecting the
items, we can ensure that the surface forms vary and provide examples of both
sequences: High Low Mid and High Low Default. One key feature was selecting
two verbs, one with a floating High tone, dikd™ ‘sell’, and see™ ‘buy’ which does
not having a floating tone. This selection increased the variation in surface forms.

We now turn to describe the experiment. The data for this experiment were
recorded by 5 speakers using the method described above in Section 6.5.1. A
preliminary repeated measures ANOVA was conducted with the following factors:
Speaker, Tone and Vowel. The results show an interaction between the factors
Tone and Vowel. Therefore the in-depth analysis was carried out on a subset of the
data; that is, only occurrences of the vowel /i/ were used, as this vowel was the
most frequent in this data set. In (6.52) we give the number of occurrences of the

vowel /i/ per speaker.

6.52. Database size

Speaker

MR 169
LF 156
GO 143
GA 111
PG 166
Total 745
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In (6.53), we give the number of occurrences of each tone, noting that the
sequence High Low Mid (hLm) and High Low Default (hLd) were classified
separately as was the default tone (D). Note that in sequences, the tone indicated by

uppercase letter is the one being measured in the sequence.

6.53. Number of occurrences of each tone level or sequence

Tone

L 118

hLd 37

hLm 199

M 123
35

H 233

A repeated measures ANOVA was run using the factors Speaker and Tone. The
mean FO of the mid 50% of the vowel being measured was used. Considering that
MXY is a tone language it is not surprising that the mean FO of the different tone
levels is significantly different, /{5, 20) =161.02, p<0.001. However, what is of
interest is the comparison of the mean F0O of the Low tones in the sequences hLd
and hLm with Low and Mid. The results of the post hoc pairwise comparisons are
given in (6.54) on the next page. The results which show no significant difference
are shaded in grey. We see that there is no significant difference between the FO of
a Low tone and the Low tone in the sequence High Low Default, p= 0.2. On the
other hand, a comparison of the FO of Low tones and the Low in a High Low Mid
sequence is significantly different, p <0.001. We also see that there is no
significant difference between the FO of Mid and Default, p=1.0.
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6.54. Pairwise comparison

Mean

Tone (1) | Tone (2) Diff(el_r\?)nce Esrtg-r Valt;)e of
L hLd -3.432( 1.391 0.2
hLm -22.079 .838| <0.001

M -21.486 924 | <0.001

D -23.79| 1.348| <0.001

H -40.185 .816| <0.001

hLd hLm -18.646| 1.309| <0.001
M -18.054| 1.366| <0.001

D -20.358| 1.682| <0.001

H -36.752| 1.295| <0.001

hLm M 0.592 794 1.0
D -1.712| 1.262 1.0

H -18.106 .666| <0.001

M D -2.304 | 1.321 1.0
H -18.699 772 <0.001

D H -16.394 | 1.248| <0.001

In summary, the data in (6.54) show, as expected for a tone language, that there are

significant differences in FO for the different tone levels, High Low and Mid. These

data also provide evidence that Low tones in the sequence High Low Mid are

raised so that phonetically they are indistinguishable from Mid tones. As the raising

of FO does not occur in the sequence High Low Default, these data also provide

evidence that there are underlying Mid tones in MXY which are distinct from the

inserted Default tones. In other words, underlying Mid tones participate in

phonological processes which Default tones do not.
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6.6. THEORETICAL ISSUES

In this chapter we have explained some foundational features of MXY tonal
phonology. Here we look at some theoretical issues in relation to the association
patterns of MXY noun phrases. Theoretical issues are further discussed in
Chapters 10 and 11.

6.6.1. Alignment

An important fact in understanding MXY tonal phonology is that in most cases
tones sponsored by a morpheme align at the right edge of that morpheme. Thus
surface alternations are usually the result of tonal association rather than any
changes in the underlying tones of the morpheme. For example in (6.55), we see
that the High tone in the surface form of the word diza*" “tortilla’ is the result of the

association of a floating High tone.

6.55. Tone association for the phrase ‘four tortillas’

kuur Oita kuu®  Oita
—| |/
L H LH DLH L
four tortilla

In (6.56), we see that the floating High tone of kuu™" ‘four’ delinks the Mid
tone of /ana™ ‘child’ and the Low tone of kuu™" ‘four’ spreads to the initial
syllable of /ana™ ‘child’.

6.56. Tone association for the phrase ‘four children’

kuur lana kuu® lana
[

H M H DLH M
four child

The data in (6.56) also illustrate that in MXY, High tones prefer to align at the
right edge of prosodic phrases. In Chapter 10 we present more data to show the
domains in which floating High tones align at the right edge. When examining the
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tonal phenomena of nouns, we see that floating High tones do not delink Low tones
associated at the right edge, as was shown in (6.55). However, as we will see in
Chapter 8 on verbal morphology, some floating High tones sponsored by verbal

prefixes do delink Low tones associated at the right edge of verb roots.

6.6.2. Underlying tonal inventory

In this chapter, we have presented evidence for the presence of a fully specified
underlying Mid tone, in addition to a default tone which is phonetically
indistinguishable from underlying Mid, although the default Mid tone does not
participate in phonological rules, as was shown in (6.41) above. We now look at
this analysis against the background of other research into the underlying tonal
inventory of tone languages.

Hyman (2001), following Stevick (1969), points out that it is usually possible
to ‘zero out’ a tone, in the sense that when there are two contrasting entities, it is
often possible to claim that rather than there being two underlying contrasting
entities, the surface contrast can be regarded as the presence versus the absence of
some feature. Hyman (2001) presents examples of varying tonal systems. Hyman’s
examples of the most frequent situations involving languages with a two- or three-

way contrast are cited in (6.57).
6.57. Common contrasts in tone systems (Hyman, 2001)

Phonetic Opposition =~ Phonological

Examples
Opposition
a) [H] vs[L] /H/ vs /D] Slave, Navajo, Somali, Paici
b) [H] vs [M] vs [L] /H/ vs /D] vs /L/ Fasu, Yoruba

The languages given in (6.57a), where there is a two-way opposition, have an
underlying system where a TBU is either High or toneless, and toneless is realised
as lower than High. In these cases, Hyman (2001) points out that this situation can
also be described as having a ‘marked’ High vs an ‘unmarked’ Low. In (6.57b),
there is a three-way opposition underlying /H/, /L/ or /&/, where /Q/ is realised as
Mid. These cases can be described as having an unmarked Mid. Daly and Hyman
(2007) analyse MIL Mixtec as having an underlying system of /H/ vs /L/ with Mid

being unmarked.
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Hyman also lists some less common possibilities, for two- and three-level tone

systems; these are given in (6.58).

6.58. Less common contrasts in tone systems (Hyman, 2001)

Phonetic Opposition =~ Phonological Examples
Opposition
2) [H] vs [L] /L vs /D] Dogrib, Sekani, Jabem, Dubea
b) [H] vs [L] /H/ vs /LI vs /D/ Margi, Nande
c) [H] vs [M] vs [L] /D1, IL/ Engenni
4. [H]vs[M] vs[L] /H/, IL/ Kom

In (6.58a), the situation is similar to (6.57a), except that in this case, the system is
analysed as the presence vs the absence of Low. In (6.58b), we see a system in
which there is a three-way underlying representation where /@/ receives either a
High or a Low by rule. In Engenni, shown in (6.57c), /L/ is marked and /@/ is
realised as Mid (unless it is followed by a Low tone, in which case it is realised as
High). In (6.57d) we have the case of an underlying binary system that is realised
as High, Mid, or Low on the surface.

The data from MXY presented in this chapter show that MXY is different
from the scenarios listed in (6.57) and (6.58). There is a four-way phonetic

opposition of High, Mid, Lowered-Mid and Low, as shown in (6.59).
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6.59. MXY four-way surface contrast

M H M M M A M L
a) tog" taii" tan”
‘black’ ‘feather’ ‘soot’
b) no’o no’o no’o
‘basket’ ‘adobe’ ‘vegetable garden’
c) kidi kioi
‘to shake’ ‘pot’
d) k“e% kVe'e
‘red’ ‘illness’

As we have shown above in Section 6.2, Lowered-Mid can be analysed as a
sequence of Low and Mid associated with one mora, thus we can zero-out the
fourth level, leaving us with three levels. Given the analysis presented in Daly and
Hyman (2007) for MIL, it would seem possible that MXY, which is geographically
adjacent, would have the same underlying tone system: that is, High and Low and
unmarked Mid. However, in this chapter we have presented evidence of underlying
Mid in MXY, along with evidence that this underlying tone, although phonetically
indistinguishable from the default tone, participates in processes that the default

tone does not.

174



CHAPTER 7
TONAL ASSOCIATION

In this chapter we look at some further phonological processes which determine the
surface tonal association of MXY. A first step towards this goal is the examination
of the tonal phenomena represented by the enclitics. We have seen in Chapter 6
that in MXY, the underlying tones of disyllabic morphemes usually associate at the
right edge. In this chapter we look at evidence which shows that the underlying
tones of most MXY enclitics do not associate with the enclitic itself but usually
with the morpheme to the right. This presents a double challenge: one, to determine
what the underlying tones of the enclitics are; and two, how to account for the
surface tones found on the enclitics and the morphemes to their right. In Section
7.1 we present data to show what are the underlying tones of the enclitics; then in
Section 7.2 we turn to examine data which shows that in certain contexts the Low
tones in the sequence High Low High are raised to Mid; in Section 7.3 we describe
processes by which High tones are multiply linked; in Section 7.4 we look at data
in which the syntactic relationship between the enclitic and its host determines the
surface tones of the enclitic. Section 7.5 gives a summary of the findings presented

in this chapter.

7.1 DATA FROM ENCLITICS

In (7.1), we give a list of the enclitics found in MXY, grouped according to their
underlying tones, although the evidence for these tones has yet to be presented.
Note that for each enclitic, the group to which it belongs is given in column 1, the
gloss in column 3 and the underlying tones in column 4. Data to substantiate the
four groups are given in (7.1) is provided in this section. A list of abbreviations is

given in Appendix A.
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7.1 MXY enclitics

Group Gloss of enclitic | Underlying tones
1 04 | IHON HL
ni" | 2HON HL
2 na" | 2FS (H)
ti 3AN (H)
si 3G (H)
ja" | 3HON (H)
nu" | 3F (H)
ji 3MFS (H)
te 3LQ (H)
3 ni" |1 (L)
no" | 2MsS (L)
de | 3MMS (L)
ja 3DEI (L)
4 no | lINCL (H)

In the data examples used in this chapter, we provide the surface tones of two
clitics from groups, 1, 2 and 3, and also the surface tones found on no(™) 1INCL.
One feature of the underlying tones of MXY enclitics is that most of them do
not associate with their sponsoring morpheme, but rather occur as floating tones.
Therefore, in order to determine the underlying tones of the enclitics and account
for their surface tones, we look at the enclitics in different tonal environments. In
each case the enclitic is followed by the complementiser Aa(*") as this morpheme
accepts any floating tone. We divide the contexts into three groups: the first group,
in which the word preceding the enclitic either has a final High tone or sponsors a
floating High tone; the second group, in which the word to the left of the enclitic
either has a final Low tone or sponsors a floating Low tone; and lastly we look at
contexts in which the preceding morpheme has a Mid tone associated at the right

edge or sponsors a floating Mid tone.
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7.1.1 High tone contexts

We now turn to look at the first tonal context: that is, an enclitic following a word
which has a High tone associated at the right edge, but does not sponsor any
floating tone. The frame used is given in (7.2). Of interest to this discussion are the
tones on the two morphemes in the grey cells: that is, the tones on the enclitic, in
this instance illustrated by d2™ 1HON, and the complementiser Aa(*").

7.2 Frame with a final High tone

na‘a" o4 ha kisi  tfé"n0"
H- na®a™ 8a"" ha(*) kisi¥ tfe™'nu™
IPFV know 1HON COMP come old person

1 know that the old person will come.

In (7.3), we give the surface tones of selected enclitics from each group given
in (7.1) and the complementiser Aa(*"), following a word with a final High tone. In
this context, the surface tones of the verb and subject of the complement clause are

the same after each enclitic.

7.3 Surface tones on enclitics and the complementiser following final High

Group Gloss of enclitic | Underlying tones
1 04 |ha|Kkisi | fé'n0" | 1HON HL
ni" | ha 2HON HL
2 si ha | kisi | fé'nu" | 3G (H)
nd" | ha 3F (H)
3 ni® | ha|kisi | §é"nu” | 1 (L)
0¢ | ha 3MMS (L)
4 n6 | ha|kisi | fé"nu" | 1INCL (H)

First we note that in (7.3), all the enclitics have a surface High tone. However, as

we will see, only the two enclitics in Group 1 have an underlying High tone which
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is linked underlyingly. In the case of the other enclitics, the High tone found in the
surface form in (7.3) is a result of the final High tone of the verb being spread to
the enclitic. However, upon further examination of the data in (7.3), we see that
although the tones are the same on all the enclitics, in the case of Groups 1 and 3,
there is a Low tone associated with the complementiser. Further data will
substantiate the division into Groups 1 and 3. We also see that for Groups 2 and 4
there is a surface High tone on these enclitics and on the complementiser. In these
cases the data in (7.3) do not show whether the High tone associated with the
complementiser is multiply linked with the enclitic or whether it is a separate tone
sponsored by the enclitic. The motivation for putting no(") 1INCL in a separate
group will be shown in (7.5), where the enclitics follow a morpheme with a
floating High tone.

We now turn to examine the surface tones on enclitics where they occur
following a morpheme which sponsors a floating High tone. In (7.4), we give the

frame used to provide this context.

7.4 Frame with a floating High tone

kasi 04 ha paa
kasi® @a"™  ha(*") pa’a™
eat IHON compP good

1 will eat what is good.

In (7.5), we give the surface tones of the selected enclitics in the frame given
in (7.4). We see that there are very few differences between the surface tones on
the enclitic and complementiser after a word with a final High tone and the surface
tones when the enclitic and complementiser follow a word with a floating High
tone. The tones of enclitics in Groups 1, 2 and 3 are the same as in (7.3) above.
However, we note that for no(*') 1INCL, the floating High tone sponsored by kas™M
‘eat’ does not associate with the enclitic; instead the Mid tone associated with the
second mora of kasM spreads to the enclitic. The High tone sponsored by the
enclitic associates with the complementiser. It is because of this distinctive
behaviour of 1INCL that we have put it in a separate group.! It is the only enclitic

that does not permit the association of a floating High tone.

! Note that the corresponding enclitic in MIG also showed idiosyncratic behaviour as is described in
Chapter 4.
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In (7.5), we see that the surface tones on Ba’a™ ‘good’ are High Mid. This
results from the fact that a floating High tone is associated with the initial mora of
Pad™ ‘good’, thus forming a High Low Mid sequence. As we saw in Chapter 6,
Low tones which form part of the surface sequence High Low Mid are raised to
Mid. In passing note that the sequence High Low High is permitted across the

enclitic, complementiser and the initial mora of Ba’a™ ‘good’.

7.5 Surface tones following a morpheme with a floating High tone

Group Gloss of enclitic | Underlying tones
1 04 |ha|pata 1HON HL
ni® | ha | pa‘a 2HON HL
2 si |ha|Ba%a 3G (H)
nd" | hd | pa‘a 3F (H)
3 ni"® | ha | pa‘a 1 (L)
3¢ |ha|pa‘a 3MMS (L)
4 no | ha |pa‘a 1INCL (H)

7.1.2 Low tone contexts

We now turn to look at contexts in which the morpheme to the left of the enclitic
has either a final Low tone or a floating Low tone. Although the surface tones after
a final High tone and a floating High tone were in most cases the same, in this
section we see that there are enclitics to which a final Low tone does not spread,
but a floating Low tone will associate.

First we look at contexts in which the previous word has a final Low tone. The

frame for this context is given in (7.6).
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7.6 Frame with a final Low tone

tfina‘’a" d0a ha kasi kiti
tfina’a™  ®a"™  ha(*") kasiM kitiMH
divide out 1HON COMP eat animal

1 will divide out what the animals are going to eat.

The surface tones for the enclitics and complementiser are given in (7.7). It is
in this set that we see the motivation for separating Groups 1 and 3. Here Group 1
enclitics have a surface High tone. As these enclitics always have a High tone, we
conclude that they have a High tone associated with them underlyingly. The Low
tone sponsored by them is either realised as a down-glide when the enclitic occurs
pre-pause, or in other environments, for example in the context given in (7.6), the
Low tone is associated with the following morpheme. In this set, we see that a final
Low tone does not spread to Group 2 enclitics. In order to provide a tone for these
enclitics a default Mid tone is inserted. The High tone sponsored by these enclitics
associates with the complementiser. In the case of Group 3 enclitics, the final Low
tone spreads to them. The Low tone sponsored by the enclitic associates with the
complementiser. For Group 4, we claim that the Low tone spreads from the
preceding morpheme and that the High tone sponsored by the enclitic associates
with the complementiser, as we saw for Group 2. In this set we see that the surface
tones of Group 2 enclitics are not the same as the tone of the enclitic in Group 4,

even though both groups of enclitics sponsor a floating High tone.
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7.7 Surface tones following a verb with a final Low tone

Group Gloss of enclitic | Underlying tones
1 04 | ha | kasi | kiti 1HON HL
ni" | ha 2HON HL
2 si ha | kasi | kiti 3G (H)
ni” | ha 3F (H)
3 ni" | ha | kast | kiti 1 (L)
o¢c | ha 3MMS (L)
4 no | hd | kasi | kiti 1INCL (H)

We now turn to examine the surface tones on the enclitics and on the
complementiser Aa") after verbs which have a floating Low tone. In (7.8), we

present the sentence used as the frame.

7.8 Frame with a floating Low tone

teki 04 ha ka’a" 0%
teku™*  da"’  ha(*") ka’a™ to‘o"
hear lHON COMP say town authority

1 will hear what the town authorities will say.

In (7.9), we see that all the enclitics except for those of Group 1 accept the
floating Low tone sponsored by the verb feku" ‘hear’. We have shown already that
Group 1 enclitics have a High tone associated with them underlyingly. The Low
tone that they also sponsor is associated with the complementiser Aa(*"'). For
Groups 2-4 we claim that the surface tone of the complementiser Aa(*"') is the tone
sponsored by the enclitic. In (7.9) we see that for Group 2 enclitics the tone on the

complementiser is High, in Group 3 it is Low, and for Group 4 it is High.

181



7.9 Surface tones following a floating Low tone

Group Gloss of enclitic | Underlying tones
1 04 | ha|ka'd" | 0% 1HON HL
ni" | ha 2HON HL
2 si | hd|ka'" | t6'0 | 3G (H)
ni® | ha 3F (H)
3 ni® | ha | ka'a" | 6’0 |1 (L)
o¢c | ha 3MMS (L)
4 nd | ha | ka’a" [ t6%0 | 1INCL (H)

7.1.3 Mid tone contexts

We now look at the tones on the enclitics following verbs which have a final Mid
tone or a floating Mid tone. First in (7.10), we show the frame used to gather these
data.

7.10 Frame with a final Mid tone

kada o0a ha k*ini" tfé'nu"
kada™ 0da"t  ha(*") kVini"™™' tfe"'nut
do IHON COMP wish old person

1 will do what the old person wishes.

In (7.11), we see that apart from Group 1, there is a Mid tone on all the
enclitics. We also see that for Groups 2-4, the surface tones on Aa(*") are the tones
sponsored by the enclitics, so for Groups 2 and 4 the complementiser Aa(*") is
realised with a High tone. After Group 3 it is realised with a Low tone. Note that
the floating Low sponsored by Group 1 enclitics also associates with the

complementiser.
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7.11 Surface tones following a final Mid tone

Group Gloss of enclitic | Underlying tones
1 04 | ha | k™ini" | fé'n0" | 1HON HL
ni" | ha 2HON HL
2 si ha | k™ini" | fé"n0" | 3G (H)
na” | ha 3F (H)
3 ni® | ha | k™" | fé'n0” | 1 (L)
o¢ | ha 3MMS (L)
4 no | hd | k™ni" | §é'nd® | 1INCL (H)

In (7.12), we give the frame used to provide a context in which the enclitics
follow a verb with a floating Mid tone.

7.12 Frame with a floating Mid tone

kata‘u" 0a ha kaju nukd
ka-tu'u™™ @da™  ha(*") kaju* = nuku™*
warn IHON COMP burn wood

1 will warn (them) that the wood will burn.

We see in (7.13), that the floating Mid tone of katuu™ associates with the
enclitics in Groups 2-3. Once again the tones associated with the complementiser
are the tones sponsored by the enclitics.
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7.13 Following a floating Mid tone

Group Gloss of enclitic | Underlying tones
1 04 | ha | kaju | nukd | IHON HL
ni" | ha 2HON HL
2 si ha | kaju | nuka | 3G (H)
ni" | ha 3F (H)
3 ni® | ha | kaju | nukd |1 (L)
o¢ | ha 3MMS (L)
4 no | hd | kaju | nukdi | 1INCL (H)

By comparing the data in (7.11) and (7.13), we see that the surface tones on

the enclitics are the same following a floating Mid tone as they are following a Mid

tone that is associated at the right edge of the previous word or morpheme.

Having documented the surface tones of the enclitics in various tonal contexts,

we are now in a position to substantiate the groupings proposed. The table in (7.14)

shows the surface tone found on the enclitics in each of the six contexts described

above.
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7.14 Summary of enclitic classes and tonal association conventions

Gloss | Tones | Final Floating Final Floating Final Floating
of the | High High Low Low Mid Mid
enclitic | Spread | Association | Spread | Association | Spread | Association

1{da |1HON |HL

ni" | 2HON | HL

2|si | 3G (H) v v v v v
nu" | 3F (H) v v v v v
3| ni” |1 (L) v v v v v v
Oe | 3mms | (L) v v v v v v
4 |no | 1iNcL | (H) v v v v v

From the data in (7.14), we see that the surface tone found on the enclitics is
entirely predictable from the context, once the restrictions are understood. First we
re-iterate that it is only Group 1 enclitics that have tone associated with them
underlyingly. The tones sponsored by the other enclitics usually associate with a
morpheme to the right. We note that Low tones do not spread to Group 2 enclitics
which sponsor a High tone, nor do floating High tones associate with the Group 4
enclitic no() 1INCL. The differences observed between the surface tonal
phenomena of Groups 2 and 4 provide grounds for considering them to be
classified as separate groups, although in other contexts their surface tones are the
same.

The figure in (7.15) shows the typical tonal association patterns for enclitics in
which the surface tone of the enclitic is sponsored by the morpheme to the left, and
the tone sponsored by the enclitic associates with the morpheme to the right. In
(7.15), we show a sequence of a word followed by an enclitic followed by another
word. For simplicity’s sake, we have chosen that the first word in the series
sponsors a Low High tone melody. We have enclosed both the mora of the enclitic
and the High tone it sponsors in circles. The second word sponsors a Low tone.
The Low tones sponsored by the words are associated underlyingly. However, the
tone sponsored by the enclitic is a floating tone. In the surface form the floating
High tone of the first word associates with the mora of the enclitic, shown in a
circle. The High tone sponsored by the enclitic, also shown in a circle, associates
with the initial mora of the second word.
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7.15 Tone association of enclitics
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In this section, we have shown different factors which determine the surface
tones of MXY enclitics. First, we noted that in most cases, the tone sponsored by
the enclitic does not associate with the enclitic. Secondly, we documented the
association and spread of High, Mid and Low tones, noting the restrictions on the

association of floating High tones and spreading of Low tones. Once these factors

are taken into account, what looks like a very complex system becomes transparent.

7.2 RAISED LOW

We have already seen in Chapter 6, that a Low tone in the sequence High Low Mid
is raised so that it is phonetically indistinguishable from Mid. We showed that this
process only applies to underlying Mid tones, not default tones. We now turn to a
second context in which Low is raised: that is, when the sequence High Low High
occurs across prosodic phrase boundaries?.

In order to investigate this phenomenon, sentences consisting of Verb Enclitic
Subject and Noun Object and optional Locative phrase were recorded by five
speakers. Examples of these sentences are given in (7.16), (7.17) and (7.18). The

complete data set is given in Appendix C.

7.16

kipi ti tika
kigi™  ti(")  tiku"M
enter 3AN crevice
[t will enter the crevice.

2In Chapters 10 and 11 we show further evidence for determining prosodic boundaries in MXY.
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717

kipi ti tika
H  kipi*™ ti(") tiku*™
IPFV enter 3AN crevice
1t is entering the crevice.

Note that the only difference between (7.16) and (7.17) is that in the former the
verb is irrealis whereas in the latter it is imperfective. By using different verbal
forms we increase the differences in the surface tones, while maintaining the same
CV segments.

7.18

kini" i tita
kini™"  ti(*) tita™
see 3AN opossum

1t will see the opossum.

In (7.18), we see that the surface tone of the enclitic #("') 3AN is Low, as the

floating Low tone of kini™"

associates with it. By using a variety of verbs and
nouns, we ensure a wide range of surface tonal patterns.

The recorded utterances were segmented and transcribed using Praat, as
described in Chapter 6. From these utterances we selected only those moras which
have the vowel /i/. In these utterances the vowel /i/ occurs under all tonal contexts,
including those which sound as if Low tones have been raised to Mid, both where
Low tones occur in the sequence High Low High and High Low Mid. In (7.19), we
give the number of occurrences of the vowel /i/ in each tonal category. Low tones
in the sequence High Low Mid (hLm) as well as those in the sequence High Low
High (hLh) are treated as separate categories. We see that Mid tone is the most

frequent, followed by High tone.
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7.19 Number of occurrences of each tonal category

Tone
L 24
hLm 8
hLh 47
M 84
H 113

In 7.20 we give the mean FO for each tone category. This measurement was
taken over the mid 50% of the duration of the vowel. We see that there is very
little difference between the Low tone in the sequence High Low High or High Mid
High and Mid tones.

7.20 Mean FO for each tonal category.

Tone 95% Confidence Interval
Mean Std. Error Lower Bound Upper Bound
L 145.273 1.409 142.498 148.048
hLm 168.001 2.585 162.910 173.091
hLh 167.562 0.998 165.598 169.527
M 167.060 0.741 165.600 168.520
H 190.787 0.641 189.524 192.049

A repeated measures ANOVA was conducted using Speaker and Tone as the
factors. Not surprisingly the differences in FO were significant for the factor Tone,
F(4,15)= 52.25 p<0.001. However, the post-hoc results do show interesting
results. The multiple comparisons of tones show that there is no significant
difference in FO between Mid and the Raised Low tone in either the sequences
High Low High or High Low Mid as shown in (7.21). This is clearly seen when
the FO of the Low tone in the sequence High Low Mid is compared with both the
FO of Mid tones and of Low tones in the sequence High Low High (p =1.0); that is,
the difference is not significant. Note that these rows are shaded.

188



7.21 Mean differences between the tone levels and sequences

Mean Difference
(1) Tone | (2) Tone (1-2) Std. Error | vajue for p
L hLm -27.08 2.763  <0.001
hLh -23.181 1698  <0.001
M -23.466 1.567 <0.001
H -45.521 15211 <p.001
hLm hLh 3.899 2.589 1.0
M 3.614 2.505 <0.001
H -18.441 2.476 <0.001
hLh M -0.285 1.233 1.0
H -22.34 1.175 <0.001
M H -22.055 0.975 <0.001

We conclude that in the contexts of the sequence High Low Mid and High
Low High, the FO of Low tones is indistinguishable from that of Mid tones. These
contexts are two of the few contexts in MXY where alternations of underlying
tones are found. In other contexts where there are surface alternations, we claim
that these are due to the association and spread of tones rather than changes to

underlying tones.

7.3 TONAL ASSOCIATION

We now turn to look at two processes of tonal association which occur as the result
of the association of floating High tones: first we look at data in which floating
High tones associate with a mora of one morpheme and spread across the
morpheme boundary to the morpheme to the right; secondly we present data which

demonstrate the interaction of syntax and phonology.

7.3.1 High tone link and spread (HTLS)

We first look at examples in which a floating High tone associates with a
morpheme and then spreads to at least one TBU to the right. We refer to this
process as ‘High tone link and spread’ (HTLS). One consequence of HTLS is the
constraint against adjacent High tones is violated as we shall see in each of the
examples in this section. The process of HTLS is illustrated in (7.22) and (7.23). In

(7.22), we see that the only morpheme which sponsors a High tone is the enclitic
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ti"") 3AN. Nevertheless, there is a High tone associated with both moras of i7" ™

‘one’ and the initial mora of #ita"™™ ‘opossum’.

7.22 High tone link and spread

te ni®  sini® ti i tita
te™) ni"-  sini™"  ti(") ii™
and PFV  see 3AN one opossum

And it saw an opossum.

In 7.23, we give the association diagram to show how the underlying tones of

the morphemes are associated to give the surface form.

7.23 Association of a floating High tone with three moras

te  ni" sini t1 1" tita te ni® sini® i 1" tita

| — LN

M L ML HM LM DML MLH

and PFV see 3AN one opossum

And it saw an opossum.

In the data in (7.23), we see that the floating Low tone sponsored by sini™"
‘see’ associates with #(") 3AN. The floating High tone sponsored by the enclitic
associates with both moras of 7™ ‘one’ and also with the initial mora of tita™
‘opossum’. So here we have an example of one High tone being associated with
three adjacent moras belonging to two morphemes.

We now turn to another example of HTLS. In (7.24), we see that the surface
tone of #(") 3AN is High and that this High tone is spread from the previous word.
However, this High tone is not sponsored by ni ‘with’, but by juki™ ‘pasture’.

7.24 HTLS from preposition to enclitic
k*a'a"  tukii o8 jukii  niff
k¥a'a"  tuku™ Oe(t) juku™! nifiM ti(*)

be going again 3MMS pasture with 3AN

He is going to the pasture with them again
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7.25 Floating High tone skips the initial mora

kva’a® tuku oe juku nii ti kva’a® tuku &e juku ni’i ti

L L VY

L ™ML MHMH

g0 again 3mms pasture with 3anN

He is going to the pasture with them again.

In (7.25), we see that the floating Low tone sponsored by de(*) 3MMS associates
with the initial mora of jukiM ‘pasture’. The floating High tone sponsored by
Juki™ associates at the right edge of ni’M ‘with’ deleting the Mid tone associated
with that TBU. It is this High tone which also provides a surface tone for the
enclitic #("). This analysis leaves two tones either deleted or unassociated in the
surface form, namely the Mid tone sponsored by n/’M ‘with’ and the High tone
sponsored by the enclitic #z(™) 3AN. These association patterns show two significant
processes: 1) the tendency for floating High tones to associate at the right of a
morpheme; and 2) that floating tones not only cross morpheme boundaries to find a
host, but also they cross syntactic phrase boundaries. The question then is what

boundaries are relevant to tonal association. We return to this issue in Chapter 11.

7.3.2 Association of floating High

We now turn to look at some additional properties of floating High tones. We saw
in (7.25) that there are contexts in which floating High tones skip the initial mora
and are associated with the second mora of the host. This phenomenon is not
limited to floating High tones which form part of a Mid High sequence. There are
also contexts in which the floating High tone of a Low High sequence deletes Mid
tones. An example of this phenomenon is in (7.26). In the underlying form we see
that kasM" ‘eat’ and kit ‘animal’ both have Mid tones associated with their
second moras. Now we look at the surface form. For ease of interpretation, in this
diagram the underlying Mid tones which have been deleted in the surface form are
not present in the right hand side of the diagram. Starting from the right-hand side
of the diagram, note that the High tone sponsored by kas/M" ‘eat’ associates at the
right edge of kit ‘animal’ deleting the Mid tone associated with this mora in the
underlying form. We also see that the floating High tone of the complementiser Aa
associates with the initial mora of 4i#™M" ‘animal’; that is, it skips both moras of
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kast™ ‘eat’. The Low tone sponsored by the complementiser Aa associates with
both moras of kas™M ‘eat’.

7.26 Association pattern for ‘| want the animals to eat'.

k¥ini» ni® ha kasi kiti k¥ini® ni® ha kasi kit

L LTl

H ML L LH MH MH
These data are illustrative of several processes which govern the association of

IPFV want 1 CMP ecat animal

tones in MXY. First, we see that in the input, it is only the disyllabic morphemes
which have tones associated with them in the underlying representation. The mono-
syllabic morphemes, on the other hand, sponsor floating tones. This does not mean
that there are no mono-syllabic morphemes in MXY with underlying tones
associated with them, but rather, it is more usual for mono-syllabic morphemes not
to have tones associated with them underlyingly. We also notice that the underlying
tones are associated at the right edge of their sponsoring morphemes. In these data,
we also have evidence to show that MXY tends to preserve underlying tones, other
than Mid tone, unless some prohibition would be violated. It is for this reason that
we assume that all the input Low tones are present in the output, although they
associate with morphemes other than the ones that sponsor them. In Chapters 10
and 11 we return to the examination of contexts in which the Low tone of a Low
High sequence spreads, deleting Mid tones.

The data shown above in (7.26), might lead to the conclusion that the irrealis
root of kastM ‘eat’ is toneless. However, we now turn to look at evidence that the
verb root kasiM' ‘eat’ is not toneless, and that the imperfective stem sesi'') only
sponsors a floating High tone. Consider the data in (7.27) and (7.28) in which we

document the tones on both forms of the verb following jaja""

coyote’. In this
position jaja™" ‘coyote’ is in contrastive focus. In (7.27), we see that the tones on
the verb ‘eat’ in the irrealis are Low, and there is a High tone associated with the
initial mora of ke’@™ ‘outside’. These data do not show whether this High tone
sponsored by jaja™" ‘coyote’ is still present, as the floating High tone associated
with ke’@™ ‘outside’ could be sponsored by kasiM" ‘eat’. However, as we show in

Chapter 11, there are data which show that the High tone is not deleted.

192



7.27 Low tone on irrealis verb

jaja"  kasi ké’e

jaja™  kasiM!  ke'e'™

coyote eat outside

1t is the COYOTE that will eat outside.

In (7.28), the tones on the imperfective verb stem are Low, and again there is a
High tone on the initial mora of ke’@™ ‘outside’. It is impossible to say which
morpheme sponsors this tone, or whether the three High tones present in the
underlying forms have fused.

7.28 Low tone on the imperfective

jajan sési ké’e
jaja™t H sesiM?  ke’et™
coyote IPFV- eat outside

1t is the COYOTE that is eating outside.

The data in (7.27) and (7.28) could lead to the analysis that both the verb root and
the imperfective form of kas™M ‘eat’ were toneless.® However, the data in (7.29)

show otherwise. Note that in (7.29), the tones on kasi are Low Mid, while in (7.30)
the tones on ses7 are Low.

7.29 Low spread to the initial mora of the verb
pilt kasi ké'e
Biflu*  kasi™  ke'e'™

cat eat outside
It is the CAT thar will eat outside.

7.30 Low spread to both moras of the verb

Bilu sesi ké’e
Bi'lut H sesi(") ke’e™
cat IPFV- eat outside

1t is the CAT that is eating outside.

3 In Chapter 8 we present data to show that some Mid or Mid High verbs lose their Mid tone in
certain aspectual and modal forms.
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We claim that there is an important phonological process at work in the data in
(7.27) to (7.30). When a noun is fronted for contrastive focus, it forms a prosodic
constituent with the verb. In these cases we see that floating High tones do not
associate with the following morpheme if that morpheme has a Mid tone associated
at the right edge. Instead, the floating High tone deletes the Mid tone of the verb
and associates with the following word. This process then accounts for the
difference in the surface tone patterns on kas/M" ‘eat’ in (7.27) and (7.29). In (7.27)

LH ¢

the floating High tone of jazja™ ‘coyote deletes the Mid tone sponsored by kas™
‘eat’. In 7.29, the Low tone of S/l ‘cat’ spreads to the initial mora of kas™M™
‘eat’, but leaves the Mid tone associated with the second mora. In the data in (7.28)
and (7.30), we see that both moras of sesi("') ‘eat’ have a Low tone. In the data in
(7.28), the final Low tone of S/~ ‘cat’ spreads to both moras as there is no Mid
tone associated with the second mora. As we will show in Chapter 8.2.4, the verb
‘to eat’ belongs to a group of verbs which loses the underlying Mid tone in certain
forms, including the imperfective. Thus the difference in surface tone on the verb
in (7.29) and (7.30) is due to the presence of a Mid tone in the former and its
absence in the latter. We claim that these data provide evidence that there is no Mid
tone linked with sesi") ‘eat’, but that this verb stem only sponsors a floating High
tone. We return to this topic in Chapters 8 and 10, where we examine verbal
morphology, and also in Chapters 10 and 11 where we examine the tonal
phenomena in different syntactic constituents.

We now look at examples of constituents comprising a noun and a modifier to
exemplify these tonal phenomena: that is, the deletion of a Mid tone by spreading
the Low tone of a Low High tone sequence; and the prohibition of the association
of a floating High tone with the second element of certain kinds of syntactic
phrases. First we look at cases in which we would expect a floating High tone to
associate but it does not. For example in (7.31), we see that the floating tone

sponsored by kit ‘animal’ does not associate with the adjective nu M “fat’.

7.31 No association of floating High tone of a Mid High noun with adjective

kiti ni’u
kitiM™  nufuM?
animal fat

a fat animal

In (7.32), we see that the Low tone of jaja"" ‘coyote’ spreads to both moras of

nH ¢«

the adjective duse™" ‘lazy’; that is, the High tone of jaja coyote’ does not
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associate with duse™" ‘lazy’, just as we saw in the examples above in (7.27) and
(7.28) where the Low tone of jaja™ ‘coyote’ spread to both moras of the verb, and
the floating High tone did not associate with the verb.

7.32 No association of floating High tone of a Low High noun with adjective

jajan duse”

nLH nMH

jaja duse

coyote lazy
a lazy coyote

However, when the adjective sponsors a Low tone, then the floating tone of the
noun does associate with the adjective as shown in (7.33). Thus we see that
although in certain tonal contexts the floating High tone does not associate, the

presence of a Low tone forms a barrier to the right-ward movement of the floating
High tone.

7.33 Association of floating High tone of a Mid High noun with adjective which
has a Low tone

kiti oée"
kitiM?  §eetH
animal fierce

a fierce animal

These restrictions on the association of floating High tones are also found in
compounds. For example, in (7.34) we see that the floating High tone of Jita"
‘tortilla’ does not associate with the second element of compounds, which in this
case is nioM" ‘corn-on-the-cob’.

7.34 Compound of @ita™*! ‘tortilla’
oita nidi
gita"!  nigiM"

tortilla corn-on-the-cob
sweet corn tortilla
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However, when the second root of the compound has a Low tone associated at
the right edge, the floating High tone associates with the initial mora of the second
root as is shown in (7.35).

7.35 Floating High tones associated when second element has Low tone
na‘a kaa na kaa

|1 /]

M H LM DH LTM

hand metal

key

In (7.35), we see that in the compound, the word na’@" ‘hand’ is reduced to
na-. It seems that the Mid tone is lost, but the floating High tone is preserved and
links with the initial mora of kaa"™ ‘metal’. Note that although the floating Mid
tone sponsored by kaa™ ‘metal’ is not present in the surface form, its presence in
the underlying representation causes the Low tone of kaa"™™ ‘metal’ to be raised, as
the Low tone is part of a High Low Mid sequence.

Floating High tones do not associate with an adjective or a noun when these
words are part of a compound, as shown in (7.34), or in noun phrases, such as we
saw in (7.32), if these adjectives or nouns have a Mid tone associated with them.
However, if the adjective is used as the predicate of the sentence, then the floating
High tone of the adjective will associate with the noun. Consider the data in (7.36)
and (7.37). In (7.36), we give a noun phrase in which both the noun and the
adjective have underlying Mid High tones. In this case the floating High tone of
Jutu™" ‘tree’ does not associate with jak"a"™ ‘crooked’.

7.36 Noun phrase — no floating High tone association
juta®  jak“a
jutunMH jakWaMH

tree crooked

a crooked tree
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However in (7.37), we see jak"a"™ ‘crooked’ as the predicate of the sentence. In
this case, the floating High tone of jak"a"" ‘crooked’ associates with the subject

MH ¢

of the sentence jutu tree’.

7.37 Adjective as predicate of the sentence

jak“a jata”
j akWaMH jutu“MH
crooked tree

The tree is crooked.

In cases where the adjective sponsors a Low High tone melody and the noun a
Mid High tone melody, then the Low tone of the adjective spreads to the initial
mora of the noun, which is the subject of the utterance as shown in (7.38). We also
see that the floating High tone of the adjective associates with the final mora of the

noun.

7.38 Spread of final Low to initial mora and right association of floating High

dee" kiti
dee"t kitiMH?
fierce animal

The animal is fierce.

The surface tonal patterns found in (7.37) and (7.38) are the same as those
found in utterances which comprise a verb plus the subject. In (7.39) we give an
example of a verb which has a Mid High tone melody followed by a noun which

has the same tone pattern.

7.39 Mid High verb followed by Mid High subject

kasi lana
kasi™® lanaM"

eat child
The child will eat.

If we compare the surface tones of the data in (7.37) with those of (7.39), we
see that the surface tones of the second word are Mid High in both cases; that is,

the floating High tone sponsored by the first word in the utterance associates at the
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right edge of the second. However, on the other hand, in (7.36), although the
underlying tones of the two words are the same as those in (7.37) and (7.39), the
surface tones are different. In (7.36) the floating High tone of the first word does
not associate with the second. We claim that this is due to the fact that a noun plus
a modifying adjective form a constituent for which the tonal phenomena are
different from that of utterances which consist of more than one constituent. We
return to this issue in Chapters 10 and 11 where we describe the tonal phenomena
in other syntactic contexts.

In (7.40), the verb #o’0*"! sponsors a Low and a High tone. In these data the
Low tone of the verb root spreads to the initial mora of nuffi™ ‘beans’ and the
floating High tone of the verb associates with the second mora of nuf?" ‘beans’,
just as we saw in (7.38) for an utterance which comprises an adjective followed by

a noun.

7.40 Low High verb followed by Mid High subject

{070 nutfi
q‘o? 0LH nutjiMH
cook beans

The beans will cook.

Therefore, from the data in (7.38) and (7.40), we see that the floating High
tones sponsored by the first word skip the initial mora and associate with the final
mora of the second word. The Low tone associated with the final mora of the first
word spreads to the initial mora of the second word. We claim that similar
processes occur in (7.37) and (7.39), only in those cases it is the final Mid tone
which spreads.

The role of constituent structure in tonal phenomena is further illustrated by
considering additional data which comprise noun + modifying adjective. In (7.41)

we see that the tones on the words following jaja™" *

coyote’ are Low. That is,
even though Juse” ‘lazy’ sponsors a Mid High tone pattern, following jaja™"
‘coyote’ it has a Low tone associated with both moras. The association pattern for

this phrase is shown in (7.41).
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7.41 Noun plus adjective ‘the lazy coyote

jaja" duse" jaja"  duse"
/4
L H MH DL M

coyote  lazy

In (7.41), we see that the Low tone of jaja™ ‘coyote’ spreads to both moras of
duse™" ‘lazy, deleting the Mid tone. The fact that the High tone of jaja™" ‘coyote’
does not associate with duse™" ‘lazy’ is the same tonal phenomenon as we saw in

MH e

(7.36) above where we saw that the floating High tone sponsored by jufu
did not associate with jak"a"" ‘crooked’. But in (7.41) we see that the final Low
tone of jaja™ ‘coyote’ deletes the Mid tone associated with duse™" ‘lazy’. In
Chapters 10 and 11 we describe more instances of the spreading of Low tones in
certain syntactic contexts.

In this section we have shown two very important factors in tonal association
in MXY: one, the constituent structure; and two, the underlying tones. We have
seen that although certain tonal patterns are prohibited in given contexts, for
example that floating High tones do not associate with Mid toned adjectives, this
prohibition of the association of floating High tones can be overridden by the

presence of a Low tone.

7.4 OTHER FACTORS

We now turn to look at another context in which the syntactic relationship between
morphemes can result in different surface tonal patterns.

The surface tones of Group 3 enclitics reveal a situation where the surface tone
of the enclitic is determined by the syntactic relationship between the enclitic and
its host. Consider the data in (7.42) and (7.43). We see that the only difference in
the surface tone is found on the enclitic: in (7.42) it is Low, and in (7.43) it is Mid.

7.42 Surface tone pattern for the phrase ‘My dog sees somebody’

In

na’a  ja'a" ina"  ni

H nja?aM ja?anMH inanML nin(L)
IPFV  see OBJ dog I
My dog sees somebody.
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7.43 Surface tone pattern for the phrase ‘The dog sees me’

na’a  ja’a®  {nd" ni®
H niataM j a’a™H  jpganML ni(%)
IPFV  see OBJ dog I
The dog sees me.

In (7.43), the floating Low tone sponsored by ina™" ‘dog’ is prevented from
associating with the enclitic; instead a default Mid tone is inserted. Although the
morphemes are identical in (7.42) and (7.43), crucially the syntactic structure is
different. First we look at the structure of (7.42). In this case the noun ina™" ‘dog’
and the enclitic 771*) 1 form a genitival noun phrase. The incorporated object
Jjaa™" denotes a separate entity; it is not co-referential with any other participant

in the phrase.

7.44 Tree structure for the phrase ‘My dog sees somebody’

S
VP

NP
A% OBJ

N Pro
na’a ja’a® ina" ni"
see OBJ dog 1
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On the other hand, the syntactic structure of the sentence given in (7.43) is
different in that the enclitic is a separate argument of the sentence and is co-

referential with the incorporated object ja a™",

7.45 Tree structure for the sentence ‘The dog sees me’

S
VP

NPs NPo
A% OBIJ

N
na’a ja‘a", ina" ni",
see OBJ dog 1

Therefore, we claim that the differences in surface tone in (7.42) and (7.43) are
due to the fact that in the former, ina"" ‘dog’ and n/{") 1 form a phrase: that is, in
the syntactic structure they form a constituent, whereas in the latter they belong to
two separate syntactic arguments. The role of syntactic constituents is further

discussed in Chapters 10 and 11.

7.5 CONCLUSION

In this chapter we have presented evidence to show some characteristic features of
MXY tonal association. First, in the case of the enclitics, we see that as a result of
alignment restrictions, the tones of most enclitics do not associate with their

sponsoring morpheme. This then results in the tones of the enclitics associating
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with some morpheme to the right, usually the following morpheme. We also have
shown that both Low tones and High tones will spread under certain conditions so
that in the surface form there are multiple adjacent moras associated with the same
tone.

In this chapter, we have also documented that in compounds and noun phrases,
the floating High tones of the first word are often prevented from associating with
the second word if that word has a Mid tone associated with it. It was also noted
that when some enclitics belong to a separate sentential argument from its
phonological host, the surface tones are different from when both the host and the
enclitic belong to the same prosodic unit. We have also presented data which show
that there is more than one level in the prosodic hierarchy in MXY; that is, there
are at least phrases as well as words. In Chapter 10, we return to this topic and give
data to show that compounds are distinguished from phrases by their tonal

association and by acoustic features.
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CHAPTER 8
HIGH TONE PREFIXES

8.1. INTRODUCTION

The verbal morphology of MXY is extremely complex, in part due to the fact that
the tones sponsored by most verbal prefixes do not associate with the prefix itself
but usually with the verb root or stem. In this chapter we present an analysis to
account for the fact that in MXY, the floating High tones sponsored by verbal
prefixes do not always associate with the same tone bearing unit. This phenomenon
is illustrated in (8.1), where different verbal forms are given with 472" ‘animal’ as

the subject.

8.1. Verbal forms

verb duteM” tfitu™" kasiM"
‘swim’ “fill? ‘eat’
) jrrealis date kiti fita kitf kasi kitf
b) progressive  ta- outé kiti ta- fitq kiti  ta- sési kit

¢) counterfactual ni"- OUté 14nd  ni"- tfitd l4nd ni"- sési land

d) subjunctive na"-outé kiti na"- ffitt kiti na"- kasi kiti

€) imperfective  Outé kiti tfita kit sési kit

First note that all three verbs have the same underlying tones, Mid High, and the
same surface tones in the irrealis. For all three verbs and five verbal forms, the
floating High tone sponsored by the verb root associates with the second mora of
kit ‘animal’. Each verb prefix in (8.1b), (8.1c¢), (8.1d), and (8.1¢) sponsors a
floating High tone. As we recall from previous chapters, the prefix indicating
imperfective consists of a floating High tone.

However, the floating High tones don’t always associate with the same moras.
First we look at the surface tones of Juréd™ ‘swim’ given in the first column of
(8.1). We see that for all forms, except the irrealis, there is a High tone associated

with the second mora of the verb root. On the other hand, in columns two and
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three, we see that it is only in the progressive and counterfactual forms that there is
a High tone associated at the right edge of the verb. The verb kasM" in the third
column shows that the presence or absence of a High tone does not correlate with
the modal/aspectual difference of the verb forms: for example, the subjunctive is a
modal form, and has surface Mid tones on the verb; the imperfective is an aspectual
form, and it also has Mid tones in the surface form. In 8.1 a comparison of the
surface tones of the verb #ir™™ “fill’ and kasM" ‘eat’ shows that the tonal
differences are the same for verbs which show segmental changes between the
irrealis and the imperfective and those which do not.

The aim of this chapter is to account for the differences in the locus of
association of the floating High tones. We posit that some verbs have what we will
call ‘secondary’ stems in addition ‘primary’ stems. These stems are differentiated
by the fact that in the case of primary stems, in the surface forms the tones
sponsored by the verb root are associated at the right edge of the stem. In the case
of secondary stems, on the other hand, the Low tones sponsored by the verb roots
with underlying Low or Low High tone melodies become floating tones; and for
verbs which sponsor either a Mid or Mid High tone pattern, the Mid tones are
deleted altogether, and the High tone sponsored by the verbal prefix skips the verb
and associates with the following mora. Note that not all Mid or Mid High tone
verbs have separate secondary stems. For example the verb duté™ ‘swim’ only has
a primary stem. There is only one verb root that is attested to sponsor a High Low
tone sequence, so it is eliminated from this discussion.

In this chapter we limit the discussion to the behaviour of four verbal
prefixes: @"- ‘imperfective’ (which no longer has CV segments and is realised as a
floating High tone, as discussed in Chapter 2); na™- ‘subjunctive’; ta"-
‘progressive’; and ni™- ‘counterfactual’. The data are also limited to mono-
morphemic verb roots. We show that the locus of the association of the floating
High tone sponsored by these prefixes is dependent on three factors: one, the
underlying tones of the verb root; two, the stem with which the prefix associates;
and three, the floating High tone’s preference to align at the right, although in some
forms the presence of a Low tone prevents this association.

First we describe the association of the floating High tones for the different
verb patterns; then we account for the differences in association patterns found on
some verbs by positing that the progressive and the counterfactual prefixes
associate with primary stems, and the imperfective and the subjunctive prefixes

associate with secondary stems. Finally we show that these data enable us to
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classify verbs into nine groups based on their underlying tones and the locus of the

association of these four verbal prefixes.

8.2. ASSOCIATION OF PREFIXAL HIGH TONES

In this section we describe the association patterns of the floating High tones
sponsored by the four verbal prefixes under discussion, namely &"- ‘imperfective’,
na™- ‘subjunctive’, ta”- ‘progressive’ and ni™- ‘counterfactual’. We look at the
surface tones exhibited by the different groups of verbs when they follow these
four prefixes. From this descriptive data, we see the justification for positing

primary and secondary stems.

8.2.1. Verbs with underlying Low Mid tones

First we look at verbs which have an underlying Low Mid tone melody. These are
the only verbs in which the floating High tones always associate with the initial
mora. We use the verbs n/ 7™ ‘tremble’ and kusi™ ‘bury’ to illustrate these verbal
forms. In each case we use the noun kit ‘animal’ as the subject. In (8.2), we see
that the floating High tone of all four prefixes associates with the initial mora of the

verbs.

8.2. Surface tones of the verbs n/7*™ ‘tremble’ and kus/™ ‘bury’
irrealis ni‘i" kiti kusi kit

progressive ta- ni’i" kiti ta- kuasi] kiti

counterfactual  ni"- nii*] kiti ni™- kasif kiti

subjunctive na"- ni'i"} kiti ~ na"- kasif kiti

£ n

imperfective ni‘i"] kit kasit kiti

We now turn to examine the tonal association pattern for each prefix using the

verb ni’i™ ‘tremble’ as illustrative. In (8.3), we show that in the irrealis form the

Low tone sponsored by the verb root ni7™ ‘tremble’ is associated at the right

edge of the verb root, thus the Mid tone does not associate with the verb root itself,
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but rather with &7t/ ‘animal’. A default Mid tone is inserted to provide a tone for

the initial mora of the utterance.

8.3. Derivation of the surface form of ni’7” kiti ‘the animal will tremble’

ni?  i" ki ti ni’ i" ki ti
/
L M M H D L M M H
tremble animal

The progressive form is illustrated in (8.4). Again we see that the floating High
tone sponsored by the prefix associates with the initial mora of the verb. As has
already been shown in Chapter 6 Section 6.4.3, a Low tone in the sequence High

Low Mid is raised, indicated by L1 in the right-hand side of the diagram.

8.4. Derivation of {5-n/7" kiti ‘the animal keeps on trembling’

ta ni’ in ki ti ta ni’ in ki ti
- /
M

H L M M H D H L7 M

PROG tremble animal

The counterfactual form is given in (8.5), where we see the identical surface

tonal pattern as that of the progressive.

8.5. Derivation of ni"-n/7" kiti ‘the animal tremble might have trembled’

ni®  ni® Q0 ki ti ni® ni’> 0 ki ti
/

H L M M H D H LT M M

CTR tremble animal

In (8.6), we see that the High tone sponsored by the subjunctive prefix na'(")-

associates with the initial mora of the verb.
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8.6. Derivation of na"-ni/7" kiti‘'may the animal tremble’

na® ni’ " ki ti na® ni’ i" ki ti
/

H L M M H D H Lt M M

SBJvV tremble animal

We see the identical surface pattern on the verb in (8.7), which shows the

imperfective form.

8.7. Derivation of n/7" kit ‘the animal is trembling’

ni? i ki ti ni’ in ki ti
H L M M H H LT M M
IPFV tremble animal

In (8.7), we see that the floating High tone which is sponsored by the imperfective
prefix associates with the initial mora of the verb. Verbs like n/%” ‘tremble’ which
have an underlying Low Mid tone pattern are unusual in MXY in that the High
tones sponsored by these prefixes always associate at the left edge of the verb root.
For most cases in MXY, the floating High tones sponsored by prefixes align at the
right edge of the verb stem, unless there is a Low tone associated with the second
mora. Verbs with underlying Low Mid are also unusual in that they do not have
secondary stems — that is, forms in which the Low tone occurs as a floating tone.
As floating High tones do delete Mid tones, it would seem that Mid tones are less
stable than Low tones in that Low tones cannot be deleted. However, in the case of
verbs with a Low High underlying pattern, these verbs do have a secondary stem

and the High tone is deleted in these secondary stems.

8.2.2. Verbs with an initial Mid tone in their tone melody

We now turn to verbs in which the floating High tones of these four prefixes
associate at the right edge of the verb root. These verbs belong to three separate
classes: Mid, Mid High and Mid Low, although they all have an underlying Mid
tone as the initial element in their tone melodies. We look at each of these patterns

in turn before comparing the forms of all three tone patterns below.
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First we look at verbs which have a Mid tone in their underlying form. There
are very few verbs which belong to this class. In (8.8), we give the irrealis and the
four forms under discussion for the verbs “kafa" ‘fall’ and dafa™ ‘change’. In

each case we use the noun /ana"™ ‘child’ as the subject.

8.8. Surface tones of the verbs "kgBa" ‘fall’ and daBa™ ‘change’

irrealis "kapa lana dapa” lana

progressive ta- "kapa lana ta- 0apa” lana

counterfactual  ni"- "kapa lana ni"- 0apa" lana
subjunctive na"- "kapa lana na"- 0apa" lana
imperfective "kap4 1ana 0apa" lana

We now turn to look at the association patterns of these forms, starting with
the irrealis of “kafa" ‘fall’, shown in (8.9).

8.9. Derivation of "kgGa /ana ‘the child will fall’

"ka [a la na "ka Pa la na
| EE— V
M M H D M

fall child

In (8.9) we see that the Mid tone which is associated at the right edge of the verb
spreads to the initial mora of the noun. A default tone is inserted to provide a tone
for the initial toneless mora.

In (8.10), we give an example of the surface tones of the verb “kafa ‘fall’

with the counterfactual prefix.

208



8.10. Derivation of ni"- "kapa lana ‘the child might have fallen’

ni" "ka fa la na ni" "ka Pa la na
H M M H D H M
CTR fall child

In this example, we see that the High tone sponsored by the prefix deletes the Mid
tone associated with the second mora of the verb root. This High tone then spreads
to both moras of /ana’ ‘child’. In this case there are two toneless initial moras,
ni™- ‘counterfactual’ and the initial syllable of the verb root. Although there is no
way of determining whether one or two default tones are inserted, we assume that
one is inserted and spread to both moras, as in MXY there seems to be a preference
to spread tones rather than insert ones. By positing that the inserted default tone is
linked with both the counterfactual prefix and the initial mora of the verb root, only
one default tone is inserted.

In (8.11), we see the floating High tone of the prefix associates at the right
edge of the verb root. A default Mid tone is inserted to provide a tone for the
initial mora of the verb root. This results in a Mid High tone surface tone pattern

on the verb.

8.11. Derivation of "kaB4 lana ‘the child is falling’

"ka Pa la na "ka fa la na
| %
H M M H D H M
IPFV  fall child

Note that in both (8.10) and in (8.11), the floating High tones of the prefixes
associate with the second TBU of the verb root and then spread to both moras of
lana"™ child’. The result of this process is that /ana"" is pronounced with a High
tone on each mora. Recall that words which are Mid or Mid High underlyingly
never have the surface form of High Mid. In fact, all four prefixes — progressive,

counterfactual, subjunctive and imperfective — have the same association patterns as
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shown in (8.10) and (8.11); that is, the High tone of the prefix associates at the
right edge of the verb and spreads to both moras of the noun subject.

Next we look at verbs which have a Mid Low tone melody. For all verbs of
this group, the Mid tone sponsored by the verb root aligns at the right edge of the

verb root. The irrealis and the four forms under discussion are given in (8.12).

8.12. Surface tones of the verbs kgBa""* ‘twist’ and kaki™" ‘sow’
irrealis kapa lana kaki" lana

progressive ta- kapa latna ta- seki" 1atna

counterfactual ni"- kapa latna ni"- seki” 1atna

subjunctive na’- kapa lafna  na"- kaki" 1atna

imperfective kapa latna seki" latna

In (8.12) we see that the High tones of the progressive, counterfactual, subjunctive
and imperfective associate at the right edge of the verb but do not spread to the
noun. We claim that although the floating High tone deletes the Mid tone
sponsored by the verb, the Low tone sponsored by the verb remains. This Low tone
is apparent in the surface form of the irrealis where it associates with the initial
mora of /ana™ ‘child’. However in the other forms this Low tone is raised to its
allotone, Mid, on the initial mora of /ana"™ as it forms part of a High Low Mid
sequence, which as we showed in Chapter 6, is not permitted in MXY.

In (8.13) we give the association pattern for the irrealis form of the verb
kafa"" ‘twist’.

8.13. Derivation of k364 /ana ‘ the child will twist’

ka pa la na ka [a la na
| /
L

M L M H D M
In (8.13) we see that the Low tone sponsored by the verb root associates with the

M H
twist child

initial mora of Jana" ‘child’. Again the Mid tone sponsored by the verb is
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associated at the right edge of the verb root. Note that the Mid tone sponsored by
lana™ ‘child’ is also aligned at the right edge of the sponsoring morpheme.

We now turn to the imperfective form of kafa"" ‘twist’. In (8.14) we see that
the floating High tone that marks the imperfective is associated at the right edge of
the verb.

8.14. Derivation of kaa lana ‘the child is twisting’

ka pa la na ka fa la na
‘ > ‘ /
H M L M H D H L1 M
IPFV  twist child

In (8.14) the Low tone sponsored by the root associates with the initial mora of
lana"™ ‘child’. This Low tone is raised as it forms part of a High Low Mid
sequence.

We now turn to look at the third class of verbs in which the floating High tone
sponsored by the four verbal prefixes all associate at the right edge of the verb.
These verbs have a Mid High underlying tone pattern. The irrealis and the four

forms of duté™ ‘swim’ and diko"™" “sell’ are given in (8.15).

8.15. Surface tones of dufé"™ ‘swim’ and dikd"" ‘sell’

irrealis Oute lana 0iko lana
progressive ta- outé lana ta- 01ko lana
counterfactual ~ ni"- duté 1and ni"- 0iké lana
subjunctive na’- outé land  na"- 01ko lana
imperfective outé lana 0iko lana

In (8.15), we see that in the irrealis, the floating High tone sponsored by the verb
root associates at the right edge of /ana™ ‘child’. We also see that for the other
forms, the floating High tone of the prefix is associated at the right edge of the verb
and that both moras of the noun are High. The association pattern for the irrealis is

given in (8.16).
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8.16. Derivation of ddte /ana ‘the child will swim’

ou te la na ou te la na
V/f
H M H D M H M

swim child

In these data we see that the floating High tone of duze” ‘swim’ associates at the
right edge of the noun /ana* ‘child’. The Mid tone associated with this TBU is
deleted. The Mid tone associated at the right edge of the verb root spreads to the
initial mora of /ana™ ‘child’. In order to meet the requirement that all TBUs have a
tone associated with them in the surface form, a default tone is inserted to provide
a tone for the initial mora of the utterance.

We give the association pattern for the imperfective of the verb dute” ‘swim’
in (8.17).

8.17. Derivation of ddte /dna ‘the child is swimming’

Ju te la na Ju te la na

%

H M H M H D H H M
IPFV Swim child

In (8.17) we see that the floating High tone sponsored by dute™” ‘swim’ associates
with the rightmost mora of /ana"”. We assume this association pattern based on
the fact that in the irrealis, as shown in (8.16), the floating High tone sponsored by
the verb root associates with the second mora of /ana" child’. The floating High
tone sponsored by the imperfective prefix associates at the right edge of the verb
deleting the Mid tone. This final High spreads to the initial mora of /ana" ‘child’.
This association pattern is similar to that which was described in Chapter 6, in
which it was shown that High tones spread to words which already have a High
tone associated with them.

In summary we can say that for verbs which in their underlying form have a
Mid tone associated at the right edge, the floating High tones of these four prefixes
delete the underlying Mid tone and associate with the final TBU of the verb. The

differences in the underlying tone melodies of these three groups of verbs are seen
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in the irrealis forms and in the surface tones of the subject, as shown in (8.18).
Note that where Low tones in the sequence High Low Mid is raised to Mid this is
indicated by 1.

8.18. Comparison of verbal forms for ‘fall’, ‘sow’ and ‘sell’

M ML MH
irrealis "kapa lana kaki" lana 01ko lana
progressive ta- "kapa lana ta- seki" latna ta- dik6 lana
counterfactual ni"- "kapa lana ni"- seki" latna ni"- 0ik6 1ana
subjunctive na"- "kapa land  na"- kaki" latna  na"- 0iko l4nd
imperfective "kap4 1ana seki" latna 01ko6 lana

In the data in (8.18) we see that the High tone sponsored by the four prefixes under
consideration associate with the second mora of the verb.

8.2.3. Verbs with either Low or Low High tone pattern

We now turn to examine the association patterns for verbs which have either a Low
tone underlyingly or a Low High tone melody. For these verbs, the four prefixes
under discussion divide into two groups, according to the resultant surface tones:
the progressive and counterfactual belong to one group, and the imperfective and
the subjunctive belong to another group. We also show that verbs with these tones
patterns have two stems: one which occurs with the progressive and counterfactual,
and the other with the imperfective and subjunctive.

We first look at verbs which have a Low tone in their underlying tone melody.
In order to see clearly the difference as to the locus of the association of the
floating High tones, in (8.19) we present the surface tones of two verbs when they
co-occur with each of the four prefixes under analysis. The verb kodo" ‘water’ is
one of the verbs which shows a segmental change in the initial consonant of the
verb root; that is, the imperfective form has /s/ root initial rather than /k/. We also

give the surface forms of ka‘a™ ‘say’ which show no segmental changes.
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8.19. Surface tones of the verb kodd" ‘water’ and of ka2 ‘say™
irrealis koo lana ka’a" 1ana

progressive ta- s6001 latna ta- ka*a1" 1atna

counterfactual  ni"- s6307 latna  ni"- k4*al" [A1na

subjunctive na"- kodo6 latna na"- ka’a" 1atna

imperfective $006 1atna ka’4" latna

We now examine the data in (8.19) in detail. First we see that in the case of the
subjunctive and the imperfective, the floating High tone is associated with the
second mora of the verb root. However in the case of the counterfactual and the
progressive, it is associated with the initial mora of the verb. The question therefore
is how to account for these differences. An initial hypothesis might be that the
locus of association is determined by whether the verb form is aspectual or modal.
However, the progressive and the counterfactual forms have a floating High tone
associated with the same mora; the former is a modal category, whereas the latter is
aspectual. An alternative hypothesis could be whether the verb stem is the /k/ or /s/
form. Again, this hypothesis is not substantiated by the data; the subjunctive, which
co-occurs with the /k/ form and the imperfective, which co-occurs with the /s/
form, have the floating High tone associated with the same mora.

In order to account for the data in (8.19), we posit that some verbs have
allomorphs of the irrealis and realis stems. We call these allomorphs ‘secondary
stems’, giving a secondary irrealis stem and a secondary realis stem for verbs
which show alternations between /k/ and /s/. In (8.19), the progressive and the
counterfactual forms use the primary stems. In these forms, the tones sponsored by
the verb root are aligned at the right edge, just as we saw in Chapter 6 for nouns.
However, in the case of the subjunctive and the imperfective, we see that the High
tone sponsored by the prefix is associated with the second mora, and the Low tone
sponsored by the verb root is associated with the initial mora of the noun.
Therefore we posit that verbs with underlying Low or Low High tone melodies
have both primary and secondary stems. In the verbal forms which use the
secondary stem, the Low tone becomes a floating tone. Note that in the case of

verbs with a Low High tone melody the High tone is deleted. As we will see in

! Note that the imperfective of this verb is [f0d0].
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Section 8.2.4, there are some verbs with Mid or Mid High tone melodies which
have both primary and secondary stems and some that do not. The secondary
stems of these verbs are characterised by the absence of the Mid tone sponsored by
the verb root. Note that in the case of verbs with Mid High tone melodies, the
floating High tone remains even though the Mid tone is deleted. We return to the
discussion of primary and secondary stems in Section 8.2.4, once we have
discussed the various verb groups.

We now look at data which illustrate the importance of this division. In (8.19),
we see that the Low tone sponsored by these verbs is associated with the second
mora, as it is in the irrealis. However, in the case of the subjunctive and
imperfective forms, the Low tone sponsored by the verb root associates with the
initial syllable of /ana™ child’.

In (8.20) we present the processes which result in the surface form on the

imperfective of the verb ka‘a™.

8.20. Floating Low tone of the secondary stem

ka’an lana ka’an lana

7!

Here we see that the High tone which marks the imperfective associates at the right

MH
IPFV  say child
The child is saying.

edge of ka‘a™ ‘say’. The Low tone sponsored by the verb associates with the initial
mora of /ana"™ ‘child’. We claim that it is the secondary realis stem which forms
the base for the imperfective. For verbs with a Low tone in their underlying tone
melodies, this Low tone occurs as a floating tone in verbal forms which co-occur
with the secondary stem, as indicated by the lack of an association line in the
diagram.

We now look at verbs which have a Low High tone melody. An example is
given in (8.21). Note that in this case we have the same groupings as we saw in
(8.19) for verbs which have a Low tone in their underlying tone melody. By
positing that the subjunctive and the imperfective associate with the secondary
stems, then we can account for the differences in the location of the floating High

tone in these two forms and that of the progressive and counterfactual.
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8.21. Surface tones of the verb #o0"" ‘cook’
irrealis 670 nutfi

progressive ta- f6°01 nutfi
counterfactual  ni"- f6°01 nu/tfi

subjunctive na"- 0’6 nu i
imperfective f6°6 nuttfi

In examining these forms there are two issues: 1) The locus of the association of
the tones sponsored by the verb root - that is, the Low tone and the floating High
tone; and 2) the locus of the association of the floating High tone sponsored by the
prefixes. First we answer these two questions with regard to the progressive and
counterfactual forms. In (8.22) we show the tonal association pattern for the
progressive form. We see that in the surface form, the Low tone sponsored by the
verb root is associated at the right edge of the verb, and the floating High tone of
the verb root associates at the right edge of nuff™ ‘beans’. The floating High tone

of the prefix associates with the initial mora of the verb.

8.22. Progressive form of fo’d"" ‘cook’

ta fo'o nuffi ta fo’o nuffi

-/ /A
H LH MH D H LtH M
PROG COOK beans

The beans are in the process of cooking.

Note that as these associations form a High Low High sequence, in the surface
form the Low tone is raised to Mid.? Also note that even though the Low tone is
linked to two moras, it still is raised on both moras. More research is needed to

better define the contexts in which multiply-linked Low tones are raised.

2 See Chapter 7 for acoustic data which shows that Low tones in the sequence High Low High are
raised to Mid. In Chapter 10, we show that this process only occurs across prosodic boundaries.
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We now turn to answer the two questions posed above with regard to the
imperfective and subjunctive forms. In (8.23), we show the association patterns for
the subjunctive.

8.23. Secondary stem of a Low High verb

na" fo’o  nuffi na" fo’o  nuffi

—/7/

H L M H
sBjv cook beans

M

May the beans be cooked.

In (8.23), we give as the underlying form the secondary stem of #o% ‘cook’. This
verb sponsors a Low High tone melody, but in the secondary stems, the Low
occurs as a floating tone and the High tone has been deleted. In the surface form
the floating High tone sponsored by the verbal prefix associates at the right edge of
the verb stem. The Low tone sponsored by the verb stem associates with the initial
mora of nuf™ ‘beans’. Note that the floating High tone sponsored by the verb root
is present in the counterfactual forms and progressive forms, associated at the right
edge of nuy™ ‘beans’ as seen in (8.21), as these verbal forms associate with the
primary stems. As already has been noted, the Low tone is raised to Mid as it is
part of a High Low Mid sequence. In these data we see the importance of positing
primary and secondary stems as it gives us a way of accounting for the behaviour

of the Low tones in this group of verbs.

8.2.4. Verbs whose Mid tones are deleted in certain forms

We now turn to two other groups of verbs in which it is important to distinguish
between primary and secondary stems: that is, verbs which sponsor either a Mid or
a Mid High tone melody. In these cases we see that the locus of association of the
floating High tone forms the same groupings as we saw for Low and Low High
tone verbs; that is, the surface patterns of the imperfective and subjunctive forms
are the same as each other, but differ from the progressive and counterfactual. In

(8.24), we give the five forms of the verb noto" ‘wake’.
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8.24. Surface forms of the verb notc" ‘wake’

irrealis noto lana

progressive ta- not6 lana primary stem (Mid present)

counterfactual ni"- notd 1lana

subjunctive na"- noto lana secondary stem (Mid absent)

imperfective noto lana

First we note that the floating High tones of the prefix in the case of the
progressive and counterfactual associate with the second mora of the verb. We
claim that the verb stems in these instances are primary stems, and so the Mid tone
is present. However, in the case of the subjunctive and the imperfective forms,
which co-occur with the secondary stem, we see that the floating High tone
sponsored by the verb prefix doesn’t associate with the verb root, but with the
initial mora of the noun. We claim that the Mid tones associated with these forms is
in fact the default tone, rather than the underlying Mid tone sponsored by the verb
root. Therefore in the progressive and counterfactual form, we claim that the
underlying Mid tone is associated at the right edge, and deleted by the floating
High tone, just as we saw for nouns in Chapter 6. However, in the case of the
subjunctive and imperfective, we claim that there is no Mid tone associated with
the stem.

We see the same surface pattern on the primary and secondary stems of verbs
with an underlying Mid High tone pattern as we saw in (8.24) for verbs that have
only a Mid tone. In (8.25), we show the surface forms of the verb kasi*”.
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8.25. Surface tones of the verb kasM" ‘eat’

irrealis kasi lana
progressive ta- s€si lana primary stem (Mid present)
counterfactual Default associated with prefix and

ni”- sési lana
first mora of the verb.

subjunctive na"- kasi lana secondary stem (Mid absent)
imperfective sesi lana Default associated with prefix and

both moras of the verb.

In (8.25), in the progressive and counterfactual forms, we see that the floating High
tone associates with the final mora of the verb stem. However, for the subjunctive
and imperfective forms, the floating High tones of the prefix do not associate with
the verb kasi ‘eat’, but rather associate with the subject. We note that the surface
tonal association patterns are identical to those found on the verb noto™ ‘wake’
given in (8.24). In other words, the loci of the association of the floating High tones
of the prefixes do not seem to be defined by the presence or absence of a floating
High tone sponsored by the verb. However, whether a prefix associates with a
primary or a secondary stem does determine the location of the floating High tone
sponsored by the prefix. A summary of these data is given in (8.26) where the data
in (8.24) and (8.25) are compared with (8.8) and (8.15) above. Note that we use the
progressive and the subjunctive to illustrate the different tonal phenomena.

8.26. Association of floating High tones in Mid and Mid High verbs

Group 1 Group 2
(Mid tones retained) (Mid tones deleted)
Mid Mid High Mid Mid High
Irrealis nkapa lana oute lana noto lana kasi lana
Progressive | ta- "kapa lana ta- outé land | ta- noto 14na ta- seési 14na
Subjunctive | na"- "kapa lana na"- outé lana | na"- noto l4na na"- kasi land

In (8.26), in Group 1 we give examples of verbs which do not show the

allomorphic changes and therefore only have primary stems. We see that the High
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tone sponsored by the prefixes associates with the second mora of the verb stem.
For Group 2 verbs, the High tones sponsored by the prefix differ as to the mora
with which they associate. In the case of the progressive, which co-occurs with the
primary stem, the High tone associates with the second mora of the verb stem. On
the other hand, in the case of the subjunctive, the floating High tone skips the verb
stem, which has no tones associated with it and links with the first mora of the
subject. Note that for this Group of verbs, the floating High tone sponsored by
some verb roots is retained even when the Mid tone is deleted.

As the two surface tonal patterns are evidenced in both groups, then it cannot
be attributed to the presence or absence of a floating High tone in the underlying
form. Instead we posit that the verbs noto™ ‘wake’ and kasi(*’) ‘eat’ do not have a
Mid tone in their secondary stems. Therefore we posit the categories of primary
and secondary stems as a means of explaining these data; that is, both the
secondary irrealis and secondary realis stems of kasi(”) only sponsor floating High
tones.

In addition to the data presented here, evidence for this claim comes from the
surface tonal phenomena of phrases consisting of a noun which has been fronted
and a verb. Consider the data in (8.27) and (8.28).

8.27. Primary irrealis stem
Bilu kasi
cat eat
1t’s the CAT that will eat.

8.28. Secondary irrealis stem
pilu na"  kasi
cat SBJV eat
May the CAT eat.

In (8.27) we see that the tones of kas™M" are Low Mid, whereas in (8.28) the tones
of kasM are Low Low. Note that in this case the surface tone of the subjunctive
prefix is also Low. To account for these differences we posit that in (8.27) the Mid
tone sponsored by the verb kasM is associated at the right edge of the verb root.
We posit that in (8.28) the Mid tone of the verb root is not present, so the Low tone
of pBilu ‘cat’ spreads to provide tones for all of the following three moras. We
claim that kas™M" ‘eat’ is one of the group of verbs which has separate secondary

forms of both the irrealis and the realis stems. The characteristic of these
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secondary forms in the case of Mid or Mid High verbs is that the Mid tone is not

present in the underlying form of the verb stem.

8.3. ACCOUNT OF TONAL ASSOCIATION

We now turn to look at further evidence for positing that some verbs have
secondary stems. Evidence for this claim comes from comparing the association of
the floating High tones of the four prefixes under discussion on verbs with differing
underlying tones.

First we look at the floating High tones sponsored by these four prefixes.
Recall that these four prefixes can be divided into two groups according to whether
they associate with the primary or secondary stems: in the first group are the

7 _ ¢

prefixes ta”- ‘progressive’ and ni™- ‘counterfactual’, and in the second group are

the prefixes @”- ‘imperfective’ and na™- ‘subjunctive’. The differences between
the primary and secondary stems are manifested by the loci of association of the
floating High tones sponsored by these prefixes. In (8.29), we list the mora with
which these floating High tones associate according to the underlying tones of the

verb root.

8.29. Syllable of association of the floating High tone of verbal prefixes

Underlying tone of the irrealis | Progressive Subjunctive
Counterfactual | Imperfective
Group A | Low Mid initial initial
Mid second second
Mid High second second
Mid Low second second
Group B | Low initial second
Low High initial second
Mid second floating tone
Mid High second floating tone

In (8.29), we divide the verb roots into two groups. In Group A are the verbs in

which the floating High tones of the four prefixes under discussion all associate
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with the same TBU; in the case of verbs with a Low Mid pattern underlyingly this
is the initial TBU, and in the case of those with a Mid tone as the initial element,
the floating High tones all associate with the second TBU, deleting the Mid tone as
was shown in (8.17) above. For verbs in Group A we posit that there is no
distinction between primary and secondary stems. In Group B, we see that the
surface tone patterns are different for each of the two groups of prefixes. We posit
that in the case of these verbs, there is a difference between primary and secondary
stems.

The value of positing primary and secondary stems is best seen in examining
the differences between the Mid and Mid High verbs which belong to Group A and
those which belong to Group B. The comparison of their surface forms is given in
(8.30). In this table we indicate an inserted default tone by a D to differentiate it
from the underlying Mid tones. When a default tone is associated with two moras,
we write two Ds, even though we posit that it is one default tone associated with

the two moras.

8.30. Comparison of the surface tone patterns of Mid and Mid High verbs

Primary stems | Secondary stems

Irrealis Progressive Subjunctive
Counterfactual | Imperfective
Group A a) DM D H D H
b) | DM (H) DH DH
Group B ¢) DM D H D D (H)
d) |DM(H) DH D D (H)

In (8.30a) and b) which give the surface tones of Group A verbs, we see that the
surface forms of the verbs are identical; that is, the floating High tone from the
morpheme to the left is aligned at the right edge of the verb root. We posit that in
the underlying form there is a Mid tone associated at the right edge of the verb
stem in all cases. We claim that the floating High tone of these prefixes associates
with the second mora and deletes the Mid tone that was associated there. However,
in (8.30c) and d) which give the surface patterns of Group 2 verbs, we see that the
floating High tone of the prefixes associates with the second mora of the verb stem
for the progressive and counterfactual forms, giving surface forms identical to those

of Group A. We claim that there is an underlying Mid tone present in these forms
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which is deleted by the floating High tone of the prefix. On the other hand, for the
imperfective and the subjunctive of Group B verbs, we claim that the Mid tone
associated with the second mora in the underlying form is deleted. In these cases
the floating High tones sponsored by the prefixes skip both moras of the stems and
usually associate with the following morpheme. As the subjunctive prefix
associates with the irrealis verb stem, and the imperfective associates with the
realis, then we posit that there are allomorphs of both these stems. We posit that in
these cases there are no Mid tones associated with the secondary verb stem. In
(8.31), we give the association patterns for the irrealis of verbs which have an
underlying Mid tone. For these verbs there are no differences in the irrealis

whether verbs belong to Group A or Group B.

8.31. Tonal association for the irrealis of verbs with an underlying Mid tone

e

D M

Here we see that the Mid tone sponsored by the verb aligns at the right edge, and a
default tone is inserted to provide a tone for the initial mora.

In (8.32), we show that the association of tones for the irrealis form of verbs
with an underlying Mid High tone melody is similar. Note that the High tone
sponsored by the verb is left unassociated as rising contours on a single mora are
prohibited.

8.32. Tonal association for the irrealis of verbs with underlying Mid High tone
/u
D

We now turn to the surface forms for Mid or Mid High verbs when they

< —%

H

follow a prefix which has a floating High tone. In (8.33), we have the association
pattern for the progressive form of both Group A and Group B verbs with
underlying Mid tones.
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8.33. Association of the floating High tone of the progressive

ta | u
H M

Here we see that the floating High tone of the progressive prefix deletes the Mid
tone associated at the right edge. We claim that the progressive and the
counterfactual prefixes associate with the primary stems - that is, stems with which
the underlying tones are associated.

We posit that Mid or Mid High verbs in which the floating High tone of all
four prefixes associates with the same mora only have primary stems. However, in
the case of Group B verbs which have a Mid or a Mid High tone melody, there are
no Mid tones present in the secondary stems. This is seen by the fact that the
floating High tone of the prefixes skips the secondary verb stem entirely. An
example is given in (8.34).

8.34. Floating High tone skips secondary verb stem

se si la na
H H M H
IPFV eat child
The child is eating.

First we note that the floating High tone of the prefix associates with the initial
mora of /ana" ‘child’. The floating High tone sponsored by the verb associates at
the right edge of /ana" ‘child’. The behaviour of the floating High tone of the
imperfective suggests two factors about the secondary stems of these verbs: one,
there are no tones associated with the verb stem, even though there is a floating
High tone sponsored by that stem; and two, floating High tones do not associate
with stems that are unspecified for tone. So as there are no tones associated with
the primary realis stem ses7 ‘eat’, the floating High tone does not associate with it
but with the initial mora of /ana"".

In the example in (8.35), we see that the primary irrealis stem of kasi™ ‘eat’

has no tone associated with it, although it does sponsor a floating High tone in its
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underlying form. We see that in the subjunctive form the floating High tone of the

prefix skips both moras of the primary irrealis stem.

8.35. Association of the floating High tone of the subjunctive

na" ka si la na
H H M H
SBIV eat child

The child may eat.

We therefore conclude from these data that there are some Mid or Mid High
verbs whose secondary stems have no tones associated with them, although they
may sponsor a floating High tone. These verbs then contrast with the verbs in
(8.30a) and (8.30b) for which we posit that there is an underlying Mid tone.

Based on the tonal phenomena described above, we posit that verb roots in
MXY are divided into 9 classes, based on the underlying tones and the surface
tones of the imperfective. We now look at the differences in surface tonal
phenomena for these nine groups as shown in (8.36). We include the tones found
on a noun subject that has the underlying tones MH, for example &7z™" ‘animal’ as
floating tones are often realised on the following morpheme. We indicate verb
groups which have primary and secondary stems with an asterisk. These include
those which have a Low tone, as shown in (8.36a), those with a Low High tone
pattern as shown in (8.36¢), those with a Mid tone in (8.36d) and those with a Mid
High tone pattern in (8.36g). Again we indicate inserted default tones with D.
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8.36. MXY verb classes

Underlying tones of | Surface tones of the Surface tones of the
verb root irrealis and the subject imperfective and the subject
a|L* DL LM DH LM
b|LM DL MM HLT MM
c | L H* DL LH DH LtM
d| M* DM MM DD HH
e | M DM MM DH HH
f I ML DM LM DH LtM
MH * DM MH DD HH
MH DM MH DH HH
i [HL DH LM HH LIM

First we note that in the irrealis, all classes of verbs have a default tone associated
with the initial mora of the verb. The tones sponsored by the verb root align at the
right edge of the verb. In the cases where there is a second tone in the tone pattern,
then this tone associates with the noun which is the subject. So in the irrealis in
(8.36¢), the floating High tone sponsored by the verb root is associated with the
subject. A similar pattern is seen in (8.36g) and (8.36h) where the floating High
tones sponsored by these verb roots associate with the second mora of the subject.
In (8.36b) we see that the floating High tone of the imperfective and the
subjunctive associates with the initial mora of the verb roots. Floating High tones
always associate with the initial mora of verbs which sponsor a Low Mid tone
melody. The benefit of positing primary and secondary stems is seen when we
compare (8.36d) with (8.36e) and also when we compare (8.36g) with (8.36h).
Although the verbs in each pair have the same underlying tones, there is a
difference in the surface tones of the imperfective. We claim that the difference in
forms is due to the presence of an underlying Mid tone in the primary realis stem
in (8.36e) and (8.36h). We also see that the Low tone sponsored by the verb root in
(8.36a) and (8.36¢) occurs as a floating tone in forms which co-occur with the
secondary stem. Note that the Low tone sponsored by verbs with an underlying
Low Mid pattern does not become a floating tone. We also see in the data in
(8.36b), (8.36h), and (8.36i) that some verb roots and stems have two underlying
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tones in all their forms, whereas some, such as those in (8.36¢) and (8.36g) lose an

underlying tone in the subjunctive and imperfective forms.

8.4. THEORETICAL ISSUES

The theoretical implications of the data presented in the chapter will be described
in greater length in Chapter 10. However, here we draw the reader’s attention to

three issues which arise from the data presented in this chapter.

8.4.1. Association of High tone

We have described how the locus of the association of floating High tones varies
according to the underlying tones of the verb root, which prefix sponsors them, and
whether the verb in question has a separate secondary stem. We have noted that
for some verbs all four prefixes associate with the second mora; for others there is
a two-way split: the tones sponsored by the progressive and counterfactual
associating with one mora, and the imperfective and subjunctive with another. For
another group of verbs, these floating High tones always associate with the initial
mora. Or put more succinctly, the floating High tones do not always associate with
the same mora. The question then is, what determines the locus of the association.
It cannot be the stressed syllable — we show in the next chapter that the initial
syllable shows increased duration. Instead we posit that these High tones prefer to
align at the right edge of the verb root, but in some cases, other factors, such as the

preservation of Low tones, take precedence.

8.4.2. Preservation of tones

Within some phonological frameworks it is claimed that certain tones, usually but
not always High, will be preserved in favour of others (Hyman 2001). However, in
the data shown above, it seems that it is not that one tone is favoured over the rest.
For example, in underlying tone patterns which have an initial Mid, this Mid tone
is usually deleted, as shown in (8.12) above. However, the Mid tone of a Low Mid
tone melody is preserved as shown in (8.2), but the High tone of a Low High
melody is deleted in some forms, shown in (8.21). Clearly which tone is preserved

is not a matter of a simple ranked listing.
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8.4.3. Linear association of tones

It is usual to consider that tones will associate one-to-one and left-to-right, although
as pointed out by Yip (Yip 2002), there are cases where these conventions do not
apply. In MXY, both in this chapter and in Chapters 6 and 7, we have seen cases
where a floating High tone skips moras. For example, in (8.37), we see that in the
surface form the Low tone sponsored by the first word in the phrase spreads to the
initial mora of the second word, and the floating High tone sponsored by the initial
word associates at the right edge of the second word deleting the Mid tone

associated with that mora.

8.37. Example of Low spread and floating High tone association

TR TR T pop
| | > | =%
L H M H D L H M

Or put in slightly different terms, the floating High tone sponsored by the first
element of the phrase skips the initial mora of the second element and associates
at the right edge. If association were strictly one-to-one and left-to-right, we
would have expected the floating High tone to associate with the initial mora of
the second word of the phrase.

Another example comes from the data presented in this chapter, that of
secondary verb stems that only sponsor a floating High tone. The association

pattern is given in (8.38).
8.38. Verbs with only a floating High tone
. L T [
| [
H H M H D H H M
IPFV verb noun
Note that even though the verb sponsors a High tone, this High tone does not
associate with the verb in the surface form; instead it associates at the right edge of

the noun which is the subject of the sentence. The floating High tone sponsored by

the imperfective prefix skips the mora of the verb root entirely and associates with
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the initial mora of the noun. A default tone is inserted to provide tones for the
moras of the verb root.

This skipping of moras by floating High tones provides an interesting scenario
when we consider which syllable is stressed. As we will show in Chapter 9, it is the
first syllable of disyllabic words. Thus we see that floating High tones in MXY
skip stressed syllables. The theoretical implications will be further discussed in
Chapters 10 and 11.
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CHAPTER 9
PROSODIC PROMINENCE

9.1. INTRODUCTION

Having looked at the association patterns for the floating High tones of four verbal
prefixes, in this chapter we examine further data to see whether there is any correlation
between High toned moras and word stress. In order to do this, first, we examine data
to show the initial syllable of roots show increased duration. Secondly, we look at the

effects of focus on the relative duration of the two syllables of disyllabic words.

9.2. DEFINITION OF STRESS

We start by defining what is meant by stress. Ladd (2008) points out the need to
distinguish between three facets of stress.

The first facet is ‘metrical strength’: that is, abstract prominence relations, or the
perception that some syllables are ‘stronger’ than others. In metrical structure theory,
syllables are parsed into binary feet, where the stronger syllable is determined by the
language.

The second is ‘dynamic stress’, the acoustic prominence of a particular syllable.
‘Dynamic stress’ relates to features such as increased duration and intensity which
mark prominent syllables, or the centralisation of vowels, which in some languages is
a feature of the non-prominent syllable.

The third is ‘pitch accent’, the location of prominence-related intonational events.
Pitch accent — that is, changes in FO — is considered to be part of the intonational
features of the utterance, rather than a property of the word.

In this chapter we limit our discussion to describing durational differences
between the two syllables of roots. We show that in most contexts the initial syllable

shows increased duration, although this can be lost in certain contexts.

9.3. INVESTIGATING LEXICAL STRESS IN MXY

As was outlined in Chapter 3, previous analyses of Mixtec stress claim that the initial

syllable of disyllabic words shows stress by having increased duration (e.g.,
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Alexander, 1986), while Pankratz and Pike (1967) claim that there is a correlation
between High tones and word stress. These claims were made, however, without the
benefit of recorded acoustic data. In this section we look at experimental data to verify
whether the initial syllable of disyllabic words shows increased duration and intensity
in MXY. Details of the methodology used in gathering these data were given in
Chapter 6.

9.3.1. Experiment 1: Methodology

The first experiment was designed to measure the differences in duration and intensity
between the vowels of the two syllables of disyllabic nouns in information focus.
Eleven mono-morphemic nouns were chosen which could realistically be the object of
the verbs see™ ‘to buy’ or diko™ ‘to sell’. Each noun was placed with each verb in
three prompt sentences, the difference between the sentences being the enclitic which
is the subject. Data from four participants were used in the analysis, each participant
contributing 66 utterances to the data set. Examples of the utterances analysed are

given below in (9.1). The target words are highlighted in grey.

9.1. Sample utterances for experiment 1
a) ni'- see” 04 oita kajitni"
ni®(*)- see™ o@a"  Gita™  kajitni"™™
PFV buy 1HON tortilla day before yesterday
1 bought tortillas the day before yesterday.

b) ni"- s¢e” nd oita kajitni"
ni"(*)- see™ no(") oita"™"  kaji'ni™™
PFV buy 1INCL tortilla day before yesterday
We bought tortillas the day before yesterday.
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c) ni'- see”  si oita k4jitni"
ni"(*)- see™ si(M) odita™™  kajitni™
PFV buy 3G tortilla day before yesterday
They bought tortillas the day before yesterday.

In these utterances we see that the tone on the initial syllable of dita"" ‘tortilla’ is not
always the same. In (9.1a) it is Mid, and in (9.1b) and (9.1c) it is High. These
differences enable us to compare acoustic features of different tones in identical
environments.

With the target words segmented in Praat, several measures were taken. A Praat
script was used to measure the mean duration, intensity and FO of the vowels.* The

VOT in the case of the plosives was considered part of the consonant.

9.3.2. Experiment 1: Analysis

We now turn to look at the results of this experiment. First we compare the
measurements of duration for the vowel in each syllable and for each speaker. The
table in (9.2) shows the mean and the standard deviation for the duration of the vowel

of each syllable.

9.2. Mean duration of each syllable

Syllable | Meanin N Std. Deviation
seconds

1 0.106 264 0.026

2 0.086 264 0.027

To ascertain whether these differences in duration are statistically significant, a
repeated measures ANOVA was run using Speaker and Syllable as the factors. The
duration of the vowel in the initial syllable of nouns is greater than that of the second
syllable, /{(1,3)=13.5, p = 0.03. This finding agrees with the observations of previous
impressionistic studies which claim that the initial syllable shows increased duration

relative to the second syllable.

! My thanks to Mike Bennett and Bert Remijsen for their help in developing these scripts.
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We now turn to analyse the mean intensity of the vowels. In (9.3), we give the
mean intensity for different vowels in the first and second syllables of disyllabic
nouns. For each vowel the intensity is greater in the initial syllable. We see that the

vowel /i/ shows the smallest mean intensity.

9.3. Comparison of mean intensity of vowels

Vowel [Syllable| Mean Std. Number
Intensity |Deviation
(dB)
[ 1 73.78 8.11 144
2 71.92 7.74 169
a 1 74.43 9.13 24
2 70.92 9.27 71
u 1 74.84 7.92 96
2 70.67 8.2 24

In (9.4) we give the mean intensity for different tones in the first and second
syllables of disyllabic nouns. As Low tone only occurs in the second syllable there is
only one measurement for Low. We see for Mid and High that there is greater

intensity in the initial syllable.

9.4. Comparison of the mean intensity of the different tone levels

Tone |Syllable] Mean Std. Number
Intensity |[Deviation
(dB)
L 2 71.004 7.97 130
M 1 73.29 8.08 105
2 71.62 8.7 88
H 1 74.84 8.11 159
2 72.91 7.84 46

In order to test whether these differences shown in (9.3) and (9.4) are statistically
significant, a repeated measures ANOVA was run. The factors were Speaker, Syllable,

Vowel, and Tone. The results show that there was a significant main effect for
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Syllable, with greater intensity in the initial syllable than in the second syllable,
H1,3) = 17.07, p = 0.03. There were no main effects for Tone or Vowel.

The results in this section show that for this data set, the vowel in the initial
syllable showed both greater duration and greater intensity relative to the vowel in the

second syllable.

9.4. PROSODIC PROMINENCE

We now turn to look in more detail at the issue of prosodic prominence. First we look
at the definition of focus, as there are different ways in which the term is used. We
say, following Ladd (2008), that an entity is in focus when it is the most informative
part of the sentence. Ladd (2008) distinguishes between narrow focus (on a single
word) as opposed to broad focus (on a larger constituent). In this chapter we look at
words which are in narrow focus.

In order to distinguish between two different kinds of narrow focus, we adopt the
terms ‘information focus’ and ‘contrastive focus’ from Gundel and Fretheim (2006).
Under their definition, ‘information focus’ is the main predication expressed by a
sentence and corresponds to the questioned position of the relevant implicit or explicit
question. For example, in the conversational exchange in (9.5), Sarah expresses the
information focus that identifies the person who bought the cakes. In this case the
questioned position is the subject of the verb bought, as is shown in the utterance

contributed by person A in (9.5).

9.5. Focus in the answer to a content question
Who bought the cakes?
SARAH bought the cakes.

There are times when attention is brought to a constituent because the speaker
thinks the addressee’s attention is focussed elsewhere and the speaker wishes that to
change, so that implicitly or explicitly there is a contrast in the utterance. Gundel and

Fretheim (2006) refer to this as contrastive focus.
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9.6. Implicit contrastive focus
It was the NEIGHBOUR'’S cat that killed the parrot.

In the sentence in (9.6), there is the implicit contrast between the neighbour’s cat and
some other cat. The important point to note here is that the contrasts may be left

implicit, as in this example. Or the contrast may be made explicit, as is shown in (9.7).

9.7. Explicit contrastive focus
I didn’t buy TOMATOES, but I did buy LETTUCE.

Languages vary as to how or whether they distinguish between these two types of
focus, whether by prosodic cues alone, or whether by syntactic cues as well. In MXY,
nouns which are in contrastive focus usually occur before the verb. This is a
movement from its canonical position which provides the listener with the information
that this noun is in focus.

In this experiment we look at how focus is indicated. In order to do this, we
construct a set of materials in which three nouns occur under different focus
conditions: firstly, Information Focus (where the noun is part of the answer to a
content question); secondly, where the verb in the sentence is in Contrastive Focus
(which in turn results in the noun not being in focus, as discussed below); and thirdly,
when the noun is in Contrastive Focus. In this last condition, the noun occurs pre-verb,
whereas under the other two conditions, the noun occurs in its canonical position after
the verb. As well as measuring duration of vowels in the nouns, we also examine the

duration of vowels in the verbs.

9.4.1. Experiment 2. Methodology

This experiment was designed to compare acoustic features of nouns under three
different focus conditions. We also consider the durational differences between the two
syllables of the verb under these conditions to ascertain whether the differences in the
duration of the nouns are reflected in differences in the duration of the verbs. For this
experiment, both question and answer were recorded. One person read the question;
the participant read the answer. In this analysis we look only at the recorded answers

and measure the duration and intensity of the vowels of the nouns and the verb diko™"
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‘to sell’. In this data set an additional speaker recorded the utterances, a woman in her
60’s, identified by the initials SM.

We now describe each of the three conditions in turn. The first condition puts the
target noun in Information Focus (IF). In this condition, the question is a content
question: either ‘What did you buy the day before yesterday?’ or ‘What did you sell

the day before yesterday?’ Examples of these questions are given in (9.8).
9.8. Forms of questions which put the noun in Information Focus

a) What did you sell?

Nai" kua ha ni"- 0iko  -ni"  kajini"
nai®"-kuu™ ha(*") ni"(")- oiko™ -ni"™™“  kaji'ni™™
what COMP  PFV sell 2HON day before yesterday

b) What did you buy?

Nai" kua ha ni"- se€” -ni"  kajini"
nai®"-kuu™  ha(*") ni"(")- see™ -ni™t kaji'ni"™™
what COMP PFV buy 2HON day before yesterday

These questions were also asked using the non-honorific form of the 2™ person

pronoun as shown in (9.8 ¢ and d).

c) What did you sell?

Nai" kud ha ni"- 01kd -né" kajini"
nai""-kuu™ ha(*") ni"(“)- diko™ -no"(*) kaji"ni™
what COMP PFV sell 2 day before yesterday

d) What did you buy?

Nai" kua ha ni"- se&" -nd" kajini"
nai”™-kuu™ ha(*") ni"(*) see™ -no"(*) kaji'ni™
what COMP PFV  buy 2 day before yesterday
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There are two options for the response to these questions: one using the honorific
form of the first person pronoun and the other using the non-honorific form. All
possible options were used. In (9.9) we give examples of the answers for the questions
in the Information Focus condition. Note that the target word is highlighted in grey.

9.9. Forms of the answers for Information Focus
a) Answer with the honorific pronoun form with the verb ‘to sell’
ni"- 0iko -04 kit kajini"
ni®(*)- oikoM" -0a"t kiti™  kaji'ni"™™

PFV sell IHON animal day before yesterday
1 sold animals the day before yesterday.

b) Answer with the non-honorific form with the verb ‘to sell’

ni"- 0iko  -ni" kifti kajini®
ni*(*)- oiko™" -ni"(*) kiti™  kaji'ni"™
PFV sell 1 animal day before yesterday

1 sold animals the day before yesterday.

¢) Answer with the honorific pronoun form with the verb ‘to buy’

ni"- see” -04 kifti  kajini"

ni®(*)- see™ -0a"" kiti™  kaji'ni™™

PFV buy 1HON animal day before yesterday
1 bought animals the day before yesterday.
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d) Answer with the non-honorific form with the verb ‘to buy’

ni"- see"  -ni" kiti kajini®
ni®(*)- see™ -ni®(*) kiti™  kaji"ni®™
PFV buy 1 animal day before yesterday

1 bought animals the day before yesterday.

Note that in (9.9d) the tone of the initial syllable of &7t/ is Low, resulting in a Low Mid
tone pattern. Thus we see that by using more than one enclitic, we obtain different
surface tone patterns on kit ‘animal’. In (9.9a, b and c¢), the pattern was Mid Mid.
Condition 2 is where the verb is in Contrastive Focus (CF Verb); the verb is ‘sell’
or ‘buy’. This means that the noun is not in focus. In (9.10), we give a question and

answer pair from this data set.

9.10. Contrastive Focus on verb

A: Did you sell animals the day before yesterday?

ni"- 0iko  -ni*  kiftd kajini" -a
ni*(*)- oiko™" -ni""t kitiM"  kaji"ni™™ -a
PFV sell 2HON animal day before yesterday Q

B: No, because | BOUGHT animals the day before yesterday.

jaan i ni"- & -804  kifti  kajini®
jata™  fi(™) ni"(*)- see™ -ga™ kitiM™  kaji"ni"™™
no because PFV buy 1HON animal day before yesterday

In this condition the surface tones of the nouns are identical to those in the Information
Focus condition. Again the different forms of first person are used.

Condition 3 is where the noun is fronted (CF Noun); fronting a noun indicates
contrastive focus. Examples of the question and answer materials used to elicit the

nouns in this condition are given in (9.11).
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9.11. Contrastive Focus on nouns

A: Did you sell sheep the day before yesterday?

ni’- 0ikd -ni"  tikatfi ké&jitni" -a
ni"(*)- diko™ -ni"™t  {fi(")- ka*fi™  kaji'ni"™™ -a
PFV sell 2HON sheep day before yesterday Q

B: No, because I sold ANIMALS the day before yesterday.

ja‘tan i kiti ni"- oitko  -04 kajini"
jata™ (™) kitiM®  ni"(Y)- oikoM?  -da"™  kajitni™
no because animal PFV sell IHON day before yesterday

A summary of the three conditions is given in (9.12).

9.12. Summary of the three conditions used in experiment 2

IF Information Focus The target nouns and verbs are part of
the answer to a content question.

CF Contrastive Focus on the | The verb is in contrastive focus (nouns
Verb Verb are not in focus).

CF Contrastive Focus on the | The noun in focus is fronted.

Noun Noun

9.4.2. Experiment 2: Analysis

Recordings from 5 speakers were used in the analysis for Experiment 2. Measurements
of duration and intensity were made of the vowels in the target nouns and verbs.

Let us first consider the durational data of the vowels of the nouns. The means and
standard deviations are given in (9.13) for each syllable under the three experimental
conditions. We see that the duration of the vowel in the first syllable varies under the
three conditions, but there is very little difference in the duration of the vowel of the

second syllable in the three conditions.
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9.13. Durational means and standard deviation for the vowels of the nouns

SYLLABLE 1 SYLLABLE 2
Mean Std. Mean Std.
CONDITION (secs) Deviation (secs) Deviation
IF 0.124 0.027 0.081 0.019
CF Verb 0.102 0.021 0.08 0.018
CF Noun 0.132 0.022 0.078 0.016

A repeated measures ANOVA was conducted with the following factors: Speaker,
Syllable (first or second syllable), and Focus Condition (conditions IF, CF Verb and
CF Noun, as described above). The results of the RM-ANOVA show that there is a
significant difference in duration between the first and second syllables:
H14) = 22.83, p = 0.01), the initial syllable showing increased duration. There was
no main effect for Condition.

The ANOVA also showed that there was an interaction between the factors
Syllable and Condition, A2, 8) = 7, p = 0.02. We now look at the interaction
between Syllable and Condition. In (9.14) we see that although there is relatively little
variation in the duration of the second syllable, the difference in duration between the
two syllables is greatest when the noun is in Contrastive Focus. When the verb is in

Contrastive Focus, then the difference is least.
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9.14. Interaction between Syllable and Condition for nouns
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In (9.14), we see that there is very little difference in the mean duration of the second
syllable under the three focus conditions (the black line representing the mean duration
of the vowels in syllable 2 is almost horizontal). Thus we see that durational
differences between the three conditions come from the longer duration of the initial
syllable relative to the second syllable, rather than both syllables showing increased
duration. This insight is investigated further below.

Having observed that the differences in duration under the three conditions are
manifest on the initial syllable, we now turn to examine these data from a slightly
different standpoint. Rather than taking the mean of the duration of each of the two
syllables, we now examine the difference in duration between the vowels of both
syllables of the nouns. We calculate the percentage that syllable one is of syllable two
and use this as the dependent variable, called ‘Percentage’. The greater the value of the
factor ‘Percentage’, the greater the difference in duration. In (9.15), we give the means

of Percentage for each condition.
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9.15. Comparison of mean Percentage, looking at nouns

Condition Mean S.td . N
Percentage| Deviation
IF 157.112 42.446 120
CF Verb 132.347 33.526 120
CF Noun 176.094 53.678 120

We see that under the condition where the noun is in focus, the mean Percentage is the
greatest; that is, the difference between the duration of the vowels in the two syllables
is the greatest. Here we also see that when the verb is in focus the difference between
the two syllables of the noun is the least.

We now turn to analyse whether these differences in mean Percentage are
significant. A repeated measures ANOVA was conducted using Percentage as the
dependent variable, with the factors Speaker and Condition. The results show that
there is a significant difference in the percentage that the second syllable is of the first
syllable under the three conditions, /2,8) = 5.39, p = 0.03.

This data is also presented as a line graph in (9.16) where we show the differences

per speaker.
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9.16. Syllable 1 expressed as a percentage of syllable 2 for nouns
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In (9.16), we see that for four of the five speakers, the percentage that syllable one is
of syllable two is the least when the verb is in Contrastive Focus. Also for the same
four speakers the percentage is the greatest when the noun is in Contrastive Focus. For
speaker GO, the percentage is less when the noun is in Contrastive Focus in
comparison to when the noun is in Information Focus.

Having looked at what is happening to the duration of the syllables of the nouns,
we now turn to see what happens to the duration of the verbs under these three
conditions. In order to do this, we work with a subset of the data, choosing the verb
Oiko™ ‘sell’ as it is disyllabic. To control for the possible confounding factor of
different vowels, we only use data with the noun k7" as it has the same vowel /i/ as
the initial syllable of the verb root under analysis. This subset includes 4 utterances
from each of the 5 participants in this experiment.

We ran another repeated measures ANOVA with the factors Condition (three
conditions: IF, CF Noun, and CF Verb, as described above in (9.12)), and Syllable
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(verb prefix, root initial syllable, or root final syllable). There were significant main
effects for both Condition /2,8) = 9.0, p < 0.001, and Syllable F2,8) = 16.0,
p < 0.001. In (9.17), we give the mean and standard deviations for the duration of the
vowel in the verb prefix n/{")-, the initial syllable of the verb root, and the root final

syllable.

9.17. Comparisons of the mean duration of prefix and verb root

IF CF Verb CF Noun
Syllable | Mean Std. Mean Std. Mean Std.
(secs) [Deviation || (secs) |Deviation | (secs) |Deviation
Verb Prefix] 0.094 | 0.020 0.090 | 0.017 | 0.085| 0.010
Verb Initial| 0.125 | 0.023 0.139 | 0.016 | 0.079 | 0.019
Verb Final| 0.085 | 0.011 0.085 | 0.013 | 0.083 | 0.010

As we see in (9.17), the greatest durational differences are to be found in the duration
of the verb initial syllable. We also see that the mean duration of the initial syllable of
the verb is less than the final syllable when the noun is in focus.

There was also an interaction between Condition and Syllable, /{4,16) = 20,
p < 0.001. This interaction is shown by a line graph in (9.18). Along the x-axis we
have the three syllables which are under analysis: that is, the verbal prefix ni'(")-
‘perfective’, the initial syllable of the verb root, and the final syllable of the verb root.
The y~axis displays the mean duration of the vowel in each syllable. The three lines
represent the three different conditions under which these syllables are being
measured.

First we notice that in the Contrastive Focus on Noun condition (shown by the
black line), there is very little variation between the mean duration of the vowel in any
of the three syllables (prefix, verb initial, verb final). In the Contrastive Focus on Verb
condition (red line) vowel duration is longest in the initial syllable of the verb, relative
to the vowels in both the prefix and the second syllable of the verb. In the condition
where the noun is in Information Focus (blue line), the duration of the vowel is
considerably greater in the initial syllable of the verb relative to the final syllable of
the verb, but the difference is not as great as when the verb is in Contrastive Focus.
Note that the mean duration for vowels in the prefix and root-final syllables varies

little under the three conditions.
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9.18. Interaction between Condition and Syllable for verbs
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The fact that the mean duration of the second syllable of the verb is greater than the
first, as reported in (9.17) and the graph in (9.18), calls into question a blanket analysis
that the initial syllable is always of greater duration than the second. An independent
samples #test was run to compare the durations of the vowels of the two syllables of
the verb root in the CF Noun condition. The results show that the difference is not
significant, #38)=0.78, p=0.44. On the other hand, for the other two conditions the
differences are significant: for Information Focus the verb-initial syllable is
significantly longer than the verb-final syllable £38)=7.07, p<0.001; and also for
Contrastive Focus Verb, the verb-initial syllable is significantly longer than the verb-
final syllable, ¢ (38)=11.85, p<0.001.2 So we conclude that when the noun is in

2 The differences between the duration of the first and second syllable could have been attributed to the
differences in vowel quality; that is, the vowel of the initial syllable is /i/ and the second is /o/.
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Contrastive Focus, the durational differences between the two syllables of verb roots
can be reduced to the point where they are no longer statistically significant.

We have seen that when the noun is in Contrastive Focus, the duration of the
vowel of the initial syllable of the verb is not significantly longer than the vowel of the
second. We consider this to be a case of de-accenting; that is, the relative prominence
of the two syllables of the verb is lost due to the focus of the utterance being
elsewhere. We will see in Chapter 10 that auxiliary verbs lose the increased duration
of the initial syllable. So this process is not limited to focus conditions.

Nouns, however, are not de-accented. As we saw in (9.14), the difference in
duration between the two syllables of nouns is least when the verb is in contrastive
focus. However, the difference in duration is still significant as shown in the results of
an independent-samples #test. The mean and the standard deviation for the duration of
the vowels in the two syllables of the nouns when the verb is in contrastive focus are

given in 9.19.

9.19. Mean and Standard Deviation of the vowels of the two syllables of nouns

Mean Std. Std. Error
Syllable N -
(secs) Deviation Mean
VDuration 1 120 0.102 0.021 0.002
120 0.08 0.018 0.002

These differences are shown to be significant, £238) = 8.8, p<0.001.

We now turn to look at differences in intensity under the three conditions of this
experiment. Let us first consider intensity of the two syllables of the nouns. We
conducted a repeated measures ANOVA using Vowel Intensity as the dependent
variable, and Speaker, Condition and Syllable as the independent factors. There was a
marginally significant main effect for the factor Syllable, /1,4)=7.05, p=0.056. In
(9.20), we give the mean intensity per syllable.

However, as the differences in duration are significant under both the Information Focus and Contrastive
Verb Focus, we conclude that although vowel quality does affect vowel duration, the differences in
duration can be attributed to the conditions under review.
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9.20. Comparison of mean intensity of the nouns under the three focus conditions

Std.

Condition Syllable|Mean(dB) N Deviation
IF 1 74.897 120 9.994
2 73.828 120 10.182
CF Verb 1 73.732 120 10.967
2 72.523 120 11.145
CF Noun 1 79.127 118 7.907
78.959 118 7.856

Thus it would seem that the acoustic cue most consistently used to mark the initial

syllable as prominent is that of duration.

9.5. CONCLUSION

The research documented in this chapter shows that the initial syllables of disyllabic
words usually show greater duration than the second syllable. This coincides with the
impressionistic data of Alexander, Pike and others. We have also shown that increased
duration has a number of functions in MXY, including as a cue of focus.

For MXY, we have presented data to show that prosodic cues are used to indicate
Information Focus. On the other hand, in contrastive focus, both prosodic and syntactic
cues are available: nouns which are in contrastive focus are fronted, as well as having
increased duration on the initial syllable. When verbs are in contrastive focus, only
prosodic cues are used (verbs are not usually placed elsewhere than at the beginning of
an utterance unless the noun is fronted, or there is an adverb). In the experiments
described in this chapter, we have seen how MXY makes use of increased duration and
increased intensity in order to signal focus.

In Experiment 1 we saw that the duration of initial syllables of disyllabic nouns
was significantly greater than the second syllable. We did not find that there was a

significant relationship between any given tone and increased duration. This
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experiment also showed that initial syllables have greater intensity than the second
syllables.

Experiment 2 shows that the difference in duration between the initial and second
syllable is exploited as a cue for focus. In these data, intensity did not seem to play a
significant role.

Of particular interest in these results is that when the noun is in contrastive focus
the difference in duration of the syllables of the verb is no longer significant. We
consider this to be an example of de-accenting. Further research is needed to discover
if there are contexts in which nouns or other parts of speech may be de-accented.

However, although the initial syllable usually shows increased duration, there is

no tendency for High tones to associate with the syllable.
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CHAPTER 10
PROSODIC AND TONAL PHENOMENA IN
MULTI-MORPHEMIC CONSTITUENTS

In previous chapters we have alluded to the importance of prosodic structure for
tonal association. In this chapter we present evidence to show how both the
underlying tones and the prosodic structure have to be taken into consideration
when describing how the underlying tones relate to the surface tones. Of particular
interest are processes which only occur within certain prosodic domains compared
to those which can occur across different kinds of prosodic boundaries. The first
step is to present evidence for prosodic structure in MXY. We show that there are
both multi-morphemic words and compounds in MXY which can be differentiated
from phrases by durational and tonal phenomena. We then turn to examine
phonological processes which occur within certain kinds of prosodic phrases. The
chapter is divided into two main sections: the first section examines durational
evidence, first to substantiate the claim that there are verbal compounds, and
secondly, to show that it is only the initial syllable of a verb root that may be
stressed and never verbal prefixes; in the second section, we contrast tonal

association which occurs in words, phrases and across phrase boundaries.

10.1. DURATIONAL EVIDENCE

In Chapter 9, we saw that the initial mora of bimoraic words usually shows
increased duration, except under certain focus conditions. In this section we look
at the duration of the syllables found in multi-morphemic words; first we examine
compound verbs; then we compare the duration of verbal prefixes with the
syllables of the verb root. This section takes forward the discussion presented in
Chapter 2, Section 2.4.2 where we argued that verbal morphemes are best

considered prefixes rather than proclitics.

10.1.1. Compounds or phrases
The data in this section from MXY are presented against the background of

research done by K Pike on MIG, continuing the discussion begun in Chapter 2.
He claims (Pike 1949) that for MIG Mixtec there are no compounds, as shown in
Section 2.4.3. However, in this section we present evidence that in MXY,

compounds are distinguished from phrases by the location of stress. In Section
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10.2.1 we show that phrases and compounds are also differentiated by tonal
phenomena and syntactic features. We limit our discussion in this section to
compounds which consist of two verb roots, the first of which we refer to as the
‘auxiliary’ and the second verb as the ‘main’ verb, because, as we will show, it is
the initial syllable of the second verb of the compound which is stressed. The data
set used for this experiment provides different prosodic contexts for three verbs.
One of these verbs kene™ ‘appear’ is used both as a main verb — that is, when it
does not form part of a compound — and as a verbal auxiliary, when it is the first
item in the compound. The other two verbs kojo™ ‘pour’ and nafa" ‘fly’ can either
occur as the main verb or co-occur as the second element in a compound — that is,
as the main verb, along with kene™ ‘appear’ as the auxiliary. Sample utterances
are given in (10.1), (10.2) and (10.3).

10.1. kene"‘appear’ as the main verb

" kéne™  kiti
te™ ni"(*) kene™ kiti™

and PFV  appear animal

te ni

and the animal appeared

10.2. kene"as the auxiliary verb and nafa ‘fly’ as the main verb

te ni" kéne" nafa  kiti
te™) ni"(*) kene™ naBa™ kitiM"
and PFV  appear fly animal
and the animal came flying out

10.3. nafBa as the main verb

te ni" nafa kiti
te™) ni"(*) napa™ kiti™"

and  PFV fly animal

and the animal flew
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Using a Praat script, we measured the duration of the syllables under
consideration. As with other experiments, the VOT in the case of plosives was
considered as part of the consonant.! In (10.4), we give the factors, in addition to

Speaker, under consideration.
10.4. Factors used in this experiment

Verb Phrase Type  Auxiliary verb plus main verb
Main verb

Syllable First syllable auxiliary verb
Secondary syllable auxiliary verb

First syllable main verb

Secondary syllable main verb

The first factor we consider Verb Phrase Type. This factor allows us to compare
the duration of verbs when they are part of a compound verb phrase consisting of
an auxiliary verb and the main verb, and when they are the main verb. The other
factor is that of Syllable: first we have the two syllables of the auxiliary verb
kene™ ‘appear’, labelled ‘Aux’; secondly we have the two syllables of kojo™
‘pour’, napa” ‘fly’ kapa ‘twist’, labelled ‘Main’. These latter three verbs can
only occur as main verbs. The verb kene™ ‘appear’ occurs both as the auxiliary,
and a main verb. Note that all words used in this experiment have the same
syllable structure of CVCV.

In (10.5), we give the number of syllables produced by each speaker, as well
as the number of syllables in each Verb Phrase Type and Syllable.

! Recall that this decision was made as not all the data comprise plosives. By not including the VOT
of plosives, then we can compare the duration of vowels which follow plosives as well as other
categories, such as nasal consonants.
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10.5. Number of syllables for each factor

Value Number of
Label syllables

Speaker MR 88
LF 84
PO 80
PG 80
Verb Phrase Type Compound 196
Verb 136
Syllable Aux1 49
Aux2 49
Main1 117
Main2 117

To ascertain which of these factors affect duration, we ran a repeated measures
ANOVA using Speaker, Verb Phrase Type and Syllable as factors. There were
significant differences in duration for both Verb Phrase Type and for Syllable,
using the Bonferroni adjustment: Verb Phrase Type, /(1,3) = 10.25, p = 0.05, and
Syllable, /3,9) = 6.23, p=0.01. In (10.6), we give the difference in the mean
duration of the syllables being examined. Note that there is no significant
difference between the first and second syllable of the auxiliary verb, and that the
initial syllable of the Main Verb shows the greatest durations.
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10.6. Comparison of duration in seconds of the four syllables

Syllable(1) | Syllable(2) Difference Std. Error | VAIUEOf
(1-2) p
Auxl Aux2 -0.003 0.003 1.0
Mainl -0.067 0.004 <0.001
Main2 -0.022 0.004f <0.001
Aux2 Auxl 0.003 0.003 1.0
Mainl -0.064 0.004, <0.001
Main2 -0.019 0.004f <0.001
Mainl Auxl 0.067| 0.004f <0.001
Aux2 0.064 0.004 <0.001
Main2 0.045 0.004 <0.001
Main2 Auxl 0.022 0.004f <0.001
Aux2 0.019 0.004f <0.001
Mainl -0.045 0.004 <0.001

The comparative duration of the syllables of kene™ ‘appear’, are shown in the
graph in (10.7). Note that the blue and red bars represent the syllables of kene™
‘appear’ when it occurs as the first element of a compound, whereas the black

and green bars show the comparative duration when it is the main verb.

10.7. Comparison of the duration of the syllables of kene™ ‘appear’
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In this section we have shown that in compounds consisting of two verbal roots it
is the initial syllable of the second root which shows increased duration. We also
note that there is no significant difference in duration of the two syllables of the

auxiliary verb.

10.1.2. Verbal prefixes

In the previous section we saw how the initial root in a compound loses the
increased duration of its initial syllable. We now turn to look at evidence to show
that in MXY prefixes are not stressed, even when there are two or more present;
that is, they are not parsed into binary feet. This in turn provides evidence that in
MXY only the main verb roots are parsed, stress occurring on the initial syllable of
the foot.

One problem in this research is that verbal prefixes have different vowels, so
we are not comparing like with like. However, keeping this in mind, there is still
good reason to posit that multiple prefixes are not parsed into feet.

We now turn to the data to substantiate the claim that only roots are parsed.
In this data set, we examine the durational difference of verbs roots which co-occur
with either of two derivational prefixes: da(*')- ‘causative’ or na'(M)- ‘repetitive’,
and optionally the perfective prefix or both the perfect and perfective prefixes. The

relative order of these prefixes is given in (10.8).

10.8.
1 2 3 4
ha(™)- PRF | ni"(")- PFV | na"(M)- REPET | verb root
da(")- cAus

For the purposes of this experiment we compare the comparative duration of each
prefix with the two syllables of the verb root. Note that in this data set, there are no
occurrences of both na'(™)- ‘repetitive’ and Jda(")- ‘causative’ in the same
utterances. Sample utterances are given in (10.9) to (10.12). Again the entire data

set is given in Appendix C.
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10.9.
te kiti nute
te™) kiti* nuteM”
and boil water
and the water will boil

10.10.

te ha- ni"- 0a- kiti nu"!  nuftfi
te™) ha™)- ni"(")- oda(*)- kiti(*) nu"(") nutfi™
and PRF PFV CAUS  boil 3F beans

and she has already boiled the beans

10.11.
te 01ko na" natfi
te™) odiko™" nu”(") nutfi™
and  sell 3F beans

and she will sell beans

10.12.
te ha- ni"- na"- 01ko na" kioif
te™ ha™)- ni"(*)- na"(™)- oiko™ nu*(") kidoi*M
and  PRF PFV REPET  sell 3F cooking pot

and she has already sold the cooking pot

We ran a Repeated Measures ANOVA with the following factors: Speaker;
Syllable — that is, which prefix or syllable of the verb root; Total — that is, the total

number of syllables in the verb phrase; and Vowel. The differences in duration
under the factor Syllable are shown to be significant, /{4,12) = 9, p < 0.001. The
factor Total was also significant, /3,9) = 13.22, p < 0.001. The factor Vowel
was not shown to be significant.? There was an interaction between the factors

Syllable and Total. This result is displayed in the line graph in (10.13).

2 Although the result that the factor Vowel is not significant, multiple comparisons of the duration
of vowels do show significant differences. The reason for these contradictory results are yet to be

ascertained.



10.13. Comparison of the mean duration of each syllable (milliseconds)
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Note that in this graph we see that for each of the syllables measured, whether they
be the syllables of the verb root or the verbal prefixes, as the number of prefixes
increases, there is a decrease in the duration of each syllable. We also note that the
root initial syllable is always longer than the root final syllable. Although the graph
shows that the repetitive marker has a greater mean duration than the initial syllable
of the verb root, this difference is not significant as is shown in (10.14),
(p =0.195). The rows which give results which are not statistically significant are
shaded for ease of comparison. Note that the root final syllable has significantly
shorter duration than all the prefixes as well as the root initial syllable. We also
see that the causative marker is significantly shorter than the root initial syllable,
although the difference between the repetitive marker and the root initial syllable is

not significant.
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10.14. Comparison of the difference in duration of each syllable

Mean
(Syllable(1) | Syllable(2) Diff(irglce Std. Error | value for p
- — 0.002 0.002 1.0
REPET -0.024 0003  <0.001
CAUS -0.009 0.003 0.013
ROOT INITIAL -0.019 0.002 <0.001
ROOT FINAL 0.015 0.002 <0.001
.y PRF 20.002 0.002 10
REPET -0.026 0002l  <0.001
CAUS 10.011 0002l  <0.001
ROOT INITIAL -0.021 0.002 <0.001
ROOT FINAL 0.013 0002  <0.001
REPET PRE 0.024 0003  <0.001
-y 0.026 0002l  <0.001
CAUS 0.015 0003  <0.001
ROOT INITIAL 0.005 0.002 0.195
ROOT FINAL 0.039 0002  <0.001
CAUS PRF 0.009 0.003 0.013
-y 0.011 0002  <0.001
REPET 10.015 0003  <0.001
ROOT INITIAL -0.010 0.002 <0.001
ROOT FINAL 0.024 0002  <0.001
ROOT INITIAL | PRF 0.019 0.002 <0.001
.y 0.021 0002  <0.001
REPET -0.005 0.002 0.195
CAUS 0.010 0002l  <0.001
ROOT FINAL 0.034 0001  <0.001
ROOT FINAL |PRF -0.015 0.002 <0.001
-y 10.013 0002l  <0.001
REPET -0.039 0002l  <0.001
CAUS -0.024 0002  <0.001
ROOT INITIAL -0.034 0.001 <0.001
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These results are preliminary in that certain co-occurrences did not occur; for
example, there are no data in which the repetitive and causative marker co-occur,
so the relative duration is unknown at this point. Nevertheless, given that there is a
decrease in duration as the number of prefixes increases, and in these data there is
no evidence of alternating longer and shorter prefixes, we tentatively conclude that
multiple prefixes are not parsed into feet, and that it is only the initial syllable of
the root which shows significant increased duration. This evidence confirms our
analysis that derivational morphemes as well as those which mark aspectual and
modal categories are best considered prefixes.

These findings contribute phonological evidence to the claim given in Chapter
2, Section 2.4.2 where we presented syntactic evidence for analysing verbal
morphemes as prefixes. In that chapter, syntactic evidence was given for this
claim. Below in Section 10.2.3, we show how the association of the tones
sponsored by verbal prefixes differs from those sponsored by words, providing
evidence from a third area of investigation that verbal morphemes are best analysed

as prefixes.

10.2. PROSODIC STRUCTURE AND DOMAINS

In the previous section we showed evidence for the existence of verbal compounds
by comparing the duration of the two syllables of verb roots, both when they are
the only verb in the utterance and when they co-occur with another verb forming a
compound. We also looked at the comparative duration of verbal prefixes and the
syllables of verb roots and saw that it is only the initial syllables of verb roots
which show increased duration. When two verb roots occur as a compound, it is the
initial syllable of the second root which shows increased duration.

Having established the existence of compounds, we now look at corroborating

evidence from tonal association which clearly shows that in MXY any description
of tonal association needs to make reference not only to the underlying tones of the
morphemes discussed, but also to their syntactic relationship. We now present
evidence, first from the tonal association patterns in each of these two contexts, and
then from other contexts in which certain tonal patterns are only found within

phrases.
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10.2.1. Compounds

First we look at ways in which tonal association in some verbal compounds differs
from that of phrases. These differences are most clearly seen in verbs which have
underlying Mid tones. In the case of some compound verbs, the floating High tone
of the imperfective skips the first root and aligns with the second mora of the
second root as shown in (10.15). Note that the Mid tones associated with kojo"
‘pour’ and kit™M" ‘animal’ are deleted by the floating High tone of the imperfective,

and so are not represented in the right hand side of the diagram.

10.15. Floating High tone associates with the second mora of the second root
The animal is rushing out.

kene  kojo  Kiti kéng» kojo kit
‘

H M MH D H

IPFV appear  pour animal

The verb kene™ ‘appear’ is one of the group of Mid tone verbs which has a
separate secondary stem; that is, the Mid tone is absent in certain aspectual and
modal forms as was shown in Chapter 8. In the imperfective form, the floating
High tone associates with the initial mora of the following word as is shown in
(10.16).

10.16. Imperfective of the verb kene”

kenen kiti kéné»  kiti

N

H MH

IPFV appear animal

The animal appears.

Other compounds manifest slightly different behaviour in that the floating High

tone of the imperfective associates with the initial mora of the second element, as
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illustrated by the compound kataM-se’@™ ‘to dance’. In (10.17), we give the

irrealis form.

10.17. Tonal association for ‘the child will dance’

kata se’e lana kata se’e lana

AW

The second element of this compound se’@™ ‘by foot’ differs only in tone from the

M MH MH

sing  'by foot' child

word se’é! ‘foot’. When this compound occurs in the imperfective, the floating

High tone associates with the initial mora of se’@™" ‘by foot’, as shown in (10.18).
10.18. Tonal association for ‘the child is dancing’

sita  se’e lana sita  sé% lana

>~//
H MH M H

IPFV sing  'by foot' child

Note that in this case the floating High tone is associated with both moras of se ‘@
‘by foot’. The verb kata" ‘sing’ has the secondary toneless realis stem sita.

Both sita ‘sing’ and kene” ‘appear’ belong to the class of verbs which loses
their Mid tone in the secondary stems. When this class of verb occurs as the initial
element of the compound, and the second element has a Mid tone associated at the
right edge, the floating High tone which marks the imperfective associates with
either both moras or the second mora, but in the data used for this thesis, it never
occurs as a floating tone following the second element of the compound. The
proposed syntactic structure for compounds is given in (10.19), using kene” kojo

‘appear in a rush’®

3 Note that we do not posit an underlying order of constituents and subsequent movement to the
surface order. There are a number of ways to account for the word order of VSO languages in a
theoretical framework which assumes that the verb and the object form a constituent. However, we
have found no evidence in MXY that the verb and the object form a constituent.
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10.19. Syntactic structure of kene” kojo ‘appear in a rush’

S

/\

VP NP

AN\ |

V' I|\I
[PFV /\ lana

\ Vv

kene" kojo

If the compound verb is modified by an adverb, such as fuku™ ‘again’, then the
floating High tone associated with the second element of the verbal compound
spreads to both moras as shown in (10.20). Note that the adverb fuku ‘again’

occurs after both elements of the compound.

10.20. Tonal association for kéné" kojo tuku lana

kene" kojo tuku lana kéné" kojo taku lana

H M M MH D H

IPFV appear pour again child

The child appears in a rush again.

Note that in these data the floating High tone sponsored by the imperfective prefix
is associated iteratively with five moras. These data also show how High tones
spread across word and phrase boundaries. From a syntactic point of view, these
data highlight that in MXY syntactic constituent boundaries are no barrier to the

spread of tones. The syntactic structure of the utterance is given in (10.21).
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10.21. Syntactic structure for kéné” kojo tuku lana

/S\
I \Y N
IPFV lana
/K Adv
\ \
I
kene™ kojo tuku

The child is appearing in a rush again.

So far we have seen how the floating High tone which marks the imperfective
associates with one or both of the moras of the second element of the compound,
assuming that the second element sponsors a Mid tone. However, these verbs are
identified as compounds by the fact that the adverb fuku™ ‘again’ occurs after both
elements.

The position of the adverb ki ‘again’ provides a useful test whether
elements are best considered to form a phrase or a compound. In (10.22), we give
the idiomatic phrase for ‘I am hungry again’. As the idiomatic meaning is not
exactly transparent from the literal meaning ‘my stomach is swallowing again’, we
might consider that this is a compound. However, as we see in (10.22) the adverb

tuku™ ‘again’ occurs between koko™ ‘swallow’ and sit™M" ‘stomach.
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10.22. The occurrence of fuktM ‘again’ between the verb and the subject

koko®  tuku siti da kokor tuku siti 0a
DH HL

IPFV swallow again stomach 1HON

H M ML HL

[ am hungry again.
Therefore we consider koko” siti ‘to be hungry’ to be a phrase, rather than a
compound.
The data (10.22) contrast with the compound in (10.23) in which fuku ‘again’
occurs after % "™ ‘stand’ and sit™" ‘on knees’.

10.23. The occurrence of fuktM ‘again’ following a compound verb

ngwipn siti tuku Oa nkwiin  siti tuku Oa
—7 V7
D H H HL

IPFV stand  'on knees' again 1HON

H L MH M HL

1 am kneeling again.

So we consider “k"7i"-siti ‘to kneel’ to be a compound. In these data we also see
the spread of the floating Low tone of the secondary stem of “k"7/” to both moras
of sitt ‘on knees’. Note that the second element of the compound sit™ ‘on
knees’ is derived from sit'*! ‘knee’ but the tones are different, just as we saw for
the compound kata-se’e ‘dance’ in (10.18) in which se’e has the underlying tones
Mid High, although the noun from which it is derived, has a Low High tone
melody. We examine the spread of Low tones in Section 10.2.5.

Another feature of compound verbs is that the sequence High Low High is

permitted within compounds, whereas is it not permitted across prosodic
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boundaries.* This is seen in compounds such as fektM-funi™" ‘understand’. The

imperfective is given in (10.24).
10.24. High Low High sequence within a compound verb

teku  tuni® lana teku  toni®  latna

7/

H ML HL MH HL?T M

[PFV hear mind child
The child understands.

Note that the sequence High Low High is formed across the morpheme boundary
of the two roots of the compound verb fektM"-funi™ ‘understand’. In this case, the
floating Low tone of tekt™" ‘hear’ associates with the initial mora of funi” ‘mind’.
Thus we see that tone sequences prohibited across prosodic boundaries are
permitted within compounds. Tonal sequences permitted within prosodic
boundaries are further discussed in Section 10.2.5 below. Therefore, the
occurrence of High Low High across morpheme or word boundaries is indicative
that the morphemes in question should be treated as a prosodic constituent. That is,
when tone sequences which are usually prohibited are allowed, it indicates that

there is a tighter connection between the morphemes, such as in a compound.

10.2.2. Derived Verbs

We now present some basic facts about one type of derived verb that consists of a
verb plus the causative marker, which has a floating High tone. This information
serves as the background to some of the tonal phenomena which will be described
in Section 10.2.3. In this section we show that the factors governing the association
of floating High tones are different from those described for compound verbs. First
we look at some basic facts about causative verbs. In (10.25) and (10.26), we give
the irrealis of the verb #o’0""" ‘cook’ and then the irrealis of the causative form.

Note that the irrealis of this verb sponsors a Low High tone melody.

* This contrasts with the sequence High Low Mid which is neither permitted within compounds nor
across morpheme or phrase boundaries.
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10.25. Irrealis of the verb o0 ‘cook’

070 natfi
ts‘ O? OLH nutﬁMH
cook beans

The beans will cook.

In (10.26) we see the causative prefix co-occurring with the secondary irrealis
stem of the verb #o'o(*) ‘cook’. Note that in this form, the Low tone has become a
floating tone, and the floating High tone sponsored by the verb root has been
deleted.

10.26. Irrealis of the causative verb #o0(*) ‘cook’

da- 676 ni" nutfi
da(™)- tfo’o(*) ni"(Y) nutfiM"
caus- cook 1 beans

[ will cook the beans.

The tonal association for the data in (10.26) is given in (10.27). By positing
that the causative prefix, like the imperfective and the subjunctive, associates with
the secondary stem of verbs, then we can account for the lack of a High tone
associated with the verb stem, as we have already shown that the floating High
tones of Low High verbs are not present in the secondary stems. (See Chapter 8
for a detailed description.) In (10.27), the Low tone sponsored by the verb is
enclosed in a circle on both sides of the diagram and the Low tone sponsored by

the enclitic is enclosed in a triangle.
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10.27. Tonal association for a causative verb with an underlying Low High

0a fo’o ni®  nuffi 0a §o’6 ni" nuyi
- / \
Heo @O A\ e
CAUS cook 1 beans

[ will cook the beans.

Here we see that the floating High tone sponsored by the causative prefix
associates with the second mora of the verb stem, just as we saw for the floating
High tones sponsored by the imperfective and the subjunctive prefixes. In the
surface form, the Low tone sponsored by #oo(*)‘cook’, enclosed in a circle,
associates with the enclitic n/{"), and the Low tone sponsored by the enclitic,
enclosed in a triangle, associates with the initial mora of nugf™ ‘beans’.

The causative prefix can be further prefixed for aspect and mood. For example
in (10.28) we give the tonal association for the imperfective of the verb #oo(*)

‘cook’ whose irrealis form is shown in (10.27) above.

10.28. Tonal association for the phrase ‘| am cooking beans’

0a  fo’o ni* nuffi ‘tfo*o ni®  nugt
| —
H H L L MH D H H L
IPFV CAUS cook 1 beans

In (10.28), the floating High tone of the imperfective marker associates with the
initial mora of the verb stem, and not with the causative marker. The floating High
tone sponsored by the causative marker, skips the initial mora of the verb stem and
associates with the second mora of the verb stem. The floating Low tone sponsored
by the verb stem associates with the enclitic n7(").

The causative forms of verbs provide further evidence for the existence of
secondary stems. In (10.29), we give the underlying tone and the irrealis of the
basic verb roots followed by a bimoraic noun with a Mid High tone melody as

subject. In columns three and four, we give the irrealis and imperfective forms of
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causative verbs. As was our custom in Chapter 8, verb patterns which have

secondary stems are indicated with an asterisk.

10.29. The imperfective, irrealis causative and imperfective causative

Underlying | Imperfective | Irrealis causative Imperfef:tive
causative

tones of root (basic verb)
a) | L* MH LIM |M-MH LM |[M-HH LM
b) | LM HLT MM M-HL} MM |M-HL? MM
c) | L H* MH IL1tM M-MH ILtM M-HH LtM
d)|M* MM HH M-MM HH M-HH HH
e) | M MH HH M-MH HH M-HH HH
f ML MH LIM |M-MH Lt1M |M-HH LM
g) | MH* MM HH M-MM HH M-HH HH
h) | M H MH HH M-MM HH M-HH HH

First we look at the forms in (10.29a). By comparing the data in columns 2 and 3,
we see that in both cases, there is a High tone associated with the second mora of
the verb root. For the data in column 2, we claim that this is the floating High tone
sponsored by the imperfective prefix, and in column 3 it is the floating tone
sponsored by the causative prefix. For all the other verb classes, except (10.29h),
we see that the floating High tone of the imperfective, shown in column 2,
associates with the same mora as the causative prefix, shown in column 3. For the
data in (10.29h), we see that although the imperfective of the basic verb is different
from (10.29g), the irrealis and the imperfective causatives are identical, as shown in
columns 3 and 4; that is, the difference between Mid High verbs that only have
primary stems and those which also have secondary stems has been neutralised in
the causative forms. We now turn to look at the data in column 4. Here we see that
in all cases the floating High tone sponsored by the imperfective associates with the
initial root of the verb stem. We also notice that the floating High tone of the
imperfective associates with stems that already have the High tone associated with

the second mora, for example in (10.29a).
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The surface tones of the imperfective causative provide more insight into the
behaviour of floating High tones. Consider the data in (10.30) to (10.32), the verb
being chosen from the type indicated in (10.29g) above.

10.30. Imperfective of ses{") ‘eat’ with /ana"™ ‘child’

sesi  lana sés1  lana
/4
H H M H D H H

IPFV eat child

The child is eating.

In these data we see that the floating tone of the imperfective associates with the
initial mora of Jana™ ‘child’. The floating tone sponsored by the verb stem
associates at the right edge of the noun. In the case of the irrealis causative which
uses the secondary irrealis stem, the floating High tone sponsored by the causative

marker associates with the initial mora of /ana™ ‘child” as shown in (10.31).

10.31. Irrealis causative

0a kasi lana kiti da kast lana kiti

— 7/
D H H H
CAUS eat child animal

The child will feed the animals.

H H MH MH

However, the floating High tone of the imperfective associates with the initial mora

of the verb root as shown in (10.32).
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10.32. Imperfective causative

da kasi lana kit 0a kasi  lana kiti
/////
H H H MH MH D H H H H

IPFV CAUS eat  child

The child is feeding the animals.

In some ways the tonal association of the floating High tone is similar to that
which we saw above in Section 10.2.1 for the imperfective of ‘dance’ in that the
floating High tone associates with the initial mora of the second morpheme.
However, unlike some compounds, the floating High tone of the imperfective never
associates with the second mora of the verb root of causative verbs. We further

discuss the issue of the association of floating High tones in Chapter 11.

10.2.3. Low tone association

We now turn to look at the behaviour of the Low tone sponsored by the perfective
marker in three contexts: mono-morphemic verb roots, causative verbs and
compound verbs. We show that Low tones spread to provide tones for toneless

TBUs in ways which are not permitted in other contexts, such as the noun phrase.

10.2.3.1 The perfective of mono-morphemic stems

We first look at the association patterns of the floating Low tone sponsored by the
perfective prefix. In the case of mono-morphemic verb roots, the floating Low
tone associates with the initial mora of the primary realis stem, regardless of what
tone is associated at the right edge. In (10.33), we give the perfective of the verb
kast™! ‘eat’. This verb is one which shows segmental alternation been a /k/ initial
irrealis stem and an /s/ realis stem. We see that the surface tones on the verb stem
are Low Mid.
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10.33. Mid tone verb

ni®  sesi kiti nm"  sesi kiti
L MH MH D L MH

PFV  eat animal

The animal ate.

In (10.34), we see that the Low tone of the perfective prefix associates with a

verb which has a Low tone associated at the right edge.”
10.34. Low tone verb

nic kaku kit ni®  kaku kit

e

L LM MH M

PFV escape animal

The animal escaped.

Recall that in Chapter 6 we showed that floating Low tones did not associate
with nouns with which there already was a Low tone associated at the right edge.
The differences in association rules between verbs and nouns again show that in
MXY when describing tonal phenomenon, the context has to be stipulated. We
return to this theme in Chapter 11.

The perfective prefix co-occurs with the primary realis stem; that is, the
underlying tones of the verb root are associated at the right edge, and in the case of
verbs which show consonantal alternation, the realis form has /s/ initial. Examples
are given in (10.35). Note that the tones given on the subject assume a noun which
has Mid tones in the underlying form.

® In this context, the Low tone of the perfective is phonetically raised slightly. In other contexts this
phonetic alternation does not occur. Acoustic data are required to ascertain what the differences in
FO are, and further analysis is needed to be able to determine the contexts in which the process of
raising occurs.
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10.35. Tones of the perfective form

Underlying Surface tones of the Example
perfective and the subject

a) | L* MLL LM ni"- ka’a" lana say
b) | LM MLL MM ni"-kiku lana sew
c) | L H* MLL LH ni"- ni’i® lana find
d)|M* MLM MM ni"- kee 1ana go out
e) | M MLM MM ni"-"kojo lana fall
f) IML MLM LM ni"- teki lana hear
g) | MH* MLM MH ni"- sesi lana eat
h) | M H MLM MH ni"- out€ lana swim
i) |[HL MLH LM ni"-safi latna tire

In these data we see three important phenomena: one, the underlying tones of the
verb root are aligned at the right edge of the verb stem; two, there is no difference
in surface tone patterns between verbs that only have primary stems and those
which have separate secondary stems — that is, those indicated by an asterisk; and
three, that unlike the phenomenon we saw for nouns, the floating Low tone
sponsored by the perfective prefix does associate with roots that have a Low tone,
whereas floating Low tones sponsored by nouns do not associate with other nouns

which already have a Low tone.

10.2.3.2. The perfective of causative verbs

In the case of mono-morphemic verbs, the Low tone of the perfective only
associates with the initial mora of the verb stem, while the underlying tone
sponsored by the verb root is associated at the right edge. However, the facts are
different for causative verbs, as these are formed from the secondary irrealis stem,
as was shown above. In (10.36), we give the perfective of the causative verb da(")-
kasi(*"") ‘feed’.
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10.36. Perfective of the causative verb ‘feed’

ni® da kasi lana kiti n® oda kasi lana Kkiti
L H H MH MH D L H H H

PFV CAUS eat child
The child fed the animals.

In (10.36), the Low tone of the perfective prefix associates with the mora of the
causative prefix as well as both moras of the verb stem, as no tones are associated
underlyingly with these moras. The floating High tone sponsored by the causative
prefix associates with the initial mora of the noun /ana" ‘child’. The floating High
tone sponsored by the verb stem associates at the right edge of the noun /ana""
‘child’. That is, once again tones are seen to skip moras.

In (10.37), we give the surface tone patterns for the imperfective of the basic
verb, the irrealis causative and the perfective causative; again the two final moras

represent a bimoraic noun which sponsors a Mid High tone melody.

10.37. The perfective of causative verb classes

Underlying | Imperfective of basic Irrealis causative | Perfective causative
verb da(")- ni"(")- da(")-

a|L* MH It'M M-MH LM |M-L-LH LM
b|LM HLT MM M-HL} MM |[M-L-HL} MM
c | L H* MH L'M M-MH L'M |[M-L-LH L'M
d| M* MM HH M-MM HH M-L-LL HH
e | M MH HH M-MH HH M-L-LH HH
f ML MH L1M M-MH LM |M-L-LH LM

MH * MM HH M-MM HH M-L-LL HH

MH MH HH M-MM HH M-L-LL HH

Verbs with the underlying tones High Low have been omitted as in the data used
for this thesis, they are not found with the causative prefix. We also see that the

surface tone patterns for the causative forms are the same for both groups of Mid
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High verbs. In Section 10.2.5 below, we show other contexts in which Low tones

are linked to multiple moras within a prosodic domain.

10.2.4. Association of the negative marker

So far in this chapter, we have seen how the floating tone of the causative prefix
da(")- associates with the secondary stem, and as a result, in the perfective form of
causative verbs, Low tones are sometimes multiply-linked. In all these data, the
tones sponsored by the verbal prefix do not associate with the prefix itself, but with
some morpheme to the right.

We now look at the association patterns for the tones of the negative marker

a(*")- ‘negative’. Note that although this morpheme has only one mora, it sponsors
two tones. Again we look at the surface tones of three classes of verbs when
prefixed by the negative marker: mono-morphemic verbs, derived verbs and
compound verbs. However, we show that for one class of verbs, Low Mid verbs,
the Low tone sponsored by the negative marker actually associates with the marker
itself. Thus we demonstrate that although tones sponsored by verbal prefixes
usually occur as floating tones, there are environments where they do associate

with their sponsoring morpheme.

10.2.4.1. Negative mono-morphemic verbs

The most common association pattern is for the Low tone of the negative marker to
associate with the initial mora of the verb stem and the High tone with the second
mora. In (10.38), we give the negative form of the verb kaka(*) ‘to ask’. Note that
as the negative marker occurs with the secondary stem, then the Low tone

sponsored by the verb root occurs as a floating tone.

10.38. Negative of Low tone verb in the phrase  the child won’t ask’

a kaka® lana a kaka» lana

LH L M H D LH LT M

NEG ask child
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We see that the Low tone sponsored by the negative prefix associates with the
initial mora of the verb stem. The floating High tone of the prefix associates at the
right edge, the presence of the floating Low preventing further movement to the
right. The Low tone which is sponsored by the verb associates with the initial
mora of the noun, forming the sequence High Low Mid. Recall that in this
environment, the Low tone in a High Low Mid sequence is raised to Mid, as
discussed in Chapter 7.

We now turn to look at a verb whose root sponsors a Low High pattern.
However, recall that the secondary stem of this class of verb sponsors only a
floating Low. An example is given in (10.39). Note that the surface tones of this
class of verbs are the same as those which only sponsor a Low as shown in (10.38),
as the floating High tone sponsored by the verb root is not present in forms which

co-occur with the secondary stem.

10.39. Negative of a Low High verb in the phrase &- §#60 nu i

a fo’o nuyi a fo’o nuffi

yZe

LH L M H

NEG cook beans

the beans won’t cook

In (10.39), we see that the surface tones of the verb stem are again Low High due
to the tones from the negative prefix and that the floating High tone of the prefix
aligns at the right edge of the verb stem.

However, as we have already seen, not all underlying Low tones become
floating tones. For example, Low Mid verbs do not have a separate secondary stem.
The elicitation for the negative form of the verb keé™ ‘enter’ is given in (10.40).
Note that in the surface form, the Low tone of the negative prefix is left

unassociated.
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10.40. Low Mid verb a- kéé1* lana

a kee lana a kee lana

L H LM MH DLH LtM M

NEG enter child

the child won’t enter

However, when these negative forms occur other than utterance initial, the
Low tone of the negative prefix associates with the negative prefix itself as is
shown in (10.41). Whether the floating Mid tone sponsored by fe(™) ‘and’ is lost
and a default inserted or the floating Mid tone sponsored &™) ‘and’ associates with

its sponsoring morpheme, cannot be ascertained from these data.
10.41. Negative Low Mid verb when not utterance initial té a- kéét lana

te a kee lana te a kee lana

M LH LM MH D LH LTM M

and NEG enter child

And the child won’t enter.

So in these data we see an example where although the tones of the negative prefix
usually associate with the morphemes to the right, there are contexts in which the
Low tone of the negative does associate with the negative marker. This occurs as
we showed in (10.41) above with verbs which sponsor a Low Mid tone melody. In
these cases the tones sponsored by the verb are associated at the right edge, so that
the floating High tone of the negative marker associates with the initial mora of the
verb. The Low tone sponsored by the negative marker associates with the negative
marker.

By positing that some verbs — that is, those with Low or Low High underlying

tones, as well as some verbs with Mid or Mid High tones melodies — have
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secondary stems, we can account for the fact that the floating High tone of the
negative marker is associated with the same mora as the floating High tone of the

imperfective marker. The details of these tonal associations are given in (10.42).

10.42. Surface tones of the negative forms

Underlying tones Irrealis Imperfective | Negative

of verb root
a|L* ML LM MH L'M|M-LH LTt'M
b | LM ML MM HLT MM |L- HLt MM
c|LH* ML LH MH L'M|M-LH LT'M
d | M* MM MM MM HH M-LL HH
e | M MM MM MH HH |M-LH HH
f | ML MM LM MH L'M M-LH L1tM

M H* MM MH MM HH M-LL HH

M H MM MH MH HH |M-LH HH
i |HL MH I'M HH I'M |L-HH LM

Although the negative forms in (10.42b) and (10.42i) have an initial Low tone, the
Low tone is only present on the negative marker in the surface form when the verb
does not occur utterance initial. These data therefore are illustrative of the fact that
MXY prefers not to have Low tones on the initial mora of an utterance. We also
note, as we saw for the imperfective and the subjunctive, the floating High tone of
the negative marker most often associates with the second mora of the verb root.
The association of the underlying tones which results in the surface forms

lends itself to analysis within an Optimality theory framework as some ‘rules’ are
not hard and fast. Take for example the tendency in MXY that the tones sponsored
by verbal prefixes do not associate with the prefix itself, but occur as floating
tones. Although this is usually the case, we have seen that the Low tone sponsored
by the negative marker does associate with the negative marker, when the verb
occurs other than utterance initial and the underlying tones of the verb are Low
Mid. The phenomenon can be seen as part of the preference in MXY to preserve
underlying tones; that is, tones present in the underlying form tend to be present in
the surface form, unless there is some other constraint which is more highly ranked.

In (10.41), we could claim that although it is preferred not to have the Low and
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High tones associated with the negative marker, it is better to have the Low tone
present in the surface form rather than delete it entirely, hence in this context the

Low does associate with its sponsoring morpheme.

10.2.4.2. Negative causative verbs

When examining the negative of causative verbs, we see that the floating High tone
sponsored by the negative prefix associates with the same mora that the floating
High tone of the imperfective does. In (10.43) we give the negative causative form
for the verb groups, except the High Low verbs. Again, the two final moras

represent a bimoraic noun which sponsors a Mid High tone melody.

10.43. The negative of causative verb classes

Underlying | Imperfective Irrealis causative | Negative causative
a|L* MH ILt'M M-MH LM M-L-HH Lt M
b|LM HLT MM M-HL} MM |[M-L-HL} MM
c | L H* MH Lt'M M-MH LM M-L-HH Lt'M
d| M* MM HH M-MM HH M-L-HH HH
e | M MH HH M-MH HH M-L-HH HH
f ML MH L1M M-MH LtM |[M-L-HH LM

MH * MM HH M-MM HH M-L-HH HH

M H MH HH M-MM HH M-L-HH HH

We see from this table that the locus of the association of the floating High
sponsored by the negative marker is usually the same mora as the imperfective
marker. Without positing secondary stems for some underlying patterns, it would
be difficult to succinctly describe the association pattern of the tones of these
morphemes.

Having presented the details of the association patterns of the causative, the
perfective and the negative prefixes, we give further evidence for considering that
these morphemes are prefixes. As already has been shown, the pattern High Low
High only occurs within constituents, as we show in (10.24) above where the
sequence High Low High occurs within a verbal compound. High Low High is

also permitted across verbal prefixes and roots, just as we saw for compounds. First
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we give the entire utterance in (10.44), and then we show the association of

underlying to surface tones in (10.45).
10.44. High Low High sequence across verbal prefixes and root

kini* ni® ha 4 82 "kéj6 né" pefe
H L L LH LH H M L M

IPFV want 1 COMP NEG CAUS fall 2MS house
1 want you to not knock over the house.

Note that the sequence High Low High is formed by the surface tones of the
negative marker, the causative marker and the verb root. It is impossible to tell
whether the Low tone associated with the complementiser is that sponsored by the
1* person pronoun, or the complementiser itself. The association diagram is given
in (10.45) for the second part of the utterance, with the assumption that the Low
tone associated with the complementiser is sponsored by the enclitic.

10.45. High Low High sequence across verbal prefixes and root

ha a 0da "kojono" Pe’e /Ei da "k6jo n?eTe
LH LH H M L (L) H LH H

COMP NEG CAUS fall 2MS house

In these data we see that the sequence High Low High is permitted across verbal
prefixes and verb stems. Therefore, these data highlight the fact that tonal
association patterns are not always the same. In Chapter 7 we documented how the
Low tones of High Low High sequences were raised to Mid. The data used in that
case usually comprised a verb, followed by the enclitic subject, and a noun as the
object. Note that the syntactic structure is different from the data in (10.45) in
which we have two prefixes followed by a verb root. This surface tonal pattern,
combined with the durational data given in Section 10.1.2, and the ways in which
association patterns for tones sponsored by verbal morphemes as shown in Section
10.2.2, together provide convincing evidence that the verb root plus the prefixes

form a constituent.
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10.2.5. Low tone spread

We now turn to look at other data in which morphemes with identical tone patterns
have different surface tonal patterns depending on the syntactic relationship
between the two morphemes that are adjacent to one another. To illustrate this
phenomenon, we look at how Low spread differs according to the context.
Specifically we show that Low tones spread within prosodic domains in ways in
which they do not across prosodic domain boundaries.

In Section 10.2.2 we saw how the Low tone of the perfective marker spread to
provide tones for morphemes that either didn’t have a tone associated with them, as
is the case for some verb stems, or the tones sponsored by the morphemes occur as
floating tones, for example as in the case of the causative marker da(*')-.

In Chapter 3, we have already seen that Mak (Mak 1958) noted that in MIE

perturbation only occurred in what she referred to as special sequences:

* noun + descriptive adjective

* head nouns + noun or (rarely) verb acting as a descriptive modifier

* locational or introductory noun + noun or dependent clause

e head verb + noun modifier, for example, sa% ‘do’ plus tijia” ‘work’ is

realised as satiju" ‘work’

In many cases the perturbation reported by Mak (1958) can be seen as the spread of
the final tone of the first element to the initial mora or both moras of the second
element as shown in (10.46). Note that the final High tone of jiz%7 ‘mouth’ deletes
the Mid tone of i#7 ‘road’.

10.46. Spread of final tone within a special sequence in MIE

juu  + iffi jora i

—>

M H M M

mouth  road

edge of the road
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Mak also notes that in some cases a High tone is evident in the surface form of
the phrase where no High tone is attested in the isolation form as is shown in
(10.47).

10.47. Low + Mid Low becomes Low High Low in MIE

nuu” jutan ni”  jetn
to fire
to the fire

Given that the word nuu™" ‘face’ has a floating High tone in MXY as well as
in other varieties, we posit that this word has a floating High tone in MIE. From the
data given by Mak, we claim that it is only in special sequences that floating High
tones become evident in the surface form. Thus the tonal association would be as
given in (10.48).

10.48. Association of floating High tone in a special sequence in MIE

nuu® jutun nuut  juen

=¥/l

L (H) ML
to fire
fo the fire

Mak (1953) notes that numeral plus noun does not constitute a special
sequence. We note also that it is unclear from her data whether genitival phrases
are to be considered a special sequence or not.

Unlike the varieties documented by Mak in which floating High tones are only
evident in certain prosodic domains, in MXY there are prosodic domains which are
characterised by a prohibition on the association of the floating High tone with the
second element in the phrase in certain tonal contexts. For this phenomenon to
occur, the first element must sponsor a floating High tone; and two, the second
element sponsor a Mid or Mid High tone sequence or is a verb which sponsors
either of these tone patterns and has a separate secondary stem in which the Mid

tone is absent. When the first element sponsors a Low High tone melody and the
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second a Mid or Mid High tone sequence or is a verb whose Mid tone is absent,
then in these syntactic phrases, the Low tone spreads, deleting the Mid tone as we
saw in Chapter 7.

The most common contexts in which this phenomenon occurs in MXY are
given in (10.49). Note that these are similar to the contexts in which Mak (1953

and 1958) documents perturbation in special sequences.

10.49. Low tone spread in MXY

* noun or enclitic + descriptive adjective

* noun + noun which forms a compound

* noun or enclitic + fronted before the verb

* locational noun + noun or dependent clause
* complementiser + dependent clause

e verb + modifying adverb which form a compound

We now give examples of each of these environments in turn in MXY. Most
of these examples are taken from the two interlinearised texts given in Appendix D.
In (10.50) we give an example of a noun plus an adjective. Note that the final Low

LH ¢

tone of jaja™ ‘coyote” is linked to both moras of duse™" ‘lazy’ and a High tone is

associated with the relative pronoun #(*') 3AN.

10.50. Low tone spread in noun + adjective

" otaftn" jajat ouse" i
i™  tfu™™  jaja™™™  duse™H  ti(M)
one word  coyote lazy 3AN
a story about a lazy coyote which.....

The same tonal phenomenon is found in compound nouns as shown in (10.51).

Note that in the surface form, there are no High tones.
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10.51. Low spread in compound nouns

dita niodi dita nidi

I e N 7

LH M H DL

tortilla corn-on-the-cob

sweet corn tortillas

The absence of floating High tones in these data could suggest that the High tones
are deleted. However, in similar contexts where there is a following morpheme,
we see the High tone in the surface form. For example in (10.52), we give data to
show another context in which Low tone spreads; this time, the noun noo*" ‘cane’

occurs in an embedded clause.

10.52. Noun + embedded clause

na"- oa- kaa” ni” il1"ka ka nood kutfi  no"
na"(")- da(") kuu™ ni"(*) i"ka™"  -ka(*) noo"" kutfi™ no"(%)
SBIV CAUS come down 1 another more cane chew 2MS

[I’'m going to throw down another piece of cane which you can chew.

Note that in these data there is a High tone associated with the enclitic no(")
2MS. As the verb kuff ‘chew’ only sponsors a Mid tone, then we conclude that
the High tone associated with no (") 2Ms is the floating High tone sponsored by

noo(*") ‘cane’, as shown in the association diagram in (10.53).

10.53. Spread of Low tone of fronted noun to the verb

noo kufi  non noo kui no"

Ny =

LH M L

cane chew 2ms

cane for you to chew
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Low tone spread also occurs after the reduced form on nuu™" ‘face’. The
reduced form has an adverbial or prepositional meaning. The English translation
can be ‘where’, ‘to’, ‘at’ or ‘by’ depending on the context. An example is given in
(10.54). Note that it is the floating Low tone sponsored by nu{*") and not the

floating High tone which associates with the secondary realis stem of sesi'") ‘eat’.

10.54. Locational noun + dependent clause

nu" sesi ti ité
nu"(*")  (H)- sesi(") ti(") iteM*
where IPFV eat 3AN grass

where they were eating grass

The same tonal association pattern is found following the complementiser
ha(*") in that the floating Low tone sponsored by Aa(*"') usually associates with the
two moras of the following morpheme, and the floating High tone with the second
morpheme to the right of Aa(*""). The data in (10.55) give three examples of the use

of ha(*"') ‘complementiser’.

10.55. Low tones following ha(-) ‘complementiser’

06  oufse" so kuu ha ouka” ka’a" no"

do™  duse™" so™  (H)- kuu ha(*") ouka™" (H)- ka’a"(*) no"(Y)

how lazy 2MS IPFV be COMP thus IPFV  say 2MS
EMPH

ha 4  ni'i" no" ha kasi né"

ha(*") a""- ni’i"(*) no"(*) ha(*") kasi no"(")

COMP NEG find 2MS  COMP eat 2MS

But you are terribly lazy to be saying that you can't find anything to eat,

First we see that the surface tones of duka™" ‘thus’ are Low following Aa(*"). Note
that in this case the Low tone also spreads to the initial mora of ka“21") ‘say’. We
propose that the Low tone spreads as the floating High tone sponsored by duka™"
‘thus’ is prevented from associating with ka%a"(*) due to the presence of the High
tone of the imperfective. In Chapter 11 we show more examples in which tones

are spread rather than a tone being inserted. In the second example, Aa(*") is
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followed by the negative prefix a(*")-. In this case the floating High tone of Aa(*")
associates with the negative marker. In the third example we see that tones of the
verb kast™ ‘eat’ are Low following the complementiser. In these data we also
have an example of an enclitic occurring before the verb. Note that in this case the
Low tone sponsored by so'* 2MMSEMPH associates with both moras of kuu ‘be’.

In the data in (10.55), we saw that in the second two occurrences of Aa(*"), it
has a Low tone associated with it. As the morpheme to the left sponsors a Low
tone, it is impossible to say whether the surface Low tone is sponsored by the
morpheme to the left or by Aa(*"). However, just as we saw in data for the
negative marker, the floating Low tone of the complementiser Aa(*") associates
with it if the floating High tone associates with the immediately following
morpheme. In (10.56), we see that Aa(*"") has a surface Low tone, and that there is a
surface High tone associated with i0*™ ‘very’. As muku™ ‘again’ sponsors a Mid
tone, we conclude that the Low tone associated with Aa(*") complementiser is the
Low tone which it sponsors.

10.56. Low tone associated with Aa(-H)

ta’a"  oe kuoii-ini" tutkt  ha ot pu
ta’a™t oe(*) (H)-  ku™)-  o6ii(*") -ini"™" tuku™ ha(*") o™ BiiM
also 3MMS IPFV be happy inside again COMP very nicely

he also was happy again, because (his sheep were grazing) nicely

The spread of Low tone in these contexts contrasts with other data where there
is a prosodic boundary between the morpheme which sponsors a Low High tone
melody and that which sponsors a Mid or Mid High melody, for example as shown
in (10.57). Note that the Low tone of jazja™ ‘coyote’ spreads to the initial mora of
JuM ‘mouth’ and the floating High tone of jaja™ ‘coyote’ associates at the right
edge of jutM" ‘mouth’.

10.57.

ni"-  séti’a jaja"  juta
ni® (L)_ se (M)_ tutaM jaj qnLH ju?uMH ti (H)
PFV make ready coyote mouth 3AN
The coyote got its mouth ready.
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In MXY, Low tones of the numeral do not spread to both moras of the noun,

for example as shown in (10.58).

10.58. Association of floating High tone and spread of final Low tone
kuun kiti kaan kiti

LH

LH MH

four animal

four animals

We see that the floating High tone for kuu™" ‘four’ associates with the second
mora of k7it™M" ‘animal’, deleting the Mid tone, and the final Low tone only spreads
to the initial syllable.

The spread of Low tones to both moras of Mid or Mid High words does not

occur in genitival phrases as shown in 10.59.

10.59. Association of a floating High tone and the spread of a Low tone

hata kiti hata kiti
/ l//
H D LH

back animal

LH M

the animal’s back

We have seen that not all phrases have identical association patterns; that is, in
MXY, different phrase types have different association patterns, although the
differences are often only apparent when the two morphemes which comprise the

phrase have a limited set of underlying tone melodies.
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10.3. CONCLUSION

In this chapter we have documented evidence for prosodic structure higher than the
word level, including evidence for compounds in MXY. We have seen that the
difference in duration of the two syllables of verbs when they are auxiliaries is not
significant. We have also seen that the association of tones depends on a number of
factors, not just on the underlying tones, but also on the syntactic structure, as
exemplified by two processes: the raising of the Low tone in High Low High
sequences when it occurs across prosodic boundaries, and the fact that the Low is
not raised within compounds nor when the sequence includes verbal prefixes and a
verb root. We also saw that in certain phrase types when the initial element in the
phrase sponsors a Low High sequence and the second element has a Mid tone
associated at the right edge, then the final Low of the first element spreads to both
moras of the second element and the floating High skips the second element.

These issues highlight the need to examine MXY tonal association in the light
of prosodic structure, given that different surface tone patterns are attested in
different structures. These issues and others described in earlier chapters are

examined against a theoretical background in Chapter 11.
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CHAPTER 11
CONCLUSION AND SUMMARY

In this final chapter we revisit our findings and examine them within the
framework of some specific theoretical issues. In the first section we give a brief
summary of the tonal association conventions and the metrical structure, including
a brief review as to how tonal association and metrical structure might be related;
secondly, we look at five processes which govern the association of underlying
tones; thirdly, we look at possible interactions between syntax and phonology; in
the fourth section we summarise the findings presented in this thesis, indicating
areas which call for further investigation; and in the concluding section, we look at

areas for on-going study.

11.1. BASIC MXY PHONOLOGY

First we summarise our findings about the association of underlying tones.
Secondly we give some of the basic principles on how the underlying tones are

associated with the moras to give the surface forms.

11.1.1. Underlying tones

In Chapter 6, we saw that tones sponsored by morphemes in MXY usually align at
the right edge of their sponsoring morpheme as shown in (11.1). In a bimoraic
morpheme which sponsors two tones, this right alignment often results in a floating

tone.

11.1 Underlying tones right aligned for ‘tortilla’
dita

L. H

We also saw that there are a few nouns whose tones align at the left edge as
shown in (11.2).
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11.2 Left aligned tones for ‘cat’

Bilu
| |
HL

We saw that nouns such as G/'/u" ‘cat’, in which the first tone of the tone melody
is aligned at the left edge, are the exceptions. In fact there are no verbs in MXY
whose underlying tones align at the left edge.

We also documented, for example in Chapter 7, that the tones sponsored by

most mono-moraic affixes and enclitics occur as floating tones, as shown in (11.3).

11.3 Floating tones sponsored by prefixes and enclitics

ta ni’ ite ni® k¥a‘an ha ta ni*i ité ni» kva‘an
M ML L L D MH L D L
PRF PROG finish grass 1  go

My grass is already getting used up (by grazing).

Note that in these data the Mid tone sponsored by the perfect prefix Aa(™)- and
the High tone sponsored by the progressive prefix fa("')- do not associate with
their sponsoring morphemes, but are realised on other morphemes to the right.
Similarly, the Low tone sponsored by the enclitic /(") ‘1* person’ is realised on
a morpheme to the right. We also see that the Mid tones sponsored by n7i(™)
‘finish> and 7ze"" ‘grass’ are deleted in the output, but the Low tone sponsored by
ite"" ‘grass’ associates with the enclitic n7{*) ‘1* person’.

Additional phenomena regarding the complex system of underlying tones will

be further discussed in subsequent sections.
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11.1.2. The basics of tonal association
As the right alignment of underlying tones leaves the initial mora toneless, we
showed three basic phonological processes by which a tone is provided for these
toneless TBUs.

First we saw in Chapter 6 that when the word to the left sponsors only one
tone, then that tone will spread to the initial mora of the following word, for

example as in (11.4).

11.4 Spread of a final tone in ‘many tortillas’

Baar  dita Baar dita

Y

H LH L

many tortilla

Another process is the association of floating tones as shown in (11.5) where
the floating Low tone sponsored by zeku™" ‘hear’ associates with the initial mora of

ina™" ‘dog’.

11.5 Association of a floating tone

teku ina" teka  ina™
ML ML D ML ML
hear dog
the dog will hear

Note that floating Low tones do not associate with nouns that have a Low tone
as the initial element in their tone melody. However, as we saw in Chapter 10, the
floating Low tone sponsored by the perfective prefix does associate with verb
stems which have a Low tone associated at the right edge. So when describing the
association patterns of floating tones in MXY, it is necessary to specify the class of
words under consideration, and as we describe below in Section 11.2.5, the

syntactic relationship between the two adjacent elements.
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When considering the tonal association patterns of floating High tones, we also
need to specify whether the tone is sponsored by a prefix or a lexical item. For
example, in (11.6) the floating High tone sponsored by the verb root — that is, a
lexical floating High tone — does not associate with &"aju™* ‘horse’ as this word has

a High tone associated with it at the right edge of the noun.

11.6 No association of floating High tone

kasi k*aju kast  kvaja
/
MH HL D M HL
eat horse

The horse will eat.

We see that the Mid tone associated with the second mora of kas™M" ‘eat’ spreads
to the initial mora of &"aju™™ ‘horse’, and that the floating High tone sponsored
by ‘eat’ is not present in the surface form.

On the other hand, if a floating High tone is sponsored by a verbal prefix, it
does associate with a word which already has a High tone associated with it as
shown in (11.7). Note that the floating High tone sponsored by the imperfective
prefix associates with k& "aju/'" ‘horse’.

11.7 Association of a floating High tone sponsored by a verbal prefix

kee  kvaju kee k“aji
/// h
H HL D H HL

iPFv go out horse

The horse is going out.

These differences in the behaviour of floating High tones make the verbal
morphology of MXY very complex. Chapter 8 describes the association
phenomena of floating High tones sponsored by verb prefixes. In that chapter, we
described how the association of the tones depends on the tones sponsored by the

root or stem, as well as which verbal prefix is the sponsor of the floating tone.
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Taking the floating High tone sponsored by the imperfective as an example, we see
that there are three options for where it can associate: the initial mora of the verb,
the second mora of the verb, or it skips the root or stem entirely and becomes a
floating tone which associates with the morpheme to the right of the verb root. In
example (11.8), we see that the floating High tone of the imperfective prefix

associates with the initial mora of k6™ ‘enter’.

11.8 Floating High tone with the initial mora of the verb

kipi ti tiku kipi ti tiku
| — |||/
H IM H .M HLT MH L7

IPFV enter 3AN crack

1t is going into the crack.

For verbs with other underlying tone melodies — for example, Low — the
floating High tone of the imperfective associates with the second mora of the verb

stem, as shown in (11.9).

11.9 Floating High tone with the second mora of the verb

ka’an lana ka’a" lana

il

IPFV  say child

the child says
In these data we see that the Low tone sponsored by the verb root ka“a™ ‘say’
occurs as a floating tone. The floating High tone sponsored by the imperfective
associates with the second mora of the verb root. To account for the behaviour of
the underlying tones of this group of verbs and others, in Chapter 8 we posited
that some verbs have allomorphs of their roots which we call a ‘secondary stem’.
As was shown in that chapter, these allomorphs co-occur with certain prefixes,

such as the imperfective and the subjunctive. In other words, they do not occur
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with a specific modal or aspectual category, but co-occur with modal, aspectual
and derivational prefixes. Thus by calling these allomorphs secondary stems, we
are not limiting their occurrence to certain modal, aspectual or derivational
categories.

There is a group of verbs whose secondary stem loses the Mid tone sponsored
by the verb root; in these cases the floating High tone of the imperfective skips the
verb stem entirely as shown in (11.10).

71. 70 Floating High tone as a floating tone following the verb

sinu® lana sinu® lana

L

IPFV run  child

the child runs

This short overview of some of the basic principles of tonal association
patterns in MXY highlights the fact that ‘one size’ does not fit all, in that there are
a number of factors which come into play in determining the surface tone patterns.
In addition, there is an interaction between underlying tones and the syntactic
relationship which results in the surface form. We devote the second main section
of this chapter, Section 11.2, to the examination of the various factors that play a

role in determining the surface tonal association.

11.1.3. Word templates in MXY

The findings in this thesis contribute two important proposals to the general
understanding of the nature of Mixtec words, beginning with the variety of MXY,
with potential application to be further examined for other varieties of Mixtec. We
proposed that CV: words with identical vowels should be considered mono-syllabic,
but bimoraic, as argued in Chapters 4 and 6. This analysis differs from that of Pike
(Pike 1948) in which he argues that CV: words consist of two short syllables.
Another important finding is that for MXY there are at least two types of
compounds, as explained in Chapter 6: trisyllabic compounds which usually consist
of a prefix plus a root; and compounds with four syllables, comprising two roots.

Following the above mentioned analyses, the basic syllable types of MXY are
as shown in (11.11).
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11.11 Possible syllable structures

a) light () CV orV
b) heavy (¢) CV:orV:

Our analysis shows that words are minimally bimoraic, examples of minimal
words being given in (11.12). As documented in Chapter 9, stress occurs on the
initial syllable, or on the only syllable of words comprising one heavy syllable.
Recall that in MXY glottal stop is considered to be a feature of the vowel, not a

consonant.

11.12 Minimal word templates

'CV.CV  'tita  ‘oppossum’
'Bi.lu  “cat’

'8i*.pa  ‘cocoa’

'CV.V 'kVi.a ‘year’
'sa’.u”  ‘fifteen’

'V.CV 'i.na” “‘dog’

| b

oko  ‘twenty
'i*ni®  ‘hot’

'CV: 'Bee ‘heavy’

'Be’e  ‘house’

'V: 'aa ‘salty’

uu ‘two
w'u ‘difficult’

The increased duration found on initial syllables has led to the analysis that in
MXY, trochaic feet are constructed from the two basic syllable types shown in
(11.13).
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11.13 Possible foot structures

a) ('CV.CV)
b) (CVY)

As was noted in Section 11.1.1, tones in MXY usually align with the rightmost
mora. It then follows that in the case of words which consist of a single heavy
syllable, tones align with the second mora. The data in (11.14) show the proposed

prosodic structure for the word ju*" ‘stone’.

11.14 Single heavy syllable as a foot in ‘stone’

®
|
F
|
/\
H H
] u‘/‘
LH

In (11.14) we see that the vowel is linked to two mora positions and that these
moras form one heavy syllable. This heavy syllable is then considered a foot,
forming a word.

There are words in MXY which consist of more than one morpheme, for
example there are many nouns that have the prefix #i(*')- ‘animal’ as their first
element. The second element can be of any of the minimal word types shown in
(11.12). In (11.15), we give examples of multi-morphemic words; tone is omitted
from these data.
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11.15 Multi-morphemic words in MXY

CV.'CV.CV  fi.'Biko ‘swallow’
tfi.'ku.tu ‘cattle’
tfi.'ka.tfi ‘sheep’

CV.'CV: tfi.'0a: ‘bird’

tfi.'no: ‘spider’

CV.'V.CV nu”. 'ijju®  ‘acacia’

These nouns, and others, for example those which have the tree prefix nu(")-,
show stress on the penultimate syllable, that is the initial syllable of the root. We

consider that this group of nouns has the prosodic structure as shown in (11.16).

11.16 Prosodic structure of na™jusé” ‘pitch-pine’

()]
e

o] ('0/ ~~\‘“0]

[

H i n

.
nu® ju sen

H

Here we see that the High tone sponsored by the prefix nu™- ‘tree’ associates with
the final mora of juse” ‘pine-needles’. We claim that it is only the two syllables of
Juse™ which are parsed into a foot, leaving the syllable of the prefix as extra-
metrical, just as we saw was the case for verbal prefixes.

For compounds which comprise two roots, we have shown that it is the initial
syllable of the second root which carries stress, as was shown in Chapter 9. The
initial root receives no word stress, and it is the second root that is parsed into a
foot. In (11.17) we show a possible prosodic structure for the compound word

kene"™kojo ‘appear in a rush’.
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11.17 Prosodic structure of kene” kojo ‘appear in a rush’

/F\
o c 'c c)
ke nen ko jo

The question is whether kene” ‘appear’ should still be considered a word or not,
as it is not stressed. In the diagram, we have opted for analysing it as two
syllables. Note that it is only the two syllables of kojo ‘pour’ which are parsed
into a foot, which then forms part of the compound word. This analysis was
chosen for kene” kojo ‘appear in a rush’ to make it parallel in structure to ke-kojo
‘come out in a rush’. Note that when CV: words appear as the first element of a
compound, they have one light syllable. This gives the prosodic structure as
shown in (11.18).

11.18 Prosodic structure of ke- kojo ‘come out in a rush’

0
F
2%
c (‘o o)
ke ko jo

However in the case of compounds where the second word of the compound

is one heavy syllable, the second morpheme remains heavy as shown in (11.19).
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11.19 Foot structure for dasa nuu lana

dasa + nuu lana dasd (‘'nd:) latna
—>
H M HL MH
IPFV  distribute both? child

The children are handing out (something).

In the diagram in 11.20, we see that the second element of the compound

forms a foot which comprises one heavy syllable.

11.20 Prosodic structure of dasa nu:" ‘distribute’

6 ©
da sa (nu:)

From these data we claim that in MXY there is only one stressed syllable per
word and that for compounds, it is the second element of the compound which has
stress on the initial syllable in the case of disyllabic words. Mono-syllabic words
with a heavy syllable are also stressed. Or put in other terms, we claim that there is
only primary stress in MXY, and that only roots may be stressed.

The priority of root stress is noted for Cupefio (Uto-Aztecan) by Alderete
(2001). Although in Cupefio there are affixes which may be stressed, these only
receive word stress when the root to which they attach is unstressed. In contrast,
we claim that there are no stressed affixes in MXY. There are two contexts in
which a root is not stressed: 1) when it is the initial element in a compound; and 2)
when the focus of the utterance is elsewhere, roots may lose their stress, as we saw
in Chapter 9.

11.1.4. Relationship between stress and tone

Having reiterated the claim that stress appears on the initial syllable of roots, we

now summarise the evidence presented in previous chapters to substantiate the
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claim that in MXY there is no preference for High tones to associate with stressed
syllables.

In Section 11.1.1, we showed how tones usually align at the right edge of
mono-morphemic words, although there are some which are left-aligned. However,
regardless of which edge the tones align on, the initial syllable is the one which is
stressed. Then in Section 11.1.3 we summarised our findings that in disyllabic
words, it is the initial syllable which shows increased duration, which we interpret
as stress. In addition to these basic facts, in Chapters 6-10 we documented many
examples in which floating High tones skip the stressed syllables, that is, the initial
syllable. An example is shown in (11.21).

11.21 Tone alignment on ‘four animals’

kuy® kiti kau» kiti
LH MH D LH
four animal

In previous chapters we have documented other contexts in which floating
High tones skip the stressed syllable; for example, in Chapter 8 we saw that in
most cases floating High tones align at the right edge of the verb root.

The question then becomes: is there any interaction between tonal association
and metrical structure. Different types of interactions between tonal and metrical
systems have been documented for the world’s languages. Five possibilities, given
in (11.22), are noted by Pearce (20006).

11.22 Tonal and metrical interaction

a) In the association of tones to heads: for example, Winnebago (Hayes
1995), Digo (Kisseberth 1984), Creek (Kim 1999, Zec 1999), Seneca
(Prince 1983)

b) In the deletion of tones on non-heads: for example, Shanghai (Duanmu
1997, Yip 2002)

c) In the spreading of tones within the foot: for example, Shanghai, Lhasa
Tibetan (Duanmu 1992, 1993), Yoruba (Awoyale 2000)

d) In the preference for certain tones on heads and non-heads: for example
in de Lacy’s analysis of MIY Mixtec (de Lacy 2000, 2002), Fuqing
(Jiang-King 1996, de Lacy 2000)
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e) In associating certain melodies with certain foot types: for example,
Bole, Kanakuru, Hausa (Newman 1972, 2000, Leben 1997, 2001)

In addition to these possibilities listed by Pearce (2006), we also note that
Remijsen (2001) documents that Ma'ya (Austronesian) has both tone and lexically
contrastive stress, as independent factors in its word-prosodic system. We have
seen that for MXY, stress is predictable, so it is obviously not a hybrid system like
that documented by Remijsen.

We now turn to examine the processes listed in (11.22). The process in
(11.22a) is found in languages where tones associate with the heads of metrical
feet. In a subset of these languages, tones from non-heads are deleted, as described
in the process shown in (11.22b). In cases where the sponsored tone associates
with the head of the foot, then it is common for this tone to spread within the foot
to the non-head, as shown in process (11.22c). De Lacy and Jiang-King claim that
certain tones prefer to be associated with heads of feet and others with the non-
heads, process (11.22d). In other languages certain foot types, for example mono-
syllabic versus disyllabic, show different tone patterns.

We now examine each of these phonological processes in the light of data
from MXY. First we look at the claim that tones are associated with heads of feet.
Clearly this does not apply to MXY, as most tones are aligned at the right edge of
their sponsoring morpheme; that is, with the non-head. In fact the opposite of
process (11.22b) is noted in MXY. Instead of tones being deleted from non-heads,
the process of rightward shift documented in Chapters 5 and 6 has resulted in the
underlying tones being associated with the non-heads. In Chapter 6 we also noted
that tones spread across word boundaries; that is, the placement of a foot boundary

does not impede tone spread as shown in (11.23).

11.23 Floating tones associate across word boundaries

sini® jaja kit sinin jajan  kiti
H ML LH MH DH DLH

IPFV see coyote animal

11.24 The coyofe is looking at the animal.

Here we again see that floating High tones skip the stressed syllables, both in the
case of the floating High tone sponsored by the imperfective prefix and the High
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7 <coyote’. These data also illustrate the process in MXY

tone sponsored by jaja
whereby floating High tones skip the head of the metrical foot and associate with
the non-head, and the Low tone spreads to the head. These data fly in the face of
Yip’s claim (Yip 2002) that prominence profiles — that is, which syllable of a foot
is stressed — and tonal profiles — that is, where the High tone goes — cannot
contradict one another. Or put in another way, if a foot is left-headed, the
expectation is that the High tone will be attracted to the left edge. However, as we
have seen, this manifestation is not what happens in MXY, as illustrated in (11.23).

In (11.22¢) we noted that in some languages, certain tone melodies are
restricted with regard to foot type. However, in the data set of 406 nouns used in
Chapter 6, the attested tone patterns were found on both CV: words as well as
CVCYV words. That is, there did not seem to be any restriction on what tone melody
could occur on CV: words.

These data and others presented throughout this thesis have shown that in
MXY there does not seem to be any predilection for High tones to associate with
the prominent syllables. In fact, we have shown that in many cases the opposite
occurs, and the floating High tones skip initial syllables and align at the right edge,
even though those syllables are not stressed. So although the processes given in
(11.22) show possible relationships between tone and metrical structure, it appears
that none of these processes is relevant for MXY. What is of particular interest is
that in (11.22d), we see that de Lacy claims that there is a relationship between
High tones and the stressed syllable for MIY. It would be interesting to see if
acoustic data confirmed Pankratz and EV Pike (1967) and de Lacy’s analysis of
their data. The problem with de Lacy’s analysis is that he used secondary data
from papers co-authored by EV Pike and other SIL colleagues, such as EV Pike
and Cowan (1967), Hunter and EV Pike (1969), EV Pike and Ibach (1978) as well
as Pankratz and EV Pike (1967) rather than checking the data using acoustic
analysis. It certainly is true that in some languages High tones are attracted to
stressed syllables. However, de Lacy’s use of secondary Mixtec data as the basis of
his claim that universally, High tones are attracted to the stressed syllables, needs
further investigation, especially given that there is no correlation between stress and

High tone in MXY for which we have used recorded data for our analysis.
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11.2. WHAT GOVERNS TONAL ASSOCIATION

The data presented so far leads to the conclusion that there is no connection
between metrical and tonal structure in MXY in that no particular level of tone can
be shown to have a predilection for occurring on the stressed syllables. Having
looked at what does not impact tonal association, we now look at five factors which
do govern tonal association in this variety of Mixtec. There are three important
principles which underpin our analysis: one, the underlying tones are the key
players; two, a distinction has to be made between the phonological process of
spreading tones from one mora to another and the process of associating a floating
tone; and three, tones sponsored by lexical items have to be differentiated from
those sponsored by affixes and enclitics. In order to examine these principles, first,
we look at the preference of High tones to align at the right edge of the word;
secondly, we look at how tones spread rather than insert default tones; thirdly, we
look at the behaviour of floating tones; fourthly, we examine how far to the right a
floating High tone may associate; and finally, we look at contexts in which tonal
association makes reference to prosodic boundaries, such as word and phrase
boundaries. In each section we describe the process and also look at what
phenomena prevent the application of the process." Processes that are limited to

certain syntactic constructions are described in Section 11.2.5 on prosodic structure.

11.2.1. Align High Right

We now come to describe the constraints that govern the association of floating
High tones. First, floating High tones align as ‘far to the right as possible’. We
now elucidate on what acts as a barrier to the right-ward movement of floating
High tones. In (11.25), we see sequences of a verb plus a noun subject, in which

the verb in the irrealis sponsors a Low High tone melody.

1 A brief account of the tonal phenomena of noun phrases within an Optimality Theory framework
is given in Appendix E.
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11.25 Align High right

a) ni'i"™ + lana" _y ni'i" land ‘child’
b) nii"" + ina™ —3> nifi®  ind™ ‘dog’
c) ni'i"™ 4+ jaja™" —> nii® jga" ‘coyote’

In (11.25a) and (11.25b) we see that the floating High tone of n7 7" ‘find’ deletes
the Mid tones sponsored by /ana™ ‘child and ina™" ‘dog’ and so associates at the
right edge of these words. However, in (11.25¢c) we see that the floating High tone
associates with the initial mora of jaja™ ‘coyote’. We therefore conclude that the
Low tone associated at the right edge of a noun is neither deleted nor delinked by a
floating High tone, and as a result the floating High tone associates with the initial
mora. On the other hand, we see that the Mid tones associated at the right edge of
lanad™ ‘child and ina™" ‘dog’ are deleted. So we see that when looking at data
which contain nouns with a Low tone associated at the right edge, floating High
tones neither delink nor delete these Low tones, with the result that the floating
High tone associates with the initial mora.

When we turn to verbs, we need to fine-tune just where floating High tones
may associate. As we saw in Chapter 8, all floating High tones do not associate
with the same mora of the verb root. Pertinent to this discussion are the four groups
of verbs which have secondary stems: that is, those verbs whose roots sponsor a
Low tone, those with underlying Low High, as well as some verbs with underlying
Mid, and some of those with a Mid High tone patterns.. For these verbs we see
another factor in the association of floating High tones: that they don’t skip over
underlying tones, although they may skip moras that are unspecified for tone.
Consider the following examples in which we give different verbal forms to
illustrate this principle. In (11.26) we give the imperfective form of the verb ka‘a™
‘say’. Recall that for this group of verbs the Low tone occurs as a floating tone in

the secondary stems.
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11.26 Underlying Low tone as a barrier

ka’a" lana ka’a»  latna

!

H L MH M
IPFV  say child
The child is saying.

We see that the High tone sponsored by the imperfective associates with the
second mora of the verb stem. We posit that further movement to the right is
prevented by the presence of the floating Low tone which associates with the
initial mora of /ana"™ ‘child’. This Low tone is raised to Mid as the sequence
High Low Mid is prohibited.

We now turn to a verb which sponsors a Mid High tone melody. In (11.27), we
give the irrealis form.

11.27 Irrealis of kasM! ‘eat’
kasi lana kasi lana

o LW

eat child

The child will eat.

Note that the High tone sponsored by the verb root, indicated by a circle, associates
with the second mora of /ana"™ ‘child’, deleting the Mid tone that was associated
with that mora. Note that the floating High tone sponsored by /ana"™ ‘child’ is also
deleted. This association is in keeping with our premise that floating High tones
prefer to align at the right edge of a word.

In (11.28), we give the imperfective of the verb sesi™) ‘eat’. This verb
belongs to the group of Mid High verbs which loses the Mid tone in the secondary
stem.
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11.28 Imperfective of ses{") ‘eat’

sesi  lana sésT  lana

/M @ Leé{/

IPFV eat child

Again we have put a circle around the High tone sponsored by the verb stem and in
addition, a triangle around the High tone sponsored by the imperfective prefix.
Note that in the surface form, the High tone sponsored by the verb stem associates
with the second mora of /and™ ‘child’, just as we saw in (11.27) above. In
addition the floating High tone sponsored by the imperfective associates with the
initial mora of the noun. Again, the tones sponsored by the noun are deleted.

We could claim that the floating High tone of the imperfective is prevented
from associating with the second mora because there is already a tone associated
with it. However, as we see in (11.29), the floating High tone of the imperfective
associates with the initial mora of nuf™ ‘beans’ even in the cases of verbs whose

roots do not sponsor a floating High tone.

11.29 Association of a floating High with the initial mora of nuf/MH ‘beans’

nati nufi naf nuffi
- /=
MH D H

IPFV break beans

H

The beans are breaking.

In this example, there are no tones associated with the secondary stem of this verb.
Default Mid tones are inserted on both moras of the verb stem, and the High of the
imperfective associates with the initial mora of the noun and is also linked to the
second mora. Again the tones sponsored by the noun are deleted.

The data in (11.26) to (11.29) above illustrate some principles which determine
the mora with which a floating High tone associates. In (11.27) we see the tendency

of floating High tones to associate at the right edge, in that the floating High tone
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sponsored by the verb root associates with the second mora of the noun. In (11.28),
we see that the floating High tone sponsored by the imperfective associates with a
word which already has a High tone associated with it. This contrasts with the data
we gave in Chapter 6 where in noun phrases floating High tones did not associate
with words which already have a High tone associated with them. This leads us to
posit that floating High tones sponsored by lexical items do not behave in the same
way as floating High tones which mark verbal categories. In (11.26) and (11.29) we
showed two principles which affect the rightward movement of floating High tones:
in (11.26), we saw that the presence of a floating Low tone prevented a High tone
from moving further to the right; and in (11.29), we showed that the floating High
tone sponsored by the imperfective associated with the initial mora of nug™"
‘beans’, suggesting that floating High tones only skip one morpheme and then
associate with the first mora following that boundary. This principle is discussed in
Section 11.2.4 below. In Section 11.2.5 we discuss the role of constituent structure

in the association of floating High tones.

11.2.2. Spread rather than insert
In Chapter 6 we showed that in MXY tones can be multiply-linked across word and

phrase boundaries. Contexts in which spreading does not occur owing to
constituent boundaries are discussed in Section 11.2.5. The restrictions here are
MXY specific variations of the OCP as was shown in Chapter 6. In (11.30), we
see that the final High tone associated with ‘many’ spreads to the initial mora of
the following word even when there is already a High tone associated with that

morpheme.

11.30 High tone spread even if there is already a High tone

Baa™ + k%aju't Baa”™ kvaja
—

many horse

many horses

In (11.31), we see that the Low tone of umi™ ‘three’ is prevented from
spreading to the initial mora of kuku- ‘comb’ owing to the fact that there is already
a Low tone associated with the second mora. These data are illustrative of the
context in which a default Mid tone is inserted; that is, when the final Low tone of
one word is prevented from spreading to the second word owing to the presence of

a Low tone at the right edge of the second word.

305



11.31 No Low tone spread if there is a Low tone

snL L —_sn —1.%
uni + kuka uni® kuka
—_—
three comb

three combs

In (11.32) we see that a Mid tone can spread, even if there is already a Mid

tone present in the following morpheme.

11.32 Mid tone spread even when there is a Mid tone

11.33
::nM s -MH R I
i +  kiti " kit
i 5 i iti
one animal

one animal

In (11.31) and (11.32) we see that both High and Mid tones in verbs are permitted
to spread to a following noun which has High or Mid tones, respectively. In these
data we see an important aspect of MXY tonal association: that it is preferable to
spread tones than to insert the default tone. In fact default tones are usually only
inserted when otherwise there would be two adjacent Low tones as was shown in
(11.31). Note that this prohibition on two adjacent Low tones only applies to Low
tones sponsored by lexical items. In Chapter 10 we showed how two adjacent Low

tones are permitted when one or both of them are sponsored by verbal prefixes.

11.2.3. Association of floating tones

In describing the association of floating tones in MXY, we must make reference to
the grammatical class of their sponsoring morpheme, as already stated in Section
11.1.2 above. We show that tones sponsored by lexical items behave differently
from those sponsored by affixes. The floating tones sponsored by enclitics behave
like those sponsored by lexical items although the norms which govern the
association of tone with enclitics is idiosyncratic as described in Chapter 7. As was
demonstrated in Chapter 6, all three levels — Low, Mid and High — occur in MXY

as floating tones. We now look at the behaviour of each level in turn.
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11.2.3.1. Floating Low tones

Floating Low tones sponsored by lexical items such as verbs and nouns do not
associate with another item which has a Low tone associated with it. For example
in (11.34), we see that the floating Low tone of sekiM ‘few’ does not associate

with Jita" “tortilla’ as it already has a Low tone associated with it.
11.34 No association of floating Low tone if a Low tone is present

seku  Oita sékli Ofta
— /
H D

few  tortilla

ML L M DL

few tortillas

However, in (11.35), the floating Low tone does associate with kit ‘animal’.

Note that the floating Low tone associates with the first mora to the right of the

sponsoring morpheme.

11.35 Tonal association for ‘few animals’

seku kit seku  kitt
/
ML MH D ML M
few animal

Floating Low tones do, however, associate with the group of enclitics to which
Low tones do not spread. In (11.36), the final Low tone associated with “&"ii™
‘stop” does not spread to the enclitic #{*') 3AN whereas in (11.37) the floating Low
tone sponsored by kotd™ neé™ ‘look up’ does.
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11.36 No spread of Low tone to some enclitics

ho" ni’- kKMt t
ho™HL ni"(Y)- kMt ti(Y)
for this reason PFV stop 3AN
That's why it stopped.

11.37 Association of floating Low tone

te ni"- nakoto nee ti
te™) ni"(*)- na(™)- koto™ neeM-  ti(*)
and PFV REPET look up 3AN
and it looked up

That is, when describing the behaviour of Low tones, we have to differentiate
between those which are linked in the underlying form and those which occur as
floating tones. We also have to differentiate between those sponsored by lexical
items, which may be linked in the underlying form or occur as Low tones and the
floating Low tones which are sponsored by verbal prefixes. For as we show in
(11.38), floating Low tones sponsored by verbal prefixes do associate with verb
stems which have a Low tone associated with them.

11.38 Low tone association with Low tone verb

ni® kaku kit ni*  kaku kitt

1/1/

LM M

L LM MH

PFV escape animal

The animal escaped.
We see that the floating Low tone of the perfective marker spreads to a verb root

which has a Low tone associated with it. In fact, it is possible to have two

adjacent Low tones sponsored by different prefixes as shown in (11.39).
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11.39 Multiple Low tone verb prefixes

ni* ka nafi ni°

=/l

ni® ka nalfi  n

L L HL L

PFv ask poor 1

1 humbly asked.

We see that in the underlying form, both the perfective prefix n/(")- and ka(“)-
‘ask’, the reduced form of kaka™ ‘ask’, have Low tones. Given MXY’s tendency
to preserve tones, we claim that in the surface form both of these Low tones are
present, although they associate with the mora to their right.

So in this section we have demonstrated the difference in behaviour between
floating Low tones sponsored by verbal prefixes and those sponsored by lexical
items. We have also shown that Low tones sponsored by a verb stem do not
behave in the same way as floating Low tones sponsored by prefixes. In addition,
Low tones behave differently from High and Mid tones with regard to spreading.

11.2.3.2. Floating Mid tones

The best analysis from the data available is that there are no restrictions on the
association of floating Mid tones nor are there different patterns for those
sponsored by verbal prefixes and those sponsored by lexical items. Unlike Low
tones, they do associate with words that already have a Mid tone associated with
them as shown in (11.40), where the floating Mid tone sponsored by kiku"™ ‘sew’
associates with /ana"™ ‘child’ which has a Mid tone associated with the second

mora.

11.40 Association of ‘the child will sew’

kiku lana ki ku lana

—~/1/

LM M

LM MH

sew child
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Floating Mid tones sponsored by a prefix which occurs with a secondary stem
are multiply-linked to both moras of the verb stem. Note that in (11.41), the Mid
tone sponsored by the prefix si™)- HABIT is associated with three moras: the mora

of the causative prefix da(*")-, as well as the two moras of the verb stem.

11.41 Multiple-linking of Mid tones

nin si 0a kvido 0Oe kit n™ si 0a k“i0o oé kiTtT
L M H L MH D L M H [ M

PFV HAB CAUS carry 3MMS animal

He used to load the animals.

In this example, the secondary stem of ‘load’, literally ‘cause to carry’ is toneless.
Note that in the surface form a default Mid tone is inserted to provide a tone for
the perfective prefix as no other tone is available to associate with it. The Low
tone sponsored by the perfective marker associates with the prefix to the right.
The Mid tone of the habitual prefix is linked to the three moras to its right. The
High tone of the causative prefix associates with the enclitic. The Low tone of de
is associated to its right, on &kiti, resulting in a prohibited High Low Mid
sequence, so the Low tone is raised to Mid.

11.2.3.3. Floating High tones
In Section 11.2.1 above we described the tendency of floating High tones to

associate at the right edge of words. In this section we describe other principles
which govern the association of floating High tones, as the association patterns
for floating High tones are by far the most complicated when compared to those
of Low and Mid. One important principle when describing the association of
floating High tones is that it is necessary to specify whether they are sponsored
by a lexical word or an affix or an enclitic. Another important factor to keep in
mind is that floating High tones behave differently from High tones which are
associated in the underlying form.

Floating High tones sponsored by lexical items do not usually associate with

other lexemes which have a High tone associated with them; for example in (11.42)
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we see that the floating High tone sponsored by kuu™" ‘four’ either does not
associate with &"aju"™ ‘horse’ or fuses with the High tone associated with the

second mora.

11.42 No association of floating High tone

kuu"  k“aju kaur  kvaja
LH HL D L HL
four horses

Floating High tones sponsored by enclitics exhibit the same behaviour patterns
as those of lexical items in that they do not associate with items that already have a
High tone associated with them.

We also showed in Chapter 7, that floating High tones do not associate with
the enclitic no(™) 1INCL, although floating High tones do associate with other
enclitics which sponsor a floating High tone.

On the other hand, floating High tones sponsored by verbal prefixes do
associate with verb stems or roots that have a High tone associated with them
whether that High tone be sponsored by a lexical item or by another prefix. The
floating High tones sponsored by a verbal prefix also associate with nouns or

pronouns which have a High tone associated with them as shown in (11.43).

11.43 Association of a floating High tone
nai"- kud ha sede $6°6
nai"™-  kuuM ha(*") (H)- sede so‘o'l
what  be cCoMP IPFV do  2MSEMPH
What are YOU doing?

In this example, the floating High tone of the imperfective skips the secondary
stem of ‘do’ and associates with the emphatic pronoun, even though it has a High
tone associated at its right edge. The Low tone sponsored by Aa(*") associates
with both moras of the verb stem. The High tone sponsored by Aa(*") is either
deleted or fuses with the floating High tone of the imperfective. In this example,
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we also see that the floating High tone of mai™"- ‘what’ associates with the
second mora of kuu ‘be’ and spreads to the mora of Aa(*'') comp.

11.2.4. Don’t go too far

In Chapter 10, we saw how floating High tones sponsored by some verbal prefixes
skip both moras of the verb stem. An example of this process is given in (11.29)

repeated here as (11.44) for convenience.

11.44 Association of the floating High tone with the initial mora

nati nufi naf nuffi

%/Z/

H

IPFV break beans

The beans are breaking.

Note that the floating High tone of the imperfective skips both moras of the verb
root and associates with the initial mora of nuf™" ‘beans’. Given that in other
contexts floating High tones associate with the right edge, we might have expected
that the floating High tone of the imperfective would have associated with the
second mora, but such is not the case in these data.

Another context in which the floating High tone of the imperfective associates
with the initial mora, in this case the initial mora of the verb stem, is in causative

verbs, as was described in Chapter 10. An example is given in (11.45).

11.45 Association of the floating High tone of the imperfective

0a kasi lana kiti 0a kasi lan kiti

ANTI O MHHW

IPFV CAUS eat  child

The child is feeding the animals.
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First, we note that in the underlying form of the verb and its prefixes there are
three adjacent floating High tones: one sponsored by the imperfective prefix,
shown in a triangle; the floating High tone sponsored by the causative prefix,
shown in a rectangle; and the floating High tone sponsored by the verb stem,
shown in a circle. Now we look at the location of the surface association of each
of these three floating High tones. Working from right to left starting with the
floating High tone sponsored by the verb stem, we see that this floating High
tone, enclosed in a circle, associates with the second mora of /ana" ‘child’ and
spreads to the initial mora of k7™ ‘animal’. The floating High tone sponsored by
lana™ ‘child’ is associated with the second mora of kitM" ‘animal’. The next
floating High tone is sponsored by the causative prefix and is enclosed in a
rectangle. Note that this floating High tone associates with the initial mora of
lana™ ‘child’ Finally we see that the floating High tone sponsored by the
imperfective, enclosed in a triangle, associates with both moras of the verb stem.
The floating High tone sponsored by &7t ‘animal’ is deleted.

We propose that there are two important phonological processes at work here.
First, floating High tones are attracted to the right edge; and secondly, floating
High tones are allowed to skip only one morpheme in this variety of Mixtec.

In this example, the floating High tone sponsored by the verb root associates
with the second mora of /ana"™ ‘child’, as floating High tones are attracted to the
right edge, and it is preferable to have a High tone associated at the right edge
rather than preserve the Mid tone. Note that if this noun had had a Low tone
associated at the right edge, the floating High tone would have associated with the
initial mora. We note that there are no tones associated underlyingly with the two
moras of the verb stem, the perfective and causative prefixes. We claim that in
these cases floating High tones may only skip one morpheme. So in the case of the
floating High tone sponsored by the imperfective, having skipped the causative
morpheme, the furthest it can go from its sponsoring morpheme is the initial mora
of the verb root. Similarly in the case of the floating High tone sponsored by the
causative prefix, it skips the two moras of the verb stem — that is, one morpheme —
and then associates with the initial mora of /and™ ‘child’. Note that we are
assuming that it is morphemes rather than moras that are being counted.

This hypothesis can be further developed to explain why the floating High tone
of the imperfective associates at the right edge of the second element of some
verbal compounds. Consider the data in (11.46).
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11.46 Right aligned High tones
kene®  kojo  Kkiti kéne" kojo  kiti

A

IPFV appear  pour animal

The animals come rushing out.

The question here is why does the floating High tone of the imperfective align with
the second mora of kojo™ ‘pour’ and not the first. We claim that the two words
which form this type of compound are considered one unit. Therefore the floating
High tone associates with the right edge as there is only one unit separating the
prefixal High tone from the location where the floating High tone associates. Thus,
this tonal association is in keeping with the tendency of floating High tones to align
at the right edge of the following morpheme, especially when a Mid tone is
associated with it as shown above in Section 11.2.1, only in this case the
‘morpheme’ is a compound verb.

More research is needed to check this hypothesis, but with the data available it

does seem that morphemes rather than moras are being counted.

11.2.5. Boundary issues

One feature which contributes to the complexity of MXY tonal association is that
the surface tones on some elements vary depending on the syntactic relationship
between the element in question and the one to its left. We saw examples of this in
Chapter 10 where we described the contexts in which Low tones spread, and also
how the usually prohibited sequence of High Low High does occur within certain
syntactic constituents. In this section we show some contexts in which syntactic

constituents play a part in tonal association.

11.2.5.1. Low tone

In Chapter 10 we showed that Low tones spread in some contexts but not in others.
In (11.47) we give an example of a noun phrase in which the noun has a Low High
tone pattern, in this case jaja™" ‘coyote’, and the modifying adjective duse™"
‘lazy’ has an underlying Mid High pattern, but in the surface form the Low tone of

Jjaja™ ‘coyote’ spreads to both moras.
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11.47 Low tone spread from a noun to the modifying adjective

i ta'n" jaja" ouse”

s :nM tu?unLM nLH nMH

ii jaja duse
one word coyote lazy

a story about a lazy coyote

Now consider the data in (11.48). In this example, the word following jaja™"
‘coyote’ has the same tone pattern Mid High as we saw in (11.47), but in this case,
JuM ‘mouth’ does not belong to the same syntactic phrase as jaja™. Note that

the surface tone pattern on ju M ‘mouth’ is Low High.

11.48 Floating High tone associated across a phrase boundary

ni"-  setd‘a jaja"  juta
ni"(M)-  se(™)- tutat™ jaja™t" ju?uMH ti(*)
PFV make ready coyote mouth 3AN
The coyote got its mouth ready.

These examples illustrate an important feature of MXY tonal association: phrase
boundaries need to be considered. In the first example, the word immediately
following describes the coyote; in the second, the word immediately following is
the object of the verb, with the coyote as the subject. The interaction of prosodic

phrases and syntactic phrases is discussed in Section 11.3.

11.2.5.2. High Low High

We now look at further evidence that MXY tonal association interacts with
syntactic constituents. In Chapter 7 we saw how the Low tone in a High Low High
sequence was raised to Mid. In Chapter 10 we saw that the prohibited sequence
High Low High is permitted in compounds and also across prefixes and verbs. For
example, in (11.49) we see that the negative prefix a(*")- has a High surface tone,
and there is a Low High surface tone pattern on the verb stem; this part of the data
is enclosed by vertical lines.
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11.49 High Low High sequence

te ni” pée" né a- ni’f" ha kasi no
te™) ni"(*) pee™"  no(™) | at-  ni’i"(*) [ ha(*") kasi™ no(™)
and noteven self 1INCL [ NEG find COMP eat 1INCL

and I haven't found anything for myself to eat

Another context in which the sequence High Low High is permitted is when a
verb is followed by an adverb as shown in (11.50). This part of the data is enclosed

in vertical lines.

11.50 High Low High across a verb and modifying adverb

ka’a»  na’Pi lana ka%an na’pi lana
| —| /] N/
H L HL M H MH L HLT M

IPFV  say sadly child
The child is speaking sadly.

As the verb ka“a” ‘say’ occurs here with the secondary realis stem, then the Low
tone sponsored by the verb occurs as a floating Low tone. This tone associates with
the initial mora of ‘poor’, but it is not raised. On the other hand, the floating Low
sponsored by napi™ ‘poor’ associates with /ana™ child’, and it is raised. We
claim that a verb plus an adverb form a constituent, whereas /ana"" ‘child’ belongs
to a different constituent from naf™ ‘poor’. Note that verb plus adverb form a
syntactic constituent, whereas adverb plus noun subject do not. How this relates to

prosodic structure is discussed in Section 11.3.

11.2.5.3. Floating tones and clause boundaries

We now look at some examples from the text ‘The bully’ to illustrate how in some
instances, tones float across clause boundaries. The two examples in this section
form part of one long sentence in MXY.

In (11.51), it seems that clause boundaries prevent floating tones from

associating to the right.
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11.51 No float across clause boundary

Ko pasi  na"oiko no" 1 jute”
ko(™) pPasi*! na"diko"™ no™(") | ffi™) jute™*
but not become angry 2MS | because tomorrow

but don’t get angry because tomorrow.....

Here we see that the floating Low tone sponsored by no(*) 2Ms, does not float
across a clause boundary, thus #i{™) ‘because’ has a surface Mid tone, which we
assume is an inserted default tone.

On the other hand in (11.52), we see that the floating Low tone of no(*) 2Ms
associates with the complementiser Aa(*"") and the Low tone of the complementiser

associates with the verb kasi™").

11.52 Tones float across clause boundaries

ni® ju'a" [né" ha kasi  ni®  ite
nunLH ju‘?unMH no" (L) ha (LH) kas iMH ni® (L) it eML
face land 2MS  cowmp | eat 1 grass

...to your land in order fo eat grass

The reason why tones cross clause boundaries in some cases but not in others is
still to be determined. Nevertheless the data in (11.51) and (11.52) illustrate the
different options found in MXY. The question therefore remains as how best to

define the domain of tonal processes.

11.3. The syntax-phonology interface in MXY
We now turn to look at what the data from MXY contributes to the discussion of
the syntax-phonology interface. We have already seen, for example in the data in
(11.52), that tones can float across clause boundaries. In this section we first look
at different ways that have been posited for how phonology and syntax interact;
secondly, we look at MXY under these different views; and finally we look at some
principles which govern tonal association across word boundaries and phrase
boundaries.

Theories about the phonology-syntax interface can be divided into two main

groups: one group claims that phonological processes have direct reference to
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syntactic information, such as government; the other group claims that there is a
separate hierarchical representation, called Prosodic Structure. The constituents in
the prosodic structure are formed from syntactic constituents, but phonological

processes refer to prosodic, rather than syntactic constituents.?

11.3.1. The Direct Reference model
First we look at what is proposed by the Direct Reference Theory. One of the

early proponents of these ideas is Kaisse (1985). She claims that for tonal sandhi to
occur between words, these words must be in a c-command relationship. The
notion of c-command is to be found in the work of those who follow a Government
and Binding or a Minimalist approach to syntax, for example, Radford 1997. This
approach is sometimes referred to as X-bar theory. Radford defines c-command as
stated in (11.53).

11.53 C-command (from Radford 1997)
A node X c-commands another node Y if the mother of X dominates Y,

and X and Y are disconnected (X and Y are disconnected if X=Y and
neither dominates the other).

In order to understand this process, in (11.54) we give a tree diagram from Radford
(1997).

11.54
[P
///\
DPi I
- R
The president can \Y% PRNIi

congratulate himself

2 An excellent overview of the theories is to be found in Elordieta (2008).
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First, looking at the data we see that the pronoun ‘himself’ at the right of the
diagram agrees grammatically with the noun ‘the president’ at the left-hand side of
the diagram. The idea of c-command is invoked in this syntactic model to account
for grammatical agreement — and indicated in diagrams by subscript indices.

Radford (1997) explains the notion of c-command in ‘lay-man’s’ terms by
comparing the structural trees to a network of train stations. He explains that X and
Y are in a c-command relationship if you can get from X to Y by catching a
northbound train, getting off at the first station and catching a south-bound train on
a different line. So in the tree diagram in (11.54), the determiner phrase ‘the
president’ c-commands the pronoun ‘himself’, as travelling north from DP, one
reaches IP, and then the node labelled PRN is the last ‘station’ on the southern line.

Since Kaisse’s proposal, there have been modifications to the original idea: for
example, that the words in question must mutually c-command each other; that is,
A c-commands B, and B also c-commands A. However, the basic principle is that
for external sandhi — that is, sandhi between two words — to occur, the two words
have a certain syntactic relationship.

We now turn to examine data from MXY to see if external sandhi occurs when
one word c-commands another. In MXY we show that although different types of
phrases have the same syntactic structure, the tonal phenomena are different. This
is shown in (11.55) and (11.56). In (11.55) we see a phrase which comprises a
noun and an adjective. In this case the noun c-commands the adjective and the

adjective c-commands the noun.
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11.55 Noun plus adjective ‘lazy coyote’

D|P
I\‘IP
N 1
N' P
N duse"
| lazy
Jjaja"
covote

In (11.56) we give a genitival phrase comprising two nouns. Again both words c-

command each other.

11.56 Genitival phrase ‘the animal’s head

D|P
NP
N kiti
' animal
oiki
head

However, the tonal phenomena are different in each of these two kinds of
phrases: Low tones spread in noun plus adjective phrases but not in genitival
phrases. In other words, the same syntactic construction is no guarantee the tonal
phenomena will be the same. When considering longer utterances of more than one
phrase, we see that elements from one phrase c-command another. In (11.57), we

give data which show that tones float across syntactic phrase boundaries: that is,
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between the noun phrase subject jaja™ ‘coyote’ and the object ju7M' (™) ‘its

mouth’.

11.57 Floating High tone associated across a phrase boundary

ni”-  séti‘a jaja"  jufa
ni® (L)_ se (M)_ tutaM jaj qnLH ju?uMH ti (H)
PFV make ready coyote mouth 3AN
The coyote got its mouth ready.

In (11.58), we give the tree diagram for the data in (11.57). Note that this
time, we draw the tree according to the presuppositions of X-Bar theory that the
underlying structure of utterances in VSO languages is SVO, so that the verb n/™
se-tu’a ‘got ready’ starts further down the tree and moves up; this is indicated by
the trace ¢ in the original position and indexed with 7 as the verb in its new position.
Note that jaja™ ‘coyote’ and the pronoun #{(") 3AN are co-indexed with a j
showing that the pronoun refers to jaja™".

11.58 Structure of a VSO sentence

IP
| VP
ni"-se-tu‘a, DP V!
jaja”, A% DP

f /NP\
N DP
ju'u ti,
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In this sentence, the word jaja™ ‘coyote’ does c-command jusM" ‘mouth’. The
surface tonal phenomena, however, are different from that of genitival phrases and
from that of noun plus adjective. It would be possible to argue that the tonal
phenomena are different in this case because the two words ‘coyote’ and ‘mouth’
are not adjacent in the deep structure. But that solution would not solve the
problem that noun plus adjective phrases show different tonal phenomena from
genitival phrases. In other words, words or phrases can both be in what is called a
c-command relationship yet the surface tonal phenomena are different. That is,
being in a c-command relationship does not adequately predict what the surface
tonal association is, as there is more than one possible outcome. Some other
theoretical construct is required to be able to differentiate these different kinds of
phrases.

11.3.2. The Prosodic Structure model

We now turn to look at the Prosodic Hierarchy theory, which claims that
phonological rules do not have direct access to the syntax. Under this proposal,
prosodic constituents are built from syntactic ones, but phonological rules apply to
the prosodic constituents not the syntactic ones. In this model there is a limited set
of constituent levels. In (11.59), we give the set of constituents usually accepted for
English, (from Gussenhoven 2004).

11.59 Prosodic hierarchy

v Utterance

TN

i i Intonational Phrase

/ N

0] (0] ¢ Phonological Phrase
m/([,o\ul) u)/\(ln (L Phonological Word
F F F| ‘F F F Foot
’0 G G © L IO' G © Syllable

According to the Strict Layer Hypothesis, constituents comprise units from the

level immediately below. This means that skipping levels is not permitted; so for
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example, only words can be sub-units of phrases. Another important principle is
that consituents are not permitted to contain constituents from the same level; for
example, a phonological word cannot have another phonological word as one of
its sub-units. However, Ladd (2008) convincingly argues for the need for
recursion: that is, units to contain other units from the same level, for example
permitting phrases to be a sub-unit of another phrase.

Having outlined the basics of Prosodic Structure we now look at some
important features of the theory. Under this model, syntactic constituents are built
into prosodic constituents.  Phonological processes refer to these prosodic
constituents, not syntactic ones. So for example, often there are features which
mark the boundary of a prosodic phrase. Ladd (2008) points out that there must be
phonological and phonetic grounds for the division of utterances into prosodic
constituents. However, as Ladd (2008) points out, there is often mismatch between
prosodic and syntactic constituents, or to put it another way, the pause breaks in
speech do not always correspond to the edge of some syntactic constituent. This is
then good evidence that prosodic constituents and syntactic ones are not
isomorphic.

We now turn to evidence in MXY for prosodic units. First we look at prosodic
words. In Chapter 9 we showed that the initial syllable of disyllabic roots is
stressed. In Chapter 10, we also showed that for compounds which comprise two
roots, it is the initial syllable of the second element which is stressed. That is, in
compounds there is only one foot, with stress on the first syllable of the foot.
Based on this evidence, we can then state that in MXY a prosodic word contains
one foot. But in addition to this foot, it may contain another root and/or prefixes.
These we claim are extra-metrical. However, as shown in 11.60, this implies that a
word can comprise syllables and a foot. In other words, it seems that MXY can
skip levels in the prosodic hierarchy. Given that extra-metricality is attested for
other languages, we claim that the initial root of a compound does not bear stress

and so is not parsed.

11.60 Prosodic structure of a compound word ‘appear in a rush’

/F\
c c 'c o)
ke nen ko jo
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We now look at evidence for prosodic phrases in MXY. There are many
phrases — for example, when a noun occurs as the subject of a sentence — that
contain just one word. We have also seen evidence for two-word phrases based on
tonal phenomena. Preliminary acoustic evidence shows that for genitival phrases,
both words are parsed into feet, but the initial syllable of the initial word shows the
greatest duration and is perceived as stronger. In (11.61) we show the relative
prominence of syllables of a genitival phrase, assuming that it comprises two
nouns, each with two syllables. Note that each noun preserves the word stress, but

that the first noun shows overall prominence.

11.61 Prominence relationships of a genitival phrase

¢

=

These preliminary observations are noteworthy in that they are different from
what we showed for compound words in Chapter 10. In the case of compounds
comprising two roots, it is the initial syllable of the second element that bears the
word stress. The initial element carries no stress. However, in the case of genitival
phrases both words are parsed into feet, each with the initial syllable showing
increased duration.

Whether this structure holds true for other kinds of phrases, such as noun plus
adjective, has yet to be ascertained. One problem for such research is that many
adjectives have one heavy syllable. However whatever the metrical structure of
these other phrases, the fact remains that for the phonology to assign the correct
tone pattern, it needs to know the syntactic relationship between the two elements
as not all phrase types show the same tonal phenomena.

In recorded material, for example the two texts included in Appendix D, it is
difficult to determine intonational phrase boundaries. The issue here is that tones

may spread from one phrase to the next, or floating tones sponsored by one phrase
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may float to the next phrase and even from one clause to the next. In 11.62, we
give an example of a run-on sentence from the text ‘The Bully’. Vertical lines

which extend beyond the rows of glossed text indicate clause breaks.

11.62 Examples of tones crossing constituent boundaries

a) Ne'&" nun  jaté" ni®-  nuki-néé tikd  4sto’o
ne’e™ nuuM?  jute™t ni"(*)- nukuM" neeM? tuku™ asto™oM*
early day tomorrow PFV set off again owner

b) tfikatfi h4 k“a'a"  tukd O juki nifi
fi(")- ka'iM™ | ha(*") k%a’a™  tuku™ de(*) jukuM? nifiM  ti(")
sheep COMP be going again 3MMS pasture with 3AN

¢) | k¥éna  ha Basi  kua  ti 00ko
k¥ena™ ha(*') Basi* kuu™" ti(") doko"™
SO COMP not die 3AN hunger

Early the next morning the owner of the sheep set oft again with the sheep so that
they wouldn't die of hunger.

These data show how neither floating tones nor the spreading of tones are confined
by clause or phrase boundaries. For example in (11.62b), the floating High tone of
yi*")- ka-y™M ‘sheep’ associates with the complementiser which, at least
syntactically speaking, is in a different clause. In (11.62c), the floating High tone
associated with #(") the last element in (11.62b) either spreads to &“ena™ ‘so’, or
the floating High tone sponsored by #{(") associates with it. Again we see that
syntactic clause boundaries are no barrier to floating tones. A similar phenomenon
is seen at the phrase level, for example in (11.62b), the floating High tone
sponsored by jukiM" ‘pasture’ associates with the preposition n7 ‘with’, which is
in a separate syntactic phrase.

Utterances, on the other hand, have a clear end point, usually marked by
lengthening of the final syllable, followed by pause. If the final morpheme has a
High Low or a Mid Low tone pattern associated with it, then there is an audible

down-glide.
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Although there is evidence for prosodic constituent boundaries having a role to
play in a few phrase types, for example noun plus adjective, it seems that the most
important factor which influences the surface tones is the underlying tones of the
words and morphemes in the utterance. More research is needed to be able to
better explain the tonal domains which are relevant to MXY. One issue is that
different types of syntactic phrases have different tonal associations. One clue that
might aid in determining prosodic domains is that it is only in certain contexts that
Low tones that are multiply-linked are raised. However, the practical problem is
how to obtain the recorded data as it seems that these Low tones are only raised if
the second element is in pragmatic focus. By examining both of these models on
the interface between syntax and phonology, we see that neither theory provides a

completely satisfying explanation for the phenomena of MXY.

11.4. SUMMARY OF RESEARCH

In this final section, we highlight some of the findings documented in this thesis,

highlighting the new insights which come from our research.

11.4.1. Proto-Mixtec

In Chapter 5 we argued that Proto-Mixtec had two tone levels which in present day
varieties correspond to Low and Mid. It is very likely that some words in Proto-
Mixtec had a final glottal stop, preserved at least in part in MIY and MEH. We
propose that High tone is an innovation, corresponding on the whole to final glottal
stop, but also in loan words to the stressed syllable of Spanish in loan words,
although in some varieties of Mixtec the High tone is associated with the mora to
the right of the stressed syllable in Spanish.

This analysis differs from Longacre (Longacre 1957) who posited 3 tone levels
for Proto-Mixtec. Diirr (Diirr 1987) posited two tone levels plus the feature
[modify], to account for sandhi forms. We consider that tone sandhi can be
accounted for by positing the presence of floating tones which then associate to the
morpheme to the right.

We claim that these floating tones are a result of tone shift whereby tones,
instead of associating with the first tone bearing unit of a disyllabic word, associate
with the second. Thus for words which sponsor two tones, the second tone often

becomes a floating tone, unless a tonal contour on a single mora is permitted.
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Another contribution to the study of Mixtec varieties is that by positing tone
shift and through a careful comparison of data from 12 varieties, we showed that
mono-morphemic words in Mixtec varieties belong to one of six categories whose
membership is remarkably stable across different Mixtec varieties. Although the
surface tones in each category may vary in the present day varieties, we claim that
on the whole, this is a result of tone shift. This analysis of Mixtec tonal
phenomena can then be used as a basis for further research because the word list
used gives clues as to which words may have floating tones. Also as floating tones
may only appear in certain syntactic environments, for example as documented by
Mak (1953) and Mak (1958), then the tonal phenomena have to be checked in a

number of different syntactic environments.

11.4.2. Mixtec syllable structure

Unlike Pike who documented CV: words as comprising two syllables, we consider
that these words are best considered mono-syllabic but bimoraic. We show that
Pike’s argument, based on the absence of contour tones on short vowels, although
true for MIG, does not hold for other varieties, including MXY. We consider that
words must have at least two moras, either formed by one heavy syllable or two
light ones.

One outcome of this analysis of CV: words as mono-syllabic but bimoraic is
the proposal that it is the mora, rather than the syllable, that is the tone bearing unit
in MXY, and possibly in other varieties. We noted that in MXY, there is no
correlation between the number of moras sponsored by a word or morpheme and
the number of tones it sponsors; for example the complementiser Aa(*"') sponsors
two tones, whereas the disyllabic word kunu™ ‘run’ sponsors only one. There are

even some secondary stems which are toneless, as described in Chapter 8.

11.4.3. MXY tone inventory

Although in many languages it is possible to ‘zero-out’ a tone level, we give
evidence in Chapter 5 that in MXY there are underlying High, Mid and Low tones.
We show that underlying Mid participates in phonological processes that the
default tone does not, even though acoustically underlying Mid and default are
indistinguishable. This analysis differs from the analysis for MIL by Daly and
Hyman (Daly and Hyman 2007) in which they show that there are only High and
Low tones in the underlying form. Their analysis is based in part on the fact that

Mid tones are transparent; that is, for the purpose of phonological processes, tones
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are considered to be adjacent, even though they are separated on the surface by a
Mid tone.

We also showed that the allotone of Low in High Low High sequences and in
High Low Mid sequences is phonetically indistinguishable from an underlying Mid
tone. So surface Mid tones may be the manifestation of three options: one,
underlying Mid; two, inserted default; or three, the allotone of Low. This implies
that in order to determine which of these three options applies to any surface Mid
tone, careful research is needed to determine what are the underlying tones of the

words and morphemes in the utterance.

11.4.4. Tone and prosodic prominence

The research presented in Chapter 9 confirms the work of other researchers such as
Alexander (1980) that the initial syllable of disyllabic words carries stress. In
Chapter 9 we presented acoustic analysis to show that these initial syllables show
increased duration. In that chapter, we also showed that under certain focus
conditions the initial syllable may lose the increased duration. We also presented
data in Chapter 10 which showed that prefixes are not stressed in MXY.

The data presented in this thesis on the tonal phenomena of MXY show that
High tones often associate with the second mora of a word; that is, they skip the
stressed syllable. In fact data presented in this thesis show that for MXY there is no
correlation between High tone and the stressed syllable, even though such a
correlation was posited for MIY by de Lacy (de Lacy 1999) using data from
Pankratz and EV Pike (1967). The relationship between stressed syllables and
High tone is attested for other languages, see Yip (2002). The hypothesis that
prominent syllables prefer High tones and non-prominent prefer Low has been
shown to not apply to MXY.

We have also shown data in which High tones are deleted, but Mid or Low
tones retained. Pulleyblank (2004) points out that in some languages it is worse to
delete a High tone than it is a Low or a Mid tone, and that the tone that can be
most easily deleted is often the one that is most often inserted. Here again the data
from MXY run contrary to these assertions. First the only tone that can be inserted
is a default tone, which phonetically sounds like Mid. All occurrences of High,
Low and Mid in the surface forms correspond to an underlying High, Low or Mid,
unless we are talking about a Low tone that is raised to Mid as it occurs in either
the sequence High Low High or High Low Mid. Secondly, as was documented in
Chapter 8, verbs which sponsor a Low High tone melody lose the High tone in
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their secondary stems, and retain the Low. On the other hand, verbs which sponsor
a Low Mid tone melody retain both the Low and the Mid tone throughout, although
the Low tone is often raised to Mid if it occurs as part of a High Low Mid
sequence. In other words, the idea of a tonal prominence scale such as that
proposed by de Lacy (de Lacy 2002b) and shown in (11.63), and the constraints
shown in (11.64) that heads prefer High tones and Low refers non-heads do not
hold for MXY.

11.63 Tonal prominence scale

H>M>1L

11.64 Preference of association of Heads and Non-Heads

*Hp/L > > *HD/M > >* HD/H
*NONHD/H > >*NoONHD/M > > *NONHD/L

We therefore claim that in MXY that the placement of stress does not depend on
the tonal properties of the mora. Or to put it in other words, we have found no

correlation between tonal association and stress.

11.4.5. Words in MXY

The analysis presented in this thesis increases the possible word templates for
MXY. Unlike Bradley and Hollenbach (1998), we show that there are multi-
morphemic words in MXY, presenting durational evidence in Chapter 10 to show
that there are compounds. We show that there is a minimal word constraint in that
a word must be at least bimoraic: that is, either two light syllables or one heavy
syllable, to account for CV: words with identical vowels. We show how compound
verbs are distinguished from phrases in that in compounds, it is the initial syllable

of the second root which shows word stress as shown in (11.65).
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11.65 Structure of a compound verb

/F\
c o (‘o o)
ke nen ko jo

There are three features which enable us to differentiate between verbal
compounds and phrases in MXY: one, whether the adverb fuku™ ‘again’ can be
inserted between the elements; two, tonal phenomena, for example the spread of
Low tone, or the occurrence of the adverbial form of a noun which is only
distinguishable from the noun by tone; and three, the syllable which is stressed.

Although we did not present any acoustic evidence to substantiate the claim,
we showed that in nouns which comprise a prefix and a root, it is the initial
syllable of the root which has word stress.

The tonal and prosodic phenomena associated with compounding in MXY
merits more research especially as some compounds in MXY are phrases in other

varieties of Mixtec.

11.4.6. Verbal morphology

The tonal phenomena of MXY show an extremely complex system. To explain the
apparent idiosyncratic behaviour of the association of floating High tones
sponsored by different verbal prefixes, in Chapter 8§ we propose that some verbs
have secondary stems which co-occur with the subjunctive, the imperfective, the
negative and the derivational prefix da(")- caus. We also showed that prefixes do
not receive stress, but that increased duration is only manifest on the verb root.
Data also shows that as the number of prefixes increases, the duration of both the

syllables of the verb root and the prefixes decreases.

11.4.7. Stress and focus

In Chapter 10, we saw data to show that words may be de-accented when the
pragmatic focus of the utterance is on some other word. We also showed in
Chapters 9 and 10 that the adverb fuku(™) ‘again’ does not always receive word

stress. More research is needed to determine the contexts in which fuku(™) ‘again’
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receives word stress and when it does not. One possible hypothesis is that fuku(™)

‘again’ only receives word stress when it is in focus.

11.4.8. Prosodic phrase structure

The evidence presented in this thesis for phrase structure comes mainly from the
observation that certain tone patterns only occur in certain syntactic contexts, akin
to the ‘special sequences’ documented in Mak (1953 and 1958). As shown in
Chapter 10, the Low tone of a word which sponsors a High Low melody spreads to
both moras of a word with a Mid or a Mid High melody, if the data in question
form certain kinds of phrases, for example a noun plus a modifying adjective, but
this tone spread does not happen in genitival phrases nor where there is a syntactic
phrase boundary. As was shown in Section 11.3 above, although Kaisse (Kaisse
1985) and others have documented certain sandhi features which occur between
words when they are in a c-command relationship, this does not apply to MXY.
Instead we propose that prosodic phrase structure must know the syntactic
relationship between the two elements in order to correctly link underlying tones to
the surface forms.

Preliminary evidence for genitival phrases shows how each word in the phrase
is parsed, but that the duration of the first syllable of the first word is the longest.
That is, for genitival phrases it is the first root which is prominent. The opposite
prominence is seen in compounds where it is the second element which receives
the word stress.

The occurrence of the prohibited sequence High Low High across morpheme
or word boundaries is indicative of the two elements being in the same prosodic
constituent, as this sequence does not occur across constituent boundaries. This is
an area which needs more research. For example, preliminary studies indicate that
High Low High is permitted in Noun plus Adjective phrases when the adjective has
a restrictive meaning. However, when the adjective has a non-restrictive meaning
High Low High does not occur. Acoustic data is needed to determine whether in

these cases the Low is raised to Mid, or whether the High tone is lowered.

11.4.9. Underlying tones

In Section 11.2, we documented the various phonological processes that govern the
association of underlying tones. As we have indicated in various places in this
thesis, the underlying tones have a key role to play. For example, floating High

tones do prefer to align at the right edge, but if a Low tone is already associated
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there, then the High will align with the initial syllable. We have also seen that the
spread of Low tone occurs in certain kinds of phrases. However, this process only
takes place when the first element of the phrase has a Low High tone melody and
the second a Mid or a Mid High tone pattern.

11.5. FINAL REMARKS

This thesis has documented the interaction of underlying tones, prominence and
prosodic structure in MXY. It has shown that in MXY there are a number of
factors which have a role to play in how the underlying tones are associated and
result in the surface form. There are still issues to solve, such as determining the
acoustic properties of different phrase types, as well as possible surface tonal
differences. Nevertheless, the data and the analysis presented here show the

complexity of MXY tonology in the light of acoustic analysis.
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Appendix A

List of abbreviations based on the abbreviations given in the Leipzig Standard

Glossing rules. An asterisk beside an item indicates that this abbreviation comes

from Shopen (2007). When neither the Leipzig list, nor Shopen had an abbrevation

for a category in MXY, we determined our own, selecting a form that was not used

by either list for something else. These categories have two asterisks.

1 first person

2 second person

3 third person

A subject of a transitive verb *
ADJ adjective

ADV adverbial

AN animal**

AUX auxiliary

CAUS | causative

CLF classifier

COL collective **
COMP | complementiser
CON contrastive **
COND | conditional
CONJ | conjunction®
CTR counterfactual**
DEI deity **

DEM demonstrative
DIR directional *
EMPH | emphatic

ENCL | enclitic

F feminine

FS feminine speech, this form is only used by female speakers **
G general **
HABIT | habitual *

HON honorific *

IMP imperative
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INCL inclusive

INTENS | intensifier *

IPFV imperfective

IRR irrealis

LIM limiter, ‘only”’ ‘just’
LOC locative

LQ liquid **

M masculine

MS masculine speech, this form is only used by male speakers **
NEG negative

NMLZ | nominalizer

OBJ object

P object of transitive verb
PFV perfective

PL plural

PRCL | proclitic

PRED | predicative

PREP preposition *

PRF perfect

PROG | progressive

PROH | prohibitive

PROX | proximal

Q question particle/marker
RECP | reciprocal

REL relative

REPET | repetitive *

S subject of an intransitive verb
SBIV subjunctive
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Appendix B:1

Ethnologue codes for Mixtec varieties sorted by language name

Mixtec, | Alacatlatzala [mim] Mixtec, | Pinotepa Nacional [mio]
Mixtec, | Alcozauca [xta] Mixtec, | San Juan Colorado [mjc]
Mixtec, | Amoltepec [mbz] Mixtec, | San Juan Teita [xtj]
Mixtec, | Apasco-Apoala [mip] Mixtec, | San Miguel el Grande [mig]
Mixtec, | Atatldhuca [mib] Mixtec, | San Miguel Piedras [xtp]
Mixtec, | Ayutla [miy] Mixtec, | Santa Lucia Monteverde | [mdv]
Mixtec, | Cacaloxtepec [miu] Mixtec, | Santa Maria Zacatepec [mza]
Mixtec, | Chayuco [mih] Mixtec, | Silacayoapan [mks]
Mixtec, | Chazumba [xtb] Mixtec, | Sindihui [xts]
Mixtec, | Chigmecatitlan [mii] Mixtec, | Sinicahua [xti]
Mixtec, | Coatzospan [miz] Mixtec, | Southeastern Nochixtlan | [mxy]
Mixtec, | Cuyamecalco [xtu] Mixtec, | Southern Puebla [mit]
Mixtec, | Diuxi-Tilantongo [xtd] Mixtec, | Southwestern Tlaxiaco [meh]
Mixtec, | Huitepec [mxs] Mixtec, | Soyaltepec [vmq]
Mixtec, | Itundujia [mce] Mixtec, | Tacahua [xtt]
Mixtec, | Ixtayutla [vmj] Mixtec, | Tamazola [vmx]
Mixtec, | Jamiltepec [mxt] Mixtec, | Tezoatlan [mxb]
Mixtec, | Juxtlahuaca [vmc] Mixtec, | Tidaa [mtx]
Mixtec, | Magdalena Pefasco | [xtm] Mixtec, | Tijaltepec [xtl]
Mixtec, | Metlatonoc [mxv] Mixtec, | Tlazoyaltepec [mgh]
Mixtec, | Mitlatongo [vmm)] Mixtec, | Tututepec [mtu]
Mixtec, | Mixtepec [mix] Mixtec, | Western Juxtlahuaca [jmx]
Mixtec, | Northern Tlaxiaco [xtn] Mixtec, | Yoloxdchitl [xty]
Mixtec, | Northwest Oaxaca [mxa] Mixtec, | Yosondua [mpm]
Mixtec, | Ocotepec [mie] Mixtec, | Yucuane [mvg]
Mixtec, | Penoles [mil] Mixtec, | Yutanduchi [mab]
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Ethnologue codes for Mixtec varieties sorted by code letters

Appendix B:2

Mixtec, | Western Juxtlahuaca [jmx] Mixtec, | Yucuafie [mvg]
Mixtec, | Yutanduchi [mab] Mixtec, | Northwest Oaxaca [mxa]
Mixtec, | Amoltepec [mbz] Mixtec, | Tezoatlan [mxb]
Mixtec, | [tundujia [mce] Mixtec, | Huitepec [mxs]
Mixtec, | Santa Lucia [mdv] Mixtec, | Jamiltepec [mxt]
Monteverde
Mixtec, | Southwestern Tlaxiaco | [meh] Mixtec, | Metlatonoc [mxv]
Mixtec, | Atatlahuca [mib] Mixtec, | Southeastern [mxy]
Nochixtlan
Mixtec, | Ocotepec [mie] Mixtec, | Santa Maria [mza]
Zacatepec

Mixtec, | San Miguel el Grande [mig] Mixtec, | Juxtlahuaca [vinc]
Mixtec, | Chayuco [mih] Mixtec, | Ixtayutla [vmj]
Mixtec, | Chigmecatitlan [mii] Mixtec, | Mitlatongo [vmm]
Mixtec, | Pefoles [mil] Mixtec, | Soyaltepec [vmq]
Mixtec, | Alacatlatzala [mim] Mixtec, | Tamazola [vmx]
Mixtec, | Pinotepa Nacional [mio] Mixtec, | Alcozauca [xta]
Mixtec, | Apasco-Apoala [mip] Mixtec, | Chazumba [xtb]
Mixtec, | Southern Puebla [mit] Mixtec, | Diuxi-Tilantongo [xtd]
Mixtec, | Cacaloxtepec [miu] Mixtec, | Sinicahua [xti]
Mixtec, | Mixtepec [mix] Mixtec, | San Juan Teita [xtj]
Mixtec, | Ayutla [miy] Mixtec, | Tijaltepec [xtl]
Mixtec, | Coatzospan [miz] Mixtec, | Magdalena Pefasco [xtm]
Mixtec, | San Juan Colorado [mjc] Mixtec, | Northern Tlaxiaco [xtn]
Mixtec, | Silacayoapan [mks] Mixtec, | San Miguel Piedras [xtp]
Mixtec, | Yosondua [mpm] Mixtec, | Sindihui [xts]
Mixtec, | Tlazoyaltepec [mgh] Mixtec, | Tacahua [xtt]
Mixtec, | Tututepec [mtu] Mixtec, | Cuyamecalco [xtu]
Mixtec, | Tidaa [mtx] Mixtec, | Yoloxéchitl [xty]
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B: 3 Map of the Mixtec Region of Southern Mexico
(drawn by S Graham)
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Appendix C

C.1 Elicitation list for Chapter 6 and for Chapter 9 Experiment 1

INP- 56" o4 fiki Kajifni®
ni"(*)- see™ da™  ffikiM" kaji*ni"™

PFV  buy 1HON cactus fruit day before yesterday

I bought cactus fruit the day before yesterday.

2 Ni"-  se€” no tfiki kajitni®
ni"(")- see™ no(") tfiki™" kaji'ni"

PFV  buy 1INCL cactus fruit day before yesterday

We bought cactus fruit the day before yesterday.

INP- seE si ki kajifni®
ni"(*)- see™ si(*) tfiki™ kaji‘ni"™™

PFV  buy 3G cactus fruit day before yesterday

They bought cactus fruit the day before yesterday

ANT-  seE" 04 Oiffi k&jitni®
ni"(*)- see™ o@a™  oitfi*" kaji‘ni"™™

PFV  buy IHON organ cactus day before yesterday

I bought organ cactus the day before yesterday.

SNi"- se€” no oitf1 kajitni®
ni"(")- see™ no(*) oitfi*" kaji'ni™

PFV  buy 1INCL organ cactus day before yesterday

We bought organ cactus the day before yesterday.

6 Ni"- see” s1 Oitfi kajitni®
ni"(*)- see™ si(*) ditfi*" kajitni"™

PFV  buy 3G organ cactus day before yesterday

They bought organ cactus the day before yesterday.
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INP- 28" 04 oita kajin®
ni"(")- see™ da'"t  odita" kajini”

PFV  buy 1HON tortilla day before yesterday

I bought tortillas the day before yesterday.
8 Ni"-  se€” no ofta  kajitni®
ni"(*)- see™ no(") oita™ kaji'ni™
PFV  buy 1INCL tortilla day before yesterday

We bought tortillas the day before yesterday.
O Ni"- see” si Ofta kajitni"
ni"(*)- see™ si(*) oita"™  kaji'ni™
PFV  buy 3G tortilla day before yesterday

They bought tortillas the day before yesterday.
10 Ni"-  see" 0a kioi kajini"
ni"(*)- see™ da™  kiditM kajini"

PFV  buy IHON cooking pot day before yesterday

I bought a cooking pot the day before yesterday.
I1 Ni"-  se€” no kio1 kajini"
ni"(*)- see™ no(") kidi*™ kajini"
PFV  buy 1INCL cooking pot day before yesterday
We bought a cooking pot the day before yesterday.
12 Ni"-  see" st kidi kajini"
ni"(")- see™ si(") kidi*™ kajini"
PFV  buy 3G cooking pot day before yesterday

They bought a cooking pot the day before yesterday.
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13 Ni"-  see" 04 kiti kajitni®
ni"(")- see™ da'™t  kitiM  kaji'ni"™™

PFV  buy 1HON animal day before yesterday

| bought animals the day before yesterday.
14 Ni"-  se€” no kiti kajitni®
ni"(*)- see™ no(") kitiM kaji"ni™™

PFV  buy 1INCL animal day before yesterday

We bought animals the day before yesterday.
I5 Ni*-  see" s1 kitl kajitni"
ni"(*)- see™ si(*) kitiM™  kajitni"™™
PFV  buy 3G animal day before yesterday

They bought animals the day before yesterday.
16 Ni"- see" 04 katfi kajini"
ni"(*)- see™ oa™ kitfi kajini

PFV  buy IHON pig day before yesterday

I bought a pig the day before yesterday.
17 Ni"-  se€” nod katfi kajini”
ni"(")- see™ no(*') katfi kajini®
PFV  buy 1INCL pig day before yesterday

We bought a pig the day before yesterday.
18 Ni"-  see€” si katfi kajini"
ni"(")- see™ si(") kuatfi kajini®

PFV  buy 3G pig day before yesterday

They bought a pig the day before yesterday.
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19 Ni*-  see" 04 kika kajini"
ni"(")- see™ da"™  kuka" kajini”

PFV  buy 1HON comb day before yesterday

I bought a comb the day before yesterday.
20 Ni"-  se€” no kuka kajini"
ni"(*)- see™ no(") kuka" kajini"

PFV  buy 1INCL comb day before yesterday

We bought a comb the day before yesterday.
21 Ni"-  see"  si kika kajini®
ni"(*)- see™ si(*) kuka“ kajini®

PFV  buy 3G comb day before yesterday

They bought a comb the day before yesterday.
22 Ni"-  see" 04 kiaku kajini"
ni"(*)- see™ oa™  kikd kajini"
PFV  buy IHON turkey chicks day before yesterday

I bought turkey chicks the day before yesterday.
23 Ni"-  se€” no kuaku kajini"
ni"()- see™ no(") kuku kajini"
PFV  buy 1INCL turkey chicks day before yesterday
We bought turkey chicks the day before yesterday.
24 Ni"-  see” si kaku kajini"
ni"(")- see™ si(") kdku kajini"
PFV  buy 3G turkey chicks day before yesterday

They bought turkey chicks the day before yesterday.
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25 Ni"- see" 04  kuni" kajini"
ni"(")- see™ da'"t  kini” kajini"
PFV  buy 1HON turkey hen day before yesterday

| bought a turkey hen the day before yesterday.
26 Ni"-  se€” no ktni" kajini"
ni"(*)- see™ no(") kuni" kajini"
PFV  buy 1INCL turkey hen day before yesterday

We bought a turkey hen the day before yesterday.
27 Ni"-  see"” si kani® kajini"
ni"(*)- see™ si(*') kuni® kajini"
PFV  buy 3G turkey hen day before yesterday

They bought a turkey hen the day before yesterday.
28 Ni"-  see” 04 taka kajini"
ni"(*)- see™ oda"™  taka™ kajini"

PFV  buy IHON wooden stake day before yesterday

I bought wooden stakes the day before yesterday.
29 Ni"-  se€” no tdka kajini"
ni"(*)- see™ no(") taka™ kajini"

PFV  buy 1INCL wooden stake day before yesterday

We bought wooden stakes the day before yesterday.
30 Ni"-  see" si tdka kajini"
ni"(")- see™ si(") taka™™ kajini"

PFV  buy 3G wooden stake day before yesterday

They bought wooden stakes the day before yesterday.
31 Ni"-  see" 0a titf1 kajitni"
ni"()- see™ oa™ titfiM"  kaji"ni"™™

PFV  buy IHON avocado day before yesterday
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| bought avocados the day before yesterday.
32 Ni"-  se€” no titfi kajitni"
ni"(*)- see™ no(™) titfi™  kaji'ni™

PFV  buy lINCL avocado day before yesterday

We bought avocados the day before yesterday.
33 Ni"-  seg" si tiffi kajitni"
ni"(*)- see™ si(*) titfiM"  kaji"ni™
PFV  buy 3G avocado day before yesterday

They bought avocados the day before yesterday.

34NP- oiko 04 ki Kajitni®
ni"(*)- diko™! da"t  tfikiM"! kaji‘ni"™™

PFV  sell IHON cactus fruit day before yesterday

I sold cactus fruit the day before yesterday.

35NP- Oike no ik kajifni®
ni"(")- diko™ no(") tfiki™" kaji“ni"™

PFV  sell 1INCL cactus fruit day before yesterday

We sold cactus fruit the day before yesterday.

36 NI"- Siko  si ik kajifni®
ni"(*)- diko™! si(™) tfikiM" kaji*ni™

PFV  sell 3G cactus fruit day before yesterday

They sold cactus fruit the day before yesterday.

37NP- Siko 04 Oiffi kajifni"
ni"(*)- diko™! da"t  itfit! kaji‘ni"™™

PFV  sell IHON organ cactus day before yesterday

I sold organ cactus the day before yesterday.
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38 Ni"- 0ikd nd oftf1 k&jitni"
ni"(")- diko™ no(") oitfi*" kaji*ni™
PFV  sell 1INCL organ cactus day before yesterday

We sold organ cactus the day before yesterday.

39NP- Oiko  si i kajifni®
ni"(*)- diko™ si(") aitfi"" kaji'ni™

PFV  sell 3G organ cactus day before yesterday

They sold organ cactus the day before yesterday.
40 N1"-  01kd 04 oita kajitni"
ni"(*)- diko™! 8a""  Gita"" kajitni"™
PFV  sell IHON tortilla day before yesterday

| sold tortillas the day before yesterday.
41 Ni*- 0ikd nod ofta  k&jitni”
ni"(*)- diko™" no(*") odita™ kaji'ni™
PFV  sell lINCL tortilla day before yesterday

We sold tortillas the day before yesterday.
42 Ni*- o0iko  si  oita  k&jitni"
ni"(")- diko™! si(") dita" kajitni™
PFV  sell 3G tortilla day before yesterday

They sold tortillas the day before yesterday.

43 Ni"-  01kd 04 kioi kajitni®
ni"(")- diko™! da™  kidi*M
PFV  sell IHON cooking pot

| sold cooking pots the day before yesterday.
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44 Ni"- 01kd no kio1 kajini"
ni"(*)- diko™ no(*') kidi"M kajini"

PFV  sell 1INCL cooking pot day before yesterday

We sold cooking pots the day before yesterday.
45 N1*-  oiko  si kidi kajini®
ni"(")- diko™ si(") kidi"M kajini"
PFV  sell 3G cooking pot day before yesterday

They sold cooking pots the day before yesterday.
46 N1"- 01kd 04 kiti kajitni"
ni"(*)- diko™! 8a"t  kitiM™  kaji'ni™
PFV  sell IHON animal day before yesterday

I sold animals the day before yesterday.
47 Ni"-  0ikd nd kiti kajitni"
ni"(*)- diko™ no(*) kitiM kajitni"™™
PFV  sell lINCL animal day before yesterday

We sold animals the day before yesterday.
48 N1*-  oiko  si  kiti k4jitni"
ni"(")- diko™ si(") kitiM  kaji'ni™™
PFV  sell 3G animal day before yesterday

They sold animals the day before yesterday.
49 Ni"- 0iko 04 kuatfi kajini®
ni"(")- diko™! da™  kitfi kajini®

PFV  sell IHON pig day before yesterday

I sold a pig the day before yesterday.
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S0 Ni"- 0ikd nd katfi kajini®
ni"(")- diko™ no(") kutfi kajini”
PFV  sell IINCL pig day before yesterday

We sold a pig the day before yesterday.
51 Ni"- oiko s katfi kajini"
ni"(")- diko™ si(") kitfi kajini”
PFV  sell 3G pig day before yesterday

They sold a pig the day before yesterday.
52 Ni"- 0iko 04 kuka kajini"
ni"(*)- diko™! 8a"" kuka" kajini"

PFV  sell IHON comb day before yesterday

I sold combs the day before yesterday.
53 Ni"- 0ikd nod kika kajini"
ni"(*)- diko™ no(*') kuka" kajini"

PFV  sell IINCL comb day before yesterday

We sold combs the day before yesterday.
54 Ni"- 0oiko s kuka kajini®
ni"(")- diko™ si(") kuka" kajini”
PFV  sell 3G comb day before yesterday

They sold combs the day before yesterday.
55 Ni"-  0oiko 04 kaku kajini®
ni"(")- diko™! da"™t  kiku kajini"
PFV  sell 1HON turkey chicks day before yesterday

I sold turkey chicks the day before yesterday.
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56 Ni"- 0ikd nd kaku kajini"
ni"(*)- diko™ no(*') kiku kajini"
PFV  sell 1INCL turkey chicks day before yesterday

We sold turkey chicks the day before yesterday.
STNi"- oiko s kuiku kajini®
ni"(")- diko™ si(") kiku kajini"
PFV  sell 3G turkey chicks day before yesterday

They sold turkey chicks the day before yesterday.
58 Ni"- 0oikdo 04 ktini" kajini"
ni"(*)- diko™! da"t  kani" kajini"
PFV  sell IHON turkey hen day before yesterday

I sold a turkey hen the day before yesterday.
59 Ni"- 0ikd nd kani® kajini"
ni"(*)- diko™ no(*') kini" kajini"
PFV  sell lINcL turkey hen day before yesterday

We sold a turkey hen the day before yesterday.
60 Ni"- 0oiko si  kuni® kajini®
ni"(")- diko™ si(*) kini kajini"
PFV  sell 3G turkey hen day before yesterday

They sold a turkey hen the day before yesterday.
61 Ni"- 01kdo 04 taka kajini"
ni"(")- diko™! da"™ taka'™™ kajini"

PFV  sell IHON wooden stake day before yesterday

| sold wooden stakes the day before yesterday.
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62Ni"-  0iko no  tika kajini®
ni"(*)- diko™" no(*') taka'™ kajini"

PFV  sell IINCL wooden stake day before yesterday

We sold wooden stakes the day before yesterday.
63 Ni"- 01ko si  tdka kajini"
ni"(")- diko™ si(*") taka"M kajini"
PFV  sell 3G wooden stake day before yesterday

They sold wooden stakes the day before yesterday.
64 Ni"- 0ikdo 04 titf1 kajitni"
ni"(*)- diko™! 8a't  titfi™  kajitni™
PFV  sell IHON avocado day before yesterday

I sold avocados the day before yesterday.
65 Ni"- 0ikd0 nod titf1 kajitni"
ni"(*)- diko™ no(*') titfi""  kaji‘ni"™™
PFV  sell lINCL avocado day before yesterday

We sold avocados the day before yesterday.
66 Ni"- 0oiko si  titfi k4jitni"
ni"(")- diko™! si(") titfiM"  kaji'ni™™
PFV  sell 3G avocado day before yesterday

They sold avocados the day before yesterday.
67 Ni"-  sesi  si  titfi kajitni®
ni"(")- sesi™ si(") tiffiM™  kajitni™
PFV  eat 3G avocado day before yesterday

They ate avocados the day before yesterday.
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68 Ni"-  sesi 04 titf1 kajitni®
ni"(")- sesi™ 9a"™t titfi™'  kaji'ni™™

PFV  eat IHON avocado day before yesterday

| ate avocados the day before yesterday.
69 Ni"- s¢si  nod titfi kajini"
ni"(")- sesi" no(*) titfiM  kajini”

PFV  eat lINCL avocado day before yesterday

We ate avocados the day before yesterday.
70 Ni"-  sesi 04 oita kajitni"
ni"(")- sesiM™ @da'"™  dita'" kaji'ni™

PFV  eat IHON tortilla day before yesterday

| ate tortillas the day before yesterday.
71 Ni"-  sesi  ti  oitd}  kajitni"
ni"(*)- sesiM ti(") dita"" kaji"ni™™
PFV  eat 3AN tortilla day before yesterday

It ate tortillas the day before yesterday.
72 Ni"-  sesi  si  Oitd!  kajifni"
ni"(*)- sesi™ si(*) dita" kaji"ni™™
PFV  eat 3G tortilla day before yesterday

They ate tortillas the day before yesterday.
73 Ni"- sesi no oitat  kajitni®
ni"(")- sesi" no(*') oita"" kaji'ni"™™

PFV  eat lINCL tortilla day before yesterday

We ate tortillas the day before yesterday.
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C. 2 Elicitation list for Chapter 7

Elicitation list for measuring the FO of ‘Low’ tones in different contexts.

1 kini® -ti kit
kini"™™* ti(") kitiM"

see 3AN animal

It will see the animals.

2 kini"  -ti  tila
kini™™" ti(") ti"la™
see 3AN bread

It will see the bread.
3kini®  ti tika
kini™™" ti(") tika"™
see 3AN grasshopper

It will see the grasshoppers.

4 kini" -1 tita
kini"™™* ti(") tita™™
see 3AN opossum

It will see the opossum.

Skifi -1 tikd
kipgi*™ ti(") tiku*M
enter 3AN crevice

It will enter the crevice.

6 kip1 -t tika
(H)-  kipgi™ ti(*") tiku™™
IPFV  enter 3AN crevice

It is entering the crevice.
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7teka -t kitd
teku™ ti(") kiti™!

hear 3AN animal

It will hear the animals.
8 teka -t1 tika
(H)-  teku™" ti(*) tika"™

IPFV  hear 3AN grasshopper

It is hearing the grasshoppers.
9 teku -t kiti
(H)-  teku™* ti(*") kitiM"

IPFV  hear 3AN animal

It is hearing the animals.
10 tekua -t tita
(H)-  teku™* ti(*") tita™
IPFV  hear 3AN opossum
It is hearing the opossum.
11 sesi -ti  tila
(H)-  sesi(*") ti(") ti"la™
IPFV  eat 3AN bread

It is eating bread.

12 sési -t kitd
(H)-  sesi(*) ti(*") kiti™!

IPFV  eat 3AN animal

It is eating animals.
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13 sini® -t kiti
(H)-  sini®™" ti(") kiti™"

I[PFV  see 3AN animal

It sees the animals.
14 sini® -t1 tika
(H)-  sini™" ti(") tika™™

IPFV  see 3AN grasshopper

It sees the grasshoppers.

15 sini" -1 tila
(H)-  sini™* ti(*") ti"la™
IPFV  see 3AN bread

It sees the bread.

16 sini" -1 tita
(H)-  sini™" ti(*") tita™

IPFV  see 3AN opossum

It sees the opossum.
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C.3 Elicitation list for the focus experiment in Chapter 9

In this list, we have included one complete set of questions and answers for the
different focus conditions. To avoid needless repetition for the remainder, we only

include the answers; that is, the data that are measured.

1.1 Naikud ha ni"~- 0iko ni"  kajini"
nai™-  kuu™ ha(*") ni"(*)- diko™" ni"™™*  kajini

what be comp PFV  sell 2HON day before yesterday

What did you sell the day before yesterday?

1.2 ni"- 0iko 04 kaka kajini"
ni"(*)- diko™! @da"™ kaka™" kajini"

PFV  sell IHON quick lime day before yesterday

I sold quick lime the day before yesterday.
2.1 Naikuua ha ni"- 0iko n6"  kajini®
nai™™-  kuu™ ha(*") ni"(*)- diko™" no"(*) kajini

what be comp PFV  sell 2Ms  day before yesterday

What did you sell the day before yesterday?
22ni"- 0ikd0 04 kaka kajini®
ni"(")- diko™! da™  kaka™* kajini"
PFV  sell IHON quick lime day before yesterday
I sold quick lime the day before yesterday.
3.1 Naikua ha ni"- 0iko ni®  kajini"
nai"™™™-  kuu™ ha(*") ni"(")- diko™" ni"™ kajini®
what be comp PFV  sell 2HON day before yesterday

What did you sell the day before yesterday?
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32ni"- 0iko ni"® kaka kajini®
ni"(Y)- diko™ ni"(*) kaka™" kajini®
PFV  sell 1 quick lime day before yesterday
I sold quick lime the day before yesterday.
4.1 Naikua ha ni"~- 0iko né"  kajini”
nai™™-  kuu™ ha(*"') ni"(*)- diko™" no"(*) kajini
what be comp PFV  sell 2Ms  day before yesterday

What did you sell the day before yesterday?

42ni"- 0ikdo ni" kaka kajini"
ni"(*)- diko™" ni*(*) kaka™"“ kajini"
PFV  sell 1 quick lime day before yesterday

I sold quick lime the day before yesterday.
5ni"- dikd 44 kiti kajini"
ni"(*)- diko™! a"t  kitiM™  kajini®
PFV  sell IHON animal day before yesterday

I sold animals the day before yesterday.
6 ni"~- 0iko ni" kit kajini"
ni"(")- diko™ ni"(Y) kiti™  kajini”
PFV  sell 1 animal day before yesterday

I sold animals the day before yesterday.
7ni"- 0ikd 04 kaku kajini®
ni"(")- diko™! da"™  kiku kajini"
PFV  sell 1HON turkey chicks day before yesterday

I sold turkey chicks the day before yesterday.
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8ni"- dikd ni®  kdku kajini"
ni"(")- diko™ ni”(*) kuku kajini"
PFV  sell 1 turkey chicks day before yesterday

I sold turkey chicks the day before yesterday.

9.1 Naikuu ha ni"- see" ni"  kajini"
nai™-  kuu™ ha(™') ni"(")- see™ ni"(") kajini”
what be comp PFV  buy 1 day before yesterday

What did you buy the day before yesterday?
9.2 ni"- se&" 04 kaka kajint"
ni"(*)- see™ oa™ kaka" kajini"
PFV  buy IHON quick lime day before yesterday
| bought quick lime the day before yesterday.
10.1 Naikua ha ni"- se&" ndé"  kajini"
nai"™™™-  kuu™ ha(*") ni"(")- see™ no"(*) kajini"

what be comp PFV  buy 2MS day before yesterday

What did you buy the day before yesterday?
10.2 ni"-  s¢€" 04 kaka kajini"
ni"(")- see™ da"t  kaka™" kajini"
PFV  buy 1HON quick lime day before yesterday

| bought quick lime the day before yesterday.
11.1 Naikuua ha ni"- see" ni"  kajini"
nai™-  kuu™ ha(™') ni"(")- see™ ni"(") kajini”

what be comp PFV  buy 1 day before yesterday

What did you buy the day before yesterday?
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11.2 ni"- see™ ni" kaka kajini"
ni"(*)- see™ ni"(*) kaka“" kajini®

PFV  buy 1 quick lime day before yesterday

I bought quick lime the day before yesterday,
12.1 Naikuua ha ni"- see" ndé"  kajini"
nai™-  kuu™ ha(*") ni"(*)- see™ no"(*) kajini”

what be comp PFV  buy 2MS day before yesterday

What did you buy the day before yesterday?

n

12.2 ni"-  see

ni"(*)- see™ ni"(*) kakaM* kajini"

ni"  kaka kajini"

PFV  buy 1 quick lime day before yesterday

| bought quick lime the day before yesterday.
I3 Ni"-  see" 0a kit1 kajini"
ni"(*)- see™ @a™ kiti™  kajini”

PFV  buy IHON animal day before yesterday

I bought animals the day before yesterday.
14 Ni"-  see” ni® kit kajini"
ni"(")- see™ ni*(*) kitiM™  kajini”
PFV  buy 1 animal day before yesterday

I bought animals the day before yesterday.
I5 Ni"-  see" 04 kuku kajini"
ni"(")- see™ da'"t  kuku kajini"
PFV  buy 1HON turkey chicks day before yesterday

I bought turkey chicks the day before yesterday.
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16 Ni"- see"” ni®  kiku kajini"
ni"(")- see™ ni"(*) kiku kajini"
PFV  buy 1 turkey chicks day before yesterday

I bought turkey chicks day the day before yesterday.

17.1 Ni*- s¢e" ni" kaka kajini"-a
ni"(")- see™ ni"™*  kaka™" kajini" a
PFV  buy 2HON quick lime day before yesterday Q

Did you buy quick lime day before yesterday?
17.2 Ja"a™ ffi ni~ 0iko 04  kaka kajini”
ja'a™ tfi(™) ni"(Y)- dikoM! da™  kakaM* kajini"

no  becAuse PFV  sell IHON quick lime day before yesterday

No, because | SOLD quick lime the day before yesterday.

18.1 Ni"- see” no6"  kaka kajini"-a
ni"(*)- see™ no"(*) kaka™- kajini" a
PFV  buy 2MS quick lime day before yesterday Q

Did you buy quick lime day before yesterday?

18.2 Ja"a™ {fi ni"- 0ikdo 04  kaka kajini”
ja'a™ #fi™)  ni"(")- diko™" da'  kakaM" kajini”

no  because PFV  sell IHON quick lime day before yesterday

No, because | SOLD quick lime the day before yesterday.

19.1 Ni"- see" ni" kaka kajini"-a
ni"(*)- see™ ni" kaka" kajini" a

PFV  buy 2HON quick lime day before yesterday Q

Did you buy quick lime the day before yesterday?
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19.2 Ja"a" {fi ni"~ diko ni® kaka kajini"
ja'a™ i)  ni"(")- oiko™" ni*(*) kaka™  kajini®
no  because PFV  sell 1 quick lime day before yesterday

No, because | SOLD quick lime the day before yesterday.

20.1 Ni*-  see" n6"  kaka kajini"-a
ni"(")- see™ no"(*) kakaM" kajini" a
PFV  buy 2MS quick lime day before yesterday Q

Did you buy quick lime the day before yesterday?

20.2 Ja"a™ fi ni"- 0iko ni" kaka kajini"
ja'a™ #fi™)  ni"()- diko™" ni"(*) kaka™* kajini"
no  because PFV  sell 1 quick lime day before yesterday

No, because | SOLD quick lime the day before yesterday.
21 Ja'a" i ni®- oOiko 04  kiti  k4jini®
ja’a™ ffi™)  ni"(Y)- diko™" dal  kitiM!  kajini®

no  because PFV  sell IHON animal day before yesterday

No, because | SOLD animals the day before yesterday.
22 Ja'a" i ni"~ diko ni®  kiti  kajini®
jata™ fi(™)  ni"(")- oiko™" ni"(") kitiM" kajini®

no  because PFV  sell 1 animal day before yesterday

No, because | SOLD animals the day before yesterday.
23 Ja'a" i ni"~ Oiko 04  kuku kajini"
jata™ fi(™)  ni"(")- oiko™" da"l  kiku kajini"

no  because PFV  sell IHON turkey chicks day before yesterday

No, because | SOLD turkey chicks the day before yesterday.
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24 Ja'a" i ni"~ Oiko ni®  kdkd kajini”
jata™ i)  ni"(")- diko™" ni*(*) kuaku kajini"

no  because PFV  sell 1 turkey chicks day before yesterday

No, because | SOLD turkey chicks the day before yesterday.

25.1 Ni"- 0¢0iko ni" kaka kajini"-a
ni"(")- diko™ ni™  kaka“* kajini" a
PFV  sell 2HON quick lime day before yesterday Q

Did you sell quick lime the day before yesterday?

25.2 Ja"a" i ni"- sé€" 04  kaka kajini”
ja'a™ ffi™)  ni"(Y)- see™ da'"t  kakaM' kajini”

no  because PFV  buy 1HON quick lime day before yesterday

No, because | BOUGHT quick lime the day before yesterday.

26.1 Ni"-  0iko no" kaka kajini"-a
ni"(*)- diko™" no™(*) kaka* kajini" a
PFV  sell 2MS  quick lime day before yesterday Q

Did you sell quick lime the day before yesterday?

26.2 Ja'a" fi ni"- sé&" 04  kaka kajini”
ja'a™ #fi™)  ni"(Y)- see™ da'"t  kakaM' kajini”

no  because PFV  buy 1HON quick lime day before yesterday

No, because | BOUGHT quick lime the day before yesterday.

27.1 Ni"-  0iko ni” kaka kajini"-a
ni"(*)- diko™! ni""  kaka™" kajini" a

PFV  sell 2HON quick lime day before yesterday Q

Did you sell quick lime the day before yesterday?
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27.2 Ja"a" fi ni"- sé&" ni® kaka kajini"
ja'a™ ffi™)  ni"(*)- see™ ni"(*) kakaM" kajini"

no  because PFV  buy 1 quick lime day before yesterday

No, because | BOUGHT quick lime the day before yesterday.

28.1 Ni"- d8ikdo né"  kaka kajini"-a
ni"(")- diko™" no"(*) kaka“" kajini" a
PFV  sell 2Ms  quick lime day before yesterday Q

Did you sell quick lime the day before yesterday?

28.2 Ja"a" ffi ni"- sé&" nf® kaka kajini"
ja'a™ ffi™)  ni"(*)- see™ ni"(*) kakaM" kajini"
no  because PFV  buy 1 quick lime day before yesterday

No, because | BOUGHT quick lime the day before yesterday.
29 Ja'a" i ni"~ se&" o84  kiti  k4jini"
jata™ i)  ni"(")- see™ da™  kitiM"  kajini®

no  because PFV  buy 1HON animal day before yesterday

No, because | BOUGHT animals the day before yesterday.
30 Ja*a" i ni"~ se&” ni®  kiti  kajini®
jata™ i)  ni"(")- see™ ni"(Y) kiti™ kajini®
no  because PFV  buy 1 animal day before yesterday
No, because | BOUGHT animals the day before yesterday.
31 Ja%a" i ni"- se&" 84  kaku kajini"
jata™ i)  ni"(")- see™ da™  kuaka kajini"
no  because PFV  buy 1HON turkey chicks day before yesterday

No because | BOUGHT turkey chicks the day before yesterday.
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32 Ja%a" i ni"~ se&" ni®  kiku kajini”
jata™ i)  ni"(")- see™ ni"(*) kiku kajini"

no  because PFV  buy 1 turkey chicks day before yesterday

No, because | BOUGHT turkey chicks the day before yesterday.

33.1 Ni*~ 0ikd nf® ja'a  k&jitni® -a
ni"(Y)- diko™! ni"t ja’aM" kajitni"™ --a

PFV  sell 2HON chili day before yesterday Q

Did you sell chilies the day before yesterday?
33.2 Ja"a" i kaka ni"- ko 94
ja'a™ ffi(™)  kakaM‘ ni"(*)- diko™! da"t

no  because quick lime PFv  sell IHON

No, because it was QUICK LIME | sold.
341 Ni*- 0ikd né" ja‘a  kajitni"-a
ni"(Y)- diko™" no™(*) ja'a™! kaji'ni™ a
PFV  sell 2Ms chili day before yesterday Q
Did you sell chilies the day before yesterday?
34.2 Jala" i kaka ni"- ko 94
ja'a™ ffi(™)  kakaM‘ ni"(*)- diko™! da"t

no  because quick lime PFv  sell 1HON

No, because it was QUICK LIME | sold.

351 Ni*~ 0ikd ni® ja‘a  kajitni"-a
ni"(Y)- diko™! ni"(*) ja*aM" kaji‘ni™¥ a
PFV  sell 1 chili day before yesterday Q

Did you sell chilies the day before yesterday?
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35.2 Ja%a" i kaka ni"~ diko  ni®
ja’a"™t i kaka" ni"()- diko™! ni"(%)

no  because quick lime PFv  sell 1

No, because it was QUICK LIME | sold.

36.1 Ni*-  0ikd n6" ja‘a  kajitni"-a
ni"(Y)- diko™" no™(*) ja'a™! kaji'ni™
PFV  sell 2Ms chili  day before yesterday

Did you sell chilies the day before yesterday?

36.2 Ja'a" fi kaka ni-  Oiko "
ja‘a™ tfi kakaM" ni"(Y)- dikoM! ni"(Y)

no  because quick lime PFvV  sell 1

No, because it was QUICK LIME | sold.
37 Ja"a" i kitt  ni™- Oiko 04
ja'a™ ffi™)  kitiM®  ni"(*)- diko™" dal

no because animal PFV  sell 1HON

No, because it was ANIMALS | sold.

38 Ja‘a" i kiti  ni"~ ko ni®
jata™ i)  kitiM™  ni"(")- diko™! ni(Y)

no because animal PFV sell 1

No, beCAUSe it was ANIMALS | sold.
39 Ja'a" i kiku ni"~ ko 04
ja'a" fi™M)  kiku ni"(*)- diko™! da'

no  because turkey chicks PFV  sell 1HON

No, because it was TURKEY CHICKS | sold.
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40 Ja’a" i kiku ni"-  diko  ni"
jata™ ffi()  kiku ni"(*)- diko™! ni*(%)

no  because turkey chicks PFV  sell 1

No, because it was TURKEY CHICKS | sold.

41.1 Ni*-  seée" ni® ja‘a kajini"-a

nHL :,?,MH

ni"(")- see™ ni"™t ja‘aM" kajini”

PFV  buy 2HON chili day before yesterday Q

Did you buy chilies yesterday?

41.2 Ja"a" i kaka ni"-  se&" 04
ja'a™ fi(™)  kakaM" ni"(")- see™ oda''
no  because quick lime PFV  buy 1HON

No, because it was QUICK LIME | bought.

421 Ni"-  seég" né" ja‘a  kdjini"-a

ni"(Y)- see™ no"(*) ja’aM" kajini®

PFV  buy 2MS chili day before yesterday Q

Did you buy chilies yesterday?
422 Ja'a" i kaka ni"- e 04
ja'a™ fi(™)  kakaM" ni"(")- see™ oda''

no  because quick lime PFV  buy 1HON

No, because it was QUICK LIME | bought.

43.1 Ni*- se¢e" nf* ja'a kajini"-a

ni"(Y)- see™ ni"™Mt ja’aM! kajini®
PFV  buy 2HON chili day before yesterday

Did you buy chilies the day before yesterday?

a

Q
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43.2 Ja'a"™ fi kaka ni"-  se&” ni"
ja'a"™ ffi(™)  kakaM" ni"(*)- see™ ni"(")

no  becAuse quick lime PFV  buy 1

No, because it was QUICK LIME | bought.
441 Ni"-  seég" né" ja‘a  kdjini"-a

ni"(Y)- see™ no"(*) ja’aM" kajini®

PFV  buy 2Ms chili day before yesterday
Did you buy chilies the day before yesterday?

44.2 Ja'a"™ i kaka ni"-  se&" ni"
ja'a™ fi(™)  kakaM" ni"()- see™ ni"(")
no  because quick lime PFVv  buy 1
No, because it was QUICK LIME | bought.
45 Ja'a" i kiti  ni"- sé&" 04
ja'a" ffi™)  kitiM  ni"(Y)- see™ oa't
no  because animal PFVv  buy 1HON

No, because it was ANIMALS | bought.

46 Ja'a" i kiti  ni"~ sé&" ni"
jata™ fi(™)  kitiM™  ni"(")- see™ ni"(%)

no  because animal PFVv  buy 1

No, because it was ANIMALS | bought.
47 Ja'a™ i kiku ni"-  se&" 04
ja'a" fi™M)  kiku ni"(*)- see™ 0Oa""

no  because turkey chicks PFV  buy 1HON

No, because it was TURKEY CHICKS | bought.
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48 Ja'a" i kiku ni"-  se&” ni"
jata™ ffi()  kiku ni"(*)- see™ ni"(")

no  because turkey chicks PFV  buy 1

No, because it was TURKEY CHICKS | bought.
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C.4 Elicitation list for auxiliary and main verbs, Chapters 10

1 t&
te(*™)

and

ni®~  kéne®  kojo  kiti
ni"(")- kene™ kojo™  kiti™

PFV  appear pour out animal

And the animal appeared in a rush.

2 &
te(*™)

and

ni"-  kene"  kojo kuaku
ni"(*)- kene™ kojo™  ku'ku"

PFV  appear pour out turkey chicks

And the turkey chicks appeared in a rush.

3te
te(*™)

and

ni"-  kene"  kojo kani®
ni"(*)- kene™ kojo™  ku'ni™™

PFV  appear pour out turkey hen

And the turkey hen appeared in a rush.

4 &
te(*™)

and

ni"-  keng"  kojo koélo
ni"(*)- kene™ kojo™  ko'lo"

PFV  appear pour out turkey

And the turkey appeared in a rush.

5te
te(*™)

and

ni"-  kene" napa kit
ni"(")- kene™ napa™ kitiM"

PFV  appear fly animal

And the animals came flying out.

6 te
te(*™)

and

ni"- kene" nafa  kuaku
ni"(")- kene™ napa™ ku"ku"

PFV  appear fly turkey chicks

And the turkey chicks came flying out.
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7t€ ni"- kene" napfa kuni®
te(™) ni"(*)- kene™ nafa™ ku'ni"™

and PFV  appear fly turkey hen

And the turkey hen came flying out.
8t€ ni"- kene" nafa kolo
te(™) ni"("*)- kene™ nafa™ ko''lo"

and PFV  appear fly turkey

And the turkey came flying out.
9 te ni"-  keng"  kojo tokn kit
te(™) ni"(*)- kene™ kojo™  tuku™ kitiM

and PFV  appear pour out again animal

And the animals came rushing out again.
10 te ni"-  keng"  kojo tokd  kuku
te(™) ni"(*)- kene™ kojo™  tuku™ ku"ku"
and PFV  appear pour out again turkey chicks

And the turkey chicks came rushing out again.

11t€ ni"~- kene" kojo tiki  kuni®
te(™) ni"(")- kene™ kojo™  tuku™ ku"ni"™
and PFV  appear pour out again turkey hen

And the turkey hen came rushing out again.

12 te ni"-  kene"  kojo tiki  kolo
te(™) ni"(*)- kene™ kojo™  tuku™ ko"lo"

and PFV  appear pour out again turkey

And the turkey came rushing out again.

373



13 t€ ni"- kene" napa toku kit
te(™) ni"(")- kene™ napa™ tuku™ kiti""!

and PFV  appear fly again animal

And the animals came flying out again.
14t€ ni"- kene" naPa  toka kaku
te(™) ni"(*)- kene™ nafa™ tuku™ ku"ku“

and PFV  appear fly again turkey chicks

And the turkey chicks came flying out again.

I5t¢ ni"- kene” napa  toka  kuni®
te(™) ni"(“)- kene™ naPa™ tuku™ ku"ni""
and PFvV  appear fly again turkey hen

And the turkey hen came flying out again.

16 te ni"- kene" napa tika kolo
te(™) ni"(*)- kene™ napa™ tuku™ ko"lo"

and PFvV  appear fly again turkey

And the turkey came flying out again.
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C.5 CElicitation lists for measuring the duration of verbal prefixes and verb root
for the experiment described in Chapter 10
1t¢ ha- ni"- 0a- kiti nu" nufté

te™) ha™- ni"(*)- da(") kiti(*) nu"(") nuteM

and PRF PFV  CAUS boil 3F water

And she has already boiled the water.

2 te ha- ni"- da- kiti nu"t  tufli
te™) ha™- ni"(“)- da(") kiti(*) nu"(") tuli™
and PRF PFV  CAUS boil 3F 'atole’

And she has already boiled the 'atole’.

3te ha- ni"~- 0a- kiti nu"? natka
te(™) ha™)- ni"(*)- da(") kiti(*) nu*(") naku™"
and PRF PFV  CAUS boil 3F hominy

And she has already boiled the hominy.

4 te ha- ni"- 0a- kiti nu"? nofti
te(™) ha™)- ni"(*)- da(") kiti(*) nu*(") nutfi*"
and PRF PFV  CAUS boil 3F beans

And she has already boiled the beans.

5te ni”- 0a- kiti nu"l nufté
te(™) ni"(“)- da*) kiti(*) nu™(*) nuteM!
and PFV  CAUS boil 3F water

And she boiled the water

6 te ni”- da- kiti nu"! tuftld
te(™) ni"(“)- da*) kiti(*) nu™(*') tuli"™
and PFV  CAUS boil 3F 'atole’

And she boiled the 'atole’.

]
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7 te ni"- 08a- kiti nu"! natka
te(™) ni"(*)- da(") kiti(*) nu*(") naku™"
and PFV  CAUS boil 3F hominy

And she boiled the hominy.

8 te ni"- oa- kiti nu"t  nufi
te(M) ni“(L)- 6a(“) kiti(L) nu“(H) nutjiMH
and PFV  CAUS boil 3F beans

And she boiled the beans.

9 te 0a- kiti nu”t  nufté
te™) (H)- da(™)- kiti(*) nu*(*) nuteM!
and IPFV CAUS boil 3F water

And she is boiling the water.

10 te oa- kiti nu"t ol
te™) (H)- da(*)- kiti(*) nu*(*) tuli"™
and IPFV CAUS boil 3F 'atole’

And she is boiling the 'atole’.

11t¢  Oa- kitt nu"t natka

te™) (H)- da(*)- kiti(*) nu”(") naku™"

and IPFV  CAUS boil 3F hominy

And she is boiling the hominy.
12 t€ 0a- kitt  nu"t nufti
te™) (H)- da()- kiti(*) nu*(*) nutfi*

and IPFV CAUS boil 3F beans

And she is boiling the beans.
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13t¢  oda- kiti nu"t nufté

te(™) oa(*)- kiti(*) nu*(*) nuteM

and CAUS boil 3F water

And she will boil the water.

14t  Oa- kitt  nu™

te™) (H)- da(*")- kiti(*) nu™(")

and IPFV CAUS boil 3F

And she is boiling the 'atole’,

I5t¢  Oa- kitt  nu™t

te(™) (H)- da()- kiti(t) nu"(*)

and IPFV CAUS boil 3F

And she is boiling the hominy.

16t€  Oa- kitt  nu™t

te(™) (H)- da()- kiti(t) nu"(")

and IPFV CAUS boil 3F

And she is boiling the beans.
17 t& ha- ni"- kiti nute
te(™) ha™)- ni"(")- kiti" nuteM"

and PRF PFV  boil water

And the water has already boiled.
18 t€ ha- ni"-  kiti tuli
te(™) ha™)- ni"(")- kiti* tuli™

and PRF PFV  boil 'atole'

And the 'atole’ has already boiled.

tutli

tulitt

'atole’

natka
nakuM!

hominy

i
nutfiM"

beans
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19t¢  ha- ni"- kiti naka
te(™) ha™)- ni*(*)- kiti®* naku™"

and PRF PFV  boil hominy

And the hominy has already boiled.
20 te ha- ni"-  kiti nutfi
te(™) ha™)- ni"(")- kiti* nutfi™"

and PRF PFV  boil beans

And the beans have already boiled.

21 te ni"-  kiti nuté
te(™) ni"(")- kiti" nuteM
and PFV  boil water

And the water boiled.

22 t& ni"-  kiti tuli
te(™) ni"(%)- kiti" tuli™
and PFV  boil 'atole'

And the 'atole’ boiled.

23te  ni"-  kiti naka
te(™) ni"(")- kiti" naku™"
and PFV  boil hominy

And the hominy boiled.

24t ni"-  kiti nutfi
te(™) ni"(")- kiti" nutfi""
and PFV  boil beans

And the beans boiled.

378



25t kiti nufte
te™) (H)- kiti(*) nuteM!

and IPFV  boil water

The water is boiling.

26 te kiti tutli
te™) (H)- kiti(") tuli™
and IPFV  boil ‘atole'

The atole is boiling.

27te kit natku

te(™) (H)- kiti(*) nakuM"

and IPFV  boil hominy

The hominy is boiling.
28 te kiti nuftf1
te™) (H)- kiti(*) nutfi™

and IPFV  boil beans

The beans are boiling.
29 te kiti nuté
te(™) kiti" nuteM

and boil water

The water will boil
30 te kiti tuli
te(™) kiti® tuli'™™

and boil 'atole'

The 'atole’ will boil.
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31te kiti naka
te(™) kiti"® naku™"

and boil hominy

The hominy will boil.

32 te kiti nutf
te(™) kiti" nutfi™"
and boil beans

And the beans will boil.

33t€  ha- ni"- na"-  3iko
te(™) ha™- ni"(*)- na"(™)- diko™"
and PRF PFV  REPET sell

And she has already sold the animals.

34t¢ ha- ni"~- na"~  0ikd
te(™) ha™- ni"(*)- na"(™)- diko™"
and PRF PFV  REPET sell

And she has already sold the beans.

35t¢  ha- ni"~ na"~  0iko
te(™) ha™)- ni"(*)- na"(™)- oiko™"
and PRF PFV  REPET sell

And she has already sold the ‘atole’.

36t€ ha- ni"~- na"  §iko
te(™) ha™)- ni"(*)- na"(™)- oiko™"
and PRF  PFV  REPET sell

And she has already sold the cooking pot.

ng"”
nu(*)

3F

2N

nd
nu(*)

3F

AN

na
nu”(*)

3F

AN

na
nu”(*)

3F

kiti
kitiM!

animal

natfi
nutfi"

beans

tali
tulitt

'atole'

kioit
kioi™™

cooking pot
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37 te ni"- na"-
te(™) ni"(")- na"(M)-
and PFV REPET

And she sold the animals.

an

38 te ni"- na"-
te(™) ni"(Y)- na"(M)-
and PFV REPET

And she sold the beans.

n

39 te ni’- na"-
te(™) ni"(")- na"(M)-
and PFV REPET

And she sold the 'atole’.

n

40 te ni’- na"-
te(™) ni"(")- na"(M)-

and PFV REPET

0iko
diko™!

sell

0iko
diko™!

sell

0iko
dikoMH

sell

0iko
dikoMH

sell

And she sold the cooking pot.

41 te na“- 01ko
te(™) na"(™)- oiko™"

and REPET sell

n

nu
nu”(")

3F

And she will sell the animals.

42 te na"- 0iko
te(™) na"(™)- oiko™"
and REPET sell

And she will sell the beans.

n

nu
nu(")

3F

na"
nu”(*)

3F

AN

na
nu”(*)

3F

2N

nd
nu(*)

3F

2N

nd
nu(*)

3F

kiti
kiti(“)
boil

nétf
nutfi*"

beans

kiti
kitiM!

animal

nitf
nutfi*"

beans

tali
tulif't

'atole'

kidif
kidi*™

cooking pot
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43 te na"- 0iko nu"
te(™) na"(™)- diko™" nu"(")
and REPET sell 3F

And she will sell the ‘atole’.

44t¢ na"-  Otko nu"
te(™) na"(™)- oiko™" nu"(*)
and REPET sell 3F

And she will sell the cooking pot.

45 te na"- 01k6
te™) (H)- na"™)- diko™"
and IPFV  REPET sell

And she is selling the animals.

46 te na"- 01k6
te™) (H)- na"™)- diko™"
and IPFV  REPET sell

And she is selling the beans.

47t  na"- 01k6
te™) (H)- na"(™)- diko™"
and IPFV  REPET sell

And she is selling the 'atole’.

48 te na"- 01ko
te™) (H)- na"(™)- diko™"
and IPFV  REPET sell

And she is selling the cooking pot.

tali
tulitt

'atole'

kioit
kioi™™

cooking pot

nd®  kiti
(") kiti(h)
3F  boil

nd"  nutfi
nu*(*) nutf{i

3F beans

na" tali
nu”(*) tuli™

3F 'atole’

ni®  kidi
(") kiditM

3F cooking pot
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49 te ha- ni’- 0iko nU"
te(™) ha(™)- ni*(*)- diko™" nu"(*)
and PRF PFV  sell 3F

And she has already sold the animals.

50t¢  ha- ni"- d8ikdo nd"
te(™) ha(™)- ni*(*)- diko™" nu"(*)
and PRF PFV  sell 3F

And she has already sold the beans.

51t¢ ha- ni"~ 0iko nu"
te(™) ha™- ni"(")- diko™" nu"(")
and PRF PFV  sell 3F

And she has already sold the 'atole’.

52t¢  ha- ni"- O0iko nu"
te(™) ha™- ni"(")- diko™" nu"(")
and PRF PFV  sell 3F

And she has already sold the cooking pot.

53 te ni"™- 0iko na"  kiti
te(™) ni"(“)- diko™ nu*(*) kiti(*)
and PFv  sell 3F boil

And she sold the animals.

54t€ ni"- O0iko nd"  natfi
te(™) ni"(*)- oiko™" nu"(") nutfi™"

and PFV sell 3F beans

And she sold the beans.

kiti
kitiM!

animal

nutfi
nutfi"

beans

tali
tulift

'atole’

kioit
kioi*™

cooking pot
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55t¢  ni"- 0iko n0"  tali
te(™) ni"(*)- diko™" nu"(*) tuli"*

and PFV sell 3F 'atole'

And she sold the 'atole’.
56 te ni"- 0iko na" kioif

te(™) ni"(")- SikoM" nu”(M) kiditM

and PFV  sell 3F cooking pot

And she sold the cooking pot.

57 te 0iko  nu" kiti
te(™) diko™ nu"(*') kiti™!
and sell 3F animal

And she will sell the animals.
58 te 0itko nuo" nutfi
te(™) odiko™ nu™(*) nutfi™

and sell 3F beans

And she will sell the beans.
59 te 0iko nU" tali
te(™) oiko™ nu*(*) tuli™

and sell 3F 'atole'

And she will sell the 'atole’.
60te doiko nd"  kidi}
te(™) oiko™ nu™(*') kioi"M
and sell 3F cooking pot

And she will sell the cooking pot.
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6lte  diké nd®  kiti
te(™) (H)- diko™ nun() kitiM!

and IPFV  sell 3F animal

And she is selling the animals.
62t€  01kd na"  natfi
te™) (H)- diko™ nu"(*") nutfi™

and IPFV  sell 3F beans

And she is selling the beans.
63 te 01iko nu" tali
te™) (H)- 0diko™ nu"(") tuli"*

and IPFV  sell 3F 'atole’

And she is selling the 'atole’.
64 te 01iko na"  kioif
te™) (H)- diko™ nu"(*') kioi"M

and IPFV  sell 3F cooking pot

And she is selling the cooking pot.
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Appendix D

Two glossed texts

D:1 Explanation of glossed texts

These two Mixtec texts, written by Rodolfo Miguel-LOpez, are presented in the
following format: the first line is written in Mixtec showing the surface tones; the
second line shows the underlying tones; the third line gives the morpheme glosses,
using the abbreviations shown in Appendix A; and the last line presents the

English free translation.

The Mixtec transcription is according to the explanation provided in the
Introduction, in Section 1.3 and in Chapter 2, Section 2.2.2. However, the reader
should recall that for most morphemes in MXY, the underlying tones are aligned at
the right edge. For words where the tones are aligned either at the left of the word
or for multi-morphemic words, where tones are aligned at the left edge of the root,
the tones sponsored are written following the syllable. In the case of morphemes

which sponsor only floating tones, these tones are written in parentheses.

As stated in the Introduction, these texts are provided to demonstrate that the
analysis described in this thesis accounts for the surface data in un-elicited material

for this variety of Mixtec.
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D:2 The bully by Rodolfo Miguel-Lépez
1 Ti setéel pee”
ti") (H)-  se™)- tee™ Bee™" ti(*)

3AN IPFV  make man self 3AN

The animal who thought it was ‘macho’.

2 Kuodfi-ini" tfikatf1 sési ti  ité  k™i

(H)-  ku™)- 06ii(*") -ini"™™* tfi'- ka"fi™ (H)-  sesi(") ti(*") ite™" k™ii"

IPFV  be happy inside sheep IPFV  eat 3AN grass green
"t " ffinun
™) ti") W™ di")- nuu**

PL  3AN one spherical mountain
The sheep were happily eating green grass on a mountain,
3t sita dutd  astol’d  ti

te™) (H)- sita Outu™ asto™oM" ti(*™)

and IPFV  sing whistle owner  3AN

and their owner was whistling,

4 1 ta’a® o kuofi-ini® tutka ha iof
tfi ta’a™ de(t) (H)- ku®™)- &ii(*") -ini™" tuku™ ha(*") io"M
because also  3MMS IPFV  be happy inside again COMP very

pii singe tfikatf1 0é

gii™  (H)-  si™)-  neeM fi(*)- ka'tfiM" de(t)

nicely IPFV  HABIT graze AN sheep 3MMS

because he was also happy again, because his sheep were grazing nicely.
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5Te @i ni"-  kakd-nGd fikati ki ka

te(™) uu™ -ni™) ni"(")- kaku™  -nuu™t fi")-  katfi™ i"kaM  -ka(")
and suddenly just PFV appear AN sheep another more
\?sxn  =-n -

ajipi t¢ ni"- kaa" 1"
aji'BiM" te(M) ni"(Y)- ka'a™ ii"™ ti(")

people and PFV  say one 3AN

And suddenly sheep belonging to somebody else appeared and one of them said:

P3N ITn

6 — pa‘a-tikid né"™ lia ni"-  ka'a" ii

no"(Y) lifa® ni"(Y)- ka’a™ ii™ kane"ru™"

kanéru”

2MS lass PFV  say  one ram

“Hello, lass,” said a ram.
7 — pa‘a-tikid na®  k“a'at ni™-  ka'a" @ ot o1
nan(H) kwa?aLM l’li"(L)- ka?anL iinM tl(H) 6i?iHL

2FS  sister/brother PFV ~ say  one 3AN female

“Hello, brother, ” said one of the ewes.

8.1 —¢ Nai"- kud ha sede né"  kaneé no"
nai"™- kuu™ ha(*") (H)- sede no"(*) (H)- kanee™ no"(")
what be comp IPFV do 2MS IPFV graze 2MS

kit ni"  jua"  ni® 2

(H)-  kuu nu™ ju*u™H ni"(%)

IPFV  be face land 1

“What are you doing grazing on MY land,
82t  ha-  tani‘i it¢ -ni"® kva"
te™) ha(M)- ta(*)- ni'iM iteM ni"(Y) k¥a*a™t

and PRF  PROG finish grass 1 be going

And there soon won't be any grass left. ”
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9.1 —; Nai"- kud ha ta’4" "tfa ha ouka"
nai"™- kuu™ ha(*") (H)- ta’a™" "tfa()  ha(*") duka™"
what be  COMP IPFV  bother 2FSEMPH COMP thus

ka’4" na" ha kangé "Mo'a nd” juta

(H)- ka?anL nan(l-l) ha(LH) (H)- kaneeML ng’u?uML nunLH ju‘?unMH nan(H)

na

IPFV say 2FS COMP IPFV graze 1EMPH face land  2FS

“What's bothering you that makes you talk like that saying that I'm grazing on your
land
92t ni® jufa"  4asto}™d "'t kandé ni"

te™) nu™ ju’u™H" asto™oM "tfu’u™" (H)- kaneeM" ni"(%)

and face land owner IEMPH IPFV graze 1

and it’s on my owners land that I am grazing. ”

10— Ko pasi na"diko no" i juite" tt ja‘a ni"
ko(™) pasi""" na"diko™ no"(") tfi jute™  te™) ja*a"™ ni"(Y)

but not become angry 2MS because tomorrow and pass 1

ni® jud™ né" ha  kasi nf® ite  ijo i‘a i ijo
nu™™ ju'u™" no"(*) ha(*") kasi™ ni®(*) iteM (H)- ijo" i'a™" i ijo™
face land 2MS COMP eat 1 grass IPFV  be here because very
a0l sesi si

adi™" (H)-  sesi(") si(*™)

tasty IPFV  eat 3G

“But don'’t get angry, because tomorrow I'm going to come to your land to eat

grass because it tastes so good,”
11 ni"- ka"a" kanérd" t&  k"aa" i
ni"(")- ka’a™ kane'ru™™ te(M) k¥ata"  ti(*)

PFV  say ram and be going 3AN

the ram said and left.
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12 Ne%&" nud  jaté" ni"~  nuki-née tikd  4sto’c  tfikatfi
ne’e™ nuuM jute™"  ni"(Y)- nuku™?_nee™ tuku™ asto™oM- fif- katfiM"
early day tomorrow PFV  set off again owner  sheep

ha kva’a"  tka O jukii nifi t  k“énd ha pBasi  kua

ha(*") k¥a’a™ tuku™ de(*) juku™! ni’iM ti(") k™ena"™™ ha(*") Basi'" kuuM*

COMP be going again 3MMS pasture with 3AN so coMP not  die

ti  00ko

ti(") doko™

3AN hunger

Early the next morning the owner of the sheep set oft again with the sheep so that
they wouldn't die of hunger

13t¢ oré ha ni"- see ti  nd" sesi ti
te(™) ore™ ha(*") ni"(*)- see" ti(") nu"(*") (H)- sesi(*") ti(*") iteM"
and when COMP PFV  arrive 3AN where IPFV eat 3AN grass

ha-  singe dapa ka ta  tfikatfi t&  ni'-

ha™)- (H)- si™)-  neeM" dapa™ ka(*) ta"™- tfi(*)- ka™tfi"" te(™) ni"(")-

PRF  IPFV HABIT graze some more PL AN sheep and PFV

kaa" -ni®  tokd  kanérd"

ka’a™ -ni"(™) tuku™ kane"ru™

say LM again ram

When they arrived where they eat grass, some other sheep were already grazing,

and the ram spoke again.
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14 — Nai"- kud ha na"~- nukd  ndé"  kaneé -ni"  tokd
nai™™- kuu™ ha(*") na"()- nuku™ no"(*) (H)- kaneeM" -ni"(™) tuku

what be comP SBJV  look for 2MS IPFV graze LIM  again

“What are you looking for grazing here again?

15 te no" di ha ni"~  ka’a" ni® ha pPasi  kisi ka
te(™) no" oi*" ha(*") ni"(*)- ka’a" ni"(") ha(*") Basi'" kisi® -ka(%)
and isn't it the case COMP PFV  say 1 COMP not come more

no" A

no”(*) pa"

2MS  can't you see

And didn’t I tell you that you weren’t to come here anymore!?”

16 — Nai"- kud ha ta’a"  "fa ha "tfisé ju Basi na"
nai"™- kuu™ ha(*") ta’a™" "ffa(™)  ha(*") "ffise™ ju(™) Pasi™™ na"(*)
what be  COMP bother 2FSEMPH COMP really approx come 2FS

oa- ta'4"  ja'a" na

(H)-  Sa(™- ta’la™ ja%a™" nan()

IPFV  CAUS bother OBJ 2FS

“What's up with you that you have the nerve to come and bother me?
17t¢  "fise ha  nd" jufa"  Pé&E"  "fu‘a  kaneé ni"
te™) "fise™ ha(*") nu™ ju'u™" Bee"™" "tfu’uM" (H)- kaneeM" ni"(")

and really coMP where land  self IEMPH 1PFV  graze 1

And it really is the case that I'm grazing on MY land.
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18 K™a’4" kiind"a" nd®  jufa" PéE"  nd"  no"te
H- kwa?anL (H)- kunu?LunMH nunL ju‘?unMH [SeenMH nan(H) nOnH te(M)
IMP  be going IMP  go home  where land  self  2FS  or else
kini® na" ké
kini"™™ na"(") -ka(")

know 2FS  more

Off you go home to your own land or else you're in trouble.”

19— Te 086 séni"-ini" nd” ha  dajua ja'a"
te(™) 80" seni™  -ini"™" no™(*) ha(*") (H)- da(*)- ju’u™  ja*a"MH
and how think inside 2MS COMP IPFV CAUS  be afraid OBJ

no"

no" (")

2MS

“Surely you don't think that you are frightening me.

20Ko  a- tan kv juta R TR TR peni®  adi'i
ko™) a'- tuu k%"t jufu™® futuMt fi™) Beni™M adititt
but NEG be notatall beafraid 1EMPH because only =~ woman

kit ha  na’pi $0°6 i"  no"

(H)- kuu ha(*") na’pi''" so‘o'! i"™) no"(")

IPFV  be CcoOMP defenceless 2MSEMPH PL  2MS

“But I'm not scared at all because you are all just a bunch of defenceless women.
21t¢  hia" kuu ha tatuni” pee”  ni®

te(™) hia™"" (H)-  kuu ha™) (H)- tatuni™™ pee™" ni"(")

and for this reason IPFV be COMP IPFV command self 1
k“é na"- na’ji  no

ke (H)- na"(")- naji) no"(")

n

although IPFV  REPET cry 2MS

That's why I get to boss you around, even though you keep on crying.”

392



22 Ka'a® dutka® ka  kanéru® nak™i" ti te

(H)- ka’a(*) duka™" -ka(*) kane"ru™ (H)- nak™i"™ ti(") te(™)
IPFV  say thus more ram IPFV  be standing 3AN and
ug"-ni® ni"-  kakd-nid " kanéra®  ka'nd"
uy™ ni"™) ni"(")- kaku™  -nuu™t ii™ kane''ru™ ka’nu™"
suddenly lim PFV appear one ram big

The ram was still standing talking when suddenly a big ram appeared
23t€  k“end-ni"-ka ouka" ti  t€  koko™ ni™- kaa" i
te(™) k% end-ni"-ka duku™ ti(*) te(™) koko™" ni"(*)- ka’a" ti(™)

and extremely  high 3AN and gruff PFV  say 3AN

and it was enormous and it said in a gruft voice,

24 — Nai"- kua ha sede $6°6 kaneé no"
nai"™- kuu™ ha(*") (H)- sede so’o™  (H)- kanee™" no"(")
what be comp IPFV do 2msemph IPFV  graze  2MS

kit ni®  jufg"  ni®
(H)-  kuu nu**) ju’u™" ni"(Y)

IPFV  be where land 1

“And what are YOU doing grazing on my land,
25t oa- nii  né"  kaa ite  ni"
te™) (H)- da()- ni’i™ no"(*) (H)- kuu ite™ ni"(})

and IPFV  CAUS finish 2MS IPFV  be grass 1

and you are finishing up MY grass.
26t 06 a- tun nO" kaneé no a" nai"-  kud s
te(™) oot a'- tuu nu"(*") (H)- kaneeM" no"(*) a™ nai"™- kuu™ si(*)

and how NEG be where IPFV graze 2MS or what be 3G

Isn’t there anywhere else for you to graze, or what is up?”
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27— Ko pasi na"oiko ni®  Oitd i ooni"
ko(™) pasi""" na"diko™ ni"™ dito™ i)  d0"ni™"
but not become angry 2HON uncle because only

‘6 0a O0i6i 04 ia

(H)- ka(t)- si‘o'™" dall  0idiMt dafll  iTaM!

kési

IPFV  say respectfully 1HON aunt 1HON here

“But don't get angry, Uncle, because I am just greeting my aunts here.

=?Nn

28t ni"-  sika" @0 84 ja

" tené"  neku pa'a ni
te™) ni"(Y)- sika™ tu'u™™ 8a™ ja(") teno™ (H)- neku™ Ba’at™ ni"t

and PFVv  ask word 1HON 3FHON if IPFV  be good 2HON
And I asked them if you were well,
29ko  na"pi ha  nifd" 04

ko™) na"- Bii™ ha(*") nu’u™  oa''"

but COMP go home 1HON

but right now I'm going home.”

30 Te Passd tini*n0” kanéri™  kind’o" ti
te(™) pado't (H)-  tuni™nu™™ kane'ru™ ku(*)- nu‘u™" ti(")
and all of a rush 1PFV  roll ram g0 go home 3AN

And the ram rolled (down the hill) all in a rush on his way home
31 i 0  ni™-  ju%a ti t€ ni" ka'a" i"ka  ka i
tfi io™ ni"(*)- ju'ut ti("") te(™) ni"(Y)- ka’a™ i"ka  -ka(*) ti(")
because very PFV  be afraid 3AN and PFV  say  another more 3AN
because it was very scared, and the other (sheep) said,
32 —; Nai"- kud ha ni"-  @a'a"  oe ?
nai™- kuu™ ha(*") ni"(*)- ta'a™' de(h)

what be COMP PFV  bother 3MMS

“What’s bothering him?”
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33 — Kudana" ni"-  tus€’e
kudana™ ni"(*)- tu(™)-
perhaps PFV  trip

kaa i'a
(H)- kaa  i‘aM!

IPFV  appear here

o’

ji i

Se?eMH JI(H) iinM juuLH t‘ﬁ

10

iOLM

naoil

nadi™t

by foot 3MFS one stone because very ugly

“Perhaps he tripped on a stone, because it’s really very rough here.”

34 Neodaa te a- ni"-
nedata't

since then and NEG PFV

"ikapa  ké
te(™) a™- ni"(“)- "tfukapa™ -ka(*) kane"ru™ ti(") io™™
return

se- i'ni®  pé" i

kanéru"

more ram

ha io tee ti

H-  se- i'ni™" Bee™" ti(") ha(*) io™ tee'™ ti(")

imp make proud self

3AN COMP

very man 3AN

=

10

3AN very

Since then the ram has never come back, the one who was very proud that he was

really macho.
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The lazy coyote by Rodolfo Miguel-Lépez

1 TaW®  jaja®  ouse”
tu?unLM JaJ a“LH 6115 ean—l

word coyote lazy

The story of the lazy coyote

m

2 Na"- na"- kani® ni

na"(")- na"(M)- kani™ ni"(*) i™ tuu™™ jaja" duse™! ti(*) (H)- sidit

" tifu" jajat ouse™  ti s{of

SBJV  REPET tell 1 one word coyote lazy 3AN IPFV  sleep
net’a" totd
ne‘u™ totoM!

among rock

1 am going to tell a story about a lazy coyote, the one who sleeps among the rocks.

S=n

3 sidi jaja"  te  u -ni

(H)-  sioi(") jaja™™ te(™) uu™ -ni"™) ni"(*)- na(™)- koo™ dana™

n

ni"- nakoo dana”

IPFV  sleep coyote and suddenly LIM  PFV  REPET get up confused

t

ti(*)

3AN

The coyote was sleeping and suddenly it got up all confiused

4t¢ ni"- ka'a"® 0 o™ saffa" i &t
te™) ni"(*)- ka’a™ ti(") ni"(Y)- sa’a™M ti(*) pee™H ti(™)
and PFV  say 3AN PFV  reply 3AN self  3AN

and it said to itself,

50aa -ju tfikaou no

daa -ju™ tfiku"ou  no(")

what what sleepy head 1INCL

“Oh what a sleepy head am 1.
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6 Nai"-kuu ha kasi  no ho" outka® 06 -nif"
nai™™-  kuu™ ha(*') kasi™ no(") ho"™ duka™" g0t ni"(M)
what be compP eat liINcL for this reason thus how LIM

siof no

(H)-  sidi(*) no(*)

IPFV  sleep 1INCL

What will I eat as all I do is sleep?
7 te koko" siti no
te™) (H)- koko" sitiM  no(")

and IPFV  swallow stomach 1INCL

and I’'m hungry.

8na"- ki'i® no juka ha kasi  no
na"("- ki'i"(*) no(*) juku™ ha(*") kasi" no(")

SBIV  go lINCL look for comp eat 1INCL

I’ll go and look for something fo eat,
9 Bi‘i ka ha kidi  no 00ko?
pifiMt -ka(*) ha(*") kuu™* no(") doko'™

or else more COMP die 1INCL hunger

or else I'll die of hunger.
10 Ni*- noki-ngs  jaja°  kva" 6 joka  hd  kasi
ni"(")- nuku™” neeM” jaja™ k¥a'a™ ti(*") juku™  ha(*") kasiM" ti(*)

PFV  set off coyote be going 3AN look for COMP eat 3AN

The coyote set off and went to look for something to eat.
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11 Ga"-ni" ni"- kisoo ti nu" na"k6ol 1" juta”
uu™ ni"™) ni"(*)- kisoo™" ti(*) nu"(*") na"k6ot ii™ jutu™H
suddenly LIM PFv  arrive 3AN where be sitting one tree

nojuka naj6*ot

MH: \? LM

(H)- no- juku™ na“"jo‘o

IPFV  put pile up cornstalks

And what do you know but it arrived where there was a tree piled up with
cornstalks (in the crotch of the tree),
12t ni"-  kutfaa"

te™) ni"(")- ku™)-  tfaa™™"

and PFV  be rustle

And something rustled,

13 ho" ni"- ok™i" t1
h OnHL l’lin (L)_ l’lkwiinL tl (H)

for this reason PFV  stop  3AN

which is why it stopped

N

14 te ni"- nakoOto née i

te(™) ni"(*)- na(™)- koto™ nee™" ti(*)

and PFV  REPET look up 3AN

and it looked up

15 te ni"- sini® ti 1" tital notuu ng"
te(™) ni"(")- sini™ ti(") ii"™ tita"™ (H)- no- tuu™ nu"(*")

and PFV  see 3AN one opossum IPFV put stand where
nojikd ndj6’ol  sitfi ti  néo tapi"

(H)- no- juku™® na“Wjo’o™ (H)- sitfi ti(*) noo'™ tapi™

IPFV  put pileup cornstalks IPFV chew 3AN cane sweet

and it saw an opossum perched on the pile of cornstalks, chewing cane
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l6te ni"- sika® Wt jata" jajan
te(M) ni"(L)- SikanL tu?unLM ja?anMH jajanLH

and PFV  ask word OBJ coyote

and the coyote asked it,

AN

17 Nai"- kud ha seoe né"  notau noé

nai"™- kuu™ ha(*") (H)- sede no"(*) (H)- no- tuu™" no"(") sia"™

s1a”

what be comp IPFV do 2MS IPFV put stand 2MS there

“What are you doing there perched on top of the corn stalks?”

18t au" i oukd® ni"-  sénapa tita 41
te(™) uu™ -juM  duku™ ni"(Y)- se- napa tita™ i
and suddenly approx high PFV opossum because
kii ni®-  katfa" jajan
kii'! ni"(Y)- ka’a™ jaja™tt

abruptly PFV  say  coyote

and the opossum jumped really high because the coyote had spoken abruptly,

19t  ni'i® tita te¢  oiko? i o™ ka@ar ti
o) (H- "™ e te(™) (H)- diko™ i) ni"()- ka'a™ ti(*)

and IPFV tremble opossum and IPFV  be angry 3AN PFV  say  3AN

nd®  jajan i ni"-  jota ti
nun(LH) jajanLH tﬁ nin(L)_ ju‘?uHL tl(H)

where coyote because PFV  be afraid 3AN

the opossum was trembling and angry as it spoke to the coyote because it had been

frightened.
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20 "fu’0  notad sitfi ni® nod  tapi

"futuM (H)-  no-  twu™ (H)-  siffi  ni"(Y) noo'™ tapi™™ i*aMM

IEMPH 1PFV  put stand IPFV  chew 1 cane sweet this
pa* )
[

can't you see

“I’'m perched chewing this sweet cane, isn’t that obvious?

? 4n

21 te S0‘0 nai”~ kua ha nuku nd ha

te(™) so’o™™  nai™™M- kuuM ha(*") (H)- nuku() no”(*) ha(*") duka™H

and 2MSEMPH what be COMP IPFV  look for 2MS COMP thus

ni"-  da- jula jat’a"™ né
ni"()- da(") ju'u)  jaa™" no()
PFV  CAUS be afraid OBJ 2MS
And what are you looking for that makes you scare me like that?
22 te na"- ti kange na"pii
te™) na™- tu(™) kaneeM" na"Bii™*

and what idiot graze now

What idiot would be roaming around at this time of day.
23t¢ 10 1'ni® hda  kaka nd i a- tun Biko
te(™) io™ i'ni"™" ha(*") kaka™ no() ffi a™- tuu Piko™

and very hot coMp walk 1INCL because NEG be cloud

1t’s too hot to walk, because there aren’t any clouds.”
24Te ni"- ka%™" jaja" ni"  sata" ot tital
te(™) ni"(*)- ka’a™ jaja™ ni"(")- sa’a™ ti(") titat™

and PFV  say coyote PFV  reply 3AN opossum

And the coyote spoke in reply to the opossum,
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25 fa'a "finld nuku ni" ha kasi  ni"

"fufuMt (H)-  “finuu™* (H)- nuku(™) ni"(*) ha(*") kasi™ ni"(")

1EMPH IPFV  wander about IPFV  look for 1 COMP eat 1
1 i0  koko" siti ni"
tfi io'™ (H)- koko" siti™  ni"(%)

because very IPFV  swallow stomach 1

“I’'m wandering around looking for something to eat because I am very hungry (lit.

my stomach is swallowing)
26te  pata  ni'®  -ka ni®  ha kasi  ni"
te(™) pata'® ni'i"(*) -ka(*) ni"(") ha(*") kasiM ni"(%)

and notyet find more 1 COMP eat 1

and [ still haven’t found anything for me to eat

27t¢  a- kuneé -ka  ni"  00ko
te(™) a'"- kunee™  -ka(*) ni"(*) doko™
and NEG put up with more 1 hunger

and [ can’t stand being this hungry.”
28 Te ni™- ka'a" ftita ni-  safa" i
te(™) ni"(")- ka’a™ tita®™  ni"(")- sa’a"" ti(*)

and PFV  say opossum PFV  reply 3AN

And the opossum said in reply,
29 ko 06 oufse" s6 kuu ha duka"  ka'a"
ko™) do™ Ouse™" so'' (H)- kuu ha(*") duka™" (H)- ka'a"(")
but how lazy 2MSEMPH 1PFV  be cCoOMP thus IPFV  say
nd" ha 4 ni'i® nd" hd  kasi nd"
no”(") ha(*") a"- ni*i"(*) no”(*) ha(*") kasi™ no"(%)

2MS COMP NEG find 2MS COMP eat 2MS

“But you are terribly lazy to be saying that you can't find anything to eat.
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30ta-  kené” nd®  notdd ni® 12 na"~  kiatffi no
ta()- kene™ nu"(*") (H)- no- twu™ ni"(") i'a™" na"(")- kutfi no(*)
PROG come up where IPFV put stand 1 here SBJV  chew 1INCL

néo tendé" kotko" siti no"

noo™ teno™ (H)- koko" siti™  no"(")

cane if IPFV  swallow stomach 2MS

Come up here where I am if you are hungry.”

31Té ni" se- @07 s 10*4 4nd"  jaja"  ha ouka"
te™) ni"(*)- se™) u’u" si() lu’a¥  anu™ jaja™® ha(*") duka™"
and PFvV  do  difficult 3G alittle heart coyote comP thus

ni™  kalta" tita

ni"(*)- ka’a™ tita"™

PFV  say  opossum

1t hurt the coyote to its core that the opossum had spoken like that but it said in
reply,
32kd o™~ kd%a" fd  ni"-  sattat tf

ko™) ni"(*)- ka’a™ ti(") ni"(*)- sa’a™ ti(")

but PFV  say 3AN PFV  reply 3AN

33 Na‘’a" pa'at no"  ha a- kuu ni ha kaa ni"
(H)- na’a™ Ba’a™ no"(*) ha(*") a'"- kuu  ni"(*) ha(*") kaa™" ni"(")
IPFV  know good 2MS COMP NEG be able 1 COMP goup 1

ni" nodo no"

nu"(*") (H)- nodo no"(“)

where IPFV  be 2MS

“You know pertectly well that I can'’t come up to where you are
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34 Hfi ouka”
i)  Ouku""
because high

because it is (too) high.

35 Ko kana’pi ni"  nuu" né"  ha nuku  né"
ko™) (H)- ka()- naBi™ ni"(*) nuu™" no"(*) ha(*") nuku™® no"(%)
but IPFV  ask poor 1 face 2Ms comp look for 2MsS

noo

LH

noo

cane

But, please would you look for some cane

36t€  0a-  kud" né" sit! na"-  kutfi ni"
te(™) oda(*')- kuu" no”(*) si(*) na"()- kutfi ni"(%)
and CAUS come down 2MS 3G SBJV  chew 1

and throw it down for me to chew.”

37Te ha  ouka® ni"  kal’a" jaja® ni"-  séni™-ini®  titd
te™) ha(*") duka™" ni"(Y)- ka’a™ jaja™ " ni"(*)- seni™_ini"M" tita™M

and COMP thus PFV  say  coyote PFV  think opossum

As a result of what the coyote had said, the opossum thought,

38nai"~ kud ta  té i'a ho" k*ifni" oe ha
nai"™- kuuM tu(™) te™ i*aM" ho"t (H)-  kYini™" de(*) ha(*")
what be  idiot man this for this reason IPFV  want 3MMS COMP

nuku no ha kasi &8¢

nuku™®  no(*) ha(*") kasi™" de(%)

look for 1INCL COMP eat 3MMS

“Who in the world does he think he is that he wants me to look for something for

him to eat,
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39t ni® pé€" n6 4 ni'i® ha  kasi  no
te™) ni®(")  Bee™" no() a'- ni'i"(*) ha(*") kasi™ no(")

and not even self 1INCL NEG find COMP eat 1INCL

and I haven't found (enough)for myself to eat.”

40ko  a- ni"- kanéé-ini" ti  ha nai® kud ha
ko(™) a"- ni"(") kuneeM'_ini"™" ti(*") ha(*"') nai"™- kuu™ ha(*")
but NEG CTR figure out 3AN COMP what be  COMP

kgja’a" ti

ku(®)- ja*a™" ti(") te™) ni"(Y)- ka’a™ ti(*)

\n -

te  ni™~ kata" ti

tell OBJ 3AN and PFV  say 3AN

But it couldn't figure out how it should reply so it said,
41 N6"  odutka® ka'a® no" j&" teé  kunéta lalif
né"™ duka™" (H)- ka%a"(Y) no™(") ja™ te(™) kunetu™ lalii''™

if thus IPFV  say 2Ms  then and wait a little while

n m

nuku ni

jut na n6d kasi né*
ju®™  na"™)- nuku(™) ni"(*) noo™" kasi no"(%)

approx SBJV  look for 1 cane eat 2MS

“If that is what you are saying, then wait for a bit, while I look for something for

you to eat,

42 06 ha kina’4" né"  ha oré ha 0a-  kag” ni”
do™ ha(*") kuna’a™" no™(*) ha(*") ore"™ ha(*) da(*!) kuu" ni"(%)
how comP know 2MS COMP when COMP CAUS come down 1

si! nik4 nd" ju'c né" t&¢  kadi no" ndu" né"

si) (H)- nika™" no"(*) ju®u™® no"(*) te(™) kadi™ no”(*) nuu™™ no"(")

3G IPFV  open 2MS mouth 2MS and close 2MS eye  2MS

but you should know that when I throw it down, you should keep your mouth open

and close your eyes
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43 k¥ena ha oré ha 0a- kéné" ni® 1" ii® noo juld
k“ena"™ ha(*") ore"™ ha(*") da(*') kene" ni"(") i™ ii"™ noo'™ ju'uM"
SO COMP when COMP CAUS throw down 1 one one cane mouth

n AN

né" Pasi  kéel jaka nuu” nd
no"(*) Pasi" kee"™™ jaka nuu™™ no"(*)

2MS not  enter rubbish eye 2MS

so that when I throw the cane down one at a time into your mouth, dust won't get
into your eyes.”
44 Te oii taut jaja"  na"k“i" ti  ha ouka"
te™) oiit"  (H)- tuu"™™ jaja™" (H)- na"k™i™ ti  ha(*") duka™"
and happy IPFV  feel coyote IPFV  stand 3AN COMP thus
ni®  kalta" tita
ni"(*)- ka'a™ tita™
PFV  say  opossum
The coyote felt very happy standing (there) because of what the opossum had said
45 {fi 10 ta'pi oiki ti ha  kii"® ti  noka
fi™ o™ H-  ta’Bi(*) oiki"! ti(") ha(*") ki%i™* ti(*") nuku™? ti(")
because very imp can't be bothered 3AN COMP go  3AN look for 3AN
ha kasi  ti
ha(*") kasi™ ti(*")

COMP eat 3AN

because it couldn't be bothered to go and look for something to eat
46 t¢  ni"-  ka'a" i
te(™) ni"(Y)- ka’a™ ti

and PFV  say  3AN

and it said,
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47 n6"  odutka" ka'a" no® t& na®~ kanéta ni® t&¢  ka'a"

né"™ duka™" (H)- ka'a™ no"(*) te(™) na"(")- kunetu™ ni"(*) te(™) ka’a"

if thus IPFV say 2MS and SBJV  wait 1 and say
no" oré ha da- kuo" né" sit nd"
ues
no"(*) ore™ ha(*"') da(") kuu” no"(") si(") P

2MS when COMP CAUS come down 2MS 3G

“If that's what you say, then I'll wait and then you say when you are about to throw

them down, all right?”
48 neta jajat  na"k“i™
(H)- netu™ jaja™™ na"k™i"™ ti

IPFV  wait coyote stand 3AN

The coyote was standing waiting,
49 ni*~ ku- na‘a® la‘a
ni"(M)- ku™)- na’a™" lu’a

PFV be while a little

some time went by,
50t ni®~ séni-in® ti  hd 06 -ni®  Oand’Pi
te™) ni"(")- seni™ ini™" ti(") ha(*") oo™ -ni"(M) (H)- da()- na’pi'™t
and PFV  think 3AN coMP how LIM IPFV CAUS  poor
ja‘a" tita
ja'a" tita™

OBJ opossum

and it thought that the opossum was just deceiving it.
51ko ad" -ni®  ni™-  ka'a" tita ni"- sttt
ko™) uu™ ni"(™) ni"(Y)- ka’a" tita ni"(Y)- sa’a™! ti(*)

but suddenly LIM PFV  say opossum PFV  reply 3AN

But suddenly, the opossum said to the coyote,
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52 kati‘a ji't - né™ i ha- ni"- k- Baa" néo

ka™-  w’a™ ju'u™ no(") tfi ha™)- ni"(")- ku(™)- Baa™ noo "
make ready mouth 2MS because PRF  PFV  be much cane
ni®-  talta’a" ni"
ni"(")- ta(™)- ta’a™"  ni"(")

PFV  gather together together 1

“Get your mouth ready because there’s now lots of cane which I have gathered,

53t¢ nad"- 0a- kud" ni® st kutfi né" sl
te(™) na"(*")- da(™)- kuu” ni"(®) si(*") kufi™ no™(*) si(*)
and SBJV  CAUS come down 1 3G chew 2Ms 3G

and I’m going to throw it down to you so you can chew it
54 06 ha kadi no" nuu® ndé"  PI
oot ha(*") kadi™ no"(*) nuu™" no(*) pi™

just make sure COMP close 2MS eye 2MS  warning

but just make sure your eyes are closed,
55n6" t¢ kee jaka t¢  na’pi  no"
no™* te(M) kee"™ jaka"™ te(™) na’Bi"" no"(%)

lest enter rubbish and poor  2MS

or else dust will get in them, and poor you.”

56 Ni"-  seti‘a jaja®  juta ti h4 nii*t i néo  kutfi
ni"(*)- se(™)- tw’a™ jaja™™ jutuM? ti(") ha(*") nifi"™" ti(*) noo'™ kutfiM
PFV  make ready coyote mouth 3AN coMP find 3AN cane chew

ti

ti(*)

3AN

The coyote got its mouth ready to receive the cane for chewing
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57 te ni"- s¢01 ti  nau"| ti
te(™) ni"(")- sedi™ ti(") nuu™ ti(*")

and PFV  close 3AN eye 3AN

and it closed its eyes,

58t ni"™- "k%ita tita 0a-  ku"- kojo ti it "
te(™) ni"(*)- "k%ita™ tita da(")- ku"- kojo™  ti(*) ii"™ ii™

and PFV  begin  opossum CAUS come down pour out 3AN one one
néodo  sitfi jajan
nLH

noo'" (H)- sitfi jaja

cane IPFV  chew coyote

And the opossum began to throw down the cane one at a time for the coyote to

chew.
59 Sia" -ni®  kad tital ni™~ nii  ndo ti
sia"t ni"™) (H)- kuu tita¥™  ni"(")- ni'iM noo  ti(")

for this reason LIM IPFV be opossum PFV  finish cane 3AN

And what would you know but all the cane that the opossum (had) was soon

finished,

60t a- tun na-"fé kaloa ti  ha fith  jaja"  t€  ha-
te(™) a™- tuu na" "tfe"" kada™ ti(*") ha(*") tfitu™ jaja"" te(™) ha(™)-
and NEG be how do 3AN comp fill coyote and PRF

ni"-  safi ti

ni"(")- sapi™™ ti(*")

PFV tire 3AN

and there was nothing it could do to fill up the coyote, and it had become tired,
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61 sia" kuu ha ni"-  na"1oiko tt I
sia™- (H)- kuu ha(*") ni"(*)- na"™)-  oiko™ ti(*") fi
for this reason IPFVv be coMP PFV ~ REPET be angry 3AN because
a- k™ni" it ha fith  jaja"

aLH_ kwil’linML SI(H) ha(LH) t‘s‘ituMH jajanLH

NEG want 3G comp fill coyote

that's why it got angry because the coyote was never getting full.

62 Sia"  kuu ha ni"-  s¢fni"-ini"
sia® (H)-  kuu ha(*") ni"(“)- seni®™  -ini"™"
there 1IPFV  be comMP PFV  think  inside

ti  k“éna ha na"-  kunu" jaja" i

ti(") kVena"™ ha(*") na"(")- kunu" jaja™" tfi

3AN so COMP SBJV run coyote because

i n4"-pa‘al kaoa

ti() na"-  Pa’a™ kadaM
3AN what good do
ni"-  sapi ti

ni"(")- sapi™™ ti(*")

PFV tire 3AN

and that was the reason that the opposum thought about what to do so that the

coyote would run away.

63 Te uo" " ni™- osini® 6 " jan jita’ né’ "
te(™) an" ni"™) ni"(Y)- sini®t (") i{i™ juut? (H)- jita® M ne'u™
and suddenly LIM PFV  see 3AN one stone IPFV  be inside among

n4j6’o t¢  ni™-  ka®a" i

na(M)jo’o™ te(M) ni"(*)- ka'a™ ti(*)

cornstalk and PFV  say  3AN

and then all of a sudden the opposum saw a stone in among the cornstalks, and it

said,

64 ha" ha"

“A hah,
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65juit  i'4 0a- kée! no  jutu 0@
juutt i"aMt da()- kee™ no() jufuM! de(h)
stone here CAUS enter 1INCL mouth 3MMS

here’s a stone that I’ll throw into his mouth,

66 kVend  ha na"-  kunu" o0& 1 ha- ni"- sapi no
k¥ena"™ ha(*") na"(")- kunu® de(*) #i™  ha(™)- ni"(*)- sapi"™ no(*)
¢ COMP SBJV run 3MMS because PRF  PFV  tire  1INCL

so that he will run away, because I'm tired.”

67 Te ni"- sii ti jaja"
te(™) ni"(Y)- sii*™ ti(*') jaja™™

and PFV  say 3AN coyote

and it said to the coyote,

68 Nik4 na’i® ji'a né"  tfi na"- da- kuad" ni"

(H)- nika™ na*™" ju”u™" no(*) #i(™)  na™(")- da(*) kuu™ ni"(")

IPFV  open still mouth 2MS  because SBJV ~ CAUS come down 1
i"ka ka  noo kutfi né"
i"ka"  -ka(*) nood kutfi™ no"(%)

another more cane chew 2MS

“Keep your mouth open because I'm going to throw down another cane for you to

chew.”

69 Ko a- ni"- seéni-ini" jaja®  nai® kua ha ni"-
ko™) a"- ni"(") seni” -ini"™" jaja"™" nai"™"- kuu™ ha(*') ni"(")-
but NEG CTR think inside coyote what be COMP PFV

y

seétni"-ini" tita ha  kada ja'a" i

seni™  -ini"™ tita™  ha(*") kadaM ja'a™" ti(*)

think  inside opossum COMP do OBJ 3AN

But the coyote never thought what the opossum was planning on doing to it.
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70 Teé ni*~ nika jaa" ju'a t t€  ni®  da-  ku-"
te™) ni"(Y)- nika™" jaja™ ju'u™! ti("") te™) ni"(Y)- da(™) ku"(M)-

and PFV  open coyote mouth 3AN and PFV  CAUS come down

Kaps  tt  jod
kapa¥  tita™  juu?

fall down opossum stone

And the coyote opened its mouth and the opossum threw down the stone,
71kd 0 ka'nd"  si
ko™) io™ ka'nu™H si(*)

but very big 3G

but it was very big
72t¢  ni"-  "kitiit s ouku"l  jajat
te(™) ni"(Y)- "kititi"™  si(*") ouku™" jaja"™t

and PFV  get stuck 3G throat coyote

and it got stuck in the coyote’s throat.

sz

73 Ni"-  nu"- kapa tita ni"  no- taa ti te

ni"(")- nu"V- kapa™  tita ™ (H)-  no- tuu™ ti(") te(™)

PFV  come down fall down opossum face IPFV  put stand 3AN and
kvata" i
kvaa"  t

be going 3AN

The opossum came down from where it had been and went away.
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74Te ni"~ nod  jaja" kidi ti  oiki ti  k™énd ha na"-

te(™) ni"(*)- noo™ jaja™" kioi™ ti(") oiki"" ti(") k%ena"™ ha(*") na"(")-

and PFV  remain coyote shake 3AN head 3AN so COMP SBJV
nee juu  ha ni"-  "kitii®  ouku"  ti
nee juu™ ha(*™) ni"(Y)- "kiti%™  Suku™™ ti(")

come out stone COMP PFV  get stuck throat 3AN

The coyote stayed shaking its head so that the stone which had got stuck in its

throat would come out.

75 Te k“ena-ni"-ka ni"- nu- oee”  jaja"  ha ouka”  ni"-
te(™) k“eéna-ni"-ka ni"(*)- nu™-  dee™™ jaja™™ ha(*") Suka™" ni"(“)-
and extremely PFV  become fierce coyote COMP thus PFV

sede ja'a"  tita
sedeM ja’a™! titat™

do OBJ opossum
And the coyote got ever so angry because of what the opossum had done to it.
76 Te ni"- sika ti  k“4%a" i ki- nmd™  ndkd ot titd)

te(™) ni"(*)- sika™ ti  k“a'a™ i ku(*)- na"M)- nuku™ ti(") tita™

and PFvV  walk 3AN be going 3AN go REPET look for 3AN opossum

k“ena ha  na"-  (a’pil ftitd ha  ni"- sedc ja'a" i
k¥ena"™ ha(*") na”()- tfa’Bi'™ tita™  ha(*") ni"(*)- sede ja*a™" ti(")

SO COMP SBJV pay  opossum COMP PFV  do OBJ]  3AN

and it walked away and went to look for the opossum so that it would pay for what

it had done to it.
77 Te ni*- ka'a" jaja"
te(M) nin(L)_ ka?anL JaJ a'nLH

and PFV  say  coyote

And the coyote said,
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78 Bita® t€ né™ na"~ na’~ nii" nd ¢ t&¢  ka'ni® nod
pita™ te(™) né"™ na(")- na"(M)- ni'i"" no(*) de(*) te(™) ka’ni™M" no(*)
now and if SBJV  REPET find 1INCL 3MMS and Kkill 1INCL

0é

oe(")

3MMS

“Now if we find him again, we'll kill him.

79 na"-  k“énd ha ouka™  kaoda ja'a"  oé

na"(")- k¥ena™ ha("") duka™" kada™ ja*a™! de(*)
( ]

SBJV  so COMP thus do OBJ 3MMS
Why would he do this to me,
80te 36 seni"-ini" o ha 0 ko'jo kaa

te™) 3o (H)- seni® -ini"™' de(*) ha(*) io'™™ ko‘jo™MH (H)- kaa
and how IPFV  think inside 3MMS comP very daft IPFV  appear

n 25N s

no a" nai kua i
no(*) a™ nai"™™- kuu™ si(*)

IINCL or what be 3G
and is it that he thinks I'm very dafi or what?”
81 Te ni"- "finud jaja"

t e(M) l'lin(L)- “tjinuMuML _]a_] anLH

and PFV  wander about coyote

The coyote roamed
82kd a- ni™ na™ nfi" jafa"
kO(M) aLH_ I'lin(H) nan(M)_ ni?inLH ja?anMH ti(H)

but NEG CTR REPET find OBJ 3AN

but it didn't find the opossum.
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83Te ni™- ja'a nuud t€ ni"~ konad" jaja° ha  ni™  jaé"a
te™) ni"(")- ja’a™ nuu™? te(M) ni"(Y)- kunaa" jaja™" ha(*") ni"(*)- ja*a"™
and PFV  pass day and PFv  forget coyote COMP PFV  pass

ti  ni'i  tita

ti ni'i"™ tita™

3AN with opossum
And days went by and the coyote forgot what had happened to it with the opossum.
84 Ha'a ku ii" t't" na® kani® 04 k“ena ta kit
ha’a (H)- kuu ii™ tu'u™™ na"~ kani"™ 0a™ k" ena™ ta'™- kitiM"
this I1PFV be one word REPET tell IHON about PL  animal
joka it
jukuM "My ti("

wild PL 3AN

This is a story that I tell about the wild animals.
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APPENDIX E TONAL ASSOCIATIONS

This appendix presents a brief overview of how surface forms are derived from the
underlying tones. We have chosen to present the data in this appendix within an
Optimality Theory framework.! This approach allows us to show where constraints
must be ranked to obtain the correct surface form. In this section we look at some
of the noun phrase data presented in Chapter 6 and show the phonological
processes which are applied to the underlying tones to give the surface form.

It would have been possible to have written the entire thesis from an OT
perspective. However, we decided to present the data in the main part of the thesis

in a descriptive model as OT has and still is undergoing changes.

E.1. THE ALIGNMENT OF UNDERLYING TONES

A foundational principle in the analysis of MXY tone is that most tones align at the
right edge of the morpheme which sponsors them. As a consequence the initial
mora of a bimoraic morpheme is toneless. If this mora is also utterance initial then
a default tone is supplied. First we look at words which sponsor one tone, and then

those which sponsor two. In an OT framework we require two ranked constraints:

ALIGN TONES ROOT RIGHT (ATRR): The left edge of the tone melody

coincides with the right edge of the sponsoring morpheme.

DEP: No insertion of tones.

E.1. Right alignment of sponsored tones

uni” | ATRR | DEp
a) | uni" *

by| wnit | *

In (E.1), we see that the option of having the Low tone sponsored by uni™ ‘three’

associated with both moras is rejected as this association pattern means that the

! Most constraints used in this appendix are based on those found in Yip (2002).
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tone sponsored by uni™ ‘three’ is linked at the left edge of the sponsoring
morpheme. Instead the Low tone is associated at the right edge and a default Mid
tone is inserted to provide a tone for the initial toneless mora. This tableau
establishes the ranking ATRR > > DEP, since inserting a default Mid tone is
preferable to aligning the underlying tones at the left edge.

We now turn to words which sponsor two tones. We have already shown that
rising contours are prohibited on a single mora, although falling contours are
permitted utterance final. We can describe these restrictions with three more

constraints:
*RISE: Rising contours are prohibited on a single mora.

*FLOAT: A tone must be associated with a TBU.
ALIGN CONTOUR RIGHT (ACR): Contours are only permitted at the right

edge of an utterance.

The constraint ACR must be highly ranked in MXY as it is never violated.

Therefore we omit it from the tableaux.

E.2. Falling contour utterance final

ina™ | ATRR | *FLOAT | DEP
a) ® |ina™" *
b) |mar | *!
c) ing"® *1 o

In the data in (E.2a) for /na” ‘dog’, we see that although ALIGN TONE ROOT RIGHT
results in a final contour, this option is preferable to that given in (E.2b), where the
initial Mid of the underlying tone melody is associated with the initial mora. We
also see that it is preferable to have a falling contour as shown in (E.2a) than to
leave the Low tone unassociated, as in (E.2c). This tableau establishes the ranking
ATRR > > *FLOAT, and also *FLOAT > > DEP.

In (E.3) for dita ‘tortilla’, we see the consequence of the prohibition of rising
contours on single moras. The winning candidate given in (E.3a) has a floating
High tone, but that is preferable to either aligning the underlying tones at the left

edge, as shown in (E.3b), or having a rising contour word final as shown in (E.3c).
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E.3. Alignment of two-toned melodies

dita™ | ATRR | *RISE | *FLOAT | DEP
a) = | dia® i i i
b) | oita |
o) | o Y *

From the data in (E.3), although we cannot ascertain the relative ranking of the
constraints ALIGNTONEROOTRIGHT and *RISE, we do see that *RISE > > *FLOAT.

E.2. PHRASAL PHENOMENA

We now turn to examine how these constraints and others are ranked to account for
the surface tones of two word phrases such as those found in Chapter 6. In that
chapter we described how there are three ways in which tones are provided for
TBU’s which are toneless as a result of the association of the underlying tones at
the right edge: the spread of the final tone of the preceeding word; the association
of a floating tone; insertion of a default tone.

We now look at how these processes can be expressed as OT constraints. To

account for the multiple-linking of tones we require the following constraint:

*SPREAD: Do not multiply-link tones.

As we show later, in some contexts we need to differentiate between the
spreading of different tones. For example, *SPREAD(H) would indicate a
prohibition of the High tones being multiply-linked.

In addition the following constraints are required:
MAXL: Do not delete Low tones.
MAXM: Do not delete Mid tones.
As documented in Chapter 6, floating High tones tend to associate at the right

edge of the word which follows their sponsoring morpheme. This can be described

in terms of alignment as shown in the following constraint:
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ALIGN-R (H, WORD): Align every High tone at the right edge of the prosodic word.

To rule out the metathesis of tones in two tone melodies, such as Low High,
we note the constraint LINEARITY which preserves the underlying linear order of
the input tones. This constraint rules out the possibility of the High tone of either a
Mid High or a Low High tone melody associating at the right edge of their
sponsoring morpheme to satisfy the ALIGN-R constraint, and the first element of the

tone melody forming a contour. This prohibited process is shown in E.4.
E.4. Preserve the linear order of the input tones

uop [T

L H HL

This constraint is never violated in MXY, so we omit it from the tableaux.

With these constraints and those introduced earlier in this Section, we can
account for most of the surface forms of the two word phrases given in Chapter 6.
First we look at data in which the first element of the phrase sponsors a floating

High tone.

E.5. Association of floating High tones

kuu® ' “four’
oita't ‘tortilla” | ATRR | MAXL | #*Risg |ALIGN-R| *FLOAT | Dgp | *SPREAD

a) |kad" ofta® . . .

~

b) [kau" ditd *) x *
¢) |kai" dita’ x| * *

d) |kid ita *| *
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In this tableau it is difficult to determine the comparative ranking of the constraints
as they seem to be intertwined.? However, we can say that for these data,
constraints preventing either deleting or disassociating a Low tone must be highly
ranked, as the floating High tone of kuu™" ‘four’ neither deletes nor disassociates
the Low tone associated with the second mora of dita" ‘tortilla’, even though this
means that the floating High tone of kuu™" ‘four’ does not associate at the right
edge of dita" ‘tortilla. The constraint which ensures the right alignment of the
underlying tones cannot be violated.

Part of the complication of the previous example is the number of constraints
needed to account for possibilities that are not attested as the surface form. So in
the next tableau we reduce the number of constraints and possibilities to ones
attested in other Mixtec varieties so that a clearer picture is gained. In E.6, we see
that the floating High tone of kuu”"" ‘four’ does delete the Mid tone associated at
the right edge of kit ‘animal’.

E.6. Deletion of a Mid tone by a floating High tone
kuu™ " “four’

kitiM! ‘animal’

ATRR | ALIGN-R DEP MAXM | *SPREAD

a) & kau"” . . .
kiti
b) kau"
kiti
C) kua”
*1
kiti

The tableau in E.6 illustrates a difficulty in the analysis of MXY tonal phenomena.
The constraints shown in the tableau do apply but they seem to form two separate
groups. In the first group we have ALIGN TONE ROOT RIGHT and ALIGN-R (H,
WORD). Although the relative ranking cannot be ascertained, these two constraints
are ranked higher than the constraints in the second grouping, that is DEp, MAX(M)
and *SPREAD. We also note that the relative ranking of the constraints in the

second group cannot be ascertained.

2 There are other options which we have not included, and other possible constraints which could
have been added, such as MAX(H). However, the resultant tableau would be even more unwieldy.
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The association of a floating High tone with a word which has an underlying

Mid Low tone melody results in a High Low contour as shown in E.7.

E.7. Association of a floating High tone resulting in a High-Low contour

kuu" " “four’
. ALIGN-
ina™" ‘dog’ ATRR R *FLOAT | DEP | MAXM | *SPREAD
a) & | kau" . . N
ina™
b) kau"
ina™
C) kau” . .
ina™ '
d) kug”
*1
ina"

E.3. OCP EFFECTS

We now turn to examine what can loosely be termed OCP effects; that is,

restrictions on adjacent identical tones. Unlike some tone languages, in MXY

adjacent identical tones are permitted, but the restrictions are different for each of

the three tone levels, High, Mid and Low. These restrictions are summarised in E.S8.

E.8. Restrictions on the association and spread of tones

High | Floating | does not associate with the following word if there is a High tone
associated at the right edge
Spread | no restrictions
Mid | Floating | no restrictions
Spread | no restrictions
Low | Floating | does not associate with the following word if there is a Low tone
associated at the right edge
Spread | does not spread to the following word if there is a Low tone at the

right edge
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The restrictions show that the strictest form of the OCP — that is, the prohibition of
two adjacent identical tones — only applies to Low tones. On the other hand,
adjacent Mid tones are permitted. We see that in the case of High tones we have to
differentiate between the behaviour of final High tones which may spread to words
that have a High tone associated at their right edge, and floating High tones which
do not associate with a word that already has a High tone associated with it.

First we look at data in (E.9.) where a floating High tone does not associate
with the second word in the phrase. The question then arises as to which constraints
apply to give these restrictions. The following constraint bans the prohibited
sequence of two separate High tones, but does not rule out a High tone being
associated with two moras:

OCP(H): Adjacent High tones are not permitted.

E.9. No association of a floating High tone

kuu™ " “four’
k%aju"™ ‘horse” | ATRR | OCP(H) | ALIGN-R | DEP | *SPREAD
a) kau"” . .
& k“aja
b) kau" *| . . .
k“aja
o | kud .
k¥&ju

In (E.9a), it is impossible to say whether the floating High tone of kuu™" ‘four’ is
deleted or fuses with the High tone of k"aju/'" ‘horse’. However, we note that
associating the floating High tone of kuu™" ‘four’ with k“aju™ ‘horse’ is
prohibited as this would result in adjacent High tones. However, as we see in
(E.10), High tones do spread to elements which already have a High tone
associated with them. Note that (E.10b) is ruled out because it inserts two default
tones, rather than spread the High tone as occurs in the winning form.

We now turn to look at data where final High tones spread to words with a
High tone.
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E.10. Spread of final High tone

paa™ ‘many’

k% aju'"* ‘horse’ ATRR | DEep | *SPREAD(H)
a) | pas” kvaji . i

&

b) | pas” k ajd x|

) | paatkvaju | *!

In the tableau in E.10, DEP > > *SPREAD(H), that is, it is preferable to spread the

High tone of the first word than insert a default Mid tone. In these data it is

assumed that it is the final High tone of faa™ ‘many’, which provides the tone for

the initial mora of &"aju™ ‘horse’. This assumption is based on the observation that

in unambiguous cases, spread is always right-wards.

When looking at Low tones we see that adjacent Low tones are not permitted

whether that sequence is made up of one Low tone spread to two moras or two
The constraint OCP(L) is taken to prohibit both these

separate Low tones.?

possibilities.

OCP(L): Adjacent Low tones are not permitted.

E.11. No Low Low sequence permitted

uni" & ‘three’

kuka" ‘comb’ | ATRR | OCP(L) | DEep | *SPREAD(L)

a) uni” "

& kuka

b) ani" . . .
kiika '

C) uni” . . "
kika '

3 The reader may recall that adjacent Low tones are permitted in verb phrases, and floating High

tones which are sponsored by verbal morphemes do associate with words which already have a

High tone. It is assumed that a constraint such as PRESERVE-MORPHEME must be higher ranked than

the constraints described here.
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E.4 CONCLUSION

This appendix presents a preliminary analysis of MXY tonal phenomena within a
OT framework. A complete account would merit an entire thesis. Nevertheless
this brief account shows that the ranking of constraints correctly indicates which
option will be preferred, and therefore attested as the surface form. Obviously
much more research and understanding of the newer versions of the theory are

required to do justice to both the data and the theory.
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