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ABSTRACT
THE SEGMENTS AND TONES OF

SOYALTEPEC MAZATEC

Heather D. Beal, PhD

The University of Texas at Arlington, 2011

Supervising Professor: Colleen Fitzgerald

This dissertation describes the segments and tohé&oyaltepec Mazatec, an Oto-Manguean
language of southern Mexico virtually undescribedhie literature with the exception of Pike (195B)e
preliminary work done by Pike and subsequent aealylsy Goldsmith (1990) and Pizer (1994) are
reviewed giving evidence that the system is com@e’ not easily explained. Documentation of the
segments of the language as well as a more compbetementation of the tonal system has significance
for language preservation, comparative Oto-Mangustadies and phonological theories of tone. This
paper presents original field data gathered byatithor during visits to Oaxaca, Mexico, and deswithe
phonetic and phonological patterning for segmentstanes, as well as presenting an analysis fotothe
sandhi.

The author’s research reveals that Soyaltepec tdazzontains 17 consonant phonemes and 5
vowel specifications which contrast for nasalitheTphonological processes that occur are descabed
well as the intricacies of the co-occurrence ofr@moes within the syllable which are shown to balvit
determining the nature of the syllable onsets. Fewels of tone are confirmed to occur lexicallyel as
five rising and two falling tones. The tonal proges include the transfer of tones between morphases
well as the spread of a low register to the end pfionological domain. These processes are autesggim

in nature; however, because the language makesfutmur levels of tone, the one-dimensional tonal



representations which are traditionally used angaeged using Register Tier Theory (RTT). Although
RTT has not been widely adopted, it is shown tonbe only useful but necessary as a framework to
describe four distinct levels of tone while stilloaving the flexibility of independent feature sping
which accounts for the processes that occur inaggsitforward, insightful and predictive manner.

It has been suggested that Mesoamerican tone dgegudo not fit nicely into the typical tonal
typology that divides tone languages into Africawd &sian types. Soyaltepec Mazatec has the invgwfor
an Asian tone language with tones which are styoatjhched to their lexical TBU while at the sarineet
exhibiting processes that are African. It has contiones that are sequential in nature, floatingeso
downstep and widespread spreading. Furthermore,isomportant both in the lexicon and in the graanm
of the language. All of these characteristics amqtypical of African systems. Soyaltepec Mazatees
not fit into either tonal classification; it is ambination of the two. The traditional tonal bicaaie
typology should not be viewed as rigid, exclusiaegories. Un-analyzed tonal languages need to be

investigated without typological presumptions.
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CHAPTER 1

INTRODUCTION

1.1  Overview

The purpose of this dissertation is to descrileehifisic phonology of both the segmental and tonal
systems of Soyaltepec Mazatec, an Oto-Manguearnudayggof southern Mexico, and to demonstrate the
benefits of using Register Tier Theory (RTT) to aédse the tonal system. Furthermore, looking at the
tonal characteristics of Soyaltepec Mazatec will icdo question the value of dividing tonal typghpinto
African-type tone languages and Asian type tonguages.

Soyaltepec Mazatec is worthy of study for seveessons. First, it is an under-documented
language. There is no recent work analyzing thguage and the only article specifically about Steymsc
Mazatec available that contains primary data together wittalysis of the tone system dates from the
1950’s (Pike 1956). There is no work which speaific presents a detailed examination of the segsneht
this language. Second, from the data availabke éiident that the tone system is complex. It in@slfour
levels of tone as well as several significant cantones and is rich in tone sandhi. Analysis ahptex
tone systems, specifically those with four levdlsomal contrast, contours and sandhi, is undeesgpted
among linguistic literature. Third, the Soyaltepdazatec data available has been used to demonsieate
sequential nature of contour tones (Biber 1981,d&uith 1990); however, some of Pike's data and
analysis seems to indicate unitary tonal proceasewell. An analysis of Pike’s data by Pizer (1994)
highlights this contradictory behavidtJnitary tonal behavior is surprising and difficutt explain in a

system in which the contours are composed of semgsen

! Soyaltepec Mazatec data also appears in Gudsgh{®i§69) and Kirk (1966) which list cognate sets fo
Proto-Mazatec. Each work also briefly summarizes #egmental information for each language it
mentions. Regino (1993) also provides some langdagee but it is not very detailed, especially regay
tones.

2 A full summary of Pizer's work appears in Chagter
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In this dissertation | provide fresh, organizedadwhich demonstrates the segments and tones that
occur and | reinforce the evidence in favor of #emuential nature of the contour tones in Soyattepe
Mazatec. | show that traditional single tiered aetgmental phonology is inadequate in describing the
processes that occur. | demonstrate how an apptepphonological representation of tone, in thiseca
RTT, can be used advantageously to explain andigbréfie complex behavior which occurs in this
language. Finally, as the tonal systems of the Agasrare, according to Yip (2002), among the least
studied of the world’s tonal systems, this disgemtahelps to fill that void by further documentiram
understudied language and providing organizedesyatic data for anyone interested in further stofdg
complex Mesoamerican tone system.

The remainder of this chapter is laid out as folo§d.2 provides background information about
the language and the sociolinguistic situation inicl it exists.§1.3 addresses the specific research
guestions that will be exploredl1.4 discusses the methodology employed to collata.§1.5 introduces

the basic phonological theory that will be usedligruss tone in this dissertation.§h.6 traditional tonal

typology is discussed. Finally §1.7 the organizational structure of the dissenaittodescribed.

1.2 Background and Sociolinguistic Situation

The basic background and sociolinguistic informatabout the language includes its physical
location, linguistic characterization and sociahtaxt. Soyaltepec Mazatec is spoken primarily ia th
Soyaltepec Municipio which is located in the Tuxeistrict of the State of Oaxaca, Mexico. It ieof
the 177 languages listed as Oto-Mangdéarthe 16" edition of the Ethnologue (Lewis 2009). Soyaltepec
Mazatec is further classified under the sub-varRopolocan which lists 17 languages under the names
Chocho-Popolocan (8), Ixcatecan (1) and Mazate8anThe Ethnologue indicates that there are 27,600
speakers of Soyaltepec Mazatec as of 2005 with 2@if¥iblinguals.

Mazatec languages can be found in the bottom cehtéigure 1-1 Map of Mexican languages in

the area entitled Southern Central Mexico. The IB5@eéntral Mexico section is enlarged on the follogvi

® Refer to appendix A for a diagram of the Oto-Magwyulanguage family.
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page in Figure 1-2. Soyaltepec is number 161 wisidbcated at the upper right of the enlargement,rzd

the northeastern edges and islands of the resemgated by the Miguel Aleman dam.
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Figure 1-1 Map of Mexican languages (Lewis 2009)



161 Soyaltepec Mazate¢

Mexico, Southern Central: Key To Languages

148 Coyotepec Popoloca
149 San Felipe Otlaltepec Popoloca
150 Santa Inés Ahuatempan
Popoloca
151 Southern Puebla Mixtec
152 Chazumba Mixtec
153 Mezontla Popoloca
154 San Juan Atzinge Popoloca
155 Southeastern Puebla Nahuat]
156 Sierra Negra Nahuat]
157 Morthern Oaxaca Nahuatl
158 Mazatlin Mazatec
159 San Jerénimo Tecdatl Mazatec
160 Huautla Mazatec
161 Soyaltepec Mazatec
162 Ixcatlin Mazatec
163 Coatzospan Mixtec
164 Cuyamecaleo Mixtec
165 Chiquitwitlin Mazatec
166 Usila Chinantec
Ayautla Mazatec

169 Ojitlin Chinantec

170 Chiltepec Chinantec

171 Palantla Chinantec

172 Valle Nacional Chinantec
173 Tlacoatzintepec Chinantec
174 Sochiapam Chinantec

175 Teutila Cuicatec

176 Tepeuxila Cuicatec

177 Tepetotutla Chinantec
178 Ozumarin Chinantec

179 Tepinapa Chinantec

180 Lalana Chinantec

181 Comaltepec Chinantec
182 Quiotepec Chinantec

183 Apasco-A poala Mixtec
184 Ixcater

185 Chocholtec

186 Soyaltepec Mixtec

187 Cacaloxtepec Mixtec

188 Northwest Oaxaca Mixtec
189 Tezeatlin Mixtec

190 Northern Tlaxiaco Mixtec
191 Juxtlahuaca Mixtec

192 Mixtepec Mixtec

193 Sinicahua Mixtec

194 Magdalena Peflasco Mixtec

195 Yucuafie Mixtec

196 Diuxi-Tilantongo Mixtec

197 Tidad Mixtec

196 Tamazola Mixtec

199 Southeastern Nochixtlan
Mixtec

200 Yareni Zapotec

201 Alodpam Zapotec

202 Sierra de Juirez Zapotec

203 Rinc6n Zapotec

204 Yatee Zapolec

205 Totontepec Mixe

206 Tabaa Zapotec

207 Southern Rincon Zapotec

208 Zoogecho Zapotec

209 Southeastern Extlin Zapotec

210 Mazaltepec Zapotec

211 Tejalapan Zapotec

212 Zaachila Zapetec

213 Tlazoyaltepec Mixtec

214 Pefioles Mixtec

215 Yutanduchi Mixtec

216 Mitlatongo Mixtec

217 San Juan Teita Mixtec

218 Tijaltepec Mixtec

219 San Miguel el Grande Mixtec

220 Santa Lucfa Monteverde
Mixtec

221 Atatldhuca Mixtec

222 Geotepec Mixtec

223 San Martin ltunyoso Trigui

224 Copala Triqui

225 Chicahuaxtla Triqui

226 Southwestern Tlaxiaco Mixtec

227 Hundujia Mixtec

228 Yosondia Mixtec

229 Tacahua Mixtec

230 Sindihui Mixtec

231 San Miguel Piedras Mixtec

232 Elotepec Zapotec

233 Huitepec Mixtec

234 Totomachapan Zapotec

235 El Alto Zapotec

236 Lachixio Zapotec

237 Santa Inés Y atzechi Zapotec

238 Asuncién Mixtepec Zapoteo

239 San Juan Guelavia Zapotec

240 Cajonos Zapotec

241 Santa Catarina Albarradas
Zapotec
242 Santo Domingo Albarradas

243 Yatzachi Zapotec
244 Yaldlag Zapotec
245 Tlahuitoltepec Mixe
246 San Pedro Quiatoni Zapotec
247 Mitla Zapotec
248 Giilld Zapotec
249 Chichicapan Zapotec
250 Tilquiapan Zapotec
251 Ocotlin Zapotec
252 Ayoquesco Zapotec
25% Coatecas Altas Zapoter
254 Texmelucan Zapotec
255 Zaniza Zapotec
256 Amoltepec Mixtec
257 Zenzontepec Chatine
258 Ixtayutla Mixtec
259 Santa Marfa Zacatepec Mixtec
260 San Pedro Amuzgos Amuzgo
261 Ipalapa Amuzgo
262 San Juan Colorado Mixtec
263 Pinotepa Nacional Mixtec
264 Jamiltepec Mixtec
265 Chayuco Mixtec
266 Tataltepee Chatino
267 Tututepec Mixtec
268 Westem Highland Chating
269 Zacatepec Chatino
270 Nopala Chating
271 Eastern Highland Chatine
272 San Vicente Ceatldn Zapotec
273 Miahuatlin Zapotec
274 Coatlin Zapotec
275 San Baltazar Loxicha Zapotec
276 Loxicha Zapoter
277 Ozolot epec Zapotec
278 San Agustin Mixtepec Zapotec
279 Amatldn Zapotec
280 Quioquitani-Quier( Zapotec
281 Mixtepec Zapotec
282 Santa Marfa Quiegolani
tec
283 Xanagufa Zapoter
264 Santiago Xanica Zapotec
285 Xadani Zapotec

Language Families
[ Miss-zocue
[ otomanguesn

Tequistiatecan

SOUTHERN CENTRAL
MEXICO

100 b

2000 TILNENALA 3

Figure 1-2 South central Mexico (Lewis 2009)

In addition to Soyaltepec Mazatec, several otheietias of Mazatec can be seen on the map, some of
which, namely, Huautla (160), Chiquihuitlan (16Bdalalapa de Diaz (168), have been studied in depth
The sociolinguistic situation among speakers ofdiepec Mazatec is complicated by the fact
that a majority of the speakers were displaced Usaf the building of the Miguel Aleman dam in the
1950's and subsequent flooding. They now live imownities where several varieties of Mazatec are
spoken in addition to Spanish. There is intermgeiboth between speakers of different Mazatec aiale
and with non-Mazatec speakers. There is also autpieessure on speakers through media such as
television, internet and instant messaging whiehrent available in any form of Mazatec, and so anage
Spanish use. While Soyaltepec Mazatec is a langwhgsh is potentially in danger because of its ctaxp

sociolinguistic situation, it is not an endangelatjuage. There is evidence that the languagdlistedtng



and viable. Despite societal pressures, Mazatetintms to be widely used in homes and betweendsien
As a general rule, children speak their mothemglege as well as the dominant community languade a
as they attend school, Spanish. The local goverhmeeourages indigenous language use and provides
bilingual elementary education in the indigenougglzage spoken by the majority of constituents ahea
school zone. Often, students entering the schostiesy do not speak adequate Spahishbegin their
education without transitional help in their priméanguage.

No one can predict with certainty the future ofamduage. It is important to document the
language now while there are still many speakedsraultiple generations available. Also, documentati
along with a usable orthography (which will be emted by a better understanding of the tone syseem a

provided by this dissertation) may help presenigldnguage.

1.3  Motivation

There is a need for further study and documentatbriMexican tone languages such as
Soyaltepec Mazatec. As noted by Yip, “Many of thiEsguages have been very well described,” but she
adds, “There is relatively little recent theoretiz@rk on their tonal systems” (2002:212-213).

Pike (1956) noted Soyaltepec’s complex systenopé tsandhi and gave numerous examples of
processes demonstrating its complexity as weludessrto predict surface tone from the underlyinges

Her analysis is meticulous; however, there are soengaining questions. For example, she describes a

rising tone which begins at the second highest land rises to the highest levé).f In context, this tonal

contour often splits apart and the final tone liitkglf to the following syllable where sometimé%a), it

surfaces as a High ton#&) (as would be expected, and sometimes, (1b), it wewgdly appears as a Mid-

high tone().

* My information on the state of students in theamttsystem is not scientific; it is based on peason
communication with and the opinion of bilingual dbars.
® The tonal notations are discussed and explain€d.B.1.
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Q) Examples of Mid-high to High contour tone simpléton

Rising contour Resulting tones
a. maiifal + fsed  — madifad fsel

‘It grows’ ‘guava’ ‘guavas grow’
b. &i1 + sed — fsidse

‘he makes’ ‘thick’ ‘he thickens’

Furthermore, in Pike’s data, every time this congimplification occurs, the level tone that rensaim the

original syllable is a Mid tonel). If the underlying tones are truly Mid-high andgHj it is difficult to

understand why after the contour simplificationcanpletely different tone (Mid) surfaces on the orad
syllable. Also, clarification is needed to determimhen the resulting tone on the following syllabéars a
High tone and when it bears a Mid-high tone. In fiftg-plus years since her work was publishedr¢he
have been several analyses of Pike's data in effortinderstand this complex system and gleanibtigu
insights (c.f., Biber 1981, Goldsmith 1990, anddPi¥994), but none have taken into account ahefdata
contained in Pike’s article. There has not been fartyer exploration of the tone system based eshfr
data which either confirms or contradicts this kelly behavior.

One of the complications of any analysis of tandiscerning which differences in tone are due to
phonological processes and which are phonetic. dgséem such as Soyaltepec Mazatec that employs so
many levels and contours, this can be especialiyleriging and the conclusions made are often dbleata
Determining phonetic variations is not straightfards because the results at first can seem capsiciu
once understood, are very regular, even predictdiblese results can include the raising or loweofithe
original tone which can be motivated by either mdsition or dissimilation, as well as the formatioh
contour tones which are usually the phonetic ttarsibetween the original tone and the triggerioget
and therefore can be rising or falling. Also, ligeonological changes, phonetic changes are préticta
One difference between phonetic variation and plogical change is based in the need and ability to
represent the change in terms of the abstracttsteuof the toneme. Phonetic changes result froen th
mechanics of transition and the psychology of défféiation while phonological changes result from

environmentally motivated structural manipulatiohither Pike nor any of the subsequent analyses of



Soyaltepec Mazatec make any differentiation betwedonological tone processes and phonetic
implementations. | will indicate tonal changes dimax by Pike which appear to be phonetic
implementations and give reasons for this assedsmewever, the majority of the dissertation wilcfis

on phonological changes which can be structuradlscdbed. This dissertation documents the tonaésys
using original data and provides a phonologicabaot which is internally consistent and explanatofy
the surface forms present. | demonstrate tone sémathoccurs and discuss register effects thapegsent.

An investigation of the literature surrounding pbitogical approaches to tonal languages with
four level tones revealed little agreement amongnplogists as to how tones should be representsal. T
acceptance of Autosegmental Phonology means thatgbbgists agree that tones exist in a separate tie
from the articulatory segments; however, what tlatlooks like or if it has any imbedded structinas
been unresolved. A number of phonologists haveoceggdlthe issue but, “In practice, most work on tona
phonology skirts the issue of the features andesamts tones as H, M, L or with digits. . .” (YipQ2:
234). In fact, Hyman concludes that there is littbvantage to treating tones more deeply thanriefeto
their, “relative and scalar phonetic properties)tl suggests that linguists, “adopt the integeresystven
for two-height systems: /H, L/ = /2, 1/, /H, M, £//3, 2, 1/, and so forth.” (Hyman 2009:19). Thelgem
with ignoring the structure of tone in a complestgyn such as Soyaltepec Mazatec is there is natavay
make generalizations beyond descriptions, as véllebidenced below i§2.2 when Pike’s article is
discussed. When each toneme is a separate amttstimitive, there is no way to describe natatakses
or predict expected behaviors. If each primitivei® dimensional, there is no way to explain whgre
articulated at the second to highest level of pitcla language might cause syllables followingoitbe
lowered as will be described in Chapter 5.

A detailed description and thorough investigatidrthe interesting and complex tonal system of
Soyaltepec Mazatec will both augment the availditdeature regarding the tonal systems of the Aosei
and provide an ideal venue for the exploring ofatofeatures which is so commonly skirted. Because
Soyaltepec Mazatec has four level tones, multiplet@urs and rich sandhi, it is ideally suited tglexe
the necessity of correctly specifying tone featutesill demonstrate how the tone features and getom

described by Snider (1999) account for the phenanpeesent in Soyaltepec Mazatec.
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1.4 Methodology

In order to collect data for this project | traeglto the state of Oaxaca, Mexico where | persgnall
collected data between 2005 and 2009 during eiigitswarying in length from one week to three nient
to the San Miguel Soyaltepec Municipality. | didigarecorded data from six speakers using a Sony MD
Walkman MZ-R70. The data was transferred to .vilag bn a PC where they were analyzed using Speech
Analyzer (version 3.0.1 © 1996-2007 SIL Internatifrand PRAAT (©1992-2009 by Paul Boersma and
David Weenink). The speakers include four womentamdmen between the ages of 20 and 65.

The data was collected in word lists, specifimfes, simple sentences and texts. Since tone is
relative, the relationship between the pitch valieegiven utterances has more bearing on the ghggo
of the language than the exact values. The shapaabf utterance was therefore documented in isolas
well as how it appears in various contexts. Targedtrances were placed in frames before a High, tane
Mid tone and a Low tone, as well as after a Higietand a Mid tone. Every effort was made to coléect
wide sampling of data in a variety of semantic dimsiahowever, there is always the possibility difiaral
gaps which might be filled with future researctanh confident that phonemes or tonemes which do not

appear in my database are at least rare in theidaeg if not nonexistent.

1.5 Tone Theory

In Soyaltepec Mazatec, the tone on each syllablenportant for the lexical and grammatical
understanding of every utterance. As a tonal lagguat is expected that examples in which tone
differentiates between minimal lexical pairs wi# bbund. Tone in many languages, including Soyaltep
can also be used to indicate the end of a phriseadpect of a verb and differentiate between ubgest
and object of a sentence. In other words, if a@emnly has access to the non-tonal segments of an
utterance, they may misunderstand not only the sémeeference of the utterance, but the tensesasp
and agent of the utterance as well.

While according to Yip up to 60-70 per cent ofdaages are estimated to be tohaine is

sometimes seen as an afterthought to linguistitysisaand is therefore not the focus of most edanat

® This figure is surprisingly high and most likehcludes languages often considered to be accentual.
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programs; “even among linguists tone is sometinees 1S a specialized topic that the general lihgais
largely ignore.” (Yip 2002:1). Because tone is ustigdied, the theories surrounding tone are, pe:haqt
as widely distributed, accepted or as well devadoge other facets of linguistic theory. In an dfformake
the content of this dissertation available to aewidudience, the background necessary to underbstsicl
tone notations and theory that is used hereinusi@gdted in this section. | begin with a descriptaf the
notations that are used to represent tone, anddisenss the tone theories that are the foundatiche
analysis in this dissertation, specifically the dhe of Autosegmental Phonology, the concept of tona

hierarchy, and finally Register Tier Theory.

1.5.1 Tone Notations

There are four level tones in Soyaltepec Mazatetthns a potential of six rising tones and six
falling tones. Although all of these contour tomes not lexical, | include them here for refereasell can
occur as surface tones given the correct envirohriidrere are five level tone letters availabletemdard
IPA. Since only four levels of tone appear in Stgadc Mazatec, four tone letters must be chosenvilAs
be discussed in Chapter 3, the difference in ttehpevels between the High and Mid-High tones thed

Mid-high and Mid tones in Soyaltepec Mazatec is llendhan the difference between the Mid and Low

tones. Rather than choosing four contiguous torelde the traditional ‘low’ tone letterl) has been

omitted in favor of the ‘extra low’ tone lettef){ therefore, the four level tone keys that haverbehosen,

1, 1, 1 and 1, more closely approximate the pitch levels thauaty occur than four equally spaced tone

letters.
In order to indicate rising and falling tonal comts, the names of the tones are adjoined using
‘to’, i.e., ‘Mid-high to High'’ indicates a risingifch from the Mid-high level to the High level. Thene

letters are combined to form a slanted bar whidirzeat the level of the first tone and ends ati¢kel of

the second tone to show the amount of the risalrife., the Mid-high {) to High () rise is indicated as



(7). When the tones are abbreviated, rising andnfaltones are indicated by the abbreviation for the

starting and ending points separated by a dashe(;) M;-H.

Table 1-1 summarizes the IPA tone letters usetitdissertation. The level tones are listed first,
followed by rising and falling tones and an exangifl@ convex tone. The tone name is listed firdofeed
by the tonal abbreviation and the IPA Tone leffdre final column lists the traditional Mesoameritane

numbers used by Pike (1956) for reference. Thestavt@ich occur lexically in Soyaltepec Mazatec are

shaded.
Table 1-1 Tone notations
Tone Name Abbreviatiof IPA Tone Letter] Mesoamerican
Number
Level Tones High H 1 1
Mid-high My 1 2
Mid M, 1 3
Low L ] 4
Rising Contours| Mid-high to High Rising M;-H 1 2-1
Mid to High rising My -H 1 3-1
Mid to Mid-high Rising MM, 4 3-2
Low to High Rising L-H 1 4-1
Low to Mid-high Rising L-M, 4 4-2
Low to Mid Rising L-M» 4 4-3
Falling Contours| High to Mid-high Falling H-M 3 1-2
High to Mid Falling H-M, y 1-3
High to Low Falling H-L \ 1-4
Mid-high to MidFalling M;-M, N 2-3
Mid-high to Low Falling M;-L \ 2-4
Mid to Low Falling M,-L J 34
Convex Contour| Rising-falling L-ML A 4-3-4

The tones are referred to using the tone namellistéhe second column or the tonal abbreviation
listed; the tone letters are usually used when iddiated or for clarification. The tone letterpaars at the
end of the syllable on which it is expressed. Baneple, in (2) the three Soyaltepec Mazatec wadnds t

are presented differ only in their tone.
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(2 Minimal Tone Set (Mid, Low, rising Mid-high to Higtomparison)

Transcription Tone Gloss

a. fad M, ‘wild cat’
b. fal L ‘fog’

c. fal M,-H ‘work’’

The rise in tone represented in (2¢) does notatdiany difference in the duration of the syllable
The duration of the syllable is not significanti§ferent for any of the syllables represented in (2

Two syllable words also have the tone marked eetid of each syllable as in (3). When the tone
on two syllable words is abbreviated, the tone abiations are listed in order and separated byaaespf

the tone abbreviations are connected by a dash(&s}, this indicates a contour tone on a singlalfsle.

3) Two syllable Minimal Tone Pair
Transcription Tone Gloss
a. fse1hé M, M,-M, “visible’
b. tsefh&d M, M, ‘he fell’

In (3), both words begin at a Mid tone; howeveas)(8nds with a rising Mid to Mid-high tone whileb(3

ends with a level Mid tone.

1.5.2 Autosegmental Phonology

The introduction of Autosegmental Phonology (Golite 1976) increased our understanding of
tone immensely and is how generally accepted amptiogologists. To briefly summarize the theory as it
pertains to tone, the features that define tonaimc@ separate tier from the features that defiree t
segments of a morpheme. The tone can therefoiadependently from the segments. Tones exist an the

own plane and are, for all practical purposes,catjato one another regardless of the number ohents

" The noun as in, “The work of teaching...”
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which intervene on the feature skeleton. The gémepaesentation employed in order to show a orer®

association between tone and syllables appea# ime{ow®

4) General autosegmental representation
T T2
CvCC Ccv

The tones (Tand T,) are linked to the tone bearing unit (TBU) of gydlable which is usually centered on
the most sonorous part of the syllable (the nugjeliswever, it has been argued that associatioas ar
actually made to prosodic entities rather than sags (Yip 2002:74), i.e., the syllable or mora. In
Soyaltepec Mazatec, all syllables are open andoweellength distinctions exist, as will be addresge
Chapter 3, therefore, tonal associations are @idett the syllable in general.

Tones are linked to the TBU via association lirdsw the links between the tones and TBUs are
formed has been a matter of debate. One of thénatigomponents of Autosegmental Phonology is the
Universal Association Convention (UAC) which statiest tones are linked to TBUs one-to-one in atleft
right direction until all tones and TBUs are asatmil. When a disparity exists between the numbkers o
tones and TBUs, language specific techniques apgoged to resolve the unmatched units. Some okthes
techniques include stray erasure or deletion afaetdnes and the formation of tonal plateaus otaron
tones. As the theory progressed, the left-to-rdjigctionality of the association was questionedHhusa
(Newman 1986), it was found that the direction séaxiation needs to be right-to-left. Some haveneve
adopted a bi-directional approach such as Archanged Pulleyblank's (1994) proposed Edge-In
Association to account for the patterns in Mendall 2003) proposed Optimal Tone Mapping in which
she questions the idea of directionality all togetlthough she maintains the need to associats wiae
conventions, in this case constraints. Despiteliteeature and debate surrounding tonal mappingciwhi
calls into question the universality of the UACpsmlanguages appear to conform while others redjuiéte

some or all tones need to be assigned in the lexBoyaltepec Mazatec is one of the languages iohvat

8 The segments represented as C (consonant) andweélvwould also be hierarchically arranged bundles
of features hanging off the skeleton from a placklar X, sometimes referred to as the anchor fer th
features. The skeletal layer itself does not contmy information other than linear ordering of itim
slots. However, since other segmental featuresaren focus, this shorthand approach helps lottate
tones.

12



least some tones need to be pre-linked; howevés, bt necessary to associate all of the tonahén
lexicon. Throughout the dissertation | will indieaional associations in Soyaltepec Mazatec whiehrar
agreement with the UAC as well as tonal associatishich either need to be pre-linked or in some way
contradict the expectations of the UAC.

As stated above, no part of the theory requirasttie number of tones and the number of TBUs
must be the same. In fact, some key advantagesitosAgmental Phonology are observed when there is a
disparity of tones and TBUSs. First, there may beanibBUs than tones in which case a tonal plateau is
formed, as in (5) where two TBUs are linked to faene tone and would therefore be articulated at the

same level of pitch.

(5) Tonal plateau
—
TBU TBU

When, however, there are more tones than TBUs ther@éwo possible outcomes. Either all of the tones
will be associated and a contour tone will formjraga) where Tand T, are linked to the same TBU, or
one or more tones may be left floating meaningai$ no association to a TBU, as in (6b), where the
floating tone is represented by a circled tonghis case 7.

(6) a. Contour tone b. Floating tone

T Ts (M)
TBIU/ TE!U

In order for a tone to be directly expressed it nmaslinked, or associated, with a TBU.

Floating tones can originate as part of the ldxiepresentation of a word or when the segmental
information of a syllable is deleted leaving a tetr@nded. The independent nature of tones whichezal
to tonal stability despite the deletion of its i@itsegments is another of the theoretical advastad an

autosegmental analysis.

° Note, however, that a floating tone may still haveeffect on the pronunciation of the surroundomgs,
even if it is not expressed; this situation produdewnstep in many languages such as Bimoba (Snider
1998) and Konni (Cahill 1999).
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Another aspect of tonal behavior involves the @dtlory Contour Principle (OCP) which prohibits
identical adjacent elements, in this case tonalifea, from existing in the representation of a pheme.
One of the primary effects of the OCP is the pritinib of two identical tones being linked to thersaor
adjacent syllables. For example, a word with twitabjes both of which are articulated at a low pitill

have only one Low tone which is shared by bothatjdls. An example from Soyaltepec Mazatec appears

below (7).
(7 The representation of a disyllabic Low-toned weadse/ ‘green’
/{
Su S€

This principle is regularly extended to addressnelets brought into adjacency by the concatenatfon o
morphemes and closely associated words as wellnwike morphemes come together to form a lexeme,
the OCP indicates that if their tones are identisame form of repair must occur. This repair colodd
dissimilation (as in Meeusen't rule in Bantu) onab deletion with subsequent default tone insertidn
third possibility is tonal merger, as occurs in 8itgpec Mazatec. Notice example (8) in which a toned
possessive suffix is added to a low-toned nourgipdatwo Low tones on adjacent syllables within one
grammatical word. Since these two syllables arewdated at the same pitch level, it is clear that
dissimilation has occurred. It is possible that on¢he other L tones has been deleted with sulesgdu
tone spread to the adjacent or that merger hagrecc(since no default L tone has been hypothedized
Soyaltepec Mazatec, this possibility will not baestained here). If the OCP is strictly obeyed, tive
Low tones should not remain independent on adjegidables. A bimorphemic, disyllabic word with only

one Low tone is indicated in (8).

(8) OCP merger produces the surface forryaf-7¢/ ‘his animal’

L L Il_\
tfu + 2 —  f{fu-?e
‘animal’ ‘his’ ‘his animal’
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The two morphemes each start out with their own ltome, but, in the result, they share one Low tone.
This is true only if the two syllables are artideld at the same pitch level. If two Ls remain dyeRTT
which will be discussed in §1.5.4 below will dietathat the second L must be articulated at a Igiteh.
The level of adherence to the OCP is a languagefgpparameter; some languages strictly forbicdea
adjacency while others completely allow it, and¢hare varying degrees of partial adherence.

Another aspect of tonal behavior which is easigresented using Autosegmental Phonology is
tonal spreading. The process of spreading invadviesme extending an association line to an adjacBhk
Example (9) comes from Chumburung as demonstrage8rider (1999:11) and involves a High tone
spreading to an adjacent syllable which is linkedatLow tone. The High tone spread is indicatecaby
dashed association line. In this case, the Low tbaewas originally linked to that syllable is theelinked
which is indicated by the two parallel bars acithgsassociation line.

(9) Chumburung HTS with Lo tone delitfk

H L H L

| NN LN
ka + mbuja — ka  mbuja
ka mbuja kéa mbuja

‘wife’s blood’

When the nouns in (9) come together in the asteeiaonstructiort! the tone from the first noun
spreads to the first syllable of the second nouth @isplaces the original tone from that syllablé&isT
accompanying delinking is separate from the tomeagfing process; it does not happen in every instan
of High Tone Spread (HTS) in every language, adtévely, a contour tone is sometimes formed.

The theory of Autosegmental Phonology explains bawes behave as if they are adjacent to one
another even though there are segments, in tharlsense, which separate them. In the above disoyss
we have seen that Autosegmental Phonology desctidress as existing on a separate tier from the
segments of an utterance. This separation allowthé&existence of both more TBUs than tones toaal

plateaus or a one-to-many relationship) and maregahan TBUs (i.e., contour tones and floating soor

1%1n this example, the acute accent indicates a Kigh while the grave accent a Low tone.
" The associative construction is a grammatical ttoason in which two nouns are placed together to
indicate possession.
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a many-to-one relationship). Occasionally a segmeMBU can be deleted without affecting the tane,
essence leaving the tone stranded (tonal stabi@@P violations can encourage adjacent tones tgene
which also results in tonal plateaus. Finally, grecess of tonal spreading demonstrates tonal ityobil

Each of these tonal processes is explained sinmulyedegantly using Autosegmental Phonology.

1.5.3 Tonal Hierarchy

Much of the work in Autosegmental Phonology hgwesented tones with an H or L (adding an
M when necessary) linked via an association limeatliy to the skeletal tier. In many languagess #gems
to be enough. If there are only two or three tanels, a system with High (10a) and Low (10d) can b
devised based on a binary feature choice similgr+bigh]. The Mid in this system can either be an
unmarked tone (10b) or a syllable which is linkecbbth a [+high] and a [-high] (108 In this type of
system, the features merge phonetically rather thaning a contour tone, and a pitch between Lo an
High results, i.e., a Mid tone. While this kindlotkage to clashing features may on the surfacenssaf
contradictory and unlikely, systems involving tkiad of linkage are occasionally proposéd.

(20) Simple feature geometry

a.H b.M c.M d. L
[+high] [+high] [-high] [-high]
TBU TBU TBU TBU

One problem with representing tone in this wayhet there is no way to discretely describe fouelswf

tone as the two Mids in this system are indistignad would tend to merge phonetically. Some, such as
Tsay (1994) and Hyman (2009), have suggested asgign integer value to each tone to circumvent the
feature debate. This numbered tone can then bedirtk the segment as an autosegmental feature.

However, assigning an integer value relationship pemitive value does not allow natural classesross

2The Mid that results from the multiple linking pfhigh] and [-high] features is often a surfaceeton
which is created environmentally through the spirgpdf adjacent features and not considered to be a
distinct underlying tone (see Hyman 1986, 1993).

13 A similar Mid tone which is linked to both a H aad_ is proposed by Pizer in her analysis of Seysit
Mazatec data as is discussed below in §2.5.4; hexvéner fourth is not unmarked as in (10b), institad
hosts two L tones.
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linguistic tendencies to emerge based on phondbgioperties. Nor does it give any explanatiorhef
numbers of tones found cross-linguistically. Spealfy, there is no reason to limit the numberefdls of
tone that a language might have or give reasonstwhyand three level tone systems are very common,
four level systems less common (but definitely sitd), and five levels (the maximum that has been
convincingly argued) very raré Essentially, while being descriptive, numbering fitches to represent
the primitives in a system is not phonologicallyeeling and allows an unlimited proliferation oh&s. If
just numbering the tone levels is unsatisfactony asing only one feature cannot describe four totes

another feature must be necessary.

1531 Features

In this section, several different approache®tat features that have been suggested for tone are
summarized, problems that arise from fixed featuaes exemplified and potential responses to these
problems are discussed. In order to describe feuel$ of tone which are phonetically distinct and
phonologically informative, two separate featuredfications must be madg@ While the possibility
described above, where one morpheme is unmarketbrier (10b) and one is multiply marked (10c), is
technically possible as a four-way distinctionisitunclear how the phonetic realization in thisgiaage
would be consistently implemented with two distinaod recognizable mid tones. The hierarchical tirec
of tones and which features should be includedhiaraa which has not been agreed upon. Yip in @2 2
textbook on tone does not illuminate us furthemill often, in common with most phonologists, duitie
issue of tonal features and couch my analysis imgeof atomic tones H, M, and L, but ultimately the
reader should bear in mind that these are shortf@amgbme set of tonal features yet to be authiraly

determined” (Yip 2002:46-47).

14 Occasionally systems with five levels have beemviringly described (c.f. Flik's 1977 descriptioh
Dan (Cote d'lvoire), Longacre’'s 1952 descriptionTeique (Mexico) and Edmondson and Gregerson’s
1992 survey of various languages reported to halevé tones, especially Shidong Kam (China) which,
“must be accounted the status of a bona fide fwell tone system” (Edmondson and Gregerson 1992:
572).

15 Even breaking the tone height distinction into tbimary features like f£high] and E-low] is
unsatisfactory because while a tone that is [-hagid [-low] (i.e., neither high nor low) is possblone
that is [+high] and [+low] is a contradiction arttée levels remains the maximum that you can digyin
define, a situation analogous to vowel height digtons.
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Many tonologists (Yip 2002, Bao 1990, Duanmu 1980jee that two somewhat independent
features need to be posited to deal with tone.rmbst commonly referred to features are those dirgtied
by Yip (1980): [tupper] (often abbreviated as Hdrd [thigh] (abbreviated as h, ). These two Uesg
result in a system with four levels divided intootwegisters by [upper] with each of these levelgdaid
into two tones by [high]. In this system, registeused to distinguish two halves of the pitch eligrhese
features nicely divide the speech range into fawadgants; however, because there are four digpitait
levels each associated with a separate and spepidital quadrant; they do not allow for a phonalab
description of the phenomena of upstep or downetepven for the expression of a fifth level of tone
which is necessary for some languages.

As a response to the need to account for more giitopitch heights, Hyman (1993) proposed
using H and L as unary features to distinguish blo¢hregister and the tone. These features arpedkfis
register or tone based on their location in theatayeometry. Hyman's 1993 model places the register
feature on the Tonal Root Node (TRN) and the téeature on the Tonal Node (TN) as in (11).

(12) Hyman 1993 — proposed tonal geometry

(o
TRN
TN

L H

When a L is located on the TRN, as in (11), it esrto lower the register relative to the previauset
Therefore, the structure in (11) is the depictiba downstepped High. Each time a new TBU appesas i
utterance with a L on the TRN, the register is Iedeagain. This recurrent lowering allows the ssaip
downstep that occurs in some African languages.répister, in this case, is a more abstract lef/gitoh

and not strictly speaking dividing the speaker'tcipirange as it does in Yip's definition. The ‘tshe

18 Occasionally, fraised] is used instead of-high] to refer to the tone feature (Pulleyblank 198Bhis

is just a terminology distinction without redefipit. Bao (1990, 1999) and Duanmu (1990, 2000) pepo
attributing these features to laryngeal featurésguthe features of [+ stiff] and [+slack] from H&aland
Stevens (1971). Duanmu also adds [tabove], [tbe(@®P0) and [thick] versus [thin] (2000) to make th
necessary distinctions.
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denoted by the H and L attached to the TN are kigim and low compared to the current register wtich
interpret to mean the reference point. Hyman (1@2#6ines the primitive features responsible foretamd
register height as: H raises the pitch one univatmneutral reference point and L lowers the piiglihe
same amount. When both an H and L are attachdwdENl, the effects cancel each other out, as in)(10
above, producing a mid tone at the neutral heiglgtnan’s approach resolves the problem of describing
downstep; however, there is no way to distinctstidguish four levels of tong.

Although not widely adopted, Snider (1999) buitatsthe relative nature of tone expressed by
Hyman and attempts to resolve the two problems ioweed above: the need to describe at least four
discrete levels of tone and the need to have asy8iat allows downstep (and upstep). His featares
abstract and unary like Hyman'’s, but, unlike Hym@&nider maintains the separateness of registetosed
The register features aneand! which he defines as, “Effect a register shift higher, and = lower
relative to the preceding register setting.” Thealdeatures arkl andL which he defines as, “Realize this
TBU atH = high pitch, and. = low pitch relative to the current register” (8ai 1999: 25). Because
Snider’s definitions do not refer to a specifictpafrthe pitch range or to specific muscles andt leeel of
tension, he is able to allow a high tone to be esped at the same pitch level as a low tone dfexatit
place in the utterance, yet still be phonologicdilstinct. Furthermore, like Yip, he is able toideffour
distinct levels of tone as: HH(h), M; (H, I), M, (L, h) and L (, |). Snider’s features are the only ones
described here that allow at least four distintttplevels with flexibility in the expressed pitoha given

phonological representatiofi.

1532 Tonal Geometry
In this section, | discuss the concept that festimrave a specifically defined relationship wita th

skeletal structure of an utterance. Just having features does not give the complete picture. The

YPizer (1994) tries to solve this problem by allogvimore than one H or L to exist on the TN in an
additive fashion: i.e., if one L is one pitch ubilow the neutral pitch level, then two Ls are twuts
below the neutral pitch level. Sé.4 for the way she suggests this would play o@agaltepec.

8 The features defined in RTT allow up to six distip defined levels of tone. A super High tone is
defined as a High tone which is preceded by a &lyiprescribed floating low register while a supemw
tone is a Low tone preceded by a floating highstegiin the lexicon. For further discussion theiasted
reader is referred to Snider 1999: 62-65.
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relationship between features is often part of dledinition and crucial to the understanding of the
application of tonal features. Recall the discussibthe features proposed by Hyman (1993) whichewe
defined partially based on their position in theabfeature tree as was shown above in (11). lgéction,
| discuss some of the geometries proposed for gk give arguments in support of adopting Snider’s
model. Since we have already addressed Hyman33jl@eometry, | will not revisit it.

Yip’s original proposal (1980) involved featureisedtly linked to the skeletal tier (12). In this

model, register and tone are completely independent

(12) Yip’'s 1980 geometry diagramming a rise in the upgeeister { or 1)

H
|
A
I h
A rising tone froml to h in the upper registeH is represented in (12). The problems with this

representation are: first, as there is no relakignbetween the two features, it is difficult torespd a tone

to another syllable as a unit, and second, it goissible to distinguish betweet) @nd (1), thus limiting the

number of contours that are possible. Yip (1989)ises this geometry to incorporate a relationship

between the features as shown in (13).

(13) Yip’s 1989 geometry diagramming a rise in the upegister { or 1)
o

I|{ (Register)

[ h (Tone)
In (13), the same rising tone (franto h) in the upper registeH() is demonstrated; however, this time the
register serves as the Tonal Node to which theltprimitives are subordinate. The structure allows
spreading from the tonal node to the TBU, thergineading the entire tone easily. The tones arevatio
to spread independently; however, if the registeeads, the tones must accompany it. The représamta

allows for the changing of register only throughdeletion and insertion process. In other words, a

neighboring register cannot alter the registeriaggion (through a spreading process, for examyt@put
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also altering the tonal features. This geometrykaavell for the types of contours that Yip propoas
Asian tones where contours are confined to ond@mother register. It cannot accommodate a ridalbr

between the registers, however, as is necessatgarfguages like Soyaltepec Mazatec. And againpésd

not allow for a distinction betweef)(and (1). An alternative with more flexibility is offered ao (1990)

as represented in (14).

(14) Bao’s 1990 geometry diagramming a rise in the uppgister { or 1)

o

|
A

H Contour
/\
I h
In (14) the same rising tone on a high registeteimonstrated. In this geometry, the register, H jpand
the Contour feature are sisters under the TonakNdte tonal features of | and h are subordinatieo
contour feature. The contour and register, as althe tone primitives, can spread independerntlig. |
more natural to replace the register in this regwgion than in a geometry such as (13) becaumeva

association can be formed and the existing regidedinked without disturbing the remainder of the

geometry. Bao, however, still defines registeria same way as Yip, thereby confining the contéairs

only one register, and once again fails to distisigietween) and (1). Only one rise or fall is allowed

per register.
Snider's (1999) geometry appears similar to Ba®9(); however, there is no contour node.

Instead, Snider proposes a tonal tier and a redistehat exist in separate planes, as in (15).
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(15) Snider’'s 1999 geometry diagramming a high tone (

Register Tie
H r Tonal Tie

o } Tonal Root Node Tit

Tone-Bearing Unit Tie

In (15), a high tone on the high register is repnésd. Because the tone and register features iexist
separate planes, they function completely indepathdef each other. Either feature can spread to a
neighboring TBU without affecting the other. Aldbe entire tone can spread from the Tonal Root Node
(TRN) which serves as a point of coalescence fffe¢htures.

In terms of representing contours, this geometiyws three types of contour tones to exist:
contours that are true sequences of separate tmilesl composite contours by Snider (Bunitary
contours in which there is a change in registedenttie tone remains constant (17a) and, finallytamy
contours in which there is a change in tonal meletile the register remains constant (17b). No&t the
contour which changes in tonal melody is the oppetof unitary contour capable of being represebted

Yip and Bao above.

(16) Composite Contour (Snider 1999: 56) diagrammingllafiom High to Low {)

h I (Register Tier)
H L (Tonal Tier)
(TRN)
TBU

The structure in (16) represents a falling tonenfi High to a Low tone. The H and L have come toget

each with its own TRN and are joined by associaliimes to one TBU. The separate planes of the &k

9 All of the geometries presented here, other thgm D80, allow two separate TRNs to associate to a
TBU, thereby allowing sequential contours.
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register are represented by lines which slant idiffdy. Also, the register features are always espnted
by lower case letters with longer association lingxile the tone features are represented by cdpitalrs
with shorter association linéS.

a7 Unitary Contours (Snider 1999: 56)

a. Change in register b. Change in tone melody
Fall from High to Mid-High {) Fall from High to Mid {)
h I h
H H L
TBU TBU

In (17a), the unitary contour has a change in tegisom high to low while a high tonal melody is
maintained. This represents a High to Mid-highirfiglitone. In this case there are two features en th
register tier which are linearly ordered with respto each other and therefore must be articulited
sequence. In (17b), the unitary contour has a ahamgonal melody from high to low while the high
register is held constant which represents a Higklitl falling tone. In this case, the two tone teat are
in the same plane and are linearly ordéfetlaving a geometry which allows both compositeteors and
two types of unitary contours allows for a greatldef flexibility. First, any two tones can comeg&iher
and, second, eight of the twelve contours whichpaxigsible given four levels of tone can be repriesktas
either composite (two TRNs) or unitary (one TRNheTonly exceptions are the contours between the
extreme tones H and L, rising or falling (which wapresented in (16)) and the rise or fall betwten
middle two tones. These two sets of tones do nuwe lether register or tone features in common, so
therefore must maintain separate TRNs and areftterby nature composite contour tones.

| have described the evolution of tonal geometsiasting from Yip’s single level 1980 proposal
to her incorporation of hierarchy in the 1989 getrynehe innovation of a sister node by Bao 199@ a
totally different approach offered by Hyman. Figall described the approach taken by Snider 1998wh

is very similar in many ways to the previous sugiges; however, it incorporates sister planes austef

2 The length of the association lines is relevamy as a visual aid in interpreting the diagrams.
2L Features which occur on the same plane must ioelated in sequential order from left to right.
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sister nodes, allowing for greater autonomy betwbenfeatures and a greater level of flexibilitaththe
other models. It is this model that | will arguesbe&escribes the tone system of Soyaltepec Mazatec
because it both discretely defines four levelsooetand allows a register feature to spread indipely
from the tonal features. No significantly differenbdels for tonal geometry have been widely disted

in the past ten years.

1533 Summary

In summary, in order to fully describe a systerthvfour level tones such as Soyaltepec Mazatec,
it is necessary to adopt more than one featur¢ofoe. When there is more than one feature for ttres,
guestion of how the two features are related tdh estber must also be addressed. Yip (1980) offers a
solution in which the two features are completelgependent from one another and attach directtiido
skeletal tier. The problem with assuming this siesplof geometries is that it does not allow for
generalizations and predictions based on the behatithe features in question, and it does naivathe
tone to spread from one TBU to another as a unitn&h and Snider each offer features that are define
relatively which allows for a phonological explaioat of the phonetic realities of upstep and dowmste
Yip, Bao and Snider each offer geometries thatwalfor the description of four level tones, and each
allows concatenations of level tones to form contmmes. Furthermore, each allows a mechanism to
describe unitary contour tones. Snider's geoméioyyever, allows a degree of flexibility beyond Yapd
Bao in that some tones may be described as hawitigabunitary and sequential nature. Snider’s gégme
also allows the contours to occur between two tegis and it allows the register features to spread
independently of the tone melody features. Theilfilexnature of Snider's geometry combined with the
relative nature of the features he uses providgstem which will allow a discrete description gfto six
levels of tone, as well as giving a phonologicgblaration for effects such as upstep and downgtbe.
description of the tone system of Soyaltepec Mazatmjuires this kind of explanatory power and

flexibility.
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1.5.4 Register Tier Theory

In the above section, | explained the motivationdhoosing features and geometry described by
Snider (1999). These features and geometry worktheg in a system called Register Tier Theory (RTT)
Proposing a more complicated hierarchical geometrpne does not change the way the autosegmental
approach to tone handles tone processes. Thestilamme-to-many and many-to-one relationshipsnd®
are stable, they remain despite changes in seghealizes; but, they are also mobile, they can be
expressed on a different segment without changéiseirsegments themselves. Tones can still be rilgati
and TBUs unassigned. Linkages can be already foiméue lexicon or assigned through processes. The
difference in RTT is that now there are two feasunéich may be involved. In this section, | summari
the implications of utilizing these features andmetry to describe a tonal system. First, | diséuss the
structures described account for four levels oetoand how these relate to pitch levels, next tries
how RTT structures are used to describe autosegmeinénomena followed by a section discussing tone

spreading and finally | address OCP effects in RTT.

1541 Four ToneLevels
In order to represent four discrete level tondaguSnider's (1999) geometry, the two register
features and two tonal features are combined mddur possible groupings (18).

(18) Features of the four tones

H Tone | L Tone

h Register| HId h) | M, (L h)

| Register| MMHI) | L(LID

The geometry of the tones and features was disgussd.5.3.2 and was illustrated in (15). Based on the
features, we expect to find natural classes in Wwhanes which share a feature, pattern togethear. Fo
example, the H and Mshare &H Tone feature as demonstrated in (18) and theréfone a natural class.

The only two groups which share no features are_JHvhich is not surprising given that these are the

extremes and {MM,} which is somewhat surprising since the two levale adjacent in the pitch scale.
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These definitions indicate that we do not expedirtd overlap in the behaviors of the;Mnd M tones,
nor do we expect to find ease of transition betwdentwo. In other words, the H and the Bhare any
behaviors that are based on thdonal melody. And the Mand L share behaviors based on lthienal
register. For example, a process which spreadd-thgister feature causing a lowered register on an
adjacent TBU can be triggered by both the Low tané the Mid-high tone. We do not expect the H and L
to share behaviors nor do we expect the &amd M to share behaviors. The theory predicts two
phonological Mid tones (Mand M) which are separate and distinct.

The theory predicts that a H tone could be charigesd M, tone by changing its register feature
fromhtol, or to a M by changing its tonal melody feature fré#rto L. A M; could be changed to a L by
changing its tonal feature from to L or to a High by changing its register feature frbto h. But, a H
cannot be changed to a L without a complete chahgd of its tonal features, nor can g ke changed to
a M, without a complete change of both features.

In order to determine the phonetic implicatiofishese tonal specifications, the definitions of th
features must be applied. First, the register fndé relative to the register of the previous TRt a
neutral point if the tone is utterance initial).ndgh registerh, is defined as being higher than the previous
register, while a low registel, is defined as being lower than the previous tegisln other words, there is
no fixed point in the pitch space that correspotadeegister. If separateregisters are linked in sequence
(although this potentially violates the OCP), thtehp will become successively lower with each new
register. Second, the tonal melodies are relatithe register, so a high tonal meloHly,is defined as high
with respect to its register and a low tonal mejddyis defined as low with respect to its registeneT
phonetic height of these tones can therefore beesepted as in (19). In this representation, thehelh
lines represent the register features (labeled widir feature designation but which are known & b
higher,h, or lower,l, only by reference to the other register presehile the solid lines represent the tonal
features which are further described through the afsan up- or down-arrow and feature lab¢lqr L).

The level of the solid horizontal line symbolizés phonetic pitch level.
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(29) Phonetic height for four level tone phonemes (SNid99:24).

In (19), it is apparent that according to thessuie specifications while Moccurs on the higher
register, it can be phonetically lower than.NThe exact pitch distance between the tone’s nyefleatures
and the register features is language specificdnBreasing the space between the registers andaiktag
the distance between the tone and register, therigddones can be caused to align phoneticallyltiagu
in a system with three phonetic tone levels but folionological descriptions, or the;Nhay be made
lower than the Ml The interested reader is referred to Snider (B¥82) for a demonstration.

Theoretically, every language should have aceezese levels. Some languages never make use
of them, in which case evoking the geometry unreamily complicates the phonology. In languages with
downstep, the downstepped High is structurallysdn@e as the Mid These types of languages may or
may not have a lexical MjdA two tone language usually has a H on the higagister and a L on the
lower register. A three tone language might hatiteeeiof the two Mid tones described here. For examp
in hypothetical Language A, a language with theaels of tone, both M and H tones are subject to
downstep. When analyzed according to the featwesridbed here, this means that these two tones must
share @ register, i.e., H isH{ h) and M is [ h). When d register spreads, the H is downsteppedHtt) ©r
M, phonetically and the M is downsteppedltd)(or L phonetically. The Mid tone in Language A is
therefore a Mas described above. Conversely, in Language Bhantanguage with three levels of tone,
the process of downstep behaves differently. THe Mt subject to downstep but instead instigates
downstep of the H. Therefore, the M of Language i&tbe represented as a { ) which does not share

ah with the H tone, and is therefore not subjectdwiastep because it already hdsegister. In this
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language, the Mid tone is expected to form a nhtlaas with the Low tone both of which will trigge
downstep of the High tone.

The four levels of tone as described in RTT hawer fdistinct phonological representations. In
some languages, like Soyaltepec Mazatec, all feuvels occur lexically. In other languages only ¢hre
lexical levels of tone occur, but the phonologidefinitions are still relevant and helpful in expiag the
difference between the occurrence patterns of dmpndetween the two languages such as the
hypothetical Language A and Language B describeyeabFor the purposes of this dissertation, it is
important to remember that each of the four leeél®ne is specified for eithdror | register andd or L

tone, and these features are what define the pbgical activity of the tones.

1542 RTT Representations

In this section, | illustrate the autosegmentakresentations of tonal platedtiand floating tones
as represented in RTT. Contour tones were alreddreased above §1.5.3.2.

First, plateaus in RTT can be either complete atigl plateaus. (20) demonstrates a complete
tonal plateau in which two TBUs are attached tostame TRN, and a level High tone is expressed om. ea

(20) Tonal Plateau — the representation of a disyllabid word

h Register Tier
H Tonal Tier
TRN
TBU TBU

In this example, both tonal features are shareédmh TBU. Partial plateaus are also possible irchvhi
only one of the two tonal features is the samehis case, the tone is not the same on the twaldgh. A

plateau can occur between adjacent register |1€2ébs) or adjacent tonal levels (21b).

#2 Recall that a plateau occurs when the same feataners on more than one syllable in succession.
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(22) Partial Plateaus

a. Register Plateau — H,M b. Tonal Melody Plateau — HM
h RT h | RT
H L TT H TT
TRN TRN
TBU TBU TBU TBU

The diagram in (21a) represents a High tddeh) on the first TBU followed by a Mid tond.(h) on the
second TBU. The register is the saimefor each tone; however, the tonal melody charfiges H to L. In
(21b), the tonal melody on each syllable is the esarh) but, the register changes fromto |. This
represents a High tonkl () on the first TBU and a Mid-high tonél () on the second TBU.

Second, floating elements may be represented i Rie entire tone could float (22a), a register
feature could float (22b), or a tonal feature coflwht (22c). There are two ways to indicate flogti
elements in RTT. First, when two tonal features@esent but not associated to a TBU, the featares
linked to a TRN as in (22a), but the TRN is nokéd to the TBU. The absence of the association line
indicates the floating nature of the tonal elemémi(22b and c) floating elements are circled whilhe
more traditional representation of a floating elamé&his method is only possible when there is @rg
feature which is floating.

(22) Floating elements

a. Floating tone b. Floating register c. Floating tonal feature

| h Q) | |
S
TBU TBU TBU
In each of the diagrams in (22) there is a linkeavltone and a floating high element. The linkecetoare
placed purely for reference. | have altered theeoraf the floating elements in relation to the &k
elements as a reminder that floating elements ncayrao the right or the left of a given linked ralent,
e.g.. a floating tone may occur as a prefix ouffixs it may mark the beginning or the end of agde, or

it may be the result of a deleted first syllableaodeleted final syllable. The situation in (22amhich a
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TRN is floating is often the result of segmentaletion. Because of the phenomenon of tonal stgit
fully specified tone which was previously linked &osegment may remain after the segment is deleted
leaving the tone unattached to a TBU. In many laggs, floating tones can also be part of an uniderly
lexical representation. In (22b), there is a flogthigh register and in (22c) there is a floatimghhtonal
feature. A floating tone may attach to the surfaleanent to its right or to its left, or it may reimfloating

and make its presence known by influencing thecafjgelements through downstep, upstep or thraugh t
prevention of expected OCP violations. The direwliy of floating tone attachment is not only laiage
specific, but in some cases is morpheme specifigeawill see below in Chapter 5. A floating toneynise

part of an underlying representation of a morphemi may be the entire underlying representatiothe
case of grammatical tones. For example, the caadofder tone representing the edge of a phrasfteis

a floating low register feature.

1543 Spreading

Again, since RTT is an extension of AutosegmePRtabnology, the tonal processes are similar.
Any level of the tonal representation can spreaa me@ighboring entity by linking one level belowssilf. In
other words, a TRN can spread to a TBU in whicledasth the associated register (r) and tonal me(ojly
specifications would spread as w@Ba). The register can spread and link to a neigh¢pd RN (23b) or a
tonal melody feature can spread (23c), likewisa TRN. Whether or not the target of spread need®to
an unassociated node is language specific as igeher not delinking accompanies spreading.

(23) Possible spreading routes in RTT

a. TRN spread b. Register spread c. Tone madpohad

K ty
TBU, TBU, TBU,

In each of the structures in (23), the spreadiagufe is indicated with a dashed association EHaeh of

the TBUs present is fully specified as a remindet tthe spread of tonal features is not necessarily

dependent on whether or not the targeted anchatitotis already specified for tone. No furtherqasses
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such as delinking which often accompany spreadimggsses have been indicated. Below, some possible
results are demonstrated.

First, complete tone spread is demonstrated irLtve Tone Spread (LTS) of (24). In this case,
the TBU which is targeted by the spread is unsjeetibr tone.

(24) LTS to unassociated TBU

~
~
~

TBU TBU

The result of the spread in (24) is a tonal platélael two TBUs are both linked to the same Low tand
pronounced at the same level of pitch.

If the targeted TBU is already linked to a toaecontour may appear on that TBU (25a) or the
tone that is present may be delinked (25b).

(25) LTS to associated TBU

a. Contour tone formation b. LTS with delinking
I h I h
TBU  TBU TBU TBU

In (25a), the first TBU maintains a low tone whitee second TBU which originally had a level Higime¢o
acquires a rising Low to High contour tone. In (R5both TBUs surface with a level Low tone. The
original High tone is delinked which is represenbgdhe two parallel bars across the associatim li
Similarly, when only the register feature spreatis, result is either the formation of a contour
(26a) or delinking of the original feature (26b)iefhwill create a level tone on that TBU as wdllotigh

the level tone may not be the same as the tonbkevadjacent syllable.
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(26) Register Spread

a. Contour formation b. Delinking
I h I h
L/~_ H L/ >~ H
TBU TBU TBU TBU

In (26a) the low register spreads from the firstJr® the second, forming a register contour onséeond
TBU. The first syllable surfaces with a level Loane while the second syllable surfaces with a Mghh
to High rising contour tone. In (26b), the sameigieg spreading process occurs; however, the eggist
from the second TBU is delinked, again indicatectoy two parallel bars across the original assioriat
line. In this case, the initial TBU surfaces witth.@wv tone and the second TBU surfaces with a I&did-
high tone. In many languages, this low-registeeagding accounts for downstep. If the second TBhbis
already specified for register, the spreading efrégister can form a level tone on that syllahithout the
need for delinking.

The final spreading process that can occur isgineading of a tonal feature. Again, the spreading
may result in the formation of a contour, as ingRor delinking may produce level tones on eadlalsie,
as in (27b).

(27) Tonal Feature Spreading

a. Contour formation b. Delinking
I h I h
L H L H
TBU TBU TBU TBU

In (27a), the low tone feature spreads from the filBU to the second and a contour is formed. imdhse,
the first TBU surfaces with a level Low tone an@ tsecond TBU surfaces with a Mid to High rising
contour. In (27b), the tonal feature on the secbBW is delinked after the tone melody feature ageeso

a level Low tone remains on the first TBU and aeleMid is formed on the second. In both cases, the
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registers of the TBUs are not affected at all. Ag#ino tonal melody is originally specified, aséd tone is
formed on the targeted syllable without the needidinking.

In the process of spreading as it occurs withinT Rthe entire tone can spread with all of its
features, a register feature may spread or a featlire may spread. In each case, a level toneresayt
on the targeted syllable (in the case of delinlangf that syllable was not previously associateth\a tone
specification) or a contour tone may result onttrgeted syllable (if multiple features for a givemister
or tone remained linked to the TBU.) Whether ldegles or contour tones result from spread is guage
specific parameter. In all of the examples provitlede, spreading has been represented as occinriang
rightward direction. While this is more common a4disiguistically (Cahill 2007), it is not required;

leftward spread is possible as well.

1544  OCP Effects

In this section, | discuss some potential effeétdhhe OCP as represented within a RTT approach.
As has been previously stated, if a language adhsdrietly to the OCP, adjacent features are pitddb
Whether identical feature adjacency is forbiddety avithin a lexical representation or if this prbfkion
also extends to tones which are adjacent due tectidn, affixation, the addition of a clitic or duo
phrasal formation is also a language specific patam For example, in Soyaltepec Mazatec, the
phonological domain governed by the OCP extendstgtyhe grammatical word to include closely related
modifiers.”® Similar to the spreading processes, OCP effecty e applied to the entire tonal
representation, to the register feature or toadhaltfeature.

First, (28a) illustrates an unacceptable tonaresgntation if the OCP is active while (28b)

representes an acceptable representation.

% The exact nature of the syntactic relations ingdlfiere needs further study. At this point in thalgsis,

the phonological domain in Soyaltepec Mazatec séeraacompass the entire noun phrase which includes
qguantifiers which precede the noun and modifiersctwifiollow it. A phonological domain is also formed
by a verb phrase and encompasses at least thaméiits direct object.
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(28)  Accpetable and Unacceptable representations

a. Adjacent L tones b. Tonal plateau
I I I
L L %
TBU TBU TBU TBU

When two identical tones become adjacent, as in)(28ly one tonal specification is allowed. If {hiech
of the two syllables is identical, then the twortleal tones in (28a) could merge at the levehef TRN to
produce the structure in (28b). Whether the firssecond TBU loses its features (with accompanginay
erasure and potentially default insertion) or wketthe two sets of features merge is a languagefi&pe
matter for debate and beyond the scope of thied&®on. If the OCP is active in a language and tw
TBUs are adjacent within the domain specified, #®imucture given in (28a) is not allowed. The
representation given in (28b) which contains orteofd¢onal features is more appropriate as theltreu
TRN merger or deletion (with accompanied spreadjvated by the OCP.

Second, the OCP may affect the register featuhesvthey become adjacent as in (29). Again, the
effected register could be deleted, dissimilationld occur or merger may be used as the repaiegya
for the OCP violation.

(29) Register Merger

a. Adjacent registers b. Register Plateau
I I |
%I/ }7 H
TBU TBU TBU TBU

The structure in (29b) demonstrates the mergehetwol-registers. The tones on the two TBUs remain
distinct, the first being a level Low and the setdreing a level Mid-high. If the OCP is not activea
language or repair strategies are blocked for sarason (such as the presence of a flodtinggister),

thus leaving twd-registers on adjacent TBUs, then the second TBUbwilowered. The reason for this is
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that each overtregister is defined as creating a register lowantthe preceding register. Therefore, two
Low toned TBUs that are adjacent and articulatetthetsame pitch must share theegister specification.
In the tonal situation specified in (29) where eeond TBU has a different tonal melody, if taregisters
remain on the adjacent TBUs, then the sederajister would indicate a lowering of the Mid-highhe
exact pitch of this lowered Mid-high, i.e., whethar not it would be pronounced below the Low tone
preceding it would depend on the language spegifiah distance specified between the registerstamal
melodies of the given language.

Finally, the tonal feature may violate the OCRut@sg in merger, deletion or dissimilation. When
two tone features become adjacent and no otheir reipategy is indicated, the two features will emqglas
a shared feature between TBUSs, as is represent8li).

(30) Tonal Feature Merger

a. Adjacent L tone features b. OCP Result
I h I h
L L L
TBU TBU TBU TBU

Recall that the tonal features and register featasést in separate planes, so the associatios éne not
crossing, despite the 2-dimentional representafitwe. first TBU in both (30a and b) has a Low tone a
the second TBU has a Mid tone.

The power and effects of the OCP are languageifgpes are the repair strategies, but it is
important to note that the effects may be felt leetwany two adjacent elements. OCP motivated merger

can join entire TRNSs or just the feature on thesteg or tonal tier.

1545 Summary

RTT is a theory that builds on Autosegmental Plamy in order to allow for the discrete
representation of at least four level tones as agboth sequential and unitary contours. RTT alailof
the expected autosegmental phenomena, but withdtential to expand any process to any tonal bier.

other words, RTT allows for both total tonal platseaas well as partial (either register or tone uhglo
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plateaus. It also allows for contour tones to fannexpanded ways. Either two TRNs can be conneicted
the same TBU or a register or tonal melody contoay occur between the two TRNs that are both linked
to the same TBU. An entire tone may be unassocitedtherefore floating or only the register featar
tonal feature may be floating. Finally, spreadinaymccur on any of these three levels as welldititan,
because of the relative definitions given to thgigter features, RTT allows for sequential upstagd a
downstep. Upstep and downstep are described in #dri@an languages like Chumburung and Engenni
(which both have downstep in a two level systenn, Srader 1999). Upstep has also been described in a
Mexican language with three level tones, AgatMixtec (a Mexican language first described byePénd
Wistrand 1974, reanalyzed by Snider 1999). RTTvadlahe demonstration of register affects similar to
upstep and downstep in languages with four levEl®me; however, languages rarely seem to offes thi
level of complexity. Soyaltepec Mazatec is onehef languages which require a theory of tone tHatval

for both four levels and the presence of registéects. It is my assertion that without the expahde
apparatus provided by RTT, the complete descriptibthe tonal phenomena that occur in Soyaltepec

Mazatec would be difficult and even arbitrary, trough using RTT, the system is easily explained.

1.6  Tonal Typology

Tonal languages have been divided into two funddateyroups since at least the time of Pike’s
1948 Tone Languages. The terms ‘African tone language’ and ‘Registenet system’ are often held in
opposition to the terms ‘Asian tone language’ abdritour tone system.” Each group encompasses gariou
language families and diverse types of tone langsiaghe opposition between these groups can be
exemplified by looking at some basic tendenciesaxth. African tone languages tend to have smatllton
inventories while Asian systems tend toward momamex inventories. African systems tend to havellev
tones* and if contour tones exist they can be shown tedspiences of the level tones which are expressed
on a single TBU. The Asian systems often includet@ar tones which are primitive and unitary adding
multi-tiered minimal sets on single syllables. Besmthe Asian languages tend to have a simplatdgll

structure and morphology, a heavy lexical weightlé&eed on the tones.

% Level tones are sometimes referred to as ‘regietess.’
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In addition to the differences in the compositairthe tonal inventories, the behavior of the tones
is also different. In Asian systems, tones tenbeedentary as there is often a strong affinity tifne to
its lexical TBU. While sandhi is rare, when it dsist is usually between neighboring tones. Praeess
include spreading which is blocked by associatetV3,Bassimilation, dissimilation and contour metatbe
Tonal changes can also be the result of a TBU'sqaiic position in a grammatical word in which case
complex chain-shifting has been described. On therchand, in African systems sandhi is common and
there is a high degree of tonal mobility. A toneynsarrface multiple TBUs away from its lexical sogirc
Phenomena including spreading (both bounded andwnited), downstep, polar tones and toneless TBUs
are common as are OCP effects such as Meeussel®s ARlditionally, general phonological constraints
can be used to assign tones such as alignmentwwitth edges, prominent syllables or phrasal bousdari
In addition, grammatical tones are common in Afnitanguages.

Traditional tonal typology describes specific typd tone languages which are more likely to be
found in certain geographical areas; however, waithsh asKuki-Thaadow: An African tone system in
Southeast Asia (Hyman 2007), occasionally surface which disrupe ttraditional, geographically
established expectations. The geographic areaeofthericas does not fit into either of these gephia
designations, just as the tonal languages founithénAmericas do not nicely fit into either typologi
group. Unfortunately, according to Yip 2002, thedaages of the Americas have not been as widely
studied, documented or analyzed as African andnAlsiaguages, especially with respect to modernl tona
theories. The question concerning if this groupampletely distinct typologically and therefore veats
its own separate characterization has yet to Heodtatively addressed. Yip 2002 offers a sepachspter
describing tonal languages of the Americas rathan tassigning the languages to either aforemertione
group. Yip describes American tone languages thae ltharacteristics of Asian languages and othetts t
have characteristics of African languages. The@sted reader is referred to her work for furthetais.

This dissertation demonstrates that Soyaltepecalazshares some characteristics with African
tone languages and other characteristics with Amiaa languages. Considering the fact that occabion

languages surface which geographically fit into greup, but typologically the other and that largpsof
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the Americas can be found which seem to have at&thof both types of languages, perhaps it is tone

re-evaluate linguistic thinking of tonal typologgdaremove the artificial binary distinction.

1.7 Dissertation Overview

In Chapter 2, the literature that specificallyersfto Soyaltepec Mazatec is reviewed. In Chapter 3
the general segmental phonology of Soyaltepec Mazatdescribed. Chapter 4 addresses the surfaes to
that occur. Chapter 5 explores tonal processes ayalfepec Mazatec. Finally, Chapter 6 presents

discussions, conclusions and recommendations fordfuesearch.
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CHAPTER 2

LITERATURE REVIEW

2.1 Overview

In this chapter, | discuss the specific linguiditerature about Soyaltepec Mazatec with the
intention that the reader will understand whatditare is available that describes Soyaltepec Mazand
the basic contribution that each item has madel956, Eunice Pike published “Tonally differentiated
allomorphs in Soyaltepec Mazatec” which is a dggicm of Soyaltepec’s tonal system in which sheiitet
complex phenomena that occur. It is the only atietitten specifically about Soyaltepec Mazateceton
using original data. This article has been refet@dy two distinct groups of people. The first gpo
involves those interested in comparative Oto-Maagupghonology. This group was interested in overall
reconstruction, not the tone system specificallyeyl published several works which included extemsiv
word cognate lists with data beyond Pike’s, buythi& not seek to further analyze the system. Téta d
they offer is in the form of word lists, so it doast contribute to an understanding of the tontrarctions
involved. The second group involves those intetesteadvancing phonological theory, specificallytie
areas of tone studies and autosegmental analyhis. group relied on Pike's data but offered fresh
analysis.

Gudschinsky (1959), Kirk (1966) and Rensch (196&re interested in Proto-Oto-Manguean
reconstruction. Gudschinsky collaborated with Rikeollect data throughout the Mazatec area, inotyd
Soyaltepec, which she used in her research on {Rtamatec, Proto-Popolocan and Proto-Popot&can
(which was published in different levels of detaill953, 1956 and 1959). Kirk made use of datafsets

both Pike and Gudschinsky’s published works, ad wasgltheir field notes, in his dissertation, Proto-

% Mazatec is part of the sub-family of languagesvikm@s Popolocan. Gudschinsky hypothesized another
level of reconstruction which combined Popolocanglsages with Mixtecan languages and named this
subgroup Proto-Popotecan, a term that has not eddine test of time. For a listing of the currently
accepted sub-classification of Oto-Manguean langsiagefer to Appendix A.
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Mazatec Phonology (1966). Rensch (1966) also iiyegtsd comparative Oto-Manguean phonology,
making use primarily of data from Gudschinsky (1p5@/hile each work on Proto-Mazatec gives a
summary of the phonology of the individual languadjke Soyaltepec, Pike’'s work is the only in-depth
investigation of the tone system, and the othezaiehers each defer to it. Because there is notoeaV
information other than increased numbers of exaspfeindividual lexical items, | will not discushe
reconstructionist’s work further at this time.

In addition to the American linguistic interest Boyaltepec Mazatec, a comparative dialect
dictionary entitledAlfabeto Mazateco was published in 1993 by Juan Gregorio Regino,aaadec linguist.
This work includes word lists with glosses from rfdowland Mazatec dialects (Soyaltepec, San Jose
Independencia, Jalapa, and Ixcatlan), with soméaagfory notes about the sound systems of eaclis Th
work is descriptive and informative, but not anilgt. It demonstrates the orthography that is ailyan
use in the area, but it does not address issustingeto tone or tone sandhi. Furthermore, it adgntifies
three levels of tone and fails to describe mosthef rising and falling tones that exist. Becausam
interested in tonal analysis, the Regino work isdegailed enough to be incorporated here.

Pike’'s Soyaltepec Mazatec data has also been mgebeoretical linguists (e.g., Biber (1981),
Goldsmith (1990) and Pizer (1994)) to illustratevhspecific theories handle a complex tonal language
Biber used Soyaltepec Mazatec data in his investigaof the proper representation of contour tones.
Although the exact type of distinctive feature ¢harsed by Biber are no longer in common usage, his
conclusion that Soyaltepec Mazatec “demonstratesntitessity of the level-sequence analysis [of tone
contours] for certain languages,” (Biber 1981:2¥3)still relevant today. Goldsmith also demonsgate
theoretical argumerftSbased on Soyaltepec Mazatec contour tone phenoamuascribed by Pike. He
illustrates that contour tones can best be undmilshs concatenations of level tones on a sepaeatiedm
the segmental information of the syllables. Buitdon Goldsmith’s analysis, Pizer reanalyzed Pikieis.
She noted that the contour tones in Mazatec “beligeunits with respect to some processes and like

series of level tones with respect to others,”¢P1994: 97). In her article, she proposes tingtlists may

% Soyaltepec Mazatec data appears only in GoldssnitB90 work, not in his earlier 1976 description of
Autosegmental Phonology. The data he uses illgsthag theory but are not foundational to it.
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need to rethink tonal geometry and typology by agd class of languages of the Mazatec (or possibly
Mesoamerican) type. Because the theory that Ribes in his article is antiquated, | will not geoilepth
about it here. In the sections that follow, firstill detail the information provided in Pike’s &ie. Then |

will discuss Goldsmith 1990 and Pizer 1994.

2.2 Pike (1956)

In this section | discuss the initial paper writibout Soyaltepec Mazatec tone. In my discussion,
| include Pike’s analysis, not my own; however,seunore current terminology as well as IPA symbols
where appropriate. In the early 1950’s Eunice Rike her expertise to the Instituto Nawcal Indigenista (a
government agency dedicated to the indigenous ofiddg of Mexico for a brief time to study the
Soyaltepec Mazatec language. As a result of heeamds, a working orthography was produced and
several primers were created for the school syskeraddition, the IJAL paper was published. Shetsta
her paper by saying, “Soyaltepec Mazatec has aaaxinarily complex system of tone sandhi,” anégo
on to describe a system that includes progresseveipation, regressive perturbation, grammatioakt
and “zero syllables with positive tone.”(1956: 5Fjrst, | will summarize the basic tone system tiae
describes, and then | will discuss the sandhi meeethat she illustrates.

The tone system described by Pike includeslfeugl tones that are numbered 1 to 4 with 1 being
the highest. For the purposes of this paper, | wdlé standard IPA tone letter notations which were

summarized in Table 1-1 above. To review, Pikeghbst level tone, 1, will be indicated by the téetéer

1, her 2 is Mid-high 1, 3 is Mid 4, and 4 is the lowest tone, indicated here byRising and falling tones

occur when two or more tones appear on a singlatdg| Pike calls these tone clusters. This situatian

be the result of morphophonemic processes, tonghsam the cluster may be lexical. She includeg fiv

rising tone$’ that are lexical2-1(1), 3-2(1), 4-3(4), 3-1(1), and 4-2(4). She also briefly refers to one falling

tone, 2-4 (\). In most cases, she says this is a derived tored8és give two examples that appear to be

basic (these are listed in Table 2-1); howevely thath occur in borrowed words. It is unclear istfalling

2" Following Pike, multiple tones that appear onrayk syllable will be written separated by a da$h [f
two tones appear separated by a space, this irdit@tes on adjacent syllables.
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tone should be viewed as a basic tone in the imdige system and Pike never makes an explicit argume
one way or the other. All other tones that appeathé paper, including most falling tones, are \cti
through the tone sandhi rules she explains.

In order to summarize the tonal contrasts, Pikeegieighteen minimal tone sets which are
reproduced for the interested reader in AppendiBst of these involve near minimal segmental pairs
because exact segmental matches were not alwagibleofxamples of each of Pike’s basic tones appea
below in Table 2-1. Unfortunately, there is no animimal set which demonstrates all nine basic tohes
order to demonstrate all nine tones, two of Pikainimal tone setd are included along with other
examples of the low rising tones as Pike does motige minimal sets that include these tones. Also
included are the two examples given of the falliage which both happen to be in two syllable words.
Examples here and throughout the chapter will beergiwith the notations adapted to standard IPA
symbols® The tone is listed down the left column; | give tbbreviation used throughout this dissertation

as well as Pike’s tone number for reference.

2 For the sake of simplicity | have chosen minimetkghat involve monosyllabic words.
% The consonant clusters that occur will be disaligseChapter 3, here and throughout this chapteill |
reproduce Pike’s phonemes. For the interested reRdes indicates clusters which include aspiration

glottalization that occur after obstruents (ely.t tsh, {2 etc.), but before sonorants (e.g., hn and She
also indicates pre-nasalized obstruents (e.gaft,
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Table 2-1 Pike’s Basic Tones of SM

Tone Minimal Minimal Other
Set 1 Set 2 Examples
a.(level) H swel ntal
(D) ‘hot’ ‘smooth’
b. M, sjat
2) ‘there [sitting]’
c. M, fad
3) ‘tiger’
d. L fal ntal
4) ‘dew’ ‘voice’
e.(rising) M,-H fal
2-1) ‘work’
f. M,-H ntal
(3-1) ‘good’
8. M,-M, ntad
(3-2) ‘a song’
h. L-M, fjﬁA
(4-2) ‘woman’
i. L-M, na/
(4-3) ‘mother’
J-(falling) M,-L tfiftuy
(2-4) ‘cat’
k. raifa\
‘orange’
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The examples above in rows (a-i) demonstrate the basic tones described by Pike using near
minimal pairs and monosyllabic examples. Exampfe®ur level tones are included as well as fivehaf

six hypothetically possible rising tones that caistein a system with four level tones. Only thgerfrom

Low to High(4-1 /) is missing. Rows (j and k) show two examples offtiiing tone. It is interesting that

there are not any examples in Pike’s article dfrfglcontour tones that are basic tones on nonebad




According to Pike, most words exhibit their baseet in isolation as well as in environments that
do not produce sandhi but can also be expressddtiuiee or four derived tones, depending on their
environment. In the sections that follow | disctiss tone sandhi that Pike discusses in orderdw she
relative complexity of the system she describeke Rlivides the sandhi into four basic types: lange
caused by single tones, 2. change caused by caotoes, 3. change caused by grammatical positidrtan
change caused by ‘zero syllables with positive fohtollow Pike’s general organization and sumnaari

her main points.

2.2.1 Change Caused by Single Tones

Pike discusses two main effects of level tonegrassive perturbation (changes caused on the first
morpheme when two morphemes are combined to formeva grammatical word§ and progressive
perturbation (changes caused on the second word tprd final High tone of the first word). The

processes are similar only in that they both ingdéwvel tones. | discuss each in turn.

2211 Regressive Perturbation

In this section | explain the effects that addangnorpheme can have on the previous syllable’s
tone. These regressive changes occur as a conseqokauffixatiort' or of compounding. According to
Pike, the effects are noticed on the final syllablehe first morpheme (the target), and the charige
guestion are caused by a level tone that occurtherirst syllable of the second linear morphente (t
trigger). The trigger syllable causes a change fen dyllable to its left. This is what she refersa®
‘regressive perturbation.’

Three of the four level tones (H,,Mand L) trigger changes in the preceding syllabhen
morphemes are adjoined. For example, suffixes lagtlv tones (the trigger) cause the tone of the bidla

to which they attach (the target) to change frorlid to a Mid-high tone (the result) as in (1). The

%0 A grammatical word is defined by Pike as the stéra word and its affixes, not including any erictit
The unit which includes the enclitics is referredy Pike as the phonological word.

31 Although Soyaltepec makes use of several prefiRdise does not indicate whether or not prefixes
participate in this process — none of her examipledve the prefixed forms.
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syllables that contain the specific target, triggad resultant tones are underlined for claritye Ttme is
overtly listed for the syllable in question on the above the data.

Q) Raising of a M tone (Pike 1956:59)

Target Trigger Result

M, L M,

fai + -2el — fai?el

‘wild cat’ ‘his’ ‘his wild cat’

In this process, the trigger tone (L) remains ungeal.

The alterations that occur are summarized in T&2 The tones on the syllable that are the
targets for change are listed in the left columime Trigger tones are listed in the central colufitre tone
that results from the transformation is listedhe final column.

Table 2-2 Regressive Perturbation

Targeted tone / contour Trigger tone Resultang torontour
a. M;-H H H
b. M,-My H H
C. M, H H
d. L-M; H L-H
e. H M, M,
f. H L M,
g. M, L M1
h. M;-L L M,

The changes that Pike describes are difficultemegalize. The High tone apparently spreads left
and overwrites the Mand two of the contours, as seen in (a-c) abdwasbd overwrites the Mthat is the
final member of a L-M contour as can be seen in (d); however, in thée d¢he initial member of the
contour remains resulting in a L-H contour. In &) see that the Mid tone lowers a High tone to d-Mi
high, possibly this could be viewed as a partigiragation instead of the complete overwriting thres
saw performed by the High tone in (a-d). A Low tdras an effect on three types of tones (f-h), adway

changing the previous tone to a Mid-high toneh# previous tone is: a High (f) it lowers it, a Mig) it

32 |n the case of a H H sequence, the second H isgelaato a Minstead of a M i.e., H H,+L—=HM;
L.
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raises it or a Mid-high to Low contour (h) it sirifids it. The contour that is affected in (h), j.8;-L,
could be seen as splitting with the second membeheo contour, the Low, spreading to the following
syllable and merging with the low that is the teggleaving the first member of the contour unaédc
Recall that the Trigger tone is not changed in @friyrese processes.

While Pike claims that these changes are verylaegu that they always occur given the correct
environment; they are not easily described in teah$ogical mechanisms or expected tone rules. The
raising and lowering that are provoked by the lonetare especially challengifitit is probable that these
effects are actually phonetic realizations and tnoly phonological change&ince | am focusing on
phonological tone behavior, | will not revisit tieetypes of alternations.

| have listed the effects produced within gramoadtiwords caused by level tones that are
described in Pike’s article. These are all reguesperturbations, i.e., the tone on a suffix chartpe tone
on the stem. The effects produced by level tonegparate words are always progressive as wileba &

the next section.

2.2.1.2 Progressive Perturbation

Pike uses the term progressive perturbation &r tefan effect produced by the tone in one word
or morpheme on the following word or morpheme.His ttase, progressive perturbation is always caused
by a word final High tone, whether level or thealirmnember of a contour. She describes two separate
changes caused by a word final H: the first chasgen the final syllable of the following word ihat
syllable has a High tone; the second change is bfidahigh tone on the first syllable of the followg
word.

The first change caused by a word final High taéch is addressed by Pike involves a change in
the final syllable of the following word, regardéesf the number of syllables in that word. Afteward
with a final High, an underlying High tone at thedeof the following word becomes a falling HighNtd-

high contour. Consider the examples in (2). In) (@a high-toned monosyllabic words come togetloer t

33 One potential explanation using the features dgsdrbelow by Snider is a spreading of the lowstpi

() from the low tone (L 1) for both the changehh(H h) and M (L h) which produces the desired change
in H (to H I); however, the Mwould then become identical to L (L I) thus neckssig subsequent
dissimilation of the tonal melody of the originah kb maintain tonal distinction (producing (H I)).
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form a phrase. In context, the High tone on th@sdavord changes to a High to Mid-high falling count
In (2b), the same effect is realized even thoughtdéinget morpheme is disyllabic and therefore d@geent
to the trigger. The syllable in focus is underlingeé., the trigger syllable, the targeted syllatdad the

resultant syllable) and the tones on those syltable listed above the data.

(2) Creation of a H-M, (1) falling tone (Pike 1956:60)

Trigger™ Target Result
H H H-M,
a. hol + ff?a — ho {f?al
‘two’ ‘father-in-law’ ‘two father-in-laws’
b. hol + thiltsul — ho1 thiltsul
‘two’ ‘is saying’ ‘is saying two’

The example in (2a) is the simplest scenario inctvthis perturbation occurs. As is demonstrate(i,
the influence of the word final High tone on thedli syllable of the following word is not affectég the
presence of intervening syllables. The High tonécivitauses the change does not need to be lewalnit
also be the final member of a rising contour. Cdeisthe example in (3) in which the trigger syltabhs a
word final rising contour from Mid-high to High. &ording to Pike, the presence of this High ton&nev
though it is part of a contour tone provokes thangfe in the following word. In this case, the fallng

word again is multisyllabic, but ends in a Higheon

3) Creation of a H-M, (1) falling tone (Pike 1956:60)

Trigger Target Result

M,-H H H-M,
khiinti1 + kidtel — khiinti1 kidtel
‘baby’ ‘danced’ ‘(the) baby danced’

3 As opposed to (1) above which exemplified regresgierturbation, the trigger in (2) comes first and
targets the following morpheme, hence exemplifypnggressive perturbation.
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The targeted word may be monosyllabic or multid9jtathe only requirement is that the final sylklié
high-toned. Because both the trigger and target meispecified as High tones for this fall to ogatiis
unlikely that the motivation for this newly forméalling tone is a phrasal effect which would ocetithe
end of a phrase regardless of the tones that sradyl present. Pike does not offer any motivatioary
mechanism for the described change; she simplesstiitat it occurs regularly. The only exception,
according to Pike, involves two syllable words thagin with a low tone and end in a high tone. V¢ord
with this tone pattern, she says, are never peazturb

In the second instance of progressive perturbatarsed by a word final High tone, the initial
syllable of the disyllabic word following the Highne is targeted. In this case, a Mid-high tonievgered
to a Mid tone when the second syllable of the t@djevord is Low as in (4) (i.e., it only target® tiword
pattern M L). Again, the syllable with the tone in focusuisderlined, and the tones on those syllables are
listed overtly above the data.

(4) Mid-high tone lowering (Pike 1956:60)

Trigger Target Result
H Ml M2
hwa+hwe] + Redsul — hwa+ihwel Redsul
‘sleep’ ‘Lorenzo’ ‘Lorenzo sleeps’

The data in (4) shows the change from aavl the targeted morpheme tg bh the resultant word which is
provoked by the H of the trigger word. The examipl¢4) involves a trigger word with a level Highnie.
The change is also motivated by words which eniking contour tones as long as the final membéehef
contour is a High tone. Additionally, the targetedrd may have a derived tone. Notice that the tathe
environment (M L) can occur as a result of the regressive peatiob caused by a Low tone as described
above in§2.2.1.1. The example in (5) contains both of themmplications: a rising trigger syllable and a

derived target syllable. The formation of the tangerd is illustrated in (5b).
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(5) Lowering of a derived Mid-high tone by a contoun¢o

a. Mid-high tone lowering (Pike 1956:60)

Trigger Target Result

M,-H M, M,

nta’ + {f?a1?nal — nta’ {f?a4?nal

‘good’ ‘my father-in-law’ ‘my father-in-law is good’

b. The formation of t{?ai?nal ‘my father-in-law’

Target Trigger Result
H L M,
{[2al + -?nal — tT ?ai?nal
‘father-in-law’ ‘my’ ‘my father-in-law’

From (5b) we see that ‘father-in-law’ started ddgh-toned single syllable word which, when modifiey

the low toned ‘my,” became a two syllable word wiile word tone pattern M.. When this new word is
placed in the context of ‘good’ (a word with a migitone which ends in a High tone), as demonstriated
(5a), the targeted syllable which began lexicallthva High tone (i.e., the target in (5b)) is exgsed with

a Mid tone (i.e., the result in (5a)). Again, Pid@es not hint at the motivation for the loweringlod Mid-
high to Mid. It is possible that it is a dissimitat process; however, it is more likely that thffeet is
purely phonetic since it can be explained througshanetic transition between the High and Low tones
and there is no straightforward structural explemafor the process that would make it a phonolaigic
change.

While the changes Pike describes in this sectiahinvolve progressive perturbation can involve
either level High or rising tones, it is clear thla¢ effect is caused by the word final presenctnefHigh
tone. These types of perturbations have given igtgisuch as Biber (1981) and Goldsmith (1990) éodd
for their arguments concerning the sequential eatdrtones, i.e., the High tone behaves as a Higb t
whether it is the constituent of a contour or adividual level tone; therefore, they claim, the wans

must be the concatenation of level tones which taairtheir identity and influences even when within
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contour® The contour tones themselves are also involvegragressive perturbation which will be

discussed in the next section.

2.2.2 Change Caused by Contour Tones

In this section, | discuss the second sectioniké'® paper which details the sandhi caused by

contour tones. She includes sandhi caused by thiffeeent rising tones: the Mid-high to High rig8, the
Mid to Mid-high rise (), and the Low to Mid-high risef). She indicates that the Mid to High rising tone

(1) does not participate in contour type sandhi, simel does not address the Low to Mid rigeat all. In

order to make generalizations, | do not maintakeRiorder or her groupings. Instead, | first destoate
the most straightforward cases of contour tonettsygi with endpoint shift in§2.2.2.1, followed by a

discussion of the unusual behavior of the Mid-Higligh rise in§2.2.2.2.

2221  Contour Tone Split with Endpoint Shift

The sandhi caused by the rising tones endingMiidahigh tone (i.e., Mid to Mid-high rising tone

and the Low to Mid-high rising tong@ and /1)) are both cases of contour simplification in whibe contour

splits and the endpoint shifts. In this sectiodescribe and give examples of this type of sandiithough
Pike separates the processes that she discussdwantifferent groups depending on if the sandiuuns
within a grammatical word or across a word bound#nmg result is tonally identical, so | discussnthe
together.

Pike describes the sandhi as progressive perionbatith a reciprocal effect. In other words,
change can be seen on two syllables, both theetriggjlable and the following target syllable. Trecess
can be described as a separation of the contoarvidh the initial tone remaining attached to thigioal
syllable and the second tone attaching to thelsglldirectly to the right of its origin. The exaraplbelow

demonstrate the tone split and shift involving thesntour tones: MM in (6) and L-M in (7). To the left

% These linguists were not the first modern linguist propose that contour tones are actually segseof
level tones (that was done by Woo (1969)); howethez,formation of contour tones from level tones is
demonstrated by these linguists, with Soyaltepezditec as a primary example.
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of the arrow appear the words as they occur irafgoi. The first word is the trigger of change. Beeond
word is the target. To the right of the arrow, tlesult demonstrates the words after tone sandhi has
occurred. Notice that in the result, the morpheha tvas the trigger word and had a contour nowahas
level tone and the tone of the targeted word nogirtsewith a M which is either level or the first member

of a falling contour. In (6a-c) and (7a-b), thegetrsyllable has a Mid tone and the result aftersgndhi is

a Mid-high tone. In (6d-e) and (7d-e) the target Ad.ow tone and the result of the sandhi is a Mg to

Low falling tone. Examples (6a, b and d) and (7&t@w contour split and endpoint shift across adwor

boundary while (6¢c and e) and (7d) show the proegtssn a grammatical word.

(6) Examples of split and shift involving MV, (1) contour tone (19561-62

Trigger Target Result
a. nku1 + fshal — nkui fsha
‘one’ ‘hand’ ‘one hand’
b. hi1 + nilsii  — hid niisid
‘eight’ ‘rats’ ‘eight rats’
c. tud + falfil — tud?aifid
“fruit’ ‘sweet’ ‘candy’
d. teinkuA + tiJ — tednkud tiV
‘eleven’ ‘fish’ ‘eleven fish’
e. tkil + -hni] — tkithni\
‘medicine’ ‘our exc.’ ‘our exc. medicine’

(7) Examples of split and shift involving L-M/) contour tone (19562)

Trigger Target Result
a. {f2eil + fsed — tfeil fsel
‘take!’ ‘guavas’ ‘buy guavas!’
b. nifed + fs?aifsed — nifel {felfse
‘cooked corn’ ‘she bought’ ‘she bought cooked corn’
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c. ff2eil + fshul — {f?eil fshuy

‘take!’ ‘onions’ ‘buy onions!’
d. {fhii/ + -hnil - tfhiJhniy
‘woman’ ‘our exc.’ ‘our exc. women’

In (6) the trigger syllable is a Mid to Mid-higlsing tone, while in (7) the trigger is a Low to
Mid-high rising tone. In (6a-c) and (7a-b), the Migh that shifts from the trigger syllable complgt
replaces the tone that was previously on the tagktble. In (6d-e) and (7d-e) the tone that shjifins the
already existing tone on the syllable, creatingmataur tone. In each case, the original triggelabjeé takes
on the level tone that was the initial member ef ¢tontour: in (6) a level Mid and in (7) a leval It is
not significant whether or not the trigger and &rgyllables become part of the same grammaticatl wo
(6¢c, e and 7d) or not (6a, b, d and 7a-c). Theupeation caused by the shift only affects the fyHiahat is
directly adjacent to the trigger syllable; if trerdet syllable is part of a longer word the remamaf the
word is unaffected.

I have summarized the basic contour tone split emtpoint shift process that involves contour
tones ending in a Mid-high tone. Following Pikehdve not attempted to write rules, but merely given

examples as they occur.

2.2.2.2  Sandhi Surrounding the Mid-high to High Contour

Unlike the contours described above, the Mid-hmkligh contour tone does not split and shift in
the expected manner. It is similar to the process glescribed in that the trigger syllable whicld tiae
contour always ends up as a level tone and thewiolly syllable is always raised; however, the exaces
that result are not the tones predicted from thenbegs of the contour. Sometimes the following $féa
becomes a High tone; other times it becomes a Mjd-tone. The tone on the trigger syllable itsslf i
replaced by a Mid tone which is not a member ofatiginal contour.

The case that is most similar to the simple s$pijittand shifting already described involves
perturbation across a word boundary. In this cteeMid-high to High contour causes the first dyléaof

the following word to be replaced by a High torteislnot like simple splitting and shifting becaube
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trigger syllable is changed to a Mid tone rathemtlthe original Mid-high tone of the contour. Exdesp
appear in (8). The words which occur to the lefthaf arrow appear as they occur in isolation, &rtght

of the arrow the tones appear as they occur in gmatibn, after sandhi has occurred. The syllabtes i
focus are underlined.

(8) M -H contour split and shift across a word bound&iké 1965:61-63)

Trigger Target Result
a. muiifal + fsed - maifad fsel
‘it grows’ ‘guava’ ‘guavas grow’
b. thil + nii?jal — thid nil?jad
‘is present’ ‘house’ ‘there is a house’
c. maiffal + fultil  — maifad fultil
‘it grows’ ‘tomatoes’ ‘tomatoes grow’
d. tiJhi1 + thaltse] — tilhil thalfsel
‘bowl’ ‘new’ ‘a new bowl’

The examples in (8a-b) involve targets with a Mide while (8c-d) involve targets with a Low tonkln

each example, the first syllable of the targeteislaced with a level High tone as expected. Howeiver
(8a-c), the trigger tone is replaced by a Mid tama¢her the predicted Mid-high tone. There is no
explanation for this unexpected difference. In (8Hp tone on the trigger syllable is replaced dyoa
tone, rather than a Mid-high tone because it atsies to the Low of its first syllable. For thisopess to
occur with the resultant morpheme containing theeeted High tone, as the examples above have shown,
the target may not be a monosyllabic word with altone. In this case, it will surface with a faflitone
which begins at the Mid-high level instead of thighHlevel (9).

9) M-H tone sandhi across a word boundary with a mdfaisy L target (Pike 1956:62)

Trigger Target Result
ifh&’ + tful - tthed tfuy
‘it is needed’ ‘animals’ ‘animals are needed’
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The target syllable retains its tone (similar td-9 and (7c-d) above) and incorporates the shiftime
from the trigger syllable creating a falling contdone, M-L. This situation (of a monosyllabic target
containing a L) is the only case of, Ml perturbation across a word boundary that resnles M, on the
resultant syllable instead of H. However, whengardhi occurs within a newly created grammaticaidwo
it always results in Mrather than a H, as the examples in (10) demdsstra

(20) M-H sandhi within grammatical word (Pike 1956:61-62)

Trigger Target Result

a. kil + sed — fsidsel
‘he makes’ ‘thick’ ‘he thickens’

b. ntal + (ki — nta4 ko
‘liquid’ ‘eyes’ ‘tears’

c. fsal + kilfil — tsafkiiful
‘caterpillar’ ‘charcoal’ ‘a black caterpillar’

Each result in (10) consists of a single grammhticad. By combining morphemes, a verb is formed in
(10a) while in (10b-c) nouns are formed. The taig€i0a) contains a monosyllabic morpheme withid M
tone which is changed to a Mid-high tone in thaite§ he target in (10b) is also monosyllabic, uthis
case it contains a Low tone which is retained awtriporates the Mid-high tone that shifted and lede
from the trigger contour in the result. The prodigch falling contour, ML, similar to the case of the
monosyllabic low toned target syllable discusse@inabove. (10c) demonstrates a disyllabic Lowetbn
target which allows complete replacement of theeton the first syllable and retains the Low tonetium
second syllable. In each case, the original trigg#able’s contour tone is replaced by a level Mid

Pike notes that the perturbation caused by thédMontour tone is not altered by sandhi which
has already occurred on the target syllable. Urtlilee sandhi which was described in §2.2.1, theaserf

tone of individual constituents in isolation isell@vant to the outcome, only the underlying tormestaken
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into account® If the target syllable has an underlying Mid tottee result will be a High tone on that
syllable. In the case of (11), the target syllatidatains a derived Mid-high tone which was original
Mid tone. This syllable is still changed to a Higime when it is in the environment of the contaigger

in question. (11a) demonstrates the contour trigyesandhi while (11b) shows the formation of the
target®’

(12) M-H perturbation of a derived form with underlying KPike 1956:62-63)

a. Trigger Target Result
ntil + thyai?nal — ntid thyal?nal
‘dirty’ ‘my arm’ ‘my arm is dirty’
b. Target Trigger Result
thyad + -nal — thyai?nal
Karm’ ‘my’ Gmy aml?

The sandhi demonstrated in (11) is analogous tsdnehi that was seen in (8a and b) in which a
M.-H contour perturbs the first syllable in the folimg word which had a Mid tor&,creating a High tone
on that syllable and a Mid tone on the originalayle. The sandhi shown in (11b) is an examplehef t
regressive perturbation discussed in §2.2.1.1.

The example in (12a), below, demonstrates againttie underlying tones are the agents of this
sandhi, not the surface tones in isolation. It abrgt the same surface tones on the trigger anettarg
morphemes as occurred in (11a), but the resulbaaistare not the same. The targeted word in this lcas
surface tone which has already been altered bydbeessive perturbation of a Low toned suffix that

changes a High tone to a Mid-high tone as was tdestin §2.2.1.1 and demonstrated in (5b) aboveignd

% The relevance of the underlying tones as oppaséiet surface tones also may add credence to ¢ae id
that the current sandhi is phonological whereaptbeiously described sandhi was a reflex of thengtic
manifestation of the words as opposed to a trueglogical process.

37 Notice that this process of forming the targetobefthe process in (11a) takes place is artifidtzg,
sandhi undoubtedly takes place as these three mwmgshare brought from the lexicon together, ratinm

in two separate stages: i.ehya7?na/ ‘my arm’ is not a fixed form in the lexicon, but seated when

needed/na/‘my’ should be viewed as modifying the entire were rather than just the noun.
3 pike does not give any examples of sandhi produdesh the target syllable has an underlying M
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repeated as (12b) to show the formation of targatiwin this case, the target word has an undeglifigh
tone which blocks the expected sandhi of the cantione, forcing the contour to remain unchanged: Th
surface Mid-high tone is now subject to the progres perturbation that was described§in2.1.2 in
which a High tone at the end of the trigger morpberauses a Mid-high tone to surface as a Mid tone.
(12a) shows the perturbation that occurs while Y1@bmonstrates the formation of the target and its
underlying form.

(12) M-H Perturbation of derived form with underlying Rike 1956:60)

a. Trigger Target Result

&1+ tf?a1?nal - &1 tf?ai?nal

‘is needed’ ‘my father-in-law’ ‘my father-in-law is needed’
b. Target Trigger Result

tf?al + -ftnal — {f?ai?nal
‘father-in-law’” ‘my’ ‘my father-in-law’

The underlying form of the target in (12a) has gtHione (as is demonstrated in (12b)) which bldbks
shifting from the contour tone trigger. The resaoli{12a) shows that the contour does not changettand
target syllable lowers to a Mid tone as was descritbove ir§2.2.1.2.

Another example in which the contour does not poedthe expected sandhi occurs when the
contour is placed adjacent to a word which begiith @ Mid tone, but which had an underlying-M
contour. Unlike the cases above in which a targhbtetitone becomes a High tone in the resultant wiord
this case no sandhi occurs, as is demonstratdda).((13b) shows the formation of (13a)’s targetdy

(13) Blocked M-H sandhi (Pike 1956:64)

Trigger Target Result
a. walkul + 2€4npuimal — waikul 2€4puimal

‘he teaches’ ‘an Indian language’ ‘he teaches an Indian language’
b. 281 + nulmal — 2&nuimal

‘word’ ‘poor’ ‘an Indian language’
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In (13a), even though the environment for sandainseto be met, there is no change in the trigg¢her
target. (13b) shows the formation of the compoumgnnwhich contains the targeted syllable for (18aa
similar process as was described in (11) abovelMtael contour shown in the trigger of (13b) splits.eTh
result is a M appears on the original trigger morpheme and, @ddurs on the first syllable of the targeted
morpheme as demonstrated in the result of (13b)s Terived Mid tone is not perturbable as is
demonstrated in (13a).

In summary, like the MM, and L-M, contour tones, the sandhi of the-M tone usually has an
effect on both trigger and target syllables, buthiis case, the results are unexpected. The triggjtable
acquires a Mid tone rather than retaining its odgiMid-high tone except in the case of Low tone
assimilation shown in (8d). The target receivesexgected High tone only if it is across a word Hbary
(8) and not a monosyllabic low-toned morpheme {@hen it is within a grammatical word, the target
receives a Mid-high tone instead (10). The pertimbaproduced by the MH contour affects the
underlying tone, not the surface tone (11 and b#)ia blocked by an underlying H or;Mi on the target
syllable (12 and 13).

It is this unusual combination of effects from tb@me contour tone which motivates Pizer’s
(1994) analysis. Two environments have been demainsf other than isolation, in which contour remai
intact: when the underlying tone of the target i®HV;-H. In the example given in (12), the target still
undergoes the sandhi brought about by the findl toge, even though neither the effect of the aamtor
the reciprocal effect is seen. In (13a) there waspparent perturbation. There are other exceptmtise
sandhi rules; Pike mentions several other envirarisnehich appear to be nonperturbable which will be

discussed below.

2.2.2.3  Nonperturbable Sequences

Pike claims that the tone sandhi of Soyaltepaery regular. The only time that morphemes fail
to cause the expected perturbation is when thetasdlable is nonperturbable. We have already $ean
certain tones block the split and shift of the coms that was described above, namely an underhying

M;-H. In this section, | discuss those word tonegyatt that are nonperturbable sequences.
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The regressive and progressive perturbatiorudssd in§2.2.1 above are very regular processes
and occur whenever the proper environment is niet.dnly exception offered by Pike is in the casthef
progressive perturbation caused by a final Higheterhen it is influencing the final High tone of the

following morpheme. Every High tone in this enviment experiences the progressive perturbation

described ir§2.2.1.2 and surfaces as a High to Mid-high falliogitour tone ) except when it is part of a

disyllabic word with a L H word tone pattern. Tiygpe of word is never changed by its environment.

The first syllable of the L H disyllabic word issa not altered by the sandhi describe¢2m2.2,
but in this case it is not alone, there are foteotvord tonal patterns that resist change toitbedyllable.
Typically, when a morpheme has an initial syllallgh a Mid or Low tone, it will experience the
perturbation described above§.2.2.1 and2.2.2.2, resulting in a High, Mid-high or Mid-high to Low
falling tone on that syllable. The exceptions include the disyllabic words with the tone sequences listed in
(14) below.

(14) Nonperturbable initial syllables of disyllabic ward

M, H LH
M, My-L L My-L
M, M,

When the five tonal patterns listed in (14) arensixeed, we find that the second syllable of eacthebe
exceptions to the sandhi pattern contains eithéron a M;. The hypothesis, however, that the presence of
these tones in some way hinders sandhi is ovemitigiPike since she gives one example of a world avit
M, M;-H pattern which participates in the sandhi desdim§2.2.2.1, reproduced here as (15).

(15) M, Ms-H participates in sandhi (Pike 1956:62)

Trigger Target Result
tsh?ei/ +  tshalkil — tsh?eil tshaikil
‘take’ ‘firewood’ ‘buy firewood’

It is evident from (15) that the presence of H &mdon the second syllable of the target word does not

prevent sandhi from occurring. There is also a grolutrisyllabic word tone patterns that resistdfziron
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their first syllable. All of these patterns begiittwthe M, M, pattern on the first two syllables. The word
patterns are listed in (16).
(16) Trisyllabic word patterns resistant to tone sarhthe first syllable

M; My M, M, My MM,

M, M; My-H (M; M, L)
The final trisyllabic word pattern that resists tpeation is placed in parentheses because it g on
resistant to sandhi under certain conditions swcH @ is a loan word from Spanish, or if the urgling
representation contains a rising contour on the §yllable which has already been altered by safdie
interested reader is referred to the original krfior more details.

It is suspicious that the second syllable oncdénagantains the Ntone in most cases that are

resistant to sandhi; however, an all-encompassimgiglization is not forthcoming. Pike is very tagh
in her description of what is possible in the t@ystem of Soyaltepec; however, the system sheibdescr

requires lists or classes of words which are diffito generalize.

2.2.24  Sandhi and Enclitics

In general, the sandhi which takes place withimeotgrammatical words that has been discussed
above applies in the same way to enclitics inclgdhe Mid-high to High contour sandhi which sphisd
replaces the tone on a mid-toned enclitic. Theeg owever, two notable patterns that are uniquet, F
the tone on monosyllabic targets with Low tones banreplaced by a level Mid-high tone instead of
forming the falling contour that was demonstrate§2.2.2.1 and §2.2.2.2. Second, the tone on an enclitic
with an underlying Mid to Mid-high contour tone cha raised to a Mid-high to High contour. | dissus
each in turn.

The Low tone of a monosyllabic target, whether ember of the grammatical word or in a
following word, is usually replaced by a falling #4high to Low contour tone when perturbed by angsi
contour (i.e., M-My, L-M; or M;-H). This is also true of enclitics except when émelitic consists only of

a vowel or an /h/ plus vowel. The tone on theiéinds replaced by a level Mid-high tone (17).
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a7 Enclitic perturbation resulting in a level mid-higdne (Pike 1956:64)

Trigger Target Result
a.sal + -al — sai-al
‘moon’ ‘this’ ‘this moon’

b. kutnid + - - kudnit-it

‘monkey’ ‘this’ ‘this monkey’

c.walkul +  -hil — waiku-hiil

‘to teach’ ‘you sg.’ ‘you, emphasis, teach’
The examples in (17a and c) involve perturbatiansed by Mid-high to Highlf contour while

the example in (17b) involves the Mid to Mid-high) €ontour. The results for all three examples are

tonally equal: the trigger syllable acquires a Nide, the target syllable acquires a Mid-high tand the
original Low tone on the target syllable is delidkend presumably deleted. Interestingly, this édhly
instance in which the type of onset (or lack th&réorelevant in Pike's analysis. Pike does ndeinany
examples of the perturbation produced by the Lelhtour in combination with a monosyllabic low-6zh

enclitic; however, she states that it behaves adban described here.

The second difference in the sandhi of enclitivgolves an underlying Mid to Mid-hight)(

contour. When added to a morpheme ending in a Higé (whether level High or part of the Mid-high to

High contour), the contour tone on the encliticased as a unit to a Mid-high to High ri$e(18).

(18) M-M; contour raised to Mi-H contour (Pike 1956: 65)

Trigger Target Result

a. nilkhy&l + -nii — nilkhy&l1-nil
‘to feed’ ‘you for me’ ‘you feed me’

b. tshwa + -pal — tshwai-pal
‘he gives’ ‘it to us’ ‘he gives us’
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(18a) is an example of a High tone trigger whil8klis an example of a rising Mid-high to High treg.
The important attribute of the trigger is that fiveal tone on the syllable is a High tone. In tlese of
(18a), the High tone is unaffected by the sandhiaitises, remaining High. This is the only case of
progressive perturbation within a phonological weoedised by the High tone. In the result of (18bg, t
rising contour trigger is replaced by a Mid tone tise Mid-high tone is completely removed, simttathe
split and shift above i§2.2.2.2. The process is noteworthy because it gatltlsquestion the behavior of
rising contour tones in Soyaltepec Mazatec, andotrezall typology of tone languages. Previoushg th
behavior of the Soyaltepec rising tones that h&n likescribed made them appear to behave as tws tone
attached to one syllable; however, this newly noer@d behavior makes them look more like units begau
the entire contour has shifted up by one pitchllegeif it were a unit. Theoretically, the processuld
change only the first tone of a concatenation oé$ not both tones. According to the typology ioadly
described by K. Pike (1948), tone languages eithere unitary contours or contours made up of
tautosyllabic juxtapositions of level tones. Thi®gess calls into question the concept that contmues
are either units or concatenations of level tofid® ability to rise as a unit should not co-existhvthe
ability to divide the contour into two tones whiehd up on different syllables. This behavior wasoal

reanalyzed in Pizer's (1994) work.

2.2.3 Change Caused for Grammatical Reasons

Pike indicates two different kinds of changes #rat related to grammar rather than environment.
The first of these involves a semantic change msaeor person. The second is a change produceteby t

phrasal position of the lexeme in question.

2.2.3.1 Semantic Change Indicated by Tone
Pike does not give many examples of the type afgnatical tone which indicates semantic
differences solely through changes in tone. Thedategories that she mentions that can be modifjeal

change in tone are person and tense.
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Both the subject and object can be indicated warh in Soyaltepec Mazatec, as the example in
(19) demonstrates. By changing the tones on thb &ad its enclitics, both the subject and objeet ar

altered.

(29) Person indicated through tone (Pike 1956:58)

a. fshwai-nal

‘He gives me’

b. fshwai-na+

‘I give him’
The non-tonal segments in (19a-b) are exactly dmees (19a) has a level Mid tone on the root ofvidad

followed by a High tone on the enclitic. This isnt@sted in (19b) with a Mid to Lowl)(falling tone on

the root of the verb followed by a Mid to Mid-hidt) rising tone on the enclitic. Both words indicate a

transaction between first and third person, but ¢heice of tone indicates the directionality of the

transaction.
The other example that Pike gives in which tonased to indicate a grammatical distinction is
evident in the difference between the present haduture tense (20).

(20) Tense change indicated by tone (Pike 1956:58)

Present Future
a. tfidniy tfilnil
‘you eat’ ‘you will eat’
b. tf?atnalifeil tf?alnalifeil
‘you deceive’ ‘you will deceive’

In (20a and b) the present tense of each verb icariianes that are lexically determined, in otherds, no
specific tonal pattern appears on the verb to atdipresent tense. The first example, (20a), sl done
on the first syllable followed by a falling tone tire second while the second example, (20b), hd&la

high tone on the first syllable followed by two Isjdles with Low tones. In the future tense of eaetb, all
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of the tones are Low. In this case, the Low torneshe first syllable of the verbs indicate that teese of
the verb is future.

These grammatical usages of tone are not purquetepth by Pike. The limited number of
examples clearly indicates that this is not theufoof her paper. She discusses tone changes prbyce
the phrasal position of the lexeme only slightlyrenthan these semantically rich instances of gratinaia

tone.

2.2.3.2 Change Caused by Phrasal Position

In this section, | discuss the effects that Pitetes are a result of the position of a word in its
phrase. Simply stated, if a Mid-high tone occursaph medially it is expressed as a High tone. This
process occurs whether the Mid-high tone is a lewg (i.e., M) or the final member of a rising tone (i.e.,
M»>-M;and L-M,), and does not affect the meaning of the wordaddition, word order in Soyaltepec is
variable; therefore, a change in the word ordeallgdoes not change the meaning of the sent&hce.

Example (21) demonstrates two phrases that invalweord with a Mid-high underlying tone.
Each phrase is acceptable in either order. Inetiecolumn, the underlying Mid-high tone is phrdsel
and it surfaces as a Mid-high tone. In the rightiom, the underlying Mid-high tone is phrase mediadi
it surfaces as a High tone. The syllable whichtaims the underlying Mid-high tone is underlined fo
clarity.

(22) Mid-high tone phrase medial raising (Pike 1956:65)

Phrase final Phrase medial
a. fuel fsifnii?nad fsi{ni{?nal fuel
‘goes, my uncle’ ‘my uncle goes’
b. fs?alise siingai siingal fs?aifsed
‘he bought a shirt’ ‘a shirt, he bought’

39 The emphasis or focus of the sentence may chaasgdton word order; however, sometimes the word
order can be a personal choice. Further discamabysis is needed to give credence to theoriatinglto
word order.
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In (21a) the subject and verb are alternating winile21b) the verb is alternating with the objdtiete is a
null subject). The tone levels of the other wondghie phrase are irrelevant to the raising of thd-Mgh
tone. In (21a) the verb is expressed with a Higtetawhether it is first or last in the phrase anihb) the
verb has a Mid tone in both locations. In both sasieis a noun that experiences the tonal chaRdge
does not give any other examples to indicate ifpiaee of speech is relevant or not, she also doegine
any examples in which the rising of the Mid-higiméoin the medial position occurs before a low-toned
syllable.

Normally when the Mid to Mid-high contour occurbrpse medially, the split and shift contour
sandhi, previously described iR.2.2.1, occurs leaving a Mid tone on the syllablequestion and
transferring the Mid-high tone to the following kle. However, there are some phrase medial
environments which block this sandhi from occurrsggthat the contour is forced to remain intacthis

context, the Mid-high endpoint of the contour isseal to a High, just as if it were a level tone.eTh

examples Pike gives of the,N1; (1) contour tone being raised to the-M (1) contour tone appear in (22).

Two of these examples, (22b-c), involve numberschiimave a fixed word order within the noun phrase,
altering the word order of these phrases is nangratically possible. The tones as they appeamiatisn
are indicated in the left column and the phraseiahedndhi is indicated in the right column. Théables
of interest are underlined for clarity.

(22) M, raising when final member of contour phrase méd{&like 1956:66)

Tones in isolation Expressed phrase medially
a.kad ka1 fsul
‘twenty’ ‘twenty, he says’
b. ho4 ho1 nte
‘six’ ‘six shoes’
c. hi1 hi1 puimel
‘eight’ ‘eight bumblebees’
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In each of these examples, the vowel is nasalizediever, this is coincidental and irrelevant to tiiee.
The example in (22a) demonstrates the aforemertticaising process when the,#, contour precedes a

H tone which blocks the sandhi from occurring. 22l) it precedes a {vH rising tone which is another
sandhi blocking environment. Lastly, in (22c) itepedes a word with the nonperturbable word tone
sequence M H. None of these environments allowctdmtour sandhi to occur. In each case, theofthe
contour is raised to a H and a,M contour surfaces. Pike does not provide any @k@snof other
nonperturbable environments which presumably waildd prevent the splitting of the contour and cause

Mid to High or Low to High contour to occur phrasedially. Pike does provide one example of a number

with a M,-M; (1) contour tone that occurs phrase finally whichejgroduced here as (23).

(23) M>-M; contour surfacing phrase finally (Pike 1956: 66)

Tone in isolation Expressed phrase finally
hod tsaikhy&1 hod
‘six’ ‘he ate six’

In this example, the Mid to Mid-high tone remaintact phrase finally, demonstrating that it carfase in

a phrase with its underlying tone. Pike also stéies the Mid-high tone in the Low to Mid-higt)

contour tone is raised to High producing a Low ighH(/) contour tone when in the same environment.

She does not give any examples of this transfoomati
The Mid-high tone can only appear word finally wheis also phrase final, otherwise it is raised

to a High tone or altered by one of the sandhi @sses that have been described.

2.2.4 Change Caused by Zero Syllable with Positive Tone

Pike identified two enclitics that begin with allaple which has “no segmental phonemes, but
tone only.” (Pike 1956:66) In modern terminologhes$e morphemes can be viewed as sponsoring a
floating Low tone which attaches to the precedigiable rather than its sponsoring syllable. Insthi
section, | give examples of these morphemes.

The floating Low tone is expressed on the findlakje of the stem to which the enclitic
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attache$® Two examples of each of the morphemes with aifigatow tone appear in (24). These floating
tones are represented in the underlying forms asva tone letter placed to the left of the segmental
information.

(24) Left floating low tones

Underlying form Surface form Notes
afsal + i - tsaV-rid M, becomes M,-L
‘pocket’ ‘your’ ‘your pocket
b.to4 + -Irid — tOA-rid L-M, becomes L-M,-L
‘money’ ‘your’ ‘your money’
c.til  + -Iifit - tiN-tfi1 M, becomes M,-L
‘boy’ ‘little’ ‘little boy’
d. tiJ + -Iifilt - ti-tfi1 L remains L
“fish’ ‘little’ ‘little fish’

In examples (24a and c), the noun being modifiedl draunderlying Mid tone but surfaces with a fajlin
tone when the enclitic is added. In (24b), the nbias an underlying rising tone and when modified
becomes a rising then falling convex contour. (2édan example with a low-toned noun; no effect is
audible by the addition of the Low tone from theldit.

Because this floating tone acts on the precedjtiglde and the perturbation discussedit?2.2
involving contour tones acts on the following skl there is a potential for conflict between samdhi
processes. Pike includes one example of this @bn8ihe indicates that the tone on the expresdbkey
of the enclitic experiences perturbation from tbetour and surfaces with a falling tone. She hypsittes
that the zero syllable of the enclitic is also pdyed in some way but does not offer details ashat that
might mean or look like. She indicates that thengtizs of this process needs to be investigatetidur

The example is given in (25).

“0If the syllable already ends in a Low tone, naeeffis noticeable due to OCP motivated merger ef th
floating Low tone with the Low tone of the stem 24
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(25) Conflict between progressive and regressive peatioh

Progressively perturbing Regressively perturbing Result
Jkal + -Irid — fkad-riy
‘trousers’ ‘your’ ‘your trousers’

In (25), the noun being modified by the encliticsha M-H rising tone which normally perturbs the
following M, tone, changing it to a Mone, and becoming aJMone itself. In this case, the progressive
sandhi instigated by the contour occurs as expgercept, the M tone on the target syllable is not
completely overwritten by the Mtone, instead the Mcombines with the Mto form a M-M, falling
contour. The regressive sandhi instigated by ttaditennormally causes a L tone to be expressedhen
previous noun (usually forming a falling tone) vehilhe expressed syllable remains. M this case, it
retains its M tone as the end-point of a falling tone and tliereo apparent effect from the floating L8v.
More examples of this type in which the progredgiveerturbing contour is juxtaposed with the
regressively perturbing enclitic would be helptubwever, they are not provided.

The case of enclitics with floating Low tones pd®s an interesting area for further research.
They behave in a very regular fashion except wheretare conflicting environmental pressures, then
not clear exactly what tones will surface or whykePconcludes her remarks on tone sandhi with this

section.

2.25 Summary

After explaining the different processes that ocicuSoyaltepec, Pike summarizes the surface
tones that can emerge from each underlying ton¢hitnsection, | summarize the possibilities giv®n
Pike?

The following tables demonstrate which tones mayase from a given underlying tone. Table 2-
3 demonstrates the possibilities for surface taters/ed from level tones and falling contour tomésle

Table 2-4 demonstrates the possible surface foriggating from underlying rising tones. The ungarg

*I The presence of the floating Low tone may in faethe factor that prevents the complete overvgitif
the tone on the enclitic. More research is needed.
2| have expanded Pike’s summary so that my tabkdade all of the tones that she mentions in thEepa
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tones are listed down the left column and the serfanes are listed across the top row. A checkifiajk
indicates the occurrence of a surface tone derfvech the underlying tone in question. The shaded
columns indicate tones which do not occur in undeg forms. The final column indicates the total
number of derived tones which can result from thdeulying tone. The final row indicates the suhtofa
the number of underlying tones from which a surfamee may have resulted. The subtotal for the level
tones must be added to the subtotal from Tabla®determine the total number of possible souroego
for a given surface tone. Since the falling contimmes only originate from level tones the subtgteén in

this table reflects the total number of sourceghat surface realization.

Table 2-3 Possible surface tones derived from levahd falling tones

Underlying Surface Tones . Total
Tones Level Falling allologs
H | M| M| L |Mg-L|H-M; | ML | Mi-M,
Level H VIV |V v 4
M, VI v I VY 3
M, VI v I VY v v 5
L v iV v v 4
Falling M;-L v v 2

subtotal of possible source to @ 6B G B =2 1 1 1

The table may be read in two ways. First, the taidg be read across. For example, if a given dgllhbs
a High tone in its underlying representation, thanay surface with one three level tones: Highg¥igh
or Mid or it may surface with a falling contour, gt to Mid-high falling. In the final column, the mioer
of alternate allologs or surface realizations ofuaderlying High tone is indicated as 4 (reflectthg sum
of 3 level possibilities and 1 falling possibilifpr the surface realization of an underlying Higine).
Alternatively, the table may be read down. For eplamif a syllable surfaces with a High tone, ityneave
been derived from one of the four tones which Hasen checked in the column beneath the H: High; Mid
high, Mid or Low. Again, a numerical summary is yided at the bottom of the column. For the level
tones, this is not the complete picture. They mbsp de derived from an underlying rising tone, the

allologs of which are listed below in Table 2-4 eTiotals for the level tones are in parenthesisiise the

“3 The total for the level tones must be combinedh wie totals listed in Table 2-4 in order to deteerthe
total possible source tones for level surface tones
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subtotal from Table 2-3 must be added to the $abfoom Table 2-4 to determine the total possible
underlying sources from which a level surface tor&y have originated. The surface falling tones Wwhic
appear in the shaded columns without exceptioreach derived from just one underlying tone. In pthe
words, if the surface form is H-Mthe analyst knows that syllable must have a Htasumderlying
representation, etc. The falling tone that is ulyitey either surfaces unchanged or as a level tone
equivalent to the first member of the contour.

If a syllable has a level tone in its underlymegresentation, it will surface with either a letahe
or a falling contour tone. The only falling contdene that, according to Pike, can be an underlyomg
either surfaces unchanged or as the level tonevalguit to the initial tone of its cluster. There aeveral
interesting gaps that can be seen in Table 2-3t,FRn inspection of the column under Surface Tones
Level, L, it can be seen that the only underlyiagel tone which can surface with a L is a L, noeoth
underlying level tone ever surfaces with the L. ldoer, the three non-low underlying level tones can
surface with any level tone other than L. Alsopesting the row under Underlying Tones, Level,tlgan
be seen that the underlying L can surface withathgr level tone except the,M

If a syllable has an underlying rising contourdpit usually surfaces with either a level tone or
with its underlying tone. There are, however, s@xeeptions that can be seen in Table 2-4. An uyiceyr!
rising tone never surfaces with a falling tone,eptdn the case of the derived convex tone whiafisiag
then falling. Table 2-4 is set up in the same way able 2-3, but it includes the underlying repnéggons
of the rising tones instead of the level tones fatithg contour listed down the left column. Thefage
tones which are derived from the underlying riscantour tones are listed across the top of thetchar
Again, columns that are shaded indicate contowas dhe never underlying. The final row indicaths t

combined total of possible underlying tones forrelewel tone.
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Table 2-4 Possible surface tones derived from risintones

Surface Tones Total
Underlying Level Rising Convex || allologs
Tones H|{M; | M| L | Mp-| My | My | L- L- | L- | L-M,-L
H H My | My | M, | H
v

Mi-H |/ v |V 4
=2 Mo-H v 1
S MM V[V (V] [/ |/ |V 6
o L-M, v v 3
L-M, 2

Subtotal
possible
source tones

Combined
Total

The Mid to High rising tone is the only tone thatsho alternate surface forms which raises thetignei$
there is something inherently different about thise or if it is just so rare that alternate alpchave yet
to be found” Based on the sandhi that Pike described whichve hentitled “split and shift,” it is not
surprising to find that the two contours which pEpiate in this type of sandhi can also be realizé@t a
level tone equivalent to the first member of thatoar tone: i.e., MM, can surface with a level Mand L-
M, can surface with a level L.
An inspection of both of these tables leads toesobservations:
» There are fifteen surface tones described by Pike.
» A surface rising tone may result from tone sandtty éf the underlying tone is already
rising; rising tones are never created from levdhding tones.
* Anunderlying tone may have from 1 (only the-M) to 6 possible surface tones.
e« There are eight surface tones (e.g. k-M-M,, etc.) which arise from only one
underlying source, so if they appear, the undeglyone on the syllable in question is

immediately obvious.

4 My research suggests that both of these areitriserare and there is something different abguirilike
several of the other tones, it does not host aifigaone. This will be addressed in Chapter 5.
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e The remaining seven possible surface tones, inoudil four level tones, have multiple
options (up to 6) for an underlying tone. For exmf a M, tone appears on the
surface, it may have one of five underlying tones:M;, M,, M;-H or Mx-M;.

To try to alleviate some of the confusion thasesi from the multiple possibilities presented in he
article, Pike also offers a summary of the contextsich produce alternate tones and methods for
identifying the underlying tones. According to Pikbe easiest environments for identifying undewyi
tones because they never produce sandhi are: simagiehemes in isolatidhand phrase finally after a M
or L tone. She also suggests that a comparisdmedurface tones of a given morpheme in severfardift
environments will help in determining the undertyitone with greater certainty. Another option is
familiarity with the rules that she has describddol will help the analyst know whether or not aegi
environment normally produces sandhi. Applying ¢haedes backwards should reveal the underlying form
Of course, this latter method presupposes thatattadyst knows the underlying forms of most of the
morphemes in a given phrase so they can figurevbigh changes may have occurred. In all, Piks &t
rubrics with environmental criterion to guide theabyst in determining the underlying tone from =egi

surface representation. The interested readefdsed to the original work for further exposition.

2.2.6 Discussion

It is evident from Pike’s article that the systeimtone in Soyaltepec Mazatec is very complex.
She describes a regular system; however, the nupofbelnanges that can occur and surface forms that
result seem a bit arbitrary at times, especiallyahse of the sandhi surrounding thelrising tone. It is
not immediately apparent why the reciprocal eff@ctthis tone would yield a Mevel tone instead of a
M. Recall that when the other two rising tones poedsandhi, what Pike calls the reciprocal pertimbat
yields the tone that is equivalent to the left ed§éhe contour on the original syllable (g leaves a

M, and a L-M leaves a L). Also, the effect of the;M rise on the following syllable sometimes prodsice

“5 While isolation, in fact, does not produce anyd$amn a word, the absolute level of a tone indtioh is
impossible to determine without some reference tpoiti a level toned word which is a member of a
minimal set is recorded and played for a nativeakpe they will not be able to determine the exaotd.

For example, iffad ‘wild cat’ is recorded, a native speaker hearing ttecording is equally likely to
interpret it as ‘wild cat’ or ‘fog’ (which would bgaJ).
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the expected H, but other times results in @ My own research revealed an inconsistency in the
morphemes that were reported to have this tonédir tinderlying representation which when corrected
yields regular and expected sandhi processesnBtarice, | found that some of the words reporteRikg
to have a M-H contour actually have a MM; contour which would explain why these tones appear
contexts where sandhi has occurred.

Most of Pike’s article points to contour behavishich indicates tonal sequences such as the
ability of the contours to 1) separate, leavingléfeendpoint of the contour on the original sl and 2)
shift, moving the right endpoint to the followingllable. An example can be seen in (26) which giaen
by Pike to demonstrate the regressive perturbatmised by a Low tone (as was discussed in §2.2Hufl)
which can be interpreted as contour simplificatidth OCP merger.

(26) Separation of ML falling tone (Pike 1956:59)

Underlying forms In context
M;-L L M L

tfidtul + -tnal — tfidtui?nal

‘cat’ ‘my’ ‘my cat’

As the morphemes come in contact through juxtaiposithe L of the contour attaches to the sylldbléhe
right of its original syllable and merges with thewhich is already associated to that syllable ss i
motivated by the OCP. This demonstrates that the tomes, M and L, from the contour are acting
independently. In isolation, when forced to asdecia the same syllable, the two tones form a aorivot
when a syllable is added to the original morphetime two level tones can appear on separate sydlabile
this case, the syllable which was added happendthte a L tone, so tonal merger rectified the tonal
crowding, and no contour was necessary in the caiffarm.

However, contour tones acting as sequences simatilde able to be raised as a unit, which was

seen in§2.2.2.4. Example (18a) is repeated below as @7ieference.
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(27) Unit-like contour raisingf to 1 (Pike 1956:65)

Trigger Target Result
nilkhy€l + -nii — nilkhy€1-nil
‘to feed’ ‘you for me’ ‘you feed me’

The peculiar behavior of this contour as descrimgdPike inspired Pizer (1994) to conclude thatttires
in Soyaltepec Mazatec behave both as concatenatfoesel tones and as units. Perhaps the tonemsyst
of Soyaltepec provides an argument against théitadl typology of tone languages; however, befibia
claim can be made, much more data is needed. By ttiat data which | have collected argues in fafor
sequential sequences of tones as will be demoedtmatChapter 5.

Pike’s article describes a tone system with fawels of tone and multiple contour tones. The
system has a complex system of tone sandhi whiclteadition an underlying tone to be expressechen t
surface in as many as six different ways. Severgulists have analyzed data from Pike’s articlg.(Biber
(1981), Goldsmith (1990) and Pizgt994)) in an effort to understand and explain contones from a
theoretical perspective. My research helps to $ilgation the inconsistent tonal behavior describgdPike
and affirm the conclusions that Soyaltepec Mazaean excellent example of a language in which ltona

contours behave as concatenations of level tones.

2.3 Goldsmith (1990)

The basic tenets of autosegmental phonology hiagady been reviewed in the previous chapter.
In this section, | address the specific contributibat the tone system of Soyaltepec Mazatec nmakesd
the explanation of that theory as explained in Guiith’'s Autosegmental and Metrical Phonology (1990).
Similar to Biber, Goldsmith focuses on the conttwmes of Soyaltepec. He explains the contour tones
using autosegmental phonology’s possibility of mémpne association. The basic assumption is that a
two (or more) level tones which exist in a languaga associate simultaneously to the same tonénigear
unit. To create a contour, the tones are articdlatesequence. He states, “What we would like tovatce
ourselves of, however, is that these combinatidnommes do indeed act phonologically as if they ever

concatenations of level tones, and even more,ttiggt do so in ways consistent with an autosegmental
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analysis.”(Goldsmith 1990:40) He makes three ampufrom the data in Pike (1956) to demonstrage hi
points. First, he examines Mid-high tones whichtageright endpoint of a rising tone to see if thephave
in a similar manner to level Mid-high tones. Secdmel looks at High tones that are the right endpafia
rising tone to see if they behave in a similar \aayevel High tones. These two arguments both exainhi
the endpoint of the contour can behave independeHik final argument involves the ability of some

contour tones to split apart and be expressed omlifferent syllables across a word boundary.

2.3.1 Contour Final M, Tones

The first characteristic of Soyaltepec Mazateotset system that Goldsmith investigates involves
the behavior of the Mid-high tone as it relatesh® regressive perturbation caused by a High tdmiehv
was discussed i§2.2.1.1 above. Simply stated, when followed by ghHione in the same grammatical
word, the Mid-high tone is deleted and the Highetspreads left. He gives the rule in autosegmeésrals
as in (28).

(28) Leftward High Spread (Goldsmith 1990:%%)
\Y, \Y,
— |
H
@
He gives the following example with a level Mid-hitp demonstrate the normal behavior (29).

(29) Level M; undergoing regressive perturbation by H (Goldsh@80:41)

Underlying Forms In context

ja tyu + -hi — ja tyu hi

|v||2 |v||l ||4 ||v|2 \H
‘wooden beam’ ‘negative’ %)

‘not a wooden beam’

6| have changed the numerals that Goldsmith, fatigwPike, uses in his representations for letter
abbreviations (1=H, 2=M 3=M, 4=L) and converted the segmental representatmiidA, for the sake of
internal consistency.
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The lexeme in (29) begins with a Mid tone on itstfisyllable and a Mid-high tone on its secondab#,
but when combined with the negative marker the Higim the negative marker spreads leftward to the
second syllable which also becomes High and the-ttii tone is deleted. He then gives two examples
showing identical behavior of the Mid-high tone wtieis the endpoint of a rising contour tone. Expdan
(30a) shows the behavior of the Mid to Mid-higterigvhile (30b) shows the Low to Mid-high rise.

(30) Leftward High Spread

a. applied to MM, words$'’ (Goldsmith 1990:41)

Underlying Forms In context
ni su + -hi Ni su hi
N | | T
M, M,M; H M, M, H
‘a dipper’ ‘negative’
%)
‘not a dipper’

b. applied to L-M words (Goldsmith 1990:41)

Underlying forms In context

nffe  + -hi ntfe hi

AN | A
L M, H L H
‘cooked corn’ ‘negative’

‘not cooked corn’

The M tones in (30a, b) behave exactly like the tdne in (29). In each example, thg Mne is deleted
and the following H tone spreads left to take itacp. The fact that the rule applies to the tdne
regardless of whether or not it is a member of mtaar tone supports the theory that the rising $ose
really two separate tones which happen to be linkettie same syllable. Unfortunately, the exampledu

in (30a) to demonstrate the change fromad/a H when the Mis a member of a BAM, rising contour, is

" Goldsmith’s examples omit the dotted line linkihg H to the previous syllable. | am assuming thist
is a typo because the examples are given to shewapplication of the Leftward High Spread rule vhic
includes the line and his prose implies the existesf the association line.
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inconsistent with the data from Pike (1956). The Waldsmith has represented the data seems tcatedic
that a M-H rising tone is formed when, in fact, the sylabh question emerges with a level H tone
according to Pike. Recall fro§R.2.1.1 that a High tone completely overwrites titvee that it perturbs,
except in the case of the L;Mising tone, as in (30b). Goldsmith does not as&lthis discrepancy, but his
work was not intended to be a complete analysiBiké. His examples do show the indicated behavior,

even if some questions are left unanswered.

2.3.2 Contour Final H Tones

Goldsmith’s second argument is similar to histfinsthat it shows the endpoint of a contour tone
behaving in the same manner as a level tone; hawestead of being the target of change, the iane
guestion is the trigger of change. This argumegllights the progressive perturbation caused byHilgé
tone or rising tones ending in a High tone that d@sussed above i§2.2.1.2. The rule that Goldsmith
(1990:42) writes to explain this behavior is repdatere as (31).

(32) Creation of a H-Mfalling tone (Goldsmith 1990:42)

Lo VE V #
“ L@u
The key environment for this rule is two adjacewtrds which each contain a final High tone. Whes thi
environment is met, the second final High tonehiarged to a HM; falling tone. For the application of this
rule, the number of syllables in the words is &wnt. He gives the following example to show the
application of the rule when the trigger syllatdailevel high tone.

(32) Example of H-M tone creation (Goldsmith 1990:42)

Underlying forms In context

ho + thi fsu ho thi ts

| | ] T IN

H HH H H HM
‘two’ ‘he is saying’ ‘he is saying two’
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He gives examples of two rising tones that end ighiHM;-H (33a) and M-H (33b), to demonstrate that
they also trigger the same response in the follgwiord.
(33) A contour tone triggers H-Mone creation (Goldsmith 1990:42)

a. Mi-H as trigger

Underlying forms In context

khi nti + kite — khinte ki te
RN | NI
H MiH HH H MH HHM

‘baby’ ‘he danced’ ‘the baby danced’

b. My-H as trigger

Underlying forms In context

nta + thikhye — nta  thikhye
N | NN
Mo H H H MH H HM

‘well’ ‘he is eating’ ‘he is eating well’

In the underlying forms found in (33), each phrasds with a level High tone. In context, howevegte
phrase ends with the falling tone, H:MAgain, the High tone that appears at the endhefrising tone in
each of these examples is behaving the same waghatbhe in isolation behaves, indicating that they

inherently the same.

2.3.3 X-M; Contour Tones

The final process from Soyaltepec that Goldsm#thsuto demonstrate the autosegmental nature of
tone involves the splitting and shifting of contaienes that was discussed above§t2.2.1. In this
process, the contour tones involved,-M; and L-M,, separated and the endpoints ended up linkeddo tw
different syllables. Goldsmith’s (1990:43) formaliion of the process appears in (34). The bradhetse
representation indicate that eitheg bt L may be the first member of the contour. Teeosid member is

always M.
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(34) Contour tone separation (Goldsmith 1990:43)
Y Y

_—
/

RN
(3 ™

L %)
The M, begins with an association line linking it to tiniial V; however, the bars across the association
line indicate that this linkage is broken. The ddttine that connects Mo the second vowel indicates a
new linkage. Finally the Mwhich originates on the second vowel is also deli) as is indicated by the
bars across its association line and is subsequaeittted. He gives the following two examples.

(35) Examples of contour tone separation (Goldsmith 1480

a. M,-M; followed by a M

Underlying forms In context
nku + fsha - nku fsha
M, M, M, M, M,

N

%)
one’ ‘hand’ ‘one hand’

b. L-M; followed by a M

Underlying forms In context
ffeei  + fse tfeei  fse
LM, M, L M,

N

%)
‘take’ ‘guavas’ — ‘take guavas!’

In each of the examples in (35), two tones areelihto the first word in the underlying forms. Whibe

words are put into the context of preceding a wwith a M,, the initial word’s contour is split. The
leftmost tone remains on the initial word while thight tone links itself to the following word whes
original tone is then delinked. The result is ttiet two tones from the original contour are nowseparate

syllables and each surfaces as a level tone.
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When the context is changed so that the contowgsede a L instead of the,Mhe process is
similar; however, the L is not delinked. Insteadnew contour is formed on the second word. The
formalism (36) is very similar to (34) above, thelyodifferences are the bars across the associéitien
that indicate the delinking of the final tone aeenoved and the final tone is changed to a L. Agdie,
brackets indicate a choice for the initial membfethe contour, either Mor L.

(36) Separation of a contour without subsequent delgk®oldsmith 1990: 44)

\% \%

[ A ]
M M L
L
The bars across the association line between thand the first V indicate delinking and the dottiex
connecting the Mto the second V indicates a new association. ilndhse, there are no bars across the
association line between the L and the second voseelthe L remains and a;M contour surfaces.

Goldsmith only gives one example of this procesbsiaappears in (37) below.

(37) M»-M; tone followed by a L (Goldsmith 1990:43)

Underlying forms In context
nta + fku - nta [ku
AN | %]
MZ I\/Il L M2 Ml L
‘liquid’  ‘eyes’ ‘tears’

In this example, the original contour §N¥,) has split itself over the two syllables. Theftfisgllable now
contains the level Mand a new contour has formed on the second sgllahich begins with the former
contour’s endpoint, M This new contour (ML) is another confirmation that contours are fodmehen
more than one level tone is attached to the saitabky

Goldsmith’s main point is that the contour tonesirfd in Soyaltepec are best understood as
concatenations of level tones. The endpoints ottmours have the same characteristics as thettes
in the system. They can be acted upon by rulestéingét a level tone and they themselves can Have t

same influence on another tone as a level tonedvdihally, there are demonstrable cases in whieh t
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tones involved in a contour can separate and beessed on different syllables. Goldsmith provides a
convincing argument for the sequential nature oftaor tones; however, Pizer also analyzes Piketa da

and has some different insights.

2.4  Pizer (1994)

Pizer (1994) examines the traditional typologycohtour tones that pits “Asianists” with their
unitary contour tones against “Africanists” withethconcatenations of level tones. She discussebahic
characteristics of each type of tonal language givés examples of each. After introducing and
exemplifying the typology, she offers Soyaltepeczitac as a counterexample. She states, “I will show
that contour tones in Mazatec behave like unith wespect to some processes and like series dfttawves
with respect to others. The hybrid nature of Mazalisrupts the neat two-class typology opposingcafr-
and Asian-type tone languages.”(Pizer 1994: 9#his section, | summarize Pizer's arguments whigh a
an interesting alternative analysis of Pike’'s datayever, the data which | collected do not netatgsthis
type of approach.

In looking at the contour tones as concatenatmikevel tones, Pizer does not disagree with
Goldsmith’s arguments which were summarized abbvéact, she agrees that in many environments, the
contour tones of Soyaltepec behave as two septma¢s; however, she examines other data from Pike’s
article and demonstrates instances where a uratalysis is superior. | will not restate any of @whith’s

arguments in detail.

2.4.1 Contour Split and Shift Reanalyzed

In this section, | discuss Pizer's reanalysisaritour sandhi involving the Mid-high tone. Pizer’s
first argument agrees with Goldsmith’s analysis@ftour split and shift that was discussedar8.3, but
stresses that only contour tones that end with d&itih tone behave this way. Pizer emphasizesntbiat
all contour tones in Pike’s data follow the samétgra. The contour tones that end in a Mid-higheton
separate and shift the second tone of the contothe final syllable when an affix is added, ag38).

However, the Mid to High contour tone does not safgaand shift under similar circumstances, a8®).(
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(38) Standard contour tone realignment (Pizer 199409)

Underlying forms In context
tkid + -hnil - tkid-hni\
‘medicine’ ‘our’ ‘our medicine’

(39) Contour without realignment (Pizer 1994:109)

Underlying forms In context
nta + -ra] — ntal-ral
‘good’ ‘probably’ ‘it is probably good’

The first word in (38) has a Mid to Mid-high contdun its underlying form, but a level Mid tone inomtext
while the first word in (39) maintains its undergiMid to High contour in context. Furthermore, firal
syllables in both examples are Low in their undedyforms, but in context the final syllable in {38 a

falling Mid-high to Low contour while the final dgble in (39) is a level Low. The behavior of thédMo

Mid-high (1) contour is different from the behavior of the M@ High @) contour. The contour in (39) is

not redistributing itself over the available syledin a one to one match up from left to righRizer's
initial hypothesis is that the shifting that occuns(38) is provoked by the Mid-high tone, not et
contour itself. However, she also points out thatt all Mid-high tones delink from their source asiuift

(or spread) to the right, only those Mid-higies involved in contours shift. Level Mid-highmes do not

perturb the following syllable, as is demonstrate0).

“8 Again, | have altered the representation of thia it Pizer's examples so that they are consistétht
the IPA in both choice of segmental characters tané keys in order to be internally consistentte t
representations used in this dissertation.

*9The Universal Association Convention (UAC) desediby Goldsmith (1976) and Pulleyblank (1986)
states: “Match the tones and tone-bearing uniBlg) one to one, left to right.” (Kenstowicz 199473
Contours are traditionally formed when there areemones than syllables because the leftover tatiash

to the final syllable.
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(40) Examples of M not influencing the following syllable (Pizer 19940)

Attested form Hypothesized by Pizer
a.naimii-sad (*naimid-sai)™

‘yeast’

b. {f?al-2el *{f?al1-2eV

‘his father-in-law’
Pizer indicates that if all Mid-high tones actedhie same way, then (40a and b) should not exist thie
attested tones, but with her hypothesized t6hgke concludes that the Mid-high tone instigatessilit
and shift process, but only when it is part of atoar. The resulting process is similar to thatakhivas
described above i§2.3.3 (from Goldsmith) ang2.2.2.1 (from Pike). Pizer’s rule is summarizedvas
Shift®?in (41). The brackets indicate that the final Xynbe linked to either a Mor a L.
(41)  M;-Shift (Pizer 1994:110)

X X

t M M,

L
Crucial to her rule is that the Ms part of a contour tone; but, the beginning poihthe contour is not
important, hence it is indicated with a t. The & originally linked to the initial X as is indited by the
solid association line; however, as part of thecpss, this linkage is broken which is indicatedtlvy

parallel bars across the association line. Thefdvims a new association line with the second Xcihis

indicated by the dashed association line.

0 pizer does not actually spell out this form; | @aleduced it from her statements and includedrit fo
clarity. She indicated that the;Mhould shift in this situation in the same wayt thidlner M’s in contours
shift, if in fact all level tones were behaving teme way whether or not they were in contours.

*Ltis an interesting argument, however, she doésake into account the fact that the forms in (é@¢h
contain a derived Mid-high tone and the spreadirdjcated is usually provoked by an underlying Mid-
high rather than the surface tone.

*2|n Pizer’s terminology she refers to this as 2fShhave changed the terminology in order toeaetfimy
choice of tonal abbreviations, i.e., H for 1, fr 2, M, for 3 and L for 4.
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She also includes a rule for,Meletion which prevents aJMrom following a M, when linked to
the same syllable. This accounts for the abseneefalling contour if the targeted syllable contaa M,
but not if it contains a L. This rule is provided(42).

(42) M, deletion (Pizer 1994:111)

@

When the M and M, are linked successively to the same X, theddlinks which is indicated by the bars
across the association line and thethen deletes.

Pizer's argument demonstrates two points. First,afl contours behave the same way. Second,
sometimes tonal primitives behave differently defieg on whether or not they are in a contour whfch
true would be a significant finding. This indicatésat something more complicated than a simple

realignment of tones is occurring when contourg apld shift.

2.4.2 H-Spread

The next argument that Pizer addresses involvesrgébressive perturbation of the High tone
described by Pike that | have discussedar2.1.1. Pizer names this process H-Sprédthe H-Spread
targets a M tone whether or not it is a member of a contodrisTmirrors Goldsmith’s first argument
demonstrating the sequential nature of contoursdees§2.3.1).

Pizer claims that this type of leftward High smteanly targets the Mid-high tone which is
subsequently deleted. Examples appear in (43):-l¢#3&e positive examples and (43c-d) are negative
examples. The leftward High spread is demonstrat¢d3a and b), which are the same examples used by
Goldsmith appearing above as (29) and (30b) reispdct Leftward High spread does not occur in (43c)

which is a disyllabic lexeme with a Low tone folled by a High tone or in (43d) which is a multi-

%3 Again, in Pizer’s terminology she refers to thislaShift.
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morphemic word which contains a similar environmem., the High tone follows another tone and no
spreading occurs.

(43) Leftward High spread (Pizer 1994:111)

Forms in isolation In context transformation
a. jaityul + hil — jaityul-hil M, to H
‘wooden beam’ ‘NEG’ ‘not a wooden beam’
b. nife/ + hil — ntfe/-hil L-M, to L-H
‘cooked corn’ ‘NEG’ ‘not cooked corn’
c. ffal?al tfal?al (no change)
‘armadillo’ ‘armadillo’
d kwid  + fsel - kwid-fsel (no change)
‘this’ ‘emphatic particle’ ‘just this’

(43a, b and d) provide examples of the combinatibmorphemes to produce the adjacency in question,
while (43c) is an example of a disyllabic lexicairh which surfaces with a final High tone, irresjpez of
context. In (43a and b) the juxtaposition of a Highe with the Mid-high tone results in the replaeat of
the Mid-high by the High tone. When the High toeedjacent to the Low tone in (43c) and the Miceton
in (43d) there is no apparent effect. Pizer ndtas it is not just any Mid-high followed by a Higbne that
is affected. She argues that if every Mid-high vahicas followed by a High was overwritten by leftaar
H-Spread, the Mid-high to High contour that is destoated in (44a) could not exist. Compare (44&h wi
(44b). The addition of the high-toned negative ipktresults in the leftward H-spread which ovetesi
the entire Mid-high to High contour.

(44) M-H, OK in isolation, but not when followed by H @er 1994:112)

Form gloss

a. thd ‘rubbish’

b. thel-hil ‘not rubbish’
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Pizer never explicitly explains why the Mid-highrist overwritten in the Mid-high to High contoumim
She simply mentions that the H-Spread rule muse tiasme mention of linkages . . (Pizer 1994:112)

in order to prevent a H tone from overwriting a tdne when both are linked to the same syllablertter
to allow (44b) to occur without expanding her rbeyond the Mid-high tone, she explains that thst fir
High, i.e., the final member of the contour torsegdéleted because it is a violation of the obligatmntour
principle>* When the first High is deleted, the remaining aion fits the environment for her leftward
High spread. Again, Pizer has demonstrated thatlilenigh tone is perturbed in the same manner when
is the final member of a contour as when it isvelléone, and she has indicated that sometimetyjiee or
perhaps number, of linkages (i.e., whether a terieviel or a member of a contour) needs to be dersil
when formulating rules.

Pizer acknowledges that there is something diffeedout the situation of the Mid to Mid-high
rising tone that is also replaced by a High tonenit is followed by a High tone. The rules she has
established thus far would predict the formatioradflid to High contour instead of a level High hist
situation. She, in fact, does not include this tgpéransformation under simple H-Spread, but aske it

as part of the following argument that she callstraization.

2.4.3 Neutralization

Pizer introduces neutralization to explain theaappt anomaly in the behavior of thg-M rising
tone. Recall from Pike’s tonal changes described2i2.2.2 that when a Mid-high to High rising tone
perturbs the following Mid or Low tone, the residtoften a Mid-high tone on the target syllable igth
can either be the first member of a falling contour level tone) and a Mid on the trigger syllablehe

examples that Pizer cites appear in (45).

*The obligatory contour principle actually prohibitse adjacency of identical tones in the lexical
representation of a morpheme, but it is commonlierded to any adjacent elements. Leben (1973),
Kenstowicz (1994) and Yip (2002)

85



(45) M;-H sandhi(Pizer 1994:113)

Trigger Target Result
a. ffe1 + tful — tfe4 ffuy

‘is needed’ ‘animals’ ‘animals are needed’
b. fsi1 + se — tsidsel

‘he makes’  ‘thick’ ‘he thickens’

If this contour followed a rule similar to the,Mbhift rule proposed ii§2.4.1 then the expected behavior
would result in a M tone remaining on the original trigger syllabledaa H tone being attached to the
target syllable, either resulting in a level H ofalling H-L tone. In this case, the tone that r@mds not

the original beginning point of the contour and tbee that ends up on the syllable to the rightasthe

original endpoint. In order to explain this odd &eior, Pizer proposes that the Mid-high to High (

contour is lowered when it precedes a Mid or Lonetdbecoming a Mid to Mid-high) contour. She calls

this a register lowering. Once the contour has been lowered, thg-tWyh spread that was introduced
earlier in (41), can take effect. The example fr4ba) is shown in (46) with the inclusion of this
intermediate stage which is then subject to theSkiift. Since she does not offer a mechanismistphint,

| will not assume one to show.

(46) M-H sandhi with register lowering (Pizer 1994:113)

a. Register lowering

Target Trigger Intermediate Result
Ml—H[_\ L MM, L
a. {ffe1 + tful — tfe tful

‘is needed”  ‘animals’

%5 Pizer's use of the term register is not in linghnthe register discussed by other tonologists Beo
1990, Snider 1999, Yip 2002). She uses registerimre general way to represent a lowering oimgis
effect. Register in this sense is not a separatefe of tone.
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b. M;-Shift (the result from above is the new input)

Trigger  Target Result
P

M,-M, L - M, M,-L

tfe tful tf&d tful

‘animals are needed’

First in (46a) the register of the second word itmfowering effect on the contour of the first wothen

(46b) the effect of the contour is felt by the setavord. It would be hard to explain this procestheout

rule ordering. The effect of the lowering (46ajhiat each member of the Mid-high to High contouretds

lowered by one tonal step producing the Mid to Migh contour. The endpoints of the newly produced

contour, Mid and Mid-high, are those that appeahresult of (46b) on adjacent syllables. Asafathis

goes, it is an interesting and innovative solutionorder to lower the entire contour, it must leao be

viewed as a unit at some level in the phonology.

Additional support for the idea of register charmpmes in the form of a register raising process

provoked when a Mid to Mid-highiY tone precedes a High tone (47). In this casegauktof being

combined with the progressive Mhift rule, the regressive H-Spread rule is aplie. The data that

needs to be explained is presented in (47a) followy the proposed explanation in (47b). The

consequence of H-Spread without Register raisimgmonstrated in (47c).

H spread to MM, produces level H, not H (Pizer 1994:114))

a. Data to be explained

Isolation Result
nkui + -hil — nkul-hil
‘one’ ‘NEG’ ‘not one’
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b. Register raising followed by OCP deletion theSpread

Register raising OCP deletion H-Spread Result

nku -hi — nku -hi — nku —hi nku - hi
M,M, H M/léQAH M, H H
@

c. H-Spread without Register raising

H-Spread Incorrect Result
nku —hi *nku - hi
M,M, H M, H

The process in (47b) which results in the correntt pattern involves Register raising of the-Ml; (1)

contour because it is followed by a H tone. Thetaonrises to a MH (1) contour, then the H of the

contour experiences an OCP violation and is deléigdhlly the environment is correct for the reniagnH
to spread left, producing a level H on each syHlaBlhe process in (47c) demonstrates that the capioin
of H-Spread without Register raising results inraoorrect M-H contour rather than a level H.

To further support her claim that there are regisffects going on in Soyaltepec, she cites other
examples of regressive perturbation across morphmmedaries, this time involving level tones. These
appear here as (48). | have indicated the partioipaones above the data to highlight the charmge t
occurs.

(48) Pike’'s Regressive Perturbation actually Registevdning? (Pizer 1994:115)

Underlying form Surface form
H L M L
a. puimel + -tnal — nuimel-?nal
‘bumblebee’  ‘my’ ‘my bumblebee’
H M, M, M,
b.fsul  + jad - tsutjad
‘he says’ ‘inside’ ‘he explains’
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(48a) shows a High tone being lowered to a Mid-higie when it is followed by a Low tone and (48b)
shows the same result when the high-toned sylialftdlowed by a Mid tone. The phenomenon of reggist
change offers a phonological explanation for whaymppear to be a phonetic effect. These two exasnpl
of register lowering thus far have no other phogial explanation. The representations employeithit
point offer no motivation for the register effecthe mechanism and structures involved will be uised
in §2.4.5. It is possible that the H-Spread rule disedsabove i§2.4.2 in which a Mid-high tone followed
by a High tone across a morpheme boundary is ragsadHigh tone would also be an example of registe
raising.

The changes involved in neutralization appeamnthbcate that Soyaltepec contours are acting as
units, so, according to the traditional typologgyttshould be analyzed as Asian type tones; howéaasy,
then should the process of18hift be handled? There is an apparent discrepamndpe behavior of

Soyaltepec tones.

2.4.4 Dual Nature of Soyaltepec Mazatec Tones

Pizer demonstrated a tone process in Soyaltepe&Hhift, which requires that the members of a
contour tone exist and behave independently, baiaido demonstrated the process of neutralizatigohw
seems to require that the members of a contowsaatunit. First, | summarize the effects thaePiefers
to as register effects, and then | discuss howetkfgcts relate to the traditional Asian contaumets.

The processes that Pizer describes as registect®f{or potential register effects) can be
summarized as followes: first, a High tone raisesentire M-M; contour to M-H (47); second, both Mid
and Low tones lower the entire;Mi contour to M-M; (46); third, both Mid and Low tones lower a H to
M, (48); fourth, a High tone may raise;%b H which is a potential alternate explanationtfe process in
§2.4.2. In order to process these facts, it is rergg0 place them within the context of the grepteture

of the Soyaltepec Mazatec tonal system. Firstcadtiat there is a lower contour in Soyaltepec Maza

the Low to Mid ¢), which is not involved in the alternations that mgcso it is clear the ‘register lowering’

does not lower the contour in question all the weathe lowest contour possible. Second,avid L are not

raised; only the Mis raised (if H-Spread is understood as a raipimgess). Furthermore, when the H is
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lowered, it is only lowered by one tonal level ke tM;. Finally, there appear to be three classes ofstone
(L and My) which cause lowering, (H) which causes raising @v;) which apparently does not have either
a raising or lowering effect, making it a neut@he. The traditional Asian type register lowerimgaising
involves two tones with the same shape that cdrereibe expressed in the higher register or the howe
register, depending on the context. The gradiemtgss that Pizer is discussing is something elsesin
There is further support for the notion that tle@tours of Soyaltepec are different than those in
Asian languages. Pizer points out that the five-veaptrast of rising tones in Soyaltepec, (49), is

impossible to represent in terms of two registers.

(49) The five rising tones of Soyaltepec (Pizer 1994)

a.M,-H b. M,-M, c.L-M, d. M,-H e. L-M,
the thed 54 nta’ ntfe/
‘rubbish’ ‘itch’ ‘money’ ‘good’ ‘cooked corn’

Most linguists studying Asian tone specify two stgis -upper] and divide each into two tone levels
[ +raised]. Furthermore, they restrict contours touodog within a given registef In other words, a
rising contour would move from [-raised] to [+rad$eon either the [+upper] or [-upper] register. Thu
defining two rising contours. Any attempt to defitteese five rising tones within the two traditional
registers fails. Only (49a and c) align well withditional Asian tone theories as can be seen bglda0a
and b). Pizer offers the following structures fonsideration.

(50) Rising tones diagramed per Yip/Bao (Pizer 1994:116)

a. M-H b. L-M; c. Mx-H d. MM
>|< X X X
H L ? '\|"
A\ A A\ A\
| h Ih | h I h

% See Yip (1989) and Bao (1990) for discussions sifiA contours.
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First, it is impossible to define ¥H (49d) and L-M (49e) within one register as they each span tbfee
the four tone levels. Pizer never tries to exptam structure she gives for,M in (50c), she simply notes
that there is no way to limit the MH to one of the registers, thus she places a ipuestark in the register
position. Second, it is unclear how to handle theM (49b) which would rise from the upper level of the
lower register to the lower level of the upper s#gji, something impossible to represent if bottesoof a
contour need to have the same register. Pizer stgtfee possibility of adding a third distinction the
register mix, namely an M as in (50d) but noteg thare is still no way to make a distinction betwe
rising tones that begin at the same point butdifferent amounts such as the LyMersus the L-M

Since the traditional Asiatic approach fails, @grfithe Africanist approach which considers these
tones as concatenations, i.e., completely sephraténked to the same TBU, would be more apprderia
However, Pizer's analysis indicates that there examples where a unitary approach, impossible to
express with concatenations, would resolve behaVviarddities that otherwise appear arbitrary.
Alternatively, it may be suggested that some oféiepec’s contour tones are actually unitary tondsle
others are concatenations. One problem with thisageh that is pointed out by PiZeis that the same
contour appears to behave sometimes as a unitthadtomes as a sequence. For example, the Midide M
high contour tone is the trigger in;Mhift, a process which separates the contour tversyllables (i.e.,
tones in sequence), and the target of neutralizagigorocess which requires the contour to opemt unit.
Besides, traditional tonal typology calls for amher/or approach: contour tones either operatenits u

(Asian) or they behave as sequences (African).

2.4.5 Pizer's Resolution

According to Pizer, “A more reasonable and usem#l is to try to discover a representation
which will allow contour tones to be simultaneousigitary and non-unitary.” (1994:118) In order to

reconcile the facts of gradient raising and lowgfim combination with the dual behavior of the camt

" This dilemma pointed out by Pizer is solved in digsertation with fresh data which behaves diffédyen
thus making the resolution of the dilemma a muteatpo

91



tones (as units and as sequences), Pizer progweh¢ representational schema developed by Hyman
1986 (and summarized above with references to Hy1888) may be appropriate.

Recall from Chapter 1 that Hyman’s representatisnhema is an expansion of the tiers used by
traditional autosegmental phonology. Each toneibgamit (TBU) has both a tonal root node (TRN) and
tonal node (TN). The primitive features (T) attéctthe tonal node as in (51).

(51) Hyman'’s representational schema (Pizer 1994: 120)

TBU
| =TRN

=TN

T
Furthermore, Hyman (1986) defines the primitivetdeas as relative to a neutral pitch height. Notiea
while these primitives are relative, they are redative to each other but to a third, neutral tofeother
important attribute of these primitives stressed’®er is that they are additive. Therefore a Midet can
be represented as having one H and one L, or paltgnhothing as in (52) below.

(52) Representation of the mid tone {Madapted from Pizer 1994: 120)

a. TBU or b. TBU
i\ i
HL

In (52a) the H and L are not linearly ordered, tloeyld just as easily be L H, and because they are
additive, they cancel each other out. Pizer ekplibie additive nature of primitives in order tdide the
four tones necessary for Soyaltep®a. High tone would have one H (53a), a Mid-highthiog (or an

equal number of H's and L’s) as was seen in (52)ich a single L (53b) and a low, two L’s (53c).

%8 pizer admits that this is, “not entirely in thargpf Hyman, and owes more to particle phonoldg
Schane 1984)” (Pizer 1994: 121).
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(53) Representations of H, Mind L
a. High tone b. Mid (M,) tone c. Low tone

TBU TBU TBU

i i (L
H L KL

As we have seen, Hyman represents a Mid tone biaching TN. There is also the option of
branching at the TBU, as in (54a) which would proela tone cluster (i.e., a concatenation or se@)enc

The representation can also branch from the TRIN é4b) which would produce a contour tone.

(54) Tone Cluster vs. Contour Tone (adapted from Pig841121)

a. Tone Cluster b. Contour Tone
TBU TBU
T T T T

Branching at the TRN level as in (54b) allows aaierlevel of independence for each primitive, § tlaey
do not directly share a node, but it also allowsval at which the contour tone can act as a wiitch is
precisely the geometry that Pizer has been looking

In order to accomplish the raising and loweringaafontour that Pizer has called neutralization, a
primitive is added to each half of the contourjsashown below in (55) and (56). Recall that wiesnd
H share the TN, they merge to the neutral tone lvhies now been defined as the Mid-high tone.

(55) Raising M-M; (Pizer 1994:122)

M5-M 1 add H = M-H
TBU TBU
L LH H
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(56) Lowering Mi-H (Pizer 1994:122)

My-H add L = M-M,
TBU TBU
| |
N /X
H L HL

Pizer admits that the mechanism by which this H. @ added is a little elusive. It must come frome t
following morpheme and it must attach at the lesfeTRN so that it can influence both members of the
contour. This structure is represented in (57).ethe Low tone spreads left, it is unclear if ituadly
percolates through the structure to attach todtet nodes or if it just has an affect from afar.

(57) Mechanism for Lowering? (Pizer 1994:122)

TBU TBU

The linkage of a L to the TRN as occurs in (57his mechanism that Hyman proposed for downsteft, so
is possible that what Pizer has referred to asissedaand lowered register are actually an upstemped
downstepped contour. One problem with this reprtasiem is that once the VH has been lowered to M
M,, Ms-Spread needs to be free to occur which meandghemost TN of the contour must spread to the
TRN of the following TBU, with all of its featurepscifications. This cannot happen without crossing

association lines unless a percolation processatds the L tone from the TRN to the TN.

2.4.6 Discussion

Pizer's discussion of Soyaltepec tones is vergwative. She challenges the traditionally accepted
tonal typology, giving informed arguments with d&tasupport her claims. However, she never rettons
demonstrate how the different processes that shpoped along the way would work out given her

proposed geometry and; thus, never addressesdsihesishat arise such as crossing association Bies.
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also overlooks the issue of how having two Ls an TiN to create a low tone can occur without violgti
the OCP which she already invoked to remove unwaaHtéones on neighboring syllables. Pizer also does
not address the cases in which the rising Mid-hagliHigh tone produces a High tone on the following
syllable. Examples from Pike were given in (8) alaepeated here as (58).

(58) M;-H producing H on target, leaving M, on Trigger (Pike 1956:61-63)

Trigger Target Result
a. miiffal + fsed - maiffad fsel
‘It grows’ ‘guava’ ‘guavas grow’
b. thil + nii?jal — thid nil?jad
‘is present’ ‘house’ ‘there is a house’
c. maiffal + fultil  — maifad fultil
‘It grows’ ‘tomatoes’ ‘tomatoes grow’
d. tilhi1 + thalfse] — tilhil thalfsel
‘bowl’ ‘new’ ‘a new bowl’

Her explanation of lowering the entire contour progs the correct results in the examples she choose
which all involve sandhi within grammatical words on a following grammatical word that is a
monosyllabic low-toned morpheme; however, it do@ resolve the problem demonstrated in (58)
involving sandhi between two grammatical words imick the endpoint shifts as is without the lowering
that Pizer indicated, yet, the beginning point vahig left on the original syllable is changed asvétuld
have been through Pizer’s lowering.

While Pizer’s resolution does not completely rgsahe issues of Soyaltepec tone, it is the most
complete analysis of the system based on Pike’'s tlat is available. It would be worth further
investigation and fleshing out with fresh data #tal were available that required this type of tonal
alternations. However, in the data that | collectadid not find any examples which fall into tluategory.

It is possible that future research could revemllédts that still behave in this way in which cd&eer’'s

analysis would need to be revisited.
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2.5 Summary and Discussion

The theoretical and descriptive literature avadagpecifically focusing on Soyaltepec Mazatec
surrounds its complex tone system. The systemrailgi described by Pike (1956) was referenced by
Biber (1981) and Goldsmith (1990) in order to ithase their theories, but the most complete anslisi
terms of modern theory available appears in Pi¥884). The tone system of Soyaltepec Mazatec pesvid
a wealth of information about contour tones. Beeallere are five different rising contours in tbed
system, most of which both instigate changes ieroslyllables and undergo changes themselves, $tgyui
are able to explore the limits of available toneatty. Goldsmith used Pike’s data to give evidemrete
sequential nature of contour tones. Pizer useddh® data to give evidence that contour tonesatrgist
simple sequences. Neither Goldsmith nor Pizer totzkaccount all of the data that Pike provided.atik
most evident from the analysis provided by PikeldSmith and Pizer is that the tone system of Sepait
Mazatec is very complex and has the potential fonmeting analyses. It is also evident that a simple
autosegmental approach is not adequate to acomuall ©f the tonal behavior in Soyaltepec Mazatec.

Although Pizer's evaluation of the tone systemdktively thorough, there are still gaps and
inconsistencies in the analysis. To date, thermoissatisfactory analysis of the data provided biePi
Furthermore, no new data has become availableissyiatem in the past 50 years which could be tsed
corroborate the phenomena documented by Pike. daleof this dissertation is to address these twods

by offering both original data and a fresh analysis
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CHAPTER 3

SOYALTEPEC MAZATEC SEGMENTS

3.1 Overview

In this chapter, | give an overview of the segmeptenology of Soyaltepec Mazatec based on
my own data. Tone will be indicated on every sy#atbut because | will be focusing on tone in the
remainder of the dissertation | will not spend tidigcussing it in this chapter. My intension iptovide a
foundation that gives an understanding of the basigments that occur, not to answer all questions
concerning segmental phonology which is outsidesttepe of this dissertation. | do, however, pro\ade
preliminary account. An organized and detailed @néstion of the segmental information of Soyaltepec
Mazatec is a novel contribution of this dissertatio

Although the consonants of Soyaltepec Mazatec heexer been specifically studied, related
Mazatec languages have been studied. Pike and (P84¥) published a thorough analysis of Huautla
Mazatec segments which also included informaticsuglbther highlant! Mazatec dialects. They focused
specifically on Mazatec onsets and nuclei, progpaim analysis which included a hierarchical stmector
each. Their data has been used as the basis leasattwo other significant analyses (Steriade 4)%hd
Golston and Kehrein (1998)). While these discussida not include a significant amount of data from
lowland Mazatec dialects, they do involve inforroatifrom the language family which may be insightful
in the discussion of any dialect of Mazatec. Theet® of Huautla Mazatec in particular are conslulgra

more complex than those of Soyaltepec Mazatec @ ititiude onsets in which a glottal elenf@oan

¥ As the name suggests, highland dialects of Mazatést in the mountainous area of Northern Oaxaca
State, usually at least 1000 feet above sea lavehiarea commonly referred to as the Sierra Mezate
There are four dialects often included in the lowlalialects which exist in the same region, button
coastal plane, usually at altitudes below 1000. fEbey are Soyaltepec, Ixcatlan, San Jose Indepeiale
and Jalapa Mazatec.

 part of the debate in the varying analyses of t@ga is whether or not these features should be
considered separate onset phonemes or modificatmrthe primary element and if they should be

97



either precede or follow most consonant phonemes,/ht/, /th/,/?t/ and /t?/ are all contrastive. Similar

onset combinatorial sets exist for both obstruemt sonorant phonemes. Pike and Pike (1947) describe
these onsets as complex units with ordered coastituin which one constituent serves as the prhcip
member or head of the onset structure which catagomp to two subordinates. For example, the /nth/
onset has /t/ as the primary phoneme with /h/ asfitbt subordinate and /n/ as the second subdalina
Steriade (1994) reanalyzed the data in terms oftaqeetheory. In this theory segments are undedstoo
host anchors for distinctive features. Plosivesdeined as hosting two anchors, one for the closud
one for the release of a given element. Fricathest just one anchor for the release. The leaskedar
onsets are those which contain a single segmemtever, given Steriade's definitions, a single sagme
can host a number of separate features. Therefatt®, is a single segment with a nasal closure and
aspirated release. She goes on to analyze mokeafamplex clusters of Highland Mazatec as complex
single segments. Golston and Kehrein (1998) rdjethh Pike and Pike's analysis and Steriade's dnalys
and claim that Mazatec has neither complex onsetsamplex segments but instead has simple onsdts a
nuclei that can themselves host features, i.eifagm (or breathy vowels), nasalization (or nasal
vowels) and glottalization (or creaky vowels). lneir view, if a feature perceptually occurs at the
beginning of the onset, it is hosted by the onartl if it appears to occur at the end of the orités,
actually hosted by the nucleus. Sometimes thissléad feature such as nasalization being spreadtbg
entire nucleus while other features such as aspiratre heavier at the beginning of the nucleustaed
fade. In this view, /nth/ becomes a simple /t/ onshkich is nasalized followed by a nucleus which is
breathy. The onsets which occur in Soyaltepec M&zate not as complex as those in highland Mazatec
dialects, but a similar set of characteristics, iaspiration, glottalization and nasalization, wcand the
debate concerning how these features should bgpieted is just as relevant.

Aside from the theoretical discussions regardirgy tature of phonemes, Pike and Pike (1947)
also describe a series of restrictions for whighesyof onsets and nuclei can occur in the sameldgll

Golston and Kehrein (1998) analyze the tendencéssribed and create a list of feature co-occurrence

considered to be part of the onset or the nuclenegardless of the interpretation, some kind ofuieacan
be posited which | am calling an ‘element’ for now.
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restrictions based on the OCP. Since most of trestections hold true for Soyaltepec Mazatec ab age
offering insight as to the types of patterns thatus, | reproduce their restrictions in (1) witHeav slight
modifications to make them more specific to theadatthis dissertation.

(1) Suggested feature co-occurrence restrictions withénsyllable (adapted from Golston
and Kehrein 1998:320):

*[labial labial] , [0] and [u] are never preceded by [w] or [f]
[o] and [u] are very rarely preceded by [m]

*[front front] [e] is never preceded b¥j[or [n]
[e ] is very rarely preceded by or [j]

[i] is never preceded byi] or its clusters

[i] is very rarely preceded by [j]

*[sv® sv], [v] (nasalized vowels) are never preceded by [w, i] ar their

clusters or [m, m]

These restrictions are based on restricting idehfeatures between adjacent segments per the
OCP and therefore assumes certain features forlg@me consonants. There are some limitationseseth
restrictions. For example, they do not offer anlaxation as to why these features could not beeshar
between two segments which is perfectly acceptabltones as we will see in Chapter 5. There ase ab

guidelines to determine when a co-occurrence velicbmpletely illicit versus when it will be rarehd@y
also do not address certain anomalies such as sjtshpuld be restricted from co-occurring witfj, but
[i] is not restricted, yet both are front vowels. THeont front], formulation of this particular restriction is

too restrictive for Soyaltepec Mazatec. Perhaps ribstriction should be based more in articulatacys,

potentially accompanied by spreading features, thaBCP violations. For example, since the tongue i

already in the [+high] position fdf], perhaps it is easier to maintain this position the vowel as well

rather than dropping to [-high] for the] [(see Burquest 1998:62 for a similar argument). “Phonologically,

®1 The source of this abbreviation is explained asaaedl feature between nasalized vowels and sonorant
consonants, which is assumed to be [sonorant voice]
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of course, there is a strong connection betweent frowels (especially [i]) and alveopalatal consusa.”

(Kenstowicz 1994:464) Alternatively, if the vowel $een as the stronger element, it is possiblethieat

[-high] from the vowel could spread to tffé causing a [s] on the surface. | will leave therefulation to

future research and use the restriction as stat@blston and Kehrein (1998); despite its inadeyuiads
still descriptive and a good starting point.

Although the restrictions offered by Golston anehkein are not without issues, they do at least
superficially appear to hold for Soyaltepec Mazaied they provide a source for comparison, as such
will tentatively adopt them. A full investigatiorf the features and restrictions is beyond the sadphis
dissertation; the area deserves further reseacipofential gaps in the co-occurrence data beceiderd,
| will discuss how these gaps relate to the resbrs.

First, | provide a summary of pertinent segmentdrimation to orient the reader to the phonemes
and the combinatorial possibilities that occur oy&8tepec Mazatec. In the sections that followrdvide
details, examples and discussion. The vowels amemsuized in Table 3-1. The five basic vowel

distinctions occur both orally and nasally.

Table 3-1 Soyaltepec Mazatec Vowel Inventory

front | back
high| i1 | u,

mid | ¢ | 0,0
low | ,

o

]

The simple consonant phonemes are summarizediile Ba2.
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Table 3-2 Soyaltepec Mazatec Consonant Phonemes

Labial Coronal Dorsa| Gutturdl
bilabial | labio-dental aIveoIaL postalveolar padlatavelar glottal
stops poz 163 k ?
fricatives f S ) h
affricates fs J
nasals m n n
laterals
flap r
glide w j

In addition to the simple vowels and consonantssters occur so that the maximal syllable is
CCVV. Although two vowels may exist in the nuclelang vowels never occur and vowel length is never
contrastive. As implied by the syllable represeatatall syllables in Soyaltepec Mazatec are ofiédre

consonant combinations which occur fall into fiasiz categories:

. Sibilant—stop &/, /sk/, /{t/ and /{k/)

e Stop-Stop (/tk/)

« Obstruent—glottal® (/th/, /t2/, /kh/, /k2/, /s, /52, /iSh/ /52 /Th/ and /)
+  Nasal-obstruent® (/nt/, /nk/, /nts/ and /ntf/)

*  Glottal-sonorant (/hm/, /?m/, /hn/, /?n/, /hp/, /2n/, /?w/ and /2j/)

%2 Similar to other Oto-Manguean languages, /p/ cca@nly in borrowed words (see Rensch 1966 for
comparative Oto-Manguean studies).

% The /t/ is articulated in the denti-alveolar regio

% The consonant cluster involving a plosive followsg a glottal fricative is different from an aspid
plosive: the first is a combination of two sepanai@nemes involving all of their features and thtter is a
modified consonant with the obstruent as the pryntamsonant and the aspiration is a turbulent selea
Phonetically, the two are hard to distinguish, plabnologically they behave differently as will beos/n
regarding the co-occurrence restrictions that qczes §3.4.3.

% Phonetically, the voicing from the nasal spreadthe obstruent and the place of articulation efriasal

assimilates to the following stop producing [ndig], [ndZ and [nd]. Throughout, the nasal distinction

will be ignored and depicted with a simple /n/ the voicing distinction will be represented singgcing
has the potential to play a role in tonal processes
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The vowels are discussed §B.2 and the consonants §8.3. The presentation of the consonants
includes co-occurrence patterns between the voavelsconsonants. Basic syllables and the clusteichwh
occur are discussed §8.4. In §3.5, the combination of syllables intogkr prosodic units is presented.
Stress and where it falls in Soyaltepec is examinegB.6. Finally, the segmental inventory of Stgpéc

is summarized in §3.7.

3.2 Simple Vowels

In this section, | give examples of minimal paifsoral vowels to establish the vowel qualities,
and then of oral versus nasal vowels to establisttirast. Subsequently, | give an example of eashelo
phoneme with /h/. Then, | discuss the pronunciatbrthe vocalic phonemes and the variation which

occurs. Finally, | discuss the restriction of nagalels to stressed syllables.

3.2.1 Vowel Phonemes

Soyaltepec Mazatec makes use of five vowel spatifins, each of which may be oral or nasal.
The complete inventory was given above in Table RBithimal and near minimal sets demonstrating the

distinctions between oral vowels appear in (2)) @mtains examples with a Mid to Mid-high contéome

with a minimal pair between /a/ and,/an /u/ which differs only in part of speech didvhich differs in

onset; (2b) demonstrates words containing Highsamigh a minimal pair between /i/ andl /and a near
minimal pair for /u/ which differs in onset; (2c)mtains Mid tone examples of a minimal pair /a//i/san
/ol which differs in part of speech, an /u/ whidffats in onset and a second minimal pairvs. /o/ which

are also near minimal to the remaining example®llff, (2d) contains High tones with a minimal pair

between /o/ and /u/ which differ in part of speech.
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(2 Minimal pairs for oral vowels

a. Minimal/a/ vs. /e/ - near minimal /u/ and /i/

Transcription Gloss

tad ‘toasted’
ted ‘squished’
tu “fruit’

tsi ‘yours’

b. Minimal /i/ vs. /e/ near minimal /u/

Transcription Gloss

til ‘burns’
tel ‘dances’
tsul ‘says’

¢. Minimal /a/ vs. /i/, near minimal /o/, /u/, minimal /¢/ vs. /o/

Transcription Gloss

f?ad ‘open’

f2id ‘grind’
f?od ‘skirt’

fud ‘boils’

s?ed ‘lay down’
s?01 ‘he breaks’
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d. Minimal /o/, /u/

Transcription Gloss

kol ‘how many?’

kul ‘and’

The examples in (2) show five vowel qualities whidntrast on monosyllabic words of the same tone.
There are minimal pairs for /a/ vs///il vs. kl, lal vs. /il andd/ vs. /ol as well as multiple near minimal

sets including (2c) which includes comparisonsdibifive of the oral vowels with similar onsets atio:
same tone.

Minimal pairs also occur which show a distinctibetween the oral and nasal vowels. Near

minimal pairs for/e/ vs. /&/ are shown in (3) anfbr /a/ vs. /a/ in (4). Unfortunately, while the segments are

the same except for the nasality and the tonethareame, only (4b) contains a pair which has #mes

part of speech and is therefore truly minimal.

3) Minimal Pairs for /e/ vs. /&/

Transcription Gloss

a. sed ‘thick’

s&4 ‘wager’
b. teel ‘hear’

€1 ‘conjunctivitis’
c. PBaised ‘look’

Baisgd ‘half’
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4) Minimal pairs for /a/ vs. /a/

Transcription Gloss

a. fad YNQ’
ad il

b. k?ad “tall’
k?a4 ‘single’

There are no exact minimal pairs ff vs. /i/, /u/ vs. /a/ or /o/ vs. /6/; however, each occurs a

wide variety of environments and near minimal pansne of which are in complementary distribution.

posit that each ofhese vowels follows the pattentf /a/ vs. /a/ and /e/ vs. /&/ and are therefore distinct

phonemes.

In order to demonstrate the phonemes that exadileT3-3 below supplies examples of the vowels
with the glottal fricative and various tones. Théle demonstrates that all ten vowel phonemes agithr
the glottal fricative with various tones. While pag the vowels with the glottal fricative provides
numerous examples and near minimal pairs, ther@@exact minimal pairs for oral versus nasal vewel
which appear in this environment. The glottal fliva was chosen for demonstrative purposes because
there are multiple examples available for each Vvamgl the consonant itself has little influencetba
shape of the vowel. Whenever possible, a monosgllabrpheme was chosen. The far left column lists t
vowels being compared, the middle column gives gtaswith oral vowels and the rightmost columnslist
examples with nasal vowels. Here and throughowt tthapter, the syllable with primary stress is

underlined.
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Table 3-3 Vowel Examples in Soyaltepec Mazatec

Vowel | Oral Vowel Nasal Vowel
a. |aa hal ‘eagle’ hal ‘three’
hai?ai ‘happened’ ha1 ‘there’
b. e/g hed “fat’ héJ ‘smells’
hel?e] ‘young ear of corn’ tsethéd “visible’

fsethed “fell’

c. i -hil ‘negative suffix’ hil ‘name’
hil ‘you (singular)’ hil ‘blood’
hi1 ‘eight’
hiv ‘we, exclusive’
d. 0/0 hol ‘two’ ho4 ‘six’
jathol ‘sharp ho4 ‘soldier’
jathod ‘meat’
e. v/l nduthul ‘long’ hiid ‘yes’
ndulhul ‘soap’ hiil ‘you (plural)’

The corresponding nasal vowel for each of the @ival vowelsis contrastive; oral and nasal vowels are
distinct phonemes. The further examples with wegiconsonants given in 83.3 will reinforce thistfac
3.2.2 Pronunciation and Variation

In this section, | discuss the variation that esdn Soyaltepec vowel pronunciation. For the most
part, the pronunciation of the vowels is consist&he vowels /a/, /i/, /o/ and /u/ are realizedas]i], [0]

and [u] respectively in every environment withlditizariation. In the case of the nasalized phoneitines

vowel quality of/a/, /&/, /i/ and/i/ is maintained by all speakers. The only vowelscivhindergo variation

by some speakers are the oral voweand the nasal vowed//

The only oral vowel to exhibit variation is/ ivhich sometimes appears &k While [¢] is more

common, [e] often appears in Spanish loan words arwésionally in indigenous words. In (5), (5a) is

borrowed from Spanish and (5b) is an indigenousiwor
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(®)) Examples of [e]

Transcription Gloss
a. peifuy ‘peso’ (the Mexican monetary unit)
b. tedjad ‘deaf’

It is possible that the presence of the palatabonant following thee/ as occurs in (5b) conditions the

pronunciation for some speakers. Occasionallyséme word will be articulated with the pronunciatif

the [e£] varying from utterance to utterance or person @éos@n. An initial hypothesis is that the [e]
pronunciation is more prevalent in speakers wheeteagreater exposure to Spanish; however, the issue
will be left to further research. Since there is eunsistent environment across all speakers, thg [e

variation will be considered a case of free vaoiati

The only nasal vowel to exhibit variation is /3/. Some speakers always pronounce the /6/ as[d],

some pronounce it as [@1] (thus merging these two phonemes) and others exhibit some free variation.

Because of this variation, the alternate pronummatin (6) occur; (6a) demonstrates the underlying

phonemes maintained by some speakers while (6bduignates the alternate articulation ®f 4s [{i].

(6) Possible §] to [{i] pronunciation alternation
Transcription Gloss Notes
a. Had, hdd hay ‘Yes, six soldiers.’ underlying phonemes
b. Hd, hii4 hav ‘Yes, six soldiers.’ alternate pronunciation

When speakers hear someone with the alternate pei@tion from their own, they attribute the variarto
exposure to the San Jose Independencia dialectagfatdc. These differences in pronunciation do not
affect the tone systerhwill always indicate the underlying /0/.

Although there is not free variation between thal @owels /o/ and /u/, it would appear that there

may be vowel quality neutralization. It will be denstrated in 83.3 that [0] has a very limited disttion,
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only occurring with velar and glottal consonantsindigenous words. It is unclear if /o/ occurs iher
environments but surfaces as [u] under certain itiond, or if there are no underlying lexemes wihin
other environments. Borrowed words that contairfdrin Spanish occasionally occur with [0] (7a),tbu

more frequently they surface with an [u] (7b-c).

@) Encoding of borrowed words
Transcription Spanish source Gloss
a. torol toro ‘bull’
b. nduimiingul domingo ‘Sunday’
c. buirul burro ‘donkey’

Further research is needed to determine if thepfohunciation is favored by speakers who are more
familiar with Spanisf and monolingual speakers would never use the Jehen borrowings. Perhaps
examples such as (7a) are more recent borrowingshvelre in the process of shifting to a more natura
Soyaltepec Mazatec pronunciation. Another posgjhisi that increasing exposure to Spanish is maktieg

[0] more acceptable and more recent borrowingsniller shift to [u].

The pronunciation of vowels in Soyaltepec is ety stable, with the exception of some
variation in the expression of//and/3/. The differences are speaker specific and doinfatence the
greater phonological analysis of the language. g liealso the possibility of vowel quality neutraliion
between /o/ and /u/ (and theoretically the nasalinterparts as well) in non-glottal, non-velar

environments. These differences do not influeneddhe of the language.

3.2.3 Nasal Occurrence Restrictions

The distribution of vowels within words, specifiiyarestrictions on nasal vowels, is addressed
below. The question of co-occurrence restrictiohsyawels with various consonants will be addressed

when the consonants are discussed in §3.3. Oraklgowccur without restriction or reduction in both

 All of my language collaborators demonstrate asieminimal proficiency in Spanish — | have not had
the opportunity to interview any monolingual speak®e witness truly indigenous pronunciation.
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stressed and unstressed syllables. Nasal vowelgeven, do not occur in non-stressed syllaffles
unbound, monomorphemic content words. In multi®ylamonomorphemic words, there is at most one
nasal syllable and it always occurs in the stresgéidble. In (8) there are two examples each &, awo
and three syllable monomorphemic words with nasdlizowels appearing in the stressed (ultimate)
syllable. The stressed syllable is underlined.

(8) Nasal vowels only appear in the stressed syllable of monomorphemic words

Transcription Gloss

lo a. fkal ‘eyes’
b. s&1 ‘a bet’
20 c. Patsél ‘an image’
d. patkhal ‘a crack’
30 e. Biftudtsiy ‘a squirrel

f. ndaiffatkiil  ‘a sea’

There are three exceptions to this restrictiomasalized vowels to the stressed syllable. The
exceptions all occur in multimorphemic words, foommorphemic words, the rule stands. First, certain
enclitics are always nasalized such as the firggremarker demonstrated in (9).

(9) Occurrence of a nasalized enclitic

Transcription Gloss
a. (?ad) khgl?al ‘I eat’
b. (?a1) khued?3] ‘T go’

The pronoun can optionally occur before a verb tfa purpose of emphasis as is indicated
through the use of parenthesis. The tone on th@meone changes depending on whether or not it appear

as an affix, but the nasalization remains in eacnf

67 Stress occurs on the final syllable of the stemhiarindicated through intensity and a slight léwegting
of the vowel. It will be discussed in more detai§3.6 below.
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The second exception to the restriction of nasalels to stressed syllables is that some enclitics,
such as the negative marker (10), acquire nadadity the stenf®

(10)  Acclitic can take on the nasality of the stem

Soyaltepec Gloss Underlying forms
a. htihl ‘no’ hi ‘yes’ -hil ‘neg’
b. sedhil ‘not thick’ sed ‘thick’ -hil ‘neg’

The first example, (10a), demonstrates the negguarticle attaching to a stem in which the final
vowel is nasal and the suffix appears nasalizedeals The second example, (10b), demonstratesdke ¢
of an oral vowel occurring in the final syllable;this case the suffix also appears with an oralelo

The final case in which a nasal vowel may occuside of the primary stress syllable occurs in
compound words. In compound words, nasality thatiates in the uncompounded morpheme is
maintained in the compound whether or not it englsnuthe primary stress position. Notice the form i
(11a) which compounds two words, ‘skin’ (11b) antbuth’ (11c), to form ‘lips.’

(12) Creation of a compound word with a nasalized vawghe non-stressed syllable

Sovaltepec Gloss

a. tjiulfidts?ual-nal ‘lips” (b + ¢)
b. tjiul{id ‘skin’

c. fs?ual-na’l ‘our mouth’

The word for ‘skin’ in (11b) originates as a twollaple word with the final syllable nasalized. Inet
compounded word in (11a), the stem contains thyktghdes with primary stress on the final syllablethe

stem which is the third syllable of the word; howewhe nasal remains intact on the second syllable

® This admittedly begs the question of whether rigsisl able to spread in general; however, as t&ah
vowel always appears in the final syllable of theng there is not much corroborating evidence. In
compound words which contain a nasal, no spreadaegrs as (11) confirms. It is possible that nagali
only spreads across certain types of morphemesangmes (like the glottal fricative); however, more
research is needed to make a statement one whg other.
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3.3 Simple Consonants and Distributional Issues
In this section, | discuss the simple, unmodiftethsonants followed by the allophonic variations

that occur and then | show the co-occurrence petteith oral and nasal vowels.

3.3.1 Consonant Phonemes

The consonant inventory was given in Table 3-2 abmwt will be repeated here as Table 3-4 for
ease of reference.

Table 3-4 Soyaltepec Mazatec Consonant Phonemes

Labial Coronal Dorsa| Gutturgl
bilabial | labio-dental aIveoIaL postalveolar palatavelar glottal
stops P t” k ?
fricatives f s § h
affricates fs if
nasals m n n
laterals
flap r
glide w j

Soyaltepec Mazatec makes use of 17 consonanepiesin seven places of articulation. Alveolar
consonants are by far the most common. No conssiraoyaltepec are contrastive for voicing. Altlog

voicing specifications are unmarked: obsturents\arieeless and sonorants are voiced. There are four

stops, p/, /t/, /k/ and /?/; however, only three of these, /t/, /k/ afldccur in non-borrowed words. There
are four fricatives/f/, /s/, /f/ and/h/. The fricatives do not follow the places of artidida of the stops.

There is a labio-dental fricative /f/, but no Idbd@ntal stop. Similarly, there is a postalveoléedtive /{/,

but no postalveolar stop. There is no velar friggtbut there is a velar stop /k/. The alveolar gludtal

positions each contain both stops and fricativelftioates appear in alveolar /tand postalveolartf/

positions. These affricates behave like simple phugs in terms of the modifications or clusters tzat

be formed For example they can occur in an ons#t wither glottal or nasal features like the other

% Remember that this /t/ is actually denti-alveolar.
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obstruents and, therefore, will be considered tsibgle phonemes. Nasals appear in indigenous words
bilabial, alveolar and palatal positions. The odaltgral that occurs, /I/, is in the alveolar pasitand all of

its examples are in borrowed words. The only fldps/ also alveolar. These are limited in distribatias
will be seen below (Table 3-5); however, they odecuseveral pervasive indigenous function wordse Th
final phonemes are the bilabial /w/ and palatalglijles. The pronunciation of the /w/ tends to be
unrounded especially among those speakers morst flneSpanish whose pronunciation phonetically is
closer to afi/ which has become an accepted allophonic variatighe syllable initial position. Steriade
(1994) in her analysis of highland Mazatec dialectgmitering on the Huautla dialect considers the
corresponding phoneme to be the lacking bilabiah;showever, | consider it as a glide becauset 1 i

voiced while all other indigenous stops are voisgle) it lacks the expected consonant combinatiais
occur with other stops (/Ch/, 2Cand /nC/) as will be discussed below in §3.4.8 anlike the /j/ the only
consonant combination it occurs with is being pdeceby the glottal?v/. Considering the underlying
phoneme to be a bilabial glide produces a symnatagstem with no unexpected voicing or consonant
combinations and it is faithful to an acceptablenpdtic pronunciation.

3.3.2 Allophones

Most of the phonemes in Soyaltepec Mazatec aresigtemt, occurring word initially and

intervocalically without restriction. The only exuten is the case stated above regarding the /wv/ord

initial positions which surfaces as [@./Consider the data in (12). The first column shomord initial

examples while the second shows word medial exanple

(12) /Bl vs. Il

Transcription Gloss Transcription Gloss
Badsed ‘half’ tidwal ‘plate’

Bed ‘know’ khaiwel ‘grabs’
Bidful ‘they fell’ ndzudwid ‘worm’
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The process in (12) can be expressed as the r{d8#) which can be further generalized to (13bgesithe
/w/ is the only consonant phoneme which is rounded.

(13) Loss of /w/ rounding

a. w—B/H#

b. [+round]—[-round] /#____

While there are no other positional allophonesrah@re allophones which occur when more than one
phoneme occurs in the onset of a syllable. Fireema nasal precedes an obstruent, two changes teeu
first in the place of articulation of the nasak #econd in the voicing of the obstruent (14).

(24) Nasal assimilation data

Underlying Representation Surface Structure Gloss
a. Nkut/ [ngui] ‘one’
b. /Ntal/ [nda] ‘good’
c. /Nifal/ [ndzal] ‘watery/thin’

The nasal assumes the place of articulation obtistruent and the obstruent assumes the voicirigeof
nasal. In each of these examples, the nasal isatetl as N — it is unclear if the nasal should rawe
specification for place in the underlying represéion. In the surface form, the nasal assimilatethe
place of articulation of the following obstruenthdl position after the nasal is the only place wtare
obstruent in Soyaltepec Mazatec experiences vaicing

(15)  Allophones resulting from nasal, voicing assimdati

Underlying form Surface form
a./N/ [n] or [n]
b. /t/ [t] or [d]

" The features could also be represented in a treetsre and the tendency to flatten could be dtatea
constraint; | am more interested in the processeshnoccur than in a theoretic orientation.
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c. /k/ [k] or [g]
d. s/ [fs] or [dZ]

e. /ij/ [{f] or [d3]

A second set of allophones involving consonanstelts in the onsets are those which contain a
glottal fricative and a nasal element. These margseare articulated with a voiceless nasal; however
there is no need to hypothesize the existenceeof/ticeless nasals as phonemes because this aslthe
environment in which they surface and the assiitais not uncommon cross linguistically (16).

(16)  Voiceless nasals

Underlying form Surface form Gloss
a./hmal/ [mmaT] ‘black’
b. /hnul/ [nnul] ‘cornfield’
c. /hnul/ []3]1u1] ‘night’

In each case, the glottal fricative assumes theeptd articulation of the following nasal, but remits
voiceless distinction. Again, there is no need tsipthree voiceless nasal phonemes which would
unnecessarily expand the number of phonemes ais tiie only place that the allophones occur.

a7 Glottal fricative allophones

Underlying representation Surface form

Ihi (h], [m], [n] or [n]
A final case of assimilation involves the postalee phonemes f{/ and /tf/) which are optionally

retroflexed when preceding a back vowel (18).

™ Although 4/ is more universally used to indicate this phonehteve chosen to indicate the retroflexed
phoneme with the symbaof//because it is an allophonic free variation of the /f/ and not a separate

phoneme.
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(18) Postalveolar sibilant pronunciation

Before back vowels Elsewhere

Transcription Gloss Transcription Gloss
a. Bidful ‘they fell’ g. kidfil ‘dry’

b. fulhdl ‘paper’ h. nalfil ‘hill”

c. fud ‘boils’ i. pidftudsiv ‘squirrel’
d. tful ‘animal’ j. fkiil ‘eye’

e. {fhod ‘egg’ k. tfiinded ‘tender’
f. t:[hﬁ/l ‘woman’ 1. tfhe] ‘alms’

The retroflection occurs in both the simple phondita-c) as well we in the affricate (18d-f) anchigt
influenced by the presence of the glottal fricatageis evident in (18e, f and I). Likewise, theeglkere
condition holds for both the simple phoneme anddfigcate for the environment directly preceding a
front vowel (18g, h and k) which is also not hiret&by the presence of the glottal fricative (18150, the
cluster before a stop retains the non-retroflexesion of the phoneme (18, j) despite the backelaw
the nucleus. Finally, syllable structure, and bteegion the stress on the syllable, does not plapteain
this alternation (18a, b, g, h, i and k).

(29) Postalveolar allophones

Underlying representation Surface form
1§/ [§1 or [f]
iy [{f] or [{]]

Each of these place and voice assimilations ammn@n allophonic relationships cross-

linguistically and none play a role in the tonastgm.
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3.3.3 Simple Consonants with Oral Vowels

As mentioned above, there are certain combinatidronsonants with vowels which either do
not occur at all or are very rare. Table 3-5 betpves examples of all of the simple, oral consogavith
each oral vowel that occur in my database. Becthesehart is grouped according to vowel type, malim
or near minimal pairs are provided for all of tHeopemes and oral vowels. | include /p/ and /I/ hergive
examples even though all the instances in whici doeur are borrowed words. The fact that goeinds
are borrowed does not make them any less a pdheophonological consciousness or awareness of the
speakers, especially since the usage of these pteenis widespread and frequent. Whenever available,
monosyllabic words are given to illustrate the aovats. Nasal consonants have been omitted fran thi
chart: they will be addressed in 83.3.5. In Tabk I3elow, the place of articulation (POA) appearshe
far left column, followed by the specific conson&@) in question. Across the top row each oral Vowe
listed individually. Examples of the co-occurrenoé the vowel with the consonant appear in the
appropriate cell. An English gloss is providedimge quotes. If there are no examples of a coJveoae
in my database the cell is empty. When the onlyreta of a phoneme occurs in a borrowed word, | have
included the example, but | have shaded the boriter to clarify that they are not indigenous
occurrences. In multisyllabic words, the stressdidlisle is underlined.

Table 3-5 Examples of simple consonants with orabwels

POA C i € a 0 u
a, labial p pidsul peifuy patjuy poimellal | pulimovhad
“floor’ ‘peso’ ‘handkerchief’ ‘grapefruit’ ‘lung’
b. w wi-lﬂ‘a_1 wel waihol wolral tfitwul
‘to cut’ ‘to plant’ ‘spicy’ ‘corral’ ‘goat’
c. f fil fe faife] fueil
‘slowly’ “finished’ ‘sleep’ ‘goes’
d| alveolar | ¢ tid ted tal todrol tu
‘boy’ ‘ten’ ‘toasted’ ‘bull’ “fruit’
€. s siThgl sed sa walsol suiwal
‘scented’ ‘thick’ ‘moon’ ‘glass’ ‘alone’
f. & tsil tsed tsad tsul
‘rain’ ‘guava’ ‘bag’ ‘says’
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Table 3-5 continued

POA C i € a 0 u
9. 1 lifbrul jatfidley poimeilal pedloital luimeitay
‘book’ ‘seat’ ‘grapefruit’ ‘ball’ ‘bottle’

h. r -1ri1™ -re -ray todrol budrul
‘your’ ‘to him’ ‘probably’ ‘bull’ ‘burro’

. | post- S fid fa fud
alveolar ‘which’ ‘wildeat’ “boils’

J- tT tfilsed tfed2el tfa thuJ
‘housefly’ ‘costs’ ‘mestiso’” ‘animal’

k. j jid2id jel ja tudwitjol juidfil
‘big’ ‘snake’ ‘tree’ ‘ankle’ ‘cloud’

.| velar k ki’ fke kadsii kol ku
‘went’ ‘swollen’ ‘neck’ ‘how much’ ‘and’

m.| glottal | ¢ el -2e) P 201 udifad
‘small’ ‘his’ YNQ’ ‘grinds’ ‘hundred’
n. h hil hed ha hol nduhu
‘you’ “fat’ ‘eagle’ ‘two’ ‘soap’

Of the 70 possible combinations expressed in théstc65 occur; however, 16 of these occur only
in borrowed words. Of the co-occurrences, only 3yehmonosyllabic examples available (leaving 30
multisyllabic examples, including all 16 of the bmwed words). All but one of the gaps in co-occoces
involves the /o/ which is the rarest vowel. Tablé Below provides a schematized summary of the Isimp
indigenous consonants which occur with oral vowelsdemonstrate what occurs. The table is set up
exactly as Table 3-5; however, the /p/ and /I/ Haen omitted. The POA is in the far left followegl the
exact consonant and each of the oral vowels. Caroeaces which occur only in borrowed words have
been removed. Those with available examples haga bkaded. If no indigenous example exists, tHe cel
is left blank. There are six instances of rare codorence, meaning there are only a few examples

available. These cells are marked with a diaganal |

2 The positioning of a tone key before a syllablidates a floating tone which attaches to the left.
3 A person of mixed indigenous and European heritage
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Table 3-6 Co-occurrence of simple consonants witlra vowels

POA C i € a 0 u
a. | labial W
b. f
c. | alveolar t
d. s
e. ts
f. r
g. | postalveolar )
h. tf
i. palatal j
j- velar k
k. | glottal ?
L h

The table clearly demonstrates the limited distidyu of /o/ which only occurs in indigenous

words following velar (/k/) and glottal{ and /h/) consonants. There is also a rare occurrence fitb/

/wl while /wu/ is lacking except in borrowed wordghis is probably a case of phonetic dissimilation,
perhaps giving evidence to a ban on homorganialsigé in Mazatec, specifically *[labial labigllas is
proposed by Golston and Kehrein (1998). This camdirthe restricted distribution and possible

neutralization (i.e., /o/~[u]/{non-glottal or velar} ) of /o/ that was imtduced in §3.2.2.

Other gaps displayed in Table 3-6 involve postdieconsonants/f{ and /if/) which rarely occur

with /e/. There are no examples ¢é/and only a handful offe/ (hence theife/ cell contains a diagonal

mark) in my database. This gap reflects the *[frénont], restrictiod* of Golston and Kehrein (1998)

which states that the postalveolar is never pratdge/s/ and the affricate only rarely. Two methods to
avoid this sound combination would be, 1. to ptisit £fe/ and /fe/ always surfaces afi/ and /fi/ because

the high sibilant could pull the mid vowel to a high; or 2. they always surface as /fse/ and /se/ because the

" Recall that this restriction needs refinement @hihis left to future research) because it is tarictive
for Soyaltepec Mazatec.
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mid vowel could force a lowering of the sibilant. Currently, there is no data which forces one repair
strategy over the other, it is a matter for further research. It is also noteworthy that the indigenous usage of

/e/ is limited to/i/, /e/ and /a/, and all of the occurrences appear in clitidt sometimes occurs with all of

the vowels, but only in borrowed words. In otherrdg) there are no examples of indigenous,

monomorphemic, unbound morphemes which contain The only restriction listed in Golston and

Kehrein for the flap is the prohibition of occumjinwith nasalized vowels. Because of its limited

distribution, | have placed a diagonal line throtigé cells indicatingel/, /re/ and /ra/.
The only significant gaps in the distribution ofngile consonants with oral vowels involve /a/, /

and postalveolar consonants with front mid vowéls énd /ife/).

3.3.4 Simple Consonants with Nasal Vowels

The distribution of simple consonants with nasalels is more restricted than with oral vowels.
Table 3-7 demonstrates the available co-occurreraenples for all simple oral consonants with theaha
vowels. Again, the POA is indicated in the far leflumn followed by the exact consonant (C) andthe
each nasal vowel. If the pattern occurs only inrddeed words, an example is listed but the celhaded.
Stressed syllables are underlined in multisyllabiamples.

Table 3-7 Examples of simple consonants with nasabwels

POA C i g a 5 i
a. | labial p nilpa\
‘bread’
b. w
c f
alveolar | ¢ ndzultil 5/ ngaitiid
‘corncob’ ‘money’ ‘back’

> Although the existence of the /ri/,efrand /ra/ is limited to clitics, several are verymeoon and

pervasive. This phoneme has a limited distribuiioall of the Mazatec dialects; although it vandth the
lateral /I/ in other dialects, the phoneme is mpokithited to this small set of common clitics.
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Table 3-7 - continued

POA C i g a 5 i
€. s tadsid SE sad kjilsol sil
‘tick’ ‘wager’ ‘sour’ ‘swims’ ‘straight’
f. & t:fu JEsi1
‘glass’
9. 1
h. R
i. | post- ) thiulfi1 fa fa
alveolar ‘skin’ ‘liquor’ ‘diet’
J. i {f& a1 ffo1
‘trap’ ‘brown’ ‘a bird’
k. | palatal i
l. | velar k adkil ki kil
‘firewood’ ‘twenty’ ‘are’
m.| glottal ? fieH %1 a1 21 qyaiy
‘man’ ‘word’ T “five’ ‘chayote’
n. h hi1 h&| hal ho1 hiil
‘eight’ ‘smells ‘three’ ‘six’ ‘you (pl.)’

In general, nasalized vowels are much less widasptiean oral vowels as can be seen by the
multiple gaps in the table above which can be seere clearly in the schematized table below. Oft@e
possible consonant-vowel co-occurrence possitslibaly 28 occur, 8 of which are in multisyllabic

examples and 2 are only in borrowed words. It issuwprising that borrowed words are usually endode

without nasalization since there is no contrasti@ealization in Spanish. In other worgg, pg, 1a, 17 etc.

do not occur in Spanish. The only time when naatibn occurs in a borrowed word is when a nasaligcc
in the word final position of the original Spanigtord. Since Soyaltepec does not allow closed sgfab
these instances are interpreted as nasalized voasis the example in row (a) of the Table 3-7v&bo
Table 3-8 below provides a schematized summanh@fcb-occurrence of the consonants with the nasal
vowels in indigenous words. The table is a repé&dtable 3-7 with the data removed. | have also tadit
/p/ and /I/ since they only occur in borrowed wor@lke shaded blocks indicate the presence of thengi

combination except when the only example appeaashiarrowed word in which case the cell is lefinila
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There was only one example 4fé/ in my database, so | marked the representatiVevith diagonal line

to indicate rarity.

Table 3-8 Co-occurrence of simple consonants withasal vowels

POA c| 1 g i o i
a. | labial w
b. f
C. alveolar t
d. S
e. s
f. ¢
g. | postalveolar )
h. T
i. i
J- velar k
k. | glottal ?
l. h

The only consonants which demonstrate completeilalision with nasal vowels are /s/ and the

glottals,/?/ and /h/. Interestingly, the /s/ andf/tappear with thenasal /5/ but not with the oral /o/ (c.f.

Tables 3-5 and 3-6Lonversely, /t/ only occurs with /i/ and /ii/ and /t$ only occurs with /i/, but they both

have wide distribution among oral vowels.

The only co-occurrence restriction which specificahrgets the modality of the vowel prohibits

the co-occurrence of sonorants with nasal vowelss accounts for the lack of]] [j] and [w]. The only

other indigenously occurring phoneme that is cotapteabsent is the /f/. According to Gudschinsky
(1959), the /f/ finds its origins in the Proto-Méza /*hw/. If that is the case, it makes sense Mhatould
follow the same vocalic restrictions as /w/. Thesgbility of complementary distribution between afl
these phonemes with nasal consonants is exploted e §3.3.5.

If we momentarily ignore the six consonants whi@ver occur with nasal vowels and focus on

the consonants which sometimes occur with nasalelswve can make some observations about the
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occurrence of nasal vowels. In Table 3-9 belohave repeated the data from Table 3-8; howeveayé h
removed the consonants which never occur with nasalels (i.e., /p/, Iw/, /i, /ll,¢/ and /j/) and
eliminated co-occurrences which only occurred inrtowed words. Shading signifies the attestatiothef

co-occurrence (and the diagonal bar, extreme parity

Table 3-9 Consonants occurring with Nasal Vowels

POA C i £ a 0 i
a. alveolar t
b. s
. {s
d. | postalveolar 1)
e. if
f. velar k
g. | glottal ?
h. h

First, we see that the mid vowe#é 4nd /6/ are equally underrepresented which is not unegpect

cross-linguistically’® The high and low vowelsj/, /4/ and /ii/, are the most common of the nasal vowels,

occurring with all but one or two consonants eduhyever, the consonants omitted are not the same.

the case of /i/, /ifi/ does not occurThe /a/ does not occur with /t/ or /ts Finally, /ii/ does not occur with
Its/ or /if/. Second, the nasalized mid vowel& and /&/, in general do not occur with coronal consonants

with the exception of /s/ which occurs with all absowels anditf/ which occurs with the non-high nasal

vowels.

When nasal vowels occur, it is always with voissl®nsets and they are most common when
there is no oral obstruction to the airflow (i.glottal consonants, thus supporting the notion of
rhinoglottophilia). The pervasive presence of /ghwasal vowels is interesting and perhaps inde#hat
Steriade’s (1994) suggestion that /s/ is alwaysnphically aspirated in Huautla Mazatec should be
revisited in search of phonological realities ardtéires which would support a natural class betviglen

and /h/, or more research into Soyaltepec Mazatg neveal a set of /sh/ clusters which are diffi¢al

*The absence of nasalized mid vowels was discussétyman (1972).
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distinguish phonetically, but are apparent becafsthe co-occurrence with the nasal vowels (see the

discussion of consonant clusterg84.3 for clarification of this argument).

3.3.5 Simple Nasal Consonants

The discussion of the co-occurrence of vowels wihal consonants cannot be separated into two
distinct groups of oral versus nasal vowels becdbtsenasality of vowels after nasal consonants is
indistinct. While some degree of phonetic nasalirabccurs on vowels which occur after nasals,elzee
no contrasting examples of oral versus nasal voimelsis position’” Phonetically, the vowel following a
nasal does not sound nasalized. Residual nasatityhe nucleus which results from the consonant
phoneme’s nasality decreases over the course alyttable. Golston and Kehrein (1998) would arguet t
the same feature can never occur on both the amsbtnucleus in Mazatec syllables (*[sv $vand
therefore since the vowels in question occur ateasal consonant, they must be underlyingly oral.

The distribution of the nasals with different vowealppears in Table 3-10. The nasal consonant is
listed down the left column and the vowels arestisacross the top row of the table. There is ostite

(/mu/) in which the co-occurrence is only presenborrowed words, the cell is shaded to indicate th

distinction. Finally, the occurrence g¢ie/ is limited to a morphophonemicly derived environmeam

underlying examples exist. The stressed syllablesiaderlined in multisyllabic words.

" An alternative analysis of nasals in languageschvitiontain contrasts between oral and nasal vowels
posits a relationship of allophony between nasalsooants and nasalized, voiced obstruents via the
process of denasalization (Burquest 1998:127). ifiea behind the process being that when the vowel
which occurs after a nasal is specified as oralprah consonant is inserted to ensure the lowenintpe
velum. Soyaltepec Mazatec does have a series ohgatized, voiced stops: [ndhg], [ndZ and [nd3].
Unfortunately, the series does not line up with tiasal vowels. If the process of denasalization was

occurring, we would expect [mb], [nd] anpj]. We would also expect alignment in the types oivels

which occur with each POA which is also contrarythe language facts. Therefore, the process of
denasalization cannot account for either the ex@®eof the prenasalized obstruents or for the
neutralization of nasalization after nasal vowels.
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Table 3-10 Nasal Consonants

POA

i € a 0 u

a. | labial midpal me-helnal ma mod251" mulay
‘threshes’ ‘I want’ ‘he can’ ‘hit with stick’ ‘mule’

b. | alveolar nilhil sifnel na/ nu’
‘dried corn ‘yellow’ ‘mother’ ‘year’

cob’

c. | palatal nal niihiil
‘we inclusive’ ‘four’

The nasals /m/ and /n/ appear mostly with front @iswThere are a few examples of /nu/, but /mu/
only occurs in borrowed words. The only instancdmd/ occurs as a phonetic variant of /ma/ and /no/
does not occur. All three nasal consonants occun@dntly with the /a/. The palatal nasal is plemtifith
low and back vowels (excluding /o/), but does natur with the other front vowels which aligns witre

co-occurrence restriction *[front fronths it was described by Golston and Kehrein (19&3yen the
limited distribution of/p/ it is reasonable to look for complementary disttibn or some other means of
explaining its occurrence.

First, it is possible that /m/, /n/ and A&ll vary with the sonorant consonants that oetuhe same
points of articulation but never occur with nasaivels, namely /w/,c/ and /j/. The bilabial /m/ and /w/
share widespread distribution among front vowel$ am avoidance of back vowels (which aligns with th
co-occurrence restriction *[labial labigl] The coronal /n/ and//likewise share a distribution pattern that

avoids back vowels; however, recall that the flajimited to a closed set of clitics. The nasattwn other
hand is very common in both unbound and bound rer@s. Since nasal vowels are in general less

common than oral vowels, it seems unlikely thatriheal version of this one phoneme would be so much

more plentiful than the oral version. Finally, thedatal /j/ andjl/ do not share a distribution pattern like the

other two nasals did with the non-nasal sonorantesponding to their place of articulation. BotHapal

8 This word has a variant pronunciatiom1?51. It is the only example of /mo/.
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sonorants are relatively uncommon phonemes, bule whe A/ only occurs with /a/ and /u/ the /j/ can also

occur with £/ in indigenous words. Positing that theé émerges when the vowel is nasalized, or even when

the consonant is nasalized, fails to explain thekify vowel co-occurrences, although, the resticti

labeled *[front front] leads us to expect that neither /j/ norshould occur very frequently with [i] og][

Even though the nasal and non-nasal sonorants saamtetign in their distribution, the process of
alternating a sonorant phoneme with the nasal wbatturs at the same place of articulation in a gssec
similar to denasalization would be unusual (i.ee aissumption would be that when a nasal feature is
present, the nasal phoneme emerges but when nbfeakae is present, the non-nasal sonorant phenem
emerges). The language facts do not make a cade fwsiting that the nasal phonemes are underlyin
seems the most natural alternative.

Since there is not a strong argument in favor ohgementary distribution between the sonorant

consonants and the nasals at the same point ofilatton, there is the possibility that just théis derived

since it occurs with a very restricted distributidhis not uncommon for a high front vowel to form
diphthong&’ with the central /ia/ and back /iu/ vowels. Itaso not uncommon cross-linguistically for a
high front vowel to palatalize a nasal. In my datere are no examples of these diphthongs ocguwith
any nasals, therefore, it is possible that wherutigerlying diphthongs occur with nasals the palsdaal

surfaces rather than the diphthong. While it isoasbility, more research is needed to documestdhia

real process in Soyaltepec Mazatec. The only argtiagainst this possibility is that the occurrentéa/

and fu/ is much more common than all of the instanceh@foccurrence of the respective diphthongs with

other consonants combined.
The most straightforward interpretation of the datdand supports the existence of all three of

the nasal consonants as independent phonemes.

" Diphthongs will be discussed §3.4.2.
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3.3.6  Summary

Some general observations regarding the vowels thedt distribution patterns with the
consonants of Soyaltepec include the followingstrinasal vowels are less common than oral vowels
which is not uncommon in world languages. Table @eirly shows that there are gaps in the disiobut
of the nasal vowels, while Table 3-4 shows neadynplete distribution of the oral vowels. Second,

concerning in the distribution of the specific vdsyei/, /a/ and /u/ are well attested with all sonants,

while e/ is common except for its limited distribution tvipostalveolar consonants. Co-occurrence 8f /o/

is only attested in indigenous morphemes with/fd/and/?/. Although this is a limited distribution, there

are no conditioning environments capable of exjhgitits existence; it is more likely that the phoreeis
underlying but phonetically merged with /u/ whefidwing labial or coronal consonants. Third, thbiéd

and sonorant consonants, (i.e., /p/, /wl, /fl, Iif,and /j/) never occur with nasal vowels. Figalthe

occurrences of the high and low vowels, /a/ and /ii/ are equally common while the migl is slightly

more restricted (similar to its oral counterpatrtisilimited with postalveolar consonants, but ttasal is

also limited with /t/ /s/ and /k/ as well). The mid&/ is still the least common vowel. There are a fewe ra

occurrences ofo/ with /m/, /t/, /s/ andf/ which do not occur with /o/; however, the nasal ebdoes not

occur with /k/ which did occur with the oral vensio

The co-occurrence restrictions based on OCP viiatspecified by Golston and Kehrein (1998)
in their reinterpretation of Pike and Pike’s daialfluautla Mazatec (1947) hold for Soyaltepec Mezais
well, especially if the restrictions are understamderms of violable constraints. There is a goesbf the

over-restrictiveness of the *[front frogtlestriction which needs further refinement to fagytapplicable in

8 The rarity of the /o/ can be traced to its develept. Historically, the /u/ and /o/ are relatedotBr
Otomanguean is reconstructed by Rensch (1976)\asdghanly four vowels (/a/, /e/, /il and /u/) whidh
consistent with the description of Proto-Popolo@ay Gudschinsky 1956 and 1959) and Proto-Mazatec
(by Kirk 1966). It isn’'t until the development @fdividual dialects of Mazatec that the /o/ emerdas
Soyaltepec the /o/ is derived from certain envirenta of the previous /*au/ sequence. Specificélly,
Maz-S when *au is interrupted by *h, it yields adnere nasalized and awhere oral; when no longer
interrupted by *h, it yields .8 (Rensch 1976:115) Since /o/ developed latethan history of the dialect,
and from only one specific environment of *u, itnset surprising that it is much more limited thdme t
other, non-derived vowels.
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Soyaltepec Mazatec. The restrictions, in generafat that a well-formed syllable should not have
common features between the onset and nucleus isswtuld violate the OCP!therefore, nasal
consonants should not be followed by nasal vowal$ labial consonants should not be followed by
rounded vowels, etc. This is an area worthy ofierrinvestigation; however, it is beyond the scopthis
dissertation and will not be addressed furthehigttime. Aside from the instances of allophonieation
which were discussed, all of the stated phonemdsbeiconsidered to be independent and underlying,

even though the palatal nasal is especially susjsci

3.4  Syllable Structure

In this section | discuss the types of syllableat toccur in Soyaltepec Mazatec. | address the
possible combinations of vowels that occur in theleus and consonants that occur in the onsetgiaad
examples of each. | also give several argumenfaviar of the interpretation of all consonant phorem

combinations as clusters rather than modified phse

3.4.1 Maximal and Minimal Syllable

All syllables in Soyaltepec Mazatec are open: asodever occur. Onsets are mandatory. All 17
consonant phonemes of Soyaltepec can occur alothe innset of syllables. CV is the minimal and most
common syllable type. Up to two consonants and \®waee allowed in monomorphemic words; therefore,
there are four possible syllable types: CV, CCWMand CCVV. All of these occur as can be seen in

(20) through (23) which list examples of each typethis point in the discussion, onsets that amem

universally understood as clusters.(i8t/, /sk/, /{t/, /fk/ and /tk/) are used whenever possible. In three

instances this type of cluster was not availableegamples with onsets which could potentially be
interpreted as aspirated (21b and f) or glottali@®h) were included. The exact possibilities fomplex
syllable nuclei and onsets are discussed at landi.4.2 and 83.4.3 respectively. Each exampléaietv

includes examples of the designated syllable typle tive four level tones arranged from highestoiwdst

81 Again, this restriction does not allow the mergéradjacent elements which will be shown to be a
common strategy for rectifying OCP violations amadhng tonal elements.
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(in a-d) and one example of a rising tone (e) afallmg tone (f)** For example, (20a) is an example of a

CV syllable with a High tone, (20b) of a CV syllabkith a Mid-high, and so forth.

(20)  CV Syllables (21) CCV Syllables
Transcription Gloss Transcription Gloss

a.  fil ‘slowly’ a. kil ‘whirlpool’

b. hiil ‘you’ b.  thil ‘round’

c. fsed ‘guava’ c. tkad ‘bald’

d. fful ‘animal’ d. skil ‘cicada’

e. hil ‘blood’ e. tkid ‘medicine’

f.  tal ‘unripe’ f.  the\ ‘breed

Soyaltepec allows either one (20) or two (21) coasits to occur in the onset of the syllable with
each type of tone. Soyaltepec also allows clugtBta/o vowels to occur in the nucleus of a syllabligh
either one or two consonants. Examples of CVV bldla appear in (22) and examples of CCVV appear in
(23). Each of these syllable patterns also occlitis the six tonal classes indicated. In two cag22d)
and (22f), monosyllabic words were not availablese examples are enclosed in parentheses totmdica
their divergence from the desired monosyllabicgratiand the syllable that contains the syllablengta

which is in focus is underlined.

8 The rising and falling tones are not as commor, sve not endeavored to include examples ofselsr
and falls exhaustively for each syllable, but jiegiresentative examples to show that this typewé is
possible.
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(22)  CVV Syllables (23)  CCVV Syllables

Transcription Gloss Transcription Gloss
a. suel ‘hot’ a. ] ‘chayote’
b. siai ‘standing’ b.  [tiud ‘underdeveloped’
c. kuid ‘he’ c.  tkued ‘raspy’
d. (kualtsul ‘they say’) d. fkaal ‘dust’
e. 7Pail ‘heavy’ e. [kuel ‘lettuce’
f.  (jaitiwl ‘wooden beam”) f.  fkie\ ‘frog’

In summary, there are multiple examples of eadlaldlg type. Each occurs with the four level
tones (H, M M, and L) as well as rising and falling tones. Cutlsethere are no monosyllabic examples of
CVV with L or falling tones. A multisyllabic examplwas provided to show that there is not a regirict
against these tones appearing on a CVV syllabMV S the least common syllable type so the omissio

can be attributed to its rarity rather than a retsbn.

3.4.2 Vowel Clusters

In mono-morphemic words up to two vowels can odoua single syllabl& Vowel clusters can
be composed of either oral or nasal vowels, but #re always completely oral or completely nasakese
diphthongs have no significant length differencenpared to single vowel syllables. Vowel length éver
contrastive lexically, so there is never an ocaweeof /ii/ or /aa/, etc. There are seven diphtlsowbich
can occur either orally or nasally and three mdrw fre very rare or only occur in multimorphemic
situations. At this point there are no nasal exasplf these three rare diphthongs. These are list€dble

3-11, the first vowel of the diphthong is listedwdothe left column and the second across the tap ro

8 There is one example of three vowels occurringm syllable in the verb, fuethe goes’. Because this
is clearly exceptional, it will not be addressedthid time.
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Table 3-11 Diphthongs

vl v2— ifi e/g a/a | o/6 | v/
) fie/ | fHal | jio/ | /W
il

g | /ia/ /iu/

o/s [ei/
. /ai/ Jao/
a/a

/ai/
0/0
_ i/ | /ue/ | /ua/
u/i

/ai/ | /ag/ | foal

The first member of a diphthong is usually a highlawv vowel. Mid vowels do not usually begin

diphthongs, the rare cases ef/ /being the only exceptions. Thei//only occurs in multimorphemic

situations. There are only four examples in my liase of diphthongs ending in /o/. Diphthongs never

occur with nasal consonants. First, | discusswralel combinations, then nasal vowel combinations.

34.21 Oral Diphthongs

Table 3-12 provides examples of the oral diphtisaih@t occur. All seven common diphthongs are
listed across the top row of the table. The oraisomants are listed down the left column to shoev th
startlingly limited distribution of diphthongs; mtosonsonants do not occur with dipthongs. When an
example is available, it is provided with its glpssherwise the cell is left blank. Consonant dustare
included with the example in the row which corresf®to the consonant which is immediately adjatent
the nucleus. In other words, /th/ is listed in thé row. Most of the glottal examples come fromsthe

clusters. Multimorphemic examples are purposefedgiuded in order to focus on lexical possibilities
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Table 3-12 Examples of Oral Diphthongs

C ie ia iu ai ui ue ua
a p
b. | w
c. f fuidtfui fuel ndilfua“
‘arrives’ ‘goes’ ‘water’
d. t tiadwad | tiudwal
‘white’ | ‘plate’
e. s suel
‘hot’
£ | ts
g. 1
h. r
i |
i |9
k.| j
I | k fkie\ kuid kuethol kualfsu
‘frog’ ‘here’ | ‘takes away’ | ‘they say’
m. | ? k?ial k?iul ail k?uid k?ueTtfhilrid ts?uad
‘there’ | ‘cacao’ | ‘heavy’ ‘here’ ‘thank you’ ‘mouth’
n. | h khial | thiulfi1 | ndalhaid Jkhue tshual
‘when’ | ‘skin’ ‘reed’ ‘will go’ ‘gives’

The four level tones as well as rising and fallioges also occur on diphthongs; however, because
of the more limited availability of examples, theme not examples of each tone with each diphthBogy
n contains examples of the four level tones as ash rising tone. Row | contains a falling tonerfk the
varied occurrence of the tones it can be deducadltere are no restrictions on which tones co-owgth

diphthongs.

The /e/ only occurs after a velar stop. The remaininghtipngs which begin with the high front

vowel, /i/, occur after the alveolar stop or glbttansonants. The /ai/ only occurs after glottaisamants.

The diphthongs which begin with the high back vqowel, in general occur after labial fricatives/)are

stops and glottal consonants. For the /ui/, th&ajlfricative is missing and thegfuadds /s/ to its list of co-
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occurrences. This suggests a generalization thahwiphthongs occur, they begin with a high fromivel
and follow the oral stop which reflects the [frordt [back] characteristic of the vowel or a glottal
consonant which lacks an oral place of articulation

Most of the diphthongs, other than the /ai/, ocaith consonant cluste¥swhich end with a
glottal consonant, but they do not occur with sienglottal consonants or the first member of thesocoant
cluster (unless the first member is a /t/ in theecaf the /iV/ or a /k/ in the case of the /uv/her
motivation for this is curious, but beyond the se@p this dissertation.

The co-occurrence of the /i-/ initial diphthongghn/t/ suggests the potential for these particular
examples to be phonetic transitional off-glideswbweer, the /t/ also occurs without these vocalic
transitions as is demonstrated in (24), so thisiele must be considered to be a phonemic re3lity.

(24) It/ occurs with and without apparent /i/ off-glide

a. tia/ta comparison b. tiu/tu comparison

Example Gloss Example Gloss
diphthong tiatwad ‘white’ tiutwal ‘plate’
simple V tatha’ ‘hard’ tuiwa’ ‘short’

The /u-/ initial diphthongs appear with two phoreamn/ff° and /k/. Once again examples can be
found both with and without the suspected off-glidibe off glide comparisons appear in (25) foratfid

(26) for /K.

8 Alternatively, these might be considered to be ifiexdi consonants, either glottalized or aspirateavl

be discussed i§3.4.3.

%t is also possible that the consonantal inventamyid be expanded to include palatal consonatis ¢t

that the list of consonantal modifications could éoganded to include palatalization; however, baith
these possibilities unnecessarily complicate theentories and upset the symmetry of the system. An
interpretation as a diphthong is the most straayhtrd, least systemically complicating option. Shi
argument can likewise be made for the /u/ initigdhthongs which could represent either underlying
labialized consonants or consonant modifications.

8 The co-occurrence of /u/ with /f/ might reflecetbrigins of /f/ in /wi.
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(25)  /f/ occurs with and without apparent /u/ off-glide

a. fui/fi comparison b. fue/fe comparison c. fua/fa comparison

Example  Gloss Example  Gloss Example Gloss
diphthong  fuidtful ‘arrives’ fuel ‘goes’ ndilfuai ‘water’
simple V fil ‘slowly’ fed “finished’ fad?ad ‘pass’

(26)  /k/ occurs with and without apparent /u/ off-glide

a. kui/ki comparison b. kue/ke comparison c. kua/ka comparison

Example  Gloss Example  Gloss Example Gloss
diphthong kuid ‘here’ kuethol ‘takes away’ kualtsul ‘they say’
simple V ki1 ‘went’ fked ‘swollen kated ‘thirty’
min. pair- fk Tkue ‘lettuce’

The possibility of a transitional phonetic offdg whose presence is conditioned by the consonant
would also not explain the occurrence of both typésdiphthongs with the glottal consonants. The
presence of the high, vocalic phoneme must bedéxieit perhaps they are licensed by similar fegtun
the consonart. The glottal consonants appear to be the leagiatast onset environment in Soyaltepec

Mazatec and could possibly be interpreted as rieptinemes.

3.4.22 Nasal Diphthongs

Like nasal vowels in general, nasal diphthongslese common than their oral counterparts. The
nasal diphthongs follow a similar pattern to thal @liphthongs; however, there are no co-occurrendts
ft/ or [fl. Recall that /f/ also never occurs wiimple nasal vowels, so it is unsurprising thatahas

diphthongs are likewise absent. Table 3-13 dematestithe occurrence of the nasal diphthongs sktisip

8 This argument in some ways is contradictory to ¢heoccurrence restrictions based in the OCP that
forbade similar features between the onset ancensand were argued for in §3.3.
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analogously to Table 3-12 with the consonant phaseiisted down the left column and the nasal
diphthongs listed across the top row.

Table 3-13 Examples of Nasal Diphthongs

C i€ a jui! at i 0g 0a
a P
b w
c f
d | t
e. s siat
‘upright’
16
g. 1
h. r
i J
AR )
k.| j
1. k Skug1 kaal
‘unripe’ ‘purple’
m. | ? k?igd t241] yai
‘dead’ ‘go’ ‘chayote’
n | h Kkhig1 thia tshiii thai\ nd3zudkhiia
‘eat’ ‘seated’ | ‘tobacco’ | fungus’ ‘aunt’

The nasal diphthongs are in a very restricted itigion. They mostly occur with consonant clusters

ending in glottal phonemes, perhaps reflectingribetral nature of the glottal phoneme. It is cusithiat
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there are no examples of nasal diphthongs appeaftega simple /h/ phoneme. There is one exanipée o

nasal diphthong/{a/) occurring with /s/ which is perhaps more motiwatto look for /sh/ clusters as this

type of co-occurrence could indicate the presetficheo/h/ phoneme. Also, similar to the oral diginfs,

/a-/ initial diphthongs can occur after /k/. A vasiadf tones occur on the nasal diphthongs (the fewel

tones occur in Row n along with a falling tone @ndsing tone occurs in Row K); there are no rettms
on the tones that occur with nasal diphthongs.

The seven more common oral diphthongs each havesalized counterpart. Like the common
oral diphthongs, the nasal diphthongs each comtdiigh vowel. All excpt /ai/ begin with a high vowel. It
is possible that nasalized examples of the threz aeal diphthongs (/ei/, /ao/ and /io/) will sweéawith

further research. There are no diphthongs tha¢@ppasally without an oral counterpart.

3.4.3 Consonant Clusters

Syllable onsets may consist of single consonanheim®s or a combination of the features of two
phonemes. These complex onsets can be analyzermcrto any of the three theories mentioned above
(as hierarchical constituents, according to apertheory or as modified onsets); however, as haady
been noted, the onsets that occur in Soyaltepecatdazare much less complicated than those in the
highland Mazatec varieties. While Huautla Mazateclaimed to have a fairly symmetrical system in
which aspiration and glottalization can occur aithefore or after a given obstruent or sonoraig, ithnot
the case in Soyaltepec Mazatec. Glottal elemenlg @ccur after obstruents and before sonorants; the
order is never reversed and a glottal element neweurs both before and after the same phoneme. In
addition, all (and only) obstruents which containaaal plosive (i.e., stops and affricates) carplereded
by a nasaf® Some analysts in general make arguments in falvolusters thereby avoiding an increase to
the segmental inventory of a language while otlmeake arguments for aspiration (glottalization, )etc.
thereby avoiding syllabic complexity. Kehrein andl§&on question the necessity of differentiating

between a cluster and an aspirated (or glottalipbdneme positing instead that onsets can hosibat m

8 All obstruents including fricatives can be ongsftsyllables containing nasal vowels.
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one unordered laryngeal feature. “Linguists maygimea a difference, deciding to treat glottalizatias

subsegmental [p’] in one language and as segmigriiah another. But if they contrast in no languatle,

distinction is probably specious.”(Kehrein and Garts2004:347)

Syllable structure is best determined by combimatiof phonemes which cannot be interpreted as
modified phonemes. Unfortunately, Soyaltepec Mazatesets do not offer a very compelling and
indisputable argument based on this type of clusiteer. There are four combinations formed bylaitis
preceding plosives. Sibilants are cross-linguifiiicaotorious extrametrical elements, able to exista
special slot before the normal consonant templaggnis, and therefore their combinations are nobtst
to use as the basis for the formation of a syllabteplate. The only other cluster which occurs taatnot
be interpreted as a modified consonant containsptesives, /t°. This is the only cluster which consists
of two phonemes both of which are non-sibilant, -gtottal and non-nasal phonemes. The order is
invariant (i.e.,*/kt/ never occurs). While it is inarguably a clustene example sounds more like an
exception than the basis for a rule.

Some onset combinations such as /tk/ appear tafdocate two completely separate phonemes
with separate places of articulation and sepaeleases, while others such as /th/ are much ctosene
phoneme with added friction or energy in its reded®egardless of the exact nature of the combimstib
is clear that, at most, two phonemes or the featofetwo phonemes can appear in the onset. The /tk/
cluster never appears aspirated, glottalized oalizasl. Additionally, an aspirated phoneme is neaeo
nasalized or glottalized, etc.. Therefore, featureat most two different phonemes are presenthef
these complex onsets. | call these onsets compiert® or clusters in order to distinguish them from
simple onsets (which contain a single, unmodifiedreme) without the intention of aligning myselttwi

Pike and Pike’s analysis. The onsets are summainzgy).

8 The /tk/ is pronounced as an alveolar stop whichightly though audibly released, followed by &br
closure before the velar stop.
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(27) Complex onsets of Soyaltepec Mazatec

Type Obstruent Clusters Sonorant Clusters
with /?/ 1, K, s, 1§72/, /1521, /5 1w/, 1/, 1/, 1w/, 125/
with /h/ /th/, /kh/, /ish/, /ifh/ /hm/, /hn/, /hp/

with /n/% /nt/, /nk/, /nts/, /ntf/

s-stop /st/, Isk/, /{t/, /§k/

stop-stop /tk/

Clusters with 7/ are the most pervasive; all of the indigenousngmaes participate in these

clusters except for the #/and the #/ which never participate in clusters. | considee thember of the

cluster which supplies the oral place of articaiatto be the primary member of the cluster. Thetajlo
consonants never appear as the primary membertfiess modify but are never ‘modified’). The s-stop
and stop-stop clusters do not have a primary meabeaeither member assumes features from the dther.
other words, the /s/ retains its coronal featuressabilant energy even when paired with the daiidaktc.
Consonant clusters of Soyaltepec can be dividiedtwo main groups. The first group consists of

the five clusters which are combinations of twotidid phonemes which do not influence the

characteristics of their neighbor, specifically/,/&sk/, ft/, /fk/ and /tk/. Each phoneme has equal weight in

the cluster. An analysis which proposed that /st$ & /t/ with /s/ modification seems linguisticaliyusual.
Similarly, considering the /s/ to be primary withnge kind of /t/ modification in unacceptable. Tleeend
groups involves combinations such as /th/ whichicde analyzed as a /t/ with the modification of /h
features, i.e., aspiration. All members of thisugranvolve combinations of phonemes in which one

member of the clusters may be seen as more domarahttherefore may be argued to be modified

% The obstruent in these clusters assumes the goafithe nasal; therefore, these will be transctibs

[nd], [ng], [ndZ and [nd3]. The place of articulation of the obstruent is atmsumed by the nasal;
however, this will not be transcribed.

L The /f/ never occurs in clusters, possibly becdtiseiginated historically from the /*hw/ clustemd
clusters of more than two consonants do not occur.
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phonemes instead of true clusters. This group restlusters with glottal consonants and nasals asc

/2, /th/ and /nt/, which might be interpreted as glottalized, aspdaie pre-nasalized respectively. | begin

the discussion by giving examples of s-stop ang-stop clusters, and then present the combinations

which could either be interpreted as clusters anadified consonants.

3431 SStop and Stop-Stop Clusters

As stated above, this group includes, /sk/, /ft/, /fk/ and /tk/; clusters with two distinct

phonemes, both obsturents, in which there is no subordinate member. The fiosir clusters involve a

fricative followed by a stop and the final clustarmbines two stops. General observations include th
each cluster ends with a stop (either /t/ or /k@l she places of articulation are either similage.(iboth
coronal) or begin forward in the mouth and movekb@e., move from coronal to dorsal). The memhsrs
this group are all less common than the clusterglwhvill be discussed inhe three sections below.
Phonetically, the two phonemes present are artetligeparately in succession, in the order spdcifie

Examples of all five of the clusters co-occurringh oral vowels can be found in Table 3-14
which is similar to the tables found above thapldig the simple consonants in order to demonstrate
distribution of the clusters with oral vowels. Thawels are listed across the top row. When monakigl
examples are unavailable, multisyllabic words auded in order to demonstrate the co-occurreAse.
Soyaltepec Mazatec does not allow codas, thesterduso not separate even when intervocalic. Réwai|
the syllable break occurs after the tone letterstressed syllables are underlined.

Table 3-14 Examples of indisputable clusters

cluster i € a 0 u

st nilstid stepal
‘child’ ‘he sells’

Jt Stiud Stalnilstid BidftudtsiV

‘underdeveloped’ ‘adult son, ‘squirrel’

unmarried’
sk skil skaingil tadrilsko/ skuindal
‘cicada’ ‘collected’ ‘vulture’ ‘she took
care of him’
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Table 3-14 - continued

cluster i € a u
Jk Jkil Sked fkal Skua
‘stories’ ‘swollen’ ‘pants’ ‘ugly’
tk tkil tka tku
‘medicine’ ‘bald’ ‘head’

Although the only examples ofti/ and fku/ occur with diphthongs, they nevertheless caomfithe

adjacency of the phonemes in question. An inspeafdhe data presented reveals all four level scared
rising tones. Falling tones are absent here buktlsean example in Table 3-15 below which focuses
diphthongs. The gap is due to the rarity of bothinfg tones and this type of cluster rather than a

prohibition.

All five clusters occur with /i/. All except /sticcur with /a/ and /u/. Thee/ only occurs with /st/

and /fk/ and /o/ only occurs with /sk/. Recall that exammé#/ and /k/ co-occurring withi/, /e/, /a/ and

/ul where given in 83.3.3. There are no examplasdifjenous words containing /to/; however, example
with /ko/ are available. While there are not exasspdf all of the vowels with each cluster, there ao
examples in which a vowel occurred adjacent taiatel ending in a given phoneme when the simpletons
is not also represented in my database. Statethemaiy, [Cto]’ is not allowed since [to] does not occur
while [Cko] is allowed because [ko] exists. The malvels are, in general, underrepresented.

There are only four examples of co-occurrence efabnsonant clusters with nasal vowels; one

cluster appears witld/ and three witha/. Examples are listed in (28).

(28) Consonant clusters with nasal vowels

Cluster V Example Gloss
a. /skal/ jaiskal ‘after’
b. /skii/ ngaiskiil ‘left’

92 C refers to a generic consonant.
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c. /fku/ fkal ‘eyes’
d. /tk/ ndzaitkil ‘be frightened’

Two of the examples with nasalized vowels (28a@naccur with /sk/ which is also the only clustetigh

occurs with /o/. Although there are multiple exaesplof several of these combinations, they are not

common. Recall fron§3.3.4 that the simple onset /k/ also occurs withid /iv/.

The consonant clusters can also occur with volsters. Table 3-15 is set up in the same way as
Table 3-14, but only lists the four diphthongs tbetur with the consonant clusters in my data,erathan
all oral diphthongs. These are listed across thedw of the chart. The consonant clusters aredistown
the far left column.

Table 3-15 Consonant Clusters with Oral Diphthongs

cluster ua ue i ie
st
it Jtiu
‘underdeveloped’
sk skual
‘heron’
Jk fkuad Skuel Skie\
‘ugly’ ‘lettuce’ ‘frog
tk tkuad tkued
‘snail’ ‘raspy’

Three of the clusters, /skk/ and /tk/ occur with /ua/, and the latter twocatscur with /g/. The

final two diphthongs which occur with clusters di@ which occurs with ft/ and /&/ with /fk/. Again,

while there are not examples of all possible cowiams, the ones that occur also occur with the

corresponding simple onset, i.e., /kua/elkikie/ and /tiu/ (se€3.4.2.1 for examples).

There are only two nasalized diphthongs which ocsith these consonant clusters, examples

appear in (29).
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(29) Nasal diphthongs with consonant clusters

Cluster Example Gloss
a. sk skiiay ‘dust’
b. fk SkGg “unripe’

This is unsurprising given the co-occurrence pattiiat was demonstrated §8.4.2.2. Nasal

diphthongs never occur with /t/ and the only twaoickhoccur with /k/ are the same two which occureher

/ual and hg/. There are no examples of nasalized diphthongardag with a cluster if the corresponding

oral diphthong does not also occur with that cluste

There is some evidence that /tk/ emerged fromdigon of /i/. For example, in (30a) the
common form of the word for ‘snail’ appears. A diapic form containing and /i/ in the first syllablis
shown in (30b). This form is recognized and usedsbme of the older speakers, but is no longer used
commonly by younger speakers. If they recognizat iall, they note that it is the pronunciation ugsd

their grandparent’s generation.

(30) Emergence of /tk.../ from /tik.../

Sovaltepec Gloss
a. tkual ‘snail’ (current pronunciation)
b. tidkua ‘snail’ (antiquated pronunciation)

While the /tk/ cluster might be attributed, withnse validating examples of /i/ elision (which may

explain its existence in the absence of other aintlusters), there is no such evidence for theaneimy

four members of this group. A comparison with othzatec dialects reveals that /st/,//s§t/ and /fk/

appear in varying degrees of commonness. Therehigpathesis (Gudschinsky (1959), that the sibdant
formed from older forms that were pre-aspiratedyéneer, some, including Steriade (1994), claim that

present pre-aspirated stops, /ht/, etc, in Highldiadatec are derived from underlying /st/. Thereal$® no
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explanation for the differentiation of /st/ froffy/ if both derived from the pre-aspirated /ht/. |Ividave

further speculation to future research.

The two clusters which end in /t/ are the leasbiwmn clusters; /st/ angt// are involved in only a

handful of examples each. There are no singledgllaxamples of /st/ and only one @f ivhich occurs

with a diphthong? The clusters which end in /k/ are more plentikach is available both in single and
multi-syllable words. The instances of nucleus cowsrence with clusters always have corresponding
examples in which the given nucleus appears adjacethe simple onset that represents the second
member of the cluster in question.

These five clusters provide evidence that theabidl template of Soyaltepec Mazatec needs to
allow at least two consonants (CC). Furthermorese¢hforms never appear in combination with anyrothe
consonant phoneme; they are never aspirated, lfetteor nasalized. This is evidence that the makim
template contains at most two consonants. The camgoclusters also occur with several diphthongs,

giving examples of CCVV as the maximum syllableSofyaltepec Mazatec.

3.4.3.2 Clusters Containing Glottal Stops or Glottalized Consonants

These onsets occur in two groups: obstruentshwie followed by a glottaltg/, /k?/, /ts?/, {2/,

/s?/ and /{?/) and sonorants which are preceded by a glottal (/?m/, /?n/, /?p/, /?w/ and /?j/). Both of these

groups could be considered to be glottalized coarstn although Golston and Kehrein (1998) consitlere
the first group to have simple consonants withtglated nuclei while the second group would have a
glottalized onset (not phoneme) in their view. Ritaally, the obstruent consonants in this group ar
articulated with a slight release followed by atglbclosure and release. The nucleus is oftereast|
somewhat creaky. The sonorant consonants are latéduafter a glottal closure giving them an abrupt
beginning. There is no gap between the sonorantlenducleus and there is not usually any creakiimes

the nucleus. Because the vowel co-occurrence patgee distinctive, | address the two groups ségigra

% Notice that although the /st/ arftf isually occur in multisyllabic words, they aret fimited to stressed
syllables.
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3.4.3.2.1 Obstruents with /?/

Table 3-16 below lists the obstruents which codoagith glottal stops. Across the top row of the
table the vowels are listed. Each obstrughtluster is listed down the left column. The cormus are
arranged from the front of the mouth to the backfétence is given to monosyllabic examples withpe

nuclei; however, when these are not available ekssmwhich demonstrate direct adjacency of the onset

with the initial vowel of the nucleus are givente3ssed syllables are underlined.

Table 3-16 Obstruent - 2/ clusters with oral vowels

i € a 0 u
t? t?i1 t2e t?ad
‘take’ ‘hear’ ‘distance
indicator’
s? s?el s?aingil s?01 s?uid
‘after a while’ ‘surpass’ ‘he breaks’ ‘party’
ts? ts?e) ts?aitse’ ts?01 ts?u
‘brother’ ‘bought’ ‘it’s going to ‘cultural dress’
break’
§? §2id Jrad §201 ftuit
‘grind’ ‘open’ ‘skirt’ ‘ember’
tf? il tf2eis tf?al 204
‘drunk’ ‘take!’ ‘cargo’ ‘handful/bundle’
k? k?ial k?ad k?uid
‘there’ ‘tall’ ‘here’

There are gaps in the table above. Four of thee fiswels each have two blanks; however, there
are no vowels which are strikingly underrepresentegrevious comparisons, there was usually sepatt
in which the mid vowels were underrepresentedminjmally, the /o/ had more gaps in its co-occuceen

patterns than the other vowels. Recall fr§3a3.3 that /o/ only occurred in indigenous morphgmvéh /k/,

/h/ and ?/ while the remaining oral vowels had very widesgt®ccurrence. In the data in Table 3-16, the

/ol is absent from the stop-glottal clusters, itke the corresponding simple onsets, the /o/ mcath
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both the fricative and affricate clusters. Gapseap for /i/ in fs?/ and /s?/. Likewise there are two gaps for
le/, /k?/ and 2/ and for/u/, /t2/ and/if?/.
The/t?/ does not occur with any back vowels while tki& [does not occur with mid vowels. The

/k?/ only occurs with a simple nucleus when the voiwdbw /a/; when the vowels are front or back they

appear in the form of diphthongs. Three of the foacurrences of back vowels with the glottal cluste

appear as diphthongs, onlg?/ appears with the simple /u/. Table 3-17 summartkesdifferences in

distribution between obstrueht-clusters and simple obstruents. The shaded cells indicate the co-

occurrence of an onset-vowel pair. Data for thepgénobstruents is repeated from Table 3-6 above. Th
numbers (1-4) represent co-occurrences which n@venarely in the case of 5) occur between oral elsw

and simple obstruents, but do occur when the obstis part of a cluster which ends with the glattap.

Table 3-17 Distribution of Obstruent-? Clusters vs. Simple Clusters and Oral Vowels

Obstruent-? with oral vowels Simple obstruent with oral vowels
Cluster i € a 0 u | Consonant i € a 0 u
t? t
s? ] 1
fs? s 2
§2 ) 3
tf? T 5 4
k? k

The presence of these five co-occurrence®/(/ /ts?o/, /{20/, {20/ and /tf?¢/) that were absent

among simple obsturents suggests that the vovegljgcent to the glottal features which allows thierno-
occur, not the obstruent features which would bltiek co-occurrence. This is an argument in favor of
considering the onsets to be clusters and not meddifhonemes.

Next, the same clusters co-occurring with nasalals are investigated. The co-occurrence of

obstruent-/ clusters with nasal vowels is demonstrated in @a@bll8. Again, the consonants are listed in
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the same order from the front of the mouth to thekbdown the left column and the vowels are listed
across the top row. Preference was given to moladsyl morphemes with simple nuclei, but diphthongs

and multisyllabic words were used when necessdrgss§ed syllables are underlined

Table 3-18 Obstruent -/?/ clusters with nasal vowels

Cluster i € a il
t? t281
‘conjunctivitis’
s? s?8d
“fits’
ts? {528
‘sprout’
¢ fral
‘orphan’
tf? tf2a 201
‘cold’ ‘chayote’
k? k?TEd k?&d k?a tsudk?dy
‘dead’ ‘shade’ ‘single’ ‘crab’

In this case, there are only ten co-occurrenceésdmn the glottal clusters and the nasal vowels.

No examples are available witt/,/only one with/i/, which happens to be in a diphthong, and two with /
one is in a diphthong and one in a multisyllabiadvdr he alveolar consonant clusters only occur with
/€/. This is the first data set in which combinatiavith /&/ are the most common and the more peripheral

vowels are more underrepresented. The postalveoteonant clusters both occur wilh @dnd the affricate

also occurs withi//, but in a diphthong. Unlike the oral exampleg, K/ occurs with four of the five nasal

vowels. In the case of the simple consonants, itelmlition with nasal vowels is a bit more comptied.

Again, the schematized data from Table 3-9 abowepgated for obstruents which co-occur with nasal
vowels in Table 3-19 for comparison with the obsimuglottal co-occurrence patterns which are
schematized from Table 3-18 and appear in the fiedt of Table 3-19. The shaded blocks represent

available co-occurrence of the elements in questitimthe given nasal vowel. Only the simple cormts
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which also occur in clusters are included. The nemal§l, 2 and 3) indicate gaps in the co-occurrerice

simple obstruents which do occur with the clustexestruents.

Table 3-19 Comparison off-Cluster vs. Simple Obstruents with Nasal Vowels

Obstruent-? with nasal vowels Simple obstruent with nasal vowels
Cluster i g a 0 i | Consonant | 1 g a 0 it

t? t 1

s? S

ts? s 2

J2 J

tf? {f

k? k 3

It is clear that obstruent-glottal stop clustersnadd follow the same distribution pattern for caccorence
with nasal vowels as the simple obstruents. Perlizipsis due to the relative infrequency of theabas

vowels; however, there are three instances in wttiehnasalized vowel occurs after the glottal stap,

not after the simple obstruent. The /t// #ad /k/ do not occur witl&/ while their clusters with?/ do. Also

recall that 7/ co-occurs with all of the nasal vowels.

The examination of the co-occurrence of the olesiHglottal stop clusters with both the oral and
nasal vowels reveals that the co-occurrence pattrthe clusters do not align well with the co+arcence
patterns of the simple consonant onsets. If thex&a-occurrence restrictions, such as againstc@irring
with coronal consonants, or if there is a rule Whieutralizes the /o/ when it follows a coronal smmant,
then the obstruent-glottal stop clusters violateséhif they are interpreted as modified consondfts.
however, the glottal stop of these clusters isvaid to fill a consonant slot in the syllable tentg)ahen

the /o/ is adjacent to the glottal and no violatimeurs.
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3.4.3.2.2 Sonorants with R/

All of the sonorants which appear in indigenoudbaimd morphemes also occur in complex
onsets where they are preceded by a glottal stegmples appear in Table 3-20 where the clustereapp

down the far left column and the vowels acrossaiperow.

Table 3-20/?/-Sonorant Clusters

cluster i € a u
/tm/ mil ?me- ‘?mad
‘named’ ‘die’ ‘hidden’
/tn/ -?nid ‘nal
‘it is x’ ‘shiny’
It/ nal nu
‘chills’ ‘twins’
/tw/ wil wel ?wal
‘to drink’ ‘to plant’ ‘curves’
1%/ ?jad ?jul
‘mule driver’ ‘bud’

Once again the limited distribution of the /o/ enfirmed. There are gaps in co-occurrence of fihwn/
and /?j/ which is in alignment with the co-occurrence riesion *[front front], previously suggestedhese
two in addition to the?n/ do not co-occur withe/. Finally /?m/, /?n/ and /?w/ do not occur with /u/. All of
the /?/-sonorant combinations occur witll. The two consonants /m/ ane// do not occur adjacent to
rounded vowels. The two consonants which are galgtaand /j/) do not co-occur with the front vowels

(/i/ or /¢/). The distribution of the sonorant-glottal clustens Table 3-20 closely approximates the

distribution of the sonorants without the glottah{ch were given in Table 3-5 and Table 3-10 aboVag
two sets are compared in Table 3-21. The cells lwhave attested examples are shaded, the co-oecearre

which is very rare contains a diagonal bar.
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Table 3-21 Comparison oft-sonorant clusters and simple sonorants with oral weels

2-Sonorant with oral vowels Simple Sonorant with oral vowels
Cluster i € a o u Consonant i € a o u
m m
n n
n n
w w
?j j

Table 3-21 reveals that there are no additionasipdiies for co-occurrence that are allowed beeathe
onset is a cluster instead of a simple phoneme. dibgal of the glottal-sonorant consonant does not
license the co-occurrence of any vowels which dbaweur with the simple consonants. The onsets with
simple /n/ and /j/ are more widespread than thasetich the sonorant is preceded by the glottgb.sto
Otherwise, the distribution pattern is almost id=ait Just as nasal vowels never occur with simple
sonorant consonants, they are likewise absent Hettee co-occurrence were enabled by the presefce
the glottal we would expect to find at least someccurrence with nasal vowels.

Unlike the obstruent-glottal stop clusters whickrevdescribed above, it is clear that the presence
of the glottal with the sonorant onset does natrlge the cluster to co-occur with vowels which lid
occur with the simple onset. This difference intrilisitional patterns between the obstruent and 1soo
glottal clusters indicates that the ordering of ginemes in the onset is important. The glottalgs
precedes sonorant phonemes while it always follobhstruent phonemes. The restrictions on the vowels
which can occur in the following nucleus refledstbrdering. When the glottal follows the phoneiihés

adjacent to the nucleus and additional vowel catoences are licensed.

3.4.33 Clusters Containing Glottal Fricatives or Aspirated Consonants

Similar to the complex onsets which contain glattaps, the onsets which contain features of two
elements, one of which is a glottal fricative, dam divided into two groups: clusters with obstituen
consonants and clusters with sonorant consonaath, & which reflect an ordering similar to thesthrs

with glottal stops demonstrated above. When contbinigth obstruents the glottal fricative appeareiaft
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the obstruent but when combined with sonorant coeusts the glottal fricative appears before the samio
These types of combinations in many languages ansidered aspirated or pre-aspirated consonants
respectively. The group of phonemes which partteipa these combinations is somewhat more limited
than the one which combined with the glottal stdpgoes not include simple fricatives or approxintsa
Again, since the co-occurrence patterns are diffefi@ the obstruent clusters versus the sonolastars,

| discuss the two groups separately.

3.4.3.3.1 Obstruents with /h/

Obstruent phonemes which are followed by /h/ areally expressed phonetically as the release of
the first member of the cluster followed by a segmef high velocity air. While there is often a yer
breathy release, it is sometimes a release whitiplgiinvolves a delay in the voice onset time of th
nucleus with little audible frictiof! The following vowel is either completely modalibbegins somewhat

breathy, gradually becoming more modal as the msgh#ogresses. The clusters in this group inclitté:

Ikh/, fish/ and {fh/.

Table 3-22 below lists examples of the obstrudoiitsewed by glottal fricatives which co-occur
with oral vowels. Across the top row of the tabihe tvowels are listed. The obstruent-h clustersiedi
down the left column. Preference is given to mofiabic examples; however, when none is available,
multisyllabic examples are employed if possibleeSted syllables of multisyllabic words are undedi.

Table 3-22 Obstruent — /h/ clusters with oral voweal

Cluster i € a 0 u
th thi the\ thalfse] tho thuifse1
‘round’ ‘breed’ ‘new’ ‘air’ ‘burns’
tsh tshil tshe tshal tshul
‘thin’ ‘gourd’ ‘badger’ ‘toasted’
tfh tfhil tfhe\ tfalwal tfhoA tfhutjad
‘soursop’ ‘charity’ ‘grasshopper’ ‘egg’ ‘sew’
kh khil khelndul kha- khoV khuindul
‘he jumps’ ‘unties’ ‘skunk’ ‘with’ ‘gourd’

*In the simple phoneme, when /h/ (8f)fis not present, the nucleus begins immediatellpiong the

release of the phoneme with no voice onset delay.
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There is almost complete data coverage in theetabbve. Each obstruent clustered with /h/

occurs with each vowel — including /o/, with theception of /tho/. Recall from §3.3.3 that none of these

obstruents co-occur with /o/ when they are notlirsters; however, the simple /h/ does co-occur vdth

Also, the/e/ only rarely occurred witttif/, but there is no restriction when it is involvediie /ifh/ cluster.

These co-occurrence patterns are displayed indivensatized table below. If the combination is #ttgs
the cell is shaded. The only exception is tife’ tombination which is rare and is marked as such wi
diagonal line. The numbers (1-4) indicate gapshm doccurrence of the simple obstruents which do not
occur in the clustered data.

Table 3-23 Comparison ofli/-clusters vs. simple obstruents with oral vowels

/h/-Obstruent with oral vowels Simple Obstruentwatal vowels
Cluster i € a 0 u Consonant i € a 0 u
th t
tsh ts
fh { 3
kh k 4

Recall that /h/ co-occurs with all oral vowels. Tdwoccurrence patterns line up more closely withtlian

with the ‘dominant’ member of the cluster. The prese of the /h/ adjacent to the nucleus licensegah

to occur (as well as thg¢/).

The clusters also appear with nasal vowels agisodistrated in table 3-24 below. The clusters
appear down the left column and the vowel is lisdetbss the top. The stressed syllable of multbydl

words is underlined.
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Table 3-24 Obstruent—/h/ clusters with nasal vowels

Cluster 1 € a il
th thi 1 thg thaid nde/thiiy
‘there are’ ‘forehead’ ‘thick’ ‘nose’
tsh tshiii tshiil
‘tobacco’ ‘kicks’
tfh malf{&d tfhal tfhiid
‘occupy oneself | ‘yellow plum’ ‘woman’
with’
kh khiT kh&1 khaA tsafkhiil
‘many’ ‘pulls’ ‘he fights’ ‘fears’

As expected because of the less common availabilithe nasal vowels, there are more gaps in
the available data. Although the co-occurrence lo$tment-/h/ clusters with nasal vowels is not as
complete as it was for oral vowels, there are stiire examples of nasal vowels with the clusteas th
there were with the simple obstruents. Table 3+@vides a side by side schematized comparison afhwh
co-occurrence patterns are attested. When an egamplvailable, the cell is shaded. In Table 3188,

numbers (1-5) indicate co-occurrences which doogour with the simple obstruents, but do occur it

/h/-obstruent clusters.

Table 3-25 Comparison ofli/-clusters vs. simple obstruents with nasal vowels

Obstruent-h clusters with nasal vowels Simple Qiestt with nasal vowels
Cluster i 3 a 0 it Consonant | 1 3 a 0 it
th t 1 2
tsh ts
ifh i 4
kh k 5

When the obstruents appear in the onset followedhh there is a wider distribution with the

nasal vowels than when the obstruents are notvwelloby /h/. There are five more combinations in the

clustered environment: i.e., while examplestbé#/, /tha/, /{shii/, /ifhii/ and /kh&/ are all available/t/, /ta/,

/tsii/, /tfii/ and /k&/ never occur. If the /h/ is in fact filling the sexbconsonant slot of the syllable template
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this is easily explained since the vowels are floeeeco-occurring adjacent to the /h/ which is more

promiscuous than other obstruents.

3.4.3.3.2 Sonorants with /h/
Among the sonorants, only the nasals occur in é¢oation with /h/. Recall that in these clusters,

/hl precedes a nasal phoneme and assumes thegblacticulation of the nasal, resulting in a voasd

nasal fricative:lmm], [an] and [pn]. For the remainder of the dissertation, | reporthesxample with the

underlying glottal fricative /hm/, /hn/ andp/hinstead of the voiceless nasal. This encodifgiikful to the

phonemic inventory and does not have an effecthentbnal system. Again, examples are supplied in
tabular form to demonstrate the patterns of co-oetge between the clusters and the vowels. [heTab
26, the clusters are listed down the far left caluamd the vowels across the top row and the umaerli
syllables represent stress.

Table 3-26 /h/-Nasal Clusters

cluster i g€ a ) it
/hm/ - [mm] hmi- ma-hmeA hmal
‘mestiso’ ‘vomit’ ‘black’
/hn/ - [nn] ) hnel )
° -hni . khiYhnad hnul
‘tepejilote ) ]
‘we excl.’ ‘light weight’ ‘cornfield’
(palm) tree’
/hp/ - [pn] hnal hnulJ
‘chili’ ‘dizziness’

There are no monosyllabic examples available fone/ or /hna/ so multisyllabic words are

provided to show that co-occurrence is possibléld8-27 reinforces that /o/ never co-occurs wibais.

Also, /hm/ does not occur with /u/ whilap/ does not occur withi/ or /¢/, these restrictions again align

with the feature co-occurrence restrictions *[ldbébial], and *[front front]. All of these co-occurrence

gaps are similar to those found in the non-clustesal consonants as Table 3-27 shows.

152



Table 3-27 Comparison of /h/-Sonorant vs. simple &orant with oral vowels

h-Sonorant with oral vowels Simple Sonorant withlmowels

Cluster i € a 0 u Consonant i € a 0 u
m m
n n
n n

Again, similar to the glottal stop-sonorant clustehe co-occurrence patterns coincide with the
nasal patterns rather than the glottal fricativéiguas indicating ordering in the onset which alighe
sonorant with the nucleus rather than the glottlafive. The glottal features do not appear toabe
characteristic of the entire onset because, in ¢hige, the presence of the glottal does not licanse

additional vowel co-occurrences versus the simplogant. Like the simple sonorant consonants, there
no examples of co-occurrence with nasal vowelggetbee aligning with *[sv sy} It should also be noted

that while several examples of /h/-nasal clustersupin common, frequently used words (like ‘black,

‘cornfield,” ‘chili’ and ‘we’) in general examplesf this type of cluster are not widespread.

3.4.34 Clusters Beginning with Nasals or Pre-nasalized Consonants
The clusters which begin with nasals, but whossmamy member is the obstruent that occurs
second, are often called pre-nasalized consonamgs-tinguistically. Unlike the clusters involvirgottal

elements, this group only clusters with obstruert® non-nasal sonorants do not participatén

Soyaltepec Mazatec, the group of obstruents whachappear preceded by a nasal inclutdegk/, /ts/ and

/tfl; this is the same group of obstruents that wde &b combine with /h/ in§3.4.3.3.1 above. The

articulation of these clusters involves a cleamahagich assumes the point of articulation of tbkofving
obstruent. The obstruent, in turn, acquires theimgiof the nasal as was discussed in §3.3.2. iShise

only instance in which voicing plays a part of B@yaltepec system. Because voicing can play amdlee

% While there is a temptation to claim that thécould be the result of a /nj/ cluster, the paptition of
the p/ in /hp/ clusters makes this hypothesis very unlikely astehs of three phonemes never occur in
Soyaltepec Mazatec. Also the /j/ enjoys a widepcodrrence with vowels, namely /i/ ardthan thejt/.
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pitch of the syllable, | will refer to these clustaising the voiced symbols; however, in so doidig Inot
mean to imply that these should be added to thea@ntal inventory as their occurrence is completel
predictable and environmentally determined.

Examples of /INC/ can be seen in Table 3-28. Tdsalncluster occurs down the far left column
and vowels across the top row. There are no insgotnasal vowels occurring with these clusterkellV
multisyllabic morphemes are used, the stressedidglis indicated through underlining.

Table 3-28 /N/-Obstruent clusters

Cluster i € a 0 u
ndid nde’ ndal nduhul
nt [nd] i .
‘sterile’ ‘shoe’ ‘voice’ ‘soap’
- - ndzi+hiV ndzed ndzal teindzu
nts [ndz]

‘equals’ “fool’ ‘hand’ ‘goat’ ]
o~ nd3iy ndze/ nd3al ndzul
ntj‘ [nd3] ¢ 3 5 13 3 ) 3 > E ] ¢ > 4

wet hominy watery/thin narrow
ngi’ nga nguA

nk
[ng] ‘sad’ ‘when’*® ‘one’

None of the pre-nasalized clusters co-occurs Vath The only other gap islle/. There are
several combinations which do not occur in monadytl words in my database (i.e., /ntu/; intnd

Intsu/); multisyllabic words are provided to show tllaé combinations are possible. As opposed to the

sonorant clusters discussed above§®4.3.2.2 and§3.4.3.3.2, these clusters follow the co-occurrence
patterns of the obstruents rather than the sorera&gain these co-occurrence patterns indicateealti
ordering within the onset; however, in this casdoiés not add evidence in favor of clusters as sgpdo
modified consonants as the pre-nasalized obstweuld logically share similar co-occurrence patteas
the unmodified obstruent.

The question of the exact nature of these combimsit whether they be clusters or modified

phonemes, will be left to future research. The thett this combination is in violation of the Soitpr

% This is the subordinating conjunction, not thegioe word.
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Sequencing Principle encourages their interpretad® modified phonemes; however, we have seen from
the examples of s-stop clusters above (/st/, &tkl) that strict adherence to the SSP is not redun
Soyaltepec Mazate€.None of these onsets can appear in combination aviglottal stop or fricative,
lending credence to the theory that they are §llboth C slots in the CC of the onset and no more

consonants are possible.

3.4.35 Discussion

In the sections above, detailed co-occurrenceeipatthave been examined for each of the
consonant clusters that occur in Soyaltepec Mazateeach case, the pattern of co-occurrence of the
nuclei with an onset cluster follows the same patis the second member of the cluster, not tls¢ fir
member of that cluster. This is true both in terofiswhich vowels are licensed to occur as well as
adherence to the feature co-occurrence restricthatined by Golston and Kehrein (1998). This gives
credence to the theory that each phoneme in arnt chsster is acting independently to fill a slottime
syllable structure, and that adjacency matters bothe indisputable clusters as well as the ctssi¢hich
might be interpreted as modified phonemes. In tee of obstruent-glottal clusters, the featurethef
glottal, which might be considered subordinate byns, are actually licensing the nucleus, not the
dominate phoneme. The opposing interpretation oflifieal phonemes has some credence in that only
three phonemes participate widely in the onset margnd cross-linguistically they are common onset
modifications. It is noteworthy that in every insta only two phonemes combine which is in line wité
maximal syllable templaté® It could be argued that if aspiration and glot@miion were in fact

modifications to any phoneme in Soyaltepec, exampfethe definite clusters with each attribute dtiou
occur (i.e., dth/, /st?/, /fth/, /{t?/, /skh/, /sk?/, /fkh/, /fk?/, /tkh/ and /tk?/). None of these combinations ever
occur, adding credibility to the claim that the rimaal syllable template only allows two phonemes.

To summarize the arguments in favor of viewing tbenplex onsets of Soyaltepec Mazatec as

clusters:

"It may be argued by some that a fricative follovilda stop is still a sonority plateau while a masa
followed by a stop is a more egregious violatiorsafiority.
% Alternately, it could be posited that only one rificdtion can be made to each phoneme.
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e First in §3.4.3.1 it was established that two consonants azaur in the onset of a

syllable. Viewing the questionable combinationglasters does not exceed this limit.

* Second, in the case of the combinations of obstsufatlowed by ?/ and /h/, nuclei

occur which never occur after the simple obstru€hts increased distribution or wider

co-occurrence with vowels indicates that the vowels behaving as if they were

adjacent to the?/ or /h/ and not the obstruent. Therefore the combinatacting like a

cluster.

e Third, as was introduced i§3.3.1, /h/, ¥/ and /n/ all occur as separate, independent

phonemes.

e Fourth, the indisputable clusters introduced aleaer occur modified with aspiration,
glottalization or pre-nasalization.

« Finally, the phonemes align themselves in the ook#te syllable according to the SSP
so that the occurrence of the glottal consonants thie obstruents is always /obstruent-
glottal/ but with the sonorants is always /glogahorant?®

In conclusion, there is evidence in favor of cossidg the phonemic combinations addressed above as
clusters; however, alternate analyses are alsoablai Their exact interpretation does not have an
influence on the tone system. For the purposesisfdissertation, it is sufficient to be aware ttiadse
combinations of features exist as possible syllalisets. They appear to behave as consonant stuster
however, an alternate interpretation as a modifiedneme is possible and, if Kehrein and Golstoi®420

are to be believed, it does not matter which imttgiion is chosen other than for orthographic pses.

For the sake of the data presented in this digamrtd list them as clusters and leave furtherestigation

to future research.

9 Unfortunately, this argument using the SSP does hmdtl up in the case of the nasal-obstruent
combinations. It is possible that this group wohédter be viewed as pre-nasalized phonemes; howeve
then an explanation needs to be offered for why tlene among the indigenous phonemes of Soyaltepec
never participate in clusters.
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3.4.4 Summary of Syllable Structure

Four types of syllables were shown to occur ingepec Mazatec: CV, CCV, CVV and CCVV.
All four level tones were shown to occur on eachable type, as well as rising and falling tondsisl
irrelevant to the tone system how many consonant@wels occur in a syllable. Similarly, nasal vdsve
were shown to occur in each syllable type, indisarately.

Two types of clusters have been demonstrated iyal&pec, vowel clusters and consonant
clusters. Vowel clusters occur, but single vowels much more common, making CVV and CCVV the
least common syllable types. The consonant cluslsocscan be broken down into two groups. The éirst
clusters in which neither member of the cluster lsarseen as dominant, but they are not very wigaspr
in the language (83.4.3.1). Their presence in coatin with diphthongs establishes the maximalgyé
structure of Soyaltepec to be CCVV. The secondigrof consonant clusters can be broken down into
three groups; the first is very common and inclualésbstruents, both stops and fricatives, grogpiith
glottal phonemes (discussed above in §3.4.3.2.188m13.3.1). The second and third groups are eot v
widespread, they include obstruents preceded bwlng8§3.4.3.4) and sonorants preceded by glottal
phonemes (83.4.3.2.2 and 83.4.3.3.2). The stattieseé latter groups of phoneme combinations ateski
is, perhaps arguable. | have offered evidencetttegt should be interpreted as clusters. It is bdyie

scope of this dissertation to investigate the ehssturther.

3.5 Larger Prosodic Units

Both monosyllabic and disyllabic words are comniorSoyaltepec Mazatec. Trisyllabic words
also occur although they are not as common amongpmorphemic words. Longer words also occur, but
they are usually the product of morphology as tafttxation and compounding are common processes.

There are currently no examples of monomorphemias/with more than three syllables.

3.5.1 Two Syllable Words

Any two syllable types can be combined to fornmyliidbic words. Since codas are never allowed,

consonant clusters which appear remain clustershehevord initial or intervocalic. The same sebofet
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possibilities occurs for each syllable of multiajic words. The only restriction that occurs inedthe
nasal vowels which are limited to stressed sylgbd¢herwise, any onset and any nucleus can oocmyi
syllable of a monomorphemic word. Four basic sy#laippes occur in Soyaltepec as was discusséd.h
If these four syllable types combine indiscrimimatsixteen possible structures for two syllablerdsare
produced. However, as has been demonstrated in @pl&thongs are not as common as simple vowels;
consequently, the distribution of two syllable wendith diphthongs is somewhat limited. Words with
diphthongs on both syllables are even more uncomribere are no attestations in my database of
CVV.CCV, CVV.CVV, CVV.CCVV or CCVV.CCVV, and therare no monomorphemic examples of
CV.CVV.

The attested two syllable word types appear indl8k29. In general, as one descends the table,
the number of occurrences diminishes. In the laft pf the table, the syllable structure of eadlable of
the disyllabic word is described while the rightuson gives examples. Stressed syllables are unéelkli

Table 3-29 Disyllabic word patterns

Word structure Example
%o 2" o
cv cv 20J{fi1 “small’
fulti] ‘tomato’
ccv ni{?jud “paca’
waikjal ‘crack’
cww™ (fFadseid “look (2s)’)
(jadtiul ‘wooden beam”)
CcCvv ?0lfktiay ‘brilliance’
?ilk?uil ‘here’
Cccv cv khilsiil ‘nothing’
ndithal ‘horn’
Cccv ts?eindal ‘algae’
f?o1thil ‘woman’s dress’
Cwv ndaljaii ‘reed’
ndilfuad ‘water’
CCvv ngalkhaii ‘face’

1% No monomorphemic examples are availaffteiseiv ‘look (2s)’ includes verbal morphology and jadtiut

‘wooden beam’ is a compound word.
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Table 3-29 - continued

Word structure Example
18 g an o
i. |[Cwv cv tiatwad ‘white’
kuaingd ‘O-clock’
j- ccv -
k. Cwv -
l. CCvVv -
m. | CCVV cv thiufil ‘skin’
ndiafjo] ‘stone’
n. ccv thivdingul “fist’
0. Cvv ndiulfued ‘opossum’
p. CCwv -

Soyaltepec Mazatec favors simple CV syllables; hareup to two consonants and two vowels can occur
in each syllable. If a diphthong exists in a twdadjte word, it is more likely to be on the secaylable;
however, there are examples of words with a dipghan the first syllable, as the second half of[@&h

29 demonstrates, as well as words with a diphtlwnigoth syllables, as row (0) demonstrates.

3.5.2 Three Syllable Words

Since there are four syllable types, there arpd@sible combinations of syllables in three sy#abl
words. In my database, | only have examples ofdtfems. The currently attested syllable types apjye
(31). The CV structure is described on the left aramples are given in the right column.

(32) Trisyllabic words

CV Structure Example
"o Mg 3o Transcription Gloss
a. CV CvV CvV ?ainimal ‘heart’
b. CV Ccv Cccv tairilsko/ ‘vulture’
c. CV (0)% CCVV raifait?ail ‘grapefruit’
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d. Cv cv %Y tulkuTkuid ‘they’

e. CV CcCcv Ccv Bidftudtsiy ‘squirrel’
f. CV Cccv Cccv nilskiindil ‘children’
g. CV CCV CVV talngal?ail ‘ash’!"!

h. CV CCVV  CV tiJkhailfs&d ‘thinks’

i. CVV CcvV CCVV kui{fitkh@ial ‘that’

j- CCV (0)% (0)% ndaitfaikiil ‘sea’

k. CCV ()% CCV ngalsulnded ‘world’

. CCVv CVvvV (0)% ndiTfualtil ‘petroleum’
m. CCV CcCcv Ccv khiinde Jti1 ‘comb’

n. CCV CCV CCV s?ethpai?nul ‘tighten’
o. CCV cCv CCVV khiinde Jthual ‘door’

p. CCVV Ccv Ccv thialwaljal ‘bark’

q- CCVV (0)% CCV thial?6Tngu ‘sixteen’

In three syllable words, all three syllables candb the same type as in CV in (31a) or CCV in
(31n). Usually, if there is a complex syllable fitvolves a consonant cluster rather than a diphthong
however, 10 of the 51 syllables in (31) containhtfiwngs. In general, only one syllable with a digimg
appears per word; however, one example, (31i), abamittwo. Three examples, (31i, p, q), have the
diphthong on the first syllable, two, (31h anddh the second and five, (31c, d, g, i and o) onfitine

syllable. None of the patterns which appear hapbatdbngs on all three syllables. The three mostrasom

191 This word is usually used as part of the phragdejsul talngal?ail which is translated as a whole as
‘ash’.
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patterns are trisyllabic words with CV on eachaylé as in (31a), words with a CCV on the finalahyle

but CV on the first two syllables as in (31b) anords with the first and last syllables as CV witG\Con

the middle syllable as in (31e). The most compldiable of Soyaltepec Mazatec (i.e., CCVV) can accu
in any syllable position: first, (31p and q), sedo(31h) or third (31c, i and 0). These examples

demonstrate that there are no restrictions asatmeptent of syllable types in Soyaltepec Mazatec.

3.6 Stress

Stres$™ or prominence occurs on the final syllable of shem. It does not shift when a suffix or
clitic is added to the stem. Stress has been itefican this chapter through underlining to avoi@ th
multiplication of diacritics. Stress is predomingnindicated through increased intensity occasignal
accompanied by a slightly lengthened vowel.

In monomorphemic words, stress occurs on the fipiiible as can be seen in (32).

(32) Stress on monomorphemic words

Transcription Gloss

1o a.fshad ‘hand’

b. siat ‘standing’
20 c.fultal ‘person’

d. nilkhigl ‘to feed’
Ky e.fsitwai?al ‘rain’

f. 2atniimal ‘heart’

(32a and b) show examples of single syllable wo(@2c and d) are two syllable words and
(32eand f) are three syllable words. In multimomlewords, the stressed syllable is always thel fina
syllable of the stem, even when an affix or cliscadded. Note the examples in (33) below. In (38a)

prefix is added to the stem and the stress renminthe final syllable of the word. In (33b-f), di are

192 5ince primary stress is constant and immovab&oiyaltepec Mazatec, it is possible that the phemame
should be described as a prominent syllable or satine other term. Secondary stress can also be faun
some words, but further investigation is beyondsttape of this paper.
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added to the end of the stem and the stress remaittee final syllable of the stem, it does nofftsta the
final syllable of the word. Note the stressed $jfathat is underlined in each example.

(33) Stress on multi-morphemic words

Transcription Stem Gloss
a. thil-tsilfal tsilfal ‘he is working’
b. thil-tsi1fal-hil tsilfal ‘he is not working’
c. tfulndul-ra\ tfulndul ‘probably a worm’
d. nilsil-nal nilsiJ ‘my basket’

e. tkul-?el tku] ‘his head

f. tjiulfidfs?ual-pa tjiulfi{fs?ual ‘our lips’

The actual placement of the stem in the surfaeengratical word and the number of affixes is
irrelevant. Stress placement is only dependenherstem.

All syllable types can occur in stressed and usstd syllablesThere is no indication of vowel
reduction or tone loss on unstressed syllables.oFite phenomenon in Soyaltepec Mazatec that has bee
associated with stress, up to this point, is ngsaNasalized vowels usually occur in stressedabydis;
however, when a word with a nasal syllable becothedirst member of a compound, the nasality is not
lost even though it no longer receives primarysstr@s is demonstrated above in (33f).

Although stress is active in the licensing of tdnenany Oto-Manguean languages, there is no
indication of this effect in Soyaltepec Mazatecc8ase stress is very regular and does not entetthet

tone system, it will not be marked in the remainafethe dissertation.

3.7 Summary
Soyaltepec Mazatec is a tonal language which amnfi@ vocalic phonemes (5 oral and 5 nasal
vowels), 17 consonant phonemes, 13 diphthongsr@diGaad 7 nasal) and 27 possible consonant clusters

Consonant clusters are as common as simple obsgtsimple vowels are preferred to diphthongs. The
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maximal syllable is CCVV, but CV syllables are mméd. Onsets are required and codas are prohibited
Monosyllabic words are common, but disyllabic woads slightly more common. Trisyllabic words, and
even longer words, occur occasionally, but mosjieatly are the result of morphology. There are no
restrictions on the placement of syllable typedimimultisyllabic words. Any type of syllable magaur
word initially, medially or finally. Stress occuirs Soyaltepec Mazatec on the final syllable ofstesm, but

it is not a very active process. The only featigerised by stress is vocalic nasalizatith.

1% \while in general tone is independent of stresSayaltepec Mazatec, one tonal process described in
§5.2.2 may be shown to involve the attraction dioating tone to a stressesd syllable under certain
conditions. More research is needed to confirmagsciation.
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CHAPTER 4

SURFACE TONE

4.1 Overview

In this chapter, | outline the surface tones thatur in Soyaltepec Mazatec and suggest
representations based on the geometry proposednimerS The richness of the tonal inventory is
reminiscent of Asian tone systems. While the m&orl categories found agree with those descrilyed b
Pike that were examined in Chapter 2, some of pleeiic words examined have different tones tham sh

described. In addition, | have expanded the tamadntory to include an additional falling tone, ,iilid to

Low (V), that Pike did not use. Also, | found that both ifejl tones can occur lexically. The major

divergences from Pike’s work involve not only thederlying representation of specific words but alsm
behavior of the Mid-high to High contour tone whighs reported to be erratic in Pike’s descriptionas
not able to confirm any cases of the contour tomeieh were problematic for Pike and inspirationad f
Pizer. Specifically, | did not find examples in whia Mid-High to High rising tone split into a Mah the
original host syllable and a Mid-high on the foliogy syllable. This tonal behavior will be addressed
Chapter 5.

Another expansion | offer over Pike’s work is coemtary on the relative incidence of the tones.
Pike’s work did not indicate the overall commonnekany given tone other than to say that the Mghh
tone (M, or 2 in Pike’s notation) was not very common argkt syllable words. The data that | found is in
agreement with this claim. | found the H,Mnd L tones to be common in addition to two of tiseng
tones: M-H and M-M;.

A characteristic of Soyaltepec Mazatec that matkes system challenging to analyze is the

tendency of speakers to maximize the pitch semaratiithin each utteranc®? Furthermore, the exact

104 am not aware of any published works which adsltass topic cross-linguistically, so | am not atde
say if this is a tendency of all tone languages specific characteristic of Soyaltepec Mazatec.
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pitch of a tone from a given speaker appears t@alb®st irrelevant. For example, unless a speaker is
purposefully trying to enunciate, a word in isadatiis often spoken near the middle of the speahitch
range regardless of if it is High, Mid or Low. Fuetmore, the difference in pitch between two wotbs,
first with a High tone, the second with a Low tongy be the same as the difference in pitch betwesen
words in which the first has a High tone and theose a Mid tone. The difference between the tws set
only becomes evident if a third word with a differepitch is added. Therefore, the analyst must be
cognizant of the relationship of each syllable teosurrounding syllables and be careful to consiter
morphemes not just in isolation or any given envinent but also in several different environments.

As a preview of the tones that will be discusseahle 4-1 gives exampl¥s of the tones that can
appear on monosyllabic morphemes in Soyaltepec tdazdhe tones are listed down the left column
followed by vertical lists of near minimal pairsgi, there is minimal difference in the segmentatemnal.
The letters heading each column are placed for éfasderence to the material.

In the sections that follow, | first present tlemal primitives of Soyaltepec Mazatec,and then |
discuss how these primitives combine to form chsst€hroughout | suggest phonological representatio
The underlying representations of the morphemesssamed to contain no association lines between th
tones and their anchors unless otherwise specifid. unassociated tones are linked via the Unilersa
Association Convention (UAC). Recall that in adulitito being specified for both melody and register,
each phonological unit must conform to the ObligatGontour Principle (OCP) which prohibits identica

elements from occupying adjacent positions.

1% |n all of the data in the remainder of the dissiwh, the segmental phonemes will be given, not
allophones, except for the voiced obstruent alloyisovhich occur after nasals.
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Table 4-1 Minimal Tone Comparisons on MonosyllabidVorphemes

Tone Near Minimal Sets
A B C D E F G H I
. thel til te sit] khial kul ndal hl
‘itch’ ‘flame’ | ‘dance’ “flat’ ‘when’ ‘and’ ‘works’ | ‘name’
. thiai - .
M thi1 “th ki hit
ere
! ‘round’ ‘are’ ‘you’
seated’
M tid ted thiad tkued thaid khan4 hed
: ‘boy’ ‘ten’ ‘arm’ ‘raspy’ | ‘thick’ “fights’ “fat’
hel
L the] til te k?ial tkul thaol ndal ‘young
‘grass’ ‘fish> | ‘crushed’ ‘there’ ‘head’ ‘wind’ ‘voice’ corn
shoot’
thi1 . .
the s?uil tkua’ h1
M,-H ‘there .
‘trash’ , ‘party’ ‘snail’ ‘blood’
are
the/ ki1 te nda’
M2_H . .
‘bug bite’ ‘went’ ‘wide’ ‘good’
thed tad tku kha hi1
M,-M, .
‘cough’ ‘toasted’ | ‘elbow’ ‘skunk’ | ‘eight’
the\ stV thaiy
M,-L
‘type’ ‘song’ ‘fungus’
ML nd3id tal khol khav hiv
? ‘wet’ ‘unripe’ ‘with’ ‘delicate’ ‘we’
ndze/ tfhii tfho/
LM, 5 fh fh,
‘hominy’ | ‘woman’ ‘egg’
hao/ na/
L-M,
‘OK’ ‘mother’
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4.2 Tonemes

In this section, | discuss the four level toneschare the primary tonemes that make up the tonal
system of Soyaltepec. These level tones can conbiftgm contour tones or tonal clusters as weilt,the
tonal combinations are not considered to be basieres.

As demonstrated in Table 4-1, near minimal seistexhich show the need to differentiate
between four levels of tone. Unfortunately, there @ot any minimal sets which include all four lsvef
tone over monosyllabic words. Furthermore, the Kiigh tone does not commonly occur as a level tane o
monosyllabic morphemes. While it is slightly moamon on multisyllabic morphemes, evidence for the
existence of this primitive is reinforced from nemrinimal sets, phonetic distinctions which are
demonstrated below in §4.2.2, and arguments framtet tones which include both the beginning point
(M-H) and the endpoint (MM, and L-M,) for several cluster tones as discussed in 84.%velk as
evidence from tone sandhi associated with thesgaritiones which will be discussed in §5.3.

Near minimal sets for the tonal primitives thall e discussed in this section are listed in caiti
groups in Table 4-2 with a reference letter actbegop and the tone category listed down theclgiimn.

Table 4-2 Near minimal sets for tonal primitives

A. B. C. D. E. F. G.
Tone
q ti tel khial kul tsul hl {201
‘flame’ ‘dance’ ‘when’ ‘and’ ‘says’ ‘name’ ‘chayote’
thiat siai
thil ki hit J2uit
M, ‘there ‘there
‘round ‘are’ ] ‘you’ ‘ember’
seated’ standing’
M ti ted thiad kui fad he §2id
2 ‘boy’ ‘ten’ ‘arm’ ‘he’ ‘wildcat’ ‘fat’ ‘grind’
hel
tiJ te k?ial tku fal Skl
L ‘young corn
“fish’ ‘crushed’ ‘there’ ‘head’ ‘fog ‘eye’
shoot’

First, | illustrate and discuss the phonologicgbresentations adopted for the purposes of this
dissertation, next | briefly touch on the phonealization of the four primitives and then | intigate

each toneme individually.
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4.2.1 Phonological Representations

The phonological representations described bye3r(ittl999) in accord with Register Tier Theory
(RTT) are adopted for this dissertation. Recalhfrthe discussion of Autosegmental Phonolog§lirb.2
and RTT in§1.5.4 that for each syllable to be articulatednitst be associated with a TRN which in turn
must be specified for both tonal melody (H or Ldaonal registeri{ or I). In many languages at least
some of these features can be filled in throughirenmental stipulations or default processes. In
Soyaltepec Mazatec, however, each syllable is ddlyicspecified. The geometry that Snider (1999:24)
describes for four level tones was introduced imyitér 1 (21). It is repeated here as (1). Recal tie
Tonal Melody Tier and the Tonal Register Tier existseparate planes and are therefore independent
features.

Q) The phonological representation of 4 levels of t(Bwider (1999:24))

Register Tie

Tonal Melody Tier

TRN Tier

U M H M TBU Tier

Hi Mid 1 Mid » Lo
In this representation, the Hi tone is specifiedadsigh tonal melodyH) and a high tonal registeh)(
These features can be written Bish). The Mid, or Mid-High tone has a high melody and low regigté
[). The Mid,or Mid has a low tonal melody and high registeihj. Finally, the Lo tone has a low melody
and low registerl(l). Examination of these feature designations reveedt two sets of natural classes are
formed. The first group opposeses Hi and Mihich share the high register feature) to Méhd Lo
(which share the low register feature). The sequaidng is the Hi and Mid(which share the high melody
feature) and oppose the Midnd Lo (which share the low melody feature). Iratier 5, we will see that

the Hi and Mid each occur as floating tones and that the Hi ait} Man both be lowered when they occur
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after the floating Midl Interestingly, the Midand Mid, do not share any features in common, so we do not
expect them to act together. Not surprisingly, ktigh and Low tones also share no common featurds an

therefore share no common behaviors.

4.2.2 Phonetic Realization of Tonemes

The phonetic realization of the tonemes is dematedrin Figure 4-1 which shows a graphic
representation of the level tones on a single BdlaThe y-axis is measured in semitones and
represents the fundamental frequency of the tone in question. The x-axis reflects the duration of the

nucleus of the syllable and is measured in seconds.

48

M S

45
44 —=— High Tone

43 Mid-High Tone

42 —— Mid tone

41 \M\ —+—Low Tone
20 V/\W

39 T T T T 1
0 0.05 0.1 0.15 0.2 0.25

Time (seconds)

Fundamental Frequency
(semitones)

Figure 4-1 Soyaltepec Mazatec tonemes

The above chart demonstrates the relative levelach tone in the speech range of an individual
as it occurs in isolation. The specific data usedreate this chart is taken from a single spealter is
purposefully enunciating. It reflects the averadesim to eight utterances for each tone which hbagen
normalized for duration using a program called CO8&Reloped by Courtney Gillett. The slight jump in

the Low tone trace between 0.1 seconds and 0.Ihdeds an artifact resulting from the averaginghef
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tonal values some of which drop off at a fastee thn others. The pitch trace of a single Low taneld
be a smoother line. Notice that the relative distabetween the four tones is not uniform. The Hagie

and Mid-High tone are much closer together thanarifie other tone¥®

4.2.3 Hightone —H ()

The level High tone is common; multiple examples readily found on every type of word form
in Soyaltepec Mazatec from monosyllabic, monomongibewords to multisyllabic, multimorphemic
words. It occurs at a fundamental frequency neatdp of the speaker’s normal range (Figure 4-t)ian
either level or rises initially with a reduction ghope (leveling out) as the vowel progresses. fBbte of
reduction in slope depends on the sonority of thecgding consonant; with the least sonorant onsets
producing the most rapid reduction in slope. Phogichlly, the High tone consists of a high tonalodyg

(H) and a high tonal registem)( An example representation appears in (2).

(2) Phonological representationlod1 ‘two’
h Register
H Melody
TRN
ho TBU
‘two’ gloss

Examples of monosyllabic morphemes with level Highes appear in (3) and (4). The data is organized
by onset type in order to demonstrate that thetad®ses not in any way influence or restrict theemthat
are possible on a syllable: (3) demonstrates siropsets and (4) demonstrates complex onsets. [hé3)

place of articulation is listed on the far leftlléeved by the manner.

1981t is for this reason that | have chosen the fometkeys to represent these level toneg dsd and |,

rather than four evenly spaced tone keys.
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3) High toned words with simple onsets

POA Manner Transcription Gloss
a. Labial glide fil ‘slowly’
b. Coronal stop tel ‘dance’
C. Coronal stop til ‘burn’
d. Coronal fricative suel ‘hot’
e. Coronal affricate tsul ‘say’
f. Coronal nasal nilkhig 'to feed'
g. Dorsal stop ko ‘how many?’
h. Dorsal stop kul ‘and’
i. Glottal fricative hol ‘two’
j- Glottal fricative hal ‘three’
k. Glottal stop 2051 ‘five’

In (4) complex onsets are organized according ¢octhsters present which are grouped accordingdo t
classifications that were described in §3.4.3 abRezall that the complex onsets were divided grtups

based on the phonemes involved. In (4) the ‘Type'onset refers to the following possibilities: S-

stop/stop-stop, Containg// Contains i/ or Begins with /N/. Next the ‘Sub-type’ of the endurther

divides Contains? and Containsh/ into categories based on whether or not the oosetains an

obstruent or a sonorant.
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4) High toned words with complex onsets

Type Sub-type Example Gloss
a. S-stop/stop-stop Jkil ‘whirlpool’
b.  Contains ¥ Obstruent ydig ‘chayote™”’
C. Contains 7/ Sonorant mil ‘named’
d. Contains 7/ Sonorant ?jal ‘who?’
e. Contains 7/ Sonorant wel ‘to plant’
f. Contains /h/ Obstruent tshul ‘toasted’
g. Contains /h/ Obstruent tshiil ‘kicks’
h. Contains /h/ Obstruent khi1 ‘many’
i. Contains /h/ Obstruent khgl ‘pull’
j- Contains /h/ Sonorant hmal ‘black’
k. Begins with /N/ ndal ‘works’

In (3) and (4) there are representative exampfesaoh onset type that occurs in Soyaltepec
Mazatec. The only gaps in the data are the abseheemonosyllabic morpheme which begins with a
simple nasal and a stop-stop cluster. Neither efehgaps signifies a restriction. Notice that thee
examples of complex onsets which contain nasals, nasals preceded by glottal consonants (4q)d) a
nasals preceding stops (4k). There are also exangdlenultisyllabic words with syllables containing
simple nasals that are articulated with a High t3fe

High tones are also independent of the type ofemscof the syllable. Examining (3) and (4),

examples can be found of words which contain edtheoten vowels:

 [i]-(3a, ¢, f), (4a,c)

© [i]- (4h)

197 A chayote is a type of vegetable sometimes callaggetable pear’.
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[¢] - (3b), (4e)

(€] - (40)

[a] - (4d, ], k)

(a] - (3))

[o] - (39)

(0] - 3k)

[u] - (3e, h), (4)

[a] - (49)

There are also oral and nasal diphthongs whichHiggt tones. Examples include:

[ue] — (3d)

[uT] — (4b)

High tones exist on monosyllabic morphemes otailisonant and vowel types. High tones also

occur across several grammatical categories. Examiptiude:

Nouns - (4a, b)

Verbs - (3b, c, e), (4c, e, 0, i, k)
Adverbs - (3a)

Adjectives - (3d), (4f, ))
Quantifiers - (3i, j, k), (4h)
Question particles - (3g), (4d)

Connective particles - (3h)

The examples in (3) and (4) show that High tonast®n monosyllabic morphemes independent

of segmental and grammatical categories. The Hagte talso exists on any syllable of multisyllabic

morphemes. Disyllabic words with High tone on thistfsyllable appear in (5).
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(5) High tone on first syllable of disyllabic words

Soyaltepec Mazatec  Gloss Tone Pattern
a.f?o1thil ‘a dress’ HH
b. ngilngu ‘other’ HM
c. ngilsad ‘more’ H M
d.siTh&] ‘scented’ HL

The examples in (5) show that the High tone careappn the first syllable of a disyllabic word fmied
by any of the other tonal primitives on the fingllable. The High tone can also exist on the fisplable
of words which begin with any of the other level¢s (6).

(6) The High tone on the final syllable of disyllabionds

Soyaltepec Mazatec Gloss Tone Pattern
a.nilkhigl ‘to feed’ HH

b. thitkiil ‘alive’ M1 H
c.nathmil ‘thing’ M, H

d. fal?al ‘armadillo’ LH

The examples in (6) show that the High tone camiooa a disyllabic word after any of the tonemese T
High tone can also occur in longer words. Recait thords beyond three syllables are very unusuainwh
inflection and morphology are discounted, so | Viiflit the discussion here to trisyllabic words.eTHigh
tone can occur on all three syllables (7a), thet fiwo (7b), just the first (7c), just the secord)( the

second and third (7e) or just the third syllabi®.(7
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@) The High tone on trisyllabic words

Soyaltepec Mazatec  Gloss Tone Patterff
a.ndilfaltil ‘petroleum’ HHH

b. thiltsilfal ‘working’ HHM,-H
c. thiltsutjad ‘explaining’ HM, M,

d. ?einilmal ‘indigenous language’ M, HL

e. fidneltshul “fried pork rinds’ M,HH

f. tedpuihal ‘fourteen’ M, M, H

The High tone occurs on all of the syllables of neyllabic words, disyllabic words and

trisyllabic words without regard for the charactéds of the segments present or the grammatitatjosy

of the morphemes.

4.2.4  Mid-high tone — Mz ()

The expression of the Mid-high tone as a leveétis not as pervasive as the other tonemes. While
examples are available, they are hard to find.cltuos very rarely as a single tone on monosyllabic
monomorphemic words, but it commonly occurs asetipoint or origin of several rising and fallingnés
including: My-H, M,-M4, L-M; and M-L. It is somewhat more common as part of longerdsoThe Mid-
high tone appears with a fundamental frequenchtiidower than the High tone (Figure 4-1) and t=tal
fall slightly over the syllable. Phonologically,etiMid-high tone consists of a high tonal melo#ly &nd a

low tonal registerlj. An example representation appears in (8).

198 Recall that tonal abbreviations separated by aespepresent level tones on separate syllablesewhil
those separated by a dash are tonal clusters whair on the same syllable.
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(8) Phonological representation Gfi1 ‘there standing’

I Register
H Melody
TRN
sia TBU

‘there standing’  gloss

Examples of words with a Mid-high tone appear beioy9) and (10). Unlike the High toned morphemes,
there are very few examples of monosyllabic morpdemith Mid-high tones. In order to offer examples
of various onsets, | have also included multisylalords whose first syllable contains the Mid-highe.

The examples are still somewhat limited and, fdew categories, there are gaps in my data, such as
complex onsets which end in nasals. More researcieeded to determine if any of these types oftense
exist with the Mid-High tone. Despite the more lied distribution of the Mid-high, it will be demadrated

that there is no reason to postulate a correldbietween this toneme and any specific structure. The
examples in (9) show syllables with Mid-high tongkose onset is simple. The place and manner of
articulation are listed for the syllable with theidvhigh tone which in these examples is alwaysfitst
syllable of the word listed.

9 Mid-high toned syllables with simple onsets

POA Manner Transcription Gloss
a. Labial glide weltkiid ‘respect’
b. Coronal stop tathat ‘hard'
C. Coronal fricative siat ‘there standing’
d. Coronal affricate Sut?wi 'sun’
e. Coronal nasal mind3id 'to hoe'
f. Dorsal stop katho ‘twenty two'
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g. Dorsal stop ki are

h. Glottal fricative ji you

i. Glottal stop 2&1niTmad 'indigenous language'

In (10) examples of Mid-high toned syllables wittngplex onsets are given. The onsets are again gdoup

according to the categories discussed in §3.4.9peTof onset refers to the following possibilities-
stop/stop-stop, Containg// Contains 1/ or Begins with /N/. Next, the ‘Sub-type’ of the smt further
divides Contains?/ and Containsh/ into categories based on whether or not the asset contains an

obstruent or a sonorant. The syllable containimghtid-high tone is the first syllable of the exampl

(20) Mid-high tones syllables with complex onsets

Type Sub-type Example Gloss
a. S-stop/stop-stop ftiul ‘underdeveloped’
b. contains¥ Obstruent {?uil ‘ember’
C.  Contains?¥ Obstruent {201k ‘bad’
d.  Contains ¥ Sonorant 2welnul ‘he ties’
e. Contains /h/ Obstruent thid ‘round’
f.  Contains /h/ Obstruent thiz ‘there sitting’
g. Contains /h/ Sonorant none
h.  Begins with /N/ nguihpay ‘yesterday’

In (9) and (10) there are examples representing easet type that occurs in Soyaltepec Mazatec.
There are many onset types which are not found dmasyllabic Mid-High toned words; however,

multisyllabic words can be used to fill most of skegaps. The only gap in the data is the absenea of
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example which begins with a complex onset with/sséinorant cluster. Considering that both the Mighh
tone and the /h/-sonorant cluster onsets are velgtrare, it is not surprising that there is a gagheir
intersection. More research could fill this gap.

Tone does not depend on the vowel of the sylldbl@amples can be found in (9) and (10) of

syllables which contain the Mid-high tone with niofethe ten vowels:

* [i] - (%h), (10¢)

* [i1-)

*  [e]- (%), (10d)

© [E1-090)
* [a]-(%9b)
© [a]- 9
*  [o]-(10c)

* [0] - none

* [u]-(9d), (10h)

[a] - (%)
There is no example of thé][which is the least common vowel, so again it @& surprising that no

examples are available.
There are also several examples of diphthongé, drai and nasal, which host the Mid-High tone.

Examples include:

e [ui] - (10b)

* [ia] - (9¢), (109)

e [iu] - (10a)
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The above examples demonstrate that the Mid-tagh bccurs with almost all of the onset types
and vowels. The only gaps that occur happen amiomdess common onsets and vowels. There are also
examples of various grammatical categories. Exasripldude:

¢ Nouns - (94, i), (10b)

« Verbs-(9a,c, e, g), (10d, )
e Pronouns - (9h)

e Adjectives - (9b), (10a, c, €)
e Adverbs - (10h)

¢ Quantifiers - (9f)

The Mid-High tone level is independent of segmkaltaracteristics and grammatical categories.
Like the High tones, the Mid-high tone can be foasdthe first syllable of disyllabic words followdxy
any of the other tonal primitives (11).

(12) Mid-High tones on the first syllable of disyllabicords

Soyaltepec Mazatec Gloss Tone Pattern
a. thitkal ‘alive’ M; H

b. {f201kiil ‘bad’ M, M,

c. tfhutjad ‘to sew’ M, M,

d. wuirul ‘donkey’ M L

The Mid-High tone can also appear on the finalagy¢ of disyllabic words preceded by any of
the tonal primitives (12).

(12) Mid-High tones on the final syllable of disyllabiords

Soyaltepec Mazatec Gloss Tone Pattern
a.ngilngu ‘other’ H M
b. ffi1sé1 ‘housefly’ M, My
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c. fsatwe ‘crazy’ M, My
d.salwal ‘shame’ LM

In (11) and (12) it was shown that the Mid-highdoccan combine with all the other tonemes on
disyllabic words both the first and second syllahi&e the High tone, the Mid-high tone can alsdfdsend
on larger words. Since words larger than two sydietare not numerous, it is not surprising that the
examples are rare; however, trisyllabic words carfdund with the Mid-high on the first (13a), sedon
(13b) and third syllable (13c).

(23) Trisyllabic words with Mid-high tone on each syllab

Soyaltepec Mazatec Gloss Tone Pattern
a.?€nilmal ‘indigenous language’ M, HL
b. ?ainiimal ‘heart’ MM, L
c. ngalsulnde ‘world’ LL M,

There are no examples in my database of trisyllalnids which have a Mid-high on both of the
first two syllables of a word or the last two; thiésa matter for further research. Although the Migh
tone is not as common as the High tone or as thieavid Low tones that we will discuss below, itlsac
that it is a viable and important tone in the tegstem of Soyaltepec Mazatec. | demonstrate baig®i3
that the characteristics of the Mid-high tone @&sponsible for a large part of the tone sandhidhetirs in
Soyaltepec Mazatec which gives the tone systemmigue character. The placement of the Mid-higleton

is independent of segmental characteristics, gramat@ategory and syllable position within a word.

425 Mid tone — M, (d)

The Mid tone is very common; examples are readilgilable on every type of word form in
Soyaltepec Mazatec. Phonetically, the tone tendgpear with a fundamental frequency in the middle

the speakers pitch range at the most relaxed drateagtting. The pitch trace often appears witlight
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fall (Figure 4-1). Phonologically, the Mid tone @ists of a low tonal melody.] and a high tonal register

(h). An example of the representation appears i (14

(14) Phonological representation o4 ‘guava’

tse
‘guava’
Examples of monosyllabic words occurring with a Miehe appear in (15) and (16). The data is arranged
according to onset type in order to demonstratetieonset does not influence the tone. In (1 point
of articulation and manner are listed for the senphsets to demonstrate the occurrence wigh M

(15) Mid-toned words with simple onsets

POA Manner Transcription Gloss
a. Labial fricative fed ‘finished’
b. Coronal stop tid ‘boy’

c. Coronal fricative sad ‘sour’

d. Coronal fricative fa ‘wild cat’
e. Coronal affricate tsa ‘bag’

f. Coronal nasal ma ‘he can’
g. Dorsal stop kuid ‘he’

h. Glottal fricative hiid ‘yes’

i. Glottal fricative h&A ‘soldier’
j- Glottal stop 204 ‘he grinds’
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Examples of Mid toned words with complex onsets given in (16). The onsets are again

grouped according to the categories discussed i4.33‘Type’ of onset refers to the following
possibilities: S-stop/stop-stop, Contaifi§ /Contains i/ or Begins with /N/. Next, the ‘Sub-type’ of the
onset further divides Containg//and Containsh/ into categories based on whether or not the onset

contains an obstruent or a sonorant.

(16) Mid-toned words with complex onsets

Type Sub-type Example Gloss
a. S-stop/stop-stop tkad ‘bald’
b. S-stop/stop-stop tkued ‘raspy’
C. Contains?/ Obstruent k27 ‘dead’
d. Contains¥/ Sonorant nud ‘twins’
€. Contains?/ Sonorant 2jad ‘mule driver’
f.  Contains /h/ Obstruent thaid ‘thick’
g. Contains /h/ Obstruent khad ‘he fights’
h. Contains /h/ Sonorant hmiA ‘mestizo’
i. Begins with /N/ ndid ‘sterile’
j-  Begins with /N/ ndiad ‘salty’
k. Begins with /N/ ndz& “fool’

In (15) and (16) there are examples of the Midet@ppearing with all of the major onset
categories. Examples of nine of the ten vowelsatsm be found:

. [i]- (15b), (16h, i)
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e [i]- none

© [e]-(159)

© [8]-(16K)

* [a]-(15d, e, 1), (16¢, a)

* [a]- (15¢), (16g)

*  [o]-(15)
* [0]-(150)
*  [u]-(16d)
* [4]- (15h)

While there are no examples of [i] occurring on monosyllabic Mid toned words, themtmnation does
occur on the final syllable occasionally, for exdenp
a7) Mid-toned example containing [1]
nilthii ‘day’
Various diphthongs, both oral and nasal also owagtlr the Mid tone. Examples include:

© [ui] - (15g)

[ue] - (16b)

[ia] - (16j)

[ai] - (16f)

[i] - (16¢)

The above examples demonstrate that the Mid tosersmn syllables in Soyaltepec Mazatec without
regard for the segmental characteristics. The Midetalso occurs on words of various grammatical

categories including:
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 Nouns - (15b, d, e, i), (16d, €, k)
e Pronouns - (159)
* Verbs - (15f, ), (169)
» Adjectives - (15c¢), (16a, b, c, f, h, i, j)
* Adverbs - (15a)
The Mid tone also occurs on both syllables of bhgyc words. It can occur on the first syllable
preceding any of the other tonemes (18).

(18) Mid tone on the first syllable of disyllabic words

Soyaltepec Mazatec Gloss Tone Pattern
a.nathmil ‘thing’ M, H

b. tsalwel ‘crazy’ M, M,

c. niisé4 ‘rat’ M, M,

d. kidtsal ‘fast’ M, L

The Mid tone also occurs on the final syllabledidyllabic words, following any of the other
tonemes (19).

(29) Mid tone on final syllable of disyllabic words

Soyaltepec Mazatec  Gloss Tone Pattern
a.ngilsad ‘more’ H M,

b. tfhutjad ‘to sew’ M, M,

c. nifsgd ‘rat’ M, M,

d. nilsed ‘bird’ LM,

In (19) and (20) the Mid tone is demonstrated ¢mnloine with all of the other tonemes on
disyllabic words on both the first and second $f#a. The Mid tone can also appear on any syllabke

trisyllabic word (20).
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(20) Mid tone on trisyllabic words

Soyaltepec Mazatec Gloss Tone Pattern
a.waisedjad ‘half’ M, M, M,
b. naindui?wal ‘urine’ M, M, L

c. filwainguid ‘surplus’ HM, M,
d. tsitwai?al ‘rain’ M, M, L

e. tful?ainil ‘red animal L M,H

f. tiJkhaiiséd ‘he thinks’ LM, M,

The Mid tone can occur on all three syllables trfisyllabic word (20a), on the first two syllables
(20b), on the last two syllables (20c), just thstfsyllable (20d), just the middle syllable (2@e)just the
last syllable (20f). The Mid tone can occur on aglfable of a word in Soyaltepec Mazatec. Its pnesds
not dependent on segmental characteristics, graicahaategory or the syllable’s position in the aan

question.

42,6 Lowtone-L(J)

Low tones are also common; their presence is paman all word types of Soyaltepec Mazatec.
The Low tone is produced with more force than thie kbne and occurs near the bottom of the normal
pitch space (Figure 4-1). The tone occurs withegithlevel pitch or a falling pitch which can leweit over
the course of the syllable or remain slightly fadliover the entire course of the syllable. Phoriokily,
the Low tone consists of a low tonal melody &nd a low tonal registet)( An example representation

appears in (21).
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(22) Phonological representation §dJ ‘animal’

tfu
‘animal’

Examples of words with Low tones can be found2B)(and (23). Examples of words with Low
tones and simple syllables are shown in (22). Myltelsic examples are not always available so
multisyllabic words with a Low tone on the firstllsple are occasionally used. The place and maaher
articulation are listed for the example syllablehathe Low tone which is always the first syllaloethe
example given.

(22) Low-tone syllables with simple onsets

POA Manner Transcription Gloss
a. Labial glide wals?el ‘enter’
b. Coronal stop til fish’
c. Coronal fricative Jal ‘fog’
d. Coronal affricate Tjul ‘animal’
e. Coronal glide jel ‘snake’
f. Coronal nasal nilhil ‘dried corncob’
g. Dorsal stop kiJtfa) ‘metal’
h. Glottal fricative hél ‘he smells’
i. Glottal stop talsg ‘light
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Examples of low-toned words with complex onsets given in (23). The onsets are again

grouped according to the categories discussed id.33‘Type’ of onset refers to the following

possibilities: S-stop/stop-stop, Contaifi§ /Contains i/ or Begins with /N/. Next, the ‘Sub-type’ of the

onset further divides Containg//and Containsh/ into categories based on whether or not the onset

contains an obstruent or a sonorant. Monosyllakéergles were available for all of the categorie@®).

(23) Low-toned syllables with complex onsets

Type Sub-type Example Gloss
a. S-stop/stop-stop skuial ‘grit’
b. S-stop/stop-stop Jkul ‘eyes’
c. Contains?¥ Obstruent s?el ‘after a while’
d. Contains?/ Obstruent k?ial ‘there’
e. Contains?/ Sonorant twal ‘crooked’
f.  Contains /h/ Obstruent tshii ‘tobacco’
g. Contains /h/ Obstruent tshul ‘onion’
h. Contains /h/ Obstruent ffhal ‘chat’
i. Contains /h/ Obstruent tho ‘air’
j.  Contains /h/ Sonorant hpal ‘chili
k. Contains /h/ Sonorant hne ‘palm’
l.  Begins with /N/ nda ‘voice’
m. Begins with /N/ nd;i ‘wet’
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In (22) and (23), examples of low-toned syllabldsch begin with examples of each consonantal
category are found. A cursory inspection of theadsatems to indicate that Low tones are more conamon
words which contain complex onsets. For severatgmies, i.e., labial, dorsal, glottal stop andpan
nasal, monosyllabic words were not available indatabase. For these categories, disyllabic wordshwh
carry the Low tone on their first syllable were gligd. For three of the four, the Low tone is orttbo
syllables. An examination of (22) and (23) showat tihe Low tone also occurs on syllables with sesen

the ten vowels of Soyaltepec Mazatec:

* [i] - (22b, 1, g), (23d, m)

* [i] - second syllable of (22f)

e [e]-(22e), (23c, k)

© [E]-(22h)

* [a] - (2235 C, 1)7 (2365 h) j7 1)

e [&] - none

*  [o]-(230)

e [8] - none

© [u]-(22d), (239)

[a] - (23b)

The vowel,[5], which fails to co-occur with the Low tone, is tleast cenmon vowel. The [i] and (] are

also infrequent pairings with the Low tone. They However, occur occasionally in the final syllable

longer words such as those in (24).

(24) Low tone on final syllable to demonstrgtpand ]

a. [1] - nilsil ‘basket’
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b. [&] - khgl?a] ‘I eat’
The Low tone can also occur on both oral and rdiphthongs. Examples from (23) include:
o [ia] - (23d)
« [ad] - (23a)
o [1a] - (230)
The examples given in (22)-(24) demonstrate thgtmemtal characteristics do not license the Low .tone
The same can be said for grammatical categorigboddih there seems to be a preference for nouns,
examples can be found in various grammatical categncluding:
* Nouns-(22b,c,d, e, g,i,1), (233, b, f, d, k, I), (24a)
» Verbs - (22a, h), (23h), (24b)
» Adjectives - (23e, m)
e Adverbs - (23c, d)
Low tones can occur on any syllable in Soyaltepdazatec regardless of the segmental
characteristics or the grammatical category of tigpheme in question. They can also occur on either

syllable of a disyllabic word. Low tones can prezeahy other toneme (25).

(25) Low tones on the first syllable of disyllabic words

Soyaltepec Mazatec Gloss Tone Pattern
a.ffal?al ‘armadillo’ LH

b. salwa ‘shame’ LM,

c. niJsed ‘bird’ LM,

d. tilfal ‘cave’ LL

Similarly, the Low tone can occur on the final aplle of disyllabic words, paired with any tonemetba

first syllable (26).
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(26)

Low tone on second syllable of disyllabic words

Soyaltepec Mazatec Gloss Tonal Pattern
a.siThél ‘scented’ HL

b. wulrul ‘donkey’ M, L

c. kidtsal ‘fast’ M, L

d. falndal ‘chicken’ LL

The Low tone can also occur on trisyllabic wordsg)(2t can occur on all three syllables (27a), ftrst two

syllables (27b), the last two syllables (27c), jixt first syllable (27d), just the middle syllalfg¥e) or just

the final syllable (27f).

(27)

Low tone on trisyllabic words

Soyaltepec Mazatec Gloss Tone Pattern
a nilngulfil 'church’ LLL

b. halmaljad "tree root' LLM,

c. khiindelthual 'door’ M,LL

d. nalmittfal 'father-in-law' LM, H

e. k?uelifhilrid 'thank you' HLM,

f. ?ainiimal 'heart' M, M, L

The Low tone can occur on any syllable of SoyateMazatec, regardless of the segmental

characteristics, the grammatical category or thegrhent of the syllable within a word.

4.2.7

Summary of Tonal Primitives

Several characteristics of the tonal system ofaiepec Mazatec are evident above. There are

four level tones which can occur on any syllableSaoyaltepec Mazatec. Each level is important and

distinct lexically, phonetically and phonologicallll four tones occur with most of the onset armvel
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types that occur in Soyaltepec Mazatec. Each temel lalso occurs on words of various grammatical
categories. Finally, each of the tonemes can obothi before and after every other toneme and oh eac
syllable in multisyllabic words. There are occasilyngaps in the data, but all are accidental. &se no
consistent gaps which indicate potential phonolalgipatterns. The four level tones are not in
complementary distribution. The Mid-high tone ist @@ common as the other three tones, but there is
nothing in the data to suggest that it is somehowrenmentally derived. The discussion of the canto
tones below in 84.3 and the tonal sandhi of SogelteMazatec in Chapter 5 will confirm the importaund

a phonologically distinct Mid-high level toneme.

4.3 Tonal Contours

The phenomenon of concatenations of level tonesiragie syllables has been referred to by Pike
using the term, ‘tonal cluster.” This reflects thionological state of multiple tonemes combiningeon
single syllable in a similar manner as a consomdudter describes two or more consonants occurring
together in a syllable onset or rhyme. Snider ()98fers to the tonal phenomenon as a composit®eon
tone’®

The four level tones of Soyaltepec Mazatec coulghltine to form as many as six rising and six

falling contours. In fact, five rising contours acdexically (all except the rise from Low to Highas well

as three falling tones (Mid-high to Mig Mid-high to Low\ and Mid to Lowd). However, only two of the

contour tones, the rises from Mid to Mid-Higt) &nd Mid-High to High {) are common. The Mid-high to

Mid falling tone is exceedingly rare and will na mvestigated at this time.

In languages in which the contour tones are coegbad level tones which co-occur on a single
TBU, the contour tones tend to occur on the findllable of the word. This is the case with Soyadtep
Mazatec. Although contours can occur on any sydlabl a word, especially when they appear for

grammatical reasons, lexical contours in genemhawre common on the final syllable.

1% There has been speculation (c.f. Pizer abowe #) concerning the composition of the contour tomes i
Soyaltepec Mazatec and whether or not they shoelddmsidered to be unitary; however, while Pizer’'s
argument in favor of unitary tonal behavior is igtling, the facts uncovered by the fresh data do no
support this analysis.
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In the sections below, | document the contour sohdoriefly discuss their phonetic realization,
illustrate the phonological representation and gixemples of each which will demonstrate the distion

of each contour.

4.3.1 Mid-high to High Rising Tone Contour (1)

The Mid-High to High contour is relatively commoixamples are readily found on both
monosyllabic and multi-syllabic wordl.appears at the top of the speakers normal péolge, beginning
at the level of the Mid-high and rising dramatigalisually with no leveling off of the slope.
Phonologically, the Mid-high to High tonal contaesults from a Mid-high tonéH(l) and a High toneH
h) being expressed on the same syllable. As wese#lin Chapter 5, these contours tend to only appea
isolation. Because there are two identidaional melodies attached to the same tone beaniig TBU),
the OCP motivates the two to merge producing thesentations in (28b and c). Although the two
representations are phonologically distinct, thjdyidentical pronunciations and for the purposgthis
dissertaion will be considered equivalent. Redadit the TRN is a structural node and in itself dones
specify any feature value, it merely hosts therg@etion of the tonal feature plane with the taeajister
plane and tonal root node fissure or merger islyeasicomplished. The difference between the two is

theoretical and beyond the scope of this work. Phigess is demonstrated in (28).

(28) Phonological represesntation of tkelbow’

a. M; and H both associate to the same TBU

| h
H H

tku
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b. OCP Melody Merger c. OCP Melody Merger with

with two TRNs one TRN
I h I h

H H

tku tku

The examples of the Mid-high to High contour tamg¢29) and (30) are arranged according to ongst.ty
All of the onset types are not available in monladyit words so examples from multisyllabic worde ar
included as well. Because contour tones are uraillgmnore likely to occur on the final syllable afword,
the multisyllabic examples host the contour onrtfieal syllable. For clarity, the syllable withettone and
onset in question is underlined. In (29) examplpgear of the Mid-high to High contour with simple

onsets.

(29) Examples of M;-H contour tone with simple onsets

POA Manner Transcription Gloss
a. Labial glide khaiwel ‘grabs’
b. Coronal stop te ‘wide’
c. Coronal fricative fa1 ‘liquor’
d. Coronal affricate i ‘rain’
e. Coronal glide nduljal ‘jail
f. Coronal nasal thiuvmal ‘mucous’
g. Dorsal stop ka1 ‘purple
h. Glottal fricative hel ‘sin’
i. Glottal stop 281 ‘language’
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Examples of Mid-high to High toned words with cdeponsets are given in (30). The onsets are

again grouped according to the categories discuss&8.4.3. ‘Type’ of onset refers to the following

possibilities: S-stop/stop-stop, Contaifi§ [Contains i/ or Begins with /N/. Next, the ‘Sub-type’ of the

onset further divides Containg//and Containsh/ into categories based on whether or not the onset

contains an obstruent or a sonorant. Monosyllak&mples were not available for all of the categoiie
(30) so the syllable with the tone and onset iugois underlined for clarity.

(30) Mid-high to High toned syllables with complex orset

Type Sub-type Transcription Gloss
a. S-stop/stop-stop fka’ ‘pants’
b. S-stop/stop-stop (kg ‘unripe’
C. Contains?/ Obstruent 1281 ‘conjunctivitis’
d. contains ¥/ Obstruent tf?a’ ‘cargo’
€. Contains?/ Obstruent k2iu ‘cacao’
f. " Contains ¥ Sonorant 2nu ‘many’
g. Contains ¥ Sonorant fsuiwil 'sun’
h. containsi/ Obstruent fsaikhiil ‘he fears’
i. Containsli/ Obstruent thil ‘there are’
J- Contains/ Obstruent khi1 ‘far away’
K. Contains 1t/ Sonorant none
[. Begins with /N/ ngi ‘sad’
m Begins with /N/ niindeindzal  ‘abode’
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In (29) and (30) there are examples of all of thheed types in Soyaltepec Mazatec except /h/-sohoran
clusters which are not very common. There are elesngf both glottal fricatives and simple nasal& t
gap is accidental and not due to the nature o$éigenents or tones in question.

Examples of eight of the ten vowels can be found:

*[i]-(29d), (30g, 1)

« [i1-(30i,j)

e« [e]- (29, b, h)

*  [E] - (299), (30c)

* [a] - (29, 1), (30a, j, m)

*  [a]- (29¢)

* [o] - none

* [0] - none

* [u]-(30H)

* [u] - (30h)

There are no examples of either oral or ngsél]. These are two of the rarest vowels and it issfiods that

further research will reveal examples. There arether tones or contours which appear exclusivalyhe
[0], so any type of complementary distribution idikely. There are also examples of both oral aasah

diphthongs:

e [iu] - (30¢)

e [ua] - (29g)

. [iiE] - (30b)
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While there are some gaps in the data, they apjpehe arbitrary, resulting from the relative
rareness of certain phonemes and not from the ammpitary distribution of these tones. There are als
examples of various grammatical categories:

* Nouns - (29c, d, e, f, h), (30a, c, d, e, g, i, m)

* Verbs - (29a), (30h, i)

« Adjectives - (29b, g), (30b, I)

e Adverbs - (30j)

*  Quantifiers - (30f)
The examples in (29) and (30) demonstrate thatMid-high to High tone occurs on syllables in
Soyaltepec Mazatec regardless of the onset or mai@dad without regard for grammatical category. The
Mid-high to High contour tone may appear on thelfisyllable of a disyllabic word following any dfié
four tonemes (31a-d) as well as several other coriemes (31e-h).

(32) M-H on the final syllable of disyllabic words

Soyaltepec Mazatec Gloss Tonal Pattern
a. ndaTte ‘saliva’ HM,-H

b. fsui?wi’ ‘sun’ M, M;-H

c. walkha ‘crack’ M, M,-H

d. niJhma’ ‘bean’ LM-H

e. fshaypal ‘our hand’ M,-L M,-H
f. naitil ‘louse’ L-M, M,-H
g. nithpal ‘bedroll’ M,-M, M,-H
h. tfufi1 ‘skin’ M,-L M,-H

While the distribution of the Mid-high to High tomma the first syllable of disyllabic words is lessmmon,

it does occasionally occur (32).
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(32) M,-H on the first syllable of disyllabic words

Soyaltepec Mazatec Gloss Tonal Pattern
a.we'lhil ‘doesn’t know’ M,-H H

b. jeltfal “forty’ M,-H M,

c. ndilfuad ‘water’ M,-H M,-M,

There are no current examples in my data basesgflalbic words which begin with the Mid-high to Hig
rising tone and end with either a Mid or a Low tofikese types of words may be found in furtherasede
however, it is possible that they do not exist iseawhen such a structure exists in the underfonm
the sandhi which will be describé8.3 overrides the lexical tones so that the contlmnas never allowed
to surface. More research is needed to determmeeidson for the gap, perhaps investigating thestom
compound words would give further insights. There, dowever, a few examples of words in which the
first syllable is M-H and the second syllable is H (32a) or (82b), and where both syllables are rising,
the first hosting a Mid-high to High tone while thecond syllable hosts a Mid to Mid-high tone (32c)
There are also examples of the Mid-high to Higling contour on trisyllabic words. The Mid-
high to High contour can occur on the first (3%@¢ond (33b) or third syllable (33c). The syllainléocus
is underlined for clarity.

(33) M-H in trisyllabic words

Soyaltepec Mazatec Gloss Tonal Pattern
a. tuls?uinad ‘our bellybutton’ M,-H M, M,-M,
b. tulkulfshé ‘pineapple’ L M,-H M,-M,
¢. nilskiindil ‘children’ L M, M,-H

While the Mid-high to High contour can occur on alable of a trisyllabic word, there are no exdesp
of the Mid-high to High tone occurring before a Mid Low tone in trisyllabic words. There are alsm n

examples in which it occurs on every syllable ofi@ti-syllabic word.
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The Mid-high to High contour occurs on all syllaltypes of Soyaltepec Mazatec regardless of the
segmental characteristics or grammatical categbtiieomorphemes involved. It is possible that there
restriction about the placement of the Mid-highHigh contour before a Mid or Low tone in multisyia

words or that tone sandhi actively obliteratesatwetour in this environment.

4.3.2 Mid to Mid-high Rising Tone Contour (1)

The Mid to Mid-High tone contour is less commorarththe Mid-high to High rising tone
discussed ir§4.3.1, but still fairly common. Examples are repddund on all word types in Soyaltepec
Mazatec. Phonetically, the pitch begins at a Miegtlend rises with no leveling in the slope. Thdpint
of the rise is somewhat indeterminate in isolatiSBome speakers allow the rise to continue seemingly
unchecked, a phenomenon more common among femediens, while others allow only a slight risg.
Phonologically the Mid to Mid-High tonal contour@ags when a Mid tone_(h) and a Mid-High toneH I)
are linked to the same syllable. Similar to the Migh to High contour discussed above, this contour
occurs predominantly in isolation. Unlike the Midth to High contour, there are not identical tonal
melodies or registers attached to the same tondnbeanit (TBU), so no OCP motivated merger is

possible (or necessary). An example of the phoncdbgepresentation appears in (34).

(34) Phonological representation ofitruit or seed’

tu

Examples appear in (35) and (36) arranged accortingnset type. Examples of syllables with simple
onsets and a Mid to Mid-high contour tone appedB8). The place of articulation and manner aredot
There are several onset types that do not occum wibnosyllabic words, but they do occur with

multisyllabic words. When the multisyllabic examplare necessary, sometimes the contour occurseon th

10 This phenomena may account for the confusion isfttme contour with the Mid-high to High contour
as was reflected in the data from Pike (1956).
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first syllable (35a) and sometimes on the last (3jbFor clarity the syllable in focus is undeglth The
onset type refers to the syllable which contaimsNtd to Mid-High contour.

(35) Examples of the MM, contour tone4) with simple onset

POA Manner Transcription  Gloss
a. Labial glide welndud ‘they are going to stay’
b. Labial fricative ndifuad ‘water’
c. Labial fricative ndiulfued ‘opossum’
d. Coronal stop tu ‘fruit or seed’
e. Coronal fricative sai ‘moon’
f. Coronal affricate tsid ‘your’
g. Coronal glide jai ‘wood, tree’
h. Coronal nasal jai ‘we (inclusive)’
i. Dorsal stop ka1 ‘twenty’
j. Glottal fricative hi1 ‘eight’
k. Glottal fricative hod ‘six’
l. Glottal stop ?ai ‘heavy’
m Glottal stop 284 ‘bunch’

Examples of Mid to Mid-high words with complex @ts are given in (36). The onsets are again

grouped according to the categories discussed id4.33'Type’ of onset refers to the following

possibilities: S-stop/stop-stop, Contaifi§ [Contains i/ or Begins with /N/. Next, the ‘Sub-type’ of the

onset further divides Containg//and Containsh/ into categories based on whether or not the onset
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contains an obstruent or a sonorant. Monosyllaké&mples were not available for all of the categoire

(36) so the syllable with the tone and onset iu$ois underlined for clarity.

(36) Examples of M-M; contour tone with complex onsets
Type Sub-type Transcription Gloss
a. S-stop/stop-stop tkid ‘medicine’
b. S-stop/stop-stop weltkiid ‘respect’
. Contains 7/ Obstruent tf?a ‘ice’
. Contains ¥/ Obstruent kidts?01 ‘breaks’
. Contains ¥/ Sonorant to12wed ‘hates’
Contains it/ Obstruent tsha1 ‘bitter’
. Contains it/ Sonorant jattulhmat ‘amaranth plant’
h. Begins with /N/ ngut ‘one’

In (35) and (36) there are examples of words caintgiall of the major onset types co-occurring vtk
Mid to Mid-high tone. There are no gaps; howevegasionally multisyllabic words are necessary ol &

given onset type. Syllables with all ten vowels barfound:

« [i]- (356), (36a)

« [11-G3)

* [e] - (35a), (36¢)

*  [E]-(35m)

* [a]- (35e, g), (361)

* [a] - (35h, i), (36¢, g)
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*  [o]-(36d)

*  [08]-(35k)

* [u] - (35d), (36h)

+ [6]-(36b)

Examples of diphthongs also occur, but there arexamples of nasalized diphthongs:
e [ua] - (35b)

. [ue] - (35¢)

e [ai]-(35l)
It is interesting that there are no nasal diphtlspihgt this does not constitute a significant gamps@ering
the fact that diphthongs are comparatively rare aashlized diphthongs are rarer still. There arayma
examples of nasalized vowels, so, nasalizatiotsglfiis not contraindicated. More research wibpably
reveal examples of the Mid to Mid-high contour withsal diphthongs. The contour occurs without regar
to the segmental characteristics of the onset alens of the syllable in question. Various gramuoeti
categories are also found including:

« Nouns - (35b, c, d, e, g), (364, c, f, Q)

» Verbs - (35a), (36b, d, €)

* Quantifiers - (35i, j, k, m), (36h)

» Adjectives - (35I), (36f)

*  Pronouns - (35f, h)
The words that contain the Mid to Mid-high risirmpné occur in several different grammatical categgori
Even though the final syllable of a word is the trmmmmon place for a contour to occur, the Mid tm-M
high contour can also occur at different positigrithin a word. For instance, it can occur in diabic

words after any of the tonemes (37a-d) or the Mghtio High contour (37e).
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(37) M>-M; on the second syllable of disyllabic words

Soyaltepec Mazatec Gloss Tone Pattern
a.tuhmai ‘amaranth seed’ H MM,

b. weltkii ‘respect’ M, M,-M,

c. tfhaingid ‘plum’ M, M,-M,

d. ndilja1 ‘trail’ L M,-M,
e.jalifhi4 ‘women’ Mi-H M,-M;

While contours are more common on the final sydlathey do occasionally occur on the first
syllable of disyllabic words (38).

(38) M>-M; on first syllable of disyllabic words

Soyaltepec Mazatec Gloss Tone Pattern
a. tshuathil ‘doesn’t give’ M,-M, H

b. weindu ‘they are going to stay’ M,-M, M,

c. nithpal ‘bedroll’ M,-M, M,-H

The M-H occurs on the first syllable before a H (38a)Ma (38b) and a rising MH (38c).
Similar to the Mid-high to High contour, there ar@ examples of the Mid to Mid-high contour precedin
either Mid or Low tones. Again, this could be adigation of tone sandhi or it could just be an aloseof
data. This is an area for future resedré¢ihe Mid to Mid-high contour also occurs on trisydic words,
either on the first syllable (39a) or more commathky last (39b).

(39) M>-M; on trisyllabic words.

Soyaltepec Mazatec Gloss Tone Pattern
a.nguitheq{pad ‘all of us’ M,-M; M, M,-M,

11 perhaps a study which investigates the tones opeond words would give insight into the behavior
of contour tones occurring before,ldnd L tones within a word.
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b. nilsiljat ‘large covered basket’ L L M,-M,

There are no examples that have the Mid to Mid-lightour on the middle syllable of trisyllabic werd
The example in (39a) is the only example in whivd Mid to Mid-high contour occurs before a Mid tpne
it is possibly allowed because the final syllabozhosts a contour, or it could just be an exoeptihere
is not enough data to make predictions.

The Mid to Mid-high contour occurs on monosyllghdésyllabic and trisyllabic words, regardless
of the segmental characteristics. It does not spaécede a Mid or Low tone, but otherwise canun@n

the first or last syllable of a word.

433 Mid to High Rising Tone Contour (1)

The Mid to High rising tone contour is relativalgre. Examples are limited on all word types.
Phonetically, the rise begins at the midpoint ef $peaker’s pitch range and rises to the highest tf the
normal pitch range. Phonologically, the Mid to Higimal contour results from a Mid tonlelf) and a High
tone H h) being expressed on the same syllable. Unlikectimdours described above §4.3.1 and 4.3.2,
this contour tone is not limited to an isolated iemvment, the rising shape of the contour is méaneizh
even when in various contexts. It does, howevepesgnce an OCP register merger due to the fatt tha
two identical h registers are associated to the same TBU. Thegbbginal shape of the contour is

demonstrated in (40) with the OCP merger demorstray the alternative forms in (40b and c).

(40) Phonological representation of ridgood’

a. Preliminary Phonological Representation

h h
L H

nda
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b. OCP Register Merger c. OCP Register Merger

with two TRNs with one TRN
h h
L H L\I%I/
nda nda

The representation in (40b) includes two TRNs stamgnfrom the two separate tones which unite on this
TBU while the representation in (40c) includes oohe TRN. Recall that the melody and register festu
exist in separate planes, so there is linear argenetween the two tonal melodies represented nbut
ordering between the melody features and the mxgistture. Both representations are possibleHisr t
contour and each indicates the same phonetic esipres-or the purposes of this dissertation, thalybe
considered equivalent. While the two contours alyediscussed can be considered to have lexical
representations in which the tones are unlinketthéir underlying representations except when theguo
word medially, the High tone of this contour mubtays be linked in its underlying representatioheT
motivation for this linkage will be demonstrated 85.2.1 below. To summarize, in this contour even
though there are more tones than TBUs, both tolvesya associate to the specified syllable; the séco
tone never shifts to a following syllable as wohklexpected if the UAC were used to form its lirdagt

is possible that the Mid tone is associated bydA€ or that it is linked as a unit with the High.

Examples of the Mid to High rise appear in (410l 442) arranged according to onset type. The
example syllables that begin with a simple onsgteap in (41). The place of articulation and mararer
indicated. Multiple gaps reinforce the relativeitsaof this rising tone. All significant onset typeare
indicated even when they do not occur in orderamanstrate the gaps. Multisyllabic words are inetud
to fill the gaps where available. All the multisgiic words used have the contour on the final bigla

which is underlined for clarity. The onset typeighe syllable which contains the contour tone.
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(42) Examples of the MH contour tone4) with simple onsets

POA Manner Transcription  Gloss
a. Labial fricative tuiwal ‘short’
b. Coronal stop none
c. Coronal fricative ?aisul ‘tepid’
d. Coronal affricate none
e. Coronal glide none
f. Coronal nasal nii ‘year’
g. Coronal nasal tsuimi1 ‘sand’
h. Dorsal stop ki1 ‘he went’
i. Glottal fricative hat ‘there’
j.  Glottal stop none

Examples of Mid to High words with complex onsete given in (42). The onsets are again

grouped according to the categories discussed id4.33'Type’ of onset refers to the following

possibilities: S-stop/stop-stop, Contaifi§ [Contains i/ or Begins with /N/. Next, the ‘Sub-type’ of the

onset further divides Containg//and Containsh/ into categories based on whether or not the onset

contains an obstruent or a sonorant. Monosyllak&mples were not available for all of the categoiie
(42) so the syllable with the tone and onset iugois underlined for clarity.

(42) Examples of the MH contour with complex onsets

Type Sub-type Transcription Gloss
a. S-stop/stop-stop none
b. Contains?/ Obstruent tf?a’ ‘in-law’
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c. Contains?/ Sonorant nilpdi?pal ‘paca’

d. Containsi/ Obstruent the/ ‘bug bite’
e. Containsit/ Sonorant nguifhpa’ ‘grass’
f.  Begins with /N/ nda’ ‘good’

In (41) and (42) the absence of the Mid to Hightoanon @ronal stops (41b) and affricates (41d) as well

as glottal stops (41i) can be seen. The contosofisewhat more pervasive with complex onsets, lilut st
does not occur on syllables with an S-stop or stop-onset (42a). Coronal stops and affricatesgéotthl
stops are all found as parts of the complex onskish co-occur with the contour, e.g., (42b, d)eTh
contour occurs on syllables with onsets that anmisnt and voiced (41a, f, g) as well as thosedhanot
sonorant or voiced (41c, h, i).

Examples can be found of the contour occurrinty e&ven of the ten vowels:

* [1-(41h)
© [1]-(4lg)
© [e]-(42d)

e [€] - none

* [a] - (41a), (42b, d)

e [a] - (41i), (42c, ©)

* [o] - none

e [8] - none

© [u] - (4lc)

© [0]-(4le)
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There are no examples of the Mid to High contowuoigng with[€], [o] or [6]. The most common vowels

occurring with the Mid to High contour are [a] afag. There are no examples of diphthongs occurring wit

this contour.

Various grammatical categories are representdddimg:

Nouns - (41e, f, g), (42b, c, d, €)
Verbs - (41h)
Adjectives - (41a, c)

Adverbs - (41i)

Despite its relative rarity, there are exampleshef Mid to High contour occurring in disyllabic

words after all four tonemes (43).

(43)

My-H occurring on second syllable of disyllabic word

Soyaltepec Mazatec Gloss Tonal Pattern
a.tkuTna’ ‘our head’ H M,-H

b. tathal ‘hard’ M, M,-H

c. tsuimi1 ‘sand’ M, M,-H

d. falngal ‘river’ L M,-H

There are no examples of the Mid to High contowruogng on the first syllable of multi-syllabic was. It

does occasionally occur on the final syllable wyitabic words (44).

(44)

My-H on the final syllable of trisyllabic words

Soyaltepec Mazatec Gloss Tonal Pattern
a.nilpui?pal ‘paca’ L M, M,-H
b. s?ethnpai?pul ‘tighten’ M, M, M,-H

The Mid to High contour is not common and there mo examples in my database of it occurring

with all of the onset and vowel types; however, #iiisences do not fall into a regular pattern. Tlstm
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startling absence is the absence of the co-ocatgrevith simple coronal and glottal stops which are
otherwise very pervasive in the language§4r3.8 | provide a comparison of the contour tomesite out

any suspicion of complementary distribution.

434 Low to Mid Rising Tone Contour (4)

The Low to Mid rising contour is rare. The exangplavailable are extremely limited.
Phonetically, the rise begins at the lowest pitéhthee speaker's normal pitch range and rises to the
midpoint. Phonologically, the Low to Mid tonal cont results from a Low toné. () and a Mid [ h) tone
being expressed on the same syllable (45a). LikeMid to High tone discussed above, the Low to Mid
contour maintains its rising nature in various eowiments, never separating and spreading its time to
the following syllable. Because the second tonea@ated to this syllable fails to re-associatemiist be
pre-linked in the lexicon rather than being linkaxtording to the UAC. There is no data availabléhist
time to confirm whether or not the initial Low torgalso linked in the Underlying Representatiorif o
receives its association line at a later point.iAgahen both tones are linked, an OCP violatioouos, in
this case it is of the low tonal melody (45b, a)edo the fact that two identical melodies are eissed to
the same TBU. Tonal melody merger is motivated. fivee representations in (45b) and (45c) are equally

valid alternative representations.

(45) Phonological representation ofifanother’

a. Two tones associate to one TBU

I h

na
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b. OCP Melody Merger c. OCP Melody Merger

with two TRNs with one TRN
I h I h
@ L
na na

The difference between (45b) and (45c) is theaktiad beyond the scope of this work. The two teggs
exist in the same plane and are therefore lineadgred, meaning they must be articulated in sstmes
while the melody is in its own separate plane astdondered with respect to the registers.

Examples of the Low to Mid contour tone are listed46) and (47). The examples are arranged
according to onset type as has been demonstratezhét tonal category. Since only four unique typies
onsets co-occur with the contour, listing all oé thormally included categories highlights what does

occur.

(46) Examples of the L-Mrising contoumwith simple onsets

POA Manner Transcription Gloss
a Labial none
b Coronal stop to4 ‘money’
c. Coronal fricative none
d Coronal affricate none
e Coronal glide none
f. Coronal nasal na/ ‘mother’
g Coronal nasal ni/ndeindza’ ‘abode’
h Dorsal none
i. Glottal fricative hao/ ‘OK’
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There are no examples of simple labial (46a) osalof46h) onsets with a Low to Mid contour toneeTh

example in (47a) is the only example of the Lowvtidl rising tone that occurs with a complex onsdie T

remaining categories of complex onsets are includedmind the reader which possibilities are esiéd.

(47)

Examples of L-M rising contour with complex onsets

Type Sub-type

S-stop/stop-stop

Contains 7/ Obstruent
Contains ¥/ Sonorant
Contains i/ Obstruent
Contains i/ Sonorant
Begins with /N/

Transcription Gloss

tairilsko/ ‘wulture’

none

none

none

none

none

In (46) and (47) the complete absence of labiahfives and glides as well as coronal fricativéfsicates

and glides and dorsal and glottal stops is dematestr There are also almost no complex onsets,thaly

complex onset which ends in a dorsal stop is reptesl which is interesting since there were no Emp

dorsal onsets. Two simple nasals are includedaforreasons: first, they have different vowels amcbsd,

the majority of syllables that host this contouvdia nasal onset. There are examples of just fowels

and one diphthong:

[i] - (469)
[a] - (46f)
[o] - (472)
[0] - (46b)

[ao] - (46i)
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The two least common vowels ([o] and [0]) and the least common diphthong ([ao]) each ocoupavith this
rare contour. All of the words that contain the toom are nouns.

In multisyllabic words, the contour can occur eitton the first syllable of di— and trisyllabic
words (48a, b) or last syllable of trisyllabic wer@8c).

(48) L-M, on multisyllabic words

Soyaltepec Mazatec Gloss Tonal Pattern
a.naitil ‘louse’ L-M, M;-H

b. naifuihnuy ‘spike’ L-M, M; My-L
c. tairilsko/ ‘vulture’ My, H L-M,

While the contour is rare, several of the wordat tbontain it are common, such as ‘mother,’
‘money’ and ‘OK.’ It occurs with a limited set oheets and vowels (several of which are also rargy,
on nouns, and with a more limited syllable disttiba within words than most tones; however, it & m
complementary distribution with any other tone ontour, as will be seen §4.3.8 below. It seems likely

that it is an archaic form that was fossilized ert@in common morphemes.

4.3.5 Low to Mid-high Rising Tone Contour (4)

The final rising contour to be discussed, the LtmaMid-high contour, is also rare. Available
examples are limitedPhonetically, it begins at the low point of the speaker’s pitchgeaand rises above
the midpoint of that range. Phonologically, the LmaMid-high tonal contour results from a Low tahel)
and a Mid-high toneH |) being expressed on the same syllable. This cornsosimilar to the M-H and
M»-M; contours in that it usually only surfaces in isimla and tends to separate in context, giving exide
that its tones do not need to be linked in its ulyileg representation but can be linked using th&eCU
Because there are two identidategisters attached to the same tone bearing d8d)( the two are

motivated by the OCP to merge producing the reptaiens in (49b-c).
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(49) Phonological representation mfze/ ‘hominy’

a Two tones attached to one TBU

ndze
b. OCP Register Merger c. OCP Register Merger
with two TRNs with one TRN
I I
L H L\V
ndze ndze

The difference between (49b) and (49c) is a themadedistinction and beyond the scope of this paper
Either representation can be used to indicateeafmisn a Low tone to a Mid-high tone and therefgiedd
identical phonetic realizations. For the purpodethis dissertation, either representation is atadglp. The
tonal melodies are linearly ordered and therefoustrbe articulated in succession, but they arerddred
with respect to the register.

Examples appear in (50) arranged according totdype. All of the onsets that co-occur are
complex. There are no examples of simple labiaipral, dorsal or glottal onsets that occur with sy

to Mid-high contour; therefore, a completely blagkample set will not be inserted here. The standard

groupings for complex onsets appear in (50) incigdb-stop/stop-stop, Contain® {obstruent and

sonorant), Contains /h(obstruent and sonorant) and Begins with /N/. In multisyllabic words, thentour in

guestion occurs on the final syllable which is utided for clarity.
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(50) Examples of the L-Mrising contoumwith complex onsets

Type Sub-type Transcription Gloss
a. S-stop/stop-stop none
b. Contains/?/ Obstruent tf7ei ‘take!’
c. Containg'?/ Sonorant none
d. Contains /h/ Obstruent tfho/ ‘egq’
e. Contains /h/ Obstruent tfha ‘woman’
f.  Contains /h/ Sonorant none
g. Begins with /N/ na/nda/ ‘godmother’
h. Begins with /N/ tfulndu/ ‘worm’
i.  Begins with /N/ ndze/ ‘hominy’

Again, there are no simple onsets which co-occtin tie Low to Mid-high contour. Among the complex
onsets, there are none represented that end imaast consonant (50c, f). There are, however, both
voiced (509, h, i) and voiceless (50b, d, e) onsstsesented. Four of the six examples contairicafés
and all contain coronal segments (the most comrhomgmes).

Five of the ten vowels are represented along @it diphthong:

« [e]-(500)

+ [a] - (509)
+ [o] - (50d)
+ [u]-(50h)
« [d] - (50e)
. [ie] - (50b)
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Of the five simple vowels, one is nasal and theaieing four are oral. The high front vowel is only
present in the diphthong. Only two grammatical gati&s occur:

* Nouns - (50d, e, g, h, i)

* Verbs - (50b)
The Low to Mid-high contour only occurs on the tdisyllabic words already listed above (509, h) and
each time it is on the final syllable. In the fiestample (50g), the contour in question followsoavito Mid
rising contour and the second (50gq) it followsaeld_ow tone.

Similar to the Low to Mid rising contour, the Lote Mid-high contour is rare and occurs with
limited types of onsets which for the most partrdd overlap with each other. Most of the words that
appear with this contour are very common in Mazatgture, e.g. ‘woman,’” ‘hominy,” ‘egg.” Again, it
seems to be an archaic form that has become firatiese common words and not a contour which is in

complementary distribution with another contounésbe seen ir§4.3.8.

4.3.6 Mid-High to Low Falling Tone Contour ()

The Mid-high to Low falling contour tone is notramon on single syllable words; it is, however,
slightly more common on multisyllabic words. Ittlee usual tone used on borrowed words. Phonetjcally
the syllable sounds somewhat clipped and rapid eMesearch is needed to discover if the duraticthef
syllable which contains this type of tone is stat@ly shorter than it is with other tones. Théchibegins
at a Mid-high level and drops uniformly to a Lowde Occasionally the syllable surfaces with a leve
Mid-high tone. Phonologically, the Mid-high to Laanal contour results from a Mid-high tort¢ ) and a
Low tone ( I) being expressed on the same syllable (51a). Becthere are two identichtonal registers
attached to the same tone bearing unit, the tw@enproducing the representations in (51b-c). These
representations are alternative phonological waysepresent the same phonetic reality and are being

considered equivalent for the sake of this distierta
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(51) Phonological representation iV ‘fungus’

a. Two tones attached to one TBU

H L
thai
b. OCP Register Merger c. OCP Register Merger
with two TRNs with one TRN
I I
H L H
thai thai

Comparing (51) with (49) above, the representatamesexactly the same except for the linear ordeoin
the two tonal melodies.

Examples appear arranged according to onset tyg2) and (53). In (52), simple onsets are
listed with the point of articulation listed in tfiest column while manner is in the second. Thearity of
the examples occur in multisyllabic words. Theay# in focus is underlined for clarity.

(52) Examples of the ML falling contour with simple onsets

POA Manner Transcription Gloss
a. Labial fricative none
b. Coronal stop ffidtuy ‘cat’
c. Coronal stop yaitiuy ‘wooden beam’
d. Coronal fricative sty ‘song’
e. Coronal affricate & ‘trap’
f. Coronal lateral muilay ‘mule’
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g. Coronal flap ?malre\ ‘know’

h. Coronal nasal none

i. Dorsal stop tfatkiipa ‘our breast’
j. Glottal fricative ndzihiy ‘equals’

k. Glottal fricative Jiathoy ‘ear’

I.  Glottal stop none

Examples of Mid-high to Low toned words with coeplonsets are given in (53). The onsets are

again grouped according to the categories discuss&8.4.3. ‘Type’ of onset refers to the following

possibilities: S-stop/stop-stop, Contaifi§ [Contains i/ or Begins with /N/. Next, the ‘Sub-type’ of the

onset further divides Containg//and Containsh/ into categories based on whether or not the onset

contains an obstruent or a sonorant. Monosyllak&mples were not available for all of the categoiie
(53) so the syllable with the tone and onset, afitag final syllable in this case, is underlineddiarity.

(53) Examples of Mid-high to Low contour with complexsats

Type Sub-type Transcription Gloss
a. S-stop/stop-stop JkieV ‘frog’
b. S-stop/stop-stop tsifskaay ‘pulverizes’
c. Contains?/ Obstruent  tsutk?ay ‘crab’
d. Contains?/ Sonorant  jaf?wa\ ‘wooden meat hook’
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h. Begins with /N/ fifnduy ‘rots’

i. Begins with /N/ nainguiV ‘land’
j. Begins with /N/ teindzuy ‘goat’

There are no examples of the Mid-High to Low falling contour occurring witlhbials (52a), glottal stops
(521) or simple nasals (52h), there are, howevesyrgles of each of these consonantal types as membe

of complex onsets (e.g., (53d, c, g) respectively).

Examples of eight out of the ten vowels are aiidta

«  [i] - (52i)

«  [il-(52))

*  [e]-(52g), (53D)

*  [E]-(52e)

* [a] - (526), (53d, g)
«  [4] - none

«  [o] - none

* [6]-(52k)

*  [u]-(52b), (53h, j)
. [d] - (52d), (53v)

Only the [o], a rare vowehnd the [4] fail to co-occur. There are also five diphthontisee oral and two

nasal:

o [ie] - (53a)

e [iu] - (52¢)

217



e [ui] - (53i)

+  [a1] - (53e)

e [@] - (53b)

There are also examples of various grammatical categories including:

¢ Nouns - (52b, ¢, d, ¢, f, i, k), (53a, ¢, d, ¢, £, i, j)

e Verbs - (52g, j) (53b, h)

e Adverbs - (53g)

While the Mid-high to Low falling contour is founaccasionally on monosyllabic words (54a), it mostly
occurs on the final syllable of disyllabic word1£§. There is one example of a disyllabic word wh
fall on the first syllable (54c). It also occurs tre final syllable of trisyllabic words (54d). Thimal
position that occasionally surfaces with the fgltontour is the penultimate syllable when it ciosts a
morpheme boundary (54e€). The syllable in focusideulined.

(54)  Word placement of ML falling contour

Position Soyaltepec Mazatec Gloss Tone pattern

a. monec TkieV ‘frog’ M,-L

b. final o ?malre\ ‘know’ HM,-L

c. 1o tfhavwal ‘grasshopper’ M,-L L

d. final o khua Ikidfi\ ‘law’ LM, M,-L

e. penalt. o wilsiithé\?al ‘I get up’ M, M, M,-L L

The Mid-high to Low falling contour is not pervasj but it co-occurs with most of the onset
types as well as the vowels and various grammatat@igories. Within the word it is mostly limitedl the

stem final position (54a, b, d, e).
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437 Mid to Low Falling Tone Contour (Y)

The final falling contour to be discussed is th# from Mid to Low. This is not a very common
contour tone. It occurs slightly more frequently owultisyllabic words than on monosyllabic ones.
Phonetically, the contour begins at the middle kd speaker’s pitch range and falls to Low without
leveling out. Phonologically, the Mid to Low tonabntour results from a Mid toné& f) and Low tonel(

[) being expressed on the same syllable (55). Bectheye are identical tonal melodies attached ¢o th

same TBU, OCP merger occurs (55b, c).

(55) Phonological representation of khdelicate’

a. Two tones attched to one TBU

h I
L L
kha
b. OCP Melody Merger c. OCP Melody Merger
with two TRNs with one TRN
h I h I
L L
kha kha

The two representations in (55b-c) are alternatenplogical representations, equally valid for th&esof
this dissertation and producing phonetically indigtiishable contours.

Examples of the M-L falling contour arranged aciog to onset type occur in (56) and (57). The
examples of syllables which occur with simple ossate listed in (56) with their place and manner of
articulation indicated. Because multisyllabic womisre necessary to find examples of certain one¢s,

syllable in focus is underlined.
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(56)

Examples of M-L falling contour with simple onsets

POA Manner Transcription Gloss
Labial fricative judfid “cloud’
Coronal stop tay ‘unripe’
Coronal fricative ffaiseid ‘you are looking’
Coronal affricate tufm ‘skin’
Coronal flap wededred ‘hit with fist’
Coronal nasal tfi4niy ‘you eat’
Dorsal stop ndaitfatka ‘sea’
Glottal fricative hiy ‘we (excl.)
Glottal fricative tsutd Jho ‘play with’

j- Glottal stop none

Examples of syllables with complex onsets appeai5if), arranged according to onset type which are
categorized according to the divisions establisire@3.4.3 and include: S-stop/stop-stop, Contais /
(obstruents and sonorant), Contains /h/ (obstraesonorant) and Begins with /N/. When multisyitab

words were necessary the contour sometimes occurthe first syllable and sometimes on the final

syllable. The syllable in focus is underlined feariy.

(57) Examples of Mid to Low contour with complex onsets
Type Sub-type Transcription Gloss
a. S-stop/stop-stop none
b. Contains?/ Obstruent none
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c. Contains?/ Sonorant nif?wail ‘you bending’

d. Contains?/ Sonorant nui?jel ‘you hear’
e. Contains /h/ Obstruent  khal ‘delicate’
f. Contains /h/ Obstruent  kho ‘with’

g. Contains /h/ Obstruent  kh&\?al ‘| eat’

h. Contains /h/ Obstruent  thia\walndel  ‘sandals’
i. Contains /h/ Obstruent  thiuima’l ‘mucous’
j-  Contains /h/ Sonorant none

k. Begins with /N/ nd3zi ‘wet’

In (56) there are examples of the Mid to Low fadlitone co-occurring with all major simple onsetdsp

except glottal stops. The contour occurs on allthrge of the complex onsets: i.e., except S-stop/stop,

Obstruent-{/ and /h/-sonorants.

There are examples of nine of the ten vowels:

o [i] - (56a, ), (57K)
* [i] - (56h)

*  [e]- (56e), (57d)

« [E]-(57g)

*  [a] - (56b), (57¢)

*  [4] - none

*  [o]-(57h)

* [6] - (561)
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*  [u] - (56d)

. [ - (56g)
The Mid to Low falling contour occurs on syllablesich contain all of the simple vowels except {lag
There are also examples of various oral diphthdmgading:

e [iu] - (57i)

e [ia] - (57h)

o [ei] - (56¢)

e [ai] - (57¢)

There are no examples of nasal diphthongs; howéisrjs not a significant gap considering the treéa
rarity of each.
There are examples of various grammatical categanicluding:
 Nouns - (564, d, g), (57h, i)
e Pronouns - (56h)
 Verbs - (56c, ¢, f, i), (57c, d, g)
» Adjectives - (56b), (57e, k)
» Connective particles - (57f)
The word position of the Mid to Low falling tons &lso variable. It occurs on monosyllabic
morphemes (58a), on the first (58b) or last (58dlable of disyllabic words and on any syllable af
trisyllabic word (58d, e, f). The syllable with tkentour in focus is underlined for clarity.

(58)  Word placement of ML contour

Position Transcription  Gloss Tone pattern
a. monec tay ‘unripe’ M,-L
b. "o tlufi1 ‘skin’ M,-L M,-H

222



c. final o nguilred ‘day after tomorrow’ H M,-L

d. first o tivkh&djeid ‘lend!” M,-L M, M,
e. penalt. o chaisgil-hil “YOU'"? are looking’ M, M,-L L
f. final o luimeitay ‘bottle’ M, M, M,-L

The Mid to Low falling tone is not limited to a spfic position in a word. It is not very common htit
does occur across a wide range of onset and vgpestand grammatical categories. There are nordurre
examples on syllables in which glottal stops amedally adjacent to the nucleus. There are, however,
examples with both coronal (56b) and dorsal stépgX which eliminates the suspicion that the fafiuits

from the effects of a sonorant onset. More reseiarokeded on this contour toH&.

4.3.8 Summary of Contour Tones

Soyaltepec Mazatec has been shown to make useveh ©f the twelve possible contour tones
that emerge from the concatenation of four leveefy and since there is still ongoing research iy
grammatical tones and sandhi in verb phrasesyirg possible that more contours will emerge; haeve
the above examples include all of the common (amdesrare) tones and contours that occur on lexical
items. The seven tonal contours discussed abolwsdmdive rising tones (MH, My-H, M»-M,, L-M, and
L-M,) and two falling tones (ML and M-L). The unattested contours include the rise ftaw to High
(L-H) as well as the three falls that start on High (k-M-M, and H-L). Contours spanning the entire
pitch range (Low to High or High to Low) are avaitfé® Rising contours are more common lexically than
falling contours, a characteristic that is unustrass-linguistically. It may be hypothesized thallifig

contours play a more significant role in anothert p&f the phonology such as relating grammatical

“2The YOU is being emphasized in this form through addition of the —hi.

3 The contour tends to separate when preceding atboed syllable leaving a level Mid on the sponsor
syllable which makes the contour more difficultrezognize since it essentially disappears in onghef
primary contexts | used for comparisons.

14 The absence of contours spanning the entire pioge could also be attributed to a phonetic effect
which causes the H-L to be expressed a4 Mnd the L-H as L-M This possibility will not be pursued at
this time — the H-L contour does occasionally ocasira result of sandhi, so is not completely exdud
phonetically.
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information rather than lexical information. Chapte will give some examples which support this
possibility.

For each of the contour tones, the co-occurrenite the different onsets used in Soyaltepec
Mazatec was examined. The majority of the contmasur over most of the onsets with only accidental
gaps; however, two of the contours, the L-&hd the L-M have a more limited distribution. It remains to
be proven that they are not in complementary distion either with each other or any other toneshl@
4-3 summarizes the distribution of the contour towéh the different onset types that occur. THéedkint
contours are listed across the rows and the patemtisets are listed down the columns. If an exampl

exists, a 'Y’ is placed in the appropriate boxydt, a ‘—' shows that no examples are availabtéiattime.
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Table 4-3 Distribution of Contour Tones with OnsetType

Contour Tone
.?;;:t Manner
Mi-H Mx>-M; | My-H | L-M, | L-M; | ML M,-L

D | Labial . v v . . . Y
2) stop Y Y - Y - Y Y
3) fricative Y Y Y - - Y Y
4) affricate Y Y - - - Y Y
) Coronal )

glide Y Y - - - - -
6) lateral - - - - - Y -
7 flap - - - - - Y Y
8) nasal Y Y Y Y - - Y
9) Dorsal stop Y Y Y - - Y Y
10) fricative Y Y Y Y - Y Y
11) Glottal <op y y _ _ _ _ _

Complex

12) S-stop/Stop-Stop Y Y - Y - Y -
13) Obstruent 4/ Y Y Y - Y Y -
14) [?/-Sonorant Y Y - - - Y Y
15) Obstruent -/h/ Y Y Y - Y Y Y
16) /h/-Sonorant Y Y Y - - Y -
17) | Begins with N/ v Y Y : y | v Y

Through examining Table 4-3, it is evident thatréhare only two contour tones with limited disttiloun
among onset types. The L,Mnly occurs with four types of onsets and the Lavly with three; and the
two sets of onsets do not overlap at all. It appethiat these two Low rising tones could be in

complementary distribution; however, the group® imthich they fall are not easily defined. LyMnly
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appears with complex onsets, but one (Begins Wthié voiced and more sonorant and the other txgo a

not sonorant (Obstrueri4/ and Obstruent-/h/). The L-M, also appears with one complex obstruent onset

and its simple onset co-occurrence includes thalnaiich is sonorant. It is true that the L-i4 more
likely to occur with a glottal element, but the LyMan occur with the glottal fricative. It is noear what
could motivate or condition a tonal difference bedw the two sets of onsets which occur with these t
contour tones. The fact remains that the two arergnthe rarest lexical tonal distinctions and thepalrity
in their distribution is most likely due to thisrityg and not phonologically motivated based onttlogisets.

An examination of the vowel and diphthong disttibo yields little evidence of complementary
distribution. Table 4-4 summarizes the distributidrihe contour tones with the different nucleysety that
occur. The different contours are listed acrosgdmes and the potential nuclei are listed downdblemns.

If an example exists, a ‘Y’ is placed in the appiate box, if not, a ‘=" shows that no examples are

available at this time.
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Table 4-4 Distribution of contour tones with syllalte nucleus

Contour Tone
Nuclews v i | MaMy | MaH | LMy | LMy | ML | MaiL
a. [i] Y Y Y Y - Y Y
b. [] Y Y Y - - Y Y
c. [e] Y Y Y - Y Y Y
d. €] Y Y - - - Y Y
e. [a] Y Y Y Y Y Y Y
f. 4] Y Y Y - - Y -
0. [0] - Y - Y Y - Y
h. [6] - Y - Y - Y Y
i [u] Y Y Y - Y Y Y
j [i] Y Y Y - Y Y Y
K. [iu] Y - - - - Y Y
l. [ig] - - - - Y Y -
m. [ia] - - - - - - Y
n. [ei] - - - - - - Y
0. [ai] - Y - - - - Y
p. [a1] - - - - - Y -
g. [ao] - - - Y - - -
r. [ui] - - - - - Y -
S. [ue] - Y - - - - -
t. i8] Y - - - - - -
u. [ua] - Y - - - - -
V. [dia] Y - - - - Y -

Unlike the distribution of the onsets with the aomnt tones, examining the nuclei reveals there are n
contour tones in complementary distribution basedeus type. There is overlap between the nuclsi se
which occur with each of the uncommon contoursuesation: L-M and L-M, both with each other and
the other contours. Each of these contours contagts vowels and low vowels as well as front andkba
vowels. It is not possible to formulate an envir@mhwhich would predicate one or the other contour

based on nucleus type.
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There is not enough evidence from the syllabledgnsental characteristics to predict the
occurrence of any of the tonal contours. Tablecbifipares the grammatical categories. The conto@sto
are listed across the rows and the categories dogvoolumns.

Table 4-5 Distribution of Contour Tones over Grammadical Categories

Gram. Contour Tone

Category M;-H My-M My-H L-M, L-M, M;,-L M-L
a.| Noun Y Y Y Y Y Y Y
b. | Pronoun i v ) i i i v
c. | Verb v Y v i v v v
d. | Adjective v Y v i i i v
e. | Adverb v i v i i v )
f. | Quantifier v Y i i i i i
g. | Connective i i i i i i v

Particle

All of the contour tones occur on nouns and mostupavith verbs. There is no one-to-one relationship
between any grammatical category and any tonagjoage In other words, the tone on a word or sykabl
cannot be determined from the grammatical categooy,can the grammatical category be determined
from the tone. The only contour which only occuiithvone grammatical category is the L;Mind since
this is a rare contour, it is not surprising ththtoé its members to date fall into the grammaticategory
(nouns) which contains the most examples in my dase.

The final area addressed above is the positiohimvthe word that the contour appears. Table 4-6
summarizes the findings. The contour tones aredistcross the top row and the word type/position is

listed down the fist column.
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Table 4-6 Distribution of Contour tones within words

Contour Tone

Word type/position
Mi-H | Mp-My | My-H | L-M, | L-M; | My-L | Mo-L
a. | monosyllabic Y Y Y Y Y Y Y
b. | disyllabic/ first o Y Y - Y - Y Y
C. | disyllabic/ final o Y Y Y - Y Y Y
d. | trisyllabic/ first o Y Y - Y - - Y
€. | trisyllabic/ second o Y - - - - Y Y
f. | trisyllabic/ final o Y Y Y Y - Y Y

All of the contour tones appear on monosyllabic dgoand most appear on the final syllable of multi-
syllabic words. The least common position for atoantone is the middle syllable of a trisyllabiond.
While the contours can occur at various positioiithiw a word, it is good to remember that the most
common place for them to occur is on the finaladylk of a word. Also, that the least common placeaf
contour to occur is the middle of a word reinforties idea that concatenations of tones tend toraacu
word edges because they are often the result dbsiseof a syllable.

Seven contour tones occur lexically in Soyaltellezatec. These contours are not dependent on
the segmental characteristics of the syllables bitlwthey appear or on grammatical categories adwo

position. They each play an important role in thmantic interpretation of Soyaltepec Mazatec.

4.4  Summary

In the above sections, four tonemes were demdeadtreach can appear singly on a syllable. They
also can form combinations of two tones on a sirsgléable to form seven contour tones. Minimal and
near minimal sets were given in Table 4-1 to shomtrasts between the eleven different tonal exprass
that can appear on single syllables in Soyaltepazdtéc. Unfortunately, there is no one minimakgdth
demonstrates all of the contrasts. There are, hemvesnough minimal contrasts to demonstrate the
existence of the four level tones as well as themseontour tones listed. In two of the contouremii.e.,

M,-H and L-M,), at least some of the tonal features must bdipkee in each instantiation of the contour,
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regardless of its placement in a word. Otherwigeept in the case where contours surface wordniatisy,
most, but not all, tonal linkages can be assumebletanade according to the UAC. When a contour
surfaces word internally, the tonemes of the cantoust be pre-linked, otherwise the ‘extra’ tonewdo
shift to the right edge of the word, forming a aantonly when necessary. The distribution of thetoar
tones was examined in relation to onset type, msclgrammatical category and word placement and no
complementary distribution was found. Each of thees contour tones examined is lexically specified,

none are allophonic.
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CHAPTER 5

TONAL PROCESSES

5.1 Overview

In Chapter 4, the tonemes and lexical contoursSayaltepec Mazatec were introduced with
underlying structures as they occur in isolatiome the morphemes of Soyaltepec are placed intousar
contexts, the surface tones that result are ofiféerent than the lexical tones. The explanationdome of
these differences is the focus of this chapter.

In this chapter, | demonstrate that Soyaltepec d#az behaves in a manner consistent with
traditional Autosegmental phonology. The highlighterocesses demonstrate autosegmental behavior as
applied to a language with four levels of tone.ohder to specify four distinct levels of tone, tRET
geometry employed by Snider 1999 is adopted. Orleesirguments in support of this apparatus in g¢ne
is that it allows the representation of downstepragitionally seen in African languages in a marthat
both explains the phonological process and prediesphonetic expression of the effected TBU. The
behavior of the low register feature which accodatshis downstepping in African languages is &y
active in Soyaltepec Mazatec. The richness of gmngetry employed allows more complex behavior than
a flat geometry would as was discussed in 81.53p2cifically, because each tone is representeu avit
tier for the tonal melody and a tier for tonal stgi, we expect to find instances in which theses thehave
independently. | demonstrate that at times theetdinal root has an effect on a neighboring sidlathile
other times only the tonal register has an effeshow how the Obligatory Contour Principle (OCB) i
upheld at the word level in Soyaltepec Mazatecadidition, | show that the phonological domain in
Soyaltepec Mazatec encompasses lexical items tin affixes as well as closely associated words. F
example, a noun and its modifiers work togethes ponological unit and tonal features can spreanksa

the word boundaries to the end of the domain. Sproeesses in Soyaltepec Mazatec seem to uphold the
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UAC while others do not. In the applicable tonabqesses discussed below, | indicate agreementowith
violation of the UAC when appropriate.

In 85.2 | give examples of the tonal behavior a@y8tepec Mazatec focusing on five tonal
behaviors highlighted by Yip 2002 which she claiimst any phonological model must be able to explain
demonstrate how these behaviors are elucidated asitosegmental phonology and RTT. In §5.3 contour
tones which tonally influence a following syllaldee explored in more depth. Finally, in §5.4, | suanize
the arguments given. Throughout the chapter it béitome evident that the representational convestio
adopted here allow an analysis of the tone in Segat Mazatec consistent with the principles of

autosegmental phonology.

5.2 Soyaltepec Mazatec in Autosegmental Phonology

In this section, specific examples of the tonalahéor of Soyaltepec Mazatec are shown and the
advantages of employing an autosegmental approsioly Register Tier Theory (RTT) (per Snider 1999)
is demonstrated. In Yip’'s 2002 worRpne, she identifies five specific behaviors of toneiathany
phonological model must address: mobility, st&hilone-to-many, many-to-one and toneless segmimts.
Chapter 1, these phenomena were discussed in gutestal phonology in general. In the sections that
follow, these behaviors, as found in Soyaltepec &z, are demonstrated with the exception of tesele
segments. It is possible that further research neieal clear examples of toneless segments whigh a
absent in my research to date. There are some éxanvpich suggest the possibility of toneless sedme
which are filled via a default tone; however, myagtigation has not revealed any morphemes that
consistently behave in this manner. Nor have anyphemes been found that behave as if they are
completely unassigned for tone and therefore rectieir tone via phonetic interpolation. In my @
to date, a morpheme which appears to acquirents $olely from its environment or through a defaulé
from one speaker always has an acceptable varigichwdisplays a clearly specified tone from a dtfet
speaker. This is an area for future research andimaécate an area in which there is some langusife
occurring. Instead of addressing toneless segmtnganirror image of the idea, morphemes which occu

as a tone with no segmental specifications, o@altmorphemes, is addressed.
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5.2.1  Mobility

Mobility is defined by Yip (2002:65) as tonal mawent away from its point of origin. Yip goes
on to say that autosegmental phonology charactenmbility “as a change in association” (2002:74a0
feature. This behavior is demonstrated in Soyattdfezatec through an examination of tonal cluséers
they appear in context. In chapter 4, five risiogtour tones were demonstrated to appear in isolatie.,
M-H, M,-M1, My-H, L-M;and L-M,. Three of these rising contours;4#, M»-M; and L-M,, appear to
split when placed in context. These will be addzdss further depth i§5.3. Below, | give an example of
how each of these clusters demonstrates tonal ityobil

The original host TBU surfaces with a level tongiigalent to the first tone of the contour while
the second tone of the contour shifts its assaciat the following syllable. The diagram in (1feo6 a
mechanism for this ‘contour simplification’ usinget Mid-high to High contour as an example. (laysho
the data that needs to be explained. (1b) demadastea underlying representation for each morphéate
assumes all tones are unlinked in the lexicon amdexjuently linked by the UAC, i.e., in a one t@on
fashion from right to left until all tones are apsed. In isolation, the first morpheme surfaceaitrising
contour while the second as a disyllabic low-tometd. When the two morphemes are placed into the
context of adjacency within the same phonologicahdin, a noun phrase, the tones link to the aVailab
TBUs as expected based on the UAQ1c). The newly formed linkages are representeddaghed
association lines. The High tone which is lexicalponsored as part of the first morpheme surfanab®
second morpheme.

(1) Tonal Mobility of the H from M-H

a. Data to be explained

fkal + sulsel] — fkal sulsel

‘pants’ ‘green’  ‘green pants’

15 Notice that these words must form a phonologicél o allow the UAC to apply across the morpheme
boundaries. This application of the UAC is slightlypanded from its traditional lexical application.
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b. Underlying Representations

aa /

Suse

c. Surface linkages in context

74

fka su se

In the underlying representation of these two mems there are a total of three tones and a tbthtee
TBUs. The tones are able to distribute themselveslg with one tone linked to each syllable ane\el
tone is articulated on each syllable. The first ph@me has one TBU and two tones in its underlying
representation (1b). In isolation the two tonesoeisge to the only available TBU producing a rising
contour;"*® however, as was demonstrated in (1c), the twost@me not tied to their lexical sponsor as a
unit but can surface separately as two level tmmeseparate syllables. Each syllable, and therefaoh
TBU of the utterance, is associated with one TRN @&ach is expressed with a level tone. This
redistribution of tone from its lexical sponsor dmwatrates the mobility of the High tone which is
sponsored by the initial morpheme, but surfacethersecond.

This same mobility is seen in the Mid to Mid-hitghnal cluster which was introduced in §4.3.2.
For the sake of comparison, a disyllabic low-tomextd is used for the target of the new associafidre
process (2) is identical except that different waee lexically sponsored by the first morpheme.ewh

placed in context (2c) the same one-to-one assoeiaiccurs (demonstrated by the dashed association

11 Refer to §4.3.1 to see how the Mid-high to Hightoarr associates in isolation.
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lines); however, in this case when the ks to the following TBU, two low registers beaue linked to
the same morpheme and OCP merger is motivated (2d).

(2) Tonal mobility of the M from My-M;

a. Data to be explained

ngui + naltful — ngui natiful

)

‘one’ ‘squash’  ‘one squash’

b. Underlying Representations

] [y

natfu

c. Surface linkages in context

1.4

ngu na tfu

d. OCP motivatetiregister merger

/1y

ngu na ffu

When the word with the MM, contour is placed in context (2c), the preferentially links to the

TBU to the right, leaving its sponsor syllable wahevel M tone. If the specified OCP merger did not
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occur in (2c¢), the final syllable would be articdield at an even lower pitch than the L specifiecesponse
to a second oveltregister.

The final cluster that was introduced in Chaptevhich participates in this type of mobility is the
Low to Mid-high (84.3.4). Again, two tones are spored by a monosyllabic morpheme (3b) and the tones
associate in a one-to-one, left-to-right mannemnsgrthe phonological domain (3c). Once again, the
linkages place twb-registers into adjacency on the same morphem@&t motivated merger occurs.

3) Tonal mobility of the M from L-M,

a. Data to be explained

nd3zed + sulsel — nd3el sulsel

‘hominy’  ‘green’  ‘green hominy’

b. Underlying Representations

/Y %

ndze suse

c. Surface linkages in context

474

nd3ze su se

d. OCP motivatetiregister merger

nd3e  su se
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The only difference in the tones between (2) and i¢3that the first tone is a Low. The process
demonstrated above in (1) — (3) shows the tonadtieh of monosyllabic morphemes which sponsor two
tones but have only one TBU. In isolation, thesephemes surface with contour tones;-M M,-M; and
L-M; respectively. When the morpheme which has morestéiman TBUs is placed into a context in which
there is an extra TBU, as is the case when a dlsigliword is articulated with both syllables at #zne
pitch and therefore has two TBUs but only one tdhe, extra tone from the first morpheme is able to
associate to the extra TBU of the second morphemdeath three morphemes surface with level toness Th
redistribution of tones is not limited to the emviment of a tonal cluster preceding a disyllabigvitoned
word; the environment was kept constant for denmatigeé purposes. The resolution of the conflictst th
arise when these morphemes are placed into vacaniexts is addressed in 85.3.

While the M-H, M»-M; and L-M, contours of Soyaltepec Mazatec demonstrate towdiility,
there are two rising contours that behave diffédye@ionsider the data in (4). The utterance in @egins
with a morpheme which sponsors a Low tone folloviegda Mid tone. When placed into the identical
environment that was demonstrated above, preceditigyllabic low-toned word, nothing happens. There
is no redistribution of tones. Similarly, (4b) demstrates a Mid to High contour which maintains its

contour in the same environment.

4) Cluster tones that do not demonstrate tonal mghbilit
Isolation forms Surface Forms Expected Forms
a.nal + sulsel — nadsulsel *nal suisel
‘mother’ ‘green’ ‘green mother’
b.nda’ + naltful — nda naltful *ndat naltful
‘good’ ‘squash’ ‘good squash’

If all tones were underlyingly unlinked in the lean, we would expect these cluster tones to behaweas
demonstrated in (1) — (3) above. However, thesstets always surface as contour tones and therefore
must have a different underlying representatiomthi@e other contour tones which demonstrate tonal
mobility. Hypothesizing that these two contours tedm at least one tone that is linked in the undegl

representation rectifies this problem (5).

237



(5) Underlying Representation for clusters with onadaty linked tone

a. L-M, b. M,-H
na/ ‘mother’ nda’ ‘good’
| h h h
/1 7V
na nda

Using the underlying representation from (5), wilee UAC applies, the left most tone sponsored ey th
morpheme will attach to the morpheme which sponsioeven though it already contains a tone, thus
creating the contour tone. This will motivate OCErger of thed_.-melody feature in (5a) and theregister
feature of (5b). Alternatively, both tones couldlbeically linked as in (6) which shows the formswhich

the merger has already occurféd.

(6) Underlying Representation for clusters with twoidaly linked tones
a. L-M, b. M-H
na/ ‘mother’ ndal ‘good’
I h h
L L H
na nda

The structures in (6) show two TRNs multiply linkeml the TBU, recall that a structure with one TBU
which has multiply linked registers in (6a) or nipll linked tonal melodies in (6b) is equally valihere
is no data at this point which clearly indicatesetiter one or two tones are lexically linked in thes
clusters. It is a matter for future research. Ossoeiation line between the right most tone andrB¥ is

enough to block the mobility as can be seen in\ifen the UAC applies in (7b), a contour is forneed

7 The two contours which never split and re-asseaiady in fact be unitary contours (the-M having a
rise in tonal melody on the high register and th 4 having a change in tonal register while maintajrén
Low melody), which would argue for the represewotativith one TBU. The remaining three contours may
be seen as composite contours, necessitating thepkcification of each associated tone and tloeeef
more easily disassociated than the unitary contours
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the first morpheme. The tone which was linked i timderlying representation is not changed by th€ U
which only applies to unassociated tones.

@) Tonal immobility of the H from M-H

a. Data to be explained

ndal + naltful = nda/ nalfful
‘good’  ‘squash’  ‘good squash’

b. Underlying Representations

v] [

natfu

c. Surface linkages in context

h h I
Wy
nda natfu

d. OCP motivateli-register merger

h |
wj %
nda

natfu

No tonal mobility occurs in (7), both morphemesface with only their own lexically specified tondshe

reason for the difference in behavior between thdous contour tones originates in their lexically
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designated structure, i.e., whether or not tonesspecifically linked in the underlying represeiatat and
not just in the fact that they are contour tones.

The processes described above demonstrate bo#th meobility which is a characteristic of
African tone systems and the greater affinity ofmeotones to specific TBUs which is more similar to
Asian tone systems. The tonal behavior was denatestrusing RTT structures; however, no specific
advantages to using these structures emerged. Twtality could just as easily be demonstrated auith
the expanded geometry of RTT. The only distinctibat occurres using the RTT geometry is that OCP
motivated merger is demonstrated on the tonal nydiedin (6a) and on the tonal register tier id),23d),

(6b) and (7d).

5.2.2 Stability

Yip (2002: 65) defines stability as the survivhbaone after the loss of the original host segmen
Arguments for stability are either diachronic onslgronic. For the purposes of this study | addeess
example of synchronic stability, the case of thaidutive morpheme?/f77‘small.’

When the morpheme in question is said in isolatibis a two syllable word which begins with a

low-toned syllable followed by a syllable with addhigh to High rising contour. The most common @&sag

of the morpheme; however, is as a suffix to thematich it describes. In this case, it consista aingle
syllable with segments and tone equivalent to #e®sd syllable of the stand alone morphemy@with a
Mid-high to High rising tone. The first syllable tife morpheme is subject to elisibfiHowever, when the

morpheme is affixed as in (8), a Low tone is adatethe final syllable of the stem of the noun (8this

demonstrates that even though the segments ofrsihayllable have been deleted, the tone rem#ing)

the stages of the derivation a##i7 ‘small boy’ are explained beginning in (8a) withetinderlying

representation of the individual morphemes, a neith a level Mid tone and the disyllabic diminutiire

question. This is followed by the elision requifed suffix formation in (8b). The Low tone whichmains

18 A counter argument could be made in favor of theeition of an epenthetic syllable necessary to
support the tone in isolation rather than elisidrhere is not enough evidence at this time for fanitiee
argument.
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after the segments are deleted then docks to fth@ég in violation of the UAC. Finally in (8d) 6hOCP is

satisfied by the merger of adjacent features aadtiface form emerges.

(8) Tonal stability of the L in?%i/¢fi7 despite segmental elision

a. UR
h I h
/ Y
ti 2 i
‘boy’ ‘small’

b. Suffix formation - elision
h I I h
\LL \LL\%H V
ti tfi

c. Linkages form (contra the UAC?)

h | | h
\LL\J_ HV

L -
ti tfi

d. OCP merger yielding surface representatiq

5

ti ffi

‘small boy’

In (8a) the underlying representations, the nowsdree TBU and one TR level Mid tone) while the

diminutive has two TBUs and three TRNs (a Low, aMigh and a High). When the suffix is formed, the
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segmental material of the first syllable is delef&kl); however, the tones remains unchanged leahimeg

TRNs and one TBU. In both (8a) and (8b) an assioaidine is indicated between the Mid-high tone and

the final syllable of?//i7. It might be argued that the process of elisiczates the link or it could be

present in the UR. This link must be in place befie linkages are formed in order to force the tome
to associate to the left of the suffix in the nevidgmed word (8c). In (8c) the combination of theot
morphemes shows that the L tone TRN which was spedsby the first syllable of the diminutive
morpheme docks to the stem of the noun which ig#@tdd by the dashed association line from the T&RN
the TBU.This association is not expected based on the atdnapplication of the UACY Even the
existence of a pre-linked TBU does not block agian of the UAC which would link the Low tone toet
right. In this case, the tone docks preferentitdiyhe stem in a leftward direction; therefore, th&C must
not be strictly followed in Soyaltepec Mazatec. Timal syllable of the stem is the stressed sydalt is
my hypothesis that when surrounded by two linkedeso word medially, a floating tone attaches
preferentially to the stressed syllable rather ttmathe suffix which is not stresséd.This pressure to link
to the stressed syllable unexpectedly forms a coném the first syllable of the newly formed word.
Finally, the OCP is violated two times by the ligka in (8c): there are adjacdnimelodies on the first
syllable and there are adjacéhtmelodies on the second syllable. The merger cfethienal melodies is
demonstrated in (8e). The final result is a twdadfe word with a falling M-L contour on the first syllable
and a rising M-H contour on the final syllable.

The presence of a low tone preceding the suffinatestrates tonal stability in the presence of
segmental deletion. It also gives an additionaliargnt for the necessity of linking at least someeoin
the underlying representation. Specifically, therivust be linked to the suffix. If the s not linked in the

UR and if there was a strict adherence to thetdeftght directionality of the UAC, then we wouldpect

1191t might be hypothesized based just on this exartigt two tones per TBU is superior to three asleévo
happen if the tones associated according to the l#a@ing any unassociated tones to form a contaur o
the final syllable, therefore forcing the assooiatdf two tones on each syllable. The problem il
supposition is that the realities of the languagendt require or encourage such a restriction,Lthvell
dock to the left even if a rising tone already txisn the initial morpheme as will be shown in §5.@nd
§5.3.2.

120 Alternatively, the leftward linkage could be leaily specified; however, this is intellectually
unsatisfying because it seems arbitrary.
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that the Low tone would dock to the suffix rathkart docking to the preceding syllable of the stem.

Therefore, linkages exist in the UR and the UA@asstrictly obeyed.

5.2.3 One-to-Many

Yip (2002: 65) defines the one-to-many relatiopsés a single tonal feature being shared by two
or more TBUs. This phenomenon, also called a t@hateau has been demonstrated in several of the
examples above. When two sequential syllables miukated at the same pitch, they share features t
producing feature plateaus. Plateaus can occureateel of either the tone melody feature or theet
register feature, as well as over the entire TRNSs.

When two syllable words are expressed with theestome on each syllable, a plateau occurs at

the TRN level (9).

9 Two syllable words in which the two syllables share tone
I I
L L
su  se na ffa
‘green’ ‘squash’

In (9), both examples contain Low tones and bothttmal melody and tonal register are shafétihis
type of plateau can occur at any tone level (H, M, or L). Three (or more) syllables may share on@ton
as in (10) in which all three syllables of the woaetur with a Mid tone.

(20) Three syllables attached to ong M

wa te ja

‘part’

121 The argument concerning the exact nature of thel tmot node and whether these cases truly contain
one TRN which is shared by two syllables, or twaNBRvhich overlap, or possibly which do not overlap;
however, are each linked to the same tonal registérmelody is grounded in the definition of théatle
structure, i.e., if the TRN is part of the skeletlicture or just a feature which is attachech#ostructure.
The exploration of this issue is beyond the scdphis dissertation.
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(10) demonstrates three syllables all linked toghme tonal features. It is not relevant to thialysis if
the TRN is centered above a given syllable. Eatlatdg is linked with a solid association line iodting
equal association of each syllable to the TRN.

While the plateaus demonstrated in (9) and (1@lie both the tonal melody and register and
therefore the TRN, a plateau can occur on any fedter. The one-to-many relationship in (11) irved
only the tonal register, even though the two sydatare articulated at different pitch levels: Udwed by
M-H rising.

(12) Tonal register plateau

h

W

% i
‘small’
In (11), each syllable shares the low registerni@abut has a separate designation for tonal melddiice
also that there is a contour on the final syllabidicated by the presence of another associatddteeg
feature.
These plateaus can also occur on the tonal mdé&adyre. Consider the two syllable word in (12)
with the first syllable expressed on Mid tone anel final syllable on a Low tone.

(12) Tonal melody plateau

ki fu
‘charcoal’
The two syllables of the word in (12) share the tomal melody while maintaining separate tonal stgs.
In Soyaltepec Mazatec, the one-to-many relatignstfi tonal features which produces feature
plateaus can occur at the tonal root node leveklyzing words which share both tonal melody andlton

register, or at the tonal feature level, producivayds which share either the tonal register orttiveal
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melody. Using the geometry of RTT allows three g/pé plateaus to exist on tonal features as opptused
using traditional Autosegmental Phonology whiclowal only one type of plateau for tonal features, a

complete tonal plateau.

5.2.4 Many-to-One

Many-to-one mapping is defined by Yip (2002: 6S)raultiple tonal features being hosted by a
single anchor. This tonal characteristic is exefigglithrough tonal contours. Any time more than tore
is expressed on a single syllable many-to-one nmgppiccurs. Contours that occur word medially are
stable in that they are expressed whether the #rayl occur in is in isolation or various contexis. was
introduced in 85.2.1, there are also examples ofcos consisting of two tonal values that are |stéb
mono-morphemic situations even when they occur worally. All of these contours are examples of
many-to-one mappintf?

The Low to Mid contour is an example of many-teanapping. The morpheme in (13) shows a
single TBU which has been linked to two tonal reggis and one tonal melody.

(13) One TBU linked to two tonal registers: the Lytbntour

I h

na
‘mother’

This example demonstrates a contour which movesdaegt the two tonal registers while maintaining a

tonal melody. There are also examples of TBUs whach linked to multiple tonal melodies while

maintaining one tonal register. The Mid to High wam is such an example (14).

122 Recall from §5.2.1 that the MH and L-M, tones may have only one link in the UR, more imtseeded
to confirm this; however, considering these conttmmes as pre-linked units in the UR is also advali
interpretation.
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(24) One TBU with two tonal melodies the,Ni contour

h
L H

nda
‘good’

The morpheme in (14) is always expressed as agrigine; there are two tonal melodiés,and H,
expressed on one TBU with a sinpleegister feature.

The above examples involve either multiple regsstever one melody (13) or multiple tonal
melodies over one register (14). There are alsmpkes which involve a change in both the tonal miglo
and the tonal register which therefore require twmpletely separate tonal root nodes such as tietdJi
Mid-High contour (M-M,). This contour has been shown §6.2.1 to demonstrate tonal mobility in
context; however, in isolation it surfaces as at@on An example is given in (15).

(15) One TBU with two TRNs, the MM contour

h I

ho
SiX

The contour in (15) requires two tonal root nodesduse there is no shared information on eithetottea
melody plane or the tonal register plane to wareasthared node.

Contour tones involving two different tones arenooon in Soyaltepec Mazatec. More rarely the
situation arises in which morphemes abut and ttores become associated to one syllable at thacsurf
level. This is the most complex example of a mampite relationship that | have encountered in
Soyaltepec Mazatec. One scenario which producessifuiation occurs at the morpheme boundary when a
morpheme with an immobile rising contour tone imbimed with a morpheme which contains a Low tone

that preferentially attaches to the stem as wasodstrated in §5.2.2 above. This type of example als
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demonstrates that there is no restriction requiting tones per TBU in Soyaltepec MazatétThe
example in (16) shows the this type of combinatlon(16a) the underlying structure of each morphéne
shown. Recall that the jvH tones must have at least one if not both toiméed in the UR. In order for the
second morpheme to host a Low tone that will pesfgally link to the stem, it must have a tone whis
linked in the UR as well. (16b) shows that the Liowe must link to the stressed syllable to its beftause
the TBU to its right is already associated to a TRMer the initial association occurs, the OCP deds
merger of the threk tonal melodies that are now associated to adjadiatles of the same grammatical

word which produces the surface structure (16c).

(16) Three tonal registers associated to the same &yli@x-ri1 ‘your mother’

a. Underlying Representations

I h I h
L y L
na -ri
‘mother’ ‘your’

b. Tonal association

[ h I
\i/ L\l
na ri

c. OCP merger: surface form

na ri

‘your mother’

123 Although it may reinforce the idea that three ®aee limited to stressed syllables which is a is#pa
matter.
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The unbound morpheme in (16a) is a single syll#ide hosts two register designations which in fitsel
already an example of a many-to-one relationshipe Bound possessive morpheme is a suffix which
contains a Low tone that links to the stem to wtited morpheme attaches. This is considered tolbeft-a
floating Low tone. When the structures unite ink{(l@he TRN from the Low tone forms an association
with the TBU of the unbound morpheme which is iadédl through the dashed line. When this association
occurs, features with identical values become adjaavithin a grammatical word which suggests that
feature merger must occur to satisfy the OCP. @) the fully fused grammatical word is represenidie

first syllable hosts three tonal register featwbéch are expressed in linear order each combiwiitiy the

designated. tonal melody to form an expressible tone, i.ew|Mid, Low (A) on this one syllabl&* This

type of bidirectional contour is rare in Soyaltepéazatec, only occurring at morpheme boundarieshén
final surface form, the first syllable clearly eklis a many-to-one relationship with respect tasteg. The
two syllables share the low tonal melody, exhilgtthe one-to-many relationship discusseg5r2.3. This
disyllabic word contains a rising then falling, bb&ttional contour on the first syllable and a leteme on
the second which is an apparent violation of attefight UAC.

The many-to-one relationship occurs in Soyaltddezatec on the level of the tonal register (13,
16), the tonal melody (14) and the tonal root n@id8. The employment of Snider’'s geometry allowis th

complexity.

5.2.5 Tonal Morphemes

In this section, | discuss segmentless tonesddstd toneless segments which were defined by
Yip (2002:65) as TBUs which lack phonological toiggmentless tones involve a TRN which lacks a
TBU. Below, | introduce two tonal morphemes. Thestfis used to indicate emphasis and the second is
used to mark the subject of a sentence. They ahedegmentless in that their lexical specificaiieiudes

only tonal information.

124 Recall that the register tier exists in a sepgpiae from the melody tier, therefore the assimidtnes
do not cross in three dimensional space, even thtg two dimensional image would seem to indicate
otherwise.
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Emphasis is indicated in Soyaltepec Mazatec throilng insertion of a Mid-high tone at the
beginning of the item in focus. The tone is simptided to the beginning of the tone that is alrgadgent,
usually forming a contour. For example (17a) isnapge noun phrase uttered without emphasis whifd)1
is emphasizing that the number of boys is ten famsed to two for example). Note that the examipies
(17) are indicating the surface tones. In the Ushenof the association lines would be presenttiesé
lexemes.

(17) A noun phrase with and without emphasis

a. Simple noun phrase

ted tii  ‘ten boys’

b. Emphasis on the number

te¥tid  “TEN boys’

h h I h h
te ti \ts ti
‘ten’ ‘boys’ ‘emphasis’  ‘ten’ ‘boys’

The dashed line in (17b) indicates the linkagehef Mid-high tone to the morpheme in addition to the
tones which were already present lexically. The tmve adds a falling contour to the pronunciatibthe
existing tones. The emphasis can be added to amyh@me. For example, the above utterance can also b
articulated with emphasis on boys instead of t&).(1

18) Emphasis on the noun in a modified noun phrase

ted ti¥  ‘ten BOYS’

h I h
vy J/
te \ti
‘ten’ ‘emphasis’  ‘boys’
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Emphasis can be added to any part of speech aadytexisting tone (19b). If the lexical tone

happens to be High, a rising tone is formed (19c).

19) Emphasis on a High toned morpheme
a. No Emphasis b. Emphasis on the noun c. Emphasis on color
tful hma tful hma tful hma
‘black animal’ ‘black ANIMAL’ ‘BLACK animal’
I h I I h | I h
tfu hma tT;l hma tfu hma
‘animal’  ‘black’ emph ‘animal’ ‘black’ ‘animal’ emph  ‘black’

The second tonal morpheme introduced here is tsedark the end of a noun phrase which is
employed syntactically as a subject: a Low tonditclt is not unusual cross-linguistically to enmter a
Low tone at the end of a phrase which is commoalied a boundary tone. The appearance of this Low
tone is different from a declination effect for eeal reasons. First, the drop to Low is suddenaways
over the course of a single syllable as opposeadddoadual lowering effect which happens over thiren
prosodic unit. Also, the drop occurs at the endhefphrase, regardless of where the phrase oaturei
larger utterance.

Soyaltepec Mazatec allows a null subject; thithesnorm. When the subject is stated overtly, a

Low tone appears at the end of the noun phrass. i3t helpful marker since the word order is fgidr

In the two phrases below, the same noun that odoufts7a) with a level Mid tonet7 ‘the boy,’ is the

subject of each; however, it appears first in #gance in (20) and (21) and last in (22) and (28)(24) |
will give an example of a longer NP which appeasgstee subject to illustrate the Low tone in thisea
appears at the end of the noun phrase and noeamotim itself.

For the sake of clarity, each segment of (20utireed individually and its underlying structure i

indicated without sandhi, as it is supplied frone flexicon. The surface structure that results fittn
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sandhi is indicated in (21). (20a) is the subjdahe sentence. It appears with a Mid tone to wi{zb),
the subject marking clitic will be added. At thige, the Low tone is floating as is indicated bg t
absence of an association line to the TRN. (20¢hésverb of the sentence. It appears with a Mgthi
cluster that contains a floating tone at its rigtige which appears from the lexicon without an @ason
line. (20d) contains the direct object of the sro¢e

(20) L marks the subject: subject appears first in swge UR.

a. ti b. c. kitweTts?o1 d. nilpul
h I h | h | I
S

ti ki we fs?0 ni  pu

‘boy’ ‘(subjy’ ‘rips’ ‘tortilla’

After the individual elements of the sentence amught from the lexicon, they are placed into tbatext

of a phrase and relationships form. The subjeckimgmorpheme indicated in (20b) above must ass®cia
with the subject and all tones must either linkdetete (or stray erase). The changes which occtineas
lexical items in (20) form a phrase are shown ifh)(2n this representation, dashed lines are ueed t
demonstrate a linkage between a tone which is spedsby one morpheme, but surfaces on a different
morpheme.

(22) L marks the subject: subject appears first in se@eSandhi indicated.

a. ! b. I C. ! d.
i i i
h i | | h | h I |
L L L /H L H i L
i i i
Lok ! Tea
- ! - RS
ti : ki we ts?o boni
‘boy’ [ ‘(subj) i ‘rips’ i ‘tortilla’
til kitwelts?04 nifpul
‘The boy rips a tortilla.’

The new linkage between morphemes indicated byl#sted association line between the TBU in (21a)

and the TRN in (21b) forms a Mid-Low falling contoon the subject. The next bit of cross-morphemic
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tonal association which occurs in this sentencéhés docking of the Mid-high floating tone that was
sponsored by the verb in (20c). The floating toimésl to the first TBU of the following noun, again
indicated by the dashed association line betweerfitlal TRN in (21c) and the first TBU in (21d). &h
OCP merger of thé melodies in (21a, b) and tHeregisters in (21d) which occur before the surface
structure is finalized have been omitted.

A similar process can be observed when the subjgmears at the end of the sentence as will be
demonstrated in (22) and (23). In (22) the undegdystructures for each of the lexical and gramrahtic
items is provided without indicating any sandhithis sentence, the verb appears first (22a), iatb by

the direct object (22b) and finally the subjectqR2

(22) L marks the subject: subject appears last in theesee. UR.
a. kidts?01 b. tshai c. tid d.
h I h h I
j{ V ARAa
ki ts?0 tsha ti
‘breaks’ ‘arm’ ‘boy’ ‘(subj)’

The verb in (22a) has an underlying linkage oflétid tone to its final syllable which forces the Mitgh
which is also associated to the morpheme to float nk preferentially to the following syllable if
possible. There are two tones in this sentencestindace attached to segmental information that meds
part of its lexical specification, the subject markn (22d) and the final tone of the verb in (2Z&ach

must be associated in the context of an overt prsash as (23).

(23) L marks the subject: subject appears last in theegee. Sandhi indicated.

a. i b. i C.
h I h
L y L/
ki £520 | Gha |
‘breaks’ ; ‘arm’ !

kidts?04 fshai tiV

‘The boy breaks his arm.’
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The first element in the sentence is a verb thahsprs a floating Mid-high tof on its right edge which
in context links to the direct object (23b). Thss the first example of a floating tone attachment t
something other than a disyllabic low-toned wordiwbver, the process is analogous to that whichave h
already seen. The difference is that in this chsdlbating tone attaches to the following morpheméch

is expressed with this tone in addition to its dakitone!”® The direct object therefore surfaces in this
sentence with a falling Mid-high to Mid contour. &Bubject of the sentence appears last (23c). Abain
subject marking clitic (23d) links to the subjeotigg the subject a falling Mid-Low contour in cext. To
obtain the final surface form which is not indiahtey this structure, the two L melodies in (23cthrge

to satisfy the OCP.

Each of the examples above involves a simple,veorel subject. That the subject marking Low
tone is a clitic which marks the noun phrase is @estrated in (24) and (25). The lexical tones ay&ra
provided first in (24), followed by the contextualhdicated surface forms in (25). In (24) the sabjNP
occurs first in the sentence in (24a-c): (24ahésubject, (24b) is an adjectival modifier anddis the
subject marking clitic. Next in the sentence isNdhwhich is the direct object: (24d) is the noud é§24e)
is an adjectival modifier of the direct object. Tdentence ends with a verb (24f).

(24) L marks subject: subject is a phrase. UR

a. tid b. hmal | c. d. naltful e. sitnel | f. thiltsul
h h I I hh h
JL/ H/ 17 V Y \H f’
ti hma na tfu thi fsu
‘boy’ ‘black’ | ‘(subj)’ ‘squash’ ‘yellow ‘is saing’

1251t is common for verbs to contain floating tonesla coincidence that the two sentences in (20) and
(22) have the same floating tone.

126 am omitting the process dfregister spread which will be introduced in §5.302 the sake of
simplicity.
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This sentence only contains one floating tone,sthigiect marker (24c¢). Most of the lexemes conth@ t
same number of TBUs and TRNs. (24d) and (24f) éortteo TBUs but only one TRN each, so tonal
plateaus will be formed.

(25) L marks subject: subject is a phrase. Sandhi inelica

a ! b. L C. Lod. Loe. b
h | hi 1 | | hi h
L/ i H/ / L i L/\H;
IR St
ti | hma | ' na Gu 'si ne | thi fsu
‘boy’ ‘black’ | ‘(subj)’ ‘squash’ ‘vellow | ‘is saing’
{thma\ naltful siine] thilfsul
‘The black boy is saying yellow squash.’

The only tone which is expressed on segments tea¢ wot in its lexical specification is the floatih
subject marking clitic (25c¢). This new associatipindicated by the dashed line between the TB(2%b)
and the TRN in (25c).

Both the subject marking clitic and the emphatiorpmeme attach to the tones which appear
lexically usually forming a contour tone at thehtigor left edge respectively. The direction of thei
association is part of their lexical specificatidey do not overwrite the lexical tones nor doytbisplace

the lexical tones as might be expected if the UA€eanstrictly followed.

5.2.6 Summary

The geometry proposed by Snider provides a todthwvban be used to explain five distinct tonal
behaviors in Soyaltepec Mazatec predicted by agtosetal theory which Yip claims a successful theory
must address. These are:

«  Mobility - floating tones
«  Stability — a segment is lost, but the tone remains

¢ One-to-Many — tonal plateaus
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* Many-to-One — contour tones

e Tonal Morphemes — tones surface without segmeantakg
While the essential nature of the tonal behavi@usegmental, one tier of binary features isemmiugh
to successfully enumerate the four levels of toreckv occur in Soyaltepec Mazatec, nor the overall
complexity which exists. However, when Snider’s metry is used as a platform, the behaviors extdbite

are easily explained.

5.3 Right Floating Tones

As was described in 85.2.1 above, there are somestin Soyaltepec Mazatec that are sponsored
by one syllable and surface preferentially on wéoWing syllable. The effects of this sandhi presare
both widespread and complex in Soyaltepec Mazatectiaerefore warrant a more in-depth discussion.
First, | describe some common characteristicsgiftriloating tones and then, in the sections thbby, |
give detailed examples and demonstrate differeimcdee behavior of H and M

Certain H and Mones in Soyaltepec Mazatec dock preferentiallyht syllable which follows
their lexical sponsor when they are the second neemabspecific cluster tones: MH, M,-M; and L-M,.
These types of tones are often considered to lirfiptones. They represent an extra tone afteinthial
one-to-one association has occurred and they sedave a weaker allegiance to their lexical spotisan
most tones. If there is no available TBU after ithexical segments, they can form a contour onfities
lexical syllable of the sponsor syllable. This aantis usually present when the word is said itatsmn.
The rising pronunciation in isolation is acceptgdali speakers; however, for some the rise is predun
free variation with a level tone, i.e., the initi@mne of the cluster. For these speakers, theisismly
produced in hyper-enunciated speech. For all speakeether they always pronounce the rise in igmlat
or not, in certain contexts (which will be discusdeelow) the morpheme which hosts the cluster will
instigate a tonal change on the following syllalifea change is instigated on the following sylebthe

host syllable will be articulated as the level t@wuivalent to its left endpoint. 1§5.3.1 | address the

behavior of the floating H and §5.3.2 | address the behavior of the floating M
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5.3.1 Floating H

The Mid-high to High contour is the only tonal sler which hosts a floating High tone. Recall
that the M-H was introduced i§4.4.1. The underlying representation reveals thatftBU sponsors two
TRNs, M, (H I)and H @ h), neither of which usually need to be associatethé lexicon (26) (repeated
from (1) in 85.2.1 above).

(26)  UR of My-H

I h
VY
fka
‘pants’
In isolation both sponsored tones can link to thly @vailable TBU producing a rising contour onttha
TBU as was discussed §#.4.1; however, this linkage is not in the lexicdie lack of lexical linkage is
the explanation for the mobile behavior of the Httwill be exemplified in the coming sections.

In the sections below, | discuss five of the d#f& tonal environments that can follow the-ht
a disyllabic L toned word (L L)a disyllabic M toned word (MM,), a disyllabic word which has a Mn
the first syllable and a H on the second syllalW H), a monosyllabic H toned word (H) and a
monosyllabic L toned morpheme (L). The behavioth&f contour in each environment will be explained.

Finally, | summarize the MH discussion.

5.3.1.1 Juxtaposition of the M;-H with a Disyllabic L Toned Word

The behavior of the MH contour followed by a disyllabic L toned word svdescribed above in
§5.2.1. The derivation illustrated in (1) above épeated here as (27) for clarity and comparisoother
environments in which the mobile H tone has ancgffand to contrast with the mobile Min this
environment, the floating H was shown to link prefdially to the first syllable of the following w

(27¢). The docking of the floating tone causesdistabution of the tones present so that one efttines
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sponsored by the first morpheme surfaces on thensemorpheme. All three tones which were lexically
specified surface linked to separate TBUs and eglitéble is expressed with a level tone.

(27) M-H when juxtaposed against disyllabic L toned word

a. Data to be explained

fkal + sulsel — fkal sulsel

‘pants’ ‘green’  ‘green pants’

b. Underlying Representations

a %

Suse

c. Surface linkages in context

214

fka su se

In the case of the disyllabic L toned word, theseonly one TRN lexically specified for the two TBUs
present; therefore, there is room to accommodatedtitking of a second complete TRN without the
formation of a contour or the loss of any undedyianal information.

The process of the floating tone association easdhematized as follows:

(28) Schematization of MH followed by L L

a. Tonal association per UAC b. Final surfacecx;tme
U, TBU TBU U, TBU,, TBU,,
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The result of the juxtaposition of the cluster whitsts a floating H tone with a disyllabic low éohword
is that the H links to the first syllable of thdlfaving word leaving the original Low tone linked the final
syllable of the lexeme. In the next two sectionsxamine the juxtaposition of other disyllabic wendith
different tones to see if this pattern of dockihg H as a level tone on the first syllable of thiofving

word is pervasive or limited.

5.3.1.2  Juxtaposition of the M;-H with a Disyllabic M, Toned Word

A similar pattern of floating tone attachment aersin the disyllabic L toned word can be seen
when the word following the Mid-high to High contois a two syllable Mid toned word as in (29). The
key similarity to the disyllabic L toned environmeaiready discussed is that the juxtaposed wordesom
from the lexicon with two syllables but only one NRThe example in (29) shows the interaction of a
sponsor of the MH that is a two syllable word which hosts a bh the first syllable and the M on its
final syllable followed by a disyllabic word with Mbn each syllable.

(29) M-H juxtaposed with disyllabic M

a. Data to be explained

naiful + ?idsui — nadful ?ilsud

‘flower’  ‘blue’ ‘blue flower’

b. UR

444 y

na fu 1 su

c. UAC in context

h | h h
VYV
na jlu % su
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d. OCP merger yields surface structure

h h
V ?/ ML
na fu % su

In (29b) the first lexeme has more tones than TBlde the second lexeme has more TBUs than tones.

When juxtaposed, the UAC causes the tones to algrto-one from the left to the right so that ea&iy
receives one tone (29c). Similar to the disylldbimned word, the disyllabic ptoned word has room to
accommodate the complete TRN of the floating toitbomt the formation of a new contour or the lo§s o
lexical tonal information. In (29c) twhb registers are linked to adjacent syllables inatioh of the OCP.
(29d) shows the surface representation after OGRnistigated merger of the adjacbnegister features.

The re-association of the floating H in this sitoa is analogous to the floating H behavior when
juxtaposed with the dissyllabic L toned environmeherefore, a similar generalization can be made
schematized diagram that was presented in (28) eabdll be repeated here as (30) with a further
generalization of the tones on the word followihg floating tone.

(30) Schematization of MH cluster followed by disyllabic T toned word

a. Floating tone docking when b. Resulting structure
TBUs=TRNSs
| <h I xh
yY LYY
TBU, TBU,, TBU,, TBU, TBU,, TBU,,

The schematization indicates that if the numbetoags and TBUs are the same, the tones will agsocia
one-to-one, left-to-right. The lexical origin ofethones is irrelevant as is the tone on the selemne (T).
The schematization does not reflect any resultifgPQOnotivated mergers which may need to happen
before the surface structure is finalized. In cefyteach syllable surfaces with a level tone. Eafcthese
juxtaposed environments has involved a disyllabdcdwith one associated TRN. In the following sefi

| present the results of the juxtaposition of g/ittdic word with two TRNs associated lexically.
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5.3.1.3 Juxtaposition of the M-H with a Disyllabic M, H Toned Word

When the M-H contour is followed by a disyllabic word whicbroes from the lexicon with the
first syllable designated as a Mid tone and thesésyllable designated as a High tone, there iomger
an extra TBU to accommodate the extra tone supplyetthe M-H. The key difference of this environment
is that there are two syllables and two TRNs asgediwith the word following cluster tone whereashe
above examples, (27) and (29), there were two ldglawith only one TRN which allowed the H to altac
resulting in an overall equal number of tones aylthlsles in the resulting utterance. This distribatof
the cluster tone over two syllables occurs withtbetloss of any underlying tonal information andhaut
the formation of any new contours. The additioeaidal TRN on the word following the vH introduces
a conflict. There is not room for each TRN predarthe utterance to occupy a separate syllable dige
floating tone docks. If the floating tone behavesisimilar pattern as was described above, thewaoutd
expect the H to dock to the first syllable of thextpposed word, but since there is not room to
accommodate the new TRN we expect some changeedmariieted lexeme. Rigid application of the UAC
would result in the lexical tones on the targetedime being shifted to the right, forming a contourthe
final syllable of that word which potentially coullecome a floating tone in the proper environment.
However, this is not the case. When a morpheme withl;-H cluster is juxtaposed to a disyllabic
morpheme which hosts two separate TRNs ratherdhanTRN, the expected floating tone attachment we
have seen above does not occur. Consider (31)) &fmvs the data that needs to be explained. (31b)
shows the underlying representations of the twopimemes which will be juxtaposed and (31c) shows the
apparent surface representation of the words irbatation.

(32) M-H juxtaposed with MH

a. Data to be explained

naiful + siinel — nadiful siinel

‘flower’ ‘yellow’  ‘yellow flower’
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b. UR

na fu

444

“\LL

Si

h
\J}H
ne

c. Surface tones in context

h | h
na fu si  ne

The extra tone sponsored by the first word in (3djmears to disappear, having no effect on theserf
structure. The pronunciation of the word which dels the floating tone is not changed and the aaigin
host surfaces without a rising tone which mightén&een expected from the behavior of this cluster o
tones in isolation. The question of exactly whapgens to the superfluous High tone is impossible to
answer from this data alone. It is possible thatttme is subject to deletion, or that thenelody merges
with the H melody of the sponsor syllable while theegister merges with the register of the targée T
behavior of the MM, contour that will be discussed §%.3.2 will give evidence to support the claim that
the tonal register attaches to the target syllékita) (as is shown by the dashed association dora theh

register to the TRN) and then merges with ihregister that is already present (32b), and tmatttonal

melody either deletes or is merged with its initiakt syllable which also had-atonal melody.

(32)

Hypothesized floating tone attachment

a. Initial juxtaposition

h | h
na fu si

‘flower

‘yellow”

h
H

ne

b. OCP merger

hl h
L PRty H
P ]L
na fu si ne

‘flower ‘yellow’
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The structure in (32b) is unusual and perhapsideléd remove the TRN in the center of the struetigr
indicated; however, the linkage here depicts thsekelationship between the morphemes and miters
process which will be demonstrated whehragister is present. There is insufficient evidete assert a
conclusive mechanism without comparison with tifeat$ of the M floating tone that will be discussed
below.

In summary, when there is an available syllabl¢hvein opened TBU, both the register and
melody of the floating H from the MH dock to that TBU as is the case in (27) and @#®)ve. However,
when the adjacent syllable is specified for tonalady but shares a register feature as in (31)rebister
feature is able to attach while thitonal melody appears to disappear. The behaviandfeffects from
the floating tone will become clearer when thg-W cluster is examined. Since the behavior is only
hypothesized at this point, | will leave schemdtaa until there is more evidence. It is clear thatigid
application of the UAC does not occur. In ordeesplain the above behavior while still incorporgtiime
UAC, either the tones of the second morpheme maigirb-linked in the lexicon, or the lexical tones f
each individual morpheme must be allowed to preifiatty attach before floating tones. It is nottsing
that the UAC would act first over lexical items;wever, it has been shown in §85.3.1.1 and 8§5.3HBRit
can apply across the entire phonological domaiherathan preferentially at the lexical level whée t

numbers of TBUs equals the number of TRNs in tloaain.

5.3.14  Juxtaposition of the M;-H with a Monosyllabic H Toned Word

Up to this point, all of the environments demoaitgtd have been disyllabic. Below, an example of
floating H behavior when followed by a monosyllaliord is discussed. It is common for a single &j#a
High toned word to follow the MH contour. In this situation, the behavior is piatato that described
above in§5.3.1.3. The syllable that hosted the contour bdlleft with a level Mid-high tone while the
juxtaposed High toned word will be left unchangédst as example (31) above, in (33) the floatinge to
and the following syllable share the same regiatet the tonal melodies are fully specified. In ttése,

the tonal melody is identical as well. There isapparent effect on the following syllable.
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(33) M-H juxtaposed with monosyllabic H

a. Data to be explained

naiful + hmal — naiful hmal

‘flower’ ‘black’ ‘black flower’
b. UR
h | h h
224 4
na fu hma

¢. When juxtaposed, UAC

h | h h
na fu h

ma

d. Surface structure after OCP merger or deletion

vy

na hma

In this case when the floating tone links to thikofeing syllable, the tonal features are compleidbntical
(33c) so a complete TRN merger can occur (33drtively, the duplicated High tone may simplyedel
In this environment, there is never a rising conton the original host syllable so the situatiomat

analogous to isolation.

5.3.1.5 Juxtaposition of the M;-H with a Monosyllabic L Toned Morpheme
Placing a monosyllabic L toned word after the-provides an analogous structural environment
to that which was discussed in 85.3.1.3 and 8%l3ri.terms of the number of available TBUs on the

juxtaposed morpheme. If the behavior of the motailee is dependent on the structure, we can exsgpol
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the behavior from that already witnessed and exfzeste similar results, i.e., no visible consegeeon

the following morpheme. Unlike the situation abowewhich the targeted syllable contains the same
features i, h) as the floating tone, when the;M is followed by a monosyllabic L toned word bdtte
tonal register and the tonal melody of the follogvsyllable are differenti(l). Because of the differences,
no merger is possible; therefore, we are able terdeéne if the tonal features are being blocked wuthe
presence of a TRN on the adjacent TBU or if theyraerging with identical features.

Because neither monosyllabic Low toned words netH\tlusters appear as common modifiers,
examples in which Low toned words are preceded byIMIluster are rare within noun phrases; however,
examples can be found when verb phrases are irtluden a verb is closely associated with the
following noun, sandhi is possible (34). In (34b¢ behavior of the floating tone is identical te floating
tone attachment that we saw above in the casegsylfathic Low toned words and disyllabic Mid toned
words. The difference that appears is that ther®isan extra TBU. In this case, a contour fallfrmm a
High tone to a Low tone is formed as is demonstrée the two TRNs which are associated to one TBU
(34c).

(34) M-H juxtaposed with monosyllabic L

a. Data to be explained

thil + hnel — thil hne\

‘there are”  ‘palms’ ‘there are palms’

b. UR

AN

thi hne

264



c. UAC

The monosyllabic environment does not allow theldisement of the tonal information to a following
syllable. Rather than overwriting the lexical torgs the targeted morpheme which has the potertial t
result in ambiguity, both tones are maintainedtengame TBU. All of the lexically supplied tonahferes
from both morphemes are expressed.

An analogous example is found when a Low toneéxsigf added to a noun with a MH cluster
(35). Once again the floating tone preferentiattpehes to the right (35b).

(35) M-H juxtaposed with monosyllabic L toned affix

a. Data to be explained

fkal  + -?nal  — fkal?na\

‘pants’ ‘my’ ‘my pants’

b. UR
I h |
vV y
fka -?na
c. UAC
I h I
VoY
fka ?na
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A cross morphemic linkage is formed between the RNTand the TBU of the suffix. Once again, the
falling contour that is formed is maintained in therface pronunciation. The surface structure would
appear after OCP merger of the two H tonal melodies

These two examples demonstrate that the mobilei the M-H is preferentially expressed on
the following morpheme even when there is not amilable TBU which is in agreement with the

universally expected rightward movement of tonesh(C 2007).

53.16 Summary

The floating High tone originates on specific tatiitems which in isolation surface with a rising
Mid-high to High contour tone; however, in the urigieg structure the tones are not linked. Becahsee
are two tones associated with one TBU but theybath linked to that TBU forming a contour only when
the morpheme appears in isolation, the term cluatber than contour may be a more adequate déearip
The usual behavior of this High tone in contextitachment to the syllable immediately following it
sponsor syllable. The sponsor syllable then susfageh a level Mid-high tone. The tone which sugaon
the syllable to which the High tone prefers to daclependent both on the structure of the morphemde
on the tone that already exists on that morphenableT5-1 summarizes the outcomes discussed in this
section. The first column indicates the type of pimme which follows the mobile H tone. The second
column describes the tonal substructure of theetahsyllable and, if relevant, indicates whethey af
the tonal features are the same as the floating/sdaatures. The central column indicates the tehieh
remains on the sponsor syllable. The column sedoomd the end indicates the resulting tone on the
targeted syllable and the resulting surface ton¢hefentire morpheme. The final column indicates th

section above in which the behavior is described.

266



Table 5-1 Summary of Sandhi caused by the \WH

Specific type Tonal shape of target- Resulting | Resulting tone o § #
targeted word tone on targeto -word
sponsor
L toned changedtoH- | 5.3.1.1
disyllabic word remaining word
A. . unchanged
TBU which shares TRN Y
M, toned become (HL) | 5312
disyllabic word and (H M)
respectively
B. M, H TBU with own TRN - word M, no change, 5.3.1.3
disyllabic word with shared register identical remains M H
to floating tone register
C. H toned TBU with own TRN - M, no change 5.3.1.4
monosyllabic word identical to floating tone remains H
D. L toned TBU with own TRN — M, H linked — 5.3.1.5
monosyllabic word | different from floating tone becomes falling
H-L

If there is room to displace the lexical tone iderto accommodate the floating tone while maintgnthe
lexical tone information of the targeted morpheamdescribed in Row A of the table, the targetdidisg
will appear with a level High tone and the secogliable of the targeted word will retain its origin
lexical tone. If any tonal features are identicatvieen the floating tone and the targeted syllahte,
described in Row B and C, OCP merger is motivaltedrow B, only the register is shared and the tonal
melody has no affect on the targeted word. In Rowdzh the register and melody features are shamdd
there is no apparent influence on the targeted waoohplete OCP merger occurs. However, if themsois
room for tonal displacement and no OCP merger ssipte, a contour tone is formed as described w Ro
D. All of the tonal features that were presenthie texical tonal information appear at the surfieeel. In
each case, when the floating tone is placed intdes, its sponsor syllable surfaces with a legakt a M.
Finally, the mobility of the H is specific to the;NH tonal cluster. Although the j¥H also has the H as the

second member of a rising contour, the H of thist@or is not mobile.
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5.3.2 Floating M,

The mobile behavior of the Mone is present in both the,M; and the L-M. The M-M; and L-
M, contours were introduced if4.3.2 and§4.3.5 respectively and were reinvestigated§h2.1 as
examples of tonal mobility because of the extrankeld or floating tones they contain. Because @aon
tone is only formed when the sponsor syllable ogdnrisolation, phrase finally or word medially ete
two lexical tone groups will also be called tonkisters. The sandhi they produce on the followiyitable
is identical because the effects are caused bijrthletone of the cluster, i.e., the;Nbne. The difference in
the surface tones results because the initial toribe cluster is different: the )MV, cluster sponsor will
have a level Min context while the L-Mwill be left with a level L. The behavior of the;Moating tone
is independent of the initial member of the clusiére underlying representations which were progase
(2) and (3) in 85.2.1 will be repeated here as.(36)

(36) UR of clusters with M floating tones

a. UR of M-M; b. UR of L-M,
h I I I
VY /Y
ngu ndze
‘one’ ‘hominy’

Each cluster is composed of two tonal primitivest thre associated but not linked to the TBU inUike
Because there are two TRNs and only one TBU, onkeofones is extra. The N1, cluster (36a) consists
ofa M, (L h)y and a M (H I) while the L-M, cluster (36b) consists ofaL[) anda M (H ).

The behavior of the floating Mis similar in many ways to the behavior of theafing H, an
unsurprising characteristic considering they eaghtain aH tonal melody. There are, however, some
notable differences which will be explained belothe behavior is similar in that the floating tone
mechanism is the same. If the following targetedpheme contains:

i. An available TBU, the second member of the cluatiéirdock to that syllable (Similar to Table

5-1 A, see examples containing disyllabic L angtdhed words i§5.3.2.1 an§5.3.2.2)
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ii. Completely specified tonal melodies, the tonal rdglwill be blocked from having an effect, but
the register will remain active and dock to thddwaing syllable (Similar to Table 5-1 B and C,
see examples containing disyllabic M words in§5.3.2.3 and monosyllabic H §5.3.2.4)

iii. A monosyllabic morpheme, a falling contour will adly be formed (Similar to Table 5-1 D, see
examples containing monosyllabic morphemeghir3.2.5 and5.3.2.6)

While the evidence for the activity of the tonajjister was inconclusive i$5.3.1.3, clear evidence for this
activity, despite blockage of the tonal melody,| wé seen below i§5.3.2.3. The difference in noticeable
effect is due to the difference in register of the mobileeto the H has & register while the Mhas a
register.

In the sections that follow, the same environmehtt were discussed with theM cluster
above will be illustrated for the mobile;Mlisyllabic L toned morphemes, disyllabic kbned morphemes,
disyllabic morphemes with pon the first syllable and H on the second, morabid H toned morphemes
and monosyllabic L toned morphemes. In additionexample of a monosyllabic Moned morpheme will
be discussed. For each environment, the similaréied differences between the effects of floatikbtane

versus a floating Mtone will be discussed.

5.3.21 Juxtaposition of the Floating M, with a Disyllabic L Toned Word

The first environment to be discussed is the joasiion of a disyllabic word with two level low
tones. This behavior was exemplified above in tlseussion concerning mobility and is parallel te th
behavior of the MtH cluster. Recall that in the case of the disytidbow toned word, there is only one
tonal melody and one tonal register associated whth two syllables; therefore, there is room to
accommodate a second complete TRN without the faoma&f a contour. The case of the-M; cluster
was demonstrated in example (2) and will be repehtre as (37). The Minks to the cluster’s original
host syllable and the Miocks to the first syllable of the following wo(87c) which surfaces with the M

on its first syllable and the L from its lexicalesyfication on its second syllable.
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37 Mo-M; juxtaposed with disyllabic L
a. Data to be explained

ngui + naltful — ngud nattful

)

‘one’ ‘squash’  ‘one squash’

b. Underlying Representations

V] [z

natfu

c. Surface linkages in context

414

ngu na tfu

d. OCP motivatetiregister merger

/Ty

ngu na tfu

The first TBU on the targeted morpheme is considlenailable because it is part of a disyllabic nherpe
which hosts only one TRN; the morpheme has two TBuUtsonly one TRN. In (37c), twbregisters are
linked adjacently to the same morpheme, so megyerdtivated by the OCP (37d). Each syllable in the
final representation hosts one tone and all thweed which were lexically supplied are expressele\ad
tones.

The L-M; mimics the behavior of the MV; when juxtaposed with a disyllabic Low toned word.

The first syllable of the juxtaposed word will sacé with a Mid-High tone while the original sponsor
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syllable of the cluster surfaces with a level Lamég. The example from (3) above is repeated he(@&s
As has already been demonstrated, when the twohmorgs are in context, the UAC links one tone to
each TBU irrespective of the tone’s lexical ori¢@®8c) which each surfaces with a level tone.

(38) L-M, juxtaposed with disyllabic L

a. Data to be explained

ndzed  + sulse] — nd3zel suisel

‘hominy ‘green’  ‘green hominy’

b. Underlying Representations

/Y %

ndze suse

c. Surface linkages in context

244

nd3ze su se

d. OCP motivatetiregister merger

nd3ze su se

In (38c) twol registers are brought into close association bynw linkage and merger as is motivated by

the OCP gives the surface structure (386).

127 pctually, thel-register of the initial morpheme will also partiate in this OCP merger as will be
demonstrated below in §5.3.2.6.
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In the case of juxtaposition of the,M; and L-M, clusters with disyllabic Low toned words, the
docking of the M floating tone is analogous to the behavior of fibating H of the M-H contour in a
similar environment as was described §i5.3.1.1. The schematization that was offered thmne be
expanded to include the floating;MIhe only differences in the schematization apeganeralizations of
the tonal feature specifications to a completelgegie (T). The subscript andy are used to indicate the
tonal origin.

(39) Schematization of Floating, Hocking to disyllabic Jtoned word

a. Floating tone docking when b. Resulting structure
TBUsS=TRNs
fl -IJ;XZ Iy %xl ]{(2 -;y
TBU, TB.UleBUy2 TBU, TBU,, TBU,,

The behavior of the floating tones in these exams in agreement with what would be expectedeto b
motivated by the UAC with a left to right directiality. At this level of representation, it is idaal to

standard Autosegmental Phonology.

5.3.2.2  Juxtaposition of the Floating M, with a Disyllabic M, Toned Word

The juxtaposition of the floating Mwith a disyllabic M toned word is the first case in which the
importance of specifying the features of the & H 1) is apparent. Not only do these features precisely
distinguish four levels of tone from one anothégyt also explain the odd influence that the s on a
following morpheme. Initially, the rightward dockjrof the floating M onto a disyllabic Mtoned word is
comparable to that of the floating H discussed ahiow§5.3.1.2. In each case, the floating tone docks on
the first syllable of the juxtaposed word whichcensidered available because the disyllabic morghem
lexically contains only one tonal specification atiterefore one TRN. The second syllable of this
juxtaposed word, however, demonstrates a depdrurethe pattern discussed above. In this case tiser

a lowering effect which stems from the spreadingh®f| register of the M At this point, a level of
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complexity beyond standard Autosegmental Phonolmggomes necessary in order to both describe and
explain the behavior that occurs.

In (40) a monosyllabic noun which has thg-M; cluster is juxtaposed with a disyllabic,¥bned
modifier. The result is that the monosyllabic ndarleft with a level M while the first syllable of the
following word is changed to a Mas might be expected based on a standard floaiimg mechanism;
however, instead of leaving the lexical tone ongbeond syllable as we would have expected, thenslec
syllable surfaces with a Low tone (40a). The exatamm for this change is found in theegister feature of
the M; which spreads in this context (40d) causing tHmkieg of the originalh-register.

(40) M»-M; juxtaposed with disyllabic M

a. Data to be explained

nde1 + tiatwal — ndedtialwal

‘shoe’  ‘white’ ‘white shoe’

b. UR

44 /

tia wa

c. UAC in context

S

1 ~
nde tia wa

d.l-register spread-register delink
I h
;7\ K
nde tia wa
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e. Surface representation (after stray erasure)

h I
}/ W
nde i

L
tia wa
In (40c) we see the initial association of the tilog M; as predicted by the UAC and in the same manner

that we have seen in most of the above examplehelmther examples that we have seen, the uteranc
would surface with the structure depicted in (40d@wever, this structure does not reflect the searfa
reality in this case. What is unexpected is thatdbcond syllable becomes Low instead of remaikfity

The l-register spreads as is shown by the dashed li(¢0Oidt). When thé-register spreads, the underlying
h-register delinks, shown by the bars across thec#sgton line in (40d). Thé-register which is delinked
does not remain floating, but stray erases. It c¢ge-link to its sponsor syllable to cause atgonthere,

nor does it cause sandhi in a following word. Td8sond syllable of the targeted word contains &ted

Mid tone which is represented byl,. This tone has the same features as a Low tog The register

spreads without affecting the tonal melody in a nerreminiscent of downstep in African tone langsag
The low register causes the syllable to be artiedlat a lower pitch, even though the tonal meledyure
has not changed. THeegister spread is licensed by the derived enviemtmThel-register spread does
not occur just because a;Mrecedes a M it is specific to the environment created by thebile M.
Recall from 84.5.1 that there are lexical examplesords with a M on the first syllable and pfon the
second, so the word pattern is not disallowed d¢oraatically overwritten by the automatic spreadaig
thel-register. Some examples appear in (41).

(42) Examples of words with MM, word pattern

Soyaltepec Gloss
a. milnd3id ‘to hoe’
b. {fhuijad ‘to sew’

274



c. ‘?oikhad ‘he breaks’

d. kaited ‘thirty’

The L-M; cluster produces an analogous result in a siraii@ronment (42).
(42) L-M juxtaposed with disyllabic M
a. Data to be explained

tfho/ + tiatwal —  ffhol tiatwal

3 )

egg ‘white’ ‘white egg’

b. UR

tia wa

il /

c. UAC in context

aa

tfho tia wa

d.l-register spready-register delink

I I h
g/ %7\ %f
tfho tia wa
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e. Surface representation (after stray erasure)

L L

tfho tia wa

Again, the floating M docks to the TBU to the right of its sponsor TB4Rg) producing a level M
Similarly to the situation discussed for the-M; cluster; this process does not produce the finghse

form. The surface form is produced when thegister spreads to the second syllable of thglldixc

word, thus lowering that syllable to ‘&, (L 1) (42d). Once again the previously linkéeregister is

delinked (42d) and stray erases, yielding the serfarm (42e).

The behavior of the floating Mis the same regardless of which cluster sponigoi&/hen a
cluster which contains a floating ;Mis juxtaposed with the disyllabic Mword, the floating tone
mechanism is similar to that for the floating Httlaaas discussed above; however, lthiegister spread is
novel. The floating tone attaches to the firstaylé of the disyllabic word producing an interméeliavord
form with a My M, pattern; however, that is not the complete pictlrehis case theregister from the
also has an effect on the remainder of the targetad. This lowered Mon the second syllable is easily
explained through the spreading of theegister. If we had chosen to represent the lesktone in one
dimensional manner such as through simply repregprthem with an integer value (or @s in (39)
above, it would be difficult to explain why this secota highest level of tone should ever have a lovggrin
effect on the following syllabl&® Employing Snider's geometry provides a simple alegjant explanation
for the observed phenomena. The multi-tiered gegnadtows the spreading of tHeregister separately
from the tonal melody and explains how a Mid-highd can have both a raising and a lowering effact o

the following word.

128 A possible phonetic explanation could be hypottessiin the form of dissimilation, but then the
existence of the MM, lexical word pattern would need to be explained.
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The floating tone docking schema that we propedexve needs another adjustment to account for
the behavior of the register. Because onlylthegister spreads and the effect is only noticealilen ah-
register is displaced, the schema will still wodk the majority of cases. A second step is necgsshen
the environment aligns as described.

(43) Floating tone docking rule with specification faibsequent lowering

a. Floating tone docking when TBUs=TRNs b. Resgl8tructure
jfl l—xz -iy %—xl ¥X2 -l%:y
TBU, T}in1 TBU,, TBU, TBU,, TBU,,

c. Subsequent lowering whep,¥M,

| h

TBU, TBU,, TBU,,

—0— -

When the register feature on the floating tonk, ithe environment is not met and thepread of (43c) is
not enacted. When the register feature on the fighdble is already, the effects of thé spread are

invisible. (43c) will serve to lower both a Highre® and a Mid tone.

5.3.23 Juxtaposition of the Floating M, with a Disyllabic M, H Toned Word

The third environment that will be addressed & jixtaposition with a disyllabic MH toned
word, a word which has a separate tone specifie@doh syllable. 1i§5.3.1.3 on floating H tones in this
environment, it was hypothesized that the regif#tature attached to the targeted syllable and thiedy
feature was stray erased; however, there was éittidence to confirm this assertion. In this settithe
behavior of the floating Mwill confirm the behavior that was postulated. 8ese the Mhas a-register

rather than &-register, the behavior of the register is evident.
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The sandhi which occurs when a-M; cluster is juxtaposed with a disyllabic,NH word is
shown in (44). The underlying representations hoavs in (44b). The targeted morpheme has two sépara
tonal melodies but only one tonal register is diati so OCP merger can combine theegisters. Similar
to the example in 85.3.1.3, the TRN of the ¥ blocked from associating as is demonstratethbybar
blocking the dashed association line (44c). Everugh the TRN is blocked, tHeregister still spreads,
delinking theh-register (44d) which is an iterative process (44&gel-register spread causes the complete
delinking of theh-register from both TBUs (44e) which results in thmwvnstep of the entire morpheme.
(44f) shows a potential surface structure; howethes, structure leaves two unresolved issues. ki
the floating H melody which still has its TRN. Thecond is the floating h register. These two uraatsl
tonal features probably stray erase; however, mesearch is needed to confirm this.

(44) M»-M; followed by a M H

a. Data to be explained

tul + sifnel — tud silnel

“fruit’  ‘yellow’ ‘yellow fruit’

b. UR
h | h h
4NN
tu si ne
c. UAC (and OCP merger bfregister), M TRN blocked
h h
VYN
| T
tu S1 ne
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d.l-register spread with-register delink

h | h

L II/ L H

tu si ne

e.l-register spread with-register delink (an iterative process)

tu

f. Surface structure

h | h
LK lH N
tu Si ne

The floating Mid-high tone has an effect on theistay of the following syllable; however, the tonal

melody is not affected. There is at this point ffisient evidence to conclusively postulate theefaf theH

tonal melody or thé tonal register which are left unassociated. Theral effect of the floating Mid-high
tone in this environment is a lowering of the fallag word. The loweredM, (L |) is phonetically and
phonologically equivalent to a LL(I) while the loweredH (H I) is phonetically and phonologically

equivalent to a M(H I). The word therefore maintains its overall tonzse (i.e., the second syllable is
higher than the first by two levels of tone) wHilkeing lowered as a unit (fromNH to L M,).

The L-M; cluster produces analogous results. Considesxthmple in (45).
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(45) L-M juxtaposed with disyllabic MH
a. Data to be explained

tfhii + sitnel  — tful silne

‘woman’  ‘yellow’ ‘yellow woman’
b. UR
I I h h
VY N
tfhii si ne

c. UAC (and OCP merger bfregister)

| h

/1A
I
tfhi

S1 ne

d.l-register spread with-register delink

I | h
1 ne

tfhi Si

e.l-register spread with-register delink (an iterative process)
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f. Surface structure

I I h
LK I' N
tfhii si ne

The syllable which hosted the Low to Mid-high chrstone surfaces with a level Low tone as expeatet

the modifier that follows this word surfaces withoavered tone on both syllablgd, H). The word which

normally appears as a Mid ) followed by a High toneH h), now begins at the phonetic Low levell}
and is followed by a phonetic Mid-High level tonid () because thé-register on both syllables was
replaced by d-register through low register spreading. As inregke (44), the tonal melody does not
appear to have any effect on the surface realizatiadhe utterance.

As was introduced in 85.3.1.3, the rigid applicatiof the UAC does not produce the correct
results. In both (44) and (45), it is evident ttta lexical tones for each morpheme are given pieoee
over the cross morphemic linkage. Because ther@ TRN already associated with each TBU of the
juxtaposed word, the linkage of the floating tomeéhe level of the TRN to the TBU is blocked. (46)a
schematized illustration of the environment. Thah#al association line with bar across it depices th
blocked association of the floating tone. At than, the only verified blockage of this sort ocgwrhen
the second morpheme has a itonal melody, so the tonal features are spetdieactly

(46) TRN docking blocked

h
Tu1 Ty L H
! RS v/
TBU, TBU, TBU,

While each TRN in (46) has a specified tonal meJotiBU, and TBY share one tonal register feature.

Because these TBUs are not fully, uniquely speatifibere is room of the accommodation of the tonal
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register from the floating tone as was demonstrated44d) and (45d) without conflict or contour
formation; however, it is unclear if this is a lage similar to a floating tone linkage or if itsanplel-
register spreading. The result is the same. Réwaliwhile most of the floating tone linkages iry8ltepec
Mazatec occur between the level of the TRN and TRikages between feature nodes, either the tonal
melody feature or the tonal register feature, drd TRN are also acceptable. In this case,|ttegister
spreads to the neighboring TRN causing it to defigkn its original register, a process which isyonl
visible if the neighboring register is different.ih. The depiction in (47) could be generalized beeaus
theoretically the process can happen regardleseategister specification present; however, ircfica in
Soyaltepec Mazatec, tHeregister is the only one that spreads, and theaspis only visible when the
neighbor is d.

47 Register docking with delink

N
TBU, TBU,

TBU,

The environment of (47) is now appropriate for tleemall-register spreading that was specified
in (43c) to occur. Employing RTT's multi-tiered gaetry allows the spreading of theegister separately
from the tonal melody, and explains how a Mid-highe can have a lowering effect on the following

word, even when the raising effect of tHeonal melody is blocked.

5.3.24  Juxtaposition of the Floating M, with a Monosyllabic H Toned Word

The effect of juxtaposing a monosyllabic H tonedrpheme after a floating Ms similar to the
effect described above in §85.3.2.3. Structurati, targeted morpheme has an equal number of TR#lls an
TBUSs, so we do not expect the floating tone to lle &0 attach; however, as was demonstrated in 86,3
when monosyllabic morphemes follow a floating tomecontour can be formed. Furthermore, in this
scenario, the floating tone and the following manpie have identical melody features which we exfmect

merge based on the OCP. When the floating toneantdg85.3.1.5), there was no apparent change in the
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following morpheme since both the melody and regitgatures were identical. The, Mhowever, provides
al-register instead of tHeregister of the H tone. Based on the behaviohefi;, with the disyllabic M H
toned word, we expect the floating; ¥b have a downstepping effect on the followingBtample (48)
demonstrates the downstepping of the H when ib¥adl the M-M; cluster.

(48) Floating M, juxtaposed with a monosyllabic H

a. Data to be explained

tki4 + hmal — tkii hmai
‘medicine’ ‘black’ ‘black medicine’
b. UR
h | h
tki hma

¢. When juxtaposed, UAC

h h
VY

|
tkli hma

d.|-register spready-register delink

tki

283



e. OCP merger produces the surface form

h | h
IZ/ \%
tki

hma

In (48b) the TRN of the floating Miinks to the following TBU. When this happens, thlomelodies are
linked to the same TBU and an OCP motivated meigeequired before the surface structure can be
produced. There are also two tonal registers wharh either remain associated with the same TBU thus
forming a rising contour (MH) or the second tonal register can be delinke@hvproduces a level M

Both of these options occur in Soyaltepec Mazdtatthe more normal pronunciation is a level. Mihe

targeted syllable’s surface tone can be interprageldeing a downstepped High tone, ti¢.(H I) which is

phonetically and phonologically the same as the M

5.3.25 Juxtaposition of the Floating M, with a Monosyllabic L Toned Word

The behavior of the floating Mwhen it precedes a monosyllabic L toned word ngilar to the
behavior of the floating H in a similar environmericurs, i.e., the formation of a falling contotihe only
difference is the presence of theegister from the Mwhich merges with the I-register of the L toned
target word. Consider the example in (49) in whiclkrerb with a floating tone precedes its Low toned
subject. In this case, the verb is disyllabic and bne pre-linked Mon its final syllable (49b). When the
UAC applies (49c) the first syllable receives it through linking to the same,Mvhich is already
linked to the final syllable. It links because tHAC aligns the initial syllable of the word withdhnitial
tone of the word, even if this tone is pre-linked.

(49) M»-M; juxtaposed with L

a. Data to be explained

maitfhgd  + tful —  maiff&d tful

‘needed’ ‘animals’ ‘animals are needed’
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b. UR

h I I
4 4
matfhg tfu
c. UAC
h I I
I 4 j/
matfhg t]{l

d. OCP - surface structure

h I

matfhg tfu

In this case, both the floating tone hdsragister and the attacked syllable hdsegister so merger occurs
rather than register spreading (49c-d). The alterpeonunciation of a level Mon the juxtaposed syllable
which was preferred for in (48) is rare in thisea$wo factors motivate the difference in pronutioia
between the level Mand a contour. First, the L tone in Soyaltepec aflaz is usually expressed
somewhere on the morpheme if it is present lexicdh the monosyllabic case, a contour is formed
because there is no second syllable on which fiatie thel melody. Second;register spread is expected
in the environment following a floating tone, satliis case, théregister from the floating tone can spread
and merge with thé-register of the targeted syllable without affegtithe tonal melody tier which is
forming the contour. In the example in (48) whdre targeted syllable hosts a H tone, the only alksl

contour is on the register tier ahdegister spread displaces the h-register.
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5.3.2.6  Juxtaposition of the Floating M, with a Monosyllabic M, Toned Word

The behavior of the Mfloating tone when followed by a Moned monosyllabic word provides
another opportunity to observe the expected corftmanation on a monosyllabic morpheme accompanied
by I-register spread. In this case, the targeted dgllaés d -tonal melody and &-register. Based on the
previous two examples, we expect the formation fafllang contour because both thkmelody from the
floating tone and the-melody from the targeted tone should be expredstdalso expect theregister to
be overwritten by thé-register from the floating tone. Consider (50)which the targeted syllable is a
monosyllabic Mid toned noun following a verb whiehds with a M-M; cluster. Once again, the sponsor
of the floating tone is a disyllabic verb which teabt, pre-linked to its final syllable in the UR.

(50) Floating M juxtaposed with monosyllabic M

a. Data to be explained

maitfhat + fsed —  maiffad fsel

‘grow’ ‘guavas’ ‘guavas grow’
b. UR
h I h
vy
matfha tse
c. UAC
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d.l-register spread with h-register delink

h | h
rnatTha (s
e. Surface Structure
h | h
)I< H@
rnatTha fse

The process in (50) is very similar to the prodhss we saw in (49), the difference being the ulyileg

presence of &-register on the targeted syllable. Therefore eimdtofl-register merger, we séeegister

spread with the accompanying delink of the origihakgister. The result is a falling MM, contour

which is phonetically equivalent to a;Ni.

A key difference between the tonal behavior iHlattd here and that which was seen in the
disyllabic M, H examples ir§5.3.2.3 is that the targeted morpheme is monosgll&yen though the tone
on the targeted syllable is fully specified andhis case exactly the same as in those exampkefptiting
tonal melody is not blocked as it was there. Téia special circumstance for monosyllabic morphemes

I will give one final example to demonstrate thgremding of thd-register to the end of the
phonological word which in a Soyaltepec Mazatecmphrase can include modifiers with the noun. Ih) (5
the example contains a floating;Nhat occurs on a quantifier which is the initiaember of the noun
phrase. This floating Mis juxtaposed with a monosyllabic,Mned word in a manner that is parallel to
(50) above. The difference here is that the moralsigd M, toned word is followed by a modifier which is

part of its phonological word, i.e., the domairtlod register spread.
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(51) M, juxtaposed with a mone-M, which is part of a larger phonological domain

a. Data to be explained

hé1 + tid + tfaingal — hod til tfalngal
‘six’ ‘boy’ ‘gray’ ‘six gray boys’

b. UR

Sy Y

ti tfa nga

c. UAC

v

ho ti tfanga

d.l-register spread with h-register delink

ti tja nga

e.l-register spread with h-register delink (iterative)

i

ti  ffanga
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f. Surface representation after OCP merger anetidal

h I
;/ W
ho

ti tfanga

Lexically, there are three separate words whichspezified as a cluster MV;, a monosyllabic level M
word and a level, disyllabic Moned word. When the words are juxtaposed, seyeoglesses take place.
First, since the noun and modifiers are closelpeiated, a single phonological domain is formed.dbed,
when the UAC motivates tonal linkages (51c), foaparate linkages occur, aligning the four available
tones with the four available TBUs. Thildregister spread happens twice, (51d, €). Andlfintthe OCP
motivates identical, adjacent features to mergd) (&ad deletion removes unassociated features.eThes
three words are now articulated with the first @lyle as a level Mid tone, followed by a level MiigH
toned syllable, followed by two syllables eachautited at a Low tone. The two fold effect of thedM
High floating tone is that it is expressed as &lé; tone on the middle word and it lowers the finakavo
to a Low; an effect that is only possible with thepanded geometry offered by RTT.

The two examples in this section demonstrate tth@tmonosyllabic situation is special. When a
monosyllabic morpheme is the target of a floatimiget a contour tone is able to form. However, winen
target's domain is expanded to be trisyllabic bithwnly one specified tone, the floating tone esuthe
tones to redistribute so that a contour does rmot.fob do not have an example of a larger domaih dbas
not contain a tonal plateau. In this environmeihtypothesize that the contour would still form, barther

research is needed for confirmation.

5.3.27 Summary

The floating M tone occurs as part of two clusters, theMj and the L-M. Regardless of which
cluster sponsors the floating tone, its behavidhéssame. The floating Mpossesses a similar floating tone
mechanism to the floating H; however, the resultissdinkage are slightly different. While the #ting H,

when active, raises all or part of the followindlalyle and has no influence on the rest of the inenge,
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the floating M both can raise all or part of the following syleland can lower the following syllable as
well as the rest of the morpheme. The investigatittihe floating M demonstrates the need for a lowering
element in the Mid-high tone since words (or paftsvords) following the floating tone surfaced lawe
than their lexically specified tones as was denrateti in§5.3.2.2,§5.3.2.3,§5.3.2.4 and§5.3.2.6. The
presence of the low register feature on thepkbvides an explanation for the lowering effectlud tone,
specifically, the spreading of thaegister. Adopting the geometry of RTT allows tiithe presence of the
I-register as part of the Mid-high tone and secibradlows the spreading of this feature indepenigeat a
discrete entity separate from the tonal melody.

Table 5-2 summarizes the activity of the floatidg. As has been repeatedly demonstrated, the
initial tone of the cluster is unaffected by théhaty of the floating tone, so it will not be adeksed in the
table. The first column indicates the type of waevlich follows the floating tone. The second column
describes the substructure of the tonal specifinatif the word and specifies its tonal registere Third
column describes the changes that take place itatheted morpheme. Within each block in this calum
first the effect on the immediately adjacent syiltais listed, then the effect on the remaindehefword is
summarized and finally the resulting surface tohthe entire word is indicated after the word ‘bews.’
The final column references the dissertation sadtiovhich the behavior is described.

Table 5-2 Summary of Sandhi caused by the floatinil

Specific type of Tonal shape of target— Resulting tone on target- § #
targeted word register present change on word, surface tone

L toned disyllabic | TBU which shares TRN changed to M-

A. word | reister remaining word unchanged, | 5.3.2.1
9 becomes (ML)
. . . changed to M—
B M, toned (Llsyllablc TBU WEICh _sr][ares TRN remaining word lowered, 539292
wor register becomes (M'M.)
M. H toned TBU with own TRN no tonal melody change-
C. 2 1 lone no shared tonal melody - entire word lowered, 5.3.2.3

disyllabic word but shared register becomes(M, H)
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Table 5-2 - continued

TBU with own TRN tonal no tonal melody change (OCP
D H toned melody same as floating merger)- 53924
"| monosyllabic word tone H lowered, e
h register becomes'H)
L toned TBU with own_TRN M, added-
E. . tonal melody different L unchanged, 5.3.25
monosyllabic word | ; .
register becomes falling ML
M. toned TBU with own TRN M, added-
F. monoszyllabic word|  tonal melody different M, lowered, 5.3.2.6
h register becomes falling M+M,

As can be seen in the table above, even when tiad taelody from the floating Mhas no influence on the
following syllable (as in Row C and D), the registill has influence. In rows A and B the syllable
following the floating tone’s sponsor becomes aleM;. The targeted morphemes in these two sections
include disyllabic words with more syllables thaRNs. There is therefore room to accommodate the
entire floating tone without forming a contour osing any lexical information. The difference betwehe
examples represented by row A and row B is thatmg@s in row A already host laregister, so their
registers are not changed by the spread of-thgister from the floating torn€’ The examples in row B,
on the other hand, hosheregister, and are therefore lowered bylthegister spread from the floating tone.
Row C summarizes the consequences of the juxtaposif the floating M and a disyllabic M H toned
word. In this case, the tonal melody is blockeasithe targeted syllable has its own TRN, but &ggster

is still active. The entire word which began wittslaaredh-register is lowered to thleregister. Rows D
through F describe the consequences of the juxtaposof monosyllabic words with the M The
examples in D share a tonal melody with the flaatione and therefore OCP merger occurs. The example
in E and F have a different tonal melody than tleating tone and therefore contours are formed. The

examples in D and F begin wittharegister and are therefore subject to lowering.

129 Note that the specifietiregisters must either merge or experience a sinoile@rwriting since two
consecutivd-regsiters would be visible by a sequential dowpsiteg of the pitch
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5.3.3 Summary of right floating tones

The above discussion and examples have demonkstisebehavior of two floating tones in six
types of environments. Several unifying charadiessare evident. First, concerning the floatinges
themselves, they:

< are members of underlying clusters which usuakywninked in the UR

« preferentially attach to the right

* have &H tonal melody feature

« inisolation form a rising contour on the sponsglable
Second, concerning the results of the floating sdimkages on the following syllable, the linkagesult in:

» alevel tone equivalent to the floating tone (wiies lexical tones can be shifted to accommodate

the added tone

» alevel tone equivalent to the floating tone (witem floating tone can merge with the tone on the

target syllable)

e a level tone lower than both the floating tone dhd level tone originally on the targeted

morpheme (when the melody merges and the registeads)

« afalling contour tone (when the following morpheimenonosyllabic and haslatonal melody)
Finally, the influence of the floating tone’s mejotkature is limited to the following syllable, bthe
influence of the floating tone’s register featusedependent on the quality of the feature: hiregister
feature can influence only the following syllabtee |-register feature can extend influence to the end o

the phonological domain.

5.4  Discussion

Tones in Soyaltepec Mazatec are best understobdhave in an autosegmental fashion but with
the expanded geometry of RTT described in Snid@91%sing this geometry the fundamental areas of
tonal behavior are easily described using autosatghtechniques. First, mobility, the tones in S®@ec
Mazatec are not always expressed on the morphenud whonsors them lexically. Second, it was shown

that the tones of Soyaltepec Mazatec can remain after the segmental information has been deleted
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from a morpheme. The tones can be expressed eithether syllables of the same morpheme or they can
attach to a neighboring morpheme. Third, examplegweral different types of tonal plateaus werash
including the sharing of tonal root nodes, the sigaof tonal melody features and the sharing ofton
register features. Fourth, TBUs of Soyaltepec Mezatere shown to be able to host up to three separa
tones. Finally, several morphemes were discussatdctintain no segmental information in the lexicon.
These tones function like clitics and can attathegito the right or left edge of a morpheme ordbmain

that they modify. The direction of their attachmenpart of their lexical specification as it doest adhere

to the UAC.

The floating tones discussed §6.3 were members of tonal clusters withtonal melodies. The
tonal processes described relied heavily on the UAdvever, several processes that were more briefly
described show that the UAC is not strictly adhaieeih Soyaltepec Mazatec. For example, the flgatin
tones with & tonal melody that occur at the left edge of booratphemes which were described in 85.2.2
and 85.2.4 defied both the typical left-to-righteditionality of the UAC in Soyaltepec Mazatec ahd t
expected one-to-one nature of attachments as aoiatoeis formed within the word rather than at tigee
This unusual behavior is completely different froine right floating tones described above§h3. To
begin with the left floating tone never links t@ ihost morpheme to form a contour tone. Second, the
floating tone always attaches to the syllable ¢déft forming a falling contour which ends at aw tevel
on that syllable. There were also several exceptiorthe UAC in which tones were shown to be pnkdd
in the lexicon. Morphemes demonstrated an affifidty their own lexically prescribed tones over tones
supplied by the environment which was especialle tof the tonal melody feature. Despite the several
examples which contradict the expected directionthef UAC, necessitate pre-linking in the lexicon or
disallow the expected tone shifting of the UAC, tbeal system of Soyaltepec Mazatec in generabvi|
the UAC. Tones can be considered to be unmarkéukitexicon and then linked to the available TBs i
a one-to-one, left-to-right manner.

Morphemes from Soyaltepec Mazatec were shown riaai with tones that differed from those

specified in the lexicon. Aside from the expectbdtisig of tones to the next TBU in line when thene
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more tones than TBUs, some morphemes in Soyaltelzegatec were demonstrated to cause a raising of
the next syllable while at the same time lowerihg tentire phonological domain that followed the
disruptive morpheme. Employing the multi-tiered gedry of RTT allows a straight forward explanation
of this lowering which is caused by the Mid-Higméoin certain environments. The independent spngadi
of thel-register from the Mtone to a H tone creates a representation whiphasologically equivalent to

a M,. Similarly, spreading theregister to a M creates a representation which is phonologicallyivalent

to a L. No other geometry explains this type ofdowvg in which a tone is lowered by one phonetapst

and the lowering is reflected exactly as such enghonological representation.
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CHAPTER 6

CONCLUSION

6.1 Overview

In this chapter, | conclude the work of this disson which has documented the sound system of
Soyaltepec Mazatec. The complexity of the toneesysbf Soyaltepec Mazatec has provided ample
opportunity to explore the geometry and featuresoné suggested by RTT. After summarizing the main
points discussed above, | discuss the advantagadagiting Register Tier Theory to describe the tone
Soyaltepec Mazatec. | also point out that while fhiecesses discussed above generally support the
adoption of the UAC in Soyaltepec Mazatec, theee some issues which preclude its strict application
Next, | comment on the placement of Soyaltepec Kémzm traditional tonal typology. Finally, | prope

topics for future research.

6.2 Summary

This dissertation set out to describe the basanplogy of Soyaltepec Mazatec by investigating
the segmental and tonal elements. In Chapter &tdildd the primary literature available and phogalal
analyses that utilize Soyaltepec Mazatec data. @i886) initially described Soyaltepec Mazatec {dng
did so without differentiating between phonologieald phonetic processes. Her article demonstrhates t
incredible number of surface variations that ondeutying tone can produce. Several of the tonahgbha
that Pike portrays appear to describe differengesthe phonetic realization of tones rather than
phonological processes. | include all of the atterss caused by single tones which were discussed i
§2.2.1 in this category, as well as the sandhi te initiated by changes in phrasal position whicts
discussed in§2.2.3.2. Pike also described behavior which is midtely phonological in nature, in
particular the behavior surrounding the contouretonThe behavior she described mostly hinted at
processes typical of contours composed of indilidagments; however, some of the behavior of the- Mi

high to High contour as described by Pike is padigtexplained if the contour tones are unitarheT
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composite behavior was explored in analysis by B{i®81) and Goldsmith (1990). Pike’s data helped
ferment and exemplify phonological thinking regaglithe nature of contour tones. Building on these
analyses, Pizer (1994) proposed an expanded teoahefry to allow for a structure that was able athb
reflect this sequential nature of tone, while adlowing unitary behavior. Pizer's analysis is natgting
and accounts for more of the processes describ&ikeythan her predecessors, but it does not sl

the problems introduced by Pike’s data, specificadoncerning the behavior of the Mid-high to High
contour.

In order to understand this complex system, lextéld fresh data. The basic non-tonal segments
were introduced and used in Gudschinsky (1959 P1©56) and Kirk (1966). While the segments were
previously introduced, they were never exemplifieca systematic manner. In Chapter 3, examples were
given to demonstrate the co-occurrence of eachiyessnset with each nucleus. In so doing, an asgum
in favor of considering the complex onsets of Symc Mazatec to be consonant clusters rather than
modified phonemes immerged; however, the argumeninat definitive and the result does not
fundamentally influence the tone of the syllablhisTis an area for continuing research.

Concerning the tones of Soyaltepec Mazatec, mg dabfirms that the tonal system is indeed
complex, but | found differences from what Pike adsed. In Chapter 4 the four levels of tone of
Soyaltepec Mazatec were described along with fsieag contours and two falling contours that canusc
on monomorphemic, monosyllabic words. | was noedblreplicate all of Pike's data or the procesdes
described but | discovered the tonal process aéteglowering heretofore never described for a Mez
language. This process is best described usingsiRediier Theory. Soyaltepec Mazatec contour tones
behave in a manner consistent with sequential taares processes that need to be explained usitgryni
tones do not occur. Specifically, no instances af-kigh to High rising tones which reduced to Mathés
were found. The system does not require the gegnaetscribed by Pizer; however, the typical single
tiered geometry employed by Autosegmental Geomelrigh offers only one level of tone specifications
is inadequate to explain the behavior exhibited.

Register Tier Theory was demonstrated to botly &pecify four levels of tone and allow enough

flexibility to fully describe and explain the tonphenomena present in an insightful manner. Spadifi
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the explanation of the lowering behavior of theaflog Mid-high tone hinges on RTT features and the
geometry which allows two tonal features to be Hj@et separately and function either as a unit or
separately. Examples such as those in (1) in wéiftbating M, causes the following syllable to assume its
value (through spreading both the tonal melody #edtonal register) are not surprising; howevee, th
resulting Low tone on the final syllable is surprgsunless the Mis specified to contain laregister which
can spread independently.

Q) The M, raises the adjacent syllable and lowers the fotigvsyllable

ndel + tiatwal — nded tialwal

‘shoe’  ‘white’ ‘white shoe’

When the M tone is specified to contain laregister as prescribed by RTT, simple registeeaging
(without tonal melody spread) accounts for the azeftone. The example in (2) reconfirms that lthe
register from the Mcan spread completely independently of its tonglbihy.

(2) The lowering behavior of the M

tul + siinel — tud silned

“fruit” ‘yellow”  ‘yellow fruit’

The features and geometry of RTT simply and eldga&mxiplain this otherwise mysterious behavior.

6.3 Tonal Processes of Soyaltepec Mazatec and the UAC

When the structure of the tonal primitives is defl according to the geometry of RTT as | have
suggested in this dissertation, the tonal procesé&oyaltepec Mazatec are readily understandatde a
explainable. Most of the tonal behavior exhibitech e explained without unusual or complicatedstule
The tonal redistribution that occurs is simply #degnment and linkage of tones according to the UAC
applied over the phonological domain, i.e., in & ¢one to one TBU ratio from left to right with seal
stipulations that will be highlighted below.

When the number of tones sponsored by a singlpmeone exceeds the number of TBUSs, the

morpheme will have an optional contour tone orfiital syllable when articulated in isolation (depery
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on the idiolect of the speaker); however, when gi®nological domain is expanded to multiple
morphemes the extra tone can be expressed onlbwif@m morpheme. This process is illustrated in (3
3) lllustration of UAC

a. Soyaltepec Data

tul + sulsel — tud sulsel

“fruit” ‘green’  ‘green fruit’

b. Simple obedience to UAC

Underlying tones

/Y %

Su S€

—_—

Application of UAC

h 1 1
tu su se

Results in correct surface tones

M, M, L
tud suisel

In (3) the total number of lexical tones exactlytoh&s the number of available TBUs and a one to one
match up is uncomplicated.

The straightforward application of the UAC overphonological domain is not without its
problems, however. For example, when the total remab tones specified for an utterance exceeds the
number of TBUs available, preference within eachrpheme is given to the tones which originate

lexically on that morpheme. In (4) a simple redlsttion of tones within the phonological domain
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according to the UAC would cause the incorrectratignt represented in (4b). However, when preference
is given to the lexical tones of each morphemesassahstrated in (4c¢), the correct surface form esgrg
4) lllustration of UAC with preference for lexical tes

a. Soyaltepec Data

tul + sidnel — tud silned

“fruit” ‘yellow’ ‘yellow fruit’

b. Simple obedience to UAC without regard for pfeme boundaries:

Underlying tones

h 1 h h
A

Application of UAC"?

h 1 h h
til si né

Resulting in incorrect surface tones

*M, M; Mo-H
*tud si1 ne’

c. Obedience to UAC allowing linkage of morphespecific tones before sandhi:

Underlying tones

h 1 h h
VY VY
tu Si ne

1301 have allowed the extra tone at the end to linkming a contour tone as is usually the case in
Soyaltepec Mazatec; this tone may also be leftifigaas occurs in some idiolects.
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Application of UAC at morpheme levEl
h 1 h h
tu si ne
OCP merger of A-register:
h 1 h
L/ H / LAn
tu sl ne

[-register spread with-register delink:

h 1 h
}/VL i
tu

Si ne

I-register spread with-register delink (an iterative process):

h 1 h
tu SI ne

Resulting in correct surface tones

M, L M,
tud silned

Notice that when preference is given to lexicalpedfied tones before floating tones are allowed to
associate, a complication arises in disyllabic wonrdhich sponsor one TRN. Instead of simple assoaiat

to available TBUs, a process of delinking will haeeoccur and the availability of the syllable wiked to

131 Multiple linkages occur only as a last resorthet énd of the derivation when a completely unassedi
TRN exists word finally.
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be specified using reference to multiple linkagéhis does not change the overall process, but if
preference is given in one instance, it must bemgiw both and an additional delinking step musaded
for the sake of consistency.

An alternate explanation for the preference ofphemes for their lexically prescribed tones is to
propose that the tones are pre-linked in the lexiocoaking the application of the UAC unnecessaher&
are morphemes in Soyaltepec Mazatec which must &ialeast some of the tones pre-linked. For example
there are two types of disyllabic words which hasM, and a M. The words in (5a) must contain a
lexically linked tone while the words hosting tterge tones in (5b) can have their tones linked tjinahe
application of the UAC. The fact that both tonetgats are attested confirms that at least somes ot

be pre-linked in the lexicon of Soyaltepec Mazatec.

(5) Lexically prescribed tones in Soyaltepec Mazatec
a. M, pre-linked b. Mlinkage UAC assigned
SM Gloss SM Gloss
tfaingid ‘plum’ tfainga ‘old’
kuini4 ‘monkey’ kadsii ‘neck’
naipat ‘dog’ naihpat ‘dream’

The words in (5a) must minimally contain the linkagf the Mid tone to the second syllable as degiate
(6) while the words in (5b) may exist in the lexic@ith no linkages depicted.

(6) Minimal underlying tonal association mandated by fibrms in (5a)

h 1
LI(i/

tfa ngi

‘plum’

Assuming a form such as that in (6) still allows first syllable to be linked via the UAC which Isafor

the first tone of the morpheme to be linked tofthet TBU whether it is already linked or not. Altetely,
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both syllables of the morpheme may be pre-linkethéoM,. The only other alternative would be that two
M, tones exist in the lexical entry for this morpheseethat the tonal assignment would be, (ML M,)
forcing an OCP merger after the UAC applies, bigt $eems the least likely option.

The tonal process described§i.2.2 and 85.2.4 in which a suffixed morpheme caitise linkage
of a Low tone to the final syllable of the stemoait&ecessitates a lexically prescribed tone link@gmsider
the example in (7) in which the Mbn the clitic must be lexically linked to forceeth. tone to link
preferentially to the stressed syllable of the stather than to the clitic as left to right directality would

predict.

(7 L attaches to the left, not to the right
a. Data to be explained

tsad + -Jrid — fsaV-rif not *t'sai-ri

‘bag”  ‘your’ ‘your bag’

b. Process reflecting lexically linked,Mn the clitic correctly yieldingsay-rid

Underlying forms Surface Linkagés

h I h h | h

% Nl A\ (
& i
‘bag’ ‘your’ ‘your bag’

c. Process with no lexical linkages incorreciglging *tsa4-riJ

Underlying UAC obedient Linkages
h I h h | h
/o N /ALY
fsa -ri téa ;;
‘bag’ ‘your’ ‘your bag’

132 The final structure will reflect OCP necessitateergers which are left to the reader at this time.
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The process actually calls into question the apfibo of the UAC in Soyaltepec because the Low tone
supplied by the clitic must attach to the left if $ource, forming a contour word medially. Ther aso
examples of morpheme medial contours which mustl@miexically prescribed linkages such as the
examples in (8).

(8) Morphemes with internal contour tones

SM Gloss

jaltfit  ‘women’
kulifal ‘how’

tu1f?i1  ’bellybutton’

Despite the examples which necessitate lexicalgsgnibed tone linkages, for the majority of the deor
and processes in Soyaltepec Mazatec, the applicatithe UAC is not contraindicated with the folliongy
stipulations:
1. The phonological domain encompasses the amina phrase or a verb and closely
associated nouns (when the number of TBUs imltineain is equal to the number of
TRNs and at least one morpheme has less TRNSTBaS or if the following
morpheme is monosyllabic).
2. Despite the ability to spread extra tones acnosrpheme boundaries, preference is still given
to lexically prescribed tones.
3. There are some tones that must be linkedeitetkicon (and, or the direction of alignment may
need to be specified lexically for some morphémes
4. An unassociated tone between two linked toriftsrma grammatical word will associate to a
stressed syllable if available.
In general, having a few tones which need to b&elinin the lexicon does not contraindicate the
application of the UAC, and assuming its generatppts simplifies the explanation of the tonal peses

that occur. However, it is clear that it cannotseen as a strict, universal convention. Whetharobithe
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analyst chooses to presuppose the UAC or to asthahenost tones are linked in the lexicon, the cligni

of the tones using RTT is useful to the understagdif the system.

6.4  Tonal Typology

Pizer (1994) suggested that Soyaltepec Mazateadatidall neatly within either of the traditional
typological categories used to describe tone amggested that there should there be a third digtimct
which she entitled Mesoamerican. Yip (2002) alsent® to offer a third distinction for tone languages
which she calls tone systems of the Americas. Tam drom Soyaltepec Mazatec presented in this
dissertation reveal that the system possesses cwamacteristics that are more African in nature sowhe
that are more Asian; however, there are no prosdhse fall outside both groups.

The first characteristic that is usually considiendhen labeling a tone language is the type ofg¢one
that are present. Asian languages tend to have caoteur tones than level tones while African laages
tend to have mostly level tones. In this mannegaBepec Mazatec appears more like an Asian lareguag
since it has four level tones and seven contowgdomhe second distinction is that Asian languageslly
have unitary contour tones while African languatgex®l to have level tones with contours which ardena
up of combinations of the level tones expressedaaingle syllable. Based solely on this distinction
Soyaltepec Mazatec appears to fit in better withicAh tone languages. While there are at least two
contour tones in Soyaltepec Mazatec which appedretanits (M-H and L-M,), there are no processes
which exploit their unitary nature. On the othentiathere are several instances in which the coitgpos
nature of the majority of the contour tones is eikpl. Also, a register lowering process similanature
to the downstep traditionally found in African tolamguages was found. The tones in Soyaltepec Mazat
have a strong affinity for their TBU which is similto Asian tone languages; however, it is comnmn f
the TBU to surface with its tone altered even thotige lexical tonal information is maintained. Also
while the processes that occur in Soyatlepec Mazate very reminiscent of African tone systems, the
highly mobile tones often exhibited in African ssts do not occur.

In order to visualize and summarize these diffeesnand the place of Soyaltepec Mazatec (SM)

in the typology, | have placed the characterisassdescribed in Yip 2002 in Table 6-1. While the
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characteristics given are not exhaustive or syristhary (i.e., agreement on one side of the ctiaets not
automatically signify disagreement on the othee)kidhey give a picture of the tendencies of the tw
groups. When Soyaltepec Mazatec exhibits the givemacteristic, a checkmark is placed in the foiltgwv
column under SM. When the characteristic is preskat not definitive, an asterisk is placed. If the
characteristic is not present, the SM cell is idink.

Table 6-1 Asian versus African tonal systems and ¢hplace of Soyaltepec Mazatec

Asian Tonal Systems SM | African Tonal Systems SM
complex inventories v small tonal inventories

heavy lexical weight on tones v grammatical tones v
unitary contours * sequential contours v
strong affinity of tone to TBU v highly mobile tones

spread blocked by assigned TBUs toneless TBUs common

complex sandhi: local affect v sandhi: spreading v
assimilation, polar tones
dissimilation, downstep v
contour metathesis, OCP motivated changgs
chain-shifting

From the list of characteristics given in Tabld ,6it is evident that Soyaltepec Mazatec has
characteristics of both African and Asian tone sys; however, there is more agreement with therAsia
tone characteristics. These characteristics plaeateyr emphasis on tonal inventory and the natfitheo
tones themselves than on the tonal processes. Hifesent perspective, | present a comparison tchar
created by Hyman (2007:17) which highlights elewgpical characteristics of tone languages. The
characteristics from the chart are reproduced lrer€able 6-2. When the tone system of Soyaltepec
Mazatec aligns with a given characteristic, a cheak is placed in the box following that charactci

and an asterick indicates that the characteristast partially applies.
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Table 6-2 Soyaltepec Mazatec in Tonal Typology

“Contour tone systems” (ASIAN) (SM) | “Register tonesystems” (AFRICAN) (SM)
Fewer level tones than contours v More level tones than contours

Contour tones = units * Contour tones = sequences (clusters) v
Contour tones have free distribution Contour tones (clusters) are often limited *
within the utterance to the last syllable

Dissimilation of contour + contolt Dissimilation of contour tones = rare v
Metathesis of features within [a Metathesis of contour tones = rare v
contouf®

No downstep Downstep v
Floating tones = rare Floating tones = frequent v
Tone spreading = rare Tone spreading = frequent v
Function of tone = lexical Function = lexicahnd/or grammatical v
Words are monosyllabic Words come in various sizes v
Tones are restricted by syllable type Tones may occur on any syllable type v

The reason an asterick is placed in the cell daisgriunitary contours in Soyaltepec Mazatec hasaaly
been discussed: there are two contours which appdee unitary; however, there are three risingtcors
and a falling contour which are definitively coreaations. The second asteric in this chart appearause
even though one of the Asian characteristics afvalig contour tones on any syllable is present in
Soyaltepec Mazatec, it is also true that the cantones are still more commonly found on the final
syllable. Although the tonal inventory of Soyaltep®lazatec is perhaps more complicated than some
African Tone languages with four levels of tone amdproliferation of contours, according to the
characteristics in Table 6-2 it overwhelmingly akgwith the register type languages traditionatiyrid in
Africa.

Given the two different sets of characteristicag ssummarized from Yip (2002) in which

Soyaltepec Mazatec aligns more with the Asian systeand the other from Hyman (2007) in which

133 As in the process in Tianjin 35-35 55-35.
134 As in the process in Pingyao 53-5835-53.
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Soyaltepec Mazatec aligns with the African systeins, apparent that the tonal system in questionat
easily characterized into one group or the otheya8epec Mazatec has an Asian tonal inventory whos
tones participate in African type processes. Basgethe tonal data from Soyaltepec Mazatec, ther®is
reason to advocate a third type of tone languageifsgally for the Americas. However, there is mvation

to eliminate the either-or mindset and strict dosisset up by the binary typology.

6.5 Recommendations for Future Research
This dissertation has just begun to touch on #qeathts of the richness of Soyaltepec Mazatec. In

this section | make recommendations for some oatkas which deserve further study.

First, it is suspicious that /s/ anfd ¢o-occur with a glottal stop but not a glottaté#tive. It is

possible that this combination should have beemessmted. The high energy friction produced in the

formation of a sibilant may mask the presence hHfThe examination of the segmental co-occurrence i

Chapter 3 revealed that /s/ anfl ke the only coronal phonemes to occur with the nasalized /&/, while /h/

and clusters with /h/ do occur with /6/. These facts suggest the possibility that the syllables listed as /s6/ and

/if6/ are actually /shd/ and ffhd/ respectively. The sibilants deserve more attentiperhaps via an

instrumental study comparing both the length ofdhset as well as the frequency of the energy medlu
Second, | made a case feregister spread which results in the lowering owdstep of some
tones. At this point in the analysis, all of theedmented instances occur as the result of word fliveting
M, tones. It is logical to expect the L tone to exerimilar influence since it also contain$-register;
however, there are no instances of word final fil@at. ow tones. Future research should examine tie L
tone as well as diverse environments surroundireg Mid-high tone to determine if register lowering
occurs in other circumstances.
Third, evidence for upstep should be examinedeOlitesoamerican/Mexican languages such as
Acatlan Mixtec as re-analyzed by Snider (1999) have tstwwn to have upstep, a phenomenon in which
High tones which become progressively higher wheitwdated in succession. Occasionally when |

recorded words in lists, | observed that the Higies seemed to get progressively higher when tbeyro
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in succession. To date | have not documented #iienqm in natural, spontaneous utterances. In dxaer
investigate the potential for upstep in Soyaltebazatec, carefully designed word lists should heitet!
from various speakers and the pitch height of eaatd measured and compared. Also, natural uttesance
in the form of short texts should be examined ttedwine if the pattern occurs outside of list irdtion
and if so the environment should be documented.

Fourth, the tonal patterns of women and men shbeldxamined separately to determine if there
are patterns that are gender specific. The pat@ropstep that | observed occurred in the recgsliof
women and it has not been observed in any of tHe smeakers; however, | do not have the identistd |
recorded by a male speaker. Also, in my experieihé®much easier to discern rising tones amomgafe
speakers than male speaker while falling tonesnaoee apparent among male speakers than female
speakers. More data and speakers are needed tminhetéf these trends are speaker specific orssiedily
relevant. Another manner to address the issue pflafespecific speech would be to interview native
speakers to illicit their opinion on the subject.

Fifth, the verb system offers immense opportutotyitness tonal activity especially with regards
to the inflections that occur, some of which induavert segmental material and some of which arelyu
tonal. This system deserves in-depth considerafionthe purposes of this dissertation, | focuseahgrily
on non-verbal phrases in order to demonstrate timngitiyes of the tonal system without the confusimin
possibility of the layering of grammatical morphesnwehich are often indicated completely through tone
Now that the basics of the tone system have betbleshed further work on the verb system would
demonstrate the interaction of tone in more diversdronments and has the potential to reveal [seEe
as yet undiscovered.

Sixth, | would like to study the perception of éohy native speakers. The tone on native speaker
utterances could be manipulated using the compuitggram PRAAT (©1992-2009 by Paul Boersma and
David Weenink) in order test the tolerance for tovariation by native speakers. Perception studies
which the tone on the given word is as it would g, the tone on the following syllable is not affsd
properly, i.e., so the sandhi rules aren’t followaauld be interesting. Perception tests could rd@tes

how much variance in tone or mistakes in tonal pnaiation influence the semantic perception.
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Seventh, it has been demonstrated that mobilestamoeur at the end of nouns, verbs and
modifiers. Thus far, the interaction between thebiieotone and a following morpheme has been
demonstrated only in utterances which contain oobil@ tone. It is possible to conceive of an utterin
which several morphemes have mobile tones sucB)a®es the implementation of tonal shift proceed
with a domino type effect (9b)?

(9) A potential utterance with 3 mobile ton&s

a. Underlying forms

(maiffg1)  (hd1) (tfhod) (tiatwad)

‘are needed’ ‘six’ ‘eggs’ ‘white’
b. Potential surface form

(maitf&4 hoV tfhoV tiatwal) ‘Six white eggs are needed.’

I have observed that the tonal shift is sometimlesked by the presence of a High tone or a cluster
containing a High tone, but | have not witnessetidbnsequences when this blocking tone is itsdftiesh

to a different morpheme. In this situation, wiletblockage be lifted and the tone allowed to shiftyill

the shift remain blocked? If the utterance in (®ed with a color such as purplaig?) which has a rising

tone would all of the tone shifting be blocked ustjthe immediately preceding morpheme? Is théiraia
to the number of tonal changes which can occursimgle utterance? Etc.

Also, the interaction of tone, intonation and disse functions should be studied through the
examination of natural speech and texts. Tone iieffinserves to mark phrasal boundaries. The piiggib
of further discourse functions that may be impdrtéor the purposes of translation should not be
overlooked.

Finally, | would like to do further analysis ofetlsystem with instrumental documentation in order
to explore my observation that some speakers ofl8mpec Mazatec tend to maximize the tonal space

within each utterance. Specifically, if a briefartince consists of only two tones, they will temdbé near

135| suspect that in natural speech the verb inutisrance would be shifted to the end to alleviatme of
the tonal complications, but | have never triedlicit such a phrase.
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the extremes of the tonal range for a speaker,rgatthe analyst to the conclusion that they represe
examples of a High and a Low tone. However, whéimrd tone is added to the utterance, the toneespac
can be redistributed to reveal that the first twoes were actually not tonal extremes. For example,
consider the data in (10) in which the lines witkine bracket represent the relative pitch heightath
syllable. All of the tones in this example are leomes.

(20) Difference in pitch space in an a two tone utteeaverses a three tone utterance

a. Utterance with two tones that are L angvsl three tones which are H LLM

- -]

tfu tia wa Vs. ho ffu tia wa

‘white animal’ ‘two white animals’

b. Utterance with two tones that are L H vs. ¢hi@nes which are pL H

{@u hma] VS. {te tTYl:hmj

‘black animal’ ‘ten black animals’
The morphemes in the two toned utterances in (X@hhkg appear to have similar tones until a third
morpheme with a known tone is added. When a Highk te added as in the second utterance in (1G&), th
two original morphemes in the utterance prove telbser in pitch than they were at first, revealingow
followed by a Mid, not a High. The utterance inl§),0on the other hand is shown to be a Low followgd
a High when a morpheme known to contain a Mid tisnedded. Adding a known High tone would also
confirm that the second syllable is indeed arti@daat a similar height, but, for the sake of corigom, the
demonstration was provided using three separatestofo the best of my knowledge, this type of

phenomena has never been documented in a systestuatic

6.6  Final Remarks
This dissertation has provided a complete deseorigif the phonemes and tonemes of Soyaltepec

Mazatec. The foundation for understanding its cexmpbnal system has been established. Soyaltepec
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Mazatec is a language which demonstrates thatrélgitional monovalent manner of examining tones is
inadequate for complex systems. The geometry aatlifies of tone as described by RTT are not only
adequate but illuminating when applied to the todala of this rich and energetic tone system. The
flexibility of RTT which allows independent spreadi of the register tier is necessary to explain the
lowering instigated by the Mid-high tone. When tfeatures for tone are allowed, the tone system of
Soyaltepec Mazatec exhibits typical Autosegmentanomena. Similar to African tone languages, its
contour tones are viewed as concatenations of tewels instead of as units. Soyaltepec Mazateenioas
levels of tone than the average African language,up to five levels of tone have been documented i
African languages. However the complexity of theeintory is more in line with Asian tone systemsjsas
the affinity of the lexical tones to their specifi@BU. The tone system also includes morpholodizaés
and floating tones, both of which are common amAfrican type tone languages. Soyaltepec Mazatec
offers a more dynamic and extensive use of tone Swme languages, combining African and Asian

characteristics, but the essence of the behavibishvoccur are not extraordinary or unique, justasded.
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APPENDIX A

THE OTO-MANGUEAN LANGUAGE FAMILY
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Amuzgoan(3)
Chiapanec-Mangue(1)
Chinantecan(14)

Mixtec-Cuicatec(54) Cuicatec(2)
| Mixtec(52)
Mixtecan(57) Trique(3)
Otopamean(17) Chichimec(1)
Matlatzincan(2)
Otomangueart™9 Otomian(11) Mazahua(2)
| Otomi(9)
| Pamean(3)
‘ Chocho(1)
Chocho—PopoIocan(S)‘ Popolocan(7)
Ixcatecan(1) Ixcatec

Mazatecan(8 Ayautla

Chiquihuitlan
Huatla

Ixcatlan
Jalapa de @z
Mazatlan
San Jerénimo Tecoéatl
Sovyaltepec

Subtiaba- Tlapanecan(b)

Zapotecan(63) Chatino(6)
| Zapotec(57)

138 These language family associations are as foulYagugi 1995:7-8. The format is my own design.
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APPENDIX B

PIKE’S MINIMAL PAIRS
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Minimal tone sets listed in Pike’s article, sectidrl page 69. | have listed the pairs here usingy IP
notations and separated into groups with headiRg®6 list was a running list separated by comanas
semicolons.) Recall that tones on separate sylahte separated by a space while contour tones are

indicated by a dash (-)
(D Contrasting H and M, on second syllable.

a.LH naltf?al ‘mother-in-law’

b. L M, ntfel?nal ‘my cooked corn’

2) Contrasting L and M, (b, c) on first syllable and M,-H, M, and L on second

syllable.

a.L M-H nil?jul “fierce’

b. M, M, ni{?jud ‘gopher’
c.L M, nil?jud ‘ant’

d.LL nal?jul ‘corn dough’

3) Contrasting M, M;-H with L M,.

a. M, M-H nai?ja’l ‘thorn’
b.L M, nal?jad ‘a net’

4) Contrasting M, H with L L

a. M, H tsed?e] ‘lazy’
b.LL tsel?e] ‘his’

&) Contrasting M,-H, M,-M, and M, on the second syllable.

a. M, M,-H tedja’l ‘wide’
b. M, M,-M, tedjat ‘deaf’
c. M, M, wadijal ‘she makes [tortillas]’

(6) Contrasting H, M,, M;-H, M, and L.

a. H swel ‘hot’

b. M, sjai ‘there [sitting]’
c. M;-H fal ‘work’

d. M, Jad ‘tiger’

e.L Jal ‘dew’

315



(7 Contrasting H, M;-H and M,.

a. H tel ‘he dances’
b. M,-H tel ‘wide’
c. M, ted ‘ten’

(8) Contrasting M,-H, M;-M, M, and L

a. M;-H the ‘rubbish’

b. M,-M, the ‘a cough’

c. M, thjai ‘there [standing]’
d.L thel ‘a plant’

9) Contrasting H, M,-H and L.

a. H fshul ‘toasted’
b. M,-H tshu'l ‘grave’
c.L tshu. ‘onion’

(10) Contrasting M,, M,-M, and M, on the second syllable

a. M, M, tse{h&d ‘it fell’
b.M, M,-M,  fsethé ‘it is visible’
c. M, M, ntahe ‘River Tilpan’

11 Contrasting H, M;-H, M,-M, and L.

a. H ntal ‘smooth’
b. M,-H nta’ ‘good’
c. M,-M, ntad ‘a song’
d.L ntal ‘voice’

(12) Contrasting L with M;-H on second syllable (a, b) L with M, on first
syllable (d, c) and L-M, M,-H (e) with both.

a.LL nalntal ‘cactus’

b. L M,-H nalnta’l ‘spring’

c. M, M;-H naintal ‘river’
d.L-M, M,-H  na/ntal ‘godmother’
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(13) Contrasting M, with L on first syllable (a, €) and L, M,-H, M,-H and M,-M,on
second syllable (b-¢).

a. M, M,-M, niinta4 ‘bone’
b.LL nilntal ‘fox’
c.LM-H tilntail ‘buy!’

d. L M,-H tilntail ‘make [it]!’
e. L M,-M, fsuntu ‘worm’

(14) Contrasting M, on first syllable with H and M,-M, on second syllable and both
contrast with L M,.

a. M, H niintul ‘slippery’
b. M, M,-M,  niintut ‘needle’
c.L M, niintud ‘pimple’

(15) Contrasting M,, M, and L on final syllable.

a. M, M, fsainka ‘he ran’
b.LL fsalnkal ‘cotton’
c. M, M, tfainka ‘old’
dLL tfalnkal ‘liver’

(16) Contrasting M, H with L L.

a. M, H ntuthu]l ‘long’
b.LL ntulhu ‘soap’

(17) Contrasting M;-H, M,-M,, M, and L on final syllable.

a. M, M,-H naiful ‘flower’

b.LL nalful ‘throat’

c.LM,-H tshalful ‘fuzz’

d. M, M, tsidful ‘he boils [something]’
e. M, M,-M, nifsu ‘dipper’

(18) Contrasting 4 level tones on final syllable

a.LH tfal?al ‘armadillo’
b.L M, tfhiil&1 ‘his wife’
c.L M, hal?o4 ‘all right’
d.LL hel?el ‘new corn’
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