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Tonos otomangues

Introducción

Idiomas otomangues en lingǘıstica

El estudio del mixteco de San Miguel el Grande le provocó a Pike a
escribir su volumen influyente sobre tono.

“Los viajes al tribu mixteco en Oaxaca, México durante de los años
1935 - 1946 me regalaron la oportunidad de estudiar su idioma
tonal bajo el patrocinio del instituto lingǘıstico de verano de
Glendale, California (con talleres académicos en la universidad de
Oklahoma). Los problemas que se enfrentaron durante de esta
época provocaron el desarollo de métodos para resolverlos que
actualmente constan del núcleo de este volumen.”

(Pike, 1948); (mi traducción)
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Tonos otomangues

Introducción

El estudio de lenguas mesoamericanas promovió el desarollo de
tonoloǵıa moderna en la lingǘıstica.

El análisis de Popoloca de la Sierra (Hockett, 1947) incluyó
componentes separados sobre el nivel segmental de la palabra y fue
una motivación de la teoŕıa autosegmental (Goldsmith, 1990).

Goldsmith apoyó sus predicciones con el comportamiento de tonos
flotantes en mixteco de San Miguel el Grande (Pike, 1948) y la
descomposición de tonos de contorno con datos de mazateco de
Soyaltepec (ibid).

¿Cómo se importan los estudios actuales en la fonética y la
fonoloǵıa de tono?
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Tonos otomangues

Introducción

Tesis

Por sus complejidades fonológicas y caracteŕısticas tipológicas, el
análisis de los tonos en idiomas otomangues sigue estar un tema
pertinente al respecto de debates actuales en la morfoloǵıa,
fonoloǵıa y fonética.

1. Rasgos fonológicos tonales en la fonoloǵıa y alomorf́ıa tonal
de triqui de Itunyoso

I contra Clements et al. (2011) y Hyman (2011)

2. Alineación moráica en la fonética de los tonos en mixteco de
Yoloxóchitl

I contra Xu and Liu (2012); Xu and Prom-on (2014)
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Tonos otomangues

Introducción

Bosquejo

1. Fondos sobre tono en idiomas otomangues

2. Estudio morfofonológico: patrones tonales de triqui de
Itunyoso

2.1 Fonoloǵıa triqui
2.2 Cambios tonales con cĺıticos personales
2.3 El papel de los rasgos fonológicos en el bloqueo de cambios

tonales inducidos por la morfoloǵıa

3. Estudio fonético: la alineación tonal en mixteco de Yoloxóchitl

4. Discusión
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Tonos otomangues

Fondos - tonos otomangues

Idiomas otomangues
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Tonos otomangues

Fondos - tonos otomangues

La familia otomangue es la familia lingǘıstica más grande en las
Américas y la novena más grande en el mundo (177 variantes).

Amuzgo Amuzgo

       Oriental Mixtecano Mixteco

Triqui

Cuicateco

Popolocano Mazateco

Ixcateco

Chocholteco

Popoloca

Zapotecano Zapoteco

Chatino

Otomangue:

Oto-Pame Chichimeco

Pame

Matlatzinca

Otomí

Mazahua

    Occidental Chinantecano Chinanteco

Subtiaba-Tlap. Subtiaba

Tlapaneco

Chorotegano Chiapaneco

Chorotega
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Tonos otomangues

Fondos - tonos otomangues

Aproximadamente 40% (71/177) son en peligro de extinción
(“amenazada” o peor según Lewis et al. (2013)).

Endangerment status of Oto-Manguean languages (Ethnologue, 2013)
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Tonos otomangues

Fondos - tonos otomangues

Tono en lenguas otomangues

I Todos los idiomas otomangues son tonales y muchos tienen
inventarios tonales grandes. Al menos tres tonos están
reconstrúıdos al nivel más antiguo de la historia de la familia
(Kaufman, 1990; Rensch, 1976).

I Contrastes glotálicos son normalmente ortogonales al tono
(Silverman, 1997).

I Ataques complejos son posibles pero muchos idiomas en la
familia no tienen śılabas con codas. Palabras son polisilábicas.

I Tienen procesos morfológicos complejos con los verbos, con
los cĺıticos personales que normalmente incluye cambios
tonales (Campbell et al., 1986; Palancar, 2009; Suárez, 1983).
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Fondos - tonos otomangues

La distribución de tono en el mundo

(Maddieson, 2010)
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Tonos otomangues

Fondos - tonos otomangues

Complejidad tonal (Maddieson, 2010)

Idioma Porcentaje
Sin tono 307 58.2%
Con tono 220 41.8%

Idiomas Porcentaje de idiomas tonales
1-2 tonos 132 60%
3+ tonos 88 40%

Idiomas con 3-6 tonos son (más o menos) comunes, p.ej. Tailandés
(5), Mandarino (4), Vietnamita (6), Cantonés (6), Yórùba (3).
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Fondos - tonos otomangues

Sistemas complejas de tono

¿Cuántos tonos ocurren en idiomas otomangues?

Idiomas Tonos

Pame norteño 2 (Berthiaume, 2004)
Mazahua 4 (Knapp Ring, 2008)
Chinanteco de Tlacoatzintepec 7 (Thalin, 1980)
Triqui de Itunyoso 9 (DiCanio, 2008)
Mixteco de Yoloxóchitl 10 (DiCanio et al., 2012)
Chatino de San Juan Quiahije 11 (Cruz, 2011)
Mazateco de Chiquihuitlan 17 (Jamieson, 1977)
Chinanteco de Quiotepec 19+ (Castillo Mart́ınez, 2011)

¿Pero dónde se los cuenta? En la ráız? la śılaba? la mora?
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Tonos otomangues

Morfofonoloǵıa triqui

Triqui de San Mart́ın Itunyoso

Hay tres variantes triquis: Copala, Chicahuaxtla, y Itunyoso.
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Tonos otomangues

Morfofonoloǵıa triqui

Tonos en Triqui de Itunyoso

Hay 9 tonos en śılabas finales pero solamente tonos niveles ocurren
en śılabas no-finales. Hay dos codas glotales (h, P) (DiCanio,
2008).

Hay cambios morfológicos de tono, pero no existe procesos de
sandhi entre palabras (DiCanio, forthcoming).

Tono AFI Glosa Tono AFI Glosa

4 B:e4 ‘pelo’ 43 li43 ‘chiquito’
3 n:e3 ‘arado’ 32 n:e32 ‘agua’
2 n:e2 ‘mentir’ 31 n:e31 ‘carne’
1 n:e1 ‘desnudo’ 45 joH45 ‘mi frente’

13 jo13 ‘ligero’
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Tonos otomangues

Morfofonoloǵıa triqui

Tonos triquis, de DiCanio (2012)
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Tonos otomangues

Morfofonoloǵıa triqui

Prominencia final

Tonos de contorno y codas solamente ocurren en la última śılaba
de la ráız. Esta śılaba es más larga también (DiCanio, 2010).

236 Journal of the International Phonetic Association: Illustrations of the IPA

Figure 6 Segment duration in disyllabic words.

To illustrate the stress-related phonetic differences for consonants, durational
measurements of the stops /t k/ and the affricate /tʃ/ were made at two different prosodic
positions in disyllabic words: the onset of the initial syllable (CVCV) and the onset of the
final syllable (CVCV). Eight speakers (four male, four female) were recorded producing five
repetitions of 45 words contrasting in prosodic position. Each word was produced in the
middle of a carrier sentence /ni4ja43 __ nə̃3/ ‘I see ___ here’.

The results from a repeated measures ANOVA on prosodic position with preaspiration
duration, closure duration, burst duration, and VOT as factors show significant main effects
of prosodic position on preaspiration (F(1,2) = 122.0, p < .01∗∗), closure duration (F(1,3) =
20.0, p < .05∗), and VOT (F(1,1) = 1528.1, p < .05∗). Word-medial stops and affricates were
usually preceded by a short period of preaspiration. This occurred in 595/826 (72%) of all
word-final syllable tokens. Such preaspiration was absent in word-initial stops and affricates.
The average duration of this preaspiration was 39.5 ms (s.d.19.7 ms). Stops and affricates
in word-final syllable position also had slightly longer closure duration (79.1 ms) than
when in the onset of the initial syllable (65.6 ms). For the stops, VOT was only marginally
longer in word-final position (17.9 ms) than in word-initial position (15.1 ms). For the affricate,
frication duration was marginally shorter in word-initial position (63.2 ms) than in word-final
position (69.3 ms). The average total duration for obstruents in word-final position was
150.8 ms, while the same obstruents had a total duration of 103.7 ms when surfacing in word-
initial position in non-final syllables. The result of this phonetic process is a lengthening of
obstruents in final syllables. Since this is the position of stress in Trique, such lengthening
can be considered a type of prosodic strengthening (Keating et al. 2000).

Similarly to consonants, vowels in non-final syllables are significantly shorter than those
in final syllables. To show this, duration measurements were made of vowels in initial syllables
and final syllables in disyllabic words, using a set of 28 disyllabic words, repeated five times by
each of the eight speakers (four female, four male). Each word occurred in the same citation
context as the consonants which were measured above. A one-factor repeated measures
ANOVA with Speaker as an error term found word position (non-final vs. final) to have a
significant effect on vowel duration (F(1,5) = 310.0, p < .001∗∗∗). In disyllabic roots with
open syllables, the average duration of penultimate syllable vowels is 81 ms while the average
duration of final syllable vowels is 126 ms. Non-final vowels are approximately two-thirds as
long as final vowels. This pattern also holds when the tones on both the non-final and final
syllables are identical. For instance, for the elicited words where each syllable has tone level
3, the duration of the non-final vowel is 81 ms while the duration of the final vowel is 128 ms.
Vowel duration differences between final and non-final syllables in words in Itunyoso Trique
do not simply result from tonal differences on such syllables; rather, they result from a system
of final prominence independent from tone.

The stress-related duration differences between consonants are similar to those observed
between vowels. In each case, the same segment in a non-final syllable is approximately 50%
longer in a final syllable. Figure 6 shows the relative duration of non-final and final syllables
in disyllabic words in Trique.

1.2.1 The autosegmental representation of Itunyoso Triqui words

Following DiCanio (2008), stem-final syllables in IT are bimoraic. The final syllable may
contain either a moraic coda consonant, /P, h/, or a long vowel. Representations of this
analysis are shown in (9) for monosyllabic words and (10) for disyllabic words. Note that
the preglottalized prenasalized stop in the latter example is a single, laryngeally-complex
segment (c.f. DiCanio (2008)).

(9)

σ

µ µ

CV

kkã3

‘squash’

σ

µ µ

CV C

kkã3 P

‘spicy pozole’

σ

µ µ

CV C

kkã3 h

‘sandal’

(10)

σ σ

µ µ µ

V CV

a PNga32

‘is born (3S)’

σ σ

µ µ µ

V CV C

a PNga3 P

‘is laughing (3S)’

σ σ

µ µ µ

V CV C

a PNga3 h

‘is sore (3S)’

All stem-final syllables in IT are heavy, while non-final syllables are obligatorily light.
Many languages demonstrate this strong connection between syllable weight and stress,
known as the weight to stress principle (Hayes, 1981). The representations above reflect
such a connection. However, evidence from the asymmetries in the distribution of conso-
nant and vowel types bolsters this argument. Many of the consonant and vowel types in IT
are licensed only within word-final syllables. Final prominence is not simply a feature of
Itunyoso Triqui words, but is also found in Copala and Chicahuaxtla Triqui (Hollenbach,
1977, 1984).5

Tones are represented in IT words in autosegmental-metrical (AS) terms (Goldsmith,
1990). Tone numbers are used here as shorthand for tonal feature specification and contour
tones are analyzed as sequences of level tones. For most IT words, only one level or one
contour tone is specified on the final syllable of a word. Preceding syllables on polysyllabic
words receive a surface tonal specification through a leftward tonal association convention.
These principles produce the following tonal represenations, shown in (11), for the words
/tSu3ku3/ ‘animal’, /tSi3ko3yo3/ ‘tadpole’, /Ru3ne32/ ‘bean’, and /Ru4ne43/ ‘avocado.’

5Yip (2002:234) also examines the Copala Triqui system in terms of prominence.

8
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Tonos otomangues

Morfofonoloǵıa triqui

Asociación tonal

Hay un contraste entre tonos /2/ y /3/ en śılabas no finales, pero
la mayoŕıa de las raices tiene uno o dos tonos anclados a la última
śılaba. Se forma la melod́ıa tonal por un proceso de asociación
inicial de los tonos a la izquierda.

(11)

3

µ µ µ

CV. CV

tSu. ku

3

µ µ µ µ

CV. CV. CV

tSi. ko. yo

3 2

µ µ µ

CV. CV

Ru. ne

4 3

µ µ µ

CV. CV

Ru. ne

In (11), we observe level tones associated with disyllabic and trisyllabic words contain-
ing level and contour tones. Tonal alignment in IT proceeds from right to left. The right-
most tone level is associated with right edge of the word first (the location of prominence)
and then all preceding tones are affiliated with preceding moras. Many IT words lack an
underlying tone on non-final syllables and this right-to-left association maintains the same
register for all syllables in the word. This leftward association from the final syllable par-
allels other phonological processes in IT, such as nasal spreading and mid-vowel licensing,
both of which proceed leftward from the final syllable in the root (DiCanio, 2008). The
rule is formulated in (A) below.

(A) Leftward association convention: Assign a tone or tone contour, right to left, starting
on the rightmost mora (TBU) of the word and then associate the leftmost tone in the
word to all preceding moras within the word.

Non-final syllables may also carry a contrastive, underlying tone /2/ or /3/, shown in (12)
for words /ka3to4/ ‘shirt’, /tu2kwa2na3/ ‘swallow’, /tSi2Ra3k̃ı3/ ‘cockroach’, and /ti2kyũ32/

‘to study.’ Note that this contrastive tone may occur in the penult or in the antepenult, as
(10b) and (10c) demonstrate.

(12)

3 4

µ µ µ

CV. CV

ka. to

2 3

µ µ µ µ

CV. CV. CV

tu. kwa. na

2 3

µ µ µ µ

CV. CV. CV

tSi. Ra. k̃ı

On trisyllabic words, both the penult and antepenult may have a contrastive tone. For
the penult, these tones include /4, 3, 2/. Tone /1/ only occurs on non-final syllables as a
result of leftward tonal association. For the antepenult, only level tones /3, 2/ may occur.
While tone /3/ may co-occur with any tone, each of these underlying tones must agree in
register with the tone on the final syllable, i.e. tone /2/ never co-occurs on the same stem
with tone /4/. The presence of contrastive tones on non-final syllables blocks the leftward
association convention in (A).

Implicit in this representation in (11) and (12 is the notion that only a single tone may
be associated with a mora. Contours are only possible on final syllables because they are
bimoraic. Furthermore, this principle accounts for tonal association on words with glottal
coda consonants (see below). An additional constraint in IT requires that every tone be
associated with a mora; no floating tones are permitted on the word. These two rules are
stated in (B) and (C) below.

9

‘animal’ ‘renacuajo’ ‘frijol’ ‘aguacate’

17 / 67



Tonos otomangues

Morfofonoloǵıa triqui

Registro tonal

La división del sistema en registros capta parsimońıa fonológica.

Table: Registro tonal en Triqui de Itunyoso (DiCanio, 2008)

Rasgo Nivel Descendente Ascendente

+Superior +Alto /4/ /43/ /(4)5h/
−Alto /3/

−Superior +Alto /2/ /32/ /13h/
−Alto /1/
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Morfofonoloǵıa triqui

Rasgos tonales

“Por la autonoḿıa de los tonos, los sistemas de rasgos sugeridos,
incluyendo los que asocian tonos con gestos laringealizados, no son
fiables por encima de un nivel fonético.” (Hyman, 2011, 69)

“Restricciones (generalizaciones) estáticas nunca se importan tanto
como alternancias en el análisis de rasgos tonales. La cuestión es si
son asimiladas como reglas fonológicas por hablantes nativos.”
(Clements et al., 2011, 19)

¿Son importantes unos de estos rasgos en las alternancias de
triqui?
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Morfofonoloǵıa triqui

Hyman (2011) presenta el ejemplo de Gban (Costa de Marfil), un
idioma con 4 tonos de nivel. Se distingue los pronombres
personales por rasgos tonales.

(18) telic totality of action resultative

punctual HL H LM

durative HLM ML M

incompletive HM H↑H

Although Iau verbs lend themselves to a paradigmatic display by morpheme features, the portmanteau

tonal melodies do not appear to be further segmentable into single tones or features.

A quite different situation is found in the subject pronoun tones in Gban [Ivory Coast], as reported

by Zheltov (2005: 24):

(19) present past

sg. pl. sg. pl.

1st pers. I‚2 u
2 I‚4 u

4

2nd pers. EE2
aa

2 EE4
aa

4 [+upper]

3rd pers. E1 ç1 E3 ç3
[-upper]

[-raised] [+raised]

In the present tense, third person subject pronouns are marked by a 1 tone (=lowest), while first and

second person pronouns have a 2 tone. In the past tense, each tone is two levels higher: third persons

receive 3 tone, while first and second persons have 4 tone. In this case tone features work like a charm:

As indicated, first/second persons can be assumed to be marked by [+UPPER] and third person by

[-UPPER]. These pronouns receive a [-RAISED] specification in the present tense vs. a [+RAISED]

specification in the past tense. (The same result would be achieved if we were to reverse [UPPER] and

[RAISED] to mark tense and person, respectively.)

It is cases like Gban which motivate Yip’s (1980) original proposal, based on tonal bifurcation in

East and Southeast Asia: If [±UPPER] represents the original tonal opposition, often attributable to a

laryngeal distinction in syllable finals, [±RAISED] can potentially modify the original contrast and provide

the four-way opposition (which does not always produce four tone levels in the Asian cases). As (19)

demonstrates, the same historical development has produced a four-height system whose natural classes

include 1,2 (present tense), 3,4 (past tense), 1,3 (first and second person) and 2,4 (third person). Although

Gban is a Mande language, similar four-level systems are found in other subgroups of Niger-Congo, e.g.

in Igede [Nigeria; Benue-Congo] (Stahlke 1977: 5) and Wobe [Liberia; Kru] (Singler 1984).

Given the neatness of the Gban example, let us now consider how the features [UPPER] and

[RAISED] function as tonal morphemes in three-height systems. A number of languages have the tonal

properties in (20).

(20) a. noun stems contrast /H/, /M/ and /L/ lexically

b. verb roots contrast only two levels lexically—but are realized with all three levels when

inflectional features are spelled out

Again, it is the assignment of verb tones which is of interest. The relevant tone systems fall into two

types, which are discussed in the following two subsections.

3.1. Type I: H/M vs. M/L verb tones

In the first, represented by Day [Chad] (Nougayrol 1979), the two verb classes have the higher/lower

variants H/M vs. M/L:

UC Berkeley Phonology Lab Annual Report (2010)

8

Pero lo presenta como la excepción. En la mayoŕıa de los casos, un
tono medio se trata como tono no especificado, un alto de
descenso de terraza, etc.
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Morfofonoloǵıa triqui

Cuatro funciones de rasgos distintivos
(Clements et al., 2011)

1. Distintivo: p y b se distingue por [sonora].

2. Componencial: capta la parsimońıa, p.ej. [p, t, k] contra [b,
d, g].

3. Clasificación: capta clases naturales, p.ej. no se permite dos
segmentos [labial] en una śılaba en lenguas mixtecanas (*mo,
*bu, *kwo...).

4. Dinámica: capta alternancias naturales, p.ej. asimilación de
sonorización.

Para apoyar un rasgo tonal, no debe solamente tener un uso
distinctivo o capta la parsimońıa del sistema, sino clasificar clases y
alternancias en la fonoloǵıa.
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Morfofonoloǵıa triqui

Los cĺıticos triquis
Número

Person Singular Dual Plural
1st =h 
 borrar =P =neP4 (inclusivo)

=ũh4 (exclusivo)
2nd =ReP1 =nu2kwe2he4ReP1 =a3niP2=ih5ReP1

3rd Masculino =sih3 =nu2kweh2sih3 =a3niP2=sih3

3rd Feminina =ũh3 =nu2kwe2ũh3 =a3niP2=ũh3

3rd Animal =tSuh3 =nu2kwe2tSuh3 =a3niP2=tSuh3

3rd General =h 
 borrar3

Se cambia la forma tonal de la ráız con los cĺıticos de 1S, 2S, y 1Du;
cĺıticos de tema nivel 1.

No se cambia la forma tonal de la ráız con los otros encĺıticos; cĺıticos de
tema nivel 2 (c.f. Hollenbach (1984)).
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Morfofonoloǵıa triqui

Pero es dif́ıcil ver el patrón tonal que lleva cada de estos cĺıticos.

Ráız Glosa 1S 2S 1DU
(a) a3ch̃ıh5 ‘pedir’ a3ch̃ı43 a3ch̃ıh5=ReP1 a3ch̃ıP4

(b) si4tuh4 ‘ombligo’ si4tu43 si4tuh1=ReP1 si4tuP4

(c) a3k̃ıP3 ‘quebrar’ a4k̃ıh4 a4k̃ı1=ReP1 a4k̃ıP4

(d) Ri3ki3 ‘estómago’ Ri3kih45 Ri3ki4=ReP1 Ri3kiP4

(e) tu3neP3 ‘cola’ tu3neh3 tu3neP1=ReP1 tu3neP3

(f) sũ32 ‘trabajo’ si3-sũh2 si3-sũ2=ReP1 si3-sũP2

(g) Ru3si1 ‘vara’ si3-Ru1sih1 si3-Ru1si1=ReP1 si3-Ru1siP1

¿Cómo se distingue entre los cambios en (a) y (b)? (c), (d) y (e)?
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Las respuestas

1. Fonoloǵıa regular

2. Procesos morfológicos de los cĺıticos

3. Los otros cambios deben pertenecer a clases léxicos
flexionales.

Parte de un estudio continuo de la morfoloǵıa; con 504 paradigmas
enteras de sustantivos, adjetivos, verbos.
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Cĺıtico 1S - regla de intercambio glotal

Si la ráız no tiene una coda /h/, se añade un /h/. Si la ráız ya
tiene una coda /h/, se lo borra y se agrega un tono más bajo del
nivel que desapareció .

Ráız Glosa 1S

(a) a3tSi3 ‘pelar’ a3tSih5

(b) so3Po3 ‘sordo’ so3Poh5

(c) ku3Ru32 ‘troje’ si3-ku2Ruh2

(d) nne31 ‘carne’ si3-neh3

(e) a4tSih4 ‘crecer’ a4tSi43

(f) Ngah3 ‘acostarse’ Nga43

(g) nneh3 ‘sueño’ si3-ne32

(h) na2Rãh3 ‘cerrar’ na2Rã3
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Cĺıtico 2S - desplazamiento tonal

En unos raices que terminan tonos /3, 4, 32, 43/, el tono /1/ de
/=ReP1/ desplaza el tono precedente de la ráız.

Tono Ráız Glosa 2S

/43/ a4ya43 ‘leer’ a4ya1=ReP1

tSa4Bi43 ‘llave’ si3-tSa4Bi1=ReP1

/32/ ya3Pa32 ‘cuerda ta3Pa1=ReP1

kka32 ‘espiga’ si3-ka1=ReP1

/4/ si4tuh4 ‘ombligo’ si4tuh1=ReP1

a4Rih4 ‘meter arriba’ a4Rih1=ReP1

/3/ ni3Pyah3 ‘ver’ ni3Pyah1=ReP1

nneh3 ‘sueño’ si3-neh1=ReP1
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Este desplazamiento nunca ocurre si la ráız tiene un tono
ascendente /(4)5h, 13/ o con tonos de nivel del registro bajo /2,
1/. (Pero no sabemos si aplica a las palabras con tono /1/.)

Tono Ráız Glosa 2S

/2.3/ ya2Pnã3 ‘disfraz’ ta2Pnã3=ReP1

/3.5/ tSi3Rah5 ‘espalda’ si3-tSi3Rah5=ReP1

/2/ ku2kwah2 ‘jarro para tepache’ si3-ku2kwah2=ReP1

ttSeP2 ‘bajo’ ttSeP2=ReP1
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Cĺıtico 1Du - cierre glotal

La forma de 1Du siempre incluye una coda glotal que reemplaza
cualquier tono anclado a la última mora. Con unas palabras,
cambia el tono en la última mora de la śılaba a /4/.

Tono Ráız Glosa 1Du

/4/ tSi4Roh4 ‘pantalones’ tSi4RoP4

/3/ kkãP3 ‘masa’ si3-kũP3

tSa3tã3 ‘piña’ si3-tSa3tũP4

/2/ sã3Pãh2 ‘dinero’ si3-sũ2PũP2

/1/ tSi3Pi1 ‘enfermedad’ si3-tSi1PiP1

/43/ Ru4ne43 ‘aguacate’ si3-Ru4neP4

/32/ mmi32 ‘camote’ tu3miP3

/31/ mmi31 ‘puente’ tu3miP3

/45/ ta3k̃ıh5 ‘náriz’ ta3k̃ıP4
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Fonoloǵıa regular

Unos cambios tonales con los tonos son predecibles por razones
fonológicos.

I En los cĺıticos que introducen una coda /h/ o /P/, hay un
proceso de truncamiento tonal del tema. Eso pasa con
palabras de 1S y 1Du, p.ej. /nne31/ ‘carne’ y /si3-neh3/ ‘mi
carne’, /si3-neP3/ ‘nuestra carne.’

I El movimiento del tono /1/ con 2S también refleja un proceso
regular de movimiento general con tono /1/.
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Las codas ocupan una mora; no se permite tonos de contorno en
śılabas cerradas.

The alternation affecting each of these upper register tones (/4, 43, 3/) is captured by
the autosegmental insertion of a floating /45/ tone with a coda /h/ at the right edge of the
stem. For instance, the example in (25) shows the delinking of stem-final tone /3/ and the
leftward association of tone /45/ onto the final syllable for the word ‘to know’. By contrast,
the final tone /3/ on the stem is deleted with /h/ insertion in the example in (26) but no
additional tone is associated with the final mora.

(25)

3

µ µ µ

CV CV V

ñı P̃ı ı̃

‘to know’ –>

3 4 5

µ µ µ

CV CV C

ñı P̃ı h

‘I know’

||

(26)

4 3

µ µ µ

CV CV V

ni mã ã

‘chest’ –>

4 3

µ µ µ

CV CV C

ni mã h

‘my chest’

||

Level tones /2/ and /1/ do not undergo tonal raising when /h/ is inserted. This parallels
the pattern in §3.2.1 where no floating tones attach to the low register tones. However,
the absence of tonal raising is also found for certain lexical stems with tone /3/. Within
the corpus, 106/356 roots contain a stem-final tone /3/ without a coda /h/. 76 of the 106
undergo the raising pattern shown in Table (15), while 19 undergo no tonal alternation, 6
are irregular, and 5 take an alternate stem tone /4/ (see §3.2.3). Examples of the lack of a
tonal alternation are shown in Table 17. Note that lower register stems with a /VP/ rime do
not change tone even when they receive the reduplicative allomorph, /Vh/, as illustrated by
the word ‘return (tr.)’ in the data set.

Table 17: Absence of tonal changes with /h/ addition

Tone Bare stem Gloss Inflected stem Gloss
/3/ ka2R̃ı3 ‘wheel’ si3-ka2R̃ıh3 ‘my wheel’

si3keP3 ‘mud’ si3-si2keh3 ‘my mud’
/2/ a3Rũ2 ‘smoke’ a3Rũh2 ‘I smoke’

na2PniP2 ‘wash (dishes)’ na2Pnih2 ‘I wash (dishes)’
/1/ tSa1kã1 ‘be tall’ tSa1kãh1 ‘I am tall’

na1koP1 ‘return (tr.)’ na1ko1Poh1 ‘I return’

22

‘pecho’ ‘mi pecho’
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Desplazamiento tonal de tono /1/: un tono /1/ asociado a la
última mora de la palabra se extiende a la izquierda hasta el borde
de la palabra fonológica. Ejemplo de /a3chi1Pi1/ ‘empezar.’

(18)

3 1

µ µ µ µ

V CV CV V

a tSi Pi

||

–>

3 1

µ µ µ µ

V CV CV V

a tSi Pi

||

–>

3 1

µ µ µ µ

V CV CV V

a tSi Pi

(19)

4 3

µ µ µ µ

CV CV CV V

ru kwi Pi

The representation in (18) shows a process of leftward spreading of tone /1/, as de-
scribed in DiCanio (2008). This is a general phonological property of tone /1/ when it
is assigned on the final mora of IT words. This process is iterative but does not violate
principle (C). This low tone spreading is schematized in the rule below:

(E) Low tone spreading: A low /1/ tone associated to the rightmost mora must spread
leftward iteratively to the leftmost edge of the phonological word.

Importantly, this rule interacts with a constraint barring unlinked tones on the left edge
of the phonological word. In OT terms, such a constraint barring floating tones is crucially
ranked more highly than the low tone spreading rule.

2 Stem tonal allomorphy and clitic-application
Throughout this paper, we have been assuming the existence of bare stem forms for nouns
and verbs in Itunyoso Triqui. Insofar as we assume that such a form is isomorphic with
words in isolation, the stem shape is obvious in the case of alienable nouns. The phonolog-
ical shape of stems is less apparent when we consider certain verbs or inalienable nouns.
Some inalienably-possessed nouns, like kinship terms, have an obligatory enclitic and cer-
tain verb roots are obligatorily marked for aspect.7 While these patterns suggest the absence
of a bare form, note that most enclitics do not condition segmental or tonal changes on the
word. Only the 1st person singular, the 2nd person singular, and the 1st person dual cause
changes in the phonological structure of the stem. Other clitics do not condition stem-level
changes. Thus, for most words, it is convenient to consider the unmodified stem, with no
phonological alternations, as something akin to a regular stem allomorph for the word. For
verbs, this stem also happens to be the form used with all full NP subjects.

Yet, for a subset of nouns (no verbs) in the IT lexicon (29/356 words in the database),
all cliticized words share a distinct stem tonal allomorph unrelated to the bare noun’s tone.

7There is no infinitive verb form. All verbs in an infinitival clause are marked for aspect.

13

El anclaje normal de tonos de contorno está en la última śılaba (la
śılaba tónica), p.ej. /ra4ru4Ba43/ ’desayuno’, /a1skwa1Pa3/ ‘hace
un rato.’
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Paradigmas flexionales

Estas generalizaciones fonologicas explican unos cambios, pero no
todos. Resulta que hay que especificar dos clases distintas de
palabras en el idioma.

I Clase A: Con unas raices que llevan tonos /3/ o /4/ en la
última śılaba, los cĺıticos de tema nivel 1 llevan un tono más
alto que ancla a la última śılaba del tema.

I Clase B: Con unas raices que llevan tonos /3/, /32/, /31/, se
reemplaza el tono del tema entera con /4/. Se lo flexiona
regularmente como si una palabra de tono /4/ en cada śılaba.
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Clase A

Se flexiona raices T+h como si fueran palabras con tono (3).5+h.

Tono Ráız Glosa 1S 2S 1Du
/4/ st̃ı4 ‘uña’ st̃ıh5 st̃ı4=ReP1 st̃ıP4

úùi3Pi4 ‘orinar’ úùi3Pih5 úùi3Pi4=ReP1 úùi3PiP4

/3/ ni3Pi3 ‘saber’ ni3Pih5 ni3Pi4=ReP1 ni3PiP4

a3tS̃ıP3 ‘enterrar’ a3tS̃ıh5 a3tS̃ıP4=ReP1 a3tS̃ıP4

/3/ tu3ku3sih3 ‘hacer tu3ku3si43 tu3ku3sih5=ReP1 tu3ku3siP4

cosquillas’
ni3yah3 ‘estar ni3ya43 ni3yah5=ReP1 ni3yoP4

mojado’

/3.5/ a3tS̃ıh5 ‘pedir’ a3tS̃ı43 a3tS̃ıh5=ReP1 a3tS̃ıP4

a3Rah5 ‘cantar’ a3Ra43 a3Rah5=ReP1 a3RoP4
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Clase B

Se flexiona raices T+h como si fueran palabras de (4).4+h; raices
T como si fueran palabras de (4).43

Tono Ráız Glosa 1S 2S 1Du

/3/ nneP3 ‘mecate’ tu4neh4 tu4ne1=ReP1 tu4neP4

si3kiP3 ‘moverse’ si4kih4 si4kiP1=ReP1 si4kiP4

/32/ BBe32 ‘maguey’ tu4Beh4 tu4Be1=ReP1 tu4BeP4

/31/ to3koP1 ‘colgar’ to4koh4 to4koP1=ReP1 to4koP4

Formas normales de tono /4.43/ (no son de clase B)
Tono Ráız Glosa 1S 2S 1Du

/4/ Ri4ki43 ‘dar’ Ri4kih4 Ri4ki1=ReP1 Ri4kiP4

ko4Po43 ‘tomar’ ko4Poh4 ko4Po1=ReP1 ko4PoP4
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Las ausencias

I Ningún ráız con tono /2/ y /1/ pertenece a clase A.
Solamente raices con tonos /3/ y /4/ pertenecen a clase A.

I Ningún ráız con tono /2/ y /1/ pertenece a clase B.

I El movimiento tonal de /1/ con /=ReP1/ (2S) solamente
ocurre con raices con tonos /3/, /4/, /32/ /43/, y /(4)5/.
Nunca ocurre con raices que llevan tonos /2/ o /1/.
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Morfoloǵıa de los cĺıticos con raices de registro bajo

Tono Ráız Glosa 1S 2S 1Du
/2/ ttSeP2 ‘bajo’ ttSeh1 ttSeP2=ReP1 ttSeP2

a3nã2Pã2 ‘abrazar’ a3nã1Pãh1 a3nã2Pã2=ReP1 a3nũ2PũP2

/1/ kãh1 ‘desnudo’ kã1 kãh1=ReP1 kũP1

na1Pah1 ‘pena’ si3-na1Pa1 si3-na1Pah1=ReP1 si3-no1PoP1

a3tSi1Pi1 ‘empezar’ a3tSi1Pih1 a3tSi1Pi1=ReP1 a3tSi1PiP1

El registro [Superior] no solamente distingue entre tonos y capta la
parsimońıa en el idioma, sino también clasifican los tonos. En este
caso, las clases flexionales y movimiento tonal están restringidos a
tonos de [+Superior].
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Aspecto potencial

Es regular, bueno, pero ¿hay una interracción en la gramática?

Hay dos maneras de flexionar los verbos con aspecto potencial en
el idioma: por un prefijo /k(V)2-/ al verbo o por un cambio entero
de la ráız a tono /2/.

El segundo tipo es más común, 145/251 verbos, y el primer tipo
un poco menos común, 106/251 verbos.
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Para los verbos que pertenecen a clase A y B (con cambios
tonales, normalmente en el progresivo y perfectivo), los cambios
están bloqueados por el cambio tonal al registro bajo en la ráız.

Ráız Glosa 1S 2S 1Du

a3tS̃ıP3 ‘enterrar’ a3tS̃ıh5 a3tS̃ıP4=ReP1 a3tS̃ıP4

ka1tS̃ıh1 ka2tS̃ıP2=ReP1 ka2tS̃ıP2

si3kiP3 ‘moverse’ si4kih4 si4kiP1=ReP1 si4kiP4

ki1-si1kih1 ki2-si2kih2=ReP1 ki2-si2kih2

En este caso, podemos decir que el registro tonal [Superior] capta
la presencia/ausencia de cambios tonales – satisfacemos los cuatro
requisitos de Clements et al. (2011) para rasgos tonales distintivos.
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Resumen

Observamos evidencia fuerte para los rasgos tonales en las
alternancias morfológicas con los cĺıticos personales y con el
cambio del aspecto en los datos de Triqui de Itunyoso.

¿Por qué son utiles rasgos tonales acá?

“In small inventories, basic gestures achieve perceptually adequate
differences. Larger systems on the other hand place greater
demands for intrasystemic distinctiveness and therefore recruit
additional dimensions for elaborated and complex segments.”
(Lindblom and Maddieson, 1988, 188).

Predice que debemos observar rasgos tonales que emergen
solamente en sistemas complejas de tono.
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Rasgos tonales

Estudios previos no han mostrado datos tan fuertes para pelear por
rasgos tonales.

Clements et al. (2011), Hyman (2011), y Odden (2011) rechazan
ejemplos de rasgos tonales en idiomas bantus; la mayoŕıa se explica
con movimiento autosegmental.

Pero por la ausencia de cambios morfofonológicos, Clements et al.
(2011) rechazan registros tonales en idiomas Sino-Tibetanas (Yip,
1993), aunque muchas de estas sistemas tienen inventarios
complejos.
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La importancia de idiomas otomangues

Lo necesario seŕıa una sistema tonal que es (1) demasiado
complejo para motivar el afloramiento de un rasgo tonal y (2) que
contiene cambios morfológicos que motivan su uso en la gramática.

Estos dos requisitos se encuentran en idiomas otomangues, como
triqui de itunyoso. Consideramos también que los otros casos
convincentes en Hyman (2011) y Odden (2011) son de idiomas con
más de 3 tonos de nivel.

Estudios previos no encontraron ejemplos de idiomas con rasgos
tonales porque no investigaron idiomas otomangues.

Śı, se importan idiomas otomangues para la fonoloǵıa.
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Alineación tonal en mixteco

¿Diferencias en la realización reflejan la estructura?

Mandarino Thailandés
 Contextual tonal  �  ariations  67
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 Figure 2 .  Mean f 0  contours (averaged over speakers and tokens ;   n  �  48) of

 four Mandarin tones in the monosyllable  / m a /  produced in isolation .  The

 time is normalized ,  with all tones plotted with their average duration

 proportional to the average duration of Tone 3 .

 3 .  Results

 3 . 1 .  Tones produced in isolation

 To establish the canonical forms of the four Mandarin tones produced by the

 speakers in this study ,  tones produced in isolation were analyzed first .  Fig .  2 shows

 the average f 0  contour of the syllable  / m a /  in the four tones ,  obtained by

 averaging over all tokens produced by all eight speakers (48 utterances for each

 tone) and plotted as functions of average relative time of each segment ,  with the

 average duration of Tone 3 as the reference duration (100%) .  The cross symbol ‘‘ � ’’

 indicates boundaries between  / m /  and  / a / .  Tone 1 starts with a high f 0  value

 (near 130  Hz) and stays around that level throughout the syllable .  Tone 2 starts with

 a low f 0  (near 110  Hz) ,  then falls slightly before rising (starting at 20% into the

 vowel) throughout the remainder of the syllable .  Tone 3 starts with an f 0  value

 slightly lower than the onset of Tone 2 ,  falls to the lowest f 0  of all the four tones

 (about 90  Hz) right at the vowel midpoint ,  then rises sharply to the end of the

 syllable .  Tone 4 starts with the highest f 0  value of the four tones (140  Hz) ,  continues

 to rise before reaching the maximum about one fifth of the way into the vowel ,  then

 falls sharply to the end of the syllable .

 In terms of duration ,  Tone 4 is the shortest tone (214  ms on average) ,  Tone 3 is

 the longest (349  ms) ,  while Tones 1 and 2 have intermediate durations ,  with Tone 2

 (273  ms) longer than Tone 1 (247  ms) .  These duration patterns match those found in

 previous studies (e . g .,  Lin ,  1988) .

 The f 0  patterns of tones produced in isolation reflect relatively directly the

 canonical forms of the tones .  In multisyllabic utterances ,  the canonical forms will be

 distorted by various factors ,  including the adjacent onset and of fset values of the

 neighboring tones .  As suggested earlier and demonstrated by Xu (1994 a ) ,  it is
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falling slightly and remaining as low or lower than the mid tone for the first half of 
the syllable, then rising steeply in the second half. The low tone falls steadily, reaching 
the bottom of the pitch range at the end of the syllable. The falling tone is realized 
as a rise-fall contour, and the rising tone as a fall-rise contour.

Creating these complex contours from simple H and L associated to the syllable 
is certainly possible. Such phonetic mapping rules would be complex, however. A 
single H associated to the syllable would have to be mapped into a level-rising scooped 
contour, while an H linked as part of a falling tone would correspond to a quick 
rise to the top of the pitch range. The complexity of attempting to map H and L 
auto segments onto the actual contours of the tones of Thai leads Abramson (1979) 
to reject a compositional analysis of the contours. He argues (p.7) that the data “lend 
no phonetic plausibility” to arguments for the specification of rising and falling tones 
as sequences of H and L autosegments. 

For phonetic support of the argument one would expect to be able to devise a 
formula by which the dynamic tones were obviously to be derived from the shape 
of the static tones. Even the citation forms, let alone the F0 curves of running 
speech, provide no acoustic basis for such a claim. It seems psychologically far 
more reasonable to suppose that the speaker of Thai stores a suitable tonal shape 
as part of his internal representation of each monosyllabic lexical item.    (p.7)

Morén and Zsiga argue, however, that a mora-based representation as in (2) 
does allow a straightforward mapping from autosegments to the acoustics of Thai 
tones. During moras with no phonological tone, pitch falls gradually to or within 
the mid range. Phonologically-specified moras reach a high or low pitch inflection 
at their right edge. Thus mid tones, with no phonological specification, remain fairly 
level throughout their duration. High tones are specified only on the second mora, 
and thus remain in the mid range during the first half of the syllable, begin to turn 
upward at syllable midpoint, and reach their high point at the rightmost edge of the 
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Figure 1 
Contour shapes of Thai tones 
in citation form. Representative 
examples from one speaker

 at Bibliotheques de l'Universite Lumiere Lyon 2 on April 20, 2009 http://las.sagepub.comDownloaded from 

¿Por qué hay retraso del tono descendente en Thailandés?
(Figuras de Xu (1997); Zsiga and Nitisaroj (2007))
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Alineación tonal en mixteco

Idiomas otomangues poseen una colección de propriedades
estructurales y patrones fonéticos que desaf́ıan unas de las ideas
establecidas en la literatura fonética de tono.

1. Hay evidencia fuerte para la mora como UPT y de su uso en
la planificación del habla, contra la śılaba (Prom-on et al.,
2009; Xu and Prom-on, 2014; Zhang, 2004).

2. Se mantienen los tonos de contorno y su alineación aunque se
producen tales contrastes fonológicos en el contexto de
glotalización; mantenimiento de contrastes tonales.

43 / 67



Tonos otomangues

Alineación tonal en mixteco

Idiomas otomangues poseen una colección de propriedades
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Alineación tonal en mixteco

Variación en la alineación tonal

El método que usamos para contar el número de tonos en un
inventario está vinculado a su dominio. ¿Cuales son las evidencias
para los dominios tonales en la producción de tono en lenguas
otomangues?

I Se anclan los acentos de entonación a ataques o blancos
segmentales (Atterer and Ladd, 2004; Ladd et al., 1999; Ladd,
2004).

I Se alinean tonos léxicos a las śılabas (Gao, 2008, 2009;
Prom-on et al., 2009; Xu, 1998; Xu and Prom-on, 2014).

I Se alinean tonos léxicos a las moras (Myers, 2003; Morén and
Zsiga, 2006).
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Alineación a śılabas o a moras?

I Se observa alineación parecida a través de śılabas CVN y CV
en Mandarino (Xu, 1998).

I La distribución de tonos de contorno se explica por la
sonoridad de la rima, no a la estructura moráica (Zhang,
2004).

I Se observa máximos de F0 más tempranos con tonos H y HL,
y máximos más tardes con el tono LH en Kinyarwanda
(Myers, 2003). Sugiere alineación moráica.

I Los puntos de inflexiones ocurren en los ĺımites moráicos en
Thailandés (Morén and Zsiga, 2006; Zsiga and Nitisaroj,
2007).
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Mixteco de Yoloxóchitl
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Alineación tonal en mixteco

La fonoloǵıa tonal

I Como otros idiomas mixtecas, todas las raices se consisten de
un pie bimoráico. Esto incluye temas monosilábicas con
vocales largas o disilábicas con vocales cortas (Castillo Garćıa,
2007).

I La glotalización es un rasgo del pie y ocurre en la posición
media de monosilábicas y disilábicas. Es ortógonal al
contraste tonal.

ndoP1o4 ‘tenate’ ndaP1Ba1 ‘apagar’
ndo1o4 ‘caña’ nda1Ba1 ‘rama cáıda’
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Alineación tonal en mixteco

Tono en MY (4 = alto, 1 = bajo)

Nivel nda1a1 Sa3a3 nda4a4

‘plano’ ‘rápido’ ‘negro’
Descendente nda3a2 nda4a2

‘inclinado’ ‘donde’
Ascendente ta1a3 ndo1o4 nde3e4 nda13a3 tu13u4

‘hombre’ ‘caña’ ‘fuerte’ ‘subió’ ‘rodado’

Asc+Desc kwe13e2 Sa14a3 ndi1i42 ñu3u42

‘tardar’ ‘nuevo’ ‘color rosa’ ‘noche’
Alto+Asc nde4e13 kwi4i14 ka4a24

‘entraron’ ‘se pela’ ‘se resbala’
Asc+Asc ndo14o13 kwi14i14 ka14a24

‘no quedarse’ ‘no se pela’ ‘no se resbala’

Si la śılaba es la unidad de planificación tonal, ¿cuantos tipos distintos
tenemos?
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Alineación tonal en mixteco

La mora como UPT

Si se considera la mora como UPT en mixteco, se reduce el
número de patrones tonales que se ocurren en una sola śılaba.

Además, solamente 5 tonos contrastivos ocurren en la mora inicial
de la palabra, no importa el tamaño de la palabra
(mono/disilábica, con glotalización).

Tonos en µi: 1, 3, 4, 13, 14

Tonos en µf : 1, 2, 3, 4, 13, 14, 24, 32, 42

/Bi3ta42/ ‘suave’ vs. /ñũ3ũ42/ ‘noche’
/ñũ3ũ2/ ‘pueblo’ vs. /ñũP3ũ2/ ‘fuego’
/nu14u3/ ‘cara’ vs. /Sa14tu3/ ‘tortilla blandita’
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Alineación tonal en mixteco

La morfologia mixteca (Castillo Garćıa, 2007)

Se forma verbos habituales por reemplazar el tono de la mora
inicial con tono /4/.

Sa1a1 ‘llegar’ Sa4a1 ‘llega’
kã3ã2 ‘perforar’ kã4ã2 ‘perfora’
kaP1a1 ‘ahogarse’ kaP4a1 ‘se ahoga’

Se marca una alternancia de transitividad en los verbos en tono
/1.4/ por reemplazar el tono de la mora inicial con /3/.

kwi1i4 ‘pelar’ kwi3i4 ‘pelarse’
kũ1ũ4 ‘estar molido’ kũ3ũ4 ‘moler’
ku1Si4 ‘estar cortado’ ku3Si4 ‘cortar’

No es claro como se reemplazaŕıa niveles tonales en palabras
monosilábicas si no hubieran moras.
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Alineación tonal en mixteco

Estudio de alineación (con Amith y Castillo Garćıa)

I Si se alinea tono a las moras en mixteco, la alineación de
tonos de contorno debe ser parecido entre palabras
monosilábicas y disilábicas.

I Contornos complejos con ascendencia inicial deben mostrar
una alineación más temprana que tonos ascendentes sencillos,
p.ej. /13.3/ vs. /1.3/.

I Investigamos la alineación de F0 en un corpus de palabras
aisladas: 261 palabras x 6 repeticiones x 10 hablantes.

I Resultados confirmados con modelos LMER con tamaño de
palabra, tiempo normalizado, y tono como factores
dependientes y hablanta como factor aleatorio.
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Alineación tonal en mixteco

Expectativas – igualdad a través de tamaño de palabra

v1

v1 v2

80

220

100

150

200

Pi
tc

h 
(H

z)

Time (s)
0.4849 0.8349

0.484939271 0.834889968

Prueba: ¿Cómo se diferencian las trayectorias tonales en estos
contextos?
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Alineación tonal en mixteco

Resultados

No se encontró ningún efecto general de tamaño de palabra. Hab́ıa
una interracción entre tono y tamaño de palabra (tono /4/).
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Alineación tonal en mixteco

Los tonos descendentes fueron parecidos

El nivel al inicio fue un poco más alto en palabras disilábicas
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Alineación tonal en mixteco

Tonos ascendentes fueron parecidos
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Alineación tonal en mixteco

Tonos ascendentes sencillos y complejos
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Alineación tonal en mixteco

La trayectoŕıa de F0 llega al blanco /1/ más tarde con la melod́ıa
/1.4/ que en la melod́ıa /13.4/.
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Alineación tonal en mixteco

Ascendentes dobles

Se produce una trayectoŕıa ascendente en la primera mora de las
palabras monosilábicas.
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Alineación tonal en mixteco

Resumen/Discusión

I No se observa ningún efecto general del tamaño de la palabra
– se lo predice si la mora es la UPT.

I Hab́ıan interracciones entre el tamaño de la palabra y el tono
al respecto de la altura de F0 pero no con la alineación
temporal (melod́ıas /1.3, 1.4, 4.14, 4.2, 4.4/).

I Es evidencia fuerte para alineación moráica, aún en palabras
monosilábicas con vocales largas.

I La similitud entre palabras de tamaños diferentes sugiere que
hay alineación fonética de los tonos a las moras.
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Alineación tonal en mixteco

Alineación en la fonética tonal

I Contra el argumento de Zhang (2004) que dice que la
estructura moráica no explica el licenciamiento de los tonos.
No consideró la alineación en su propuesta.

I Estudios previos supusieron que no hab́ıan melod́ıas
contrastivas tonales al respecto de la alineación dentro de la
śılaba (Hyman, 1988; Yip, 2002).

I Las diferencias entre /1.3/ y /13.3/, y /1.4/ y /13.4/ rebaten
este hipótesis.
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Alineación tonal en mixteco

Contrastes en la alineación

Trabajo reciente de Dinka y Shilluk demuestra datos parecidos al
respecto de la alineación contrastiva dentro de las śılabas
(Remijsen and Ayoker, 2014; Remijsen, 2013).

The outcome of this stylisation is illustrated by the solid black traces in
Fig. 2. We then determined the largest F0 drop within the domain from
one-third into the hiatus sequence [Ia] up to the end of the vowel following
the target word. The turning point at the start of the greatest drop is the
high turning point, marked by a circle in Fig. 2.
The measurements were aggregated over repetitions, ahead of the sta-

tistical analyses, yielding 154 types from the original 293 tokens. With 18
lexical/morphological forms and nine speakers, the possible total was 162,
meaning that eight values were missing.8

3 Results

The averaged F0 traces for the four levels of Tone, across speakers and
items, are summarised in Fig. 3. The trace for the Low tone shows a steep
F0 drop during the onset consonant before levelling out during the rhyme.
The trace for the High tone remains high throughout most of the target
syllable, and only starts falling near the end of the coda consonant.
In between these patterns, we find that F0 starts falling steeply near the

F
0 

(H
z)

220

200

180

160

140

120

100
prefix onset nucleus coda

Low
Early High Fall
Late High Fall
High

Figure 3

Averaged F0 traces on a normalised time axis for the data set as a
whole, showing the realisations of the levels of Tone across items and
speakers: Low, Early High Fall, Late High Fall, High. This graph is

based on the traces after trimming but before stylisation.

the researcher decides how far to take the stylisation, based on auditory impressions.
Our approach is crucially different, in that the stylisation is carried out automati-
cally.

8 The greatest number of missing values for any speaker is two, and the greatest
number of missing values for any item is also two. Some gaps result from a reali-
sation being excluded because of a disfluency or a phrase boundary before the verb,
so that there was no continuous high plateau. A few gaps are due to an item being
accidentally skipped during the recording.

Contrastive tonal alignment in falling contours in Shilluk 449
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Alineación tonal en mixteco

Discusión - alineación

I La estructura moráica no es solamente útil para explicar las
diferencias en la distribución fonológica de los tonos en MY,
sino los datos fonéticos de alineación lo apoyan también.

I Nuestras investigaciones tipológicas sobre el tamaño de
inventarios tonales necesitan considerar la naturaleza de los
UPT en idiomas particulares para que captemos su
complejidad visible o escondida.

I No sab́ıamos que estos contrastes tonales exist́ıan!
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Discusión

¿Se importan los tonos otomangues? ¡Śı!

I Como en la evolución anterior de la lingǘıstica, estudios sobre
la tonoloǵıa de idiomas otomangues son importantes en
debates actuales de la fonoloǵıa y fonética.

I La morfofonoloǵıa triqui muestra evidencias para rasgos
distintivos tonales y sugiere que una fonoloǵıa teórica de tono
que ignora idiomas otomangues es deficiente.

I Los datos fonéticos de MY demuestran una alineación moráica
en la producción de tono. Sugiere que una fonética
experimental que ignora idiomas con palabras polisilábicas o
con morfoloǵıa tonal es deficiente también.
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Discusión

Direcciones del futuro

1. El estudio de tonos de MY en contextos coarticulatorios y
naturales.

2. El desarollo de sistemas para etiquetar y segmentar
automáticamente el triqui de Itunyoso y mixteco de
Yoloxóchitl.

3. El análisis de la prosod́ıa y estructura de información en estos
mismos idiomas.

64 / 67



Tonos otomangues

Discusión

Agradecimientos
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Appendices

Duration of tone in YM
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Appendices

Duration in disyllables
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Foris, D. P. (1994). A grammar of Sochiapan Chinantec. PhD thesis, University of
Aukland, New Zealand.

Gao, M. (2008). Mandarin Tones: An Articulatory Phonology Account. PhD thesis,
Yale University.

67 / 67



Tonos otomangues

References

Gao, M. (2009). Gestural coordination among vowel, consonant and tone gestures in
Mandarin Chinese. Chinese Journal of Phonetics, 2:43–50.

Goldsmith, J. (1990). Autosegmental and metrical phonology. Oxford: Blackwell.

Goldstein, L., Chitoran, I., and Selkirk, E. (2007). Syllable structure as coupled
oscillator modes: Evidence from Georgian vs. Tashlhiyt Berber. In Proceedings of
the 16th International Congress of Phonetic Sciences, pages 241–244. Saarbrücken,
Germany.

Hockett, C. F. (1947). Componential analysis of Sierra Popoluca. International
Journal of American Linguistics, 13(4):258–267.

Hollenbach, B. E. (1984). The Phonology and Morphology of Tone and Laryngeals in
Copala Trique. PhD thesis, University of Arizona.

Hyman, L. M. (1988). Syllable structure constraints on tonal contours. Linguistique
Africaine, 1:49–60.

Hyman, L. M. (2011). Do tones have features? In Goldsmith, J. A., Hume, E. V., and
Wetzels, L., editors, Tones and Features: Phonetic and Phonological Perspectives,
Studies in Generative Grammar, chapter 3, pages 50–80. Walter de Gruyter.

Jamieson, A. R. (1977). Chiquihuitlan Mazatec Tone. In Merrifield, W. R., editor,
Studies in Otomanguean Phonology, pages 107–136. Summer Institute of
Linguistics, University of Texas at Arlington.

Kaufman, T. (1990). Early otomanguean homelands and cultures: some premature
hypotheses. University of Pittsburgh Working Papers in Linguistics, 1:91–136.

67 / 67



Tonos otomangues

References
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