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Abstract Nearly every piece of research on the phonology of Mixtec languages makes
reference to the couplet, a term used to describe the shape of canonical roots, and to
explain the domain of numerous phonological processes. Despite its ubiquity, scholars
disagree over whether the couplet should be defined in prosodic terms as a bimoraic
foot, or in morphological terms as a root. In this paper, we describe and analyze three
patterns in San Martin Peras Mixtec that are commonly attributed to the couplet in the
Mixtec literature, namely the distribution of laryngeals, tones, and nasality. We show
that, in San Martin Peras Mixtec, the foot is necessary to explain the distribution of la-
ryngeals and rising tones, while the root is needed to explain the domain of phonotactic
restrictions on nasality. We conclude that the Mixtec couplet does not correspond to
a single grammatical category across all varieties, and that the couplet in San Martin
Peras Mixtec is an emergent category that arises out of the interaction of (at least) the
bimoraic foot and the morphological root.
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1 Introduction

In the study of individual languages or language families, it is often convenient to re-
fer to concepts that may not have a clear correspondence with general, cross-linguistic
grammatical categories. Examples include the consonantal root in Semitic languages, tone
groups in Sinitic tone sandhi, the accentual phrase and intermediate phrase in Japanese, and
pitch accent in languages like Japanese and Swedish. Some of these concepts have been
successfully equated with cross-linguistic grammatical categories. For example, Man-
darin Chinese tone groups, and the accentual and intermediate phrases of Japanese, have
been analyzed as instantiations of units on a more universal prosodic hierarchy (Cheng
1987; Ito & Mester 2012).

Other language-specific grammatical concepts may involve the interplay of multiple,
independent phenomena. For example, the consonantal root in Hebrew has been argued
not to be a grammatical primitive, but instead to arise from the interaction of segmental
affixation and prosodic constraints on word size (Bat-El 1994; 2003; Ussishkin 2005).
Likewise, pitch accent is not a typological category of its own, but rather reflects the
combination of lexical tone with properties like obligatoriness and culminativity (Hyman
2011).

Lastly, it may be that some language-specific grammatical concepts are truly sui generis,
and cannot be related to more universal characteristics of human language.

Insofar as linguistic research aims to determine (i) whether the languages of the world
all share a limited set of grammatical categories (Haspelmath 2010; Beck 2016), and
(ii) what those categories might be, it is important to address whether such language-
specific concepts and units are analytically necessary, or can instead be understood in
more typologically-general terms.
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2 Eischens & Bennett

One language-specific unit which features prominently in the study of the phonology of
Mixtec languages is the couplet. The term couplet appears in nearly every piece of schol-
arly work that touches on the phonology of Mixtec languages. A non-exhaustive list of
sources that use this term in describing sound patterns in Mixtec languages includes Pike
(1948), Mak (1953), Longacre (1955), Pike & Cowan (1967), Pike & Small (1974), Pike
& Oram (1976), North & Shields (1977), Josserand (1983), Marlett (1992), Macaulay &
Salmons (1995), Gerfen (1996), Iverson & Salmons (1996), Macken & Salmons (1997),
Daly & Hyman (2007), McKendry (2013), DiCanio et al. (2014), Herrera Zendejas (2014),
Carroll (2015), Mendoza Ruiz (2016), Leén Vasquez (2017), Peters (2018), Becerra Roldan
(2019), Peters & Mendoza (2020), Rueda Chaves (2021), Uchihara & Mendoza Ruiz
(2022), and Belmar Viernes (2024), among many others. The nature of the couplet is
treated at length in Penner (2019).

Roughly speaking, the couplet is used to describe the prototypical shape of lexical roots
in Mixtec languages. Roots are generally bimoraic, consisting of two short vowels or one
long vowel, and they tend to be no larger and no smaller (Josserand 1983:460). Examples
of these root shapes are given below for San Martin Peras Mixtec (SMP Mixtec), a variety
of Mixtec in Josserand’s (1983) Southern Baja dialect group.'

Examples of the Mixtec couplet in SMP Mixtec

(1) Saa (2) Sanma 3) Ivi (4) Iin
[saal [séna] [ii] [11]
‘Bird/péjaro’ ‘Crazy/loco’ ‘Two/dos’ ‘One/uno’

The couplet is the domain of many phonological patterns across Mixtec languages (Pen-
ner 2019; Rueda Chaves 2021). For example, the devoicing of approximants and pre-
nasalized consonants occurs couplet-initially in some varieties (Becerra Roldan 2019),
and the contrast between modal [V] and laryngealized [V?] vowels is only made within
the couplet (Macaulay & Salmons 1995). Additionally, tone sandhi patterns are often
bounded by the couplet (e.g. Pike & Cowan 1967), and co-occurrence restrictions be-
tween oral and nasal segments often hold only within the couplet (Marlett 1992). It is
easy to see, then, why so much of the Mixtec literature references the couplet as a crucial
domain.

Despite its ubiquity and usefulness in describing phonological patterns, there is dis-
agreement about how best to define the couplet. As described in Penner (2019), there
are two main characterizations. Under the first approach, the couplet corresponds to the
morphological root. This means that, broadly speaking, the phonological patterns de-
scribed above are all root-bounded—they hold root-internally, but not necessarily across
morpheme boundaries or in affixes. Proponents of the morphological analysis include
Pike & Oram (1976); Marlett (1992); and Macaulay & Salmons (1995). The second
main approach to defining the couplet equates it to a bimoraic foot. Assuming that only
roots are footed, this means that the phonological patterns described above are foot-
bounded—they hold or apply within the domain of a bimoraic foot, but not necessarily
outside of the foot. Proponents of this prosodic analysis include Gerfen (1996); Macken
& Salmons (1997); Carroll (2015); and Penner (2019). These two views are not always
easily distinguishable. For example, proponents of the morphological analysis still rec-

!Examples are given in a three- or four-line gloss. The first line is written in an orthography broadly fol-
lowing the recommendations of Ve’e Tu’un Savi (Mixtec Language Academy) (Instituto Nacional de Lenguas
Indigenas 2022), and the second line is written in the IPA, with morpheme boundaries indicated. In exam-
ples with multiple morphemes, the third line is a morpheme-by-morpheme gloss, and the fourth is a free
translation in English and Spanish, separated by a forward slash. In examples with just one morpheme, the
morpheme-level gloss is omitted.



ognize prosodic constraints placed on roots (e.g., Marlett 1992:425-426, fn2). However,
most researchers subscribe to the analysis that the couplet is defined morphologically or
prosodically, but not both. These opposing viewpoints are summarized in Table 1 below.

Couplet = morphological root Couplet = bimoraic foot

The Mixtec couplet is representationally equiva- | The Mixtec couplet is representationally equiva-
lent to the morphological root. Any property at- | lent to a bimoraic foot. Any property attributed
tributed to the couplet can be recast in terms of | to the couplet can be recast in terms of the foot.
the root.

Table 1: Opposing analyses of the Mixtec ‘couplet’

In this paper, we argue that the couplet, at least in SMP Mixtec, is not coextensive with a
single grammatical representation. Instead, some phonological properties of SMP Mixtec
that are attributable to the couplet are best understood in terms of a bimoraic foot, while
others are best understood in terms of a morphological root. This means that, like the
consonantal root or pitch accent, the SMP Mixtec couplet is shorthand for a constellation of
properties that arise from the interaction of independent pieces of a language’s grammar,
and is not necessarily a grammatical unit of its own. To make this point, we provide
some necessary language background in §2, describe phonological patterns that make
reference to the bimoraic foot in §3, and then describe patterns that make reference to
the morphological root in §4. 85 concludes.

2 Background

SMP Mixtec is spoken by roughly 11,500 people in and around the municipality of San
Martin Peras in the district of Juxtlahuaca in western Oaxaca, Mexico (Instituto Nacional
de Estadistica y Geografia 2020), as well as by diaspora communities throughout Mexico
and the US, especially in the Californian towns of Oxnard, Santa Maria, Salinas, and Wat-
sonville (Mendoza 2020). It is an Otomanguean language in the Eastern Otomanguean
branch, Amuzgo-Mixtecan subgroup, and Mixtecan major subgroup (Campbell 2017).

21 Basic phonology

This section describes the phonological inventory of SMP Mixtec, with all generalizations
drawn from Eischens & Hedding (2025). Table 2 lists the phonemic consonants. One
notable feature is the contrast between plain and prenasalized stops and affricates, a
common contrast in Mixtec languages (Marlett 1992; Iverson & Salmons 1996).

Bilabial | Alveolar Palatalized Palatal | Post-alveolar|Velar|Labio-velar Palatalized
alveolar velar
Stop pUp | tMt v k %k k" K
Fricative S s {
Affricate tsi Ots e
Nasal m n n
Tap r
Approximant B 1 j

Table 2: Consonant phonemes in SMP Mixtec
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SMP Mixtec has five phonemic oral vowels and three phonemic nasal vowels (Table 3).
Important for our discussion in §4 is the fact that the language has oral mid vowels ([e]
and [o]), but not nasal mid vowels ([€] and [6]). Restrictions on the distribution of mid
vowels are common across Mixtec languages (Pike 1947:168-169).

Front | Mid | Back

High it ui
Mid e o
Low aa

Table 3: Oral and nasal vowels in SMP Mixtec

Finally, in SMP Mixtec, vowels only contrast for nasality after the plain (non-prenasalized)
stops, affricates, and fricatives. Everywhere else, their orality/nasality is predictable. We
discuss these distributional patterns in depth in §4.

There are at least five contrastive tones in SMP Mixtec (Peters 2018). Three are level
tones: High [V1, Mid [V], and Low [V]. These contrast with contour tones, which include
a Low-to-High rise [V] and at least one falling tone [V]. The mora is the tone-bearing
unit, meaning that any mora may bear any one of the language’s five contrastive tones.
Contours of three tones or more cannot be hosted on a single mora - these are only found
on bimoraic long vowels.

SMP Mixtec also contrasts modal, laryngealized, and breathy phonation on the penul-
timate mora of stems (though see Peters 2018 for a consonantal analysis of [?] and [h]).
We concur with Macaulay & Salmons (1995) that these are best analyzed as supraseg-
mental features of the morpheme, though this analysis is not crucial for the main points
of this paper. These contrasts are discussed at length in §3.

SMP Mixtec has a series of pronominal clitics which typically follow their hosts. In §2.2
we discuss vocalic enclitics of the form /=V/. In §4.4 we argue that these enclitics are
parsed into the same prosodic word as their hosts, and form a bimoraic foot with root
material. In §3.1.2 we argue that larger, CV enclitics are instead external to the prosodic
words of their hosts.?

2.2 Vocalic enclitics

SMP Mixtec features a number of pronominal enclitics that overwrite the final vowel of
the stem to which they attach (Ostrove 2018; Peters & Mendoza 2020; Mendoza 2020;
Hedding 2022). Because they feature prominently in §4, we spell out their relevant
morphophonological behavior in detail here. (Larger, CV clitic pronouns are discussed
in §3.1.2.)

Vocalic enclitic pronouns /=V/, which are used primarily as subject markers, markers
of possession, and the objects of prepositions, are listed in Table 4 below:

1SG | 2SG | 1PL.INCL | 3SG.NEUT

=i | =i =é =a

Table 4: Vocalic enclitic pronouns in SMP Mixtec

2In this paper we assume a standard version of prosodic hierarchy theory, as described in e.g. Ito &
Mester (2012) and many other sources.



We classify these morphemes as clitics because they are non-selective with respect to
their hosts: they may directly follow, and ‘lean’ on verbs, adverbs, nouns (in possession),
and prepositions (e.g. Macaulay 1987a; b; 2005).

Similar vocalic enclitics are found in other varieties, where they interact in various ways
with stem-final vowels, including coalescence (Ixtayutla, Penner 2019:217), diphthong
and glide formation (Alcozauca, Uchihara & Mendoza Ruiz 2022:626-627), the loss of a
stem-final vowel (Alcozauca, Uchihara & Mendoza Ruiz 2022:626-627; Huajuapan, Pike
& Cowan 1967:12-13), and in some cases, unrepaired vowel hiatus (Huajuapan, Pike &
Cowan 1967:13). Of these strategies, SMP Mixtec displays the complete loss of stem-final
vowels (5) and the conversion of stem-final vowels into consonant off-glides (6).

(5) a. Xixi (6) a. Kisi
[fifi] [kiPsi]
CONT.eat cooking.pot
‘Eats/come’ ‘Cooking pot/olla’
b. Xixii b. Kisii
[§i"f =1] [ki’s =1]
CONT.eat=1SG cooking.pot =1sG
‘T eat/como’ ‘My cooking pot/mi olla’
c. Xixi Gn c. Kisitin
[fi*f =] [kitsi = ]
CONT.eat=2sG cooking.pot =2sG
‘You eat/comes’ ‘Your cooking pot/tu olla’
d. Xixié d. Kisié
[f[i"f=¢€] [kihs' =&]
CONT.eat=1PL.INCL cooking.pot = 1PL.INCL
‘We eat/comemos’ ‘Our cooking pot/nuestra olla’
e. Xixia e. Kisia
[§i"f=a] [ki"s'=4]
CONT.eat=3SG.N cooking.pot =3SG.N
‘They (non-sp.) eat/come’ ‘Their (non-sp.) cooking pot/su olla’

Whether the stem-final vowel is lost or becomes an off-glide depends on the identity of
the stem-final vowel and the identity of the preceding consonant. For example, stem-final
/i/ is lost after [{], as in (5), but retained as an off-glide after [s], as in (6). Whether the
stem-final vowel is lost or becomes an off-glide is also subject to interspeaker variation
for some words. Even with these restrictions, it is the case that each enclitic is capable
of completely overwriting stem-final vowels.

Vocalic enclitics also undergo tonal variation when overwriting stem-final vowels (Pe-
ters & Mendoza 2020). When a high-toned enclitic attaches to a low-final stem, the result
is a low-to-high rise (7). If a low-toned enclitic combines with a high-tone-final stem (8)
or a rise-final stem (9), then the result is a falling tone. Sometimes, contour tones are
produced through the combination of an enclitic with a mid-tone-final stem, though this
is lexically-determined (Peters & Mendoza 2020, cf. (5)-(6)).
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7) a. Konto (8) a. Xutn 9 a. Sata
[ko"to] [fti] [sahti]
‘Knee/rodilla’ ‘Money/dinero’ ‘Back/espalda’
b. Konto é b. Xuwuni b. Satai
[ko"t = é&] [fi? =1] [saht=1]
knee = 1PL.INCL money = 15G back =1sG
‘Our knees/nuestras ‘My money/mi ‘My back/mi es-
rodillas’ dinero’ palda’

These enclitics also interact with the nasality of stem-final vowels, as summarized in
Table 5. These patterns are the focus of §4, so we defer detailed discussion till that point.

Pronoun Nasality
1sG [=i] Takes on nasality/orality of final vowel of root
1PL.INCL [ =€] Always oral
2sG [=1i] Always nasal
3sG.N [=2] Alternates somewhat predictably in nasality

Table 5: Vocalic pronominal enclitics in SMP Mixtec

Similar patterns of nasality have been described for vocalic enclitics in other Mixtec
languages, such as Huajuapan Mixtec (Pike & Cowan 1967), Ixtayutla Mixtec (Penner
2019), Yoloxochitl Mixtec (DiCanio et al. 2020), and San Martin Duraznos Mixtec (Au-
derset et al. 2024). In these varieties, it is common for the 2SG enclitic to be invariably
nasal (Pike & Cowan 1967; North & Shields 1977; Gerfen 1996; Penner 2019; Be-
cerra Roldan 2019; DiCanio et al. 2020; Auderset et al. 2024), for the 1PL.INCL to be
invariably oral (Pike & Cowan 1967; DiCanio et al. 2020; Auderset et al. 2024), and for
the 1sG enclitic to preserve the nasality/orality of the base (Pike & Cowan 1967; Penner
2019; Becerra Roldan 2019; Auderset et al. 2024) (just as in Table 5). In other Mixtec
languages, vocalic enclitics show uniform patterns of nasality. For example, all vocalic
enclitics in Mixtepec Mixtec take on the nasality/orality of the final vowel of the root to
which they attach (Belmar Viernes 2024).

3 The bimoraic foot

As discussed in §1, some researchers have argued that the couplet is coextensive with
a bimoraic foot, and others that the couplet is best defined as a morphological root. In
this section, we concur with and replicate the logic of Penner (2019) to show that some
factors attributed to the couplet across Mixtec are best understood in terms of a bimoraic
foot aligned to the right edge of the prosodic word.

The relevant evidence in SMP Mixtec comes from the distribution of [?] and [h], as
well as the distribution of rising tones. Specifically, [?] and [h] may only occur in the
middle of a bimoraic foot, and underived rising tones may occur foot-internally but not
foot-externally. (On foot-sensitive phonotactics more generally, see e.g. Bennett 2012
and references there.)

31 The distribution of laryngeals

Across Mixtec languages, [?] has a restricted distribution, which is often defined in terms
of the couplet. For example, Josserand (1983:228) writes that “[?] occurs in couplet-



medial position”, and Macaulay & Salmons (1995:54) claim that “[?] is...a feature of the
couplet”. Because the distribution of [?] is analyzed in terms of the couplet, this section
outlines the behavior of laryngeals (both [?] and [h]) in SMP Mixtec, arguing that their
distributional characteristics are best understood in terms of a bimoraic foot instead of
a morphological root. The argumentation broadly follows the lines of Penner (2019),
who convincingly argues that the distribution of [?] in Ixtayutla Mixtec is best defined
in terms of a bimoraic foot.

Our argumentation relies on a non-isomorphism between the morphological root and
the bimoraic foot in long roots. Given that most roots in SMP Mixtec are bimoraic, the
root and bimoraic foot are usually coextensive. However, there are also a number of roots
in SMP Mixtec which are trimoraic or larger. Many of these roots contain prefixes that
are no longer productive, or are fossilized compounds. Examples of such constructions
can be seen in (10)—(13).3

(10)  Tsikiva  (11) Nakava (12)  Kachifiu (13) Tanta’a
[tsikifa] [ndkapa] [katfind] [ta"ta’d]
‘Butterfly/ ‘Will  fall/ ‘Will  work/ ‘Will marry/
mariposa’ se caerd’ trabajard’ se casara’

The semantic contribution of most fossilized prefixes in SMP Mixtec, such as those in
(10)-(11), isno longer clear. For example, the [tsi-]in (10) likely descends from a classifer
used for animals and round things, since similar prenominal classifiers are productive
in other varieties (e.g. de Leén Pasquel 1988:142 on Coatzoquitengo Mixtec). In SMP
Mixtec, [tsi-] is used in many animal names, but also with some plants (e.g. [tsikwahy],
‘orange’) and adjectives (e.g. [tsikapal, ‘crooked’). Additionally, it appears in some
words in which it is not clearly a prefix but is instead integrated into the bimoraic root,
such as in [tsina] ‘dog’ and [tsii] ‘mouse’. Finally, it has a phonologically distinct form in
some words. For example, it is [fﬁ—] in [fﬁk‘”ii] ‘fox’. The [na-] in (11) may derive from
a ‘repetitive’ marker described as unproductive in other Mixtec varieties (e.g. Alexander
1988:245-246; Zylstra 1991:103-104). It is similarly unproductive in SMP Mixtec, where
repetition of an action is signaled by the post-verbal adverb [tu"kil] ‘again’.

The forms in (12) and (13) may derive historically from compounds, though they are
now lexicalized. For example, the [ka-] in (12) may be a compound of [ka"sa] ‘will
do’ and [tfindi] ‘work (N)’, though such CV truncation in compounds is not synchroni-
cally productive. Finally, the [ta-] in (13) is of uncertain origin, though the full form
likely derived from a compound containing the word ["ta’a] ‘hand’. Because of the non-
productivity and opaque meaning of such prefixes and compounds, a number of scholars
maintain that at least some words that are trimoraic or larger, like those in (10)-(13), are
synchronically mono-morphemic, with the antepenultimate syllable now analyzed as a
part of the root (e.g. Penner 2019; DiCanio et al. 2020).

Roots of this shape allow for the morphological and prosodic analyses of the Mixtec cou-
plet to be tested against each other, because each analysis makes different predictions
(Table 6). If the couplet corresponds to the morphological root, then generalizations that
hold of the couplet should hold of both bimoraic and trimoraic roots. However, if the
couplet corresponds to the bimoraic foot, then there should be an asymmetry between
bimoraic and trimoraic roots, given that the foot may only include two morae. For rea-
sons which will become clear in this section, we follow Penner (2019:211) in analyzing
the foot as aligned to the right edge of the prosodic word. Under this assumption, there

3The forms in (11)-(13) are all given in their POTENTIAL form, but they do not undergo segmental
changes in the CONTINUATIVE or COMPLETIVE, as can occur with other verbs.
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is a non-isomorphism between the root (enclosed in vertical bars) and the foot (enclosed
in parentheses) in trimoraic roots, as seen in (14) vs. (15). This non-isomorphism leads
to the predictions in Table 6.

(14) Bimoraicroot (15) Trimoraic root

Nta’a Tanta’a

RT| FT(nta?evl ) | RT| ta FT( "ta7é ) |

‘Hand/mano’ ‘Will marry/se casard’

Couplet = morphological root Couplet = bimoraic foot

Bimoraic and trimoraic roots have same proper- | Bimoraic roots have same properties as final two
ties morae of trimoraic roots

Table 6: Predictions of opposing views of the Mixtec ‘couplet’

3441 Contrastive [?] and [h]

As discussed in §2, SMP Mixtec has both contrastive [?] and contrastive [h], which are
analyzable as contrastive, non-modal phonation (Eischens & Hedding 2025). In bimoraic
words, these may only occur following the first mora, as shown in (16) for [?] and (17)
for [h]. Hypothetical roots that begin with underlying /2/ or /h/ or that end with [?] or
[h] are nearly unattested.*

(16) a. Ntsf’i (17) a. Ntsiji
["tsf*i] ["tsi"]
‘Blue/azul’ ‘Sunny/soleado’
b. Si'va b. Ntsijvi
[si*Ba] ["tsi"Bi]
‘Seed/semilla’ ‘Egg/huevo’

When considering trimoraic roots, however, the generalization is that contrastive [?] and
[h] may only occur following the penultimate mora, whether that mora is followed by
another vowel or by a consonant. This can be seen in (18) for [?] and in (19) for [h].

(18) a. Tsimd’a (19) a. Ntakojo
[tsim&?a] ["tako'o]
‘Raccoon/mapache’ ‘Will get up/se levantard’
b. Ikd’yo b. Natijvi
[ik6%jo] [nati"Bi]
‘Mexico City/México’ ‘Will appear/aparecerd’

Hypothetical roots in which [?] and/or [h] occur following the antepenultimate or final
mora are unattested, as shown in (20) and (21).

“4[?] is often inserted at the beginning of vowel-initial words. However, it can be analyzed as epenthetic,
inserted phrase-initially and in contexts of vowel hiatus across word/morpheme boundaries. Additionally,
[h] is present at the beginning of one lexical item, the demonstrative/locative [haa] ‘that (proximal)’.



(20) Unattested word shapes (21)  Unattested word shapes
(formas imposibles) (formas imposibles)
a. *Tsi'maa a. *Najyava
*[tsi’maa] *[nahjapal
b. *Tsimaa’ b. *Nayavaj
*[tsimaa’] *[najapaP]

Finally, no enclitic pronouns contain [?] or [h], whether they incorporate into the stem,
or occur to its right. Only independent pronouns contain a laryngeal, namely [?], which
follows the penultimate mora (e.g. [ju?u] ‘1SG’). The distribution of [?] and contrastive
[h] can be cleanly stated in prosodic terms: [?] and contrastive [h] may only occur
following the penultimate mora of a root, i.e. within a right-aligned, bimoraic foot,
rr| «--pr(up) |-

While this pattern is exceptionless in the lexicon, there are no synchronic alternations
showing the addition of [?] or [h] in foot-medial position, or deletion of [?] or [h] outside
of foot-medial position. We assume that this reflects the fact that there are no morpholog-
ical or phonological operations that shift word-level foot structure away from the right
edge of the prosodic word in SMP Mixtec.

341.2 Non-contrastive [h]

In addition to contrastive [h], SMP Mixtec also has a predictable, non-contrastive [h].
In bimoraic roots, this [h] predictably precedes root-medial voiceless obstruents, as seen
in (22). Voiceless consonants are not preceded by [h] anywhere else. For example,
word-initial voiceless consonants are not preceded by [h], even when following vowels
in connected speech (23).

(22) a. Sata (23) a. Iin sata

[sahtd] [fi sa"td]
‘Back/espalda’ one back

b. Kuika ‘A back/una espalda’
[k“i"ka] b. Ra tsiaja kuika
‘Rich/rico’ [ra ts'ata k¥ika]

c. Leso 3M male rich
[lePso] ‘The rich man/el hombre rico’
‘Rabbit/conejo’

Additionally, the initial [t] of the clitic pronoun tin ([ =tii], ‘wood noun class enclitic”)
is not preceded by [h] when it attaches to a root.

249 T&’vi tin
[ta’Bi = tii]
broken=3wD
‘It (car) is broken/esta roto (el carro)’

This and other CV clitics presumably attach outside of the domain of the prosodic word.
Evidence for this comes from the fact that CV clitics must attach to a foot-sized element
in order to surface.

CV clitics may not occur in isolation, Instead, they must co-occur with a separate, bi-
moraic word. For example, the 3M pronoun [ra] is ungrammatical as a fragment answer
to a question like ‘Who is in the photo?’ (25), but is grammatical when it co-occurs with
a demonstrative (26).
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(25) *Ra (26) Ra kaa
[ra] [ra=kaa]
Intended: ‘Him/él’ 3M =DEM

‘Him/El’

CV clitics also may not surface with another monomoraic item, such as the negative
nominal marker [ni] (27). Instead, they must still co-occur with a bimoraic item (28).

(27) *Nira (28) Ni ra kaa
[ni=ra] [ni=ra=kaa]
not=3M not=3M=DEM
Intended: ‘Not even him/ni éI’ ‘Not even him/ni éI’

It appears that even when two CV clitics co-occur—in principle meeting the bimoraic
word requirement—they cannot surface because they must be external to the prosodic
word (which is itself minimally bimoraic). Because each utterance must contain a prosodic
word, an utterance like (27) is ungrammatical. When there is a separate morpheme that
can form its own prosodic word, as in (28), the utterance is grammatical.

In bimoraic roots, then, non-contrastive [h] may only follow the penultimate mora,
just like contrastive [?] and [h]. Similarly, non-contrastive [h] never follows root-medial,
antepenultimate morae, regardless of the fossilized prefix or compound element involved.
This is most apparent in trimoraic roots which contain multiple voiceless consonants.
In words of this shape, only the voiceless consonant following the penultimate mora is
preceded by [h]; the voiceless consonant following the antepenult is not (29)-(31).

(29) Nakatsia (30) Yutata 3D Ixiko
[naka"ts'd] [juta™ta] [ifi"ko]
‘Will wash/lavard’ ‘Mirror/espejo’ ‘Will sell/vendrd’

As with contrastive [?] and contrastive [h], the restricted distribution of non-contrastive
[h] in SMP Mixtec can be characterized as occurring only after the penultimate mora in
a prosodic word, and thus foot-internally, gy| ...pr(uu) |-

Finally, there is evidence from code-switching that constraints on the distribution of
non-contrastive [h] are synchronically active. Specifically, when a speaker code-switches
into Spanish during a Mixtec utterance, voiceless consonants following the penultimate
mora are often preceded by [h] (32), while voiceless consonants elsewhere are never
preceded by [h] (33).

(32) Brecha (33) Mdquina
[bré"tfa] [m&kina]
‘Road/brecha’ ‘Machine/maquina’

31.3 Interim summary

In SMP Mixtec, all laryngeals (except epenthetic [?]) share the same restriction, whether
they are contrastive or not: they may only follow the penultimate mora in a prosodic
word, gr| ...pr(up) |-

Because at least some trimoraic words are monomorphemic, the morphological view
of the couplet is insufficient in capturing the distribution of laryngeals because it has no
way to to draw a distinction between the word in (34) and the word in (35).
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(34 Bimoraic root (35) Trimoraic root

Nta’a Tanta’a
rr| "ta’d | rr| ta"ta’d |
‘Hand/mano’ ‘Will marry/se casard’

On the other hand, prosodic structure provides a convenient means to capture the pat-
tern at hand. If SMP Mixtec words contain a bimoraic foot aligned to the right edge of
a prosodic word, then the generalization is clear: laryngeals may only follow the ini-
tial mora in a foot, gy| ...pr(uu) |. Antepenultimate and preantepenultimate morae are
foot-external and therefore incapable of being followed by [?] and [h]. Final morae are
foot-final, not foot-internal, and therefore cannot occur with [?] and [h] either.

(36) Bimoraic root (37) Trimoraic root
Nta’a Tanta’a
pr( "ta’d) ta pr( "ta’a )
‘Hand/mano’ ‘Will marry/se casard’

The inadequacy of the root-based definition of the couplet and the success of the foot-
based definition both provide evidence in favor of the view that some characteristics
traditionally attributed to the couplet are best defined in terms of a bimoraic foot rather
than a morphological root, as argued in Penner (2019).

However, a foot-based analysis is not the only one capable of capturing the distribution
of laryngeals. One might appeal to stress, contending that the penultimate mora of a
root is stressed, and that [?] and [h] may only occur in stressed syllables, as opposed
to foot-medially (though see Macaulay & Salmons 1995 for an argument that [?] is not
restricted to the position of stress in all Mixtec languages). Since stress may be analyzed
without recourse to feet (Prince 1983; Gordon 2002), the data discussed so far are not
uniquely analyzable as a property of the foot. Instead, they are simply more amenable
to a foot-based analysis than a root-based analysis. To show that there is independent
evidence for the foot (and not just stress) in SMP Mixtec, we now turn to the distribution
of underlying rising tones.

3.2 Rising tones

Tonal phonotactics, and tonal melodies in particular, are frequently described for Mixtec
languages in terms of the couplet. In fact, Pike’s (1948) original coining of the term
tonemic couplet was in the service of describing tonal melodies in a Mixtec language. Since
tonal distributions are often analyzed in terms of the couplet, we describe one aspect of
tonal phonotactics that points to the foot as an active unit in SMP Mixtec phonology. In
particular, we show that underlying rising tones may only surface foot-internally.> That
is, rising tones may be found on either mora of the bimoraic foot, but not on material that
precedes or follows the foot.

Many words in SMP Mixtec contain monomoraic rising tones. These are most common
on the final mora of the word (38), but there are many bimoraic words with an initial
rising tone (39). For readability, we include the tonal melodies in parentheses next to

SWe only discuss underlying rising tones because there are two morphological constructions that can
create rising tones outside the domain of the foot, namely negative grammatical tone (cf. Eischens 2024) and
the causative prefix. These are omitted for reasons of space. The exceptionality of these rises can be viewed
as a derived environment effect, where a restriction on morphologically simplex structures is violated in
morphologically complex constructions.
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the IPA transcriptions in this section.

(38) a. Ka&'ni (39)
[ka™ni] (H-LH)
‘Fever/fiebre’
b. Sa’ma

[sa’ma] (M-LH)

‘Embroidered cloth/servilleta’
c. Sokin

[so"kii] (L-LH)

‘Neck/cuello’

Eischens & Bennett

Xiyo

[f{j0] (LH-L)
‘Dress/vestido’

Sani

[s&ni] (LH-LH)
‘Corn cob/olote’
Ma’na

[ma*na] (LH-L)
‘Sleepless/desvelado’

Rising tones are phonologically distinct from low (40), mid (41), and high (42) tones,
with which they contrast.

(40) a. Nul (41) a. Xiyo (42) a. Ntsi’i
[ni‘d] (M-L) [§ijo] (M-L) ["tsi*i] (H-M)
‘Light/luz’ ‘Side/lado’ ‘Blue/azul’
b. Nuu b. Xiyo b. Ntsti
[niii] (M-LH) [f{jo] (LH-L) ["tsi®i] (LH-M)
‘Ground/tierra’ ‘Dress/vestido’ ‘Muscular/musculoso

Despite their ubiquity, rising tones have a restricted distribution in SMP Mixtec. Specif-
ically, underlying rising tones are only ever found on the penultimate or final mora of a
prosodic word. That is, there are no underlying rising tones on fossilized prefixes, and
neither are there rising tones on pronominal enclitics.

This pattern means that there are no trimoraic or quadrimoraic roots in which a rising
tone occurs on the antepenult or preantepenult. This is in spite of there being many
trimoraic and larger roots in which rising tones occur within the right-aligned foot, as
shown in (43).

(43) Tsikuil (44) Ixani (45) Tsikantsiji
[tsik"fi] (L-LH-L) [ifani] (M-LH-M) [tsika"tsi"] (L-M-L-LH)
‘Water/agua’ ‘Will dream/sofard’ ‘Sun/sol’

Additionally, CV clitic pronouns that occur to the right of the root do not host rising
tones or falling tones — they only host level tones. This is in spite of the fact that some clitic
pronouns have independent counterparts with contour melodies. For example, (46a)
shows a independent pronoun with a H-L melody, whose dependent form has only a H
tone (46b) instead of an HL contour tone, though falling tones are allowed root-internally
(Peters 2018; Eischens & Hedding 2025). This tonal distinction between independent
and dependent pronoun pairs suggests a pressure against contour tones on dependent
pronouns. This can be interpreted either as contour tones being restricted to the foot,
or as contour tones being restricted to the domain of the prosodic word, which we have
argued CV clitics fall outside of.
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(46) a. Nt6’o
["t6%0] (H-L)
2PL.IND
‘You all/ustedes’

b. Nté

["t6] (H)
2PL.DEP
‘You all/ustedes’

So, in a phrase like (47), underlying rising tones may only occur in the bimoraic foot,
which is in parentheses and excludes the CV clitic pronoun.

47) Kutuntoso ra
[kutu(*to’s®) =ra] (M-M-M-LH=L)
POT.try =3M
‘He will try/él intentard’

As was the case for laryngeals, the restricted distribution of rising tones is straightfor-
wardly accounted for by a generalization in terms of a right-aligned, bimoraic foot

rr| ---pr(uu) |: underlying rising tones only occur foot-internally, not foot-externally.
Under the assumption that at least some words that are trimoraic or larger constitute a
single root, the absence of any underlying rising tones on the antepenult or preantepenult
in such words makes clear that the root is not an especially useful unit for describing the
distribution of underlying rising tones.

Additionally, it is worth pointing out that the distribution of laryngeals was potentially
analyzable either as a property of the foot or of stressed morae. The distribution of rising
tones cannot be accounted for by making reference to stressed morae — underlying rising
tones are licensed on both morae in the foot, not just the stressed one (whether feet are
taken to be trochaic or iambic in SMP Mixtec).

3.3 Summary

In this section, we have described two phonotactic patterns in SMP Mixtec that have
been analyzed as properties of the couplet in other Mixtec languages. These are the
distribution of laryngeals and rising tones.

Using the logic laid out in Penner (2019), we have argued that both of these phonologi-
cal patterns point to the existence of a bimoraic foot aligned to the right edge of a prosodic
word. That is, when considering roots that are trimoraic or larger, it is clear that the fi-
nal two morae have different phonological properties from preceding material. Since
all of this phonological material is contained within the same root, the generalizations
in question cannot be accounted for by appealing to morphological structure. Instead,
both generalizations are straightforwardly accounted for by assuming the existence of a
bimoraic foot that is right-aligned to the prosodic word.

In this sense, these results align with the arguments in Penner (2019) that the bimoraic
foot is representationally equivalent to the cross-Mixtec couplet. Since the couplet has
been used to demarcate the distribution of laryngeals and tonal melodies in Mixtec lan-
guages (Macaulay & Salmons 1995; Daly & Hyman 2007), and since the foot can be used
in the same way to account for the same generalizations, then an analysis of the couplet
as coextensive with a bimoraic foot is appropriate.

However, this is not the whole story: patterns of co-occurrence between oral and nasal
segments have also been analyzed as a property of the Mixtec couplet, but these patterns
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are not compatible with a solely prosodic analysis. Instead, any account of the data refer
directly to morphological structure, at least in SMP Mixtec. We turn to these facts in the
next section.

4 The morphological root

In this section, we show that some phonotactic constraints on the sequencing of nasal
and non-nasal segments are exceptionless root-internally, but violated across morpheme
boundaries. Importantly, morpheme boundaries and foot boundaries do not always line
up in SMP Mixtec, allowing us to tease apart morphological and prosodic structure.

43 Representative nasal air pressure data

In this section, we illustrate patterns of vowel and consonant nasality with nasal air
pressure data from two speakers of SMP Mixtec (see Gerfen 1996 and Herrera Zende-
jas 2014 for previous nasal airflow studies on Mixtec languages). Oral and nasal air
pressure recordings were made with Glottal Enterprises (GE) PT-2E pressure transduc-
ers, mounted on an oro-nasal mask. The GE oro-nasal mask has separate oral and nasal
chambers, which allows oral and nasal air pressure to be recorded more-or-less indepen-
dently. The oral pressure transducer was mounted directly on the mask, and the nasal
pressure transducer was mounted on a GE DRTH-1 handle connected to the mask.

The air pressure transducers were connected to a GE MS-110 pressure transducer unit
with a GE BFC-2 cable. For both speakers, the air pressure recordings were made at
11,025 Hz using Audacity. The amplitude of the nasal and oral air pressure channels
were normalized to [0,1] for each speaker separately. All data processing, including
normalization, was carried out with custom scripts in Praat and R (Boersma & Weenink
2020; R Core Team 2013).

Our measure of vowel nasality is ‘nasalance’. Nasalance is calculated by dividing the
amplitude of pressure in the nasal chamber by the sum of the amplitude of pressure in
the oral and nasal chambers (A, ;41 / (Angsar + Aorar))- Nasalance thus ranges from O to
1, is lower in oral sounds, and is higher in nasal sounds.®

Nasalance was calculated by low-pass filtering the absolute value of the normalized
oral and nasal air pressure signals from [0, 280]Hz, smoothing the filtered signals with
an 11ms averaging window centered on each measurement point, then taking the ratio
A, / (A, + A,) at each point. Nasalance was set to N/A for any point with nasal air
pressure at or below 1% of the maximum for each speaker.

In plots, we only show nasalance for vowels, nasal consonants, and [?] and [h], which
may be contextually nasalized in SMP Mixtec. A representative token of the amplitudes
of individual chambers, as well as nasalance, is given in Fig. 1. The first row shows
the normalized amplitude of air pressure from the oral cavity, the second shows the
normalized amplitude of air pressure from the nasal cavity, and the third shows low-pass
filtered nasalance. Note that the increased nasal air pressure in the second syllable in
Fig. 1 corresponds to increased nasalance on nasal [i] vs. oral [i] in the first syllable.
For reasons of space, we only present low-pass filtered nasalance in subsequent figures,

5Recordings made with dual-chamber masks will often show small amounts of oral air pressure in entirely
nasal sounds (e.g. [m]), and small amounts of nasal air pressure in entirely oral sounds (e.g. [v]) (e.g.
Kochetov 2020). For this reason, it’s important to interpret nasalance in relative rather than absolute terms.
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omitting the original oral and nasal pressure channels. In all nasalance plots, numbers
below segmental transcriptions indicate duration in ms.”

Speaker RD 'chixin’ (recording #341)

1.04 : chixin
0.5
0.0 b - ;,c"
051 [y] i [ - F
3 104 96 69 205 i 157
g 1.0 : chixin Original recording
¥ ; ~— (11025Hz sampling rate)
g 0.5 L i = Normalized intensity
S 00- # 2 contour (from Praat)
? r o Nasalance
5 -0.5 1 tf it I t ? = Anl(An+Ao) over
g 104 96 69 205 i 157 smoothed LPF signal
Zo 1.00 A chixin |
0.751 ; &
7
0.50 4 H ;_’
. - . ¥ - =
0.25 1 tf i I (5 3
0,004 96 : 69 205 - 157

Dluration (Ims)

Figure 1: Oral air pressure, nasal air pressure, and low-pass filtered nasalance during
chixin [tfifi] ‘stomach/estdmago’ (Speaker RDC).

We collected data from two participants, each of whom produced target words from a
wordlist embedded in the carrier phrase in (48).

(48) S6’0 kachi é _ tt’un ntd’vi
[s6%0 ka'tf=& _tifd "ta?pil
like.this CONT.say = 3PL.INCL __ word Indigenous
‘This is how we say ‘_’ in Mixtec/Asi decimos ‘_’ en mixteco’

Speaker NGC produced 105 items, with 4 repetitions each (420 total productions). Speaker
RDC produced a 70-item subset of the wordlist produced by NGC, with 2 repetitions each

(140 total productions). Summary plots like Fig. 2 also include tokens from a separate

dataset in which speaker RDC produced 84 morphologically-simplex items, with 3 rep-
etitions each (252 total productions). This extra dataset was included to increase the

number of tokens used to calculate baseline nasalance levels for oral and nasal vowels.

Full wordlists are included in the supplementary materials, along with nasalance plots

for each recorded token.

Nasalance levels may vary by vowel height. In particular, nasal [a] has markedly lower
nasalance in our data than nasal [i] or [G]. This is clear in Fig. 2, which shows a summary
of nasalance across vowel qualities for contrastively oral /V/ and nasal /V/. The weaker
nasalance for nasal /a/ compared to /1 i/ may be a result of a wider aperture in the oral
cavity for low vowels, leading to increased oral airflow, relative to nasal airflow (e.g.
Young et al. 2001).

’For the sake of readability, in our nasalance plots we transcribe tone with superscript numbers: ! =

low, 2 = mid, ® = high, *! = falling, * = rising.
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Contrastive /V V/, with no nasal coarticulation from /N nT/
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© N 0.54 -1
8 041 = = O VI
<7 03+ == _— N N/
§30 NG ~% =5 OO [V = = = = = = - -

E 004 [184) [261) [14] [10] [e2] G0 (48]  [s]
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Figure 2: Mean nasalance across vowel qualities for contrastively oral /V/ (left panel)
and nasal /V/ (right panel). Measurements taken from root-internal vowels which
were not adjacent to any nasal consonant. Measurements reflect middle 40-75% of
each vowel (steps 7-13 of 17 total). Circles indicate means, bars +1 standard deviation.
Dashed red lines and surrounding bands indicate mean nasalance for contrastively
oral /V/ and nasal /V/ across all vowel qualities, and +1 standard deviation. Numbers
at bottom of plot indicate observations per condition.

4.2 The phonotactics of nasality

A contrast between oral and nasal vowels is a consistent characteristic of Mixtec lan-
guages (Rueda Chaves 2021). As is common in languages with such a contrast, oral and
nasal vowels are not contrastive in every phonological context. For example, vowels
following nasal consonants are usually obligatorily nasal (Pike & Cowan 1967; Zylstra
1980; Marlett 1992; Gerfen 1996; Leén Vasquez 2017), as shown for SMP Mixtec in
(49).

(49) Nuu
[niii]

‘Town/pueblo’

Phonotactic restrictions on nasality have often been cast in terms of the couplet in the
Mixtec literature. There are many examples of this, and we list a few here: Pike & Cowan
(1967:5) write that “If the first of two vowels is nasal in a monomorphemic couplet, the
second vowel is usually nasal”. Hunter & Pike (1969:30) say, “Allophonic nasalization of
vowels is best described in relation to the couplet”. North & Shields (1977:28) state that
“Nasal vowels not preceding and following /m n fi/ are restricted in their distribution
in the couplet”. Zylstra (1980:21) notes that “Nasalization of vowels extends through
couplets of the form CVV and CV?V where the vowels are identical.” Gerfen (1999:260)
says of nasalization that “a rule will associate [nasal] to the rightmost vowel of a cou-
plet, while another [rule] will subsequently spread [nasal] to the left” Paster & Beam de
Azcona (2004:67) write that, in the Yucunany dialect of Mixtepec Mixtec, “In couplets,
vowel nasalization usually occurs in both syllables or neither”. Rueda Chaves (2019:xv)
treats nasalization as a characteristic feature of couplet boundaries (original: “se abordan
la nasalizacién y la glotalizacién como rasgos caracteristicos de los lindes del couplet”).
For Penner (2019:265), “The domain of nasal phonotactics in [Ixtayutla Mixtec] is the
couplet”. Finally, after defining the couplet as a bimoraic minimal word, Becerra Roldan
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(2023:75) writes, “Nasal morphemes have a floating [+ nasal] feature that associates
to the right boundary of the minimal word and spreads leftward to sonorants” (original:
“Los [morfemas nasales] poseen un rasgo flotante [ +nasal] que se asocia al linde derecho
de la palabra minima y se propaga a la izquierda a segmentos resonantes”).

As these quotes show, patterns of nasalization are intimately tied to the notion of the
couplet. Because of this, nasalization is another appropriate domain for testing the two
main hypotheses about the nature of the couplet.

We argue in this section that restrictions on nasal and oral segments are, contrary to
the results in §3, best analyzed in terms of the morphological root, and not the foot. As
we show, restrictions on nasality hold exceptionlessly within roots, but not necessarily
within feet, pointing to the root as a correspondent of the Mixtec couplet.

4.3 Restrictions in mono-morphemic words

This section describes the phonotactic restrictions that hold on sequences of nasal and
non-nasal segments in mono-morphemic roots, focusing on three exceptionless restric-
tions, which are common across Mixtec languages (Marlett 1992; Rueda Chaves 2021).8

The first restriction is that vowels in mono-morphemic roots are obligatorily oral when
following approximants like [3], [1], and [j], as shown in (50)-(51) and Fig. 3, where
nasalance values are within the range for oral vowels established in Fig. 2.

(50) Yiva (51) Tsidyi
[jipal [ts'4ji]
‘Plant/hierba’ ‘Chair/silla’
‘_Emo- \yivé\
(=)
03 ® 075
238
w© *=5 0.504
RS
s<2 s i ‘
ﬁéo.zs- i ; 2 LB a'
7 H : ;
0,004 8 | 214 69 | 153

IDuration (n;s)

Figure 3: [jifa] (50) (Speaker RDC)

Additionally, vowels in roots are obligatorily oral when following prenasalized conso-
nants, as shown in (52)-(55), and illustrated for (52) in Fig. 4.

(52)  Konto (53)  Ntsii (54)  Chi’nki (55)  Chinchi
[ko"to] ["tsii] [tfi*ki] [tfi"tfi]
‘Knee/rodilla’ ‘Dead/muerto’ ‘Acorn/bellota’ ‘Cricket/grillo’

8These are a subset of the patterns outlined in Marlett (1992), who argues that nasality in Mixtec is an
autosegmental feature associated to the right edge of a morpheme, which spreads leftward until it is blocked
by an obstruent. The patterns discussed here could be derived from such a process of nasal spread, either
synchronically or diachronically.
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Figure 4: [ko"t0] (52) (Speaker NGC)
The second restriction, noted at the beginning of this section, is that vowels following

nasal consonants are obligatorily nasal in roots.” This is exemplified in (56)-(57) and
Fig. 5 (recall that nasal [a] has lower nasalance than other nasal vowels; Fig. 2).

(56)  Nani (57) Niuu
[nani] [nad]
‘Brother (of a man)/hermano (de hombre)’ ‘Night/noche’

) (_g 1.00 4 mJ

2o
8§§0m
85
< i; 0.50 1
8L2 : :
<8024 1 [pl | 52 i ‘ (2

(= : n a n' : ]

@ i i i i
0,004 150 | 252 18 164

Duration ('ms)

Figure 5: [nani] (56) (Speaker NGC)

The third and final restriction discussed here concerns adjacent vocalic morae. Specifi-
cally, sequences of adjacent vowels must match in nasality or orality within roots (58).
The same is also true of vowels separated by [?] or [h], as exemplified in (59)-(60). This
is illustrated using air pressure data for (58) in Fig. 6, and for (60) in Figs. 7-8. Note
especially the nasalization of [h] in Fig. 8, which suggests the spread of nasality between
the two vowels.!?

(58) a. Kuaa (59) a. Kud&a (60) a. Tsikuaja
[kvaa] [kv&a] [tsikvaha]
‘Blind/ciego’ ‘Red/rojo’ ‘Orange’ (n)/naranja’
b. Kudan b. Kud&’an b. Kudjan
[k“4a] [k"&%4] [k"a"a]
‘Yellow/amarillo’ ‘Go!/vetel’ ‘Unmarried/soltero’

°Nasal vowels generally show lower nasal air pressure, and thus lower nasalance, than nasal consonants,
as is visible in the nasalance trace for [pani] in Fig. 5. This follows from aerodynamic principles: in nasal
consonants, all of the airflow leaving the vocal tract exits through the nose, while in nasal vowels, airflow
is divided between the oral and nasal channels.

10Figs. 6-8 come from separate recordings of speaker NGC at approximately 10,000 Hz in each channel
using Glottal Enterprises DualView software. This setup was necessary to accurately record the lower-
frequency signal of oral and nasal [h].
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Figure 8: [k“a"a] (60b) (Speaker NGC)

These three generalizations, which are listed together in Table 7, hold exceptionlessly

within monomorphemic forms.

Restriction 1

Restriction 2

Restriction 3

Vowels are oral after "Cs
and approximants

Vowels are nasal
nasals

after

Adjacent vowels match in
nasality

Table 7: Nasal-oral co-occurrence restrictions

Having defined these restrictions, we next turn to a construction in which the morpho-
logical and prosodic views of the couplet make differing predictions.

4.4 Vocalic enclitics

The morphological and prosodic views of the Mixtec couplet make different predictions
regarding the behavior of a particular construction in SMP Mixtec in which there is a
non-isomorphism between the morphological root and the bimoraic foot. The key forms
involve bimoraic roots followed by the enclitic pronouns described in §2, which com-
pletely or partially overwrite the preceding vowel (61).
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(61) Nta’ai
/Mta’a =1/ — ["ta’=1]
hand=1sG
‘My hand/mi mano’

When vocalic enclitics like [ =1] overwrite the final vowel of the root to which they at-
tach, they take over the timing slot of the root-final vowel and are therefore foot-internal,
as we will argue shortly. In these cases, the foot and morpheme boundaries are non-
isomorphic, as visualized in the following pair of examples. (62) shows the bimoraic
root ["ta’d] (‘hand’), in which the root and foot boundaries are aligned, and (63) shows
the morphologically-complex foot ["ta’=1] (‘my hand’), in which the morpheme and foot
boundaries are misaligned.!

N (63) Nta’a i
62 Nta’ n
62) aa pr(re| "@° | =1 )

Nga?X
prre| "t2'd | ) hand =1sG

Hand/mano ‘My hand/mi mano’

Given this non-isomorphism between root boundaries and foot boundaries, morpholog-
ical and prosodic analyses of the Mixtec couplet make differing predictions. Since (62)
involves a single root and (63) involves a morphologically-complex structure, the ‘cou-
plet = root’ approach allows for the two words to behave differently with respect to
patterns that take the couplet as their domain. However, since (62) and (63) each con-
stitute a single foot, the ‘couplet = foot’ approach predicts no difference between them
with respect to characteristics of the couplet.

As we show in detail below, restrictions on the co-occurrence of oral and nasal within
roots in SMP Mixtec may be violated in morphologically complex structures. These vio-
lations occur across morpheme boundaries that are foot-internal (63). This means that
morphological structure must be used to define the domains in which nasal phonotactics
hold—prosodic structure alone is not sufficient.

4.4 Vocalic enclitics are foot-internal

We first provide some arguments that vocalic enclitics are, in fact, foot-internal. First,
when vocalic enclitic pronouns overwrite root-final vowels, the resulting vowels are
monomoraic and not bimoraic. This can be diagnosed through tonal patterning. Root-
final vowels with a low-to-high rising tone can be overwritten by an enclitic that has a
low-tone (82). Instead of concatenating these three tones into a low-high-low contour,
the sequence simplifies to a high-low falling tone, as shown in (64).

(64) a. Sata

[sahta]
‘Back/espalda’
b. Satai
[sa"t=1] (cf. tri-tonal *[sa"t=1])
back-1sG

‘My back/mi espalda’

This pattern suggests that the surface form in (64b) is bimoraic, not trimoraic, since a
single mora may only host bi-tonal contours in SMP Mixtec (82). Any tri-tonal or larger

'We assume vocalic enclitic pronouns like in (61) are internal to the prosodic word, as argued later in
this section, while CV enclitic pronouns are external to the prosodic word, as discussed in §3.1.2.
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contours are spread across two morae (Peters 2018; Eischens & Hedding 2025). The
reduction of a LHL sequence to HL in (65b) indicates that the second vowel is mono-
moraic and therefore unable to host a tri-tonal contour. As a result, the entire structure
in (64b) is bimoraic, meeting the criteria for constituting a single foot.

Another argument that enclitic vowels are foot-internal is that they trigger alternations
on preceding consonants in the root. Palatalized consonants may not appear immedi-
ately before the high front vowel [i] (Stremel 2022; Eischens & Hedding 2025). When
the 1SG enclitic [ =1] attaches to roots ending in a CV syllable with a palatalized onset
consonant, it triggers depalatalization (65). When the consonant is separated from the
[i] by another vowel, the alternation does not apply (66).

(65) a. X&'ntsia (66) A Tsiaa

A Mt qj

atsa s

EONT cdt [tsaa]
. . , , ‘Clothes/ropa’
Is cutting/esta cortando NN

PN b. Tsiaai
b. X&'ntsiai —is s
[tda=1]

[fa™ts =1]
CONT.cut=1SG
‘T am cutting/estoy cortando’

clothes=1SG
‘My clothes/mi ropa’

We take this as evidence that the enclitic vowel is the nucleus to the second syllable, as
in (67).

(67) Xa’ntsia 1
[.fa% ts=1.]
CONT.cut=1SG
‘T am cutting/estoy cortando’

To propose that the enclitic [ =i] is foot-external in (67) requires the onset and nucleus
of a syllable to be separated by a foot boundary, violating the requirement that syllable
and foot boundaries align (e.g. McCarthy & Prince 2004).

A final argument in favor of the foot-internal analysis of vocalic enclitics comes from
the non-contrastive [h] discussed in §3.1.2. In particular, vocalic enclitics do not trigger
deletion of non-contrastive [h], as seen earlier in (64). Given that non-contrastive [h]
only precedes foot-internal voiceless consonants, the medial consonant in examples like
[saPt=1] (64) must be foot-internal. For the vocalic enclitic to be foot-external while the
medial consonant is foot-internal would require implausible combinations of foot and
syllable structure, visualized below. (68a) violates the principle of syllable integrity,
because it requires a foot boundary to fall within a syllable (as just discussed for (67)).
(68b) requires the medial consonant to be exceptionally syllabified as a coda, even though
codas are otherwise banned without exception in SMP Mixtec. Finally, (68c) requires
a degenerate syllable with no vowel at all, another construction for which there is no
evidence in SMP Mixtec.

(68) a. (.Cv.0)=V.
b. (.CVC.)=V.
c. (CV.CO=V.

The simplest solution to these issues is to assume that vocalic enclitics are instead foot-
internal [(.CV.C=V.)], with a prosodic structure that is entirely unremarkable. We thus
reject the analysis of vocalic enclitic pronouns as foot-external (and, by extension, prosodic-
word-external).
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4.5 Violations of nasal phonotactics across morpheme boundaries

We turn now to cases in which phonotactic restrictions on nasal and oral segments—
repeated in Table 8—are violated across the boundary between a root and vocalic enclitic.
These patterns point to the root, not the foot, as the domain within which constraints on
nasality are defined.

Restriction 1 Restriction 2 Restriction 3

Vowels are oral after "Cs | Vowels are nasal after | Adjacent vowels match in
and approximants nasals nasality

Table 8: Nasal-oral co-occurrence restrictions

Recall that vocalic enclitic pronouns in SMP Mixtec behave differently with respect to
nasality (Table 9). One is invariably nasal, another is invariably oral, and the others
alternate in their nasality. In this section, we focus on enclitics with invariable nasal-
ity/orality; the following section considers alternations in enclitic nasality.

We illustrate patterns of enclitic nasality with nasalance traces from individual exam-
ples/tokens, as well as with summary nasalance plots. In summary nasalance plots, we
include the first three enclitics in Table 9 (1SG [=i], 1PL.INCL [ =¢€], and 2sG [=1{i]), but
not 3sG.N [=a]. The reason for excluding 3sG.N [ =a] is that its nasal/oral alternation
is more variable than the other three enclitics, making it less straightforward to interpret
in summary plots; we discuss this variability in §4.6.

Pronoun Nasality
1sG [=1] Takes on nasality/orality of final vowel of root
1PL.INCL [=€] Always oral
2sG [=1i] Always nasal
3sG.N [=3] Alternates somewhat predictably in nasality

Table 9: Vocalic pronominal enclitics in SMP Mixtec

The pronouns that are invariably oral or nasal often give rise to violations of the phonotac-
tic restrictions in Table 8. For example, restriction 1 states that prenasalized consonants
and approximants are always followed by oral vowels. This can be violated in construc-
tions involving the 2sG enclitic [=1]. (69)-(70) show the nasal enclitic [=1i] following
approximants. The air pressure patterns in Fig. 9 show high and rising nasalance on the
word-final vowel.

(69) a. Yiva (70) a. Tsiayi
[jipa] [ts/4ji]
‘Plant/hierba’ ‘Chair/silla’

b. Yiva Gin b. Tsiayi iin
[jip =] [ts'aj =]
plant=2sG chair=2sG

‘Your plant/tu hierba’ ‘Your chair/tu silla’
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Figure 9: [ii[5=ﬁ] (69b) (Speaker NGC) (compare with Fig. 3 [jifa] (69a))

This pattern is consistent within and between the two speakers recorded, as shown in
Figure 10. Specifically, when following approximants, nasalance for the 2sG [=1] is
clearly higher than for other enclitics, as well as unmodified, root-final vowels.

Root-final vowels, and vowel-overwriting enclitics,
following approximants /B j I/

o 2 1.0
5809 |

u— U.07 N
86,7 Surface
ER0er(W= = = = = = = = =~ ~ e V nasality
@ N 0.51
8D 0.4 N Nasal
STosl O Oral
e Sl et i
= £ 00 [14] Tie] (18] [17]

/=i I=e?/ /=G%/  Root-final,
predictably oral [V]

Figure 10: Mean nasalance for enclitic vowels and root-final vowels after approximants
/B j l/. Apparent violation of nasal phonotactics highlighted in grey. See Fig. 2 for
additional details.

In the same way, the 25G enclitic [ =1i] can follow prenasalized consonants, as shown in
(71)~(72) and Fig. 11.12

(71) Konto (72) Konto un
[ko"to] [ko t=11]
‘Knee/rodilla’ knee=2sG

‘Your knee/tu rodilla’

12There is some anticipatory nasalization of vowels preceding nasal and pre-nasalized consonants, as
seen in Fig. 11. However, these vowels are unlikely to be phonologically nasal for two reasons: First,
approximants may precede these vowels (e.g. [la"tu] ‘bellybutton/ombligo’, [jo"nii] ‘net/red’), while they
cannot precede nasal vowels in roots. Second, high and mid vowels contrast preceding prenasalized stops
(e.g. [la"td] ‘short/corto’; [16"td] ‘tadpole/renacuajo’). This suggests that these vowels are phonologically
oral, since there is no contrast between /ii/ and /6/ ([0] being entirely absent from SMP Mixtec, in both
underlying and surface forms).
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Figure 11: [ko"t =1i] (72b) (Speaker NGC) (compare with Fig. 4 [ko"to] (71))

The 2sG [={i] is consistently nasal after pre-nasalized stops and affricates across the
items tested, as shown in Figure 12. Nasalance for other enclitics and unmodified, root-
final vowels is low in this environment. It is clear that restriction 1 can be violated in
morphologically-complex constructions involving inherently nasal vocalic enclitics.

Root-final vowels, and vowel-overwriting enclitics,
following pre-nasalized stops /nt nts ntsi ntf/

. @10
0 % 0.9
02> 8-
8% o7 Surface
FH06TNV/= = = = = = = = = = &= = = = = = = = V nasality
(Ul\l 0.54 i A
8Q 041 N Nasal

1 0.3 — —_ Oral
fertwmE o --------%-- O
=Rool s B 0 B

/=i /=e3/ /=063 Root-final,

predictably oral [V]

Figure 12: Mean nasalance for enclitic vowels and root-final vowels after prenasalized
stops and affricates /"t "ts "ts! "{J/. Apparent violation of nasal phonotactics
highlighted in grey. See Fig. 2 for additional details.

Restriction 2 can also be violated in morphologically-complex environments. This
restriction states that vowels following nasal consonants are obligatorily nasal. How-
ever, this generalization can be violated in constructions containing the 1PL.INCL enclitic
[=é].13 This is exemplified in (73)-(74). The air pressure example for speaker NGC in
Fig. 13 shows final [ =¢] with lower nasalance than for preceding nasal [a] — the nasal
vowel which generally has the lowest nasalance overall in our data (Fig. 2).!*

While there is clearly some coarticulatory nasality on [=¢€], due to the influence of
the preceding nasal [n], nasalance declines significantly over the course of the vowel.
This pattern of descending nasalance is not characteristic of phonologically nasal vow-
els in our data (as is clear from plots provided here). We conclude that [ =¢é] remains
phonologically oral in this environment.

13This is potentially subject to interspeaker variation. We know of one speaker who, based on impres-
sionistic observations, seems to nasalize [ =€] when it overwrites a nasal vowel. This speaker’s data is not
presented here; it remains to be seen whether nasalization of [ = é] after nasals in their speech pattern reflects
coarticulation for nasality, or a truly nasal [€].

14Since SMP Mixtec does not in general have nasal [&] (at least for the speakers whose data we report
here), we cannot directly compare Fig. 13 to an unambiguously nasal [é]. Hence the more indirect compar-
ison with nasal [a] in Fig. 13.
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(73) a. Nani (74) a. Ijma
[nani] [i"ma]
‘Brother/hermano’ ‘Wax/cera’

b. Nanié b. Ijmié
[nan=¢] [i'm = €]
brother =1PL.INCL wax = 1PL.INCL
‘Our brother/nuestro hermano’ ‘Our wax/nuestra cera’

a3@1.00- ﬁani;e\
8§§0m
éi%om-
832 - LN
o L TR TR ) S BTV B
.00 146 | . 255 P128 ' 210

Duration (ms)

Figure 13: [nan = €] (73b) (Speaker NGC) (compare with Fig. 5 [nani] (73a))

The low nasalance of 1PL.INCL [ = €] after a nasal consonant is apparent in the summary
plotin Fig. 14. Though nasalance for [ =¢€] is somewhat higher than the oral baseline, this
is likely due to coarticulation with preceding nasal consonants; its nasalance is far lower
than that of the other enclitics, and root-final vowels, which are all clearly nasalized.

Root-final vowels, and vowel-overwriting enclitics,
following nasals /m n n/

. 9 10
2%0.9-
0.2 08-
%074 _ N Surface
c_%ggg-——N,- ~o - - ---o=k====-"]"-- Vnasalty
@M~ 0019 1
8 044 4 N Nasal
Y 0.3 o
%QOQ;IW _____________________ O Oral
gg 0.14
'€ 0.01 (17] (16] (18] 110

="/ /=e%  /=G% Rootfinal,
predictably nasal [V]

Figure 14: Mean nasalance for enclitic vowels and root-final vowels after nasal /m n n/.
Apparent violation of nasal phonotactics highlighted in grey. See Fig. 2 for additional
details.

Restriction 3, which requires that adjacent vowels match in nasality, can also be violated
in morphologically-complex constructions. In fact, it can be violated in both directions.
First, if an inherently nasal enclitic overwrites the second of two adjacent oral vowels,
the result is an oral-nasal sequence (75)-(76). A nasalance plot for (75b) is given in Fig.
15.
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(75) a.

Eischens & Bennett

Xaa (76) a. Tsikuii
[faa] [tsik"1i]
‘Chin/barbilla’ ‘Water/agua’
Xaa tn b. Tsikuil Gn
[fa=1] [tsik"1=1]
chin=2sG water = 2SG
‘Your chin/tu barbilla’ ‘Your water/tu agua’
_ 1.004 xaa un)
e 3 ;
(=)
0 8 ® 075
o LW
§<%
© %5 0501
g2
z <"f g 0.25 I E‘ s
* 0004 179 286 g97

Duration' (ms)

Figure 15: [[a=1i] (75b) (Speaker RDC)

Second, if the inherently oral 1PL.INCL [ =é] overwrites the second of two nasal vowels,
the result is a nasal-oral sequence (77). This is illustrated in Fig. 16.

(77) a.

Tsidan
[ts'aa]

‘Forehead/frente’

Tsidan é
[tsa=8&]

forehead = 1PL.INCL
‘Our foreheads/nuestras frentes’
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Figure 16: [ts'4 = &] (77b) (Speaker NGC)

The nasality of the 2sG [=1i] in hiatus with a preceding oral vowel, and the orality of
the 1PL.INCL [ =¢€] in hiatus with a preceding nasal vowel, are shown in a summary plot

in Fig. 17.
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Vowel-overwriting enclitics in hiatus, /V1=V2/

Oral V1 Nasal V1

N T
7\1_ Surface

N
------------ O7IR SR T V nasality

N Nasal
By ey {M“":(:): _______ O Oral

[15] [16]

=i [=e® |=0% =i [=e® =0

W h OO N®OOO
I T S R A T T 1

N

Mean nasalance over
middle ~40-75% of vowel
ocoooooo0oo0o00 =

o
1

Figure 17: Mean nasalance for enclitic vowels immediately following stem-final vowels,
after vowel overwriting in /CV,V,=V,/ — [CV;=V,]. Apparent violation of nasal
phonotactics highlighted in grey. See Fig. 2 for additional details.

We have seen that restrictions on the co-occurrence of nasal and oral segments hold ro-
bustly root-internally, but are violated across morpheme boundaries. Importantly, these
restrictions do not necessarily hold foot-internally, as shown schematically in (78)-(80).
If vocalic enclitic pronouns are foot-internal, as we claim, segment sequences which vi-
olate nasal-oral co-occurrence restrictions are contained within the same foot.

(78) Nasal vowel after prenasalized stop
Konto tn
pr( rr| kO™t =11)
‘Your knee/tu rodilla’

(79) Oral vowel after nasal consonant
Nana é
pr( gr| NaN|=¢)
‘Our mother/nuestra madre’

(80) Mismatching adjacent vowels
Xaa in
pr( RT| Ié| =)
‘Your chin/tu barbilla’

Enclitic pronouns are foot-internal, but external to the domain of nasal phonotactics
(being outside of the root, morphologically). It follows that the foot does not define the
domain of phonotactic restrictions on nasality.

These patterns provide evidence that the couplet in SMP Mixtec is not exclusively coex-
tensive with the foot, contrary to the patterns discussed in §3. Instead, nasal phonotactics—
argued to hold over the couplet in many Mixtec languages (84.2)—coincide with the
morphological root in SMP Mixtec.

The data discussed in this section have involved enclitic pronouns whose nasality/orality
is invariant. This leaves out two enclitics, namely 1SG [ =i] and 3sG.N [=a], which al-
ternate in nasality. In the following section, we briefly describe the behavior of these
enclitics, arguing that they are fully consistent with our claim that the root, and not the
foot, is the domain of nasal co-occurrence restrictions in SMP Mixtec.
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4.6 Alternations across morpheme boundaries

As noted in §2, the 1sG and 3SG.N enclitics alternate in nasality depending on the stem
they attach to. In this section, we first discuss their shared behavior, and then we high-
light cases in which the 3SG.N enclitic [ =a] behaves variably. In most cases, however,
the nasality of both of these enclitics can be predicted from the nasality of the stem-final
vowel that they overwrite.

The nasality of the 1sG enclitic [ =i] is completely predictable based on the nasality of
the stem-final vowel, and the same is usually true of the 3sG.N enclitic [ =a]. Specifically,
they surface as oral when overwriting an oral vowel (81), and as nasal when overwriting
a nasal vowel (82), illustrated in Figs. 18-19.

(81) a. Kiku (82) a. Sokin

N he
[arku] [so"kii]
Sew.POT ) ,
‘sew!/bordal’ Neck/cuello
PN b. Soklni
b. Kuku i DS
[ki"k =1] [s0%k=1]
neck=1sG

SEeW.CONT =1SG

‘I sew/yo bordo’
c. Kukua

[ka"ki = 4]

Sew.CONT = 3SG.N

‘They sew/borda’

‘My neck/mi cuello’
c. Sokin a

[so"k = 4]

neck =3sG.N

‘Their neck/su cuello’

5 001 kuku i = "9 sokun i
s & 52 ; i
w%fom- mgf’w&
82 82
cla ey
%igoso %i;’oso-
g2 ] 3<3 |
Teom k| w k o 11 T8 0257 s Mo k Gl
@ H @ H
0.004_{ 60 | 85 . 292 i 112 0.004 1 257 i 88 . 290 _ 172
Duration (ms) Duration (ms)
. sht, % shi, %
Figure 18: [ki"k =1] (81b) vs. [s0"k =1] (82b) (Speaker NGC)
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Figure 19: [ka"ki = 2] (81c) vs. [s0"k = 2] (82c) (Speaker NGC)

This generalization is illustrated for the 1SG enclitic [=1] in the summary plot in Fig.
20, which shows the nasalance of vocalic enclitic pronouns when they overwrite con-
trastive oral and nasal root-final vowels. Alternating 1SG [ =i] has low nasalance when
overwriting an oral vowel, and high nasalance when overwriting a nasal vowel. Note
also the invariant nasalance of 1PL.INCL [=¢] and 2sG [=1i]; again, 3SG.N [=a] is not
included in the plot due to the patterns of variability we discuss shortly.
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Root-final vowels, and vowel-overwriting enclitics,
following voiceless obstruents /s t ts tsi [ [ k kw/

- Root-final /V/ Root-final /V/
T 2101
3 > 0.9+
85 081 == —_ y Surface
SR 7 r 1 S VAN - i
ER06{VIf = = = = 7= = = = 4 NHEe = = = 5= == N- 4 V nasality
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B 04+ N Nasal
R o— = = O Oral
S0 8%:[@&_ — — — — = B— {[VIF = == = = = = = { ra
SBool 8l sl Tel || fsl Tl (sl 71

= /="l I=e% /=¥ Root- /=l |=e*  /=G% Root-

final V final V

Figure 20: Mean nasalance for stem-final and enclitic vowels after voiceless
obstruents, where nasality is contrastive. Alternations based on nasality of the
stem-final vowel highlighted in grey. See Fig. 2 for additional details.

The same patterns hold when the nasality of the final vowel of the root is predictable:
1sG [ =1] is oral after approximants and prenasalized consonants, and the same is usually
true of 3sG.N [=a] (83)-(84). Though representative nasalance traces are excluded for
reasons of space, the low nasalance of 1SG [=i] in these contexts can be seen in the
earlier summary plots in Figs. 10 and 12.

(83) a. Tsiayii (84) Konto1i
[ts'aj=i] [kot=1i]
chair=1sG knee=1sG
‘My chair/mi silla’ ‘My knee/mi rodilla’
b. Tsiayi a (84) Konto a
[ts'aj=4a] [kot = 2]
chair=3SG.N knee =3SG.N
‘Their chair/su silla’ ‘Their knee/su rodilla’

When following a nasal consonant, both enclitics always surface as nasal. This is exem-
plified in (85) and illustrated for 1sG [=i] in the summary plot shown earlier in Fig.
14.

(85) a. Konui
[kon= 1]
meat=1SG
‘My meat/mi carne’
b. Konu a
[kop=4]
meat=3SG.N
‘Their meat/su carne’

Finally, when overwriting the second of two consecutive vowels, 1SG [ =1] takes on the
nasality of the preceding vowel (86a), (87a), as seen earlier in Fig. 17. The 3SG.N enclitic
usually does, as well (86b), (87b).
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(86) a. Tsikuiii (87) a. Kachtuni
[tsik"ui =i] [katft=1]
water =1SG word.CONT =1SG
‘My water/mi agua’ ‘T work/trabajo’

b. Tsikuii a b. Kéachiun a

[tsik"i=4] [katfd=4a]
water = 3SG.N work.CONT = 3SG.N
‘Its water/su agua’ ‘They work/trabaja’

4.6a Variability in 3sG.n [=a]

The 3sG.N [=a] enclitic displays some variability that merits discussion. While it often
preserves the nasality or orality of the stem-final vowel, it sometimes surfaces as nasal
when overwriting an oral vowel, as seen in (88) and Figs. 21-22. In these examples,
there is no coarticulatory source for the increased nasalance on the 3SG.N enclitic.

(88) a. Xaaa
[fa=3]
chin=3sG.N
“Their chin/su barbilla’
b. Yivaa
[iip=4]
plant=3sG.N
‘Their plant/su hierba’

1.00 o
_ (—g ‘xaa:a
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§ ’éo\‘a-u-) 0.75
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Figure 21: [fa=42] (88a) (Speaker NGC)
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Figure 22: [jip = 4] (88b) (Speaker RDC)

Almost all of the cases of this exceptional nasality in our dataset occur when the en-
clitic overwrites a low vowel /a/. However, the nasality of 3SG.N [ =a] is not entirely
predictable from the quality of the vowel it overwrites, and may be subject to interspeaker
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variation. For example, speaker NGC produced all repetitions of /"tfi"fi =2/ ‘their corn-
cob/su elote’ in (89) with a final oral vowel (Fig. 23), while speaker RDC produced it
with a final nasal vowel (Fig. 24).

(89) Nchixi a
[ntfi’f=4] ~ [ntfi"f=4]
corncob =3SG.N
‘Their corncob/su elote’

& 1.001 nchi)?(iai
85 E—
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Figure 23: ["tfi"[ = 4] (89) (Speaker NGC)
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Figure 24: [“ﬁihj =31 (89) (Speaker RDC)

It appears that the 3sG.N enclitic [ =a] does alternate in nasality, but less predictably
than the 1sG enclitic [ =i]. Because of this, we have excluded it from summary plots
throughout, and we leave a precise analysis of its alternation for future work. However,
we note that it, too, can trigger violations of the nasal phonotactic constraints described
in 84.2. For example, it occurs as nasal in hiatus with an oral vowel (Fig. 21) and after
an approximant (Fig. 22), providing another case where nasal phonotactic constraints
are violated across morpheme boundaries.

4.6.2 Analysis of enclitic alternations for nasality

In summary, the 1sG enclitic (and, usually, the 3sG.N enclitic) alternates to maintain
the nasality of the stem-final vowel. Importantly, these alternations do not reflect co-
occurrence restrictions on nasal and oral segments. For example, /=V/ enclitics maintain
the nasality of the stem-final vowel even when the preceding segment is [k] (81)-(82),
which imposes no restrictions on the nasality or orality of following vowels. Given this,
we understand these alternations not to be driven purely by phonotactic restrictions on
the co-occurrence of oral and nasal segments (cf. Penner 2019:266-267), but rather to
be driven by a pressure to maintain the nasality/orality of the stem-final vowel. The
question raised by this fact is why some enclitics alternate, while others do not.



32 Eischens & Bennett

The first pattern to consider is the non-variation of the 1PL.INCL enclitic [ =€], which
is invariably oral. We propose that the solution lies in a general ban on nasal [&] in SMP
Mixtec. Because /€/ is absent from the phoneme inventory (Peters 2018; Ostrove 2018;
Eischens & Hedding 2025), and because there are no environments or constructions in
which [€] appears, either within roots or across morpheme boundaries, we propose that
there is an undominated, inviolable constraint penalizing nasal [€].

The second pattern to consider is that 1SG [=1] and 3SG.N [ =3a] alternate in nasality,
but 2sG [=1i] is invariably nasal. Importantly, both of these patterns serve to avoid the
deletion of underlying [NAS] features: when 1SG [ =1] is nasalized, the underlying [NAS]
feature of the stem is maintained (90).

(90) Nchixan i
/"tfiMfa=1/ — ["tfi"f =1]
shoe=1sG
‘My shoe/mi zapato’

[NAS] [NAS]

/mfirfE =i/ ———  ["fif=1]

Though 3sG.N [=a] alternates less predictably in nasality, it does not appear to be in-
herently nasal, meaning its alternation does not involve the deletion of a [NAS] feature.

Additionally, the non-alternation of the 2sG [ =1i] also serves to maintain an underlying
[NAS] feature, this time associated to the enclitic (91).

91) Kixa Gin AS AS
/kihja=ﬁ/ N [kihs=ﬁ] [NAS] [NAS]
do.CONT = 2sG

k,h =1 k'h =1
‘You do/haces’ /kiffa=10/ ——— [ki'f=1]

For the 2sG [=1i] to surface as oral [ =1] would require the deletion of a [NAS] feature.
Deletion of a [NAS] feature appears to be disallowed in SMP Mixtec, except to avoid the
creation of a nasal [€] when the 1PL.INCL /=¢/ attaches to a stem ending in a nasal
vowel. In this light, the alternation in 1SG [=1] and 3SG.N [=3], as well as the lack of
alternation in 2sG [ =], can be driven by a pressure against the deletion a [NAS] feature.

4.7 Summary

In this section, we have shown that phonotactic restrictions on the co-occurrence of nasal
and oral segments hold exceptionlessly within the root, while strings that violate these
restrictions are always separated by a morpheme boundary. Considered in isolation, this
result is consistent with the morphological definition of the couplet: the domain in which
nasal phonotactic rules are upheld is the root.

Purely prosodic analyses of nasal phonotactics, based on foot structure, do not make
the right predictions. Sequences of segments which violate nasal phonotactic restrictions
are not, in general, separated by foot boundaries. Instead, the entire string is contained
in the same foot.

In sum, the patterns described here constitute evidence that the morphological root is
a crucial domain in defining the behavior of nasality. This conclusion is different from
83, where the bimoraic foot and not the morphological root was necessary to describe
the domain in which laryngeals and underlying rising tones may surface.

These two results are not necessarily at odds with each other: in SMP Mixtec, some
phonological patterns are defined in terms of the foot, and some are defined in terms of
morphological structure. However, from the perspective that the Mixtec ‘couplet’ stands
in a one-to-one correspondence relation with a single grammatical unit, these results are
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problematic. The correct conclusion appears to be that properties attributed to the cou-
plet are not all properties of a single category. Instead, the Mixtec ‘couplet’ is a just
shorthand term for the set of patterns which occur in canonical roots: morphologically-
simplex, bimoraic words (Carroll 2015:56). We return to this theme in 85, after a consid-
eration of alternative analyses of nasal phonotactics which attempt to maintain a purely
prosodic characterization of those patterns.

4.8 Alternative analyses
4.81 Directional spreading with morpheme structure constraints

Assume—counter to our actual analysis—that the foot is the domain of nasal phonotactics
in SMP Mixtec, rather than the root. Given the evidence that enclitics are foot-internal,
just like root-final vowels (84.4), the challenge is then to find some other way to capture
the exceptional behavior of enclitics with respect to nasal phonotactics.

One approach is to assume that the feature [NASAL] may only spread rightward, not
leftward. Enclitics, being at the right edge, could then only be the targets of nasal spread-
ing, and not the source. This predicts the possibility of mismatches in nasality between
a [NASAL] enclitic and a preceding segment.

Under this approach, the 1sG enclitic [ =1] and 3SG.N enclitic [ =a] nasalize via right-
ward spread of a [NAS] feature (92).

(92) Tsidan 1
/1943 =i/ - [tsh=1]
forehead =1sG
‘My forehead/mi frente’

[NaAs] [NAS] [NAS]

J / [

/tsda=i/ —— [ta=i] —— [tda=i]

Forms like [ts'd = &] ‘our foreheads’, with a nasal-oral vowel sequence, could be explained
by a blanket constraint against nasal [€], as in our approach.

In contrast, in a form like (93), the lack of nasality on the penultimate mora would be
due to the inability of the [NAS] feature to spread leftward. This results in a mismatched
oral-nasal vowel sequence.

(93) Tsikuii tn
/tsik*ii=1i/ — [tsik"1=1i]
water = 2SG
‘Your water/tu agua’

[NAS] [NAS] [NAS]
| | X]

Jsiki=t/ —— [tsiki=d] —— [tsik"i=1]

Importantly, this alternative analysis does not refer to morphological structure in any
direct way. However, it faces at least three problems. First, it has no account of forms
like /jiBa=1/ — [jip=1i] ‘your plant/tu hierba’, where a nasal enclitic vowel follows
a root consonant which cannot normally be followed by a nasal vowel (here, an ap-
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proximant). We have argued that such forms are footed [(jif =1i)], plainly contradicting
the claim that the foot is the domain of nasal phonotactics (including spreading, if any
such spreading occurs). While a ban on leftward nasal spreading correctly rules out
/jipa=1/ — *[jim=1i] (for example), it cannot explain why root = enclitic combinations
like [jip =1i] occur, even though roots like *[jipti] are entirely unattested. Some reference
to morphology is still required.

Along the same lines, if one assumes that there are no constraints on underlying forms
(‘richness of the base’, Prince & Smolensky 1993/2004), then this approach predicts that
roots of the shape [CVV] should exist. Since nasality may only spread rightward, an input
/CVV/ would surface unchanged as [CVV]. Such forms do not occur in SMP Mixtec.

This problem could be addressed by adopting constraints which directly ban roots with
the underlying form /CVV/ (contra richness of the base). However, such an approach
also refers to morphological structure, distinguishing roots from multi-morphemic forms,
independent of their surface foot structure.

To resolve these problems, the ban on leftward spreading of nasality could be revised
so that it only bans leftward spreading from enclitics to roots, and not leftward spreading
in general. But likewise, this ‘solution’ still invokes morphological structure, essentially
recapitulating our claim that the domain of nasal phonotactics is the morphological root
in SMP Mixtec.

Lastly, many analyses of nasality in Mixtec languages represent nasalization as a feature
that originates at the right edge of the couplet and spreads leftward (Marlett 1992; Gerfen
1999), making a ban on leftward spread unusual among Mixtec languages.

4.8.2 Treating enclitics as systematically foot-external

A second alternative is to insist that (i) the foot is the domain of nasal phonotactics,
and (ii) vocalic /=V/ enclitic pronouns are foot-external. This would be contrary to our
claim that vocalic /=V/ enclitics are parsed inside a foot with preceding root material
(84.4).

This approach is partly motivated by the fact that morpho-syntactic clitics have a ten-
dency to be prosodically deficient, and to occur outside of the prosodic domain containing
their host (Anderson 2005). Further, we claim that consonant-initial /= CV/ enclitics are
outside the prosodic word of their host, and by extension, external to the bimoraic foot
(83.1.2). It is of course reasonable to wonder whether /=V/ enclitics might have the
same prosodic status as unfooted /= CV/ enclitics.

If we assume that /=V/ enclitics are foot-external, the fact that nasal phonotactics
are disobeyed across root-enclitic boundaries reflects the presence of a foot boundary
between the root and the enclitic, as in (94).

94 Tsikuii Gn
/s (k™) =1/ > [tsipp (kD]
water = 2SG
‘Your water/tu agua’

[NAS] [NAS] [NAS]

~ | ] ¥
By () =) ——— Bl (KD] ——  [Bler (D]




35

Here, the prosodic analysis of the couplet remains intact: the domain of nasal phonotac-
tics is the foot, and vocalic enclitics are unfooted.

This analysis faces two main problems. First, we have already laid out several argu-
ments in §4.4 that vocalic enclitics are foot-internal. Those arguments would need to be
addressed before this alternative analysis could be considered plausible.

Second, this approach still crucially refers to morphological structure. In proposing that
vocalic enclitics are foot-external, it equates a morphological distinction with a prosodic
one. The reason that the enclitics are (supposedly) foot-external is simply because they
are root-external. In other words, the only rationale for the proposed prosodic difference
between roots and enclitics is their different morphological status.

Given that this analysis must ultimately refer to morphological structure, it does not
account for the data by making reference to the foot alone. For that reason, we reject this
approach as meaningfully different from our own proposal that the Mixtec couplet must
be defined in both morphological and prosodic terms.

4.8.3 Separating nasalization from the couplet

An anonymous reviewer suggests that it is possible to accept that nasal phonotactics in
SMP Mixtec are root-bounded, while maintaining that the couplet is always coextensive
with the prosodic foot. In this approach, nasalization is not a feature of the couplet at all,
but of some other domain like the root. Researchers who ascribe nasal phonotactics to
the couplet (§4.2) would then simply be mistaken to do so (in SMP Mixtec, or in general).
The support for this analysis comes from the fact that even researchers who define the
couplet as the root still acknowledge the prosodic constraints imposed on roots (e.g.,
Marlett 1992:425-426, fn2).

We do not adopt this view, for several reasons. First, though the majority of researchers
take a prosodic view of the couplet, some do define it partially or entirely in morpho-
logical terms (see e.g. Penner 2019:19 for discussion). It is not self-evidently true that
the couplet is equivalent to the foot, in any variety of Mixtec—this needs to be shown on
a case-by-case basis, particularly given the extensive internal linguistic diversity of the
Mixtec family.'®

Second, the perspective suggested by the reviewer is unfalsifiable. When a process
ascribed to the couplet fails to coincide with the foot, one can of course claim that the
process in question is simply irrelevant for understanding the couplet. But this is circular
reasoning: the couplet is presupposed to be the foot, rather than shown to be the foot.
Indeed, the reviewer’s proposal boils down to the tautology that ‘only patterns which are
bounded by the foot are bounded by the foot’, because the foot and couplet are assumed
to be the same thing from the outset. This is a vacuous claim, and not falsifiable.

5For example, in stark contrast with SMP Mixtec, enclitics in Yoloxéchitl and San Pedro Tulixtlahuaca
Mixtec do participate in phonotactic patterns related to nasality. Specifically, when the addition of an
enclitic might derive a prohibited combination of oral and nasal segments, stem segments alternate in order
to conform with broader nasal phonotactics, e.g. Yoloxéchitl /ka’*na® =e*/ — [ka®"d =e*] ‘we will call’ (see
DiCanio et al. 2020:351-2; Becerra Roldan 2019:81,87 for details).

However, Yoloxéchitl Mixtec has a number of trimoraic roots, and root-final stress, implying the foot-
ing u(up). Nasal phonotactics nonetheless hold in the initial syllable of trimoraic roots like /na*fa*a?/ —
[*da®(fa%a?)] ‘to arrive to live’, just as they do in SMP Mixtec (10)-(13) (DiCanio et al. 2018; 2020). Given
the behavior of enclitics, this implies that the domain of nasal phonotactics is neither the foot nor the root
in Yoloxéchitl Mixtec, but rather something larger, like the prosodic word. Regardless of the analysis here,
it is clear that any proposal made for a particular variety of Mixtec will not necessarily be appropriate for
another variety (a point also raised by DiCanio et al. 2020).
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One other point bears mentioning. If every phonotactic pattern attributed to ‘the cou-
plet’ can instead be attributed to some combination of the foot and the root, then ‘the
couplet’ ceases to have any explanatory power. It is then unclear to us what is gained by
invoking ‘the couplet’ in the first place, except as a kind of loose descriptive shorthand,
or as an acknowledgment of past usage of the term.

These issues do not arise in our analysis, because for us ‘the couplet’ has no independent
grammatical status: it is a descriptive cover term for a set of phonological patterns in Mix-
tec languages, some of which are bounded by the foot, and some of which are bounded
by the root. These patterns coincide in bimoraic roots, but not necessarily elsewhere.

5 Conclusion

In this paper, we have pursued two main questions. First, can the properties of the SMP
Mixtec couplet be described in terms of cross-linguistically general grammatical units?
And second, if so, can the SMP Mixtec couplet be unambiguously equated with one of
these categories?

The answer to the first question is clearly affirmative: the distribution of laryngeals,
underived rising tones, and nasal phonotactics may all be analyzed in terms of general
grammatical categories like the root and the foot.

However, the answer to the second question is negative: there is no one, single gram-
matical category which uniquely captures both (i) the distribution of laryngeals and un-
derived rising tones, as well as (ii) the domain in which nasal phonotactic restrictions
hold. Instead, the domain of (i) appears to be the bimoraic foot, while the domain of (ii)
appears to be the morphological root. This means that both views of the Mixtec couplet
in Table 10 are incomplete.

Couplet = morphological root Couplet = bimoraic foot

The Mixtec couplet is representationally equiva- | The Mixtec couplet is representationally equiva-
lent to the morphological root. Any property at- | lent to a bimoraic foot. Any property attributed
tributed to the couplet can be recast in terms of | to the couplet can be recast in terms of the foot.
the root.

Table 10: Opposing analyses of the Mixtec ‘couplet’

While this state of affairs is not surprising—it is common for different grammatical gen-
eralizations to hold in different domains—it does undermine the notion that the Mixtec
couplet is a single, clear-cut, internally-coherent, grammatically primitive unit. In this
sense, the Mixtec couplet is similar to some analysts’ view of categories like ‘pitch accent’
(cf. Hyman 2011): these are not primitive concepts, but instead the result of intersecting
several true grammatical primitives (e.g. lexical tone and culminativity).

The only structure in which every phonological characteristic of the couplet is attested
is in mono-morphemic, bimoraic roots. Put in these terms, the couplet in SMP Mixtec
can be understood as an emergent category which arises out of the the interaction of (at
least) the morphological root and the bimoraic foot.

Indeed, the best definition of the couplet may be the set of phonotactic properties that
hold in canonical roots—mono-morphemic words that are minimally and maximally bi-
moraic (Carroll 2015:56; see Uchihara & Mendoza Ruiz 2022 on a bimoraic maximum for
prosodic words). In this sense, the Mixtec couplet is not a unit of its own—the properties
of the couplet are amenable to analysis in terms of more general grammatical categories.
At the same time, the couplet in SMP Mixtec cannot be identified with any one grammat-
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ical category: it is a constellation of properties associated either with the root or with
the bimoraic foot.

A reviewer takes issue with us “chang[ing] how the couplet is defined”, relative to
previous work on Mixtec languages. This fundamentally misunderstands our position.
We are not just proposing to modify terms or definitions: we are claiming that the couplet
is not an independent, or even consistent grammatical unit of any kind.

An analogy may help clarify. Imagine two transparent sheets of plastic, one red, and
one blue. When those sheets are partially overlapped, they will produce a region which
appears to be purple (Fig. 25).

BIMORAIC
FOOT

MORPHOLOGICAL
ROOT

Figure 25: The couplet as an epiphenomenon of overlap between objects: analogy with
transparent sheets of colored plastic

The purple region is certainly ‘real’: we can see it, talk about it, and so on. And at
times it may be convenient to refer to ‘the purple rectangle’ in Fig. 25. But there is no
physical object corresponding to that purple rectangle. It only exists by virtue of the overlap
between the red and blue pieces of plastic. Its size and shape depends entirely on how
those actual, physical pieces of plastic relate to each other.

This is what we mean when we say that the Mixtec couplet is not a consistent grammat-
ical unit. The SMP Mixtec couplet exists only as the overlap between the morphological
root and the bimoraic foot — it has absolutely no independent status of its own.

To put it bluntly, we claim that there are no grammatical generalizations whatsoever
in SMP Mixtec which refer to something called ‘the couplet’. There are generalizations
which refer to roots, to bimoraic feet, and to the relationship between them. When these
units align, they may give the impression — falsely, in our view — that a third type
of unit is involved (namely, the couplet). Our claim is that deeper insight is gained by
decomposing the putative ‘couplet’ into its component parts, rather than presupposing
that something called ‘the couplet’ exists on its own, and reasoning from there.

Our position is straightforwardly compatible with the fact that patterns attributed to the
couplet, in particular nasal phonotactics, operate over different domains across different
varieties of Mixtec (e.g. footnote 15). In fact, the same may be true of tonal patterns,
as Carroll (2015:202, 218) describes inter-varietal differences in whether proclitics and
‘couplets’ have different tonal characteristics. In contrast, contortions are required to
reconcile these facts with the claim that ‘the couplet’ exists as a pan-Mixtec grammatical
unit (84.8).

The term ‘couplet’ remains useful for describing grammatical patterns that hold in
bimoraic roots—the canonical, prototypical root in Mixtec languages. But descriptive
terms, even when useful, are often the wrong tools for grammatical analysis.!® We have

16All areas of linguistics offer examples of this type: e.g. descriptive terms like ‘subject’ and ‘object’
are exceedingly useful for many purposes, but have essentially no status in modern syntactic theory (e.g.
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argued that all generalizations attributed to ‘the couplet’ in SMP Mixtec can, and should,
be attributed to the morphological root or the foot instead. ‘The couplet’ is simply not
up to the job: it is a convenient descriptive shorthand — albeit a rough and approximate
one — but it is not a proper unit of formal, grammatical analysis.

Abbreviations

CONT = continuative, DEM = demonstrative, DEP = dependent, FT = foot, INCL =
inclusive, IND = independent, M = human masculine, N = neutral noun class, RT =
root, SG = singular, PL = plural, WD = wooden noun class.
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