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Abstract: Crosslinguistically, contour tones are known to prefer phonetically 
longer vowels. In Teotitlán Zapotec, however, a rising tone consistently prefers 
a closed syllable over an open syllable both in the distribution and alternation 
(*Cǎ(:)]σ). Furthermore, loanword data suggests that this is not a fossilized 
constraint, but rather a synchronically active constraint for Zapotec speakers. 
Generally a vowel is phonetically longer in an open syllable rather than a closed 
syllable, so that the constraint against a rising tone on an open syllable represents 
an ‘unnatural’ sound pattern. We show that such a synchronically unnatural con-
straint finds a natural diachronic explanation that it resulted from an accumula-
tion of phonetically natural sound changes.*
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1.  Introduction
Crosslinguistically, contour tones are known to prefer phonetically longer vowels 
(Hyman 1988; Gordon 2001; Zhang 2004).1 According to Gordon (2001)’s impli-

* We would like to thank the speakers of Teotitlán Zapotec for sharing their language 
with us. We are also grateful to Michael Swanton, Sebastian van Doesburg, Shun  
Nakamoto, Rosemary Beam, and Josh Benn for their valuable observations on the earlier 
version of this paper. An earlier version of this paper was presented at The 5th Workshop on 
Sound Change, University of California, Davis, in 2019. This project has been supported 
by the Institute of Philological Research, National Autonomous University of Mexico; 
Programa de Apoyo a Proyectos de Investigación e Innovación Tecnológica (PAPIIT), 
IN404019, National Autonomous University of Mexico; Japan Society for the Promotion 
of Science Kakenhi Grant number 22K19988, ‘A cross-dialectal study of Tlapanec verb 
morphology’ and 24K03837, ‘Documentation of Tlapanec varieties’.
1	 Zhang (2004) further lists coda type, accent, position and word size as other factors that 
contour tones prefer. First, a contour tone prefers a resonant coda (CVR) rather than an 
obstruent coda (CVO). Secondly, a contour tone prefers a stressed syllable over an un-
stressed syllable. Thirdly, a contour tone prefers a final syllable over a non-final syllable. 
Finally, a contour tone prefers a shorter word over a longer word. These factors do play a 
role in the distribution of the rising tone in Teotitlán Zapotec – for instance, a rising tone 
only occurs on a tonic (stressed) syllable which is the final syllable of the phonological 
word (§2.4), and a rising tone may be more frequent with a lenis coda than a fortis coda 
(§3). However, we focus on the distribution and behavior of the rising tone in the tonic  
(final) syllable, so that we can concentrate on the role of the syllable structure in the distri-
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cational hierarchy based on a crosslinguistic survey on the constraints on contour 
tones (1), if a language X allows a contour tone on an open syllable with a short 
vowel, it should also allow for a rising tone on a closed syllable with a short vowel 
or a syllable (open or closed) with a long vowel. In (1), R stands for a resonant and 
O for an obstruent:

(1)		 VV(C) > VR > VO > V

In Teotitlán del Valle Zapotec, an Otomanguean language spoken in the 
Central Valley of Oaxaca, Mexico, the most crucial factor for determining whether 
or not a syllable can host a rising tone is not phonetic vowel duration, as it is in 
(1), but the requirement that the syllable structure be closed (*Cǎ(:)]σ). As such, 
in Teotitlán del Valle Zapotec, there are some uninflected forms with a rising 
tone on a closed syllable (gutǐp ‘wasp’; dǎmm ‘owl’; zǔnny ‘Tlacochahuaya (town 
name)’; ʤǎ:n ‘deity’, etc.), but a rising tone on an open syllable with a long vowel is 
restricted to inflected forms (nǎ: ‘I am’; rǎ̰: ‘I get cleaned’), and a rising tone never 
occurs on an open syllable with a short vowel. As a consequence of this constraint, 
the hierarchy of syllable types based on the occurrence of a rising tone in Teotitlán 
Zapotec appears to be idiosyncratic and exceptional from a typological point of 
view. The least restricted syllable type with regard to the occurrence of a rising 
tone is a closed syllable with a short vowel (VC), as will be observed in certain 
morphophonological alternations (§5). This is followed by a closed syllable with a 
long vowel (VVC). A rising tone on an open syllable with a long vowel (VV) only 
occurs in morphologically complex forms, and a rising tone on an open syllable 
with a short vowel (V) is never allowed.

(2)		 VC > VVC > VV > V

The hierarchy in (2) represents a case of an unnatural sound pattern, since it 
does not have a synchronically demonstrable phonetic basis (Bach & Harms 1972; 
Hellberg 1978; Anderson 1981; Blevins 2004: Ch.8; Beguš 2018, 2020). This hier-
archy is idiosyncratic in two ways: first, the dominance of VC, and secondly, the 
overall dichotomy between closed syllables vs. open syllables, instead of phonetic 
vowel duration. The overall preference for a closed syllable over an open syllable is 
observed not only in the distribution in the native lexicon (§3), but also in phono-
logical and morphophonological alternations (§4, §5) and recent loanwords (§6), 
where its pervasiveness suggests that this constraint is not merely a residue of his-
torical changes, but that it is synchronically active (cf. Coetzee 2014).

Unnatural processes have received considerable attention in phonological lit-
erature (Kiparsky 2008; Blevins 2004; Blust 2005; Beguš 2018, 2022), since their 
existence has far-reaching consequences, as it bears on open questions in phono-
logical theory and linguistic diachrony (Beguš & Dąbkowski 2024), such as to 
what degree is phonology influenced by phonetics (Hayes 1999), what is the right 
theory of sound change and how does sound change operate (Beguš 2022), or if 

bution of the rising tone.
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phonological typology is primarily influenced by historical (channel bias) or cogni-
tive (analytic bias) factors (Moreton 2008).

The rest of this paper is structured as follows. §2 gives an overview of the basic 
information on the phonology of Teotitlán Zapotec that will be crucial in the dis-
cussion in this paper. §3 takes a look at the distribution of the rising tone in the 
native lexicon, which manifests a strong dispreference for a rising tone on an open 
syllable. §4 looks at a phonological process, Rising Tone Levelling, and §5 two 
morphophonological alternations, which further demonstrate that the constraint 
against a rising tone on an open syllable is not only a residue of sound changes, but 
is synchronically active. §6 looks at the distribution of a rising tone in loans, which 
further supports the synchronically active status of the constraint. §7 argues that 
the Teotitlán Zapotec rising tone is a case of unnatural synchronic constraint, and 
provides a possible historical path that has led to this constraint. §8 concludes with 
further implications.

2.  Language background
Central Valley Zapotec varieties (ISO 639-3: [zab]) are spoken in the Mexican 
state of Oaxaca and belong to the Zapotecan language family. The Zapotecan lan-
guage family in turn is one branch of the Otomanguean language stock. This paper 
focuses on the variety spoken in the community of Teotitlán del Valle (TdV). Data 
from Teotitlán Zapotec comes entirely from our field notes and from the second 
author who is a speaker of this variety.

This section first reviews basics of the Teotitlán Zapotec consonants (§2.1), 
vowels (§2.2), and tones (§2.3), as well as prosodic characteristics (§2.4).

2.1.  Teotitlán Zapotec consonants
Zapotec varieties exhibit a contrast between a lenis series of consonants (the 
left phoneme in each pair in Table 1) and a fortis series (right phoneme in each 
pair), as in other Zapotec varieties (Nellis & Hollenbach 1980, Jaeger 1983, and 
Avelino 2004). Exceptions are glides and loan-specific f, which does not come in 
pair (Arellanes 2009: Ch.4; Chávez-Peón 2010: Ch.2; Uchihara & Pérez Báez 
2016). Fortis obstruents are voiceless, never fricated if they are stops, and relatively 
long. Lenis obstruents are often voiced (but devoiced in word-final position), 
variably fricated, and relatively short. For sonorants, the main difference between 
the fortis and lenis series is duration. Table 1 shows the consonant phonemes in 
Teotitlán Zapotec. The consonant phonemes of Teotitlán Zapotec are listed in 
our orthographic representation in Table 1, and the data in this paper that come 
from other sources are transliterated into our orthography. Some phonemes are 
internally complex in that they are considered singletons even though they involve 
more than one place of articulation (Uchihara 2021). f only occurs in loans, thus in 
parentheses.
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Table 1 Consonant phonemes in Teotitlán Zapotec

labial dental/
alveolar palato-alveolar palatal velar labio-velar

plosive b p d t g k gw kw
nasal mm n nn
tap/flap r rr
fricative (f ) z s ʒ ʃ x
lateral l ll
affricate ʣ ʦ ʤ ʧ
glide j w

2.2.  Teotitlán Zapotec Vowels
Teotitlán Zapotec has at least five monophthongs a, ɛ, i, o and u, but the contrast 
between o and u is marginal as in many varieties (Smith-Stark 2003: 226, 229; 
Beam de Azcona et al. 2019). In addition, Teotitlán Zapotec has a high central 
vowel ɨ, which is marginal (Arellanes et al. 2014). Teotitlán Zapotec also has 
closed-mid e and open-mid ɛ, the contrastive status of which is controversial 
(Uchihara & Gutiérrez 2020a).

Vowel duration is mostly predictable based on the position of accent (that is, 
the final syllable of the phonological word; §2.4) and the consonant that follows. 
In tonic syllables, the vowel is usually long when followed by a lenis consonant or 
no consonant. The vowel is short in any atonic syllable, or in a tonic syllable when 
followed by a fortis consonant.2 However, this is not always the case, since all 
loanwords and some native words have a long vowel even though the tonic vowel 
is followed by a fortis consonant (e.g. llúːpy ‘Guadalupe’, ʧúːk ‘kiss’, gáːti ‘not yet’). 
For this reason, we consider vowel length in Teotitlán Zapotec to be marginally 
contrastive. Vowel length is represented with a colon (ː).

As in other varieties of Zapotec, Teotitlán Zapotec is ‘laryngeally-complex’ 
(Silverman 1997), in that it has both tone and phonation contrasts on their vowels. 
Teotitlán Zapotec contrasts three phonation types: modal (a), and two degrees 
of contrastive laryngealization. The first is a weakly laryngealized vowel, repre-
sented as a̰ in this paper, which is realized as a creaky vowel [a̰], while the other is 
a strongly laryngealized vowel, represented as aˀ, realized as a vowel followed by a 
full glottal closure [aʔ], often followed by a rearticulated vowel in a tonic syllable. 
The contrast between these phonation types is justified by a triplet contrasting 
only in the phonation types: ru: ‘cough’, rṵ: ‘carry’, and ruˀ ‘mouth’.

2	 For instance, Chávez-Peón (2008) reports that a tonic syllable not followed by a fortis 
consonant is more than three times longer than an atonic syllable for Quiaviní Zapotec 
(for a female speaker, the mean duration of an unstressed syllable is 55.88 ms while that 
of a stressed syllable is 168.88 ms), while Chávez-Peón (2010: 61) reports that for a male 
speaker in Quiaviní Zapotec, the mean duration of a tonic vowel before a lenis consonant is 
158.51 ms while that of a tonic vowel before a fortis consonant is 82.61 ms.
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2.3.  Teotitlán Zapotec tones
Teotitlán Zapotec has low, high, rising, mid, and falling tones. High and falling 
tones occur relatively infrequently and mostly in inflected forms (§5) and loan-
words (§6), possibly due to their secondary origins (cf. §7.2). The conventions for 
transcribing tones are as follows: low (a), mid (ā), high (á), rising (ǎ), and falling 
(â).

Figure 1 shows pitch traces of the tone contrasts in Teotitlán Zapotec. As can 
be seen, a low tone, exemplified by za:3 ‘grease’ is phonetically a falling tone, while 
a mid tone (zā: ‘cloud’) is a level tone, which starts at the same pitch level as a low 
tone. A rising tone (gǎ:b ‘mind’) is a mid-to-high contour tone, a high tone is a 
level high tone (gá: ‘will get ripe’) and a falling tone (gâ: ‘will cut/trim’) is a high-
to-low tone.

Figure 1 Pitch traces of tone contrasts in Teotitlán Zapotec

Tonal contrasts are justified by (near-)minimal pairs. The examples in (3) illus-
trate the contrast between low, mid, and high tones, while the triplet in (4) justifies 
the contrast between mid, high, and falling tones. The minimal pair in (5) also 
shows that the rising tone is contrastive with low tone, and the examples in (6) 
show that the falling tone contrasts with low tone and (7) shows that high con-
trasts with rising:4

3	 The pitch trace of this word is shorter than the rest; this is because a low tone is often 
realized with a breathy voice towards the end (Uchihara 2016).
4	 In the examples, the first lines represent the surface forms, and the second line with 
morpheme segmentation, followed by a gloss in the third line, and when necessary, free 
translation in the last line. Abbreviations: C = consonant; caus = causative; cmp = comple-
tive; com = comitative; dim = diminutive; hab = habitual; Hz = hertz; in = inclusive; inf = 
informal; L = low tone; M = mid tone; ms = millisecond, O = obstruent; pl = plural; pert = 
pertensive; pot = potential; prog = progressive; R = resonant; sg = singular; V= vowel; X = 
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(3)		 a		 zaː		 					     b		  zāː					     c		  sáː
				   zaː									        zāː							       sáː
				    ‘grease’							       ‘cloud’						      ‘pot:walk’
(4)		 a		 gāː							      b		  gáː					     c		  gâː
				   gāː									        g-́aː							       Ø-́gaː
				    ‘basket’							       ‘pot-get.ripe’			   ‘pot-get.cut’
(5)		 a		 giːdj						      b		  gǐːdj
				   giːdj								        gǐːdj
				    ‘hide, leather’					    ‘hen’
(6)		 a		 ʤi:bj						     b		  ʤî:bj
				   ʤi:bj								       Ø-́ʤi:bj
				    ‘fear (noun)’					     ‘pot-fear’
(7)		 a		 gáˀ							      b		  gǎˀ
				   Ø-́gāˀ							       Ø-́gǎˀ
				    ‘pot-get.trapped’			   ‘pot-get.trapped:1sg’

Tone is also contrastive on non-modal vowels, as can be seen in the minimal 
pair in (7) above. The examples in (8) show that a low, mid and falling tones con-
trast on a creaky vowel, while the (near-)quadruplet in (9) illustrates that a low, 
mid, high, and falling tones are contrastive on a glottalized vowel:

(8)		 a		 riˈzɛ̰ːbj				    b		  riˈzɛ̰̄ːbj						     c		  ʒḭ̂ːʤ
				    ri-zɛ̰ːbj						      ri-zɛ̰̄ːbj								       ʒḭ̂ːʤ
				    ‘hab-get.hung’			   ‘hab-sink’						      ‘pineapple’
(9)		 a		 ʒiˀ						     b		  riˈʒīˀ		 	 				    c		  ʒíˀ							      d		  ʒîˀ
				   ʒiˀ								        ri-ʒīˀ									        Ø-́ʒīˀ							       ʒîˀ
				    ‘nose’							      ‘hab-be.spilled’				    ‘pot-be.spilled’			   ‘flu’

The focus of this paper is on the rising tone. On a long vowel with no coda or 
lenis coda (dǔ:d ‘breast’), the rising tone manifests itself as a long rising pitch con-
tour throughout the rhyme, as in Figure 2. On a short vowel followed by a fortis 
obstruent (guˈtǐp ‘wasp’), a rising tone is realized with an abrupt pitch rise as in 
Figure 3. On a short vowel followed by a fortis resonant (dǎmm ‘owl’), a rising tone 
is realized as a sequence of a mid tone on the vowel and a high tone on the fortis 
resonant, as in Figure 4. 

any tone; W/O = without; 1 = 1st person; 2 = 2nd person; 3 = 3rd person.
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In Teotitlán Zapotec, A rising tone can only occur on a modal vowel in non-
inflected forms. No non-modal vowels can carry a rising tone except in few 
inflected forms.5 (10) is an example of a rising tone on a creaky vowel, and (11) on 
a glottalized vowel. The restrictions on the syllable types for a rising tone will be 
discussed throughout this paper.

5	 In (10), the mid tone on the root vowel assigns a high tone to the vowel of the enclitic, 
the combination of which results in a rising tone. In the 1st person forms the stems can have 
a rising tone as in (11), whether on a modal vowel or a non-modal vowel, due to tonal alter-
nation, as will be discussed in §5.2.

Figure 2 Pitch trace of dǔ:d ‘breast’ Figure 3 Pitch trace of guˈtǐp ‘wasp’

Figure 4 Pitch trace of dǎmm ‘owl’
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(10)		guˈlḛ̌:w
		 gu-lḛ̄:=u
		 cmp- cmp:take.out=2sg
		  ‘You took out’
(11)		rɛ̌’
		  r-ɛ̌’
		 hab-drink:1sg
		  ‘I drink’

2.4.  Prosody
In Teotitlán Zapotec, a single, obligatory accent is assigned to the final syllable 
of a phonological word. A phonological word can consist of a monomorphemic 
root (12), a prefix + a root (13), or a root + a suffix, which can be diminutive (14) 
or comitative (15). In the following examples, phonological word boundaries are 
indicated with parentheses followed by ω:

(12)		a		  (ˈbi:)ω				   b		  (ˈju:)ω				    c		  (ˈgḛ:j)ω
				    ‘air’						      ‘ground’					     ‘ice’
(13)		a		  (riˈza:)ω			  b		  (guˈri:)ω			   c		  (káˈja:w)ω
				    ri-za:						     gu-ri:						      káy-a:w
				   hab-walk				    cmp-sit.down			   prog-eat
				    ‘walks’					     ‘sat down’					    ‘is eating’
(14)		a		  (gúˈnɛ’n)ω		  b		  (gubáˈni’n)ω			   c		  (bitεˈzε’n)ω
				   gû’n-ɛ’n					    gubâ’ny-i’n					     bitɛ̰:z-ɛ’n
				   bull-dim				    broom-dim					    nest-dim
				    ‘little bull’				    ‘little broom’					    ‘little nest’
(15)		a		  (rusēdˈnɛ̄:)ω						      b		  (rutā’wˈnɛ̄ː)ω
				    r-u-sɛ̰:d-nɛ̄:								        r-u-ta’w-nɛ̄:
				   hab-caus-practice-com			   hab-caus-sell-com
				    ‘studies with’								       ‘sells with’

The syllable structure of Proto-Zapotecan is (C)CV, with vowel length, nasal-
ization, glottalization, and tonal contrasts on the vowel (Kaufman 1989: 20; 2015: 
7). This syllable structure is fairly conservatively reflected in some varieties such 
as Chichicapan Zapotec (except for nasalization), but other varieties allow initial 
clusters and coda consonants due to the loss of atonic vowels, thus C(C)V(:)(C) 
(Uchihara 2021). The onset is obligatory except for very few native words (e.g. i:z 
‘year’) and recent loanwords (e.g. á:nn ‘Ana’). In older loans, an onset is inserted 
when the source form has no onset: gú:r ‘hour (< Sp. hora [ˈo.ɾa])’, já:n ‘Ana (< 
Sp. Ana [ˈa.na])’. There are a limited number of initial consonant clusters, such as 
sibilant + C clusters (ʃtjé:ʒ ‘garlic’, stú:j ‘another/once more’),6 C + j clusters (gjɛ: 

6	 Many such sequences result from the pertensive prefix ʃ- or the multiplicative prefix s- + a 
root initial consonant.
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‘stone’), or a nasal + a homorganic lenis consonant (ngâ’ ‘blue’, ngḭ:w ‘man’). Any 
consonant may occur in the coda position, and coda clusters are uncommon except 
for a consonant + j sequences (xāllj ‘twenty’).

The canonical root shape of Proto-Zapotec is either disyllabic (C)VCV or 
monosyllabic (C)V and the canonical shape of the affixes or clitics is monosyllabic 
(C)V (Kaufman 2015, 2016). This is fairly stably conserved again in Chichicapan 
Zapotec, but most other varieties have lost the vowel of the atonic syllable (i.e. 
the second syllable) of disyllabic stems and therefore most roots are monosyl-
labic, of the shape (C)V(C). This can be illustrated by following cognate sets from 
Chichicapan Zapotec and Teotitlán Zapotec.7

											           Chichicapan				    Teotitlán
(16)		 ‘sweet potato’		  a		  gu:						      b		  gu:
(17)		 ‘squash’				    a		  ˈʤitu					     b		  git
(18)		 ‘priest’					    a		  biˈʃo:za					    b		  biˈʃu:z

(16) is a monosyllabic root, both in Chichicapan (a) and Teotitlán (b); (17) is a 
disyllabic root in Chichicapan (a) but monosyllabic in Teotitlán (b), due to the loss 
of the final vowel; finally, (18) is a disyllabic root with a fossilized ‘animate’ prefix 
bi- in Chichicapan (a) while a prefixed monosyllabic form in Teotitlán (b).

3.  Distribution of the rising tone in native lexicon
The preference of a rising tone for a closed syllable can first be observed in the 
lexical distribution of the rising tone in the native lexicon. This is manifested as 
an absolute absence of such a form in non-inflected words (*Cǎ(:)]σ) in Teotitlán 
Zapotec. That is, in non-inflected forms of nouns or verbs, rising tones are not 
found in open syllables. Below is an exhaustive list from our database of non-
inflected forms of native nouns in Teotitlán Zapotec. Note that native words with 
a rising tone in non-inflected forms occur infrequently in Teotitlán Zapotec due to 
a historical reason to be discussed in §7.2.2:

(19)		Fortis obstruents
		 nisˈkǐʃ ‘urine’; kǐʃ ‘bladder’; bɛ̌ts ‘buzzard’; biˈgǐʧ ‘fly’; guˈtǐp ‘wasp’;
(20)		Lenis obstruents
		�  ʃiˈgǎ:b ‘thought’; dǔ:d ‘breast’; djǎ:g ‘hare’; gǐ:dj ‘hen’; ʒǐ:g ‘black wasp’; ʒǔ:b 

‘corn’; bɛ̌:z ‘toad’
(21)		Fortis resonants
		 dǎmm ‘owl’; gaˈrǔll ‘half ’; gwɛ̌ll ‘youngest son’; zǔnnj ‘Tlacochahuaya’
(22)		Lenis resonants
		�  biˈʣɨ̌:jn ‘deer’; biˈsjǒ:n ‘coral snake’; ʤǎ:n ‘deity’; kǔ:l ‘grandfather’; mmǎ:jn 

‘animal’
(23)		Glides
		�  bě:w ‘coyote’; guˈrǎ:gw ‘lizard’; kwǐ:w ‘huitlacoche’; lǎ:j ‘middle’; ʃkǎ:j ‘grey 

7	 The Chichicapan data comes from Smith-Stark (2002, 2003, 2007). 
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cloud’
(24)		No coda
		 none

Table 2 summarizes the distribution of a rising tone in the tonic position of 
non-inflected native nouns in Teotitlán Zapotec with respect to the overall distri-
bution of the coda types (present vs. absent, manner of articulation, and lenis vs. 
fortis) in all (synchronically monomorphemic) native nouns in Teotitlán Zapotec. 
Here, what is striking is the total absence of a rising tone in open syllables, even 
though the open syllable in general occurs quite frequently (28% of all native 
nouns).

Table 2 Distribution of a rising tone in non-inflected nouns in Teotitlán Zapotec

Coda tokens of all 
native nouns

tokens of native nouns 
with a rising tone

observed/
expected ratio

Obstruents fortis 52 (16%) 5 (19%) 1.19
lenis 79 (24%) 7 (27%) 1.13

Resonants fortis 20 (6%) 4 (15%) 2.50
lenis 59 (18%) 5 (19%) 1.06

Glides 29 (9%) 5 (19%) 2.11
No coda 93 (28%) 0 (0%) 0.00
Total 332 26

A rising tone in an open syllable with a long vowel is attested only on inflected 
forms, such as noun or verb stems in their 1sg forms:

(25)		nǎ:
		 nā=a
		 copula=1sg
		  ‘I am’
(26)		rǎ̰:
		  r-ā̰:=a
		 hab-wipe=1sg
		  ‘I get cleaned’
(27)		njǎ:
		 njǎ:
		 hand:1sg
		  ‘my hand’

In Teotitlán Zapotec, an open syllable with a short vowel is only found in an 
atonic syllable, such as a prefix or a clitic. A rising tone is never found in such syl-
lables in Teotitlán Zapotec.

4.  Rising Tone Levelling
Rising Tone Levelling is a tonal process that applies when a vowel-initial mor-
pheme follows a stem with a rising tone. In such cases a rising tone is split into a 
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mid tone on one syllable and a high tone on the next syllable, which has an under-
lying low or mid tone:

(28)		Rising Tone Levelling
		 CV	 CV
			   =		  =
		 MH		  X (X = L, M)

The following examples illustrate Rising Tone Levelling. The forms in (a) are 
without a following morpheme and have a rising tone. The forms in (b), on the 
other hand, have a vowel initial morpheme after the stems, and thus Rising Tone 
Levelling is applied. Note that Rising Tone Levelling is observed not only when 
the coda consonant is lenis as in (29)–(31) but also when it is fortis as in (32):

(29)		a		 riˈgǐːb8			   b		  riˈgīːbú
				    ri-gǐːb					     ri-gǐːb=u
				   hab-sew				    hab-sew=2sg
				    ‘sew’						      ‘you sew’
(30)		a		 ʒǎ:n			   	 b		  ˈʒā:nú
				   ʒǎ:n						      ʒǎ:n=u
				   pert:mother			  pert:mother=2sg
				    ‘mother’					    ‘your mother’
(31)		a		  ʃkǔ:l					     b		  ˈʃkū:lán
				   ʃ-kǔ:l							      ʃ-kǔ:l=an
				   pert-grandfather		 pert-grandfather=3sg.inf
				    ‘grandfather’				    ‘his grandfather’
(32)		a		 riˈʃěkj					    b		  riˈʃēkjú
				    ri-ʃěkj						      ri-ʃěkj=u
				   hab-untie					    hab-untie=2sg.inf
				    ‘unties’						      ‘you untie’

Rising Tone Levelling is motivated by the avoidance of a rising tone in an open 
syllable. When a vowel-initial morpheme follows a closed syllable with a rising 
tone, that closed syllable now becomes open since the coda consonant is parsed 
as the onset in the following syllable.9 That Rising Tone Levelling is motivated by 
avoidance of a rising tone on an open syllable is confirmed by the fact that when 
the following morpheme begins with a consonant, Rising Tone Levelling does not 

8	 The bare forms without the pronominal enclitics can be obtained when a full noun phrase 
accompanies the verb as the argument (such as ‘María sews’). 
9	 Coda fortis resonants have been considered ambisyllabic when a vowel initial morpheme 
is added (Chávez-Peón 2015). However, in this paper, we argue that both lenis and fortis 
consonants are parsed as the onset of the following syllable. The only reason a fortis conso-
nant has to be considered ambisyllabic is to assure that the vowel does not get lengthened 
when a vowel-initial morpheme follows. However, if one considers that the vowel length is 
marginally contrastive, as we argue here (§2.2), there is no motivation to stipulate that fortis 
consonants are ambisyllabic.
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apply since the syllable with a rising tone remains closed:

(33)		a		 ʒǔ:b		  b		  ˈʃǔ:b.tū (*ʃū:b.tú)
				   ʒǔ:b				    ʃ-ʒǔ:b=tū
				   corn				    pert-corn=2pl.inf
				    ‘corn’				   ‘your (pl) corn’

Rising Tone Levelling is a further support for the constraint *Cǎ(:)]σ, and shows 
that this constraint is not merely a static distributional tendency, but also a syn-
chronically active constraint that motivates alternations in Zapotec grammar.

5.  Morphophonological alternations
So far, we have seen that the constraint against a rising tone on an open syllable is 
operative in the native lexicon (§3) and is a motivation of a phonological process 
(§4). The pervasiveness of this constraint in Teotitlán Zapotec is also evident in 
two morphophonological alternations that involve a tonal component: potential 
aspect inflection (§5.1) and 1st person inflection (§5.2). In these forms, a rising 
tone is generally preferred when the coda is fortis (and thus the preceding vowel is 
short) and not when there is no coda or when the coda is lenis (and thus the vowel 
is long). This is contrary to the universal implicational hierarchy, in which vowels 
that are part of open syllables and long are the most likely bearers of rising tone. In 
this section, we will focus on Teotitlán Zapotec.

5.1.  Tone change in the potential aspect
Depending on verb class, potential forms are encoded by a segmental prefix g-, a 
consonant mutation, or no segmental prefix. In each case, there is an accompany-
ing tone change. The Zapotecan verb classes are conjugation classes based on the 
allomorphy of the habitual, completive, and potential prefixes (cf. Smith-Stark 
2002, Beam de Azcona 2004; 2009; 2019; Campbell 2011, Pérez Báez & Kaufman 
2016). The tone of the potential aspect form depends on the following factors: 
the phonation type and lexical tone of the root, whether the root is vowel-initial 
or consonant-initial, and verb class. Here, we concentrate on cases where the root 
vowel is modal, since a rising tone is never observed on non-modal vowels in 
potential forms.

When the root vowel has a low tone, the tone of the potential form is condi-
tioned by the nature of the coda consonant: when the coda is fortis, the lexical low 
tone alternates with a rising tone (unless the verb has a voice prefix, in which case 
the low tone alternates with a falling tone), when the verb belongs to the class A, 
C, or D (and not class B). This is observed in (34)–(37). When the verb belongs 
to the class B, the root syllable is not assigned a rising tone even when the coda 
consonant is fortis, and is instead assigned a falling tone, as in (38). When the coda 
is absent or lenis, the tone of the potential forms is never a rising tone, but rather 
is either high or falling, depending on whether the root is vowel-initial or conso-
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nant-initial and also on the verb class, as can be seen in (39)–(44).10 The examples 
in (39) and (40) show verb roots with an open syllable, and those in (41)–(44) 
show verb roots with a lenis coda:

				   habitual										         potential
(34)		a		 r-ak ‘happen’							      b		  g-ǎk ‘will happen’ (class C)
(35)		a		 ri-ˈgit ‘play’							       b		  kǐt ‘will play’ (class D)
(36)		a		 ri-ˈtɛs ‘jump over’					     b		  tɛ̌s ‘will jump over’ (class C)
(37)		a		 r-ull ‘sing’								        b		  g-ǔll ‘will sing’ (class A)
(38)		a		 ri-ˈbiʃ ‘turn around’				    b		  bîʃ ‘will turn around’ (class B)
(39)		a		 ri-ˈʤa: ‘get filled’					     b		  ʧá: ‘will get filled’ (class C)
(40)		a		 ri-ˈga: ‘get trimmed’				    b		  gâ: ‘will get trimmed’ (class A)
(41)		a		 ri-ˈʤi:by ‘get frightened’		  b		  ʤî:by ‘will get frightened’ (class A)
(42)		a		 ri-ˈbe:ʤ ‘call out loud’			   b		  kwé:ʤ ‘will call out loud’ (class D)
(43)		a		 ri-ˈlu:ʒ ‘get finished’				    b		  llú:ʒ ‘will get finished’ (class C)
(44)		a		 r-u:jn ‘do’								        b		  g-ú:jn ‘will do’ (class A)

The morphological alternations shown in this data illustrate a synchronic prefer-
ence for the rising tone to occur on short vowels that precede a fortis consonant, 
since it is not found at all in potential forms with a long vowel, whether the coda is 
lenis or absent.

5.2.  Tone ablaut in the 1st person forms
Teotitlán Zapotec exhibits a stem alternation in 1st person forms with agentive 
verbs (Uchihara & Gutiérrez 2020b). These 1st person stem alternations can take 
the form of a tone alternation, a phonation alternation, a prefix alternation, or 
suppletion, and a tonal alternation nearly always accompanies the other types of 
alternations. 1sg and 1pl forms undergo the same tonal alternation, so we will 
only discuss the 1sg forms here.

In 1sg forms, the nature of the tone alternation depends on the phonation type 
and the lexical tone of the stem, as well as the coda type. Here, we will only focus 
on the cases where the stem has a modal vowel with a lexical low tone, since they 
are the only cases where a rising tone can be observed in the 1sg forms. A modal 
vowel with a low tone in the verb stem alternates with a high tone when there is 
no coda ((45), (46)) or when the coda is lenis ((47), (48)), but it alternates with a 
rising tone when the coda is fortis ((49), (50)). When eliciting 1sg forms, speak-
ers usually provide the forms with the 1sg enclitic =a, which can provoke various 
productive phonological processes, such as Rising Tone Levelling (cf. §4) that can 
obscure the underlying tone. However, in the Covert Subject Construction (Butler 
1976; Beam de Azcona 2004: 335–339), where a subject noun phrase is deleted 

10	A falling tone is found when the root is consonant-initial and belongs to class A or B 
(where historically the potential prefix is *ki-; Kaufman 1989), while a high tone is found 
when the root is vowel-initial or when the root is consonant-initial and belongs to class C 
or D (where historically the potential prefix is *k-; Kaufman 1989). 
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when it is coreferential with a possessor NP somewhere else in the clause, the 1sg 
enclitic is omitted, making it possible to observe the underlying tones. Forms that 
appear in the Covert Subject Construction are provided in column (c) below.

			   No person							      1sg with enclitic				   1sg w/o enclitic
(45)		a	 r-u-ˈzuː ‘plant’				    b	 r-u-ˈzwâ̰ː ‘I plant’				    c	 r-u-ˈzúː
(46)		a	 r-u-ˈgwa: ‘trim’				    b	 r-u-ˈgwâ̰: ‘I trim (it)’			   c	 r-u-ˈgwá:
(47)		a	 ri-ˈgi:ʒ ‘pay’						     b	 ri-ˈgḭ̂:ʒ=a ‘I pay’					     c	 ri-ˈgí:ʒ
(48)		a	 ri-ˈbeːʤ ‘call out loud’		 b	 ri-ˈbḛ̂ːʤ=a ‘I call out loud’	 c	 ri-ˈbéːʤ
(49)		a	 ri-ˈgiʃ ‘lay (it) down’		  b	 ri-ˈgīʃ=á ‘I lay (it) down’		  c	 ri-ˈgǐʃ
(50)		a	 r-ɛpj ‘go up’						     b	 ˈr-ɛ̄pj=á ‘I go up’					     c	 r-ɛ̄pj

These data show that in the 1st person forms, a low tone on the stem alternates 
with a rising tone only when the coda consonant is fortis and the preceding vowel 
is short (cf. §2.1); a high tone is assigned when the coda is absent or lenis and the 
preceding vowel is long. This is the same pattern observed in the potential verb 
forms (§5.1).

6.  Loanwords
The distribution of a rising tone observed in the native lexicon in §3 is also 
observed in loanwords: a rising tone can only occur on a closed syllable, regardless 
of vowel length (all loans in Teotitlán Zapotec have a long vowel regardless of the 
coda type). The patterns that emerge in loanword adaptation can reveal aspects 
of native speakers’ knowledge (Hyman 1970; Holden 1976; Kang 2011). In this 
case, the overall ban of a rising tone on an open syllable in recent loans reflects the 
synchronic active status of the constraint against a rising tone on an open syllable, 
*Cǎ(:)]σ.

In Teotitlán Zapotec, most recent Spanish loans have a high or rising tone, 
whereby a rising tone regularly occurs if the stress in the donor word is on a closed 
penultimate syllable, and a high tone occurs elsewhere, regardless of the syllabic 
structure of the adapted Zapotec forms. This tendency is motivated not only by 
avoidance of a rising tone on an open syllable in the adapted forms in Zapotec 
after modification of the original Spanish forms to a canonical word structure in 
Teotitlán Zapotec, (CV-)ˈCV(C) (cf. §2.4), but also by avoidance of a rising tone 
in an open syllable in the original Spanish forms.

In this section, the factors which condition the assignment of a rising tone in a 
loanword will be examined in detail: the chronology of borrowing (§6.1), whether 
the position of the stressed syllable in the original Spanish forms is non-final 
(§6.2) or final (§6.3), and whether the original stressed syllable is open or closed.

6.1.  Chronology of borrowing
In Teotitlán Zapotec, the chronology of loans plays a crucial role in determining 
the tones of loans: new loans appear to obey more strictly the constraint *Cǎ(:)]
σ than old loans. This could be because this constraint has become stronger in the 
historical development of the loans.
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The chronology of borrowing can be inferred both from semantics and phonol-
ogy of a given loan. Semantically, old loans may come from obsolete forms that 
are no longer in use in modern Mexican Spanish. Such examples include mě:dj 
‘money’, from Spanish medio (Smith-Stark 2007: 25), which is no longer used 
for currency; tuˈbjǎ:rmm ‘pint’, which comes from a combination of tu:bj ‘one’ + 
Spanish arroba,11 which is a historical Spanish weight measure now out of use in 
Mexico. Phonologically, the antiquity of loans is reflected in the reflexes of sibi-
lants, in the sound represented by the Spanish orthographic j, and in the adapta-
tion of voiced and voiceless plosives of Spanish into Zapotec (Smith-Stark 2007; 
Operstein 2016). The following paragraphs describe each of these cases in detail.

First, in the 15th century Spanish (as described in Nebrija 1492), ortho-
graphic s represented apicoalveolar fricatives [s̺] or [z̺]; thus, we can deduce that 
Zapotec loans which have ʃ or ʒ corresponding to Spanish s ([s] in modern 
Mexican Spanish) should be older loans (Smith-Stark 2007: 20–22). The follow-
ing Teotitlán Zapotec loans are old since they have ʒ or ʃ corresponding to Spanish 
orthographic s: guʒˈtǐ:sj ‘justice (< Sp. justicia)’; gaˈmmǐ:ʒ ‘blouse (< Sp. camisa)’; 
mmě:ʒ ‘table (< Sp. mesa)’; ʒǐ:lj ‘mount (horse) (< Sp. silla)’; bé:ʒ ‘peso (of currency)’; 
ʃtjé:ʒ ‘garlic (< ʒetj ‘onion’ + Sp. ajo)’; ʃkwí:lj ‘school (< Sp. escuela)’; ʃmmá:n ‘week 
(< Sp. semana)’; ʃndá:n ‘Santa Ana del Valle (town name)’.

Secondly, in the 15th century Spanish, the orthographic j ([x] in modern 
Mexican Spanish) represented postalveolar fricatives [ʃ] or [ʒ] (Smith-Stark 2007: 
22; Operstein 2016: 222), and thus those Zapotec loans containing ʃ or ʒ corre-
sponding to Spanish orthographic j should be old loans: ʒwǎ:n ‘Juana’; ʃtjé:ʒ ‘garlic 
(< Sp. ajo)’; nnaˈrá:ʒ ‘orange (< Sp. naranja)’.

Thirdly, both Spanish voiced and voiceless plosives were adapted as lenis conso-
nants in early loans (Kaufman 1989:18; Smith-Stark 2007: 27ff.; Operstein 2016: 
219ff., 224ff.); this is because the fortis-lenis contrast in earlier Zapotec was that 
of singleton vs. geminate, while in most current Zapotec varieties the contrast also 
accompanies difference in voicing (cf. §2.1). Loans with such characteristics are: 
guʒˈtǐ:sj ‘justice (< Sp. justicia)’; zǐ:k ‘Francisca (< Sp. Chica?)’; gaˈmmǐ:ʒ ‘blouse (< 
Sp. camisa)’, ʒǐt ‘cat (Wanderwort,12 < Sp. chito)’; bǎ:j ‘scarf, shawl (< Sp. paño)’; 
djě:nd ‘store (< Sp. tienda)’; bá:g ‘cow (< Sp. vaca)’; plǎ:d ‘plate (< Sp. plato)’; bé:ʒ 
‘peso’; bέ:d ‘Peter (< Sp. Pedro)’; saˈbá:d ‘shoe (< Sp. zapato)’; guˈʧí:l ‘knife (< Sp. 
cuchillo)’; ndú:jn ‘Anthony (< Sp. Antonio)’; ʃndá:n ‘Santa Ana del Valle’.

The following subsections first show that when the original tonic syllable is 
non-final, recent loans tend to have a rising tone when their tonic syllable is closed, 
and a high tone when their tonic syllable is open (§6.2). When the original tonic 
syllable is final, loans tend to have a high tone regardless of syllable type (§6.3).

11	Etymology suggested by Michael Swanton.
12	A Wanderwort is a loanword which is spread to many languages but whose origin is un-
known (Haynie et al. 2014). Wherever possible, likely source languages and etymological 
forms are provided for reference.
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6.2.  Original tonic syllable non-final
6.2.1.  Original tonic non-final syllable closed
When the original non-final tonic syllable is closed, loans tend to have a rising 
tone, regardless of the chronology of their borrowing. This is evident from the 
following sets of data. In the examples in (51), it may appear that the condition-
ing factor is whether the receptor language (Zapotec) has a complex coda or not, 
rather than the syllable structure of the source language, but as we will see below 
in the examples (53), this is not the case. New loans are presented first in (a), fol-
lowed by old loans in (b). Loans were judged to be old when they satisfy the cri-
teria in §6.1 or when they undergo unusual changes not observed in recent loans, 
such as the adaptation of r as ʃ in ʃsó:n ‘reason’ or the loss of n in pá: ‘bread’.

(51)		Original tonic syllable closed (non-final): rising tone in Zapotec
a. new		 duˈrǎ:zn ‘peach (< Sp. durazno [du.ˈɾaz.no])’; bǔ:lls ‘bag (< Sp. bolsa [ˈbol.

sa])’; jwɛ̌:rs ‘effort (< Sp. esfuerzo [es.ˈfweɾ.so])’; kreˈsě:nsj ‘< Sp. Crescen-
cio [kre.ˈsen.sjo]’; kǎ:nʧ ‘court (< Sp. cancha [ˈkaɲ.ʧa])’; pǎ:nʧ ‘Francisco 
(< Sp. Pancho [ˈpan.ʧo])’; priˈstɛ̌:nt ‘president (< Sp. president [pɾe.si.ˈðen.
te])’; bǔ:lt ‘bundle (< Sp. bulto [ˈbul.to])’; kwǎ:rt ‘quarter (< Sp. cuarto 
[ˈkwaɾ.to])’; pǎ:rk ‘park (< Sp. parque [ˈpaɾ.ke])’; pwɛ̌:rt ‘door (< Sp. puerta 
[pweɾ.ta])’; rrǎ:nʧ ‘Benito Juarez, Oaxaca (< Sp. rancho [ˈraɲ.ʧo])’; deˈlǎ:nt 
‘ahead (< Sp. Adelante [a.de.ˈlan.te])’; kwɛ̂:nt ‘story (< Sp. cuento [ˈkwen.
to])’; kwaˈdɛ̌:rn ‘notebook (< Sp. cuaderno [kwa.ˈðeɾ.no])’; ʃtrǒ:mm ‘top 
(toy) (< Sp. trompo [ˈtɾom.po])’;

b. old			  ʃtǎ:d ‘dad (Wanderwort, ʃ- pert + cf. Nahua tah-tli)’; nǎ:n ‘miss (Wan-
derwort, cf. Nahua nān-tli ‘mother’13)’; ʒǎ:n ‘mother (< ʒ- pert + Nahua 
nān-tli ‘mother’)’; ʒmmǐ:ngw ‘Santo Domingo Díaz Órdaz (< Sp. Santo 
Domingo [san.to.ðo.ˈmiŋ.go])’; djě:nd ‘store (< Sp. tienda [ˈtjen.da])’

Loans with a high tone and a non-final closed tonic syllable in the original 
forms are minority:

(52)		Original tonic syllable closed (non-final): high tone in Zapotec
a. new		 rroˈbá:ns ‘chickpea (< Sp. garbanzo [gaɾ.ˈβan.so])’; mmá:ngw ‘< Sp. mango 

[ˈmaŋ.go]’; mmwέ:s ‘teacher (< Sp. maes.tro [ma.ˈes.tɾo] ~ [ˈmajs.tɾo])’
b. old			 nnaˈrá:ʒ ‘orange (< Sp. naranja [na.ˈɾaŋ.xa])’

In sum, out of 25 new loans with original non-final closed tonic syllable, 21 
forms (84%) have a rising tone while only 4 forms (16%) have a high tone.

6.2.2.  Original tonic non-final syllable open
When the original tonic syllable is open, the majority of loans, whether new or old, 
tend to have a high tone, as seen in the examples below.

13	Nahua forms come from Karttunen (1983).
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(53)		Original tonic syllable open (non-final): high tone in Zapotec
a. new		  ˈʧí:kl ‘chewing gum (< Sp. chicle [ˈʧi.kle] or Nahua tzic-tli)’; llí:tr ‘litter (< 

Sp. litro [ˈli.tɾo])’; mmέ:tr ‘meter (< Sp. metro [ˈme.tɾo])’; swέ:tr ‘sweater 
(< Sp. suéter [ˈswe.ter])’; llí:br ‘book (< Sp. libro [ˈli.βɾo])’; pwέ:bl ‘Puebla 
(state) (< Sp. puebla [ˈpwe.βla])’; ʃ-taˈswέ:gr14 ‘pert-father-in-law (< Sp. 
suegro (de) [ˈswe.ɣɾo])’; sá:bd ‘Saturday (< Sp. sábado [ˈsa.βa.ðo])’; aˈrró:s 
‘rice (< Sp. arroz [a.ˈros])’; kέ:s ‘cheese (< Sp. queso [ˈke.so])’; múm:s 
‘worker (< Sp. mozo [ˈmo.so])’; pí:s ‘floor (< Sp. piso [ˈpi.so])’; prέ:s ‘dam 
(< Sp. presa [ˈpɾe.sa])’; bá:s ‘glass (< Sp. vaso [ˈba.so])’; bó:t ‘jar (< Sp. bote 
[ˈbo.te])’; bó:ʧ 15 ‘Ambrocio (< Sp. Bocho [ˈbo.ʧo])’; frú:t ‘fruit (< Sp. fruta 
[ˈfɾu.ta])’; kwέ:t ‘fireworks (Sp. cuete, cohete [ˈkwe.te])’; llá:pj ‘pencil (< 
Sp. lápiz [ˈla.pis])’; llé:ʧ ‘milk (< Sp. leche [ˈle.ʧe])’; llí:ʧ ‘Felicitas (< Sp. 
Felícitas, Licha [ˈli.ʧa])’; llú:pj ‘Guadalupe (< Sp. Lupe [ˈlu.pe])’; paˈní:t 
‘handkerchief (< Sp. pañuelo [pa.ɲwe.lo])’; peˈlló:t ‘ball (< Sp. pelota [pe.
ˈlo.ta])’; sé:tj ‘oil (< Sp. aceite [a.ˈsej.te])’; ʧí:kw ‘Francisco (< Sp. Chico 
[ˈʧi.ko])’; gló:b ‘balloon (< Sp. globo [ˈglo.βo])’; xú:g ‘juice (< Sp. jugo 
[ˈxu.ɣo])’; kwέ:b ‘cave (< Sp. cueva [ˈkwe.βa])’; mmaˈndá:d ‘chore (< Sp. 
mandado [man.ˈda.ðo])’; rrá:dj ‘radio (< Sp. radio [ˈra.ðjo])’; ʃmmí:gw 
‘friend of (< ʃ- pert + Sp. amigo [a.ˈmi.ɣo])’; bú:rr ‘donkey (< Sp. burro 
[ˈbu.ro])’; gó:rr ‘cap (< Sp. gorra [ˈgo.ra])’; xé:nnj ‘Genaro (< Sp. [ˈxe.no])’; 
sí:nn ‘cinema (< Sp. cine [ˈsi.ne])’ ; ʧaˈmmá:rr ‘jacket (< Sp. chamarra 
[ʧa.ˈma.ra])’; bjá:n ‘Vivian (< Sp. Viviana [bi.ˈβja.na])’; gá:n ‘wish (< Sp. 
gana [ˈga.na])’ karˈtέ:r ‘wallet (< Sp. cartera [kaɾ.ˈte.ra])’; mmá:rj ‘Ma-
rio (< Sp. Mario [ˈma.rjo])’; mmaˈnsá:n ‘apple (< Sp. manzana [man.ˈsa.
na])’; mmoˈʧí:ll ‘backpack (< Sp. mochila [mo.ˈʧi.la])’; mú:llj ‘mole (< 
Nahua mōl-li or Sp. mole [ˈmo.le])’; pέ:r ‘pear (Sp. pera [ˈpe.ɾa])’; plú:mm 
‘pen (< Sp. pluma [ˈplu.ma])’; seˈprí:n ‘Zeferino (< Sp. Zeferino [se.fe.ˈɾi.
no])’; kommputaˈdó:r ‘computer (< Sp. computadora [kom.pu.ta.ˈðo.
ɾa])’; mmandaˈrí:n ‘mandarin orange (< Sp. mandarína [man.da.ɾi.na])’; 
sekunˈdá:rj ‘secondary school (< Sp. secundaria [se.kun.ˈda.ɾja])’; mmuˈsé:w 
‘museum (< Sp. museo [mu.ˈse.o])’; mmaˈrjέ: ‘Mary (< Sp. María [ma.
ˈɾi.a])’.

b. old			 bá:g ‘cow (< Sp. vaca [ˈba.ka])’; bé:ʒ ‘peso (< Sp. peso [ˈpe.so])’; ʃtjé:ʒ ‘garlic 
(< Sp. ajo [ˈa.jo])’; bέ:d ‘Peter (< Sp. Pedro [ˈpe.ðɾo])’; saˈbá:d ‘shoe (< Sp. 
zapato [sa.ˈpa.to])’; guˈʧí:l ‘knife (< Sp. cuchillo [ku.ˈʧi.jo])’; ndú:jn ‘An-
thony (< Sp. Antonio [an.ˈto.njo])’; ʃkwí:ly ‘school (< Sp. escuela [es.ˈkwe.
la])’; ʃmmá:n ‘week (< Sp. semana [se.ˈma.na])’; ʃndá:n ‘Santa Ana del 
Valle (< Sp. Sant(a) Ana [san.ˈta.na])’; mbá:lj ‘compadre (Wanderwort, < 
Nahua < Sp. compadre)’; mmá:lj ‘comadre (Wanderwort, < Nahua < Sp. 
comadre)’; ljé:j ‘lock (< Sp. llave [ˈja.βe])’; ljέ: ‘Mary (< Sp. María [ma.
ˈɾi.a])’; ʒndjέ: ‘watermelon (< Sp. sandía [san.ˈdi.a])’; já:n ~ á:nn ‘Ana (< 

14	The first element ta- may come from Nahua tah-tli ‘father’. 
15	A variant form is mbǒ:ʧ with a rising tone.
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Sp. Ana [ˈa.na])’; (g)ú:r ‘hour (< Sp. hora [ˈo.ɾa])’;

In the following examples, the original forms have an open non-final tonic syl-
lable, yet have a rising tone in Teotitlán Zapotec. As seen in (54), the majority of 
these are old loans (12 out of 19 forms), though some recent loans also have this 
pattern.

(54)		Original tonic syllable open (non-final): rising tone in Zapotec
a. new		 mmě:xjkw ‘Mexico (< Sp. México [ˈme.xi.ko])’; bǐ:sj ‘bicycle (< Sp. bici 

[ˈbi.si])’; kǒ:k ‘coconut, Coke (< Sp. coco [ˈko.ko], Coka [ˈko.ka])’; kǔ:ʧ 
‘pork (< Sp. cuche [ˈku.ʧe])’; rǐ:kw ‘Frederick (< Sp. Federico [fe.ðe.ˈɾi.
ko])’; ʧaˈlɛ̂:kw ‘vest (< Sp. chaleco [ʧa.ˈle.ko])’; ʤǐ:b ‘goat (< Sp. chivo [ˈʧi.
βo])’ ; sǒ:p ‘soup (< Sp. sopa [ˈso.pa])’

b. old			 guʒˈtǐ:sj ‘justice (< Sp. justicia [xus.ˈti.sja])’; plǎ:d ‘plate (< Sp. plato [ˈpla.
to])’; zǐ:k ‘Francisca (< Sp. Chica [ˈʧi.ka])’; gaˈmmǐ:ʒ ‘blouse (< Sp. camisa 
[ka.ˈmi.sa])’; mmě:ʒ ‘table (< Sp. mesa [ˈme.sa])’; ʒwǎ:n ‘Juana (< Sp. 
Juana [ˈxwa.na])’ ; ʒǐ:lj ‘mount (of horse) (< Sp. silla [ˈsi.ja])’; bǎ:j ‘shawl (< 
Sp. paño [ˈpa.ɲo])’; mmǎmm ‘horseback (< Nahua māma- ‘carry’)’; mě:dj 
‘money (< Sp. medio [ˈme.djo])’; tuˈbjǎ:rmm ‘pint (< tubj ‘one’ + Sp. arroba 
[a.ˈro.βa])’; kwǎ:ʧ ‘twin (< Nahua cōā-tl ‘snake, twin’)’; ʒǐt ‘cat (Wander-
wort, < Sp. chito [ˈʧi.to])’16

In sum, out of all the 89 forms in which the original Spanish has an open non-
final tonic syllable, 68 (76%) have a high tone while 21 (24%) have a rising tone, 
13 of which are old loans.

6.2.3.  Original tonic non-final syllable: summary
The following table summarizes the findings in this subsection so far. When the 
original (non-final) tonic syllable is closed (in the left columns), a rising tone is 
more frequent (84%), and this tendency is equally strong with new loans (84%) 
and old loans (83%). On the other hand, when the original non-final tonic syllable 
is open (in the right columns), a high tone is more frequent (79%), though this 
tendency is stronger with new loans (88%) than with old loans (60%), where rising 
tone is observed in 40% of such loans.

Table 3 Distribution of tone in loanwords where the original tonic syllable is non-final
original tonic syllable closed open

chronology of borrowing new & old 
combined new old new & old 

combined new old

Rising 21 (84%) 16 (84%) 5 (83%) 21 (24%) 8 (14%) 13 (40%)
High 4 (16%) 3 (16%) 1 (17%) 68 (76%) 51 (86%) 17 (60%)
Falling 0 0 0 0 0 0
total 25 19 6 89 59 30

16	Etymology suggested by Sebastian van Doesburg.
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6.3.  Original tonic syllable final
When the original Spanish tonic syllable is final, a rising tone is never encoun-

tered in the adapted forms in Zapotec. (55) presents loans where the original tonic 
syllable is open, while the examples in (56) have a closed original tonic syllable. In 
both cases, either a high tone (b) or a falling tone (c) is found, and the factor con-
ditioning which of those two tones is assigned is yet unknown. In the following 
forms, old loans are indicated with an asterisk.

(55)		Original tonic syllable open (final)
a. R				   none
b. H				  kaˈfέ: ‘coffee (< Sp. café [ka.ˈfe])’; tέ: ‘tea (< Sp. té [ˈte])’.
c. HF			 none

(56)		Original tonic syllable closed (final)
a. R				   none
b. H				�   kammˈpyú:jn ‘cemetery (< Sp. campo santo)’; kaˈmmjú:n ‘car (< Sp. camion 

[ka.ˈmjon])’; kanˈsjó:n ‘song (< Sp. cancion [kan.ˈsjon])’; koˈló:r ‘color (< Sp. 
color [ko.ˈlor])’; mmaˈská:lj ‘< Sp. mezcal [mes.ˈkal]’; né:lj ‘< Sp. Manuel 
[ma.ˈnwel]’; panˈtlú:n ‘pants (< Sp. pantalón [pan.ta.ˈlon])’; selluˈllá:r ‘ce-
lular (phone) (< Sp. celular [se.lu.ˈlar])’; *ʃsó:n ‘reason (< Sp. razón [ra.
ˈson])’; xwá:jn ‘John (< Sp. Juan [ˈxwan])’; *pá: ‘bread (< Sp. pan [ˈpan])’; 
ʧú:k ‘kiss (< Mixe?17)’

c. HF			  trâ:lj ‘loom (< Sp. telar [te.ˈlar])’; *guˈrâ:lj ‘fence (< Sp. corral [ko.ˈral])’; 
*ʃmmiˈgê:lj ‘San Miguel del Valle (< Sp. San Miguel [sa(m).mi.ˈgel])’

6.4.  Summary
In this section, we have seen that the tone on loanwords is conditioned by the 

position of the tonic syllable in the original forms, whether this syllable is closed or 
not, and the chronology of borrowing. It was shown that when the original tonic 
syllable is non-final, the adapted forms in Zapotec tend to have a high tone when 
this syllable is open in the original form, while they tend to have a rising tone 
when this syllable is closed in the original form (§6.2). This tendency is especially 
strong with recent loans. When the original tonic syllable is final, the adapted 
Zapotec forms never have a rising tone (§6.3).

These tendencies can be understood to be due to a conspiracy to avoid a rising 
tone in an open syllable, not only in the adapted Zapotec forms but also in the 
original Spanish forms. First, no loans in Teotitlán Zapotec have a rising tone 
on an open syllable, as is evident from the data above. The only situation where 

17	Possible etymology suggested by Godofredo Santiago. For instance, in Coatlán Mixe, the 
verb ‘to kiss’ is tzücx (Hoogshagen & Hoogshagen 1997: 267). Another possibility is point-
ed out by Rosemary Beam de Azcona that the form for ‘saliva’ is reconstructed as *tsoʔkki˨ 
(not possessed) ~ *ʃi-tsoʔkki ˨ based on forms found in the Sierra Sur and that this word 
can be related to the word in question. 
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an adapted Zapotec form would have an open syllable is when the original forms 
have a final open tonic syllable (such as café [ka.ˈfe] > kaˈfέ: ‘coffee’), and in such 
instances a rising tone is never found.18 Otherwise, the adapted Zapotec forms 
have a closed syllable, either because the original form already has a closed syllable 
as in the cases when the original tonic syllable is closed and final (such as camión 
[ka.ˈmjon] > kaˈmmjú:n ‘car’) or closed and non-final (such as parque [ˈpaɾ.ke] > 
pǎ:rk ‘park’), or due to the clipping of the final vowel when the original tonic syl-
lable is open and non-final (such as leche [ˈle.ʧe] > llé:ʧ ‘milk’).

Secondly, these tendencies suggest that Zapotec speakers prefer not to impose 
a rising tone on a syllable that is open in the original Spanish form, even if the 
adapted Zapotec form has a closed syllable. This is the case in the forms where 
the original Spanish forms have a non-final open tonic syllable and the adapted 
Zapotec forms have a closed syllable with a high tone, such as leche [ˈle.ʧe] > llé:ʧ 
‘milk’. A rising tone on such forms should be perfectly licit, since it constitutes a 
closed syllable in Teotitlán Zapotec, but after taking into consideration the syl-
lable structure of the original Spanish forms, it is clear why these loans prefer a 
high tone rather than a rising tone. This is in line with the proposal that adaptation 
can take place during the perception of foreign input and not in the computation 
of the production grammar (Silverman 1992; Peperkamp et al. 2008; Boersma & 
Hamann 2009; and Calabrese 2009).

The dispreference of a rising tone on an open syllable in Teotitlán Zapotec 
loanwords is unlikely to be entirely due to the pitch realization of the stressed syl-
lables in the original Spanish. Prieto & Torreira (2007) report that in Spanish the 
pitch peak is delayed further with an open syllable (around the end of the accented 
vowel) than with a closed syllable, where the peak is around the beginning-mid 
part of the sonorant coda, but still far from the syllable boundary. This tendency in 
the original Spanish predicts that a rising tone would be preferred in the adapted 
Zapotec form when the original non-final tonic syllable is open and the peak is 
delayed further, or at least that the rising tone will be found with equal frequency 
in original open syllable as well as closed syllable. However, what we observe is the 
opposite: we find a rising tone only when the original non-final tonic syllable is 
closed.

The fact that this constraint is operative in recent loans and possibly even in the 
original Spanish forms suggests that the preference of a rising tone for a closed 
syllable is not only a residue of historical changes, but also a synchronically active 
constraint in speakers’ minds.

7.  Discussion
In the preceding sections, we have seen that the constraint against a rising tone 

18	Another alternative account is that it could also be due to the phonetic realization of 
stress in the original Spanish forms: Prieto et al. (1995) reports that the within-word posi-
tion tends to have a significant effect on peak delay than word-final position in Mexican 
Spanish (440ff.).
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on an open syllable, *Cǎ(:)]σ, is pervasive throughout the Teotitlán Zapotec lexicon 
(§3) and grammar, motivating a productive phonological process (§4) as well as 
morphophonological alternations (§5). This suggests that the constraint is regular 
and productive in the synchronic language. Furthermore, this constraint is opera-
tive in recent loans and possibly even in the original Spanish forms which the 
speakers perceive (§6), further confirming its internalized status in the synchronic 
grammar. In this section, we will argue that the constraint against a rising tone on 
an open syllable is an unnatural constraint (§7.1), and §7.2 provides a possible his-
torical explanation for its existence in Teotitlán Zapotec.

7.1.  *Cǎ(:)]σ as an unnatural constraint
The constraint *Cǎ(:)]σ goes against a typological tendency that contour tones 

prefer longer vowels (Gordon 2001; Zhang 2004). Furthermore, this constraint, 
combined with the preference of a shorter vowel for a rising tone to occur in the 
morphophonological alternations discussed in §5, results in the language-specific 
hierarchy VC > VVC > VV > V, contradicting the universal implicational hierarchy 
VV > VR > VO > V (Gordon 2001: 428; Zhang 2004: 167). Specifically, Teotitlán 
Zapotec contradicts Gordon’s (2001) implicational law (b), which states that “if 
CVO can carry contour tones, then CVR and CVV can carry contour tones with 
equal or greater complexity.” In fact, a language such as Teotitlán Zapotec, which 
allows a rising tone in a syllable with a coda consonant but not in open syllables, 
is excluded as a possibility from Gordon’s (2001) or Zhang’s (2004) factorial 
typology.

One might still attempt to save the universal implication hierarchy proposed by 
Gordon (2001) and Zhang (2004) by considering that the long vowel in Teotitlán 
Zapotec is underlyingly short; in fact, such an analysis is the traditional and stan-
dard analysis in Zapotec linguistics (for instance, see Picket 1951; Arellanes 2009, 
Chávez-Peón 2010, among others). One might argue that [V:] is less optimal to 
carry a rising tone than VR or VO, because it is underlyingly short, /V/, thus obey-
ing the relevant part of the implicational hierarchy, VR > VO > V. However, such 
an analysis is unlikely. First, this universal implicational hierarchy reflects observa-
tions based on the phonetic vowel duration, rather than phonemic vowel length. In 
fact, the goal of Zhang’s (2004) study is to demonstrate that what is crucial in the 
distribution of a rising tone is the phonetic vowel duration, whether it stems from 
phonemic designation or from phonetic lengthening due to its position within the 
word or due to accent Secondly, as was mentioned in §2.2, it is highly likely that 
vowel length is at least marginally contrastive in some varieties of Central Valley 
Zapotec.

The exceptional status of a rising tone in Teotitlán Zapotec can neither be 
accounted for by language-specific durational properties motivated by other pho-
netic properties influencing the energy values crucial for determining the ability of 
a syllable to support contour tones, as was proposed by Gordon (2001) for Hausa 
or Cantonese which appear to go against the implicational hierarchy. It is not the 
case that a vowel is lengthened in a closed syllable compared to an open syllable 
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in Teotitlán Zapotec. This is illustrated in Figures 5, 6, and 7, with spectrograms 
of bɛ: ‘mold’, bɛ̄:gw ‘comb’ and bɛkw ‘dog’, all from a male speaker. Here, the vowel 
duration of bɛ: is around 330 ms, that of bɛ̄:gw 290 ms, and that of bɛkw 140 ms; 
we clearly see that it is not the case that the vowel is categorically longer when the 
coda is present (compared to where there is none), whether it is lenis or fortis. 

Figure 5 Spectrogram of bɛ: ‘mold’

Figure 6 Spectrogram of bɛ̄:gw ‘comb’
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A further troublesome fact is that unlike a rising tone, a falling tone, another 
contour tone, does not have any restrictions on the coda type in the Teotitlán 
Zapotec varieties. In general, it takes longer to implement a pitch rise than a pitch 
fall of the same extent (Ohala 1978; Sundberg 1979; Xu ＆ Sun 2002), and thus 
a rising tone is predicted to prefer a longer vowel than a falling tone. This is not 
the case in Teotitlán Zapotec, however. Thus, any attempt to look for a synchronic 
phonetic explanation would be unsuccessful. The next subsection looks at a pos-
sible historical account of this synchronically unnatural constraint.

7.2.  A possible historical explanation
The presence of the unnatural constraint against a rising tone on an open syllable 
in Teotitlán Zapotec, *Cǎ(:)]σ can be explained by means of phonetically natural 
sound changes. In this case, the main source for a rising tone in monosyllabic 
Teotitlán Zapotec is a process of apocope of the final atonic syllable and the main-
tenance and migration of the tones of both syllables.

In Proto-Central Valley Zapotec, the majority of the disyllabic roots had the 
low-low pattern (CaCa), as in *geta ‘tortilla’ or the low-rising pattern (CaCǎ), as 
in *danǐ ‘hill’ although rising-low (CǎCa) and rising-rising (CǎCǎ) patterns were 
also found more rarely. This is the pattern faithfully preserved in San Baltazar 
Chichicapan Zapotec (see Stage 1 below). At this stage, the high tone did not 
participate much in the tonal system; it could be the case that a high tone did not 
contrast with the rising tone at this stage, and that the rising tone came from the 
original high tone in Pre-Proto Central Valley Zapotec, which resulted from the 
delay of the pitch rise of the original high tone. This could possibly be due to the 
requirement that tone and non-modal phonation be sequenced with respect to one 
another, in order to maximize the contrast of both (Silverman 1997).

In Teotitlán Zapotec, after the first stage, the pitch rise of the rising tone started 

Figure 7 Spectrogram of bɛkw ‘dog’
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to delay further, to the point where the high portion is not realized until the next 
syllable (stage 2). The syllable which originally carried the rising tone now carries 
a mid tone, which is a new tonal category (see (59)–(62) below). When the rising 
tone is on the last syllable, the high portion is realized on the next morpheme or 
word. This floating high tone is represented with a superscript H, as in: *ˈCaCǎ > 
*ˈCaCāH in (59)b; *ˈCǎ > CāH in (60)b; *ˈCǎCǎ > *CǎCāH in (62)b. When the rising 
tone is on the non-final syllable, a high tone is realized on the next syllable within 
the same word, as long as that syllable does not have a marked tone (i.e. low tone): 
*ˈCǎCa > *ˈCāCá in (61)b. If the second syllable has a marked tone (in this case, 
a mid tone), the rising tone cannot split and remains rising (62). Subsequently 
(stage 3), the atonic vowel (the V2) of the original disyllabic root was lost, and the 
tones on the original V2 migrated to the V1, to preserve the original tonal contrast. 
Displacement of the tone from the second syllable to the first syllable resulted in 
the fusion of the tones on the first and the second syllables. When the first syllable 
had an unmarked low tone, the mid tone on the second syllable simply displaced 
the low tone on the first syllable (59). In (61), a high tone on the second syllable 
fused with a mid tone on the first syllable to create a rising tone.19 Finally, in (62), 
a mid tone on the second syllable and the rising tone on the first syllable fused to 
create a high tone.

				   Stage 1								        Stage 2						      Stage 3
				   Chichicapan						      Pre-Teotitlán			   Teotitlán
(57)		a		  ˈCaCa					     >		  b		  ˈCaCa				    >	 c		  CaC
				    ˈgeta ‘tortilla’							       *ˈgeta							       gɛt
(58)		a		  ˈCa						      >		  b		  ˈCa					     >	 c		  Ca
				    ˈʤi: ‘fire’								        *ˈgi:								        gi:
(59)		a		  ˈCaCǎ					     >		  b		  ˈCaCāH			   >	 c		  CāCH

				    ˈda:nǐ ‘hill’								       *ˈda:nīH						      dā:jnH

(60)		a		  ˈCǎ						      >		  b		  ˈCāH					    >	 c		  CāH

				    ˈbjǎ’ ‘cactus’							       *ˈbjā̰:H							       bjā̰:H

(61)		a		  ˈCǎCa					     >		  b		  ˈCāCá				    >	 c		  CǎC
				   gu-ˈrǎ:gu ‘lizard’					     *gu-ˈrā:gú						     gu-ˈrǎ:gw
(62)		a		  ˈCǎCǎ					     >		  b		  ˈCǎCāH			   >	 c		  CáCH

				    ˈbǐ:bǐ ‘jojoba’							       *bǐ:bīH							       bḭ́:byH

These historical changes led to a situation where none of the open syllables carry 
a rising tone: a rising tone on the final atonic syllable in stage 1 resulted in a closed 
syllable with a mid tone associated with a floating high tone (59);20 a rising tone 

19	The chronology of sound changes proposed here goes against Occam’s razor since a rising 
tone in stage 1 changes to something else in stage 2 and then changing back again to a ris-
ing tone in stage 3. However, the stage 2 is attested in Juchitán Zapotec (the cognate of (61) 
is gu-ra:gú’; Picket et al. 2007: 77) and this diachronic path is not unlikely.
20	This floating high tone triggers tone sandhi on the next syllable (Uchihara 2016). For 
instance, after a low-tone verb rɛ:bj ‘said to’, a low-toned word bɛkw ‘dog’ is not affected and 
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on a monosyllabic open syllable resulted in a mid tone associated with a floating 
high tone (60).21 A rising tone on a non-final tonic syllable resulted in a rising tone 
on a closed syllable (61). Finally, rising tone on the non-final and final syllables of 
a disyllabic word resulted in a high tone associated with a floating high tone (62).22

In general, a model based on historical explanation is better equipped to account 
for unnatural sound patterns (Bach & Harms 1972; Hellberg 1978; Anderson 
1981; Blevins 2004: Ch.8; Scheer 2015; Beguš 2018; 2020; Beguš & Dąbkowski 
2024). According to such a model, languages have rules which are plausible or 
which can be derived from plausible rules by a sequence of steps involving simpli-
fication, but in the process those rules can become highly implausible; such a case 
is known as a rule telescoping (Bach & Harms 1972: 6; Anderson 1981: 521). In 
particular, Beguš (2018, 2020) proposes that unnatural rules such as intervocalic 
devoicing arise from the blurring process, which involves at least three phonetically 
motivated sound changes which follows the general schema in (63).

(63)		Blurring process (Beguš 2018, 2020)
		  i		 A set of segments enters complementary distribution.
		  ii		 A sound change occurs that operates on the changed/unchanged subset 

of those segments.
		  iii		Another sound change occurs that blurs the original complementary dis-

tribution.

In the case of Teotitlán Zapotec, stage (i) corresponds to the delay of the peak 
of the rising tone, which resulted in ˈCǎCa > ˈCāCá and ˈCǎ > ˈCāH. Then, stage (ii) 
corresponds to the loss of the final (atonic) vowel from disyllables, and stage (iii) 
to the migration of the high tone to the preceding syllable. Each of these processes 
are phonetically natural.

The fact that languages have plausible rules is merely the result of strong natu-
ralness constraints on the initiation of phonetic rules (Bach & Harms 1972: 18; 
Hellberg 1978). Whether the rules or constraints are natural or unnatural, children 
simply set up rules in order to cover systematic variation in the inherited language 
and do not care for the phonetic naturalness of these rules. Such unnatural sound 
patterns underscore the importance of recognizing the essential independence of 
the phonological effects from rigid deterministic control by the phonetic effects 
(Anderson 1981: 509).

remains low (rɛ:bj bɛkw ‘the dog said to’), while after a mid-tone verb rɛ̄:bj ‘swallow’, bɛkw 
‘dog’ is assigned a falling tone (rɛ̄:bj bɛ̄kw ‘the dog swallows’). 
21	In Teotitlán Zapotec, native monosyllabic words with an open syllable with a high tone 
are attested but rare, and mainly found in adjectives such as ʤá: ‘full’, ní: ‘sour’ or ʃnjá: ‘red’; 
otherwise, we have only two such words in our database: rá: ‘all’ and ʒí: ‘tomorrow’. The 
historical source of such forms is unknown, except that in adjectives there could have been a 
stative prefix which changed the tone of the root. 
22	It is not the case that the assignment of a high tone after a high tone is due to high tone 
spreading; in Teotitlán Zapotec, a high tone associated with a floating high tone contrasts 
with a high tone that is not associated with a high tone, such as rá: ‘all’.  
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8.  Conclusion
In this paper, we have shown that Teotitlán Zapotec has a crosslinguistically 

unnatural constraint against a rising tone on an open syllable, *Cǎ(:)]σ, and that it 
is not merely a residue of historical sound changes, but rather it is still synchron-
ically active, motivating some phonological and morphophonological processes 
(§4, §5) and applying to recent loans (§6). This may suggest that this constraint 
is learned as a grammatical constraint by the speakers (Coetzee 2014). This con-
straint, combined with the fact that certain morphophonological alternations 
prefer a rising tone on a short closed syllable over long syllables (§5), results in the 
hierarchy VC > VVC > VV > V, which contradicts Gordon’s (2001) universal hier-
archy of rising tones, VV(C) > VR > VO > V. A strong restriction on a rising tone 
in Teotitlán Zapotec, in its distribution (§3) as well as in the existence of Rising 
Tone Levelling which remedies a rising tone on an open syllable (§4) on the other, 
are the direct consequences of the historical sound change (§7.2): in Teotitlán 
Zapotec the only source for a rising tone is a rising tone on a tonic syllable of 
a disyllabic stem with a following non-rising tone. In this sense, this constraint 
against a rising tone on an open syllable, *Cǎ(:)]σ, represents a case of a synchronic-
ally unnatural constraint which finds a natural diachronic explanation.

One intriguing aspect of this unnatural constraint in Teotitlán Zapotec is its 
stability. According to Blevins (2004: 192), unnatural sound patterns are expected 
to be eliminated by instances of Change, Chance, or Choice (Blevins 2004: 193). 
However, this constraint is synchronically active and pervasive. The constraint is 
stable across the monosyllabic Central Valley Zapotec varieties, and there is no 
indication that it is subject to pressure from phonetic naturalness, that is the pref-
erence of a contour tone for a phonetically longer vowel.
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【要　旨】

サポテク語テオティトラン・デル・バジェ方言における上昇調

内　原　洋　人　　　　　アンブロシオ・グティエレス
東京外国語大学 コロラド大学ボルダー校

通言語的に，曲声調は音声的に長い母音を好むことが知られている。しかし，サポテク語
テオティトラン・デル・バジェ方言では，分布と交替の両方において，上昇調は一貫して開
音節よりも閉音節を好む（*Cǎ(:)]σ）。更に，借用語のデータからすると，この制約は化石化
したものではなく，サポテク語の話者にとって共時的にアクティブなものであることが示唆
される。一般的に母音は閉音節よりも開音節で音声的に長いことに鑑みると，サポテク語の
上昇調に対する制約は「不自然な」音声パターンを示している。本稿では，このように共時
的に「不自然な」制約も，通時的に見れば音声学的に自然な変化の積み重ねによるものであ
ることを示す。


