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Abstract 

The study of sound change has focused overwhelmingly on segmental change, 

while general and typological knowledge about tone change (excluding 

tonogenesis) lags far behind. This paper probes several interrelated reasons for this. 

First, much work on tone languages includes only superficial or even no treatment 

of tone, and even when analyzed, tone systems may lend themselves to differing 

analyses that would be compared in historical linguistic work. As a result, 

reconstructions of presumably tonal protolanguages often omit tone, limiting the 

study of tone change. Furthermore, tone is often reported to change faster or more 

sporadically than segments, leaving more changes to unravel and/or less-regular 

sound correspondences to handle. Even when tonal correspondences are robust, the 

phonetic distance between cognate tones may be so great that the phonetic 

properties of reconstructable elements may be especially indeterminate. After 

discussing these interrelated challenges, they are illustrated with a case study based 

on recent documentation of the Chatino languages of Mexico. While some families 

of tone languages have received significant diachronic study, many of the world’s 

tone languages remain minimally documented or poorly understood. Therefore, 

endangered tone languages may provide crucial information for better 

understanding tone change—and sound change in general. 
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1. Introduction 

Tone change remains poorly understood. One need only peruse historical linguistics textbooks (L. 

Campbell 2013; Crowley & Bowern 2010; Hock 1991) to find that they include little discussion 

of tone change or tonal reconstruction that would guide the historical tonologist in training. 

Acknowledging this in footnote #128 of their colorful 177-page introduction to the Handbook of 

Historical Linguistics, Janda & Joseph (2003: 173) write, 

“…we considered offering an apology for this volume’s lack of a specific chapter 

on historical tonology. But, when we looked for references to offer in lieu of such 

a chapter, we found that, in recent years, there has been no book- or even article-

length study presenting a general, consensus-based overview of the various ways 

in which tones seem to arise, split, merge, shift (in quality), move (laterally within 

a word), and the like in the world’s languages.” [emphasis in original] 

One might wonder why this was relegated to a footnote, when understanding tone is crucial 

to understanding grammar and language in general (see e.g. Hyman 2018), and as Yip (2002: 1) 

notes, “by some estimates as much as 60–70 per cent of the world’s languages are tonal.”2 That is, 

for perhaps a majority of the world’s languages, understanding their historical phonology entails 

understanding their historical tonology. While studies in tonogenesis—the process of non-tonal 

languages becoming tonal—have significantly advanced over the last 65 years (Haudricourt 1954; 

Hombert et al. 1979; Kingston 2005, 2011; Matisoff 1973; Mazaudon 1977; Thurgood 2002), our 

understanding of tone change in already tonal languages trails behind our understanding of 

tonogenesis, and it remains distantly behind our general and typological knowledge about 

segmental change (but see e.g. Hyman & Schuh 1974 and also Ratliff 2015). Furthermore, in most 

known cases, tonogenesis is linked to segmental change, and perhaps the most understood type of 
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tone change is tone splitting involving mechanisms of segmental change similar to those that lead 

to tonogenesis. 

Another question, and the one addressed in this paper, is why do we know so little about 

tone change? There seem to be several interrelated reasons for this. First, reconstructions of 

presumably tonal protolanguages often omit tone, and without tonal reconstructions we lack the 

starting points of tonal changes that could then be identified. A second factor, feeding the first, is 

that many descriptions of tone languages include only superficial or even no description or 

representation of tone. A third factor, feeding the second, is that tonal analysis is challenging and 

linguists may arrive at quite different analyses of a language’s tone system. Fourth, in some cases 

tone seems to change faster or more sporadically than segments, yielding more correspondences 

to handle, more changes to unravel, and/or less-regular sound correspondences to deal with; thus, 

even in language groups where tone analyses exist, tonal reconstruction may still be limited. Fifth, 

and finally, even in language groups in which tonal correspondences are robust, the phonetic nature 

of the reconstructable elements may be especially indeterminate—that is, more indeterminate than 

reconstructed segments inherently are—making it impossible to accurately characterize any 

identifiable tonal changes. 

While some of the world’s major language families are tonal and some synchronic and 

diachronic knowledge of the their tone systems exists, many of the world’s tone languages are not 

documented, or remain poorly understood, especially in their tonal systems. Endangered tone 

languages can thus provide useful or necessary information for understanding tone change—a 

challenging and relatively neglected area of historical linguistics—and thereby advance our 

understanding of sound change in general. This chapter explores this issue in several steps. 

Challenges in tone analysis are discussed in §2. The difficulty and rarity of tonal reconstruction is 
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discussed in §3. A case study from the Chatino languages of Mexico, which illustrates all of these 

challenges, is presented in §4, and conclusions are provided in §5. 

2. Challenges in tone analysis

Linguists and speakers of tone languages first approaching a linguistic study of tone may hear 

rising pitch contours as falling, or vice versa, or they may hear high pitch as low, or interpret the 

same tone inconsistently at different pitch levels in different instances. Once the challenges of 

perception and data gathering are overcome, the challenges of tone analysis remain. Pike (1948: 

18–39) dedicates a whole section of his seminal monograph and field-guide to the challenges of 

tonal analysis, showing that it can be a confusing or intimidating area of linguistic structure to 

study. Welmers (1959: 1) laments that many language students and even linguists “seem to think 

of tone as a species of esoteric, inscrutable, and utterly unfortunate accretion characteristic of 

underprivileged languages […] and the usual treatment is to ignore it, in hope that it will go away 

of itself.” 

Welmers’ hyperbole aside, it remains a fact that a significant proportion of linguistic work 

on tone languages omits tone. Greenberg (1948: 196) notes that a “great majority of descriptions 

of Bantu languages either disregard tonal phenomena or list a few pairs of minimal contrasts” 

without providing any thorough account. Ross (2005: 5) echoes that in Papua New Guinea “some 

descriptions of Highlands languages ignore tone, while others mention it but give few details, 

despite the attention drawn to Highlands tone by [Eunice] Pike (1964).” Omission of tone in 

linguistic work on tone languages is likely partly due to the difficulty or uncertainty in how to 

handle it. 

However, even when tone is given its deserved attention, it is not uncommon to find cases 

in which linguists arrive at differing analyses of a tone system. While evaluating prior proposals 
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of genetic relationship between the Nadahup language family, Kakua-Nukak, and Puinave, Epps 

& Bolaños (2017: 477) note that these Northwest Amazonian “languages present analytical 

challenges in their phonological systems, and that the status of tone, nasalization, and glottalization 

in particular has led to conflicting analyses both within and across languages.” Joseph & Burling 

(2001: 51) point out that prior analyses of Boro, a Tibeto-Burman language of North East India, 

had posited inventories of two tones, three tones, and even four tones, and they themselves 

tentatively settle on a two tone analysis. Then, in later work (Burling & Joseph 2010: 57), they 

revise their analysis to three tones, but concede that the problem remains recalcitrant for Boro even 

though the tone systems of other languages of the Bodo-Garo subgroup are not problematic. As a 

further example of differing tone analyses, Munro & Lopez (1999) analyze San Lucas Quiaviní 

Zapotec (Otomanguean, Mexico) as non-tonal, with pitch differences being due to effects of 

sequences of contrastive phonation types. Chávez Peón (2010) agrees that the language displays 

phonation contrasts, but argues that it also has four contrastive tones: High, Low, Falling, and 

Rising. 

So, why might linguists arrive at such differing analyses of tone systems? And why is tone 

analysis so challenging? First, tone may consist of other laryngeal features in combination with 

pitch (Matisoff 2000: 86; Beam de Azcona 2004; Mazaudon 2014), as in the Quiaviní Zapotec 

case, and tone may interact with quantity (Remijsen 2014), stress (Inkelas & Zec 1988; Michael 

2011), or intonation (Connell & Ladd 1990; Downing & Rialland 2017). Second, in depth tone 

studies are still few enough that there is yet to emerge a refined and cohesive typological 

framework in which to situate tonal analysis (§2.1). Third, no analytic or representational 

framework has emerged that can handle the broad typological diversity of tone systems (§2.2). 

And fourth, the often autosegmental nature of tone may lead to there being great distance between 
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phonological representations of tone and its phonetic realization (§2.3), opening the way for 

linguists to arrive at differing analyses of the system that underlies observed pitch patterns. 

2.1. A typological framework for describing tone? 

Pike’s (1948) monograph is usually considered the departing point of modern tone typology; he 

roughly classifies tone languages into either the register type common in Africa, the contour type 

typical of Asia, and overlapping types such as the Mixtec and Mazatec varieties (Otomanguean, 

Mexico) that he describes in detail. In register tone systems, the basic tonal contrasts involve 

mostly level pitch, and pitch contours are often analyzable as sequences of level tones. In contour 

tone languages, most contrasts involve gliding pitch contours that are not fruitfully decomposable 

into level-tone sequences. 

The register versus contour typology is one that is based essentially on the nature of the 

tonal inventory. Another tone system typology based on inventory is that of Maddieson (2013), 

who distinguishes between simple tone systems with a two-way tonal contrast and complex tone 

systems with at least a three-way tonal contrast. Within register tone systems, another typology 

based on inventory is that which classifies tone systems based on how many tone levels they 

contrast (Longacre 1952; Maddieson 1978; Edmondson & Gregerson 1992). 

The analysis of a language’s tonal inventory is closely linked to the analysis of the 

distribution of tone in the language. For example, tone languages differ with respect to what serves 

as the Tone Bearing Unit (TBU), which is often either the mora or the syllable, but may also be 

the morpheme, or the prosodic word as in the Papuan languages Kairi and Kewa (among others) 

with so-called “word-tone” systems (Donohue 1997; Cahill 2011). Another distributional 

difference across tone systems, especially of the register type, is whether they are privative or not, 

that is, whether some TBUs may be underlyingly unspecified for tone (Stevick 1969) and if they 
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may remain unspecified on the surface as in Chichewa (Myers 1998) and Zenzontepec Chatino 

(Campbell 2014). Privativity is of course also relevant for tonal inventory analysis since the 

absence of tone on some TBUs can be considered one of the language’s tonal specification 

contrasts. Pike (1948: 32) notes that the distribution of tones may be restricted by their phonetic 

context or syllable shape (see also Gordon 2001), especially in languages of the contour type, and 

that syntagmatic restrictions on tone sequences within words are more common in register tone 

languages (Pike 1948: 34). 

Ratliff (1992) offers a tone system typology that focuses on the functions of tone. In her 

Type A tone languages tone’s function is mostly lexical, roughly corresponding to the contour 

type. In her Type B tone languages, tone also plays a role in inflection and/or derivation, which is 

more common in register type languages. These differences in the functions of tone correlate with 

other patterns in tonal inventory (larger vs. smaller), distribution (independence vs. sensitivity to 

word class), and tonal processes (paradigmatic vs. syntagmatic), as well as segmental phonotactics 

(monosyllabic [Benedict 1948] vs. polysyllabic), and morphological type (analytic vs. synthetic). 

Interestingly, some Otomanguean languages of Mesoamerica that would fall into the contour type 

based on inventory alone are necessarily of Ratliff’s Type B due to the high functional load of 

grammatical tone, such as Quiotepec Chinantec (Castillo Martínez 2011), San Juan Quiahije 

Chatino (Cruz 2011), Chicahuaxtla Trique (Hernández Mendoza 2017), and others (see e.g. 

Palancar 2016). 

Other typologies of tone systems focus on tonal processes, for example the difference 

between inert tone languages (Hyman 2001: 1376) and those with tonal rules (Hyman & Schuh 

1974), or those with paradigmatic sandhi rules vs. those with syntagmatic tonal processes (Ratliff 

1992: 240). Another example is the difference between non-terracing and terracing register tone 
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languages (Welmers 1959; Clements 1979), the latter of which display processes of downstep 

(Stewart 1965; Hombert 1974) or upstep (Pike & Wistrand 1974). 

What is still lacking is a comprehensive and more refined tone typology that brings together 

all of the different ways that tone systems may differ in their inventories, distributional patterns, 

and tonal processes, and how these patterns may correlate. Such a typology would provide a 

common framework for describing tone systems so that they can be better understood, described, 

and compared in order to better carry out tone reconstruction and accurately characterize tone 

changes. 

2.2. Other frameworks for understanding tone 

Early work on tone following Pike (1948) was largely of a typological and descriptive nature. 

Since then, various efforts have been made to include tone in generative approaches to phonology. 

Several proposals for tone features have been put forth (Wang 1967; Fromkin 1972; Anderson 

1978; Yip 1980; Biber 1981; Bao 1999), but recent survey-assessments of the issue cast doubt on 

the usefulness or existence of tone features (Clements et al. 2010; Hyman 2010). Certain tonal 

phenomena have been handled in Optimality Theory (Myers 1997; de Lacy 2002; Morén & Zsiga 

2006), but limitations of a purely constraint-based treatment of tone have been pointed out by Chen 

(2000: 506). More thorough OT accounts of tone (e.g. Yip 2002) have not been widely followed 

in the literature. 

Based on the often suprasegmental behavior of tone (Leben 1973), autosegmental 

phonology (Goldsmith 1976)—essentially a representational tool—has provided a breakthrough 

in the representation and understanding of some tone languages. Moreover, some insights of 

lexical phonology (Kiparsky 1982; Mohanan 1982) are compatible with those of autosegmental 

phonology (Pulleyblank 1986), especially in languages of the register type. Some of the challenges 
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in tonal analysis mentioned in the preceding discussion are due in part to the often autosegmental 

nature of tone. 

2.3. Distance between phonological tones and phonetic realizations 

Morén & Zsiga (2006: 114) report that in Thai “the realization of some of the tones changes 

dramatically from citation form to connected speech” due to post-lexical tonal processes. Such 

distance between lexical tones and their phonetic implementation presents another challenge to the 

analyst. A brief example will illustrate. 

Zenzontepec Chatino (czn; Otomanguean, Mexico) has a three-height, privative tone 

system (Campbell 2014; 2016). The TBU is the mora, and the inventory consists of /H/ vs. /M/ vs. 

Ø, with unspecified moras displaying a relaxed mid-to-low falling pitch. Most words are bimoraic, 

and aside from words with 2SG person inflection, they bear one of five basic tone melodies: /MH/, 

/ØM/, /HM/, /HØ/, and Ø. Two primary tonal processes operate both within and between words in 

the language: H tone spreading, and H and M downstep. First, H tone spreads progressively 

through following unspecified moras until the end of the intonational phrase. Second, H and M 

undergo downstep when following a H tone, whether it is spreading or not. Due to these two 

processes, there is significant distance between the basic underlying tone melodies and their 

surface pitch realizations: 

(1) Zenzontepec Chatino tone melodies and their basic realizations 

‘vine’ lūtí /MH/ [ ‑ ˉ ] M target followed by H target 

‘river’ kelā /ØM/ [ ˗ ‑ ] level, or slight declination followed by M target 

‘yellow’ nkátʃī /HM/ [ ˉ ˍ ] H target followed by downstepped M 

‘six’ súkʷa /HØ/ [ ˉ ˉ ] initial H target, spreads through second mora 

‘tortilla’ tʃaha Ø [ ‑ ˍ ] mid-to-low pitch, no tonal targets, declination 
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If one were to analyze the Zenzontepec Chatino tone system based solely on the surface 

pitch of isolated words, the basic word melodies would be /MH, MM, HL, HH, ML/ and the tonal 

processes of spreading and downstep observable between words would be difficult to explain and 

hard to reconcile with such an inventory. It is only by considering the tonal inventory, distribution, 

and processes all together that the nature of the system as a whole becomes clear. This is crucial 

because it is the basic tonal contrasts—and not merely their surface forms—that are ultimately 

compared in order to reconstruct tone and understand tone change. 

3. Tonal reconstruction

Understanding tone change is dependent on identifying individual tone changes, and identifying 

tone changes is mutually dependent on tonal reconstruction. That is, one identifies sound changes 

by reconstructing sounds of a protolanguage based on regular sound correspondences and 

considering the sound changes that differing possible reconstructions would entail. Decisions 

about which sounds to reconstruct—and thus which entailed sound changes to posit—are informed 

by a broader understanding of sound change typology. Unfortunately, we still have a limited tone 

change typology compared to that of segmental change and relatively few cases of thorough and 

successful tonal reconstruction exist in the literature. Thus, our limited tone change typology is 

both a cause and effect of the scarcity of tonal reconstructions. 

Reconstructions of likely tonal protolanguages often exclude tonal reconstructions.3 

Dimmendaal (2011: 39) states, “comparative tonal studies are still relatively rare for African 

language families” (but see Greenberg 1948 and Guthrie 1967‒1971 for proto-Bantu). And this 

observation is true more broadly. Another example comes from the Zapotec language group 

(Otomanguean, Mexico). There are five main works in proto-Zapotec lexical reconstruction, which 

are of varied scope and quality: Swadesh (1947), Suárez (1973), Benton (1988), Fernández de 
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Miranda (1995), and Kaufman (2016). Only Swadesh and Benton reconstruct tone. However, due 

to available tone analyses, they each base their proto-Zapotec tone reconstructions on only two 

varieties, and Zapotec is highly diversified (de Córdova 1578: 119). Moreover, Swadesh 

reconstructed only 94 words, and Benton only 280, and not all with tone, so the tonal 

reconstructions are not very thorough or reliable. Benton (2001) followed up with a more detailed 

proto-Zapotec tone reconstruction, based on Fernández de Miranda’s (1995) 430 cognate sets, but 

he could only reconstruct tone for about 90 words with any confidence, that is, only about 21% of 

the reconstructions include tone. Why so few? 

Beyond the lack of tone descriptions, several challenges conspire to limit progress in tonal 

reconstruction. First, in some language groups, tones seem to change relatively quickly, yielding 

more correspondences to handle and more changes to unravel (§3.1). Second, even among closely 

related languages, cognate tones may display distant—or even opposite—phonetic realizations 

(§3.2), making reconstruction of pitch impossible even if abstract categories can be reconstructed. 

Third, in some language groups sporadic tone changes appear to be common, creating divergences 

from the regular correspondences and making tonal reconstruction uncertain for some or many 

words (§3.3). 

3.1. Do tones change faster than segments? 

In the literature on language families and subgroups from various corners of the world one finds 

statements suggesting that tone may change relatively quickly, presumably relative to segmental 

change. For example, Cahill (2011: 19) observes, “even closely related dialects in PNG may have 

quite different prosodic systems.” In Mesoamerica, Josserand (1983: 243) notes, “tone is among 

the first features to vary between towns speaking similar varieties of Mixtec.” In Asia as well, 

Morey (2005: 146) notes that the “most salient differences between languages in the Tai family 
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are often found in their tonal systems, in terms of the number, distribution and realisation of those 

tones,” and Ratliff (2015: 249) echoes this sentiment, stating that “tones in Asian languages tend 

to change rapidly and in unexpected ways.” 

Before moving on, it is important to point out that the perceived propensity for tones to 

change quickly involves an entirely different phenomenon from what is talked about in other 

literature that points to the fairly high degree of diachronic “stability” of tone as a typological 

feature (Nichols 1995; Wichmann & Holman 2009). In the latter studies, what is referred to is the 

stability of tonality, that is, the presence or absence of tone in languages, and not the stability of 

tones temselves or the nature or rates of tone change per se. 

3.2. Phonetic divergence 

Another of the several inter-related factors contributing to the difficulty in tonal reconstruction is 

that cognate tones often display quite distant or even opposite phonetic values. Strecker (1979: 

171) notes that while “the phonetics of the vowel and consonant correspondences among Tai 

languages are—for the most part—fairly straightforward, the phonetics of the tonal 

correspondences are very diverse and puzzling.” Consider Strecker’s example of the divergent 

tones in the cognate words for ‘paddy field’ across a sample of Tai languages in (2), which display 

all heights of level tones, falling tones, a rising tone, and some with accompanying glottalization: 

(2) Reflexes of proto-Tai Tone A when following a voiced initial: ‘paddy field’ 

naː ˥˨ 52 High falling Khamti (Mān Chong Kham locality) 

naː ˥˧ 53’ High falling, glottalized Tho (That-Khe locality) 

naː ˧˩ 31 Mid falling Tho (Lungchow locality) 

naː ˧˦ 334 Mid rising Kam Mųang (Chengrāi locality) 

naː ˥ 55 High level Shan (Hsi Paw locality) 

naː ˦ʔ 44ʔ High-mid level, glottal stop White Tai (Lai Chau locality) 

naː ˧ 33 Mid level (Xieng Khouang locality) 
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naː ˩ 11 Low level Pu-i (Lu-jung locality) 

Despite the puzzling phonetics of Tai tonal correspondences, the regularity of the 

correspondences is robust (Morey 2005: 151). Due to the regularity of Tai tonal correspondences 

and advances in the understanding of Tai historical tonology, for half a century Tai tonologists 

have enjoyed Gedney’s (1989 [1972]) Tai “tone box” for outlining the tone system of a previously 

undescribed variety (Figure 1). 

Figure 1. Gedney’s (1989[1972]: 202) Tai tone box 

Sets of several words have been established for probing the various outcomes of the proto-

Tai tones depending on the laryngeal features of the initial consonants at the time of tonal splits. 

However, due to the drastically different phonetics of cognate tones across varieties—even closely 

related varieties—the phonetic nature of the proto-Tai tones is indeterminate. Because of this, the 

proto-Tai tones are referred to by the arbitrary letters A, B, C, and D. Thus, while Tai historical 
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tonology is relatively advanced, it remains difficult to precisely characterize particular Tai tone 

changes that would contribute to a general typology of tone change.  

3.3. Irregular correspondences 

Another factor making tonal reconstruction difficult is a tendency in some language groups for 

tonal correspondences to display greater irregularity, perhaps due to tones having undergone many 

changes, or perhaps due to changes resulting in great phonetic divergence between cognate tones. 

For example, when reconstructing the Oto-Pamean subgroup of Otomanguean, Bartholomew 

(1994: 351) faced “problems because the two contrastive tones of Matlatzinca seemed to 

correspond to any and all of the three or four contrastive tones of the other” languages. 

Looking at Zapotec varieties of the Southern Sierra region, Beam de Azcona (2007) finds 

regular tonal correspondences but also many unexplained correspondences, some of which display 

very different phonetic values that may be due in part to effects of laryngealization but also perhaps 

due to varying effects of the areal spread of vowel loss. That study provides an opportunity to 

highlight the importance of subgrouping for any work in reconstruction and sound change. While 

Southern Zapotec was long assumed to be a Zapotec subgroup (de Angulo & Freeland 1935; 

Fernández de Miranda 1995; Smith Stark 2007), there remained some doubt about it (Swadesh 

1947; Suárez 1973), and recent work has not shown any valid evidence for it (Operstein 2012; 

Beam de Azcona 2014; Campbell 2017). Tonal correspondences and tone changes always have to 

be interpreted through the lens of appropriate subgrouping. 

4. A case study from the Chatino (Otomanguean) languages of Mexico 

The preceding discussion highlights work in which linguists have reported that tone may be 

challenging to analyze, may change relatively quickly or sporadically, and may display greater 

phonetic distance or irregularity in correspondences. All of these factors create challenges for tonal 
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reconstruction and the characterization of tone changes. A brief case study using data from recent 

documentation of the Chatino languages of Mexico illustrates these points. For what is likely not 

a very temporally deep and diversified language group (Campbell 2018), Chatino varieties display 

great diversity in every aspect of their tone systems: the size and character of their tonal 

inventories, tonal distributions, tonal processes, and phonetic divergence of cognate tones across 

the group. Some background information on Chatino is provided in §4.1. Segmental changes are 

summarized in §4.2. The most basic tonal correspondences and reconstructions are sketched in 

§4.3. Some of the many minor and irregular tonal correspondences are discussed in §4.4, and the 

potential role of grammatical tone in lexical tone change is briefly addressed in §4.5. 

4.1. Chatino languages 

The term “Chatino” refers to about 20 distinct linguistic varieties and their associated speech 

communities situated in the southern Sierra Madre mountains of Oaxaca, Mexico. Chatino is sister 

to Zapotec, a more diversified group of languages to the east, and the two together form the larger 

Zapotecan group (Mechling 1912; Boas 1913), which is one of the major subgroups of the 

Otomanguean language family (Rensch 1976; Kaufman 2016; Campbell 2017).  

The subgrouping of Chatino is now well understood. Eastern Chatino is a dialect cluster 

that consists of about 15 varieties, and it is coordinate with Tataltepec Chatino in the Coastal 

Chatino subgroup (E. Campbell 2013). Zenzontepec Chatino is a divergent variety that is 

coordinate with Coastal Chatino (Figure 2) in the Core Chatino primary subgroup. Teojomulco 

Chatino (not shown on the map) is a dormant, scarcely documented, and most divergent Chatino 

variety that lay to the east of Zenzontepec (Sullivant 2016). 
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Figure 2. Chatino varieties and their subgrouping (E. Campbell 2013) 

The data presented here are from four recently documented Chatino varieties that are 

endangered or under-studied: Santa Cruz Zenzontepec (Campbell 2014), Tataltepec de Valdés 

(Sullivant 2015), San Marcos Zacatepec (Villard 2015), and San Juan Quiahije (Cruz 2011). Since 

nothing is known about tone in the dormant Teojomulco variety, the present study will focus solely 

on Core Chatino. The proto-Core-Chatino reconstructions are based on recent work (Campbell & 

Woodbury 2010; E. Campbell 2013, 2018) that expands and refines the work of Upson & Longacre 

(1965), which did not handle tone at all. 

4.2. Segmental changes 

Monosyllabification due to weakening and then loss of vowels in non-prominent (i.e. non-final) 

syllables has precipitated recent consonantal changes independently in San Juan Quiahije Chatino, 

Tataltepec Chatino, and other varieties. Otherwise, a relative paucity of segmental changes across 

Chatino varieties suggests a shallow diversification of the language group, and identification of 
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semantic shifts and sporadic morphological changes was necessary in order to establish 

subgrouping based on shared innovations (E. Campbell 2013). The main regular segmental 

changes that have occurred in Core Chatino varieties are listed in Table 1. 

Table 1. Regular segmental changes in four Chatino varieties 

Regular segmental changes Zenzontepec Tataltepec Zacatepec Quiahije 

*t͡s, *s > t͡ʃ, ʃ  / __ i  ― ― ― 

*t͡s, *s > t͡ʃ, ʃ  / i __ ―    

*e > i  / __ (C)CV# ― ―   

C[+cor] > Cʲ /  e __ ―  ― ― 

*V > Ø /  __ (C)CV ―  ―  

 

Since relatively few segmental changes have occurred in Chatino varieties, segmental 

correspondences are phonetically close and quite regular, as can be seen in the cognate sets and 

reconstructions throughout the following presentation. 

4.3. Basic tonal correspondences, reconstructions, and changes 

Preliminary tonal reconstruction (Campbell & Woodbury 2010) posits that proto-Core-Chatino 

(pCCh) had a three-way tonal specification contrast: *H vs. *L vs. Ø. The TBU was the mora, and 

most words were bimoraic. Leaving aside floating tones for the moment (see §4.4 and §4.5), there 

were six basic tonal melodies on morphologically simplex bimoraic words: Ø, *H, *L, *LH, *HØ, 

*LL. As still evidenced in the Zenzontepec and Zacatepec varieties, *H tone would spread 

progressively through toneless moras until the end of the intonational unit. Table 2 presents the 

correspondences and reflexes of the six pCCh basic tonal melodies. 
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Table 2. Basic bimoraic tonal melodies in proto-Core-Chatino and daughter varieties 

gloss Zenzontepec Tataltepec Zacatepec Quiahije pCCh 

‘salt’ teheʔ Ø theʔ Ø teheʔ Ø theʔ Ø *teheʔ Ø 

‘copal incense’ jánā HM janá H jānã́ MH jna H *janá *H 

‘arm of’ ʃikȭ M skõ̀ L sikȭˊ MH skõ MH *sikõ̀ *L 

‘jaguar’ kʷīt͡ʃí MH kʷt͡ʃí H kʷit͡ʃǐ L͡H kt͡ʃi M͡H *kʷìt͡sí *LH 

‘mother.of’ nʲáʔa HØ ʃtʲaʔã́ H hnʲāʔã́ MH jʔã H *ʃnʲáʔa *HØ 

‘ant’ kʷitʲeeʔ Ø kʷtʲeèʔ L kʷitʲēēʔ MM kʷtʲěʔ L͡H *kʷi-tèèʔ *LL 

 

Zenzontepec Chatino lost its reflex of *LL, merging it with Ø. Tataltepec Chatino 

underwent tonal apheresis: the initial tones of two-tone melodies were elided, causing mergers of 

tonal melodies *LH and *HØ (> H) with *H and *LL with *L. Zacatepec Chatino underwent a 

change in which the two tones of the *LH tone melody linked to the final mora. All varieties 

maintain privativity, that is, some TBUs remain toneless (Ø), and toneless words across Chatino 

varieties have a default low level or mid-to-low falling pitch. 

While segmental correspondences are phonetically close due to the relative paucity of 

segmental changes, the basic tonal correspondences across Chatino varieties illustrated in Table 2 

already display divergent phonetic values. For example, while the reflexes of proto-Core-Chatino 

*H are unchanged in Tataltepec and San Juan Quiahije, the Zenzontepec reflex is a high falling 

melody HM (phonetically HL due to downstep, as discussed in §2.3) and the Zacatepec reflex is a 

mid-rising melody MH. The reflex of *L in Tataltepec Chatino is L, but in Zenzontepec Chatino 

it is M, and in Eastern Chatino varieties it is a mid tone with a final high floating tone: MH. Basic 

reflexes of *LL range from Ø (mid-to-low relaxed fall), to L, to MM, to a rising contour L͡H. Thus, 

Chatino languages are like Tai languages (§3.2) in displaying phonetically disparate, though 

regular, tone correspondences. 

au456842
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4.4. Many minor and irregular tone correspondences 

Besides the basic correspondences in Table 2 there are numerous less frequent tone 

correspondences across Chatino varieties. Some of these “irregular” correspondences consist of a 

mix of the basic tone melody reflexes. For example, the Zenzontepec word meaning ‘sun’ displays 

a reflex of pCCh *L. The Zacatepec and San Juan Quiahije cognates reflect *LL, and Tataltepec’s 

tone is consistent with either *L or *LL (Table 3). Since Zacatepec and San Juan Quiahije agree 

but belong to the Eastern Chatino subgroup, which excludes the other varieties, the tone melody 

cannot be reconstructed with confidence (pCCh words in parentheses are those whose tone cannot 

yet be reconstructed). In the case of ‘yellow,’ Zenzontepec reflects pCCh *H, Tataltepec reflects 

Ø, Zacatepec reflects *LL, and San Juan Quiahije reflects *L. Therefore, tone cannot be 

reconstructed with any confidence for this word.4 

Table 3. Some irregular tone correspondences 

gloss Zenzontepec Tataltepec Zacatepec Quiahije pCCh 

‘sun’ kʷi-t͡saā M kʷt͡ʃaà L kūt͡ʃā MM kt͡ʃa L͡H (*kʷi-t͡saa) ? 

‘yellow’ nkát͡ʃī HM nkat͡si Ø nkāt͡sī MM kt͡si MH (*kat͡si) ? 

 

Many irregular correspondences are likely due to sporadic changes in one variety or 

subgroup. For example, in San Juan Quiahije Chatino, some words that were originally toneless 

(with low, level pitch) were reanalyzed as bearing a phonological L tone, as in ‘stone’ in Table 4.5 

The word for ‘day’ may display the same change in San Juan Quiahije—since Tataltepec and 

Zacatepec cognates are toneless—but Zenzontepec displays the expected reflex of pCCh *H, 

making the tonal reconstruction indeterminate.  
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Table 4. Other irregular tone correspondences 

gloss Zenzontepec Tataltepec Zacatepec Quiahije pCCh 

‘stone’ kee Ø kee Ø kee Ø ke L *kee Ø 

‘day’ t͡sáa ̨̄ HM t͡saą Ø t͡saą Ø t͡są L (*t͡saą) ? 

 

The Zenzontepec and Zacatepec words for ‘raw’ in Table 5 display the same irregular tonal 

correspondence found in ‘day’ (Table 4), but the Tataltepec form displays an innovated H͡L tone. 

Thus, the tone for ‘raw’ is not yet reconstructable either. The Tataltepec word for ‘scorpion’ 

displays the same innovated H͡L tone. The Zenzontepec word is toneless, and Zacatepec and San 

Juan Quiahije reflect a very regular Eastern Chatino process of dissimilation of the second of two 

toneless words in sequence. Thus, ‘scorpion’ can very tentatively be reconstructed as toneless, but 

with a unlinked initial *M (Campbell & Woodbury 2010), and note the great phonetic difference in 

the tones between the two closely related Eastern Chatino varieties: MML vs. M͡H.6 

Table 5. More irregular tone correspondences 

gloss Zenzontepec Tataltepec Zacatepec Quiahije pCCh 

‘raw’ jéʔē HM jeʔe H͡L jaʔa Ø jʔa L (*jaʔa) ? 

‘scorpion’ jneʔe Ø t͡ʃuniʔi H͡L ʃūnēʔe ̀ MML sʔẽ M͡H *ʃuneʔẽ*Ø 

 

Other irregular tonal correspondences display mixed pCCh basic tone reflexes along with 

additional innovations. The numeral ‘six’ in Zenzontepec reflects *HØ, which underwent a split 

in San Juan Quiahije yielding a new M͡L contour tone that is common in numerals (Table 6), while 

other instances merged with the reflex of *H (see Table 2). Tataltepec and Zacatepec appear to 

reflect pCCh Ø, but these varieties underwent tonal leveling (analogical contamination) in numeral 

sequences. The Zenzontepec and Tataltepec words for ‘nance (Byrsonima crassifolia)’ reflect 
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pCCh Ø, which can thus be tentatively reconstructed, while Zacatepec reflects pCCh*LL and San 

Juan Quiahije displays an innovated high tone with a super-high floating tone: HH̋. The 

Zenzontepec word for ‘chick’ reflects pCCh Ø, Tataltepec reflects *L or *LL, and Eastern Chatino 

varieties display an innovated tone with a linked final rise to super-high pitch that has spread in 

the lexicon to other words for cute or small creatures. 

Table 6. Further irregular tone correspondences 

gloss Zenzontepec Tataltepec Zacatepec Quiahije pCCh 

‘six’ súkʷa HØ skʷa Ø sukʷa Ø skʷa M͡L *súkʷa *HØ 

‘nance’ ntat͡ʃi Ø ntat͡si Ø ntāt͡sī MM nt͡si HH̋ *ntat͡si Ø 

‘chick’ kit͡ʃiʔ Ø kt͡ʃìʔ L kìt͡ʃi̋ʔ LL͡H̋ kt͡ʃiʔ M͡H̋ (*kit͡siʔ) ? 

 

Other tonal correspondences require the reconstruction of a word-initial floating super-

high tone H̋ that co-occurred with some of the pCCh basic tonal melodies, such as *H̋L in ‘night’ 

and *H̋Ø in ‘poor’ (Table 7). The initial floating tone was lost by aphaeresis in Zenzontepec but it 

is preserved in Tataltepec, where it only links when following certain other tonal melodies. In 

Eastern Chatino, the floating tone is now word-final (a low to super-high rising floating tone in 

Zacatepec!) and in some varieites the different original basic tonal melodies have merged. In turn, 

there are further tone correspondences that appear to be related to these, as in the words for ‘ring’ 

and ‘pineapple,’ which display irregular correspondences between Zenzontepec and Tataltepec 

Chatino. These words do not preserve the initial super-high floating tone in Tataltepec, which 

suggests that the Eastern Chatino reflexes of the pCCh initial floating tone may have spread to 

these lexemes by analogy. 
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Table 7. pCCh word-initial super-high floating tone 

gloss Zenzontepec Tataltepec Zacatepec Quiahije pCCh 

‘night’ telā M H̋talʲà H̋L tilà˝ LLH̋ tla H͡LH̋ *Htelà *HL 

‘poor’ tiʔi Ø H̋tiʔi H̋Ø tiʔì˝ LLH̋ tʔi H͡LH̋ *Htiʔi *HØ 

‘ring’ nkʷīíʔ MH kʷiiʔ Ø kʷiìʔ˝ LLH̋ kʷiʔ H͡LH̋ (*kʷiiʔ) ? 

‘pineapple’ nkʷitít͡sūʔ HM nt͡ʃuʔ Ø tit͡ʃòʔ˝ LLH̋ t͡ʃuʔ H͡LH̋ (*kʷi-tit͡suʔ) ? 

 

4.5. Grammatical tone as a source of lexical tone change? 

Tone plays a central role in Chatino inflectional morphology (Campbell 2016, 2019; Cruz 2011; 

McIntosh 2015; Sullivant 2015; Villard 2015; Woodbury 2019), as it does in many Otomanguean 

languages (Palancar 2016), and Chatino verbs inflect for aspect or mood by prefixation, tonal 

ablaut, and/or segmental alternations in the stem. Consider the Perfective Aspect forms of the verb 

‘cry’ in Table 8, which display the regular reflexes of pCCh *LH. The proto-Core-Chatino 

Potential Mood prefix carried a high or super high floating tone that has cognate high or rising 

tones in diverse Zapotec varieties (Beam de Azcona 2004; Pérez Báez & Kaufman 2016; Sicoli 

2007: 97; Smith Stark 2002; inter alia). In Tataltepec and San Juan Quiahije we see the same tonal 

melodies with initial and final floating tones, respectively, as seen for the noun ‘night’ in Table 7, 

and the Zenzontepec M tone matches ‘night’ as well. In Zacatepec, however, the Potential Mood 

form bears a distinct floating low tone. 

Table 8. Potential Mood and floating tones 

gloss Zenzontepec Tataltepec Zacatepec Quiahije pCCh 

PFV-cry nkaj-ūná MH ntj-uná H nkaj-unǎ L͡H j-na M͡H *nkaj-ùná  *LH 

POT-cry k-unā M H̋kunà H̋L kunàL LL kna H͡LH̋ (*kH-una) 
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Now consider ‘tomato’ in Table 9, which in Zenzontepec displays the expected reflex of 

pCCh *LH. The San Juan Quiahije melody reflects the initial floating tone. In this infrequent and 

irregular correspondence set, Tataltepec displays an innovated linked super-high tone and 

Zacatepec displays a complex tonal melody involving the low to super-high rise on the first 

syllable followed by L tone on the final syllable and a final floating low tone. The Zacatepec 

numeral ‘twenty’ displays the LL melody that parallels the result of the perturbation of the Potential 

Mood prefix’s floating super-high tone in the verb ‘cry’ shown in Table 8. In this case, both 

Zenzontepec and Tataltepec regularly reflect pCCh *LH but San Juan Quiahije displays yet 

another complex tone involving the linked M͡L contour common in numerals (see ‘six’ in Table 6) 

but with a floating final mid to high contour tone: M͡H. 

Table 9. More floating tones 

gloss Zenzontepec Tataltepec Zacatepec Quiahije pCCh 

‘tomato’ nkʷīʃí MH nkʷʃi̋ H̋ nkʷi̋ʃì` L͡H̋LL wʃi H͡LH̋ (*nkʷisi) ? 

‘twenty’ kālá MH kalá H kalà LL kla M͡LM͡H *kàlá *LH 

 

What these data illustrate is that the prefixal floating tone in verbal morphology creates 

tonal melodies on verb forms that are found in irregular or infrequent tonal correspondences in 

other word classes. Several scenarios are possible. Perhaps the other words (nouns, adjectives, and 

numerals) preserve tonal traces of earlier prefixes that have now been lost. Alternatively, perhaps 

proto-Core-Chatino had various types of floating tones that underwent mergers in only some 

varieties. Or perhaps new tonal melodies created in verbal inflection propagate to other parts of 

the lexicon via analogy, creating new lexical tone melodies in some varieties. More in-depth tonal 

comparison in verb paradigms is necessary in order to better understand the origins of the many 

infrequent tone correspondences that involve complex tonal melodies and floating tones. 
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Understanding grammatical tone is essential to understanding tone change in Chatino, as tonal 

melodies become morphological in nature and distribute unevenly across word classes, in different 

ways in different varieties. The irregular tone correspondences presented here are meant to show 

just a sample of the many that exist, in order to demonstrate some of the challenges in doing tonal 

reconstruction and understanding tone change. 

5. Discussion and conclusions 

This paper has investigated the fact that general and specific knowledge about tone change remains 

surprisingly limited. It lags far behind typological knowledge about segmental change, whose 

general regularity is the bedrock of historical linguistics.7 Examining statements of historical 

linguists and tonologists in the literature, we find several clues for why this might be the case. 

Synchronic tonal analysis is challenging, and unfortunately, it is often avoided. The sometimes 

autosegmental nature of tone—its ability to float, relink, and spread, for example—may lead 

linguists to differing analyses. In some languages, subgroups, or language families, tone may 

change faster than segments, and it may be more susceptible to sporadic changes or yield 

correspondences that are so phonetically disparate that the pitch of reconstructable tonal elements 

may remain indeterminate. All of these issues pose problems for tonal reconstruction, which relies 

on accurate synchronic analyses and regular tone correspondences. Tonal reconstruction in turn is 

necessary for identifying tone changes and furthering our understanding of tone change.  

The brief case study on Chatino tonal reconstruction and tone change presented here 

illustrates all of the issues mentioned above. Analysis of Chatino tone is challenging (though no 

longer avoided), as illustrated with the basic Zenzontepec Chatino data in §2.3. Chatino tones 

change faster than Chatino segments, and the phonetics of cognate tones or tonal melodies are 

often quite distant. Chatino tones seem prone to sporadically change, which yields many irregular 
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correspondences and many words whose tones cannot be confidently reconstructed. In fact, such 

extensive and compounded change has led Chatino languages to display an “astonishing 

typological diversity” in their tone systems (Woodbury 2012). Chatino tone systems range from 3 

to 11 contrastive moraic specification possibilities; from 7 to 15 lexical tonal melodies that occur 

on the phonological word; from 0 to 3 distinct floating tones, some of which are contours; and 

from 0 to 2 different tones that spread through toneless morae (Table 10).8 Such typological 

diversity of tone systems in what otherwise appears to be a language group of not great time depth 

suggests that tone in fact changes very fast in Chatino languages, even while consonantal 

correspondences remain very close and regular.  

Table 10. Typological diversity of Chatino tone systems 

 Zenzontepec Tataltepec Zacatepec San Juan Quiahije 

Inventory of tonal 

contrasts on the mora 
H, M, Ø 

H, L, Ø, H̋, 

H͡L 

H, M, L, Ø, 

L͡H, L͡H̋ 

H, M, L, H̋, Ø, M͡H̋, 

M͡H, L͡M, L͡H, H͡L, M͡L 

# of tonal melodies on 

the word 
7 8 15 15 

Floating tones ― H̋ H, L, L͡H̋ H, H̋, M͡H 

Tones that spread H H, L H, H̋ ― 

 

While tone change is usually attributed to loss of laryngeal contrasts (Dürr 1987; 

Haudricourt 1954; Kingston 2005; Pulleyblank 1978), this paper suggests that tone’s 

autosegmental nature, tonal perturbations via morphology (Donohue 1997: 379), and analogical 

reanalysis (Kenstowicz 2008: 121; Ratliff 2015: 254) may also contribute to tone’s predilection to 

change. Even though lexical tone is perceived (Yeung et al. 2013) and acquired relatively early 

due to articulatory simplicity (Li & Thompson 1977; Hua & Dodd 2000; To et al. 2013), 

experimental work on Chinese languages has shown that for adults tones are less crucial for lexical 

processing than segments (Cutler & Chen 1997; Sereno & Lee 2015; Weiner & Turnbull 2016), 
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which could open the door for tone to change more rapidly than segments. Such findings need to 

be explored further, however, especially across a more diverse sample of languages. 9 

Since tone is not well represented among well-studied and major world languages—at least 

outside of Asia—tone is an important example of how the study of endangered and less-studied 

languages may inform our broader understanding of language change. Since likely more than half 

of the world’s languages are tonal, our limited understanding of tone change is a glaring lacuna. 

Much more historical tonology work is needed in Africa, the Americas, New Guinea, and 

elsewhere, in order to begin to fill this gap, and further documentation of endangered or less-

studied tone languages is necessary as a foundation for further historical work. 

Finally, and importantly, what does all of this mean for communities and speakers of less-

studied or endangered tone languages? First, people generally value and take interest in the deeper 

cultural and social histories of their communities, which comparative reconstruction, subgrouping, 

and language and prehistory can shed unique light on. As Gedney (1989[1972]: 191) notes, “the 

most useful criterion for dialect boundaries within the Tai-speaking area is perhaps that of tonal 

systems.” Second, in-depth knowledge about the tone systems of closely related languages and 

their tonal correspondences can facilitate community-based literacy development and unite efforts 

across multiple varieties and communities (Cruz & Woodbury 2014). Such language activism can 

open up new domains and new media for language use and help promote language maintenance 

and multi-literacy. 
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1 Acknowledgements to be added… 
2 A more conservative and likewise tentative estimate of the percentage of the world’s languages that may be tonal is 

offered by Maddieson (2013): “Of the 526 languages included in the data used for this chapter, 306 (58.2%) are 

classified as non-tonal. This probably underrepresents the proportion of the world’s languages which are tonal since 

the sample is not proportional to the density of languages in different areas.” 
3 For Chinese, the presence of tone, and its reconstruction, is only established for Middle Chinese (perhaps 200‒900 

CE) (Mei 1970; Chen 2000: 5), and Early Middle Chinese may have still had only an “incipient or quasi-tonal 

system” (Pulleyblank 1978: 175). 
4 This root was originally a verb, and different layers of now opaque derivation across the varieties may be 

responsible for the lack of regular correspondence. 
5 Woodbury (p.c.) points out that nearly all adjectives and alienably possessed nouns underwent this change, while 

verbs did not, reflecting morphologization of tonal contrasts. 
6 Woodbury (p.c.) notes that the Panixtlahuaca (Eastern) Chatino cognate tone is a level super-high tone. Campbell 

& Woodbury 
7 Yang et al. (2015) point out that tone is similarly under-investigated in studies of the social factors that lead to 

sound change. 
8 Chatino varieties also differ significantly in their paradigmatic (tone sandhi) rules. 
9 Some work suggests that tone processes like spreading and delinking may be acquired later than lexical tone 

(Demuth 1995). However, little research has been done in this area, and little is known about the acquisition of 

grammatical tone.  

                                                 

 




