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Abstract

Suprasegmental contrasts of tone and register are commonplace phonological phenomena among the languages of
Mainland Southeast Asia and its periphery (MSEA) (Matisoff 1990, 2001). Insofar as we have come to understand
the origins and evolution of such contrasts, two theories predominate: tonogenesis (Haudricourt 1954) and
registrogenesis (Huffman 1976). In their classical forms, tonogenesis and registrogenesis are well suited for
modeling the development of tone and register in the best known, most studied languages of MSEA, but there is
much additional complexity that they fail to capture. This is especially true for languages of Austroasiatic stock,
which in many cases have developed tone and register in ways that must be considered “‘unorthodox’ with respect to
the received models (Ferlus 1979, 2004, 2011; Diffloth 1982a, 1982b; Svantesson 1989; Gehrmann 2015; Sidwell
2015,2019).

The goal of this thesis is to present a possible way forward towards a unified conceptual framework for tone and
register evolution in the languages of MSEA: desegmentalization. Expanding on Dockum’s (2019) concept of
desegmental phonology, desegmentalization is the process by which one or more segmental properties (onset
phonation, vowel height, vowel length or coda phonation) condition changes in the distribution of a language’s
suprasegmental contrasts. A general survey of the Austroasiatic language family is presented, in which documented
examples of desegmentalization are presented and discussed. Austroasiatic constitutes a useful laboratory for such a
survey, because the identification of the segmental origins of suprasegmental contrasts in Austroasiatic languages is
relatively straightforward in comparison to the other language families of MSEA. Based on this survey of
desegmentalization processes in Austroasiatic, ten discrete desegmentalization models are proposed. The output
typologies for the suprasegmental contrasts produced by each model are compared and implications for a general
model of tonogenesis and registrogenesis are explored.

This thesis offers (1) a digestible introduction for the non-specialist to the historical development of suprasegmental
contrast in MSEA, (2) a resynthesis of current tonogenetic theory which integrates classical tonogenesis, classical
registrogenesis and various other, lesser-known evolutionary pathways under the larger umbrella of
desegmentalization and (3) a comprehensive overview of tone and register origins in the Austroasiatic family.



Lay Summary

It is widely accepted that all human languages make use of segments. These segments, better known as consonants
and vowels, are like building blocks that may be combined into meaningful strings called morphemes. Morphemes,
in turn, are the building blocks of words.

In addition to consonants and vowels, many languages (perhaps the majority) employ a third type of building block
called suprasegments. Suprasegments differ from segments in that they transcend the linear, ordered string of
consonants and vowels. In an abstract sense, they hover above the segment strings on a separate but interconnected
level, attaching themselves to specific groups of segments (syllables, morphemes, etc...) following patterns that
differ from language to language. From the suprasegmental tier, suprasegments interact with the segments to which
they are attached, and with one another in their own ordered strings.

Among the languages of Mainland Southeast Asia (MSEA), suprasegments are commonplace in the form of tone or
register and, in the vast majority of cases, we can trace the historical origins of MSEA tones and registers back to
segments. In other words, words that were formerly differentiable by differences of consonants or vowels have
shifted to being differentiable by differences of tone or register instead. We may draw an example from the Khmu
language. Words with initial consonants such as /b/ that are produced with vocal fold vibration (i.e. voicing) in
Eastern Khmu are pronounced differently in Western Khmu. In the west, these words are realized with relatively
lower pitch and with a /p/ initial consonant (e.g. example below). The /p/ consonant is like /b/ only without vocal
fold vibration (i.e. voiceless). Words with voiceless initial consonants like /p/ in the west are also realized with
voiceless initial consonants in the east, but with a relatively high pitch. This pattern is encountered in languages all
around the world, and linguists have determined that it is quite natural for voiced onsets like /b/ to become voiceless
onsets like /p/ over time. In many cases, a difference in pitch remains where there was formerly a difference of onset
voicing. This difference of pitch represents a difference in the suprasegmental content of the two words: a difference

of tone.
Historical Khmu Western Khmu Eastern Khmu
initial consonant voicing is different initial consonant voicing is different tone is different
*bu:c rice wine /bu:c/ /pu:c/
*pu:c fo take off clothes /pu:c/ /pt:c/

The goal of this study is to present a thorough investigation into the transition of segmental differences into
suprasegmental differences in MSEA languages. I propose the term desegmentalization as a way to refer to this
particular kind of sound change. Among the languages of the Austroasiatic family, which includes Khmu, we find
scores of discrete examples of desegmentalization. In this thesis, I isolate four primary segmental properties which
are demonstrably susceptible to desegmentalization: initial consonant voicing (as in Eastern Khmu), vowel length,
vowel height (a property of vowel articulation involving relative tongue position), and final consonant phonation (a
property of consonants involving laryngeal articulation). Different languages have desegmentalized one or more of
these four segmental properties in different combinations. Ten different formal combinations are documented in
Austroasiatic languages resulting in ten formal desegmentalization models. Each of these models and the different
types of suprasegments which they produce are explored. Some, such as the model which produced tone in
Vietnamese or register in Khmer, are already well known and well studied, but the other models are comparatively
poorly known and under-researched.

This thesis offers (1) a digestible introduction for the non-specialist to the historical development of suprasegments
in MSEA, (2) a resynthesis of current theory regarding the innovation of tones and registers under the umbrella of
desegmentalization and (3) a comprehensive overview of the origins of suprasegments among languages of the
Austroasiatic family.
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"It is perhaps not to be wondered at, since fortune is ever changing her course and time is infinite,
that the same incidents should occur many times, spontaneously. For, if the multitude of elements is
unlimited, fortune has in the abundance of her material an ample provider of coincidences, and if,
on the other hand, there is a limited number of elements from which events are interwoven, the
same things must happen many times, being brought to pass by the same agencies."”

-Plutarch, Parallel Lives
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1 Introduction

1.1  Background to the Study

Among the languages of Mainland Southeast Asia (MSEA), suprasegmental contrasts are conventionally
divided into two broad subcategories, lexical tone and register, each of which is associated with a separate model of
historical phonological development. Haudricourt (1954) proposed a model of tonogenesis' inspired by the
phonological history of the Vietnamese language. In this model, historical laryngeal contrasts of coda consonants
become reanalyzed as tonal contrasts and historical onset voicing contrasts subsequently condition a split in the
original tone inventory. Due to its wide applicability to languages of the region, Haudricourt’s model has become the
general model for tone formation in MSEA (Matisoff 1973). As for register, the classical model of registrogenesis?
was proposed by Huffman (1976), based on a comparative study of a variety of Austroasiatic register languages at
different stages of register development (variously pre-registral, registral and post-registral). In Huffman’s model,
onset voicing contrasts evolve into a binary suprasegmental contrast of register (i.e. high register /%/ vs. low register
/M) without any involvement from the right edge of the word. Table 1 lays out a basic schematic of conventional
tonogenesis and registrogenesis.

Table 1: Conventional tonogenesis (Haudricourt 1954) and registrogenesis (Huffman 1976)
*-9 *-9 *-h any coda
Al/ Bl/ Cl/

*p | *pa>/pa *pa? > /pa *pah > /pa *p | *pa>/patl/
*h | *ba>/pa’? | *ba? >/paP? | *bah > /pa’?/ *b | *ba > /pal/

These two models are broadly explanatory for MSEA languages, but they are not sufficient to model all
documented instances of tone and register formation in the region. While only two categories of segmental contrast
are recognized in these models (onset phonation and coda phonation), two additional types of segmental contrast
(vowel length and vowel height) are documented as having been reanalyzed as register and tone in MSEA languages
(Diffloth 1982b; Svantesson 1989, 1991; Sidwell 2002b, 2015b; Gehrmann 2015, 2019). Furthermore, these four basic
segmental > suprasegmental sound change processes occur in many different combinations, while only one
combination (onset phonation + coda phonation) is enshrined in the received models.

Table 2 catalogs ten documented patterns of segmental > suprasegmental sound change in MSEA’s
Austroasiatic language family, all of which will be explored in detail in this thesis. Here, a distinction has been made
between simple cases, where only one formerly segmental contrast is involved, and complex cases, where modern
suprasegmental phoneme inventories were born out of the reanalysis of two or more formerly segmental contrasts.
Table 2 offers a look at the larger picture of documented tonogenetic and registrogenetic mechanisms in MSEA. From
this perspective, we discover that conventional tonogenesis from onset phonation + coda phonation and conventional
registrogenesis from onset phonation (both shown in bold in Table 2) are simply two well-documented, well-known
and oft-recurring sub-categories of segmental > suprasegmental sound change. They are but two pathways among
many, all of which are bound together by the transfer of phonemic complexity from the segmental level to the
suprasegmental.

! Matisoff (1973) coined the term fonogenesis.
2 The earliest use of registrogenesis that I am aware of is Diffloth’s (1982b).



Table 2: Documented segmental > suprasegmental sound change processes in Austroasiatic’

Simple Complex

Onset Phonation Onset Phonation + Coda Phonation
Vowel Height Vowel Height + Coda Phonation
Vowel Length Vowel Length + Coda Phonation

Onset Phonation + Vowel Height

Onset Phonation + Vowel Height + Coda Phonation
Onset Phonation + Vowel Length + Coda Phonation
Vowel Height + Vowel Length + Coda Phonation

In light of these facts, a broader framework for the innovation of suprasegmental contrasts in MSEA,
desegmentalization, is proposed here, building on the recently proposed concept of desegmental phonology (Dockum
2019). This framework subsumes conventional tonogenesis and registrogenesis as two well-defined, constituent
desegmentalization models comprising different combinations of desegmentalization processes (i.e. onset phonation
desegmentalization, vowel height desegmentalization, etc.) while also providing the context and terminology needed
to identify and describe a broader range of desegmentalization models. Taken together, the desegmentalization models
have the requisite scope to explain and classify the actual diversity of tono-/registrogenetic mechanisms in MSEA
languages, thus promoting a more holistic view of desegmental sound change in the region.

1.2 Research Questions

Research Question 1:

Given that (1) suprasegmental contrasts developed in the vast majority of Mainland Southeast Asian languages under
conditioning from historically segmental contrasts and (2) the received models of tonogenesis and registrogenesis for
the region are insufficient to capture the diversity of environments in which segmental > suprasegmental sound change
may take place, can a broader framework (i.e. desegmentalization) be designed, which incorporates both the
traditional models and the purportedly “unorthodox” models?

Research Question 2:
What kinds of segmental contrast are documented as undergoing segmental > suprasegmental sound change in MSEA
(i.e. desegmentalization processes)?

Research Question 3:
In what combinations do these desegmentalization processes occur (i.e. desegmentalization models) and which of
them occur more frequently (i.e. in a greater number of discrete cases) than others?

Research Question 4:

What are the characteristics of the tone/register contrasts that emerge out of each desegmentalization model and, for
those models that combine more than one desegmentalization process, is there any evidence to indicate that the order
in which the constituent processes have obtained (i.e. relative chronology) affects the output typology?

1.3 Structure of the Thesis

Chapter 2 begins by setting the scope and the context of the discussion. The Mainland Southeast Asian
language contact area is introduced (Section 2.1), followed by a brief orientation to the peculiarities of the
phonological word in MSEA (Section 2.2). Introductions to tone and register in synchrony are then presented (Section
2.3) and an overview of the conventional models of tonogenesis and registrogenesis for MSEA languages follows

3 See Table 106 in Section 4.13 for a list of languages exhibiting each of these combinations with references to relevant literature.



(Section 2.4). Finally, we point out the limitations and insufficiencies of these models, presenting examples of tono-
/registrogenetic mechanisms that fall outside their explanatory scope (Section 2.5).

In Chapter 3, we begin with an introduction to Dockum’s (2019) desegmental phonology, which refers to
suprasegmental contrasts that have arisen out of historically segmental contrasts in the MSEA context (Section 3.1).
Building on this concept, an overarching framework for segmental > suprasegmental sound change is then introduced
in the form of desegmentalization: the chief conceptual innovation proposed in this thesis (Section 3.2). Thereafter,
new terminology and principles for schematic representation associated with desegmentalization are proposed
(Section 3.3) along with a new tool to facilitate the graphical representation of desegmentalization: the
desegmentalization box (Section 3.4).

Next, in Chapter 4, a general survey of documented instances of desegmentalization in MSEA’s Austroasiatic
language family is presented in order to generate an inventory of attested desegmentalization processes and
combinations thereof. The chapter begins with the proposal that different formal combinations of desegmentalization
processes should be arranged into discrete desegmentalization models (Section 4.1). A brief introduction to the
reconstructed phonology of Proto-Austroasiatic is then provided (Section 4.2) followed by descriptions of ten
desegmentalization models, which were identified in the process of researching this topic (Sections 4.3 through 4.12).

Finally, in Chapter 5, a summary of the thesis and discussion on its findings in response to the research
questions listed above is offered (Section 5.1), and an outlook on future work related to desegmentalization is provided
with specific suggestions for further investigation (Section 5.2).

1.4  Methodology

In this thesis, a new conceptual framework, desegmentalization, is proposed for modeling alterations to
suprasegmental phoneme distribution under conditioning from contrasts present in a language’s segmental phonology.
This framework was developed based on patterns apparent in the origin and evolution of tone and register contrasts in
languages of the Austroasiatic family. In light of the long history of tonogenetic insights being gleaned by the
comparative study of Austroasiatic phonology, it was determined that a formal survey of desegmentalization in this
family would very likely yield further insights pertinent to the research questions listed above.

There are several reasons why the Austroasiatic family is particularly useful for the investigation of segmental
> suprasegmental sound change, which led to its selection for this study. These include:

1. One particular model of tonogenesis, Haudricourt’s (1954) tonogenetic model, is ubiquitous among the
languages of the so-called Sinospheric Tonbund, which includes languages of the Sinitic, Hmong-Mien and
Kra-Dai families and certain branches of Tibeto-Burman spoken in MSEA (Matisoff 2001). While there is
much diverse variation in how the desegmental phonology of these languages subsequently evolved, the
parallelism in their origins set them all on a common trajectory from which few have significantly diverged.
This renders them unsuitable for this particular project.

2. To the best of our current knowledge, no desegmental phonology is securely reconstructable for Proto-
Austroasiatic or for the most recent common ancestor of any of its primary branches.* Consequently, the
desegmental developments which have occurred in Austroasiatic languages have been, in the majority of
cases, local innovations. Desegmentalization has occurred independently in many discrete events across the
Austroasiatic language family and the sheer number of these natural experiments in desegmentalization
constitutes a fantastically diverse sample of possible processes and outcomes.

3. The segmental origins of the desegmental phonemes in Austroasiatic languages are, in almost all cases,
readily reconstructable. This is because cognate segmental contrasts remain directly attested in other, more
conservative modern languages.

4 A probable exception to this generalalization is the ancestor of Mang and the Pakanic languages, which is tentatively classified
as Proto-Mangic (Sidwell 2015, 2021), but this branch of Autroasaitic is under-researched and poorly understood at this time.



1.5

Contributions

10.
11.

12.

The specific contributions of this thesis include:

A digestible introduction for non-specialists to suprasegmental contrast in MSEA (i.e. tone and register) and
the segmental origins of these contrasts (see Chapter 2)

The desegmentalization framework, within which various diverse models of tonogenesis and registrogenesis
conditioned by historically segmental contrasts are readily identifiable (see Section 3.2)

A proposed convention of using curly brackets {} to refer to historically segmental conditioning
environments in place of the confusing array of alphanumeric category designations that have arisen within
various language family traditions over time (see Section 3.3)

A proposed standard means of graphically summarizing desegmentalization in a language with reference to
historically segmental conditioning environments in the form of the desegmentalization box (see Section 3.4)
A comprehensive review of desegmentalization in Austroasiatic, drawing on other researchers’ analyses in
published and unpublished literature and, in some cases, my own analysis of primary data (see Chapter 4)
Confirmation of Edmondson & Gregerson’s hypothesis that Bolyu (< Mangic) tonal contrasts are cognate
with Vietnamese tonal contrasts, linking both to cognate patterns of historical rime glottalization (see Section
4.6.1)

An initial description of a previously undocumented, highly restructured Bahnaric language of Vietnam, Li
Xei, which developed a complex register system in a manner comparable to that of Vietic tonogenesis (see
Section 4.6.2).

A proposal for the environmental conditioning which led to complex registrogenesis in Chong, building on
Sidwell’s initial proposal (Section 4.10)

A suite of new desegmentalization models to add to Huffman’s Khmer Model of Registrogenesis and
Haudricourt’s Vietnamese Model of Tonogenesis, based on the results of the survey of desegmentalization
in Austroasiatic languages (Section 5.1.4).

An expanded general model of registrogenesis (Section 5.2.2)

A proposal that coda phonation desegmentalization is a necessarily secondary process, with ramifications for
the received periodization of Haudricourtian tonogenesis (Section 5.2.3)

A new hypothesis for origins of rime glottalization in Proto-Vietic (Section 5.2.4.3)



2 Tone, Register and their Segmental Origins in Mainland Southeast Asia

2.1  The Mainland Southeast Asian Language Contact Area

MSEA sits at a crossroads. To its south and east, across the waters, lies Insular Southeast Asia, where people
speak almost exclusively Austronesian languages. To the west, across the Eastern Himalayas into the Brahmaputra
valley, one enters South Asia, where people speaking predominantly Indo-Aryan and Dravidian languages are
encountered. And to the north lies China, where Sinitic languages predominate. When it comes to culture, politics and
religion, there is overlap between MSEA and all three of these surrounding regions. When it comes to language,
however, the general linguistic typology of MSEA languages is quite different from that of Insular SEA and South
Asia and much more similar to that of China. We may speak of an expansive linguistic convergence area covering
most of MSEA, encompassing the modern nations of Thailand, Laos, Cambodia and Vietnam and adjacent areas in
Myanmar, southern China and northern Malaysia (Enfield 2005). Languages from the five major language families of
the region (Sino-Tibetan, Kra-Dai, Hmong-Mien, Austroasiatic and Austronesian) participate in this convergence area
which Matisoff (1990, 2001) has dubbed the Sinosphere in contrast to the Indosphere to the west and, we might add,
the Austronesian Sphere to the south and east. While there are languages belonging to the core MSEA language
families which are spoken today outside of MSEA proper and have been restructured through participation in other
language contact areas, by and large, the languages in these phyla are convergent towards the common MSEA
linguistic typology.>

Hallmarks of the MSEA contact area include monosyllabicity, large phoneme inventories, isolating/analytic
grammatical typology and, the topic of this thesis, suprasegmental lexical contrasts of tone or register. Table 3 presents
the general overview of the linguistic typology of Sinospheric languages in comparison to Indospheric languages,
based on the summary in Post (2011).

Table 3: Sinospheric vs. Indospheric

Sinosphere Indosphere
Morphological Word: Simple Complex
Phonological/Prosodic Word: Monosyllabic Polysyllabic
Affixation: Prefixation Suffixation
Syllable Onset: | Permits Complexity Largely Simple
Vocalism: | Permits Diphthongs Largely Monophthongal
Complex Predicates: | Verb Serialization  Finiteness Asymmetries

Not mentioned in Table 3 is suprasegmental contrast. This is because a subset of both Sinospheric and
Indospheric languages employ suprasegmental contrast. Contrasts of fone or register are much more commonly
associated with languages of the Sinosphere, but tone also plays a contrastive role in many Indospheric languages
(Matisoff 2000). Nevertheless, because the typological profile and historical origin of Indospheric tone are often quite
different from that of Sinospheric tone (Evans 2009; Mazaudon 1977, 2005, 2012; Caplow 2009), we will set the
Indosphere to one side for the remainder of this thesis. Within the Sinosphere itself, typologically similar contrasts of
lexical tone and register have been emerging over and over again for at least the past thousand years in a process
which continues to this day. As will be detailed below, these developments proceeded along largely parallel
developmental pathways and are one of the primary examples of areal convergence and typological drift in the MSEA
language contact area (Matisoff 1973; Thurgood 1996, 1999, 2021; Ratliff 2002; Enfield 2005; Comrie 2007;
DeLancey 2013; Brunelle & Kirby 2015; Sidwell 2015b; Alves 2021).

5> Examples of languages from the core MSEA phyla entering the Indosphere include the Munda branch of Austroasiatic and various
geographically western branches of Sino-Tibetan, including Kiranti and Kuki-Naga, among others. Other languages show an
intermediate typology, combining aspects of both the Indosphere and the Sinosphere, such as the Khasic branch of Austroasiatic
and the Bodish and Kham branches of Sino-Tibetan. To the south, the Aslian branch of Austroasiatic has entered the Austronesian
sphere where it has undergone contact-induced restructuring towards Malayic languages. Conversely, the Chamic group of
Austronesian languages has entered MSEA and restructured in that direction.



Tone and register work in concert with segmental consonant and vowel phonemes to uphold lexical contrast in
the vast majority of the languages of MSEA. Tone is occasionally co-opted for grammatical purposes here, but only
peripherally and never coming close to the kinds of grammatical tone alternations or morphotonemic interactions
found in the tone languages of Africa, Mesoamerica and certain languages of the Indosphere (Henderson 1965, 1967;
Ratliff 1992). Compared with lexical tone, grammatical tone is a fringe topic in MSEA and grammatical alternations
of register are entirely undocumented.

2.2 The Syllable and the Phonological Word in MSEA

A monosyllabic phonological or prosodic word shape is widespread in MSEA, particularly in its northern
reaches, but it is actually the process of monosyllabicization or syllable reduction which is ubiquitous in the MSEA
language contact area. Over the past three millennia and continuing to this day, there has been a general reduction in
the shape of lexical morphemes across MSEA languages from iambic disyllables to monosyllables (Matisoff 1973,
Michaud 2012), with a continuum of intermediate stages being identifiable (Huffman 1972, Thomas 1992, Michaud
2012, Butler 2015, Pittayaporn 2015, Brunelle, Kirby, Michaud & Watkins 2020). Following Matisoff (1973),
languages in this intermediate stage between iambic disyllabicity and monosyllabicity are said to employ the
sesquisyllable (literally, a syllable and a half). The penult, generally referred to as either the presyllable or minor
syllable in the MSEA context, is prosodically non-prominent, being derived from the penult of a historical iambic
disyllable, and has a relatively restricted inventory of permissible phonemes in comparison with the second syllable
or main syllable. In some languages, the presyllable rime is structurally deficient vis-a-vis the main syllable rime,
permitting either a vowel segment or a coda consonant segment to stand in the presyllable rime, but never both at the
same time. The following examples are taken from the Pacoh language (< Katuic < Austroasiatic):¢

cv- /kajav/  [ka'ys:] crab /tupatt/ [tu'pat] Six
cc- /krnaM/  [kr'na:]~[kr'na:] road /tmpra:g¥/  [tm'pra:g]~[tm pra:y] crossbow

In other languages, no underlying syllable rime needs to be postulated for the presyllable at all, as the
appearance of a short vocalic transition from the presyllable to the main syllable can be described using insertion rules.
In such cases, the presyllable is reduced to a single segmental consonant phoneme and its accompanying sub-
phonemic, epenthetic vocoid. The following examples are taken from the Kuy language (< Katuic < Austroasiatic):’

/eneitt/  [cpet]  cold Ami:ty/  [Pmit]  turmeric
/kto:t?/  [kto:it]  wart /smo:ct/  [s°mo:c] ant

Compelling evidence for the MSEA syllable reduction process is found in the Chamic languages, a sub-group
of the Malayic languages of Island Southeast Asia. Disyllabic phonological words are typical of Malayic languages,
but the Chamic languages experienced a significant reduction in permissible phonological word shapes after arriving
on the shores of MSEA. This shift was so complete that modern Chamic languages have maximally sesquisyllabic or,
in some cases, even monosyllabic phonological word templates today (Thurgood 1999, Thurgood & Li 2007, Brunelle
2004).

Syllable reduction and the MSEA sesquisyllable are not core concerns of this thesis. However, for our purposes,
it is important to clarify that in languages that allow for sesquisyllabic word structure, the presyllable is rarely if ever
found to carry a phonological tone or register specification of its own, separate from that of the main syllable.? T know
of no examples of such a language. As a result, tone and register languages in this region, including those which are
not strictly monosyllabic, have in common a [:] ratio of phonological word to suprasegment. In other words,

% Pacoh lexical data from Watson et al. (2013)

7 Kuy lexical data from Srivises (1978)

8 Note, however, that in some cases, the surface realization of presyllable tone may be conditioned by main syllable tone. For
example, in certain dialects of the Khmu language (< Khmuic < Austroasiatic), there is a pitch dissimilation rule, whereby main
syllable /high tone/ conditions [low pitch] on presyllables in sesquisyllabic words and /low tone/ conditions presyllable [high pitch]
(Svantesson 1983).



underlying tone and register specifications are culminative (Hyman 2006) in both the MSEA monosyllable and in the
sesquisyllable; only one may occur per word.

2.3  Synchronic Tone & Register in MSEA

As has been established in the previous section, lexical contrast is upheld in the majority of MSEA languages
through a combination of segmental and suprasegmental contrasts. In such languages, phonological words are made
up of both consonant and vowel segments and contrastive suprasegmental units in the form of fones or registers. In
this section, a general overview of MSEA tones (Section 2.3.1) and registers (Section 2.3.2) in synchrony is presented,
followed by a comparison and disambiguation of the two (Section 2.3.3).

23.1 Tone

The human vocal apparatus is capable of manipulating the fundamental frequency (F0) of any voiced sound
that it produces, and listeners perceive differences in the FO of speech sounds as vocal pitch (Yip 2002). Distinctive
patterns of vocal pitch are universally employed in spoken human languages, but they are used to communicate
different kinds of information in different languages. In many languages, these differential pitch patterns apply only
at the post-lexical level, conveying information about speaker attitudes (intonation) or information structure, among
other possibilities. In other languages, differential pitch patterns may also be employed in the lexical phonology to
mark lexical and/or grammatical contrasts. This particular use of vocal pitch is what is meant by the term tone.

Hyman (2001, 2011) proposes the following well-reasoned definition of a tone language:

Tone Language: 4 language in which an indication of pitch enters into the lexical realization of at
least some morphemes

Hyman’s definition restricts tone languages to only those which include vocal pitch specifications at the
lexical level and, thereby, excludes intonation, focus and other post-lexical implementations of contrastive pitch as
qualificatory criteria for a tone language. In any tone language, tones must be tethered to certain segmental units which
are meaningful in the phonology of the language in question, so that the tone and the segmental unit may be temporally
aligned. This unit, the fone bearing unit (TBU) of a language, could be one of several possible structural units, such
as a segment, a syllable, a word, or a mora, according to the phonology of the tone language in question. Hyman’s
definition avoids referencing a specific TBU and simply posits that pitch specifications must be carried on morphemes.
In most cases, these morphemes will be comprised of one or more TBUs and one or more pitch specifications (i.e.
tones). In other cases, a pitch specification without any accompanying segmental information may itself constitute a
morpheme, as is the case in grammatically meaningful tone alternations. These tonal alternations or floating tones do
not come pre-anchored to any TBU; rather, they become attracted to TBUs on other morphemes. Hyman further
specifies that it is not required that all of a tone language’s lexical morphemes carry tonal specifications. Some
morphemes may be toneless, but as long as “an indication of pitch” is carried on a subset of a language’s morphemes,
that language is, by this definition, tonal.

The distribution and scope of tonal contrasts vary significantly from language to language. In some pre-tonal
or marginally tonal languages, pitch may be used as one cue in a bundle of phonetic cues associated with a segmental
contrast. For example, an exaggeration of the natural pitch-depressing effect associated with voiced stop onsets may
lead to a situation in which lower and higher pitch levels become reanalyzed as predictable, if not obligatory, cues
associated with voiced and voiceless stops, respectively, in the syllable onset position (Hombert et al. 1979). In other
languages, tone may not covary predictably with any segmental properties.

In the SPE tradition, tone was treated as a segmental property, namely, a laryngeal-node feature of vowel
nuclei (Chomsky & Halle 1968). This framework applied reasonably well for some tone languages but proved
inadequate for others. Analyzing tone as a property of segmental phonemes fails to account for tone’s propensity to
affect other tones at distance across syllable and even word boundaries in some tone languages, and for individual
tones’ capacity to move from one TBU to another in different morphosyntactic environments (Hyman 2011). The
need for a model which could describe such complex tonal interactions inspired the development of Autosegmental



Theory, which posits that tonal contrasts are operative on a separate level from segments in the underlying
representation: the suprasegmental tier (Goldsmith 1976, 1990). Tones then become attached to TBUs following
regular, language-specific rules, all of which can be captured by linguists to describe complex morphotonologies.
Intermediate between intrinsic pitch perturbations conditioned by segmental features and strongly
autosegmental tonal systems, we find the tonal pattern of MSEA languages. Here, tone is primarily a tool of lexical
differentiation; however, intonational (Brunelle & Kirby 2016, 199-200; Enfield 2019, 82-84) and grammatical
(Henderson 1965, 1967; Ratliff 1992, Chen 2000) applications of pitch do coexist alongside lexical tones.

2.3.1.1  Phonetics of Tone

Hyman’s definition of a tone language is predicated on the phonological implementation of pitch. Differences
of fundamental frequency do seem to be, impressionistically at least, the “primary” phonetic correlate of tonal
contrasts in MSEA and some of the best-known and most-studied languages of the region may rightly be described
this way (i.e. Mandarin Chinese and Standard/Central Thai). However, MSEA languages typically employ bundles of
cues to uphold tonal contrasts (Bradley 1982, Mazaudon & Michaud 2008, Brunelle & Kirby 2016, Ta 2021). Three
prime examples of this phenomenon, as highlighted by Brunelle & Kirby (2016) are Northern Vietnamese (Brunelle
2009b), Black Miao (Kuang 2013) and Burmese (Watkins 2001, Gruber 2011). Another good example is the White
Hmong language (< Hmongic < Hmong-Mien), the tonal inventory of which is presented in Table 4.

Table 4: White Hmong tone inventor)y®

toneme orthography phonetic
/high/ <pob> ball-like [po°*?]
/mid/ <po> spleen [po*?]
/low/ <pos> thorn [po*]
/high-falling/  <poj> female [po*?]
/mid-rising/  <pov> to throw [po*]
/low-falling/  <pom> fo see [pe*']
/mid-low/ <pog> grandmother [po*]

The phonetic transcriptions in Table 4 show a different characteristic pitch pattern for each tone, but note
that (1) some of these pitch patterns are very similar and (2) although each of the tones is named with reference to
pitch here, pitch is not the only phonetic property which plays a role in differentiating White Hmong tones. Esposito’s
(2012) study of this language found that differences of both duration and voice quality work together with differences
of pitch to uphold tonal contrast in White Hmong. The high tone and the low-falling tone are found to be much shorter
than the other five to a statistically significant degree. Furthermore, two of the tones, the low-falling tone and the mid-
low tone, are characterized by non-modal voice qualities: creaky voice and breathy voice, respectively. Esposito shows
how, for female speakers, the FO patterns of high-falling and low-falling tones are merging, leaving voice quality as
the primary cue upholding the contrast between the two. This illustrates clearly how voice quality, duration and pitch
can be amalgamated into the higher order phonological category of tone.

A relatively early publication which addresses this issue is a volume edited by Bradley (1982). Here, he
introduces the term tonation as a portmanteau of tone and phonation type to highlight the fact that tonal contrast in
MSEA typically involves phonetic cues beyond just pitch. The term tonation has not made its way into common usage,
but the perspective taken in the following quote from Bradley’s (1982, vi) introduction to the volume certainly has
become the consensus view:

° The White Hmong example presented here is based on the analyses of Smalley (1976) and Ratliff (1992) as reported in Esposito
(2012).



“The authors have not made the usual, incorrect assumption that 'tone’ systems in this area have
fundamental frequency, perceived as pitch and contour, as the only parameter in their realization.
Rather, they have also considered such other parameters as duration, intensity, vowel quality, and
voice quality. The 'tones' are regarded as a system, each member of which has a complex of
parameters involved in its production. While fundamental frequency is a very prominent
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characteristic, other characteristics may be just as much a part of the realization of the 'tone'.

2.3.1.2  Phonology of Tone

The widespread restriction of permissible word shape to mono- or sesquisyllables only among MSEA
languages (see Section 1.5) plays a significant role in influencing the typological profile of tone in region. It would
not be incorrect to posit that heavy syllables generally serve as TBUs here, but for languages in which the phonological
/ prosodic word may contain no more than one heavy syllable, the TBU may just as well be analyzed as the
phonological word itself.! Matisoff (2000), in typologizing different tone languages across the Tibeto-Burman family,
proposes the term omnisyllabic to describe tone languages such as these, which are typical of, for example, the Lolo-
Burmese branch of Tibeto-Burman. In an omnisyllabic language, there is no structural differentiation between the
TBU, the syllable and the phonological word.

In addition to the tonal patterns found in omnisyllabic languages, one encounters other tonal patterns among
the Tibeto-Burman languages as well; and some of these are quite different from the omnisyllabic type (cf. Evans’s
(2009) proposed Himalayan tone typology). These Tibeto-Burman languages exhibit differences in tonal behavior in
large part because they permit more expansive word shapes (greater than mono- / sesquisyllabic) and because their
morphology is more complex. As they lay outside of the MSEA contact area, these languages are not addressed in this
thesis.

Unlike in, for example, Otomanguean or Niger-Congo tone languages, we typically find little justification
for breaking down contour tones into sequences of discrete high, mid or low tone targets in MSEA. This is because
the underlying tones rarely dissociate from their underlying segmental TBUs to spread over other TBUs here.!! Even
when tones on adjacent TBUs do affect one another, the effects are typically paradigmatic, with one lexical tone being
substituted for another lexical tone. This demonstrates the general indivisibility of Sinospheric tones into two or more
pitch targets that can be shifted across TBU boundaries. A falling tone in a prototypical Sinospheric tone language is
simply that — in the absence of tone spreading or morphotonological processes, there is generally no motivation for
positing an underlying High Tone — Low Tone sequence.!?

We may draw examples of paradigmatic tonal interactions across syllable TBUs from the White Hmong
language, the tone inventory of which was already introduced above in Table 4. The examples in Table 5 are from
Ratliff (1992), who demonstrates that in certain collocations, a preceding high or high-falling tone triggers a change
in the tone of the following word. These collocations are frozen relics of a historically productive, syntactically
conditioned tone sandhi process; the altered tones are now lexicalized in these particular collocations, but the pattern
of tone interaction is clear with reference to the reconstructed tones of Proto-Hmongic (Ratliff 2010).

10 Note that lexical words may comprise more than one phonological word due to compounding. As such, lexical words may contain
more than one TBU and, therefore, more than one tone specification, but phonological words are restricted to just one.

' There are exceptions to this generalization, especially among the more complicated tone sandhi processes found in the Mandarin
and Min subgroups of Sinitic. The Southern Min dialect Xiamen is a particularly notable example (Chen 1987, 2000).

12 Note, however, that while this is true for omnisyllabic languages in MSEA, this generalization does not necessarily hold true for
languages in which the mora, not the syllable, may be analyzed to be the TBU (cf. Standard Thai (Morén & Zsiga 2006)).



Table 5: White Hmong paradigmatic tone interactions (historical tone sandhi)

Underlying Tone Sandhi Alteration Unaltered Word  Altered Word in Collocation
*Al <b > high no change - -

*B1 <v>mid-rising  *C1 <->mid <tschauv >ash  <cub tschau > fireplace

*C1 <->mid *D1 <s>Jow <pa > breath < caj pas > throat

*D1 <s>Jow no change - -

*A2 <j> high-falling *C2 < g > mid-low <ntsej > ear < kauj ntseg > earring

*B2 <s>low *C2 < g > mid-low < txias > cold < dej txiag > cold water

*C2 < g > mid-low no change -

*D2 <m > low-falling *C2 < g > mid-low <twm > buffalo  <kub twg > buffalo horn

Tone sandhi like that of White Hmong, in which a tone carried on one syllable/word interacts with a tone on
another adjacent syllable/word triggering alternations, is not uncommon among MSEA tone languages. In these
languages, a suprasegmental tier is helpful for modeling phonological effects at a distance, similar to, for example,
vowel harmony processes. However, in other MSEA tone languages that lack sandhi effects or morphotonological
variations, the utility of the suprasegmental tier is called into question. In languages such as these, there is no obvious
need for positing a suprasegmental tonal tier at all. Because each successive tone simply links to each successive
monosyllable (i.e. omnisyllabicity), an autosegmental approach proves to be rather unenlightening. The fact is that in
such languages, tones simply do not behave in a “semi-autonomous” manner in relation to TBUs. This is a particular
type of lexical tone contrast, and it is common among the tone languages of MSEA.

2.3.2  Register

The term register is used to describe various natural phenomena in linguistics, speech pathology and vocal
pedagogy. There is no established definition of the term and different researchers have used the term differently. For
some, phonological register may be used to refer to any suprasegmental contrast for which differential voice quality
is considered the primary phonetic cue. Others are less inclusive, constraining register to only those voice quality-
based contrasts which are cognate with the historical voicing of onset consonants. Some use the term register to refer
to any tonal system in which differences of pitch and of voice quality work in tandem to mark tonal contrasts (i.e. a
register-tone system). Still others use register to refer to a particular type of tone language, in which only non-contour
tones are analyzed underlyingly, and contour tones constitute a possible surface output. Among the MSEA tone
languages with large tone inventories, the term is sometimes used divide a language’s tone inventory into a higher
register and a lower register, where tones with similar contours are arranged in pairs: one relatively high-pitched and
one relatively low-pitched. We may take Cantonese as an example. Table 6 shows the reflexes of the four Middle
Chinese tone categories in modern Cantonese (Lee 1993, 18). The tones associated with historically voiceless onsets
are produced in a globally higher pitch register than the tones associated with historically voiced onsets.

Table 6: High and low pitch registers in Cantonese'

*A *B *C *D
ping shang qu ru
“even” “ascending” “departing”  “entering”
*voiceless onset
yin “upper” 53~55 35 33 55 33
*voiced onset
yang “lower” 21~22 24 22 22

This Cantonese-style pitch register among historically cognate tones does not represent what is meant by a
register contrast in this thesis. The term register here is not used to refer to a subset of tones within a larger tone
inventory, but, rather, to refer to a particular subcategory of suprasegmental contrast encountered in MSEA. Brunelle

13 There is a secondary split in the *D tone category conditioned by vowel length, which is not relevant to this discussion.
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& Kirby (2016) define register as, “the redundant use of pitch, voice quality, vowel quality, and durational differences
to distinguish (typically two) contrastive categories.”

Examples of this type of suprasegmental contrast are restricted to two of MSEA’s language families:
Austroasiatic and Austronesian. In the Austroasiatic family, register contrasts are encountered in all major branches
except for those which lay outside of the MSEA linguistic convergence area (i.e. Munda, Khasian and Nicobaric). We
will look at many instantiations of the register phenomenon from Austroasiatic languages throughout this thesis. The
Austronesian register languages are restricted to the Chamic languages (Friberg & Hor 1977; Lee 1977; Edmondson
& Gregerson 1993; Thurgood 1997, 1999, 2003; Brunelle 2005a, 2005b 2009a, 2012; Brunelle, Ta, Kirby & Dinh
2019, 2020), Javanese (Fagan 1988, Hayword et al. 1994, Thurgood 2004, Brunelle 2010, Perwitasari et al. 2017),
Sundanese (Kulikov 2010, Perwitasari et al. 2017) and Madurese (Misnadin 2016, Misnadin & Kirby 2020).'4

2.3.2.1 Phonetics of Register

The phonetic realization of register is not uniform; it may exhibit variability across time, between languages
or dialects, between speakers of the same language and even within the speech patterns of an individual speaker. While
differential laryngeal tension is typically considered the fundamental phonetic difference between the two registers,
more accurately, registers are two dichotomous bundles of naturally covarying laryngeal and oral articulations
(Henderson 1952, Matisoff 1973, Gregerson 1976, Bradley 1982, Brunelle & Kirby 2016). In registrogenesis,
etymologically voiceless onsets are associated with a high register, characterized by relative laryngeal tension while
voiced onsets are associated with a low register, marked by relative laryngeal laxness.!> The phonetic cues associated
with high and low register are summarized in Table 7. It is important to recognize that different register languages and
even different speakers of the same language may employ different subsets of these cues, and the relative prominence
of individual cues employed may differ as well.

Table 7: Phonetic correlates of high and low register
v} > fvd-} >
High Register =~ Low Register
Voice Quality:  Tense / Modal Lax / Breathy

Vocal Pitch: Higher Lower

Vowel Quality: More open Closer
Tongue Root Position: Retracted Advanced

Larynx Position Higher Lower

Onset Stop Phonation: Shorter VOT lag Longer VOT lag

As an example of register in context, see the examples in Table 8, which are based on Brunelle’s (2005b)
description of register in Eastern Cham (< Chamic < Austronesian). We see that the two registers are accompanied by
phonetic differences of pitch, voice quality, vowel quality and stop VOT in this language.

Table 8: Register in Eastern Cham'®

register phonemic phonetic
/high/ /pal/ to cross [pa:*4]
/low/ /pat/ to carry [p'3:22]
/high/ /pa?Y/ at [pa?+]
/low/ /pa?Y/ full [p'37%]
/high/ /pa?™/ four [pa?*]

/low/ /pa?Y to take a walk [p‘3?%?

14 Note that the situation in modern Madurese reflects a historical register contrast which has since been restructured (Misnadin
2016).

15 Labels other than (high - low) have also been used in the literature on register, including (tense - lax), (first - second), (head -
chest) and (retracted tongue root - advanced tongue root).

16 Note that high register and low register are transcribed with # and L superscripts here and throughout the thesis and [] indicates
light aspiration, a relatively short VOT lag.
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The phonetic correlate most commonly associated with phonological register is voice quality. Voice quality is
a complex articulatory phenomenon involving an array of chiefly laryngeal co-articulations which conspire to produce
a variety of acoustic cues. Historically, voice quality was conceptualized as a continuum of glottal tension ranging
from an open state that is characterized by fully separated, abducted glottal folds (i.e. voicelessness or whisper) to
lightly adducted state with regularly vibrating glottal folds (i.e. modal voicing) to a state with tightly adducted glottal
folds (i.e. glottal closure) with various other intermediary states between these stable points also being relevant in
some cases (Gordon & Ladefoged 2001). Subsequent work has made it clear that the glottal folds are only one of
several articulatory structures involved in the production of voice quality and that many more subtle distinctions are
relevant (Edmondson & Esling 2006).

The characterization of register laid out in Table 7 represents that of a prototypical register language. In these
languages, which will be referred to as lax-marked register languages here, the low register tends to be realized with
a marked, breathy voice quality, while the high register is realized with an unmarked, modal voice quality. However,
there are at least two other subcategories of register, as well, which implement voice quality differently. There are
also tense-marked register languages, in which it is the low register that is characterized by unmarked modal phonation
while the high register is accompanied by marked laryngealization or creak.!” There are also languages which exhibit
what we might call a complex register or double register, in which four registers are contrastive: two high registers
and two low registers. In the two high registers, we have a register marked for modal voice and a register marked for
creaky voice. In the two low registers we have a register marked for breathy voice and a register, in which a breathy
voiced early phase is followed by a laryngealized later phase.'® Tense-marked register and complex/double register
are discussed in detail in Section 4.10.

Pitch typically co-varies with register, but unlike in tonal contrasts, differences in pitch are not often the most
prominent cues to a register contrast. That being said, pitch-prominent register languages are encountered in MSEA,
especially among the geographically northern Austroasiatic register languages from the Palaungic and Khmuic
branches.!® The suprasegmental contrasts of these languages are difficult to classify as they blur the line between a
tone language and a register language, but they will be considered register languages here (see Section 4.3.3).

Low register is associated with historically voiced stop onsets (*da: > /ta:'/) and high register with historically
voiceless onsets (*ta: >/ta:"/). Consonant voicing requires the maintenance of constant vocal fold vibration throughout
the duration of a consonant’s articulation. This vocal fold vibration is achieved by passing an uninterrupted flow of
pulmonic air through the adducted vocal folds. For the pulmonic airflow to remain constant, a transglottal pressure
differential must be maintained; in other words, air pressure must rapidly build up behind the adducted vocal folds in
the subglottal cavity, while the air pressure above the vocal folds in the supraglottal cavity remains relatively low. As
a result of this air pressure differential, the pressurized air in the subglottal cavity pushes the vocal folds apart and
equilibrium is restored as the excess air escapes into the supraglottal cavity. As equilibrium is restored, the glottal
folds are able to adduct once more and the next cycle begins.

For most natural classes of consonants, maintenance of the transglottal pressure differential is unproblematic.
So long as a pathway remains by which air may escape the vocal tract through the oral cavity or the nasal cavity, air
pressure in the supraglottal cavity will remain relatively low. As a result, voicing for sonorant and fricative consonants
may be maintained without difficulty. However, vocal fold vibration becomes impossible to maintain when the oral
occlusion accompanying a non-nasal stop or affricate consonant obstructs the pulmonic airflow. When this happens,
air pressure in the supraglottal cavity increases rapidly, because the pulmonic air is trapped with nowhere to go. As a
result, supraglottal air pressure approaches equilibrium with subglottal air pressure and the transglottal pressure

17 e.g. Sedang (< Bahnaric < Austroasiatic) (Smith 1968, 1975; Smith & Sidwell 2015) and Ta’oiq (< Katuic < Austroasiatic)
(Ferlus 1974a; Diffloth 1989; Gehrmann 2015, 2019)

18 E.g. Chong (< Pearic < Austroasiatic) (Huffman 1985a; L-Thongkum 1991; Edmondson 1996; DiCanio 2009)

19 E.g. certain varieties of Khmu (< Khmuic < Austroasiatic) (Svantesson 1983; Premsrirat 1999, 2001, 2004; Svantesson & House
2006; Abramson et al. 2007; Kirby 2021), certain varieties of Mon (< Monic < Austroasiatic) (Abramson et al. 2015), Wa (<
Palaungic < Austroasiatic) (Diffloth 1980, Watkins 2002), and Lamet (< Palaungic < Austroasiatic) (Mitani 1965, Conver 1999)

12



differential is neutralized. In the absence of a pressure differential, airflow through the vocal folds slows rapidly and,
by mechanical necessity, halts completely, putting an end to stop voicing.

The difficulty of maintaining stop voicing, known as the aerodynamic voicing constraint (Ohala 1983, 2011),
poses a challenge for the phonological implementation of voicing on stop consonants. In order to enhance the
perceptibility of underlyingly voiced stops with respect to their voiceless counterparts, voiced stops are typically
accompanied by additional articulatory gestures which may generate additional auditory cues (Keyser & Stevens
2006). Larynx lowering is one such coarticulatory gesture which often accompanies voiced stops. A lowered larynx
induces the slackening of both the vocal folds and the vocal tract walls and increases the volume of the pharyngeal
cavity, a sub-structure of the supraglottal cavity. A larger pharyngeal cavity volume facilitates the maintenance of
vocal fold vibration by increasing the amount of time it takes for air pressure in the supraglottal cavity to increase to
the point that voicing must cease. Tongue root advancement is another such gesture, which, like larynx lowering,
serves to increase the volume of the pharyngeal cavity. In addition, opening the velopharyngeal port to release
supraglottal air pressure is another strategy to enhance stop voicing perceptibility, as nasal voicing is uninhibited (cf.
discussion in Keyser & Stevens 2006, p. 40-41).

Some MSEA languages have adopted the nasalization strategy with the result that /voiced/ stops are
consistently [prenaslized]. More often, however, larynx lowering and/or tongue root advancement has been the
preferred strategy. We may infer this because the very co-articulations which we would expect from larynx lowering
and tongue root advancement, including lower pitch, breathier voice quality and closer vowel quality, are all associated
with low register and low register is associated with historically voiced stop onsets. The picture that emerges is that a
language may exaggerate one or more of these co-articulations associated with onset voicing, larynx lowering and
tongue root advancement to the point that the co-articulations themselves may supplant onset voicing as the primary
cues to the historical onset voicing contrast.?’ The result is the devoicing of the *voiced stops with no loss of contrast.
In the wake of this devoicing, such a language is left with phonologized register contrast.

However, devoicing of stop onsets does not necessarily lead to the full, phonetic merger of the newly
devoiced stops with the historically voiceless stops. In fact, devoiced stops very frequently have longer VOT than
reflexes of *voiceless stops in a register context, and this state of affairs may persist. Eventually, this VOT differential
disappears as the register contrast matures and changes into new contrasts of tone or vowel quality. As Huffman (1976)
puts it, these languages have “undergone complete merger, both structural and phonetic, of the original voiceless and
voiced stops.” Less commonly, the VOT differential becomes more pronounced over time, to the point that the
devoiced stops merge not with reflexes of the *voiceless series, but with reflexes of a *voiceless aspirated series, in
cases where such a series was already present. Notable examples of this include various Tai languages, including
Siamese, Southern Thai, Lao, Phuan, Nyo, Phu Thai (< Southwestern Tai), Leiping (< Central Tai) and Saek (<
Northern Tai) (Pittayaporn 2009).2! This aspiration of devoiced stops in the low register is not unique to Tai. Similar
cases are documented in Austroasiatic languages including Kuay (< Katuic), Nya Kur (< Monic), certain Waic
languages (< Palaungic), certain Lamet dialects (< Palaungic) and certain Khmu dialects (< Khmuic) (Haudricourt
1965; Diffloth 1980, 1982b, 1984; Ferlus 1979; Gehrmann 2016; Sun 2018). Even Mandarin Chinese shows an
unusual split in the reflexes of the Middle Chinese *voiced stops, whereby they merged with *aspirated stops in words
with the historical A tone but merged with *voiceless stops elsewhere (Pulleyblank 1978).

The fact that devoiced stops tend to “leap-frog” over etymologically voiceless stops in terms of VOT lag is,
of course, unexpected and demands an explanation. This phenomenon has yet to be systematically investigated, but
the following three hypotheses bear mentioning:??

20 Because these co-articulations are, in a sense, “easier” to articulate than the voiced obstruents with which they are associated,
they offer a way of circumventing the aecrodynamic voicing constraint. The obstruent voicing is, of course, under no obligation to
disappear and we have contemporary examples of low register features co-existing alongside obstruent pre-voicing (cf. Chru
(Brunelle, Ta, Kirby & Pinh 2020) and Chrau (Ta et al. 2019)), but crosslinguistically, register cues have more often won out and
supplanted the onset voicing cues over time in the languages of MSEA.

21 Note that all of these languages, with the exception of Leiping, are more or less geographically contiguous on the south end of
the Tai geographic range. The aspiration of devoiced stops can be seen as an areal phenomenon in the south but the Leiping
development is a separate, parallel innovation. (Leiping is spoken in southern China)

22 Note that these three hypotheses are not necessarily mutually exclusive.
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(1) Breathiness > VOT Lag: Breathy vowels are associated with a VOT lag and so, in cases where
registrogenesis results in extrinsic differences of voice quality (as is prototypically the case), the devoiced
stops would develop longer VOT in their phonetic environment preceding breathy vowels. There are
counterexamples such as Chru (< Chamic < Austronesian), however, where breathy voice quality is not a
reliable correlate of low register and yet a small but measureable VOT lag is nevertheless detectable for
devoiced stops (Brunelle, Ta, Kirby & Pinh 2020).

(2) ATR>VOT Lag: Pharyngeal expansion by tongue root advancement (associated with stop prevoicing) pulls
on the arytenoid cartilage, pulling the vocal folds apart slightly (Kingston et al. 1997).

(3) Subglottal Air Pressure Buildup > VOT Lag: Pharyngeal expansion by larynx lowering (associated with
stop prevoicing) increases subglottal air pressure, which is released in a short burst at stop release (Ferlus
1979; Thurgood 2002, 2007).

2.3.2.2  Phonology of Register

In many cases, determining whether register is a segmental or a suprasegmental contrast is not a
straightforward issue. The prototypical point of origin for a register contrast is a historical onset voicing contrast, but
it is not clear what criteria might be used to determine when an onset voicing contrast has completed a transition from
a segmental contrast associated with onset consonants to a suprasegmental contrast.”’ There is clearly an intermediate
period when onset voicing differences and differences in register features both occur in the same language or in the
same speaker (cf. recent work on Chru (< Chamic < Austronesian) (Brunelle, Ta, Kirby & Dinh 2020) and Chrau (<
Bahnaric < Austroasiatic) (Ta et al. 2019)). Such a language “straddles the line” between segmental onset voicing
contrast and suprasegmental register contrast.

In addition to overlapping with onset voicing contrast, register may also overlap with vowel quality contrasts.
The differences in vowel height which often accompany a register contrast may become exaggerated and trigger vowel
splits in a language (see Sections 2.4.2 and 3.2.1). Conversely, historical vowel quality contrasts can become
reanalyzed as register contrasts (see Sections 2.5.2 and 4.4). As a result, register and vowel quality contrast may
overlap at either the inception of a new register contrast or at the point where the register contrast breaks down and
restructures into vowel quality contrasts. At either point, it becomes difficult to definitively draw a line between
segmental vowel quality contrasts and suprasegmental register contrasts.

While it is not always possible to determine what register is in the synchronic phonology of a language, the
role that register is playing diachronically in these situations is easily recognizable. Furthermore, this issue is not
unique to register. Tones also have their origins in historically segmental contrasts in MSEA and, therefore, similar
periods of overlap between segmental and suprasegmental contrasts are found among MSEA tone languages as well.

2.3.2.3  Parallels to Register Outside of the Sinosphere

While the register phenomenon in particular is unique to MSEA and a few Austronesian languages in Insular
SEA, the interactions between naturally co-varying phonetic cues which underlie register are not. The concept of
voiced depressor consonants is fundamental to our understanding the synchrony and diachrony of many African tone
systems (cf. Michaud & Sands’s (2020, 10-15) recent overview of this topic). Elsewhere in the world, non-tonal
languages have also been shown to shift from an onset voicing contrast to a pitch-primary realization of that contrast.
Two recent, real-time descriptions of this shift in process include Afrikaans (Coetzee et al. 2018) and Central Malagasy
(Howe 2017).

There are also languages outside of MSEA, which exhibit a familiar-looking, binary phonological opposition
involving characteristic differences of vowel height and laryngeal tension. In these languages, pairs of vowels of
similar vowel quality are phonologically specified not for low or high register, but for advanced tongue root (+ATR)
or retracted tongue root (-ATR). This phenomenon, ATR harmony, requires that all surface vowels in a single
morphological word must share the same ATR specification. If and when two morphemes of differing ATR

23 The behavior of register features in word games have been proposed as one promising piece of evidence (Svantesson 1983,
Brunelle 2005a)
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specifications are concatenated, a language-specific phonological process obtains which results in vowel mutations
that bring all of the vowels in the morphological word under a uniform ATR specification in the surface realization.

In the examples from the Niger-Congo language Igbo presented in Table 9 (Archangeli & Pulleyblank 1994),
observe that the mid back vowel prefix appears as the +ATR vowel [6] when appended to a +ATR verb root but as
the —~ATR vowel [3] when attached to a —ATR verb root. Furthermore, the rhotic onset suffix carries a simple copy of
the root vowel, which is allophonically conditioned to carry the same ATR setting as the verb root.

Table 9: ATR harmony in Igbo (examples)

Verb Root +ATR Affixes +ATR Verb Root -ATR Affixes -ATR
/ri/ to eat [6-ri-ri]  he ate /pé/  to carve [3-pe-ré]  he carved
/me/  todo [6-me-re]  he did /sa/  to wash [3-sa-ra]  he washed
120/ to do [0-z0-10]  he did /dd/  to pull [0-dd-r3]  he pulled

/gbt/  tokill  [6-gburi] hekilled — Ipod/  to buy [5-por-td]  he bought

Vowel pairs which differ in their ATR harmony specification are characterized by paradigmatic differences
of vowel height. +ATR vowels are generally articulated with a somewhat closer vowel quality relative to their
—ATR counterparts. The Shilluk (< Western Nilotic) vowel inventory in Table 10 exemplifies the vocalism of a
prototypical, symmetrical, 10-vowel ATR harmony language of the Nilotic branch (Remijsen et al. 2011). The ten
vowels are arranged in five pairs with the ~ATR vowels to the left and the +ATR vowels to the right. This phonemic
transcription system uses differences of vowel quality to differentiate the ATR vowel pairs rather than the ATR
subscript diacritic of the IPA, as is common.?*

Table 10: Shilluk vowel inventory
/o1 i U ou
e e 2 o0
a A /

Parallels to register continue with another commonly co-varying cue of ATR harmony contrasts: voice
quality. Differential voice quality may be utilized as a reinforcing auditory cue to the ATR harmony contrast, with the
+ATR vowels being marked for breathiness or laxer-than-modal phonation and —ATR vowels being marked for
laryngealization or tenser-than-modal phonation. There has been experimental confirmation of this phenomenon in
some languages, such as Maa (Guion et al. 2004), but phonetic studies of other languages have not been able to
demonstrate a reliably co-varying relationship between voice quality and ATR harmony (cf. discussion in Casali
(2011, 510-511)).

Differential tongue root position is generally accepted as the articulatory explanation for the co-articulation
of vowel height and voice quality differences in ATR harmony languages (Pike 1967, Ladefoged 1964). As the binary
phonological contrast in ATR harmony languages resembles a binary register contrast in many respects, this estalishes
a precedent for and lends credence to the position presented in the previous section that the articulatory gestures
underlying MSEA register are likewise differences in tongue root position with likely reinforcement from differential
larynx height positions. While ATR harmony and register are also different in certain ways,? we may well hypothesize
that ATR harmony languages and register languages are both drawing on the same suite of naturally co-varying
phonetic cues associated with the expansion or reduction of supraglottal cavity volume, as Gregerson (1976, 1984)
has argued. The striking parallelism between the ATR pairs of Shilluk and the register pairs of Rengao (< Bahnaric <
Austroasiatic) in Table 11 serve to illustrate just how similar an effect ATR harmony and register can have on the
vowel inventory of a language.

24 Shilluk also contrasts three vowel duration categories which are not represented here.

25 Allomorphic variation based on vowel harmony, for example, is irrelevant in MSEA for reasons of grammatical and word shape
typology. Furthermore, pitch tends to operate independent of ATR harmony at the phonological level in tonal ATR harmony
languages of Africa, while pitch is prototypically a co-varying property of register in MSEA.
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Table 11: Comparison of Rengao (register) and Shilluk (ATR harmony) vowel realizations
Vowel Rengao  Shilluk Rengao  Shilluk
Phoneme High Reg. -ATR Low Reg. +ATR

h/ [ei] (1] [i] [i]

/el €] €] [e] [e]
/a/ [a] [a] (2] (A]
/ [ou] [v] [u] [u]
Jo/ [5] [5] [0] [o]

2.3.3  Similarities and Differences between Tone & Register

We may summarize and conclude this brief introduction to tone and register in MSEA by comparing and
contrasting the two. It should be clear, having read the above, that there is significant overlap between tone and register
in both phonetic and phonological perspective. On that point, the following quote from Brunelle & Kirby (2016, 192)
is worth reproducing here in full:

“...although much literature, including the present work, makes extensive use of descriptive
shortcuts such as tone and register, it must be emphasized that these are labels of convenience, and
do not correspond to meaningful discrete categories. Rather than trying to group languages based
on arbitrary assessments of the importance of individual phonetic properties, we would like to
suggest that a more fruitful avenue of research is to see different systems as the outcome of multiple,
overlapping articulatory settings, the acoustic consequences of which are perceived in a
multidimensional phonetic space.”

In synchronic phonological / distributional terms, there is no obvious difference between tone and register.
They are the same thing: lexically contrastive, suprasegmental phonemes. In terms of phonetics, tone and register
contrasts are upheld via a largely overlapping suite of phonetic cues. While there is a general sense that pitch is
somehow “primary” among the cues related to a tone contrast and that voice quality somehow plays the most important
role in distinguishing register contrasts, this proves to be a difficult rubric for disambiguating tonal languages from a
registral ones (Mazaudon & Michaud 2008, Ta 2021). As Brunelle & Kirby say, such criteria can only introduce an
arbitrary distinction. Moreover, such a distinction is entirely unhelpful when trying to classify pitch-prominent
“register” languages (e.g. Northern/Western Khmu (Svantesson & House 2006; Abramson et al. 2007)) or voice
quality-prominent “tone” languages (e.g. Burmese (Gruber 2011)).

While there may be no clear line of demarcation between tone and register and while it seems to be the case
that a continuum exists between the two, there are, nevertheless, notable differences between what we might call
prototypical tone and prototypical register in MSEA. These are summarized in Table 12.

Table 12: Prototypical properties of tone and register in MSEA

Tone Register
Pitch Cues: typically often
Voice Quality Cues: often typically
Vowel Quality Cues: almost never* often
Phoneme Inventory: typically more than two typically two
Grammatical: occasionally unattested
Sandhi /Autosegmentality: occasionally unattested

This section has provided an introduction to tone and register in synchrony. We have seen that they have a
great deal in common in terms of phonetics and phonology and that, while they can be sub-categorized under the

26 Note, however, the exceedingly rare example of vowel quality ramifications of onset stop devoicing in a tonal language described

for the Hmongic language Zongdi (Wang 1994, Wang & Mao 1995, Ratliff 2010) (see Section 3.3.1). In this language, vowels in
words of tone categories B2 and C2 have undergone vowel raising, while vowels in words from the A2 and D2 categories are
unchanged. This indicates that a low register vowel raising effect was operative at some point in the past.
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larger heading of suprasegmental contrast based on properties that tend to differentiate them, it is difficult to draw a
clear line between them. In the next section, we shift our attention to the historical phonological processes which
produce tone and register contrast in MSEA languages. It will be shown that, similar as they are in synchrony, the
similarity between tone and register in diachrony is even greater.

2.4  Tone & Register Origins in MSEA
2.4.1  Tonogenesis

2.4.1.1 Haudricourt’s Model

Credit for the development of the traditional model for tonogenesis in Southeast Asia goes to Haudricourt
(1954, 1961, 1965), who built on the work of Maspero (1911, 1912). By about a century ago, it was well established
that tonality was the norm in MSEA and that three of the major tone languages of the region, Chinese, Thai and
Vietnamese, shared a striking parallelism in the historical development of their tone inventories. Hmong-Mien
languages were later found to share in this parallelism as well. In all of these cases, it was proposed that an original,
three-way tone contrast in sonorant-final syllables (i.e. syllables ending in a vowel or sonorant coda consonant) had
been split into a six-way tone contrast by the transphonologization of historical onset voicing contrasts. Voiced stops
devoiced and merged with originally voiceless stops and voiceless sonorants became voiced, merging with originally
voiced sonorants, but the historical onset voicing contrast was preserved in the form of a tone split. The tone split
caused a doubling of the tone inventory into a high series associated with the historically voiceless onsets and a low
series associated with the historically voiced onsets. The high and low series are so named because of their effect on
the original tone inventory, resulting in relatively higher-pitched reflexes of the original tones in the high register and
relatively lower-pitched reflexes in the low register. This effect can be observed directly in various modern languages
(cf. Cantonese in Table 6 above and many other illustrative examples in Haudricourt (1961)).

The resulting tone inventory is typically schematized as a fone box (see Table 13), with the three proposed
“original” tones in sonorant-final syllables, named A, B and C, and a fourth, non-contrastive tone in syllables closed
by an oral stop, named D. The tone split is reflected in the numbers 1 (historically voiceless onset) and 2 (historically
voiced onset).

Table 13: Conventional tone box for Haudricourtian tonogenesis
A B C D

1| Al | Bl |Cl|DI

2|A2 | B2 |C2|D2

In addition to this developmental parallelism, it was discovered that there are quite regular correspondences
of tonal category in cognate etyma across the major language families (see Table 14) (Haudricourt 1954). Matisoff
(2001) later coined the term Sinospheric Tonbund to refer to this tone category correspondence across many languages
of Sinospheric MSEA. Because the regular correspondence of phonemes in cognate etyma across languages typically
evinces genetic relatedness, the obvious question was raised: did all of the Southeast Asian language families inherit
their tones from a common ancestor (cf. Maspero 1912)? The answer to this question has been clearly demonstrated
to be “no”, because, aside from these tonal correspondences, there is no basis for claiming the relatedness or
unrelatedness of any of the major language families of MSEA, with the exception of Austronesian and Tai (Benedict
1942, 1990b; Ostapirat 2005). The comparative method is simply unable to provide insights beyond a certain time-
depth, and, so, if any of the other major language families of MSEA are ultimately of the same genetic stock, the
evidence needed to demonstrate that fact is unrecoverable by contemporary investigative methods.
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Table 14: Tone category correspondences across the Sinospheric Tonbund

Vietnamese Sinitic Hmong-Mien Tai
A A A A
(ngang-huyén) (*F ping level) (unmarked)
B B B C
(sdc-ning) (L shing rising) (mai tho)
C C C B
(hoi-ngd) (& qu departing) (mai ek)
D D D D
(sdc-nang) (A ru entering) (unmarked)

Since the explanation for the regularity of tonal correspondences could not be established as being the result
of mutual genetic inheritance, another hypothesis, one which could be tested empirically, was that these
correspondences were the result of lexical borrowing. This raised new issues. Assuming that all of the languages in
question were tonal at the time of borrowing and given that much of this cognate vocabulary was borrowed from
Sinitic into the other families over long periods of contact, during which time the phonetic realizations of the individual
tones of all languages involved would have been constantly evolving, how did the correspondences remain so regular?
In addition, dissimilar patterns of tone splits and mergers would have been happening inside each language, further
obscuring the connections between the tone categories across the languages.

As Ratliff (2010, 185-192) discusses, when a tonal language borrows a word from another tonal language,
the tone that is assigned to the borrowed word in the target language will either be assigned on the basis of its phonetic
similarity to the word’s tone in the source language (Chamberlain 1972, Ying 1972, L-Thongkum 1997) or it will be
assigned to a predetermined loan tone category, to which all or most loan words in the language are assigned (Matisoff
2001). What the borrowing tone language will not do is borrow the entire historical tonology of the source tone
language and situate the borrowed word in the appropriate historical tone category which is equivalent to the historical
tone category in the source language. This is obviously impossible, as the information required to do this would not
be available to speakers of the target language. If we apply this same principle then to the Sinospheric Tonbund, we
can only conclude that the languages in question did not actually borrow tone categories directly from one another.

Haudricourt’s insight was that these correspondences between historical tone categories do not reflect the
borrowing of tones at all, but rather the borrowing of words with analogous phonetic conditioning environments of
tonogenetic potential at a stage predating tonogenesis. Haudricourt proposed that all six of the basic tone categories
in Sinospheric Tonbund languages developed out of originally segmental contrasts. It was already established in
Haudricourt’s time that segmental onset voicing contrasts gave rise to suprasegmental tone contrasts via tone splits,
but the origins of the A, B and C tone categories were not yet known. Haudricourt produced evidence that these three
categories were also of historically segmental origin, being associated with differential laryngeal settings of codas.
Although this laryngeal complexity is absent today from codas in languages of the Sinospheric Tonbund, they must
still have been present during the period when many of the more ancient lexical borrowings between Sinospheric
Tonbund languages were taking place. Analogous patterns of tonogenesis then applied separately and at different
times in different languages of the Tonbund with the result that the historically cognate conditioning environments
developed into historically cognate tone categories.

Evidence supporting Haudricourt’s model came from various sources. The key to unlocking the segmental
origins of the A, B and C tones was to compare tonally innovative Vietnamese with its more conservative cousin
languages from the Austroasiatic family.?® Haudricourt hypothesized that Vietnamese tones A, B and C correspond to
words with differing patterns of coda phonation elsewhere in Austroasiatic and subsequent work on Vietnamese’s

27 Note that, in a historiographic quirk, the designation of tone categories B and C in the literature on Tai languages correspond to
tone C and B, respectively, in other language families. Also, unmarked, mai ek and mai tho refer to the graphemic indications of
tone found in Tai orthographies, such as the national orthographies of Thailand and Laos.

28 Note that Maspero deserves more credit than he usual gets for this discovery. As Haudricourt (1954) states, Maspero (1912, 102)
had already pointed to a possible correspondence between Vietnamese tone C and coda fricatives in wider Austroastiatic.
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lesser-known sibling languages in the Vietic branch of Austroasiatic has further validated this hypothesis (see Section
2.4.1.2). The simplification of laryngeal complexity on segmental codas coincided with the development of the A, B
and C tones in Vietnamese. Words with voiced sonorant codas developed tone A, while glottalized rimes (i.e. those
ending in a glottal stop *? or a glottalized sonorant coda such as *m?’ or *I?) developed tone B and words with voiceless
fricative codas (i.e. those ending in *s, *h or a voiceless sonorant coda such as *m" or *I") developed tone C. As for
tone D, Vietnamese still retains final oral stops inherited from Proto-Austroasiatic, making the origin of the D tone
abundantly clear.

Table 15 summarizes Haudricourt’s conception of Vietnamese tonogenesis. There are additional issues which
Haudricourt was not aware of at the time (cf. Cage 1985; Thurgood 2002, 2007), but the fundamental principles
expressed in Table 15 apply not just for Vietnamese, but for the entire Sinospheric Tonbund (Matisoff 1973).

Table 15: The segmental origins of tones in the Sinospheric Tonbund

A B C D
sonorant  glottalized  fricative oral stop
coda coda coda coda
1 *vlonset Al Bl Cl Dl
2 *vd onset A2 B2 C2 D2

It is now widely accepted that the tonogenetic pattern evident in Vietnamese was shared with languages in
the Sinitic, Tai and Hmong-Mien families. Old Chinese, for example, is reconstructed as a pre-tonal language with
additional coda complexity based in large part on the evidence from Vietnamese and other Austroasiatic languages
(Pulleyblank 1962, 1972-73; Baxter 1992, Baxter & Sagart 2014). Furthermore, the ABCD tone categories are
universally split by onset voicing contrasts in Sinospheric Tonbund languages.? Once again, Austroasiatic provides
good contemporary evidence that historical voicing differences are the source for these splits, since the words with
voiceless stop onsets and tones from the low series in Vietnamese correspond to words with voiced stop onsets in
other Austroasiatic languages. Further confirmation for the hypothesis that voiced stops conditioned the emergence
of the low tone series comes from Min Chinese dialects. In Min, a phonation difference between historically voiced
and voiceless stops is retained, as they have become breathy voiced and voiceless stops, respectively. Another telling
piece of evidence comes from the Indic-based Siamese orthography that was developed in the 12% century C.E. In this
iteration on the script, glyphs which are associated with voiced stop phonemes in Indic scripts are used to represent
the now-voiceless stops in the onsets of Siamese words with low series tones.

The voicing of other natural classes of onsets had similar ramifications for tone inventory splits. A contrast
existed between voiced and voiceless sonorant onsets in Old Chinese (Baxter & Sagart 2014), Proto-Tai (Pittayaporn
2009), Proto-Hmong-Mien (Ratliff2010) and pre-Vietnamese (Haudricourt 1954). The voiced and voiceless sonorants
conditioned the same tone split as the voiced and voiceless stops, and the voiceless sonorants subsequently merged
into the voiced sonorants. There is suggestive evidence that, in languages with laryngeal contrasts on sonorant onsets,
tone tends to become phonemicized in words with sonorant onsets first, before tone emerges in words with stop onsets.
Evidence in support of this hypothesis comes from two Tai languages, Dai Tho (L-Thongkum 1997) and Cao Béng
Tai (Haudricourt 1961, Pittayaporn & Kirby 2017), from two Tibeto-Burman languages, Tibetan (Mazaudon 1977)
and Kurtdp (Hyslop 2009) and from one Austroasiatic language, Khmu (Kirby 2021). Haudricourt (1961) lists a
counterexample from the Kam-Sui languages, in which sonorant onset voicing is retained even as voiced stops have
devoiced, splitting the language’s A, B and C tones, but, by and large, the pattern holds.

In summary, the explanation for the cross-phylum tonal correspondences in the Sinospheric Tonbund is not
found in the borrowing of tones, but rather in the borrowing of words at a time before tonogenesis had even begun.
Parallel tonogenetic processes subsequently obtained across genetically unrelated MSEA languages, carrying over the
older segmental contrasts into suprasegmental contrasts. The resulting suprasegmental contrasts, having been
conditioned by historically cognate segmental contrasts, retained their cognacy and their regular correspondence

2% One possible exception to this is the Fuyuan variety of West Hmongic, which preserves no tonal reflexes of onset phonation
(Wang 1994, Wang & Mao 1995, Ratliff 2010). See discussion in Section 5.2.3.
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across the Tonbund. To take a concrete example, the Old Chinese word for basin, which is reconstructed by Baxter &
Sagart (2014) *?‘an-s would have been borrowed with either its OC-reconstructed complex coda *ps intact or, more
likely, with the two segments fused into a voiceless or post-aspirated nasal coda *p" in pre-Proto-Tai and pre-
Vietnamese. The coda voicelessness would then have been transphonologized into what became the Proto-Tai B tone
(*?a:n®) and the Vietnamese C tone (<ang> /?a:n°'/), as both of those languages experienced parallel but separate
tonogenetic events.

2.4.1.2 Tonogenesis in Vietic

To illustrate Haudricourt’s tonogenetic model, we can do no better than to review Vietnamese tonogenesis
in closer detail. Haudricourt (1954) developed his model based on Vietnamese evidence, but he did so without
reference to the other languages of the Vietic branch, as they were not yet sufficiently documented in his time.
Subsequent work on historical Vietic phonology, primarily that of Ferlus (1975, 1982, 1991, 1992b, 1992c, 1996,
1997, 1998b, 2004, 2005, 2007), has only served to confirm Haudricourt’s hypothesis. Here we will briefly review
Vietnamese and two other Vietic languages, Kri and Ruc, to provide a concrete example of classical, Haudricourtian
tonogenesis.

The Kri language of Laos is not a tone language; it is a register language (Enfield & Diffloth 2009). Kri’s
conservatism offers us a glimpse at what pre-tonal Vietnamese would have looked like. Vietnamese’s A, B and C
tones originated as different Pre-Vietnamese coda phonation types, as described above, and these three coda phonation
types remain contrastive in modern Kri. The contrast is reduced to a two-way contrast among Kri nasal codas, which
never occur voiceless / post-aspirated, but for open syllables, semivowel glide codas and liquid codas, there is a three-
way contrast of coda phonation. Examples provided by Enfield & Diffloth (2009) are presented in Table 16.

Table 16: Examples of laryngeal contrast on Kri codas

Plain Voiced (=A) Glottalized (=B) Voiceless (=C)

/za:M/ “turtle’ /7™M “pig basket’ /za:"/ “dry’

/cama:lV/ ‘shiny’ /uma:l’'/ ‘to hunt’ /dal™/ ‘to bounce’
/kavorV/ ‘stir’ /kavar®/ ‘embrace’ /tar™/ “to run out of space’
Ity “tail’ o™ “bowl’ It/ “follow’

/care:wh/ ‘green’ /sare:w™M/ ‘to raise/feed’ /Ble:whH/ four-eyed turtle’
/jamY ‘sugar cane’ fjam™/ ‘to cry’ -

/ka:n%/ ‘oversize’ /kamn™/ ‘to hunt by night’ -

/bunt/ ‘dust’ /pun™/ ‘tree sp.’ -

/cant/ ‘tree sp.’ lecan™/ ‘salty’ -

It should be noted that, while Kri has not undergone Vietnamese-style tonogenesis, Kri and Vietnamese do
have in common the reanalysis of onset voicing contrast as a suprasegmental contrast. In Vietnamese, this resulted in
the tone split, but, in Kri, it resulted in a register contrast. Enfield & Diffloth (2009) report that Kri register is cued by
differences of voice quality and vowel height, as summarized in Table 17, where high register allophones are colored
red and low register allophones are blue.

30 Proto-Tai reconstruction from Pittayaporn (2009)
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Table 17: Register-conditioned allophones of Kri vowel phonemes®!

/ia/ /ia/ /ua/
- [la] | - [l | - [ua]

i/ /i:/ /u:/ /il /il /
o] (k] | Pe]l [ | [o]  [w] [0 [ [ [e] [ | [o] [u]
e/ /a:/ /o:/ - - -

[e:] [m] | [e:] [&] | [ [w] R B B
/e:/ /a:/ o1/ /e/ /a/ /o/
[e] [ [ [a] [ar] | [a]  [°91] [e] [g] | [a] [a] | [a] [°%]

The Ruc language of Vietnam represents a stage in the tonogenetic process intermediate between
conservative Kri and innovative Vietnamese. Ruc’s tone inventory was first described impressionistically by Nguyén
Van Loi (1993), and a follow-up acoustic phonetic study by Ta (2020, 2021) has filled in many details. Ruc has four
phonemic tones, as presented in Table 18, which correspond to the expected historical conditioning categories.
Breathiness and closer vowel quality are both associated with the low series tones. This is especially noticeable for
/a:/ vowels in the low series tones, which are diphthongized to [°a:]. The B tones retain glottalization at syllable offset
as one of their phonetic cues, as modern Vietnamese B tones sic and ning often do (depending on the dialect). The
low register tones also condition a slightly longer voicing lag for voiceless stop onsets.

Table 18: The four-tone inventory of Ruc®

A B
sonorant glottalized
coda coda

*vl onsets | /tat!/  [tar*] | /taPl/  [ta®!]
*vd onset | /ta®?/ [t®a:3?] | /taB¥  [t"°a®!]

Missing from Table 18 is the expected tone C. Voiceless sonorant codas are still retained in contemporary
Ruc, and Ta analyzes tones [C1] and [C2] as allotones of tones /A1/ and /A2/, conditioned by the presence of such
codas. The C tones are both realized with a mid-level [44] pitch.

Table 19 summarizes the progression of tonogenesis across Vietic using Kri, Ruc and Vietnamese as
examples. We see that Kri retains fricative and glottal stop codas, Ruc retains fricative codas but has restructured the
*? coda into a tone which is contrastive with open syllables, and Vietnamese has restructured both *? and *H codas
into tones.

Table 19: Emergent tonality across the Vietic languages

A B C
sonorant glottalized fricative
coda coda coda
V(N)H Vi VHH Kri M/

1 *vlonset | V(N)A! VB! VHALCT | Rye /AL, /Bl
V(N)A! V28! VH®' | Vietnamese /A, /B!/, /€/
V(N)E Vit VHt Kri /M

2 *vdonset | V(N)*? VB2 VHA2[C2 | Rue /A2, B2
V(N)*? VB2 VH®? | Vietnamese /2%, /%%/, /%%

31 Register contrast is neutralized among the diphthongs, where only low register occurs.
32 Note that hypothetical /ta/ words are used here to illustrate the phonetic realization of Ruc tones. The phonetic realizations are
based on Ta’s description of the effects of register.
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2.4.2  Registrogenesis

2.4.2.1 Huffman’s Model

The register phenomenon was first introduced by Henderson (1952) in her work on Khmer phonology and
the concept was also applied to the Mon language early on (Shorto 1962). In the 1970’s, linguist Franklin Huffman
documented many Austroasiatic languages of Thailand and its neighboring countries, many of which happened to be
register languages.* Huffman combined the insights that he gained from his work on register in these lesser-known
or previously undocumented Austroasiatic languages with his expert knowledge of Khmer phonology and orthography
to develop a general model of register formation and evolution. Although modern Khmer is a post-registral language,
this model is often referred to as the Khmer Model of registrogenesis, because it lays out a pathway by which a
conservative language without register may become registral and subsequently lose register after it conditions
innovative vowel splits, as has happened in Khmer. Huffman’s (1976, 1985b) contributions, alongside those of Ferlus
(1979), constituted a significant step forward in modeling suprasegmental sound change in MSEA.

Huffman’s model of registrogenesis is broken down into four stages, as summarized in Table 20 below.
Languages at the first stage are not registral at all, as onset voicing contrasts are retained. Languages at stage two are
in a transitional period, as they begin to employ additional cues from the register bundle extrinsically, either in addition
to or in place of onset voicing cues (cf. discussion in Section 2.3.2.1). If a language is at stage three, historical onset
voicing differences have been entirely replaced by cues from the register bundle and the two registers are integrated
as suprasegmental contrasts. Finally, for languages at the last stage, register-conditioned differences of vowel height
between the members of register vowel pairs have progressed to the point that splits in the language’s vocalism occur
and the former suprasegmental register contrast is transphonologized into many new segmental vowel quality contrasts
(see Table 22 below for an example from Standard Khmer). This process is generally referred to as vocalic
restructuring in register studies. Other register cues (e.g. voice quality, pitch, VOT differences) eventually fade away,
as the historical, register-conditioned allophones become reanalyzed by speakers as separate vowel phonemes
differentiated by vowel quality. The full phonetic merger of *voiced and *voiceless stops may follow, completing the
process of /segmental onset voicing/ > /suprasegmental register/ > /segmental vowel quality/ contrast.

Table 20: Huffinan's (1976) model of registrogenesis

Hypothetical
Stage Example Description

/ba:/ [ba:] Preserves consonant voicing contrast phonetically and

1. Conservative /pa:/ [pa:] phonologically

/ba:/ [p°a:d] Preserves consonant voicing contrast phonologically and adds

2. Transitional /pa:/ [pa:1] redundant register cues to reinforce the contrast.

Consonant voicing contrast is transphonologized to a register
contrast as onset voicing differences become unreliable and the
bundle of register cues takes responsibility for cueing the contrast.

/pa:i/ [p*ea]

3. Register Jpa:t/ [pa:i]

Register contrast breaks down due to vocalic restructuring.
Phonemic vowel splits result. Other register cues fade away and the
full phonetic merger of *vd/*vl onsets is achieved.

/pia/ [pea:]

4. Restructured /pa:/ [pa:]

Huffman also discusses the development of register in words with onsets other than *vd stops or *vl stops.
Huffman lays out a scenario whereby languages with laryngeally complex onsets such as voiceless sonorants and/or
preglottalized sonorants may transphonologize the contrast between these complex sonorants and plain voiced
sonorants into a register contrast along the same lines as the *vd/*vl stops. This certainly happens in Austroasiatic,
but Huffman errs in projecting contrasts of *vl/*vd/*glottalized sonorants back to Proto-Austroasiatic (cf. introduction

3 See the Huffman Papers (http:/sealang.net/archives/huffman/) and the Huffman Katuic Audio Archive
(http://sealang.net/archives/huffman2/) on sealang.net, where much of this valuable data and analysis is archived.
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to Proto-Austroasiatic in Section 4.2). Only certain branches and certain languages had developed such contrasts when
they began to undergo registrogenesis. In languages where only plain voiced sonorant onsets are found, register will
either fail to phonologize in environments other than following *vd and *vl stops or it will phonologize with low
register features developing after voiced sonorant onsets as was the case in Khmer.

2.4.2.2  Registrogenesis in Khmer

To exemplify Huffman’s Khmer Model of registrogenesis, we need look no farther than the model’s
namesake. The Khmeric branch of Austroasiatic may be divided into three closely related languages, all descended
from the Middle Khmer language spoken in post-Angkorian Cambodia (14" - 18" centuries CE). Ferlus (1992a)
proposes that Standard Khmer of modern Cambodia and the Norther Khmer (or Surin Khmer) of modern Thailand
share common descent from an intermediate Central Khmer node. The Western Khmer (or Cardamom Khmer) spoken
in the mountainous borderland between western Cambodia and Thailand constitutes a separate lineage, directly
descended from Middle Khmer (see Figure 1).

Figure 1: From Proto-Khmeric to modern languages (Ferlus 1992a)

Standard
Central Khmer
Proto- old Middle Khmer Northern Khmer
Khmeric Khmer Khmer (Surin Khmer)

Western Khmer
(Cardamom Khmer)

In Henderson’s (1952) pioneering work on Khmer phonology, she describes the first register (i.e. high
register) as being characterized by normal voice quality and relatively higher pitch while the second register (i.c. low
register) imparts relatively low pitch and “a deep, rather breathy or ‘sepulchral’ voice, pronounced with lowering of
the larynx and frequently accompanied by a certain dilation of the nostrils”. Henderson’s description of a register
contrast is consistent with what we find in many contemporary register languages and her work greatly influenced
subsequent thinking on the phenomenon. However, we should note that Henderson later retracted her analysis of
modern standard Khmer as a register language, explaining that the Khmer speaker with whom she worked was
affecting an artificial, archaic reading pronunciation of the two registers (Wayland & Jongman 2002).3* Instead, she
concluded, in keeping with the analysis of Huffman and others, that Khmer is at a post-registral stage, in which register
has conditioned vowel splits and faded.

The fact that register has played a role in the history of Khmer was never in doubt, however. The Khmer
orthography serves as a time capsule of sorts, representing and preserving a pre-registral stage of the language.
Comparing the Khmer orthography with the patterns of development of vowels in modern Khmer dialects reveals the
role that differences in onset phonation have played in conditioning vowel splits. This analysis is well justified, given
the overwhelming amount of extra-Khmer evidence in support of a onset voicing > register > vowel split progression
(Ferlus 1979; Huffman 1976, 1985b; Diffloth 1980, 1982a, 1982b, 1984; Thurgood 1997, 1999, 2003; Gehrmann
2016). In addition, it has been subsequently documented that at least one dialect of Khmer, Chanthaburi Khmer,
conservatively employs differential voice quality among historical register vowel pairs: an enduring example of
register contrast within the modern Khmer language community (Wayland 1997, Wayland & Jongman 2001).

As a post-registral language with a vowel inventory that has been essentially doubled, the vowel inventory
of modern Standard Khmer is complex and subject to interpretation. In addition, some of the specifics differ from
dialect to dialect. The inventory presented in Table 21 below is based on that of Bisang (2015), whose own analysis
was is a synthesis of Jacob’s (1968), Huffman’s (1967), Ehrman’s (1972) and Haiman’s (2011). The inventory of long
vowels, short vowels and three centering diphthongs (/ia o uo/) is unremarkable for an Austroasiatic language;

3 Wayland & Jongman are reporting personal communication with Gérard Diffloth here.
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however, the seven additional rising diphthongs are atypical and represent a legacy of the historical high register’s
propensity to induce onset lowering.

Table 21: Modern Standard Khmer vocalism (adapted from Bisang 2015)3
/ 1o i ue

L& ow 1 & u
2l o e 2 o ot

e - o - - - € ai 09
ar  a a a aec ad ao /

While register no longer a part of the phonology of Standard Khmer, it remains a psycholinguistic reality for
literate speakers of Khmer on account of the language’s aforementioned conservative orthography. The orthography,
which reflects Middle Khmer phonology, continues to encode the historical register pairs, as both members of such
pairs are written using the same vowel grapheme (see Table 22).

The Standard Khmer vowel phoneme inventory is quite a bit larger than the vowel grapheme inventory.
Orthographic Khmer has just nine long vowel graphemes, five short vowel graphemes and three diphthong graphemes.
Other graphemes exist as well but they have more specialized purposes (e.g. marking certain vowel+coda
combinations, certain onset+coda combinations, etc.). A further conservative aspect of the Khmer orthography is its
retention of consonant graphemes which reflect Middle Khmer voicing contrasts. Because the Standard Khmer
orthography still largely represents Middle Khmer phonology, there are two different modern vowel quality readings
for almost every orthographic vowel and the correct reading of a vowel grapheme requires that one know the historical
voicing value of the onset and the reading pronunciation that it imparts to that particular vowel grapheme. 3

Table 22 demonstrates the Standard Khmer orthographic representation of vowels (in IPA romanization) and
how it relates to the Standard Khmer phonological vowel inventory. High register reflexes are in red and low register
in blue. The phonological forms correspond to those presented in Table 21 above. Note that the vowel development
is slightly simplified here for the purpose illustration, but those who are interested in a greater level of detail should
consult Ferlus (1992a).

Table 22: Orthography and phonology for Standard Khmer vowels

<igo> <ig> <uo>
fia/  fiol | il /el | fus/  Jud/
<{i > <i > <u:> <i> <i> <u>
fe:/ | fe | o Tu lol | 1o/ /il /o/ u/
<e:> <9 > <Q. >
le:/ Jed | /as/  [oi/ | /ao/ o/
<g > <a.> <9 > <a> <95>
lael/ e/ | Jai o/ | /o o /al  leal | /ol [o9/

We see that almost every vowel grapheme has two readings according to which historical register is associated
with a given word. Exceptions include the diphthong series /i o ua/ and one long monophthong, /e:/, where the
historical register contrast did not result in a phonemic vowel quality split. The pattern of vowel quality change among
these historical register pairs are entirely typical in the context of MSEA register languages, with characteristic vowel
raising in the low register open vowels and vowel lowering in the high register vowels (Huffman 1985b).

The Northern Khmer dialect is also post-registral in its vocalism. Table 23 presents the synchronic Northern
Khmer vowel inventory using the transcription system of Chantrupanth & Phromjakgarin (1978). Vowels associated
with the historical high register are colored red and blue-colored vowels are historically low register. Vowels that do

35 This inventory is presented to facilitate the current discussion, acknowledging that other valid interpretations could also serve.
36 Note that Standard Khmer orthography does not perfectly represent the vowels of Middle Khmer (Ferlus 1992a), but the
correspondence is regular enough to illustrate the broader point here.
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not descend directly from Middle Khmer are listed in parentheses. These were introduced through loans,

expressive/ideophonic neologisms (cf. Diffloth 2001) or other minor irregular developments to promote symmetry in
the vocalic inventory.

Table 23: Modern Northern Khmer vocalism Chantrupanth & Phromjakgarin (1978)

/ ia ita ua ia i ua
A SO 1 i i u
I E U O (® o
e a2 o ) (3 (o)
e 3 0 e 3 ()
a D a D/

In Table 24, these same Northern Khmer vowels are arranged in their historical register pairs with reference to
Khmer orthography to facilitate comparison with Standard Khmer (cf. Table 22 above). Note that the Middle Khmer

diphthongs are all monophthongized to near-close vowels in low register and are merged with the low register reflexes
of the historical mid vowels in the case of /1:/ and /v:/.

Table 24: Orthography and phonology for Northern Khmer vowels

<io> <io> <uo>

VA SRR, SV N: VAR : VA WA S AL W

<i:> <3> <u:> <> <> <u>
le hd | fel | Jod a/ /3 | 13/ /il /ol u/
<e> <9:> <0.>

VRSV A < A - A I S WA L VA

<g:> <a:> <5:> <a> <>
lel/ e | Ja/ fizal | o/ ual /al  fha~ia/ | /o/  /ua~v/

If we compare the development of the Middle Khmer vowels under the influence of register across both
Standard Khmer and Northern Khmer, we find that in every case where register has triggered a vowel split, the
resulting split involves a change in vowel height whereby the high register reflex is more open than the low register
reflex. We can compare this state of affairs with that of a modern register language: the Suay language (< Katuic) of

southern Laos. Table 22 shows the Suay long vowel phonemes and the effect of register on vowel quality (Ferlus
1971a, Huffman 1971, Gehrmann & Kirby 2019).

Table 25: Allophonic realization of Suay vowel phonemes in high (red) and low (blue) register

N/ v/ fu:/
(] (k] | (] [e] | [w]  [w]
le:/ fa:/ /o:/
[e] [el | [l [l | [o] [0
/e:/ /a:/ /a:/
[e:] [g] | [a:] [Paid | [0] [°9:]

The pattern of vowel height restructuring among register vowel pairs in Suay resembles that of Khmer, in
that when allophonic vowel quality differences are conditioned by register, the high register vowels are more open
than the low register vowels. Unlike Khmer, however, the high register vowels have not lowered in Suay. Rather, all
low register vowels which are able to raise, which is to say all vowels save those of the close vowel series, do so.
Furthermore, because Suay is a synchronic register language, as opposed to a historically registral language like
Khmer, a bundle of register cues remains in place to cue the register contrast in Suay. Gehrmann & Kirby (2019) show
that low register is characterized by slightly longer voiceless stop onset VOT and higher spectral tilt measures
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(breathier voice quality) on average. No reliable difference of FO was measured. In the register language Suay, then,
we can say that the register contrast is upheld by a combination of differences in vowel quality, voice quality and
voiceless stop VOT.

By comparing the phonologies of pre-registral Middle Khmer (as generally preserved in the Khmer
orthography), contemporary registral Suay and post-registral Standard and Northern Khmer, we get a picture of the
entire registrogenetic life cycle, as modeled by Huffman (1976, 1985b). Onset voicing contrasts (as in Middle Khmer)
first become transphonologized to a register contrast (as in modern Suay), which utilizes differences in a bundle of
naturally co-varying phonetic properties to cue each register. Eventually, one of those register cues, differences in
vowel height, becomes exaggerated, and the register contrast becomes reanalyzed as a vowel quality contrast,
coincident with the loss of other cues from the register bundle (as in modern Standard and Northern Khmer).

2.5 Beyond the Conventional Models

In Section 2.4, we have briefly reviewed the conventional models of tonogenesis and registrogenesis for
MSEA languages. The validity of these models has been independently confirmed time and again, as they accurately
predict the evolution of most of the region’s tone languages and many of the region’s register language. Or, perhaps
more to the point, they accurately predict the evolution of tone and register in the region’s best known and most studied
languages: languages with national status and regional prestige, including Vietnamese, Khmer, Thai and Lao, and
historically influential languages with written traditions, such as Mon and Cham. Because of the bias towards the
better-studied languages of MSEA in the conventional models, the actual diversity of tono-/registrogenetic pathways
is overlooked and underappreciated outside of specialist circles. A criticism that may rightly be levied against our
received models is that they are insufficiently broad to account for the emergence and evolution of tone and register
in many lesser-known and understudied languages.

As was established above, Haudricourtian tonogenesis involves the transphonologization of two types of
segmental contrast, onset phonation and coda phonation, as suprasegmental contrasts of tone. According to Huffman’s
model, registrogenesis involves the transphonologization of just one type of segmental contrast: onset phonation.
Between them, then, the received models are sensitive to only two types of segmental > suprasegmental sound change.
However, at least two further types of segmental contrast have been documented as conditioning the emergence of
suprasegmental contrast in MSEA, namely, vowel length and vowel height (Diffloth 1982b; Svantesson 1989; Sidwell
2015b; Gehrmann 2015, 2016, 2019). We will explore these in greater detail in Chapter 4, but in order to establish the
fact there are suprasegmental sound change pathways which fall outside of our received models, four case studies will
be presented here.

We begin with examples of tonogenesis and registrogenesis that have no overlap with the conventional
models. First, in Sections 2.5.1, an example of tonogenesis under conditioning from vowel length is presented, looking
at the Hu language. Then, in Section 2.5.2, it will be shown that register in Rengao corresponds not to onset phonation
contrasts in other Bahnaric languages, but to vowel height contrasts. Two further case studies are then presented which
overlap with the conventional models but are nevertheless outside of their explanatory scope. In Section 2.5.3, it is
shown how the development of tone in the Muak Sa’ak language was conditioned not by the expected combination of
onset phonation and coda phonation, but by a combination of vowel length and coda phonation. Finally in Section
2.5.4, we explore a case of registrogenesis conditioned not only by onset phonation, but by a combination of onset
phonation and vowel height in the Kriang language.

2.5.1 Tonogenesis via Vowel Length in Hu

Hu is one of the Angkuic languages in the Palaungic branch of Austroasiatic, which are spoken in an area
straddling the border between Shan State, Myanmar and Yunnan province, China. Angkuic languages are notable for
two interrelated phonological innovations related to onset voicing and tonogenesis. Proto-Angkuic (pAngkuic)
underwent a so-called Germanic Shift in its stop onset series (Haudricourt 1965), meaning that *voiced stops have
devoiced to become pAngkuic *voiceless stops, while *voiceless stops have shifted to become pAngkuic *voiceless
aspirated stops. This shift in onset stop phonation in the Angkuic languages, which is atypical of MSEA languages,
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precludes the possibility of one of the perennial processes of segmental > suprasegmental sound change: the
transphonologization of stop onset voicing.

Nevertheless, Angkuic languages are tonal today, following unorthodox tonogenetic pathways involving the
transphonologization of vowel length contrast as tone. The situation in Angkuic tonogenesis is neatly summarized by
Sidwell (2015b) who draws on the available analyses of Hu, U and Muak Sa’ak (Svantesson 1988, 1989, 1991; Hall
2010). Tonogenesis in Muak Sa’ak and U will be reviewed below, but we begin here with the Hu language, the toneme
inventory of which is the simplest among the Angkuic languages.

In Hu, pPalaungic vowel duration contrast was transphonologized into a tone contrast, with *short vowels
conditioning a high tone and *long vowels a low tone. Table 26 is a reproduction of a table summarizing the results
of a small acoustic study, investigating the FO and duration correlates of tone in Hu (Svantesson 1991). We see that
vowels in low tone words (grave accent) continue to be produced with longer duration than vowels in high tone words
(acute accent). As demonstrated by the first tokens of /pap/ and /k"ap/, duration may overlap between the two tones in
words with comparable codas, but pitch overlap was not encountered. Svantesson interprets this as evidence that Hu
is a tone language with unreliable, allophonic differences of vowel duration.

Table 26: Average F0 and duration for Hu tone (Svantesson 1991)

High Tone Low Tone
Token Avg F0 (Hz) Duration (ms) Token Avg F0 (Hz) Duration (ms)

jam 1 269 130 jam 1 214 200
2 247 135 2 215 175
3 263 120 3 215 225

4 263 120 - - -
Avg 260 126 Avg 215 200
pap 1 253 115 khap 1 204 115
2 249 95 2 203 130
3 242 95 3 208 115
Avg 248 102 Avg 205 120
kak 1 253 100 2ak 1 205 180
2 252 130 2 201 205
3 258 120 3 201 180
Avg 254 117 Avg 202 188

Svantesson provides clear examples comparing tonal Hu to registral Lamet, a conservative Palaungic
language that preserves pPalaungic vowel length contrast. A small sample of these correspondences is presented in
Table 27.

Table 27: Examples of vowel length desegmentalization in Hu (Svantesson 1991)

Hu Lamet Hu Lamet

*short jam yamt  to die *long jam  jam‘  focry
paban phran®  five 1ek li:k- pig
mén  krmint  star 2m  Pom"  water
ncén  kcen*  heavy nasok jo:kH ear

Svantesson raises two exceptions to this vowel length > tone correspondence. In syllables ending in *?, vowel
length appears to have been neutralized to short at a time predating Hu tonogenesis, as all words with coda glottal
stops carry high tone. Words with close vowels are also almost invariably in high tone, which Svantesson similarly
explains as the result of a vowel length neutralization to short in historical close vowels. This latter hypothesis is
supported by evidence from another Angkuic language, Muak Sa’ak, where we find vowel length neutralization to
short among the close vowels (Hall 2010).

One wonders if the length neutralization in close vowels is entirely unrelated to the tonal development here,
since close vowels are produced with relatively higher pitch naturally (i.e. higher intrinsic FO (iF0)). If vowel length
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contrast had not been neutralized before tonogenesis began in Hu and phonologically long close vowels persisted into
the incipiently tonal period, two opposite influences would have been in competition to affect the pitch patterns
associated with those long close vowels. Their long duration would have encouraged an FO-lowering effect, but this
would have been in conflict with the natural FO-raising effect of their close vowel iF0. It is conceivable that the FO-
raising affect could have won out in this scenario, influencing the eventual merger of short, high tone close vowels
and long, low (but raised via iF0) tone close vowels.

These issues aside, the role played by historical vowel length contrast in the origin of tonal contrasts in Hu
is abundantly clear. A simple, binary, suprasegmental contrast of low and high tone was innovated not under
conditioning from voiced and voiceless onsets, respectively, as we would expect from comparable two-term
suprasegmental contrasts that straddle the border between register and tone in other Palaungic languages (see Section
4.3.3), but rather under conditioning from long and short vowels, respectively. Further discussion on the phonetic
motivations underlying such a process will be offered below in Section 4.5.

2.5.2  Registrogenesis via Vowel Height in Rengao

The North Bahnaric languages of Vietnam’s central highlands are predominantly register languages. Smith’s
(1972) early comparative work on North Bahnaric identified the non-correspondence of North Bahnaric register with
historical onset voicing contrasts. In his search for an explanation for this state of affairs, Smith pointed out that
register in North Bahnaric does correspond quite regularly with vowel height in the Central Bahnaric language,
Bahnar.’” Smith ultimately dismissed historical vowel height as the conditioning environment underpinning North
Bahnaric registrogenesis, as this was an unprecedented sound change process and the conventional wisdom at the time
was that register catalyzes vowel height differences, not the other way around.

In the following decade, another example of apparently vowel height-conditioned registrogenesis was
produced in the Katuic language Pacoh (Diffloth 1982b). Sidwell (2002b, 2011, 2015b) eventually took up and
continued Smith’s work on Proto-North Bahnaric (pNorth Bahnaric) reconstruction and produced clear evidence
supporting the hypothesis that historical vowel height contrasts were indeed the source of modern North Bahnaric
register contrasts.

In this section we will look at the correspondence between register in a North Bahnaric language, Rengao,
and vowel height in the non-registral Central Bahnaric language Bahnar. Gregerson’s (1976) analysis of Rengao
vocalism and the effect of register on each vowel phoneme is presented in Table 28.

Table 28: Conditioned variation in Rengao vowels in high (red) & low (blue) registers

fi:/ fu:/ i/ M/
fei] [i] [ou] [u] (] [l [0o] [u]
le:/ la:/ /o:/ /el /al o/
[e] [e] | [a] []] [0:] [e] e] [el|[a] [a] | [o] [0l

Sidwell (2011) reconstructs the vocalism of pNorth Bahnaric as presented in Table 29.

Table 29: Proto-North Bahnaric vocalism (Sidwell 2011)

ia ua

i u: i u
o: 2 0

e a2 € a o

pNorth Bahnaric vowel quality contrasts have been transphonologized into register contrasts along the same
general pattern from language to language across North Bahnaric with only minor differences in the details. As Sidwell
(2015b) discusses, historically open vowels are the source of high register vowels in the modern languages and

37 Smith actually considered Bahnar to be a North Bahnaric language at the time, but today it is recognized as Central Bahnaric
(Sidwell 2009, 2021).
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historically close vowels are the source of the low register vowels. The diphthongs *ia and *ua followed the open
vowels, conditioning high register. The mid vowels, as they are currently reconstructed, were unexpectedly variable
when it comes to register assignment. Sidwell’s pNorth Bahnaric *e: and *o are associated with low register while his
pNorth Bahnaric *o: is associated with high register.

Table 30 presents examples of cognate etyma between Rengao and Bahnar. Because Bahnar retains
conservative reflexes of most Proto-Bahnaric (pBahnaric) vowels, a comparison of Bahnar and Rengao reveals that
the origins of certain Rengao register vowel pairs are found in historical vowel quality contrasts. pBahnaric open
vowels *e:, *o, *2: and *a have raised while maintaining their association with high register to become high register
counterparts to pBahnaric non-open vowels *i:, *u, *u: and *9, respectively, before certain coda consonants.

Table 30: Evidence for the origin of Rengao register contrasts in historical vowel height contrasts

Bahnar Rengao Bahnar Rengao
pBahnaric *¢:- pBahnaric *i:-

babe:  goat babi:! goat bri: woods bri:k wild (forest)

re: rattan izt rattan Jri banyan tree Jrict banyan tree

kane:  rat kani:® rat si: louse ci:k louse

Pake:  horn ki:H antlers ti: hand ti:k hand
pBahnaric *oh pBahnaric *uh

dasoh  lungs katsuh™ lungs kuh salute kuh® worship

Joh peck JuhH peck muh nose muht nose

kaddh  bark (tree) kaduh" rind truh arrive truh® arrive

kasoh  spit cuhf to spit ?adruh  girl hadruh® girl

soh light a fire cuh!! kindle danuh  poor danuh! poor
pBahnaric *3: pBahnaric *u:p

0.1 bee 20:gH wasp tumy carry on shoulder to:n“ carry

oy tree lo:p" wood ku:p ladder gomt stairs

boy casket bo:g™ coffin suip axe co:gt axe

201 beat gong gon!! gong luin stand up joptdont  situp
pBahnaric *a pBahnaric *3

nam go namH go ka’nom under ka’nam" under

padam five padam"  five hatop dig hole tanap" bury

kap bite kap" bor"  shut mouth | lop flood klap" cover

?akan  woman kan" female bot make a dam batt dam

panar  wing manart! wing kot to tie animals katt tie up

mat eye mat! eye 2ot hold breath Patl stop breathing

Jran house post Jrap™ post glok drown glakl drown

mar night man" night katar hear tangt hear

pran clear sky prapt end of rain | may listen taman® listen

tay bitter tsanHt bitter paran strive to do rant hold

tabary  bamboo shoots tabap" sprout tadon warp dan® approximately

Comparable examples of this kind of register formation may be drawn from all registral North Bahnaric
languages (see further discussion in Section 4.4.2), but the examples from Rengao in Table 25 suffice to introduce
this particular register formation process. In short, high and low registers were innovated in Rengao not via the
transphonologization of voiceless and voiced onsets as expected, but via the transphonologization of historical vowel
height contrasts.

2.5.3 Tonogenesis via Vowel Length and Coda Phonation in Muak Sa’ak

Muak Sa’ak is a sister language to Hu in the Angkuic sub-branch of Palaungic (see Hu discussion above in
Section 2.5.1). Hu has only two tones, but Muak Sa’ak has an inventory of three phonemic tones: a low tone /1/, a
checked tone /2/ with two allotones ([high?] and [falling?]) and a falling tone /3/ (Hall 2010). As the [falling’] allotone
of tone /2/ is associated with loan words exclusively, we need only concern ourselves with the [high?] allotone here.
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Unlike Hu, Muak Sa’ak tonogenesis was conditioned by both vowel length and coda phonation. Also unlike
Hu, vowel length contrast has not been neutralized and reanalyzed as a phonological cue to tonal contrast in Muak
Sa’ak. Hall shows that the falling tone is associated with sonorant-final syllables and that, in this environment, vowel
length does not affect tone assignment. This is demonstrated by comparing Hall’s (2010) Muak Sa’ak data with
Sidwell’s (2015c) Proto-Palaungic (pPalaungic) reconstruction (see Table 31). This data reveals that Muak Sa’ak has
falling tone /3/ on sonorant-final syllables irrespective of historical vowel length.

Table 31: Muak Sa’ak falling tone in sonorant-final words irrespective of vowel length

Muak Sa’ak  pPalaungic

*long jam?3 *am to weep
ka:p?® *gam house
tian® *diom low
kbuan® *komn child
ma:l? *ma:r swidden field
na;j’ *a:j eye

*short

Muak Sa’ak  pPalaungic

jam?® *jam to die
rim? *rim village
pil® *6i:1 forget
lan? *lag) black
k.ty13 *kodal belly
k.thup? *cotun drum

In words with non-sonorant codas, long vowels are associated with low tone /1/ and short vowels with the
high checked tone /2/. We see this clearly in words with oral stop codas, as in Table 32.

Table 32: Muak Sa’ak tone in oral stop-final words is sensitive to historical vowel length

Muak Sa’ak pPalaungic

*long tha:k' *-tark tongue
kha:p* *ka:p chin
le:k! *-le:k pig
Puat! *P0:t wipe
p.sa:c! *-sa:c sand
Pa:p! *ha:p to yawn

*short

Muak Sa’ak pPalaungic

kak? *gak to bite
chak? *fak seed
khap? *kap enough
kop? *kop to cover
pek? *Bac to spit
t.wyc? *vac to harvest

It appears that vowel length contrast was neutralized to long in words ending in voiceless fricatives *h or *s
before tonogenesis began in Muak Sa’ak, as evidenced by the fact that reflexes of such words are found with low tone
/1/ today. Note that the segmental codas have since been deleted, resulting in open syllables and the loss of vowel
length contrast in these words (see Table 33).

Table 33: Muak Sa’ak tone in voiceless fricative-final words are not sensitive to historical vowel length

Muak Sa’ak pPalaungic
*long thi:! *tis mushroom
kbre:j! *kre:s bear
k.je:! *ries root
che:! *[ies to tear

Muak Sa’ak pPalaungic
*short phe:! *peh to pick, gather
wa:! *pah wide
raj! *ras to choose
che:! *Kkotas charcoal

Vowel length also seems to have been neutralized in words with glottal stop codas in a period pre-dating
Muak Sa’ak tonogenesis. In this case, modern reflexes of *?-final words are found in the checked tone /2/ today, the
same tone that is associated with short vowels in oral-stop final syllables. This indicates that vowel length was
neutralized to short before *? in Muak Sa’ak (cf. parallel development in Hu, described above in Section 2.5.1).

Table 34: Muak Sa’ak tone in glottal stop-final words are not sensitive to historical vowel length

Muak Sa’ak  pPalaungic
*long c"o? *co:? dog
thi? *t:9 hand, arm
s.mo” *como:? Stone
t.lu? *blu:? thigh

*short

Muak Sa’ak  pPalaungic

kha? *ka? fish

pri? *bre? maggot
phri? *pli? Sfruit
t.pra? *-ra? steal
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Muak Sa’ak tonogenesis is summarized in Table 35. If we compare this tone box to the tone box for
Haudricourtian tonogenesis (cf. Table 15 above), we see that one need only swap out onset voicing in the row headers
for vowel length in order to produce a suitable schematic for Muak Sa’ak. The coda phonation categories across the
column headers remain the same.

Table 35: Tonogenesis in Muak Sa'ak

A B C D
sonorant glottalized fricative oral stop
coda coda coda coda
1 =v | VN - VT2
\'& A%
AR VN3 VT

Note that, according to the pattern of development presented in Table 35, tone does not appear to actually be
contrastive in Muak Sa’ak. All three tones appear to be in complementary distribution, given that pPalaungic vowel
length contrast is retained in Muak Sa’ak. However, as Hall (2010) points out throughout her thesis, Muak Sa’ak is
replete with loan words from tonal Tai languages, primarily Shan and Tai Lue, which have served to fill in many of
the gaps implied by the tone box in Table 35.

2.5.4  Registrogenesis via Vowel Height and Onset Phonation in Kriang

We have already seen examples above of languages which developed register either via the reanalysis of
onset voicing contrasts (i.e. Khmer and Suay, cf. Section 2.4.2.2) or under conditioning from historical vowel height
contrasts (i.e. Rengao, cf. Section 2.5.2). In this section, we will introduce Kriang (< Katuic < Austroasiatic), a
language with a pattern of register that was sensitive to both of these conditioning environments.

Table 36 presents Gehrmann’s (2017) analysis of the vocalic inventory of Tha Taeng dialect of Kriang.
Register bifurcates the vowel inventory of this language, but there are three gaps: high register /e?/ and low register
/&Y or /e+/ do not occur in the data.

Table 36: Register-conditioned allophonic variation in Kriang Tha Taeng vocalism

fia/ /ia/ /ua/
o] [l [ 0] G | Twe] [wse)

i/ /+:/ /u:/ /i/ i/ /u/
1 ]| B 1) [wl  [w] 0 O )0 [ | [vl [ul
le:/ /a:/ /o:/ e/ /a/ /ol
e] [el | [3:] [3:]] [o] [0 - [el [ [8] [3l]|[o] []
le:/ fa:/ [/ /el /al /a/
[e] - J[a] [al| [p] [%] [e] - |[a] [a]|[o] [%]

At first glance, Kriang register would appear to have developed largely as expected in terms of the Khmer
model. Voiced stops conditioned the low register and voiceless stops conditioned the high register. As for other natural
classes of onsets, Huffman’s model predicts that vowels following any voiceless onsets, i.e. the Proto-Katuic (pKatuic)
implosives (*6 *d *[), glottals (*h *?) and fricative (*s), will be in high register*® and vowels following other voiced
onsets, i.e. the pKatuic nasals (*m *n *n *p), liquids (*r *1) and semivowel glides (*j *w) will be in low register. In
other words, the Khmer model predicts that onsets will be classifiable into just two categories based on shared behavior
in conditioning the emergence of register. However, this two-series model is insufficient to describe the distribution
of modern Kriang register. Instead, the pKatuic onsets must be divided into three series and the effect of historical

38 The glottal consonants, which are neither voiced nor voiceless, pattern with the voiceless stops in Khmer and many other register
languages. The implosives are partially voiced, but the glottal construction which accompanies them leads them to pattern with the
glottal stop rather than the voiced stops for the purposes of register assignment, generally.
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vowel height must be taken into account. The first onset series may be called the low series, as it invariably conditions
low register. The low series includes reflexes of the pKatuic voiced stops *b *d *j *g and two additional palatal
consonants, *[ *j. The second onset series, the high series, always conditions high register and includes reflexes of
the pKatuic voiceless stops *p *t *c *k and the fricative *s. The remaining onsets, including the voiced sonorants,
implosives and glottal consonants, fall into a middle series, which conditions high register for open vowels and low
register for non-open vowels. Kriang’s atypical pattern of register formation is summarized in Table 37.

Table 37: Desegmentalization box for Kriang Tha Taeng

*n *t *¢ *k High
*s Register

High Series

Middle Series *p ¥y
*b k¥ kD k]

*b *d * *g Low
*[x Register

Low Series

Non-Open Open
Vowels Vowels

Examples demonstrating the role of vowel height in conditioning register for words with middle series onsets
are presented in Table 38. These examples are all monosyllables, but sesquisyllables follow the same rules with the
exception that sonorants in the main syllable onset are permeable to the register conditioning effects of presyllable
onsets (e.g. /na;jt/ ‘who’ < *pa:j; /canga:;j/ ‘far’ < *jana:j).

Table 38: Examples of register assignment by vowel height with middle series onsets in Kriang Tha Taeng

*Sonorants *Glottals *Implosives
Diphthongs liaj- saw hualt  steam buact  wash face
riah  root ?uall  choke dual®  carry over shoulder
Close Vowels Iu:tt  flood huwlt  singe dupt  long time

ligt  galangal hi:tt tobacco  duip'  below
rust  ko. forest ?uist  fire

mitt  vulture utt  coucal
Mid Vowels lost  wrong horrt  roast bo:ct  tapered
lont  swallow hom*  bathe bo:lt  drunk
rott fasten ho:itt  ‘to blow’ dom" ripe
mo:tt  enter do:?  put away
Open Vowels lom"  [liver ho:g"  bee bo:H rain
ro:c!!  intestines  ham'  blood bar  two
ra:k"  yellow Po:ctt thin do;j  little finger
man  mold, form ?o:t" scratch da:?M  water

The pattern of register assignment found in words with middle series onsets indicates that there is a preferred,
default register for each vowel height series in Kriang. This resembles the register formation pattern of Rengao, where
different vowel height series became associated with high or low register features before vowel shifts triggered the
phonemicization of register. In the Kriang case, however, there is no evidence of vowel height differences being
reanalyzed as register differences as per the North Bahnaric model. Rather, register contrasts were clearly innovated
in Kriang following the *voiced and *voiceless stops (e.g. Kriang /pi:h"/ ‘to sweep and /pi:h'/ ‘poison’ from pKatuic
*pias and *bi:h, respectively)?® and vowel height merely complicated the assignment of register following other
natural classes of onset.

3 pKatuic reconstructions are the author’s own (Gehrmann 2021b).
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2.6 Summary

In this chapter, a broad overview of suprasegmental contrast in MSEA was presented and the pathways by
which segmental contrasts are reanalyzed as tones and registers in languages of the region were introduced. While the
received models of tonogenesis and registrogenesis accurately describe tone and register origins in many languages,
it has been demonstrated here via examples from Hu, Rengao, Muak Sa’ak and Kriang that those models are unable
to describe the evolution of tone and register in other MSEA languages.

While it is necessary to recognize the real phonetic and phonological differences between tone languages and
register languages in synchrony (see discussion Section 2.3.3), it is clear that diachronic processes which underlie the
classical tonogenesis and registrogenesis are not necessarily different in kind, as they both involve the transfer of
segmental complexity to suprasegmental complexity. Furthermore, the segmental > suprasegmental sound change
pathways inherent in conventional tonogenesis and registrogenesis (i.e. the transphonologization of onset phonation
and coda phonation as suprasegmental phonemes) are not unique or special among the other pathways found in the
region. They receive outsized attention because they are more frequently encountered among MSEA languages and
because they are characteristic of the phonological histories of some of the region’s more widely spoken and well-
studied languages.

Given that Haudricourtian tonogenesis and Huffmanian registrogenesis are insufficient to account for the
broader array of identified tonogenetic and registrogenetic mechanisms in MSEA, and given that the sound change
pathways upon which the models are founded are but two such pathways in a broader ecosystem of sound change
processes with tono-/registrogenetic potential, I propose that a resynthesis and an expansion of our classical models
is overdue. To that end, the concept of desegmentalization is proposed in Chapter 2, which integrates conventional
tonogenesis, conventional registrogenesis and other developmental pathways under a common framework.
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3 Desegmentalization

In Chapter 2, it was demonstrated, with reference to various modern Austroasiatic languages, how four types
of segmental contrast have tono-/registrogenetic potential in languages of the MSEA language contact area: onset
phonation, vowel height, vowel length and coda phonation. It was further demonstrated how the historical shift of
vowel length contrasts and vowel height contrasts to suprasegmental contrasts falls outside the explanatory scope of
the received models of tonogenesis and registrogenesis. Another issue is the models’ insufficiency to describe any
combination of segmental > suprasegmental sound change processes other than the combination of onset phonation +
coda phonation (i.e. Haudricourtian tonogenesis).

The purpose of this chapter is to propose a broader framework for the modeling of segmental >
suprasegmental sound change in MSEA: desegmentalization. In Section 3.1, the conceptual inspiration for
desegmentalization is introduced, namely, Dockum’s (2019) desegmental phonology. Desegmentalization itself is
then introduced in Section 3.2, along with examples and discussion on how it relates to broader topics in sound change.
Thereafter, new terminological and schematic tools for the crosslinguistic study of desegmental sound change are
introduced in Section 3.3, and an elaboration on the standard tone box is proposed in Section 3.4, which is designed
to schematize both tonogenesis and registrogenesis right across the language families of MSEA: the
desegmentalization box.

3.1 Desegmental Phonology

Desegmental phonology is an overarching conceptual framework, designed to cover conventional
tonogenesis, conventional registrogenesis, and many other sound change processes which likewise involve the
phonemicization of suprasegmental contrasts. This model emphasizes a “diachronic unity” which underlies all such
processes. Dockum (2019, 96), who first proposed the concept of desegmental phonology, characterizes this unity as
follows:

“The diachronic unity of tone and register can be stated simply: both represent a transfer of phonemic
complexity from segments onto suprasegments—a rebalancing of functional load. This close kinship
highlights the need to recognize them as a meaningful subset of the suprasegmental domain.”

Dockum proposes the term desegmental phoneme to cover this “meaningful subset of the suprasegmental
domain” in diachronic perspective; in synchrony, desegmental phonemes are simply contrastive tones and registers.
Dockum defines the desegmental phoneme as follows:

“Desegmental phoneme. a lexically contrastive suprasegmental feature that historically derives from a
segmental contrast.”

Crucially, as the de- prefix (lit. from) implies, desegmental phonology is definitionally linked to a change of
category. It is designed for the purpose of comparing cognate segmental and suprasegmental contrasts across
languages, in order to better model their origins and subsequent evolutionary trajectories. Dockum (2019) proposes
the desegmental phoneme as a practical concept for historical tonology in response to a perceived dismissiveness of
historical linguists in some corners towards tones as comparable units across languages.

The relationships which may exist between desegmental phonemes across different languages fall into three
broad categories: those which are historically cognate (i.e. derived from shared innovations), those which are
historically analogous (i.e. derived from non-cognate but parallel innovations) and those which are simply unrelated.
Historically cognate desegmental phonemes are found in genetically related languages which have retained proto-
language desegmental phonemes by mutual inheritance from a common ancestor language (e.g. *Tone A > Language
1 /A/, Language 2 /A/). Historically analogous desegmental phonemes are innovated independently across languages
via parallel sound change mechanisms, such that the desegmental phonemes themselves are not historically cognate,
but their phonological conditioning environments may be (e.g. *da? > Language 1 /da?, Language 2 /ta*/). That being
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said, for desegmental phonemes to be historically analogous, it is not actually relevant whether the languages in
question are genetically related or not; so long as an equivalent desegmental sound change occurs in two or more
languages affecting the same segmental source material, the resulting desegmental phonemes are analogous. Unrelated
desegmental phonemes are any other desegmental phonemes which do not meet the criteria to be historically cognate
or historically analogous.

Whether a given desegmental phoneme is historically cognate or historically analogous across two or more
languages, there is potential for a great deal of fluctuation in (1) the phonetic realization of the related desegmental
phonemes and in (2) the patterns of merger or split, in which they may or may not take part.*’ These developments
appear quite chaotic, to the extent that attempts to model the evolution of tones in terms of identifiably natural sound
change patterns have met with surprisingly little success (cf. Campbell 2021 for a recent overview of the situation). It
is generally accepted that our understanding of the evolution of tonal contrasts lags far behind our understanding of
sound change in segmental phonology. While not being predictable, segmental sound changes tend to proceed along
the well-worn developmental pathways that we call natural phonological processes. The discipline of historical and
comparative phonology has made great progress in identifying and testing these natural processes to ensure that they
are indeed natural (i.e. phonetically motivated and plausible), that they recur frequently in unrelated languages and
that they are broadly explanatory. When it comes to tonal evolution, however, it is a fact that linguistics has not yet
developed an “equivalent body of received wisdom for sound change” (Dockum 2019, 92) and it is not at all clear at
this point that such a body of wisdom will be forthcoming at all.*!

In order to make progress in this area, Dockum suggests setting aside synchronic tones with their variable
phonetic forms and as-yet-unmodeled proclivities for split and merger. Instead, what is needed are (1) an appropriate
object of comparison for comparative work on tone and (2) the ability to evaluate specific tone changes with the goal
of discovering their origins. Dockum puts forward a tonal comparative method to address these needs, within which
the desegmental phoneme is the proposed object of comparison. Dockum’s way forward insists upon the comparison
of historical tone categories rather than synchronic tones. Consequently, the phonetic properties of the synchronic
tones are de-emphasized, and the historical conditioning environments that produced those tones are taken as the main
point of comparison.*?

Although natural sound change related to tone remains a relatively underdeveloped line of inquiry in
historical phonology, there is reason to be optimistic that progress in this area is possible. While the straightforward
comparison of the phonetic properties of synchronic tones in cognate etyma has failed to produce results using the
traditional tools of the comparative method, it does not necessarily follow that tone change is random. In all likelihood
natural tone change processes will be identifiable in the future, but only when the many complex interactions that
influence tone change are better understood and properly modelled. These interactions include issues of linguistic
typology at the top level (e.g. word/syllable shape and grammatical profile), the size of the synchronic tone inventory,
the phonetic cues associated with the synchronic tone inventory and the various historical conditioning environments
which produced the tone inventory. The chief purpose of this thesis is to make a contribution to the latter topic: a
better understanding of what kinds of historical conditioning environments tend to produce tone and register in MSEA.

3.2  Desegmentalization

If we adopt the desegmental paradigm and apply it to suprasegmental sound change in MSEA, it becomes
possible to construct an overarching umbrella, under which the conventional models of tonogenesis and
registrogenesis may be consolidated alongside any number of other desegmental sound change processes. From this
perspective, we may deconstruct tonogenesis and registrogenesis as particular packages or combinations of

40 This is an issue that affects tones more than registers, as register contrasts are prototypically binary, whereas tone inventories are
usually larger.

41 See, however, Yang & Xu (2019) for a summary of promising advances in this area of research.

42 A slightly different but complementary line of inquiry is pursued by Krekoski (2017), who analyzes emergent contrastive features
of tone inventories across the Sinitic languages. He shows convincingly that a simple comparison of the synchronic phonetic cues
of tones across these languages can be very misleading, and may lead one to miss the crucial insights gained by controlling for tone
category cognacy.
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desegmental sound change processes, as demonstrated in Chapter 1. We may also recast what are otherwise conceived
of as unorthodox or atypical examples of tonogenesis or registrogenesis (see Section 2.5) as perfectly conventional
examples of segmental > suprasegmental sound change. The only differences between the unorthodox examples and
the orthodox ones are (1) the particular desegmental sound changes (or combinations thereof) that are employed, (2)
the relative frequency with which they occur across MSEA languages and (3) the profile of the languages in which
they occur, which is directly related to how often the phenomena have been reported and studied.

I propose the term desegmentalization for the process by which desegmental phonemes emerge out of one or
more historically segmental contrasts. While the proposal of new jargon such as this should be considered a measure
of last resort, I believe that the introduction of a term for this concept is justified. This term allows us to avoid two
unwieldly and unhelpful facets of the terms tonogenesis and registrogenesis: their overspecificity when used in specific
reference to the models proposed by Haudricourt and Huffman and their bifurcation of desegmental sound change
into two distinct sub-categories, which are much more meaningfully distinct in synchrony than they are in diachrony.
It must be stressed, however, that I do not propose desegmentalization as a term which should replace tonogenesis and
registrogenesis. Rather, the concept of desegmentalization constitutes a superior node above Haudricourtian
tonogenesis and Huffmanian registrogenesis within a broader ecology of sound change typology. Other models may
then be situated under the canopy of desegmentalization as siblings to these two received models. Identifying and
describing these sub-categories of desegmental sound change is the goal of Chapter 4 in this thesis.

3.2.1 Transphonologizational Desegmentalization

Desegmentalization is often transphonologizational and, indeed, onset voicing desegmentalization is a classic
example of transphonologization (Haudricourt 1965, Hagége & Haudricourt 1978, Hyman 1976). We may speak of
desegmentalization as being transphonologizational when it involves a simple shift in the cues that uphold a historical
contrast. Hyman (1976) proposes a three-stage model for this process as summarized in Figure 2, in which a phonemic
contrast is preserved, even as the phonetic cues associated with the contrast are shifted. Figure 2 presents an example,
in which segmental onset voicing cues shift to suprasegmental pitch cues. In Stage 1, there is a small phonetic variation
in FO at stop release between voiced and voiceless stop onsets, which is intrinsic (i.e. automatic and not speaker-
controlled). By Stage 2, the difference in FO at stop release has increased to the point that it is now exaggerated beyond
what could be considered natural phonetic variation conditioned by onset voicing. At this point, FO has become
phonologized as one of the extrinsic (i.e. non-automatic and speaker-controlled) cues to the language’s stop voicing
contrast, and it works in tandem with differences in VOT to uphold the contrast. Finally, at Stage 3, the FO differences
are phonemicized if the stop VOT cues fade, leaving differing pitch patterns as the only phonetic difference between
reflexes of *pa and *ba. In desegmental terms, then, Hyman’s example may be summarized as the desegmentalization
of onset stop voicing contrast, resulting in two innovative desegmental phonemes and the neutralization of the
historically segmental contrast of onset stop voicing. The innovative desegmental phonemes in this example would
likely be classified as tones in synchronic phonological terms, given their reliance on pitch cues, through the line
between tone and register in this particular scenario is difficult to define (see Section 4.3).

Figure 2: A model for transphonologization (Hyman 1976)

Stage 1 Stage 2 Stage 3
intrinsic FO > phonologized > extrinsic F0 > phonemicized > phonemic F0
/pa/ [pal] /pa/ [pal] /pa/ [pal]
/ba/ [baf] /ba/ [ba] /pa/ [pa]
VOT contrast hybrid FO contrast

Kang (2014), drawing on a model of suprasegmental sound change proposed by Maran (1973), provides a
useful illustration of the transphonologization of onset voicing contrast as FO contrast. Kang’s visualization of the
process is reproduced in Figure 3. The process is stretched out into five stages here. Stage I would be Stage 1 in
Hyman’s model; a stage at which intrinsic phonetic differences of FO are small. Kang’s Stage Il would then fall
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between Hyman’s Stage 1 and Stage 2, with FO differences beginning to be exaggerated and moving towards
phonologization. Thereafter, a cue-redundant, hybrid contrast involving the extrinsic manipulation of both VOT and
FO emerges, as FO difference is unquestionably phonologized in Stage III (cf. Hyman’s Stage 2). The language
experiences a reduction in the degree of phonetic VOT difference between /p/ and /b/ at Stage IV, indicating an
increasing reliance on FO in the maintenance of this particular contrast. Finally, VOT difference is eliminated
altogether and FO differences are phonemicized in Stage V (cf. Hyman’s Stage 3). This model involves the
transphonologization of onset voicing as pitch/tone but the principle is broadly applicable and may be applied in
modeling any transphonologizational sound change involving a binary contrast.

Figure 3: Kang’s (2014) five-stage model of transphonologization
Stage [ Stage 11 Stage I11 Stage [V Stage V

O
ool IOt tls

VOT VOT VOT VOT VOT

FO
FO
FO

FO

Kang’s model is conceptually equivalent to Hyman’s, the only difference being the level of granularity
inherent in each model; Kang includes two extra stages, which make her model more “comprehensive”, in a sense.
However, while the visualizations accompanying each of these models in Figures 2 and 3 give the appearance of sound
change process with identifiable benchmarks in the form of discrete stages, this is not actually the kind of sound
change that is being modeled here, as both Hyman and Kang recognize. Rather, desegmentalization is an example of
a regular and continuous phonetic change (i.e. neogrammarian change, cf. discussion on phonetic change in
amphichronic phonology in Bermidez-Otero (2015)), affecting the phonetic realization of existing contrasts in the
language. It is typically possible to discern a clear difference between the start point (segmental contrast) and end
point (suprasegmental contrast) of desegmentalization, but while the process is ongoing, it is not possible to draw a
clear and meaningful distinction between intrinsic and extrinsic variation, or between phonologization and
phonemicization. The phonetic changes are gradual, and the kinds of tests which may be employed to demonstrate the
phonologization of a non-phonemic cue (i.e. reliance on said cues for rules in a language’s lexical phonology or
morphophonology) are almost always lacking in languages of the MSEA type. As a consequence, the labels supplied
for the contrasts discussed in work on MSEA phonology, including here in this thesis, are generally applied
impressionistically by the researcher; not necessarily out of any biases, implicit or explicit, but out of necessity, given
the lack of a clear-cut rubric, by which of the phonological status of a given cue may be determined.

Hyman and Kang both use an example of desegmental transphonologization (onset voicing > pitch) in their
models, but transphonologization is not definitionally restricted to segmental > suprasegmental shifts. We may
compare Hyman’s example to familiar examples from the segmental domain. Germanic umlaut, by which non-front
vowels were fronted by a vowel harmony process when followed by a front vowel in the following syllable, is a prime
example. Subsequent reduction or deletion of the historically front vowel resulted in the loss of the conditioning
environment, but the conditioned change in the modified vowel - formerly allophonic and predictable, now phonemic
and unpredictable - remained to maintain the contrast. We see this in Old English /mu:s/ mouse and /my:s/ mice. The
vocalic contrast between /u/ and /y/ that differentiates this minimal pair is the result of the transphonologization of an
earlier contrast involving the presence or absence of a front vowel in a suffix (i.e. Proto-Germanic *mu:s mouse and
*mu:s-iz mouse-PL). This process may be summarized using Hyman’s three-stage model as presented in Figure 4.
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Figure 4: Transphonologization in Germanic umlaut

Stage 1 Stage 2 Stage 3
intrinsic fronting extrinsic fronting Phonemic fronting
/mus/ [mus] /mus/ [mus] /mus/ [mus]
/mus-iz/ [muisiz] /mus-iz/ [mysiz] /mys/ [mys]
suffixal morphology hybrid apophonic morphology

To take a contemporary example from modern English, we may look to the effect of coda consonant voicing
on vowel duration. Differences in coda voicing condition allophonic variations of vowel length in English, such that
minimal pair /bet/ bet and /bed/ bed is realized as something like [bet] and [be:d], respectively (Chen 1970, Purnell et
al. 2005). Consequently, we may situate coda voicing contrast at Hyman’s Stage 2 in contemporary English, as it is a
hybrid contrast relying on not just coda phonation, but also on vowel length. If we project into a hypothetical future,
in which English loses coda voicing contrast as has happened in other Germanic languages, we can imagine a scenario,
in which coda voicing contrast in /bet/ and /bed/ would be transphonologized into vowel length contrasts: /bet/ and
/be:t/, respectively. Figure 5 models this process, including a hypothetical future vowel length contrast for English in
Stage 3.

Figure 5: Potential for the transphonologization of English coda voicing > vowel length

Historical Contemporary Hypothetical
Stage 1 Stage 2 Stage 3
intrinsic duration extrinsic duration Pphonemic duration
/bet/ [bet] /bet/ [bet] /bet/ [bet]
/bed/ [bed] /bed/ [be:d] /be:t/ [be:t]

VOT contrast hybrid duration contrast

Returning now to desegmentalization in MSEA, three varieties of simple desegmentalization are documented
among the Austroasiatic languages (see Section 4.1): onset phonation, vowel height and vowel length. Beginning with
the latter, the desegmentalization of vowel length as tone in Hu (see Section 2.5.1) is transphonologizational and,
based on the description given by Svantesson (1991), straightforwardly modeled using Hyman’s three stages (see
Figure 6). However, given the persistent difference of both vowel length and pitch in modern Hu, it would perhaps be
more accurate to place Hu vowel length desegmentalization at a stage equivalent to Kang’s Stage IV, where
differences of the historical duration cue persist, but are in the process of being marginalized (i.e. becoming less
reliable) as the innovative pitch cue is emphasized (i.e. becomes more reliable).

Figure 6: Vowel length desegmentalization in Hu

Stage 1 Stage 2 Stage 3
intrinsic F0 extrinsic F0 phonemic F0
/jam/ [ja:mi] /jam/ [ja:mi] /jam/ [jam]
/jam/ [jam1] /jam/ [jam1] /jam/ [jam1]
duration contrast hybrid FO contrast

The desegmentalization of vowel height, as in Rengao (see Section 2.5.2) could also be modelled using
Hyman'’s three stages, although, at this point, I have not encountered a language which has developed register in this
way and then demonstrably restructured that register contrast into something else.* Consequently, while it is

43 One language, Stieng (< Bahnaric), may have restructured a vowel height-conditioned register contrast to a tonal contrast, but
the situation in Stieng is complicated by the devoicing of onset stops resulting in what appears to be a double register contrast (see
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hypothetically possible that register conditioned by vowel height desegmentalization could lead to a pitch-primary
contrast as in Hu (duration > hybrid duration/FO > F0), for example, we have no actual examples of such a language
reaching a third stage (e.g. hypothetically: F1 > hybrid register (F1/F0/voice quality) > F0).

The desegmentalization of onset voicing is more complicated. We have already seen onset voicing
desegmentalization modeled in Hyman’s and Kang’s examples, both resulting in the phonemicization of pitch
contrasts, but this is not the only possible outcome. In the introduction to Khmer-model registrogenesis in Section
2.4.2, it was demonstrated how historical onset voicing contrasts may alternatively be transphonologized into vowel
quality contrasts. As a concrete example, we may take Middle Khmer *k and *g in *ko:y bracelet and *go:ny gong and
their modern Khmer reflexes of /ko:p/ and /ko:n/, respectively. In this example, onset voicing has been
transphonologized into a phonemic F1 contrast rather than an FO contrast. Once again, we can use Hyman’s three-
stage model to summarize these developments, as shown in Figure 7.

Figure 7: Onset voicing desegmentalization in Khmer (oversimplified)

Stage 1 Stage 2 Stage 3
intrinsic F1 extrinsic F1 phonemic F1
/ko:m/ [kroig] /komy/ [ko:n] /ka:y/ [ka:g]
/gom/ [gom] /gom/ [gom] /ko:ny/ ko]
VOT contrast hybrid F1 contrast

We can be sure, however, based on the progression of register development documented among
contemporary register languages, that Figure 7 oversimplifies the phonetics of this process. If we attempt to reconcile
Hyman’s model with Huffman’s model of registrogenesis (cf. Section 2.4.2.1), Hyman’s Stage 2 would align best
with Huffman’s Stage 3: his Register stage. However, whereas Hyman’s model involves just two phonetic dimensions
- one historical cue and one innovative cue - a register contrast is phonetically multifaceted. In registrogenesis, the
historical phonetic cue of onset voicing does not just shift in one dimension; it shifts in multiple dimensions at the
same time, being translated into a package of interrelated cues which may include any combination of pitch, vowel
quality, voice quality and onset VOT (i.e. the register bundle discussed in Section 2.3.2).

Among these, onset VOT serves as the historical contrast which is gradually marginalized in favor of other
cues. The innovative cues include some combination of pitch, voice quality and vowel quality, any of which would
be candidates for eventual phonemicization. Figure 8 presents my own recasting of Huffman’s (1976) registrogenetic
model in transphonologizational terminology, and expands it to more explicitly model the alternative FO
phonemicization outcome.* The four primary phonetic dimensions of register are represented here, making this a
more complicated visualization than those in the figures above. The historical contrast of VOT is represented as
phonemic in Stage 1 “Conservative”, with intrinsic variation of the other three cues. Stage 2 “Transitional” continues
the phonemic VOT contrast, though sporadic, non-obligatory devoicing of *b will begin to occur during this stage.
One or more of the other three cues will have become extrinsic at this point resulting in a hybrid contrast involving
both VOT and at least one other cue. At Stage 3 “Register”, register has become phonemicized as historical VOT
contrast breaks down at the phonetic level, with the result that differences of onset voicing are no longer reliable
correlates to the contrast. In the example syllables used in Figure 8, we see that the voicing distinction between reflexes
of onset sonorants *'m and *m is now lost and reflexes of *b are now mostly, if not fully, phonetically overlapping
with reflexes of voiceless *p. One or more of the other three register cues uphold the new register contrast. Finally, at
Stage 4, the process completes with either F1 or FO becoming phonemic and full phonetic merger of the other cues.
While there are also what might be called voice quality-primary register languages, which might be described as
languages in which a historical register contrast has been transphonologized into a contrast of /voice quality/ without

discussion in Section 4.10). In any case, further investigation of Stieng is needed to clarify the desegmentalization processes that
are at play in this language.

4 In Huffman’s (1976) first article presenting his model for registrogenesis, he does not include pitch-primary outcomes, but he
does mention them in a subsequent paper on registrogenetic theory (Huffman 1985b).
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the other expected register cues (see Section 4.3.1), there are few examples of such languages and the role of voice
quality in these languages has not been extensively investigated. For this reason, only F1-primary and FO-primary
outcomes are presented for Stage 4 in Figure 8. Nevertheless, the possibility that voice quality-primary outcomes
should also be overtly modeled here is acknowledged.

Figure 8: Huffman's (1976) model of registrogenesis in transphonologizational perspective

Stage 1 Stage 2 Stage 3 Stage 4
"Conservative" "Transitional" "Register" "Restructured"
VOT contrast hybrid register contrast FI contrast  or  FO0 contrast
/pa/ /ma/ /pa/ /'ma/ /pall/ /matl/ /pa/ /ma/ /pad/  /ma/
/ba/ /ma/ /ba/ /ma/ /pal/ /mal/ /pia/  /mia/ /pal  /ma/
VOT phonemic phonemic merged merged merged
[pa]  ["ma] [pa] ["ma] [pa] [ma] [pa]  [ma] [pa]  [ma]
[ba] [ma] [ba]~[p*a]  [ma] [p'a]~[pa]  [ma] [pia]  [mia] [pd]  [ma]
Voice intrinsic extrinsic extrinsic merged merged
Quality | [pa]  [ma] : [pa] ['ma] : [pal [ma] [pa]  [ma] [pa]  [mé]
[ba] [ma] g [ba] [ma] g [pa] [ma] [pia]  [mia] [pd] [ma]
F1 intrinsic é extrinsic é extrinsic phonemic merged
[pal  ['ma] E| ol Pmal | | E | [pal  [mal [pal  [ma] [pal  [md
[ba]  [ma] Tl (bal  [oval 2| fpal  [oeal [pia] _[mia] [pd] [ma]
FO intrinsic < extrinsic < extrinsic merged phonemic
[pa] ['ma] ' [pai] ['mad] ' [pal] [ma] [pa]  [ma] [pa]  [ma]
[ba] [ma] [bad] [maf] [pad] [maf] [pta]  [mia] [pa] [ma]

The progression mapped out in Figure 8 emphasizes the gradual nature of onset voicing desegmentalization
through the registrogenetic life cycle. As we trace the organization of the relevant phonetic properties from stage to
stage, we find that periods of overlap and cue-redundancy facilitate the transition from an originally segmental VOT
contrast, through a hybrid register phase to an ultimate resolution in the innovation of pitch or vowel quality contrasts.
Matisoff (1991), inspired by cue-redundant sound change processes in MSEA such as those described above, coined
the term cheshirization, which evokes images of the vanishing cat from Alice in Wonderland. The Cheshire Cat slowly
disappears in the story, but leaves behind a grinning mouth that persists for some time after the rest of the cat’s body
has already gone. Similarly, the phonetic distinctions which upheld an originally segmental contrast may persist for
some time after the desegmentalization of that contrast, before ultimately disappearing and, thereby, completing the
transphonologization process. We see this exemplified in the persistence of VOT differences up until Stage 4 in Figure
8.

No examples of complex desegmentalization processes, combining more than one type of segmental
conditioning environment, have been discussed here. While transphonologization is indeed involved in many of these,
the interaction between multiple desegmentalization processes complicates the model significantly, introducing
questions about the relative chronology versus simultaneity of the discrete desegmentalization processes involved.
These issues are not easily resolved. We will look at each of the sub-types of complex desegmentalization in context
in Chapter 4 and discuss issues of modeling complex desegmentalization in Chapter 5.

3.2.2 Non-Transphonologizational Desegmentalization

Desegmentalization is not always transphonologizational, as ‘“phonologization need not imply
transphonologization.” (Hyman 2013, 9); sometimes, the cat’s smile just never leaves. The de- in desegmental is not
meant in the sense of undoing, removing, but rather in its more literal, Latinate sense of from, off. We can make an
analogy to a denominal verb, the existence of which does not imply erasure of the noun from which it was derived

from the lexicon (Dockum, personal communication). Desegmentalization similarly does not necessarily presuppose
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neutralization of the historical segmental contrast that triggered the process, even if such neutralization is the
prototypical outcome.

3.2.2.1 Desegmentalization in Non-Contrastive Environments

First, let us consider what happens when a targeted segmental contrast is neutralized in certain environments.
To take a hypothetical example, consider a language with onset voicing contrast. In this language onset voicing is
contrastive among the oral stop onsets (i.e. /p/ vs. /b/) but non-contrastive among the sonorant onsets, which are
exclusively voiced (i.e. /m/ only). If this language undergoes onset voicing desegmentalization with the result that *pa
*ba/ > /pa pa/, how should *ma develop? If the phonologization of tone in this scenario is purely driven by natural
phonetic variations, then we can explain the innovated pitch differences with reference to the differential effect that
voiceless *p and voiced *b have on FO; but what effect should *m have on FO in the absence of a voiceless counterpart
*hm to react against? We might expect no effect following voiced sonorant *m in this case. Or, we can take a different
approach and posit that phonemic /voicing/ has co-opted phonetic [pitch] as an associated correlate, in which case we
would expect the pattern of FO development after *m to follow the pattern after its voiced oral stop counterpart *b (cf.
discussion in Hyman 2013, 9-16).

In fact, there is support for both of these outcomes among the MSEA register languages. Here, we will draw
examples from among the dialects of the Kuay language (< West Katuic < Katuic < Austroasiatic). In Proto-Katuic,
as in the hypothetical scenario above, onset voicing was only contrastive among oral stops. Proto-Katuic did have a
full inventory of sonorant onsets, but voicing was non-contrastive among the sonorants; they were all voiced.

In the Suay variety of Kuay, onset voicing desegmentalization has taken place in words with historical
*voiced and *voiceless oral stop onsets, some examples of which are presented in Table 39. Gehrmann & Kirby (2019)
show that differences in stop VOT and vowel height are the reliable correlates of the register contrast in Suay, along
with a comparatively smaller difference of voice quality. However, the pattern of register features in words with
historical *voiced sonorant onsets does not follow the low register pattern associated with *voiced stop onsets. The
clearly extrinsic, low register vowel raising effect found in words with etymologically *voiced stop onsets is not found
in words with etymologically *voiced sonorant onsets.*> Words with sonorant onsets are on average breathier in Suay
than words with *voiceless stop onsets, patterning with low register words, but it is unclear whether this rather weak
trend rises to the level of extrinsic variation or what degree of salience this variation in voice quality might carry for
speakers.*

Table 39: Examples illustrating the desegmentalization of stop onset voicing in Suay

Proto-Katuic Suay Proto-Katuic Suay

*prok  squirrel /pra:kH/ *brah  sky /praht/
*tuom  fo wrap [tuam™/ *duok  boat /tua?Y/
*co: to return home /cu:'/ *Iri: banyan tree /craj'/
*kon  child /ko:n"/ *opiy  gong /koa:n'/

In Suay, then, we have a clear transphonologization of the historical onset voicing contrast following *voiced
and *voiceless stops, which has introduced a register contrast that is upheld by marked differences of vowel height
and slight differences of VOT and voice quality. The *voiced sonorants, however, have not patterned with the *voiced
stops in conditioning these low register cues. As a result, because words with *voiced sonorant onsets do not condition
a low register, the contrastive property of /voice/ has not been generally desegmentalized in Suay. Rather, the
environment in which /voice/ has desegmentalized to /register/ is restricted to the environment following *voiced and
*voiceless oral stops. Words with any other type of historical onset, including the *voiced sonorants, must
consequently be analyzed either as (1) being in the high register because vowel raising is absent or (2) be analyzed as
register-less words.

4 ¢f. Table 25 for a summary of the effect of register on vowel height in Suay.

46 Tt is unclear in general where to draw a line between intrinsic and extrinsic variation in marginal cases (cf. discussion in Hyman
2013).

47 Suay data comes from Ferlus (1974b). pKatuic lexical reconstructions are the author’s (Gehrmann 2021b).
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In a different Kuay variety, Kuy, the desegmentalization of /voice/ to /register/ did extend to words with
*sonorant onsets; all words with Proto-Katuic *voiced sonorant and *voiced stop onsets developed low register in the
Kuy dialect, as cued by raised vowel height, breathier voice quality and lower pitch (Gehrmann & Kirby 2019).
Because Proto-Katuic had no voiceless sonorants, there is no register contrast among native etyma with sonorant
onsets. However, a register contrast has been subsequently innovated in this environment with the integration of loan
words from local varieties of Khmer and Lao. This is exemplified in the comparison of voiced sonorant-initial words
of Katuic origin and Lao origin presented in Table 40.

Table 40: Examples illustrating the phonologization of register after voiced sonorant onsets in Kuy*

Lao® Kuy Proto-Katuic Kuy
Na:n/ million /la:n™/ *loom  liver /luam*/
/mo:/ shaman /mp:1/ *mo:t  to mold /muat"/
/mat/ to make an appointment  /nat"/ *nak  person (clf.) /na?Y/
/ha:n/ (< *ramn)  shop /ra:nt/ *ra:xc  grasshopper [riacl/

We see that the non-contrastiveness of voice in sonorant onsets in Proto-Katuic was translated into Suay and
Kuy’s register contrast. Just as voicing contrast was neutralized in this environment in Proto-Katuic, so was the
contrast neutralized in this same environment among native Katuic etyma in Suay and Kuy. A more conservative stage
is found in Suay, where the register contrast remains neutralized for all words with sonorant onsets and overt low
register cues are missing in this environment. Kuy has been more innovative. Voicing was in fact desegmentalized for
words with Proto-Katuic voiced sonorant onsets, but this desegmentalization was non-transphonologizational.
Register was only phonemicized in words with sonorant onsets following the integration of loan words with sonorant
onsets, which came in in high register rather than low.>* Table 41 summarizes this process with hypothetical syllables,
based on the pattern presented for Kuy in Table 40.

Table 41: Register contrast introduced after sonorants via loans (a historically non-contrastive environment)
*pa > | /pal/ | /phal/ | < *ba

loan > | /maY/ | /maY/ | < *ma

Vowel length desegmentalization in Hu also involved an instance of non-transphonologizational
desegmentalization related to a non-contrastive environment. It was mentioned in Section 1.8.1 that native Palaungic
words with coda glottal stop are universally in high tone in Hu and that this state of affairs is explained by the apparent
neutralization of vowel length contrast in words with glottal stop codas in Hu at a stage preceding the
desegmentalization of vowel length. The non-contrastiveness of vowel length contrast in this environment was carried
over into Hu’s tonal contrast, with the effect that all glottal stop-final words in modern Hu are found with high tone.
The implication is that vowels preceding *? were more similar in duration to short vowels than long vowels in early
Hu.

These examples from Kuay and Hu demonstrate that environmentally specified neutralizations of contrast
from the segmental domain are preserved in the suprasegmental domain when a segmental contrast is desegmentalized.
We have also seen how phonemic contrast may be subsequently introduced to the historically non-contrastive
environments after desegmentalization has occurred if an outside source fills in the gap, as loan words have done in
the Kuy dialect of Kuay.

48 Kuy data comes from Srivises (1978). pKatuic lexical reconstructions are the author’s (Gehrmann 2021b).

4 The proper phonological representation for Lao words should include an indication of tone, however, because Kuy does not
borrow tone categories when it borrows from Lao, the Lao tones are excluded here. Also, note the historical shift from *r > /h/ in
the word for shop is a regular development in Lao.

0 High register is the “loan tone category” (see Section 2.4.1.1) for conventional, lax-marked register languages.
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3.2.2.2 Desegmentalization without the Loss of Segmental Contrast

In this section, examples of desegmentalization without the loss of segmental contrast will be introduced. In
these examples, the historical segmental contrast conditions a change in the distribution of desegmental phonemes,
but subsequently fails to neutralize. The transphonologization process is therefore incomplete in these instances.

We begin by returning to the Kuy dialect of Kuay. In this dialect, VOT differences in the reflexes of *voiced
and *voiceless stop onsets are quite pronounced. In the high register, there is a contrast between voiceless onsets and
voiceless aspirated onsets, the latter of which are present in foreign loan words almost exclusively. In the low register,
the aspiration contrast is neutralized and the VOT of voiceless stop onsets in this series is phonetically similar to that
of voiceless aspirated onsets in the high register. Table 42 summarizes this state of affairs.

Table 42: The distribution of onset phonation and register in modern Kuy
*pa > | /pal/ | /ptal/ | < “*ba

- /phall/ | < loans

Gehrmann & Kirby (2019) found this same significant VOT lag among reflexes of *voiced stops in the Kuy
dialect as spoken in Surin province, Thailand. Srivises (1978), furthermore, reports that, in a perception test in which
respondents were asked to choose between voiceless or voiceless aspirated graphemes from the Thai orthography to
render native Kuy words, respondents chose Thai consonant graphemes representing voiceless aspirated stops for low
register words 90% of the time.>!

From this, we may deduce that the phonetic distance between reflexes of *voiced and *voiceless stops in
Kuy is not shrinking as expected. The *voiced stops have devoiced in conjunction with register formation, but are
now increasing in VOT lag such that they are approaching merger with the voiceless aspirated stop series rather than
the voiceless one (cf. discussion on the aspiration of devoiced stops in Section 2.3.2). As a result, hypothetical
historical syllables *pa and *ba have become /pa¥/ and /p"al/ and these syllables, which were formerly differentiated
by just one phonemic contrast, VOT, are now doubly differentiated by both register and VOT, differences in the
phonetics of the VOT contrast notwithstanding. It is clear that desegmentalization has occurred here (*voicing >
/register/) but the transphonologization of the onset voicing is incomplete, as reflexes of *p and *b remain distinct
both phonetically and phonemically. And yet, if we turn our attention to a different historical onset phonation contrast
in Kuy, the contrast between *voiceless aspirated and *voiced stops, this contrast was desegmentalized in a
transphonologizational way. The hypothetical syllables *ba and *pha have become /phal/ /phal’/, complete with
desegmental register contrast and the phonetic coalescence of the onsets. Figure 9 summarizes these developments in
Kuy.

Figure 9: Onset phonation desegmentalization in Kuy is only partly transphonologizational

*pha > /phall/
transphonologizational
*ba > /phal/
non-transphonologizational

*pa > /pal/

Figure 9 views Kuy onset phonation desegmentalization as a single process, but two separate processes are
actually at play here, which must be chronologically ordered. First, *voice was transphonologized as /register/ and
then /low register/ conditioned VOT lengthening in stops, such that reflexes of *voiced stops went through the
following progression: *ba > /pal/ [p“] > /ptal/ [p"]. The model of registrogenesis proposed in Figure 8 above predicts

3! In addition, respondents were also asked to choose stop graphemes for high register words with voiceless stop onsets and high
register words with voiceless aspirated stop onsets. In those cases, they chose the appropriate graphemes from the Thai orthography
100% of the time.
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that differences of onset voicing between *voiced and *voiceless stops will reduce leading to phonemic merger, but,
while this is what most often happens, there is another option. The reflexes of the *voiced stops can merge with the
reflexes of the *voiceless aspirated stop series instead with the same effect. In both cases, register is phonemicized
and desegmental phoneme complexity is increased as onset contrasts are neutralized and segmental phoneme
complexity is decreased.

In summary then, it is somewhat misleading to say that onset phonation has been transphonologized in Kuy
without further elaboration. Because Kuy previously had a three-way onset phonation contrasts among its stops,
strictly speaking, each of the three phonation types would have needed to condition a separate, unique desegmental
phoneme and the historical three-way phonation contrast on the stops would have had to be neutralized in order for
that to be accurate (i.e. *p"a *pa *ba > /pa' pa? pa’/). This did not happen. Rather, onset voicing desegmentalized first
(i.e. *pha *pa *ba > *phaM *pal *paH) and then a phonetic shift in voiceless stop onsets conditioned by register led to
the aspiration of those stops and their merger with the etymological aspirates (i.e. *p"aH *pal > *phaH *phal),

A three-way transphonologizational desegmentalization is possible, however. In the Yingla Va language
(< Waic < Palaungic < Austroasiatic), a historical three-way onset phonation contrast among nasal stop onsets
conditioned the emergence of three desegmental phonemes, which Sun (2018) characterizes as tones. In modern
Yingla Va, all three Proto-Waic nasal types (preapsirated, preglottlized and plain voiced) are merged as plain voiced
nasals and the three tones remain to carry on the historical contrast, making this an example of a true, three-way,
transphonologizational sound change. The three historical phonation types of Proto-Waic oral stop onsets also
conditioned the same three tones, but the reduction of contrast among the three oral stop series was not complete. In
fact, the pattern of oral stop development is the same in Yingla Va as we saw in Kuy, as the *voiced series has merged
with the *voiceless aspirated series to become the modern /voiceless aspirated/ series. Table 43 summarizes the
progression from a three-way phonation contrast among oral and nasal stop onsets reconstructed for Proto-Waic to a
modern tonal Yingla Va (Sun 2018).

Table 43: The desegmentalization of onset phonation contrasts as tone in Yingla Va (Sun 2018)

Proto-Waic Yingla Va

*¥Th  *N T8 N+ high tone
*T N > T N+ midtone

*D *N T N+ low tone

As with the Kuy example, we must resist the urge to conceive of the combination of sound changes in Table
43 as a single process. Certainly, all three Proto-Waic onset phonation contrasts did not desegmentalize simultaneously
across the oral and nasal stops; on the contrary, we would expect that desegmentalization would progress in stages,
perhaps beginning among the sonorant onsets as has been documented elsewhere (Pittayaporn & Kirby 2016).

We see here two different types of desegmentalization in the same language. The Proto-Waic three-way
phonation contrast among the nasal onsets is faithfully preserved in the modern tones and there is no trace of the old
contrast in the contemporary phonetic realization of the nasal onsets (i.e. transphonologization). The Proto-Waic oral
stop phonation contrasts are likewise faithfully preserved among the tones, but the historical phonemic onset phonation
contrasts are not all neutralized. The phonetic distinction between Proto-Waic *T" and *D is lost, but both remain
phonetically distinct from *T. As a result, the historical segmental contrast between *Th - *T and *D - *T is upheld in
the modern language via a redundant combination of onset phonation and tone. Table 44 summarizes the modern
output of Proto-Waic onset phonation contrasts in both segmental and desegmental terms in Yingla Va. The two
shaded cells are where we find redundancy between the segmental and suprasegmental phoneme inventories.
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Table 44: Onset phonation desegmentalization in Yingla Va: Onsets & Tones

*Th *T *D *hN *')N *N
*Th - *hN -
wp | /A Vs M/ ] | Vs M/ ]
/T vs. [T/ /N/
wp | /H Vs /L [T Vs L ] x| A Vs L M vs L
/T | [T/ vs. /TY /N/ /N/ -

This example from Yingla Va demonstrates the role that redundancy may play in desegmentalization.
Desegmentalization begins in redundancy, with the innovative phonetic cues which will eventually give rise to new
desegmental contrasts being, at first, merely automatic, conditioned variations (Hyman 1976). The segmental cues
and the nascent desegmental cues will co-exist in service of the original segmental contrast until such a time as they
are made phonologically distinct by a change in phoneme distribution. In Yingla Va, this change comes in the form
ofthe phonetic coalescence of Proto-Waic **N, *’N and *N, which promotes the previously conditioned tonal variation
to unpredictable tonal contrast. Similarly, the loss of phonetic distinction between *T" and *D results in the undeniable
phonemicization of high and low tone. In all of these cases, the former redundancy between segmental phonetic
distinctiveness and suprasegmental phonetic distinctiveness has vanished. The mid tone, formerly predictably
conditioned by *T and *'N onsets, was phonemicized when *’N merged phonetically with *"N and *N. As a result,
words with *T onset became associated with the mid tone desegmental phoneme, but the redundancy of onset phonetic
distinction and suprasegmental phonetic distinction was not lost, because reflexes of *T remain phonetically distinct
from *T" and *D.

3.2.3 Desegmentalization: Is It Different?

In Section 3.2.2.1, it was shown how desegmentalization of a segmental contrast may occur even in
environments where said segmental distinction is non-contrastive and in Section 3.2.2.2, instances of
desegmentalization in which transphonologization was incomplete due to the failure of the historical segmental
contrast to neutralize were presented. As a result, it is clear that desegmentalization does not necessarily entail
transphonologization. What is common to all instances of desegmentalization that we have seen is phonemicization:
“changes to phonological representations, whether these result in neutralization of contrasts or not.” (Barnes 2006:
16).°2 Moreover, what is specific to desegmentalization is the directionality of the changes to phonological
representations. These changes flow in just one direction: from segmental to suprasegmental.

Therefore, the following definition of desegmentalization is proposed:

Desegmentalization: a change in the distribution of a language’s suprasegmental phonemes, conditioned
by a contrastive property in its segmental phonology

Before moving forward and fleshing out a desegmentalization as a common framework for MSEA
tonogenesis and registrogenesis, it is worth asking the question, “why propose a new term for this?” To be clear, there
is a hypothesis behind the concept of desegmentalization, which goes back to an old problem: historical bias toward
segmental phonology in study of sound change. As Sidwell (personal communication) puts it, “The neogrammarian
insights were segmentalist. Once features are de-anchored from segments they are no longer constrained in the way
the syllables constrain segments.” The hypothesis, then, is that it is possible, perhaps even likely, that we err in
expecting sound change that engenders a change of state from segmental contrast to suprasegmental contrast to adhere
to the same patterns and rules that govern segmental sound change. The same goes for sound change that occurs purely
on the suprasegmental level. The frustratingly slow progress in identifying well-worn sound change pathways in the

32 Note that Barnes actually calls this phonologization in his framework, but it refers to Hyman’s phonemicization.
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area of tone which would match the much more readily-identified segmental sound change pathways sought by the
neogrammarians was already discussed in Section 2.1

This mismatch between segmental and suprasegmental sound change in diachrony echoes and amplifies
Hyman’s view of the singular place occupied by tone in synchronic phonology: “Tone can do everything that
segmental and metrical phonology can do, but the reverse is not true.” (Hyman 2011, 198) While the ultimate goal of
phonological investigation is to unify synchronic phonology and all types of sound change under a common conceptual
framework (Kiparsky 2015), the road to this promised land is built out of smaller conceptual experiments, which
model different pieces of the greater jigsaw of phonology. There is some justification, then, for proposing
desegmentalization as one such piece of that puzzle. Even if desegmentalization ultimately proves to be an artificial,
ad-hoc or unnecessary sub-category under the wider umbrella of sound change, in the present, desegmental phonology
offers a clear and useful scope, within which a particular line of investigation may be delimited.

Furthermore, the desegmental paradigm allows one to circumvent conventional tone and register terminology
in those cases where it is advantageous to do so. This facilitates higher order comparison of tone and register languages
and mitigates against any prejudices or imprecisions inherent in the received terminological toolbox. In what remains
of this chapter, an expanded terminological and schematic toolbox is proposed for use in the investigation of
desegmental phonology and desegmentalization.

3.3 Desegmental Terminology & Schematic Representation
The table of equivalencies presented in Table 45 shows how the desegmental terminology proposed so far
relates to the established terminology related to tone and register.

Table 45: Table of equivalencies for desegmental terminology

Cover Term Contrastive Diachronic

for the Phenomena Units Processes
Tone Tones / Tonemes Tonogenesis
Register Registers Registrogenesis

Desegmental Phonology Desegmental Phonemes Desegmentalization

It must be stressed here again that the desegmental paradigm and its attendant terminology is not intended as
a replacement for tone and register terminology. For all its idiosyncratic application in the literature, the vocabulary
surrounding tone and register studies is part of a rich tradition that has arisen organically through the efforts of the
many linguists over more than a century; it is our heritage. The purpose of the desegmental terminology proposed here
is to add new terminological tools to the phonologist’s toolkit. These tools are not meant to replace the existing tools,
they are meant to augment the toolkit. Desegmental terminology facilitates cross-linguistic and historical phonological
discussion on the topic of tone and register origins and provides a means of avoiding the often misleading
categorizations implicit in traditional tone and register terminology. It is appropriate to talk of registrogenesis in the
history of the Khmer language and of tonogenesis in Vietnamese historical phonology, but if one wishes to compare
and contrast the role that onset devoicing has played in both of these languages and in others, neutral terminology
allows one to deconstruct the topic in a straightforward way and discuss the relevant issues with greater clarity and
precision.

The concept of historical tone categories and their utility for investigating the history of tone language
evolution have already been introduced (see Sections 2.4.1 and 3.1). As we have seen, these tone categories represent
historical conditioning environments in the segmental domain. Throughout this thesis we will make constant reference
to such environments, as we explore those which are prone to desegmentalize. Consequently, it will be beneficial at
this point to establish a standard means of referring to them.

An eight-cell matrix for schematizing tonogenesis in MSEA was introduced in Section 2.4.1 and is
reproduced here in Table 46. To review, this tone box combines four contrastive patterns of coda phonation, which
are listed across the top using the capital letters 4, B, C and D, and two contrastive patterns of onset voicing, which
are listed down the left side using the numbers / and 2. Conventionally, but not universally, 4 refers to syllables which
end in a voiced sonorant sound (this includes open syllables), B refers to syllables ending in a glottal stop or glottalized
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sonorant, C refers to syllables ending in a voiceless fricative or voiceless sonorant, and D refers to syllables ending in
a voiceless oral stop. As for the numbers, / refers to voiceless onsets and 2 to voiced onsets.

Table 46: A conventional, eight-cell tone box

A B C D
sonorant  glottalized  fricative oral stop
coda coda coda coda
1 *vlonset Al Bl Cl Dl
2 *vd onset A2 B2 C2 D2

A weakness of this model is that the arbitrary use of alphanumeric symbols obscures relevant, established
facts about what these historical conditioning environments actually were in the past. Furthermore, the alphanumeric
symbols are so abstract that their meaning has not even been fully standardized across the various language families
of the region. The B and C categories, which refer to historically glottalized and voiceless codas, respectively outside
of Kra-Dai, have their meanings reversed within the Kra-Dai tradition. As a result, the B tones of Middle Chinese,
Vietnamese and Hmongic languages correspond confusingly with the C tones of Kra-Dai languages. Numeric symbols
may be equally problematic if not worse. The Sinitic tradition has generally been to use only numeric symbols 1-10
to represent historical tone categories with odd numbers representing historically voiceless onset categories and even
numbers representing historically voiced ones.** Gedney’s (1972) tone box schema for representing the relevant
historical conditioning environments necessary to describe the historical tonology of modern Tai languages upsets the
1, 2 (voiceless, voiced) paradigm by expanding the two onset categories to four. Gedney’s first two rows, which are
frequently referred to as / and 2 in the Tai literature, correspond to voiceless frication (e.g. *'m *s) and voiceless
unaspirated (e.g. *p, *t), respectively, while his additional rows 3 and 4 point to glottalized (e.g. *’b, *’d) and voiced
(e.g. *b, *d). As a result, sometimes category 42 refers to historically voiced onsets according to the simpler matrix
in Table 46 and sometimes category A2 refers to historically voiceless unaspirated onsets according to Gedney’s
matrix (see Table 47 below). Further additions to Gedney’s four-row schema have been proposed as well (e.g. Liao
(2016)).

Given the terminological confusion that has arisen within MSEA historical tonology, we would do well to
step back and propose a family-neutral framework here that may be employed to unambiguously schematize the
desegmental phonology of any MSEA language. Throughout the rest of this thesis, we will use curly brackets {} as a
standard means of referring to a historical conditioning environment relevant for desegmental phonology. These
environments are divided into four broad categories: onset phonation, vowel height, vowel length and coda phonation.
Categories associated with the syllable onset have a post-script hyphen ({X-}), categories associated with the syllable
coda have a pre-script hyphen ({-X}) and categories related to the vocalic nucleus have no hyphen. The following
standard desegmental conditioning environments are frequently encountered:

33 The extra two tones are added to represent a split in the D tone conditioned by vowel length. Consequently, tones 7-10 in the
Sinitic tradition are all D tones.

47



Onset Phonation

{vl-} voiceless onsets

{vd-} voiced onsets

{asp-} aspirated onsets (voiceless aspirated stops, voiceless/aspirated sonorants)

{glot-} glottalized onsets (glottal stops, glottalized consonants, implosives)
Vowel Height

{itu} close vowels

Vowel Duration
{V:} long vowels
V3 short vowels

Coda Phonation

{-son} voiced sonorant rimes (open syllables, coda sonorants)

{-?} glottalized sonorant rimes (glottal stops, glottalized sonorants)

{-H} voiceless sonorant/continuant rimes (glottal fricatives, oral fricatives, voiceless sonorants)
{-T} stopped rimes (voiceless oral stops)

3.4  The Desegmentalization Box

For the purposes of representing desegmentalization graphically and in a standardized way, I propose the
desegmentalization box. As described above, most graphical representations of tonogenetic developments, including
Gedney’s (1972) influential tone box for Tai languages, array four coda phonation patterns across the top as column
headers, often with an additional split in the {-T} column (Gedney’s D column) for vowel duration categories. Four
onset phonation categories are listed on the left, cross-cutting the four coda phonation columns plus the split in the D
column for a total of twenty possible cells (4 onset categories x 5 coda/duration categories). A version of Gedney’s
tone box with both his original labels and with labels in the style of a desegmentalization box (in curly brackets) is
presented in Table 47.

Table 47: Gedney's (1972) tone box with desegmentalization box labels

{-son} {-H} -2} {V-T} {V:-T}
Gedney A B C DS DL
{asp-} 1 Al Bl Cl DS1 DLI
{vl-} 2 A2 B2 C2 DS?2 DL2
{glot-} 3 A3 B3 C3 DS3 DL3
{vd-} 4 A4 B4 C4 DS4 DL4

The desegmentalization box is similar in concept, but desegmentalized contrasts are oriented to the left,
underneath or to the right of the matrix according to where in the phonological word the original contrast was found.
Cases of progressive desegmentalization from onset contrasts are listed to the left of the box, cases of nuclear
desegmentalization from vocalic contrasts are listed below the box and cases of regressive desegmentalization from
coda contrasts are listed to the right of the box. The space above the box is reserved for representing pre-existing
suprasegmental contrasts, in cases where it is expedient to show them or where the provenance of those contrasts is
unknown.

By way of illustration, Table 48 presents Gedney’s tone box converted into a desegmentalization box.
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Table 48: Gedney's tone box re-interpreted in the style of a desegmentalization box

Desegmental Terminology Gedney’s Terminology
{asp-} - {asp- -son} 1 - Al
{vl-} - {vI- -son} 2 - A2
- A
{glot-} - {glot- -son} {-son} 3 - A3
{vd-} - {vd- -son} 4 - A4
{asp-} - {asp- -2} 1 - Cl
{vl-} - {vi- -7} 2 - C2
-?
{glot-} - {glot- -7} &n 3 - C3 C
{vd-} - {vd- -7} 4 - Cc4
{asp-} - lasp- -H} 1 - BI
{vl-} - {vi- -H} 2 - B2
-H B
{glot-} - {glot- -H} 1y 3 - B3
{vd-} - {vd- -H} 4 - B4
{asp-} | {asp- V-T} | {asp- V:-T} 1| DSI | DLI
I} | I-V-T} l-V: -T} T} 2| DS2 | DL2 D
{glot-} | {glot- V-T} | {glot- V:-T} | ¥ 3| DS3 | DL3
vd-} | fvd-V-T} | {vd-V:-T} 4| DS4 | DL4
Vi Vi tvi | {v3

As an additional example, a particularly complex desegmentalization box for the U language (< Angkuic <
Palaungic < Austroasiatic) of China as described by Svantesson (1988) is presented in Table 49. The four contrastive
tones of modern U, high /H/, low /L/, rising /R/ and falling /F/, were developed through multiple, overlapping waves
of desegmentalization involving earlier contrasts of onset voicing, vowel duration and coda phonation (discussed
further in Section 4.11).

Table 49: Desegmentalization box for U

{vl-} F
v} L m {-son}
L -
H R -T}
Vi | vy

3.5 Summary

The goal of this thesis is to bring the disparate tonogenetic and registrogenetic pathways found among
languages of MSEA under the umbrella of desegmentalization. This, in turn, presents a more cohesive and broadly
explanatory model for use in the historical phonological investigation of tones and registers here and, perhaps,
elsewhere in the world. To that end, here in Chapter 3, we introduced Dockum’s (2019) conception of desegmental
phonology and began the process of expanding it into a general model for segmental > suprasegmental sound change
in MSEA. In Chapter 4, the desegmentalization framework introduced in this chapter will be applied to languages of
the Austroasiatic language family, where each documented desegmentalization pathway will be identified and
investigated.
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4 A Survey of Desegmentalization in Austroasiatic

In Chapter 3, desegmentalization was proposed as a superordinate framework for segmental >
suprasegmental sound change in MSEA, under which conventional tonogenesis and registrogenesis represent
constituent subcategories. In desegmental perspective, Haudricourtian tonogenesis and Huffmanian registrogenesis
are only two of many possible desegmentalization models, each of which may be distinguished according to the
particular combination of desegmental sound change processes employed. By way of example, Huffman’s Khmer
Model of registrogenesis involves just one desegmentalization process, onset voicing desegmentalization, and
Haudricourt’s Vietnamese Model of tonogenesis combines two processes, onset voicing desegmentalization and coda
phonation desegmentalization.

In this chapter, a general survey of desegmentalization in the Austroasiatic language family is presented, in
which many additional desegmentalization models are identified. Austroasiatic is a useful laboratory for such an
investigation because the segmental origins of desegmental phonemes in this family are generally much easier to
demonstrate than those of other MSEA language families. This is due to a number of factors, including the often
shallower time depth of the desegmentalization events, the useful witness of conservative (i.e. non-tonal / non-
registral) Austroasiatic languages and epigraphic evidence from earlier, pre-registral stages of Mon and Khmer.** It is
by no means a new idea to probe the historical phonology of Austroasiatic languages for this kind of evidence. Indeed,
it was Haudricourt’s discovery that Vietnamese tonal contrasts correspond to segmental contrasts in other
Austroasiatic languages which led him to his tonogenetic insights a full seven decades ago. Nevertheless, as will be
demonstrated below, there is still much more to learn from a careful study of desegmental phonology across this
language family.

The focus of Chapter 4 is to categorize and demonstrate the attested desegmentalization models of
Austroasiatic. In Chapter 5, we will return to the project’s research questions and discuss the implications of what is
presented here in this chapter.

4.1 Desegmentalization Processes and Desegmentalization Models

Based on the results of the Austroasiatic desegmentalization survey presented below, there are just four
fundamental desegmentalization processes which produce desegmental phonology in this language family: onset
phonation desegmentalization (OP), vowel height desegmentalization (VH), vowel length desegmentalization (VL)
and coda phonation desegmentalization (CP). Three of these, OP, VH and VL, may be considered primary
desegmentalization processes, as there are documented cases where each of these three have occurred on their own in
a language. Some examples of primary desegmentalization processes occurring in isolation have already been
presented above, including OP in Khmer and Kuay (cf. Sections 2.4.2 & 3.2), VH in Rengao (cf. Section 2.5.2) and
VL in Hu (cf. Section 2.5.1). The survey results suggest that the fourth desegmentalization process, CP, may be
considered a secondary desegmentalization process because, unlike the three primary processes, we have no examples
of CP occurring on its own in a language. In other words, no precedent was discovered among the Austroasiatic
languages for CP occurring unaccompanied by one of the primary desegmentalization processes. This is a somewhat
surprising result, given that it is generally held that CP preceded OP in languages of the Sinospheric Tonbund (i.e. OP
split the original tones that had already emerged via CP). This issue and is discussed further in Section 5.2.3 below.

Different formal combinations of desegmentalization processes produce different typological outputs. Before
the various models identified in this survey are introduced, an orientation to the various possible combinations of
desegmentalization processes is in order. In Figure 10, we present the three primary desegmentalization processes as
three large, primary-colored circles. Each of the primary processes may combine with the one secondary process, CP,
as represented by the smaller circles labeled +CP. The primary processes may also combine with each other in a
language (cf. OP + VH in Kriang, which was introduced above in Section 1.8.4). These are represented by the areas
of overlap between the primary-colored circles. Three separate combinations of two primary desegmentalization
processes are hypothetically possible, as is the combination of all three. In addition, any combination of the primary

34 Indic scripts were adapted for Mon and Khmer in the first millennium of the Common Era.
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desegmentalization processes could in theory be combined with CP, as represented by the +CP circles in the
overlapping areas.

Figure 10: The desegmentalization diagram

Onset
Phonation

+CP

Thus, the total number of hypothetically possible desegmentalization process combinations is fourteen, but
not all of the possible combinations are actually attested in the Austroasiatic survey. Four of the possible combinations
were not found. Table 50 offers a text-based presentation of the possible combinations and indicates whether or not
they are attested in Austroasiatic.

Table 50: Summary of desegmentalization process combinations, both attested and unattested

Simple op Attested Simple OP + CP Attested

Desegmentalization VH Attested Desegmentalization VH + CP Attested

Models VL Attested Models with CP VL + CP Attested

OP +VH Attested OP + VH + CP Attested

Comple.x . OP + VL Unattested Comple.x . OP + VL + CP Attested

Desegmentalization VH 4 VI Unattested Desegmentalization VH 4 VL4 CP Attested
Models natieste Models with CP este

OP + VH + VL | Unattested OP + VH + VL +CP | Unattested

Each combination of desegmentalization processes generates a desegmentalization model. Because it is
unwieldy to refer to each model with reference to its constituent desegmentalization processes only, each
desegmentalization model has been given an informal name for ease of reference. To name them, we have extended
the convention of referring to Huffman’s model of registrogenesis as the Khmer Model and chosen an exemplar
language to name each model. Following an introduction to Proto-Austroasiatic phonology, the remainder of this
chapter will be organized around introducing and describing each of the ten desegmentalization models, which are
summarized in Table 51.
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Table 51: Summary of attested desegmentalization models in Austroasiatic>

oP Khmer Model
Simple Desegmentalization Models VH Rengao Model
VL Hu Model
. L OP + CP Vietnamese Model
Simple Desegmflg:ll)llzatlon Models VH + CP Jeh Model
VL + CP Muak Sa’ak Model
Complex Desegmentalization Models OP + VH Kriang Model
L OP + VH + CP Chong Model
Complex Desegr:e(r:l;allzatlon Models OP + VL + CP U Model
VH + VL + CP Todrah Model

4.2 Proto-Austroasiatic

The Austroasiatic language family is one of the primary language families of MSEA. Austroasiatic languages
are spoken across MSEA and into South Asia and China (see the map in Figure 11).

Figure 11: The geographic distribution of Austroasiatic branches (Sidwell 2015a)
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The enumeration of the Austroasiatic branches is nearly settled. Thirteen or fourteen branches are widely
recognized, depending on whether one coordinates Mang and the Pakanic languages under one Mangic branch or not
(Peiros 2004, Jenny & Sidwell 2015). In the past, it was proposed that Austroasiatic be split into two primary branches,
one containing the typologically Indospheric Munda languages spoken in India and Bangladesh and one containing
the rest of the branches (Pinnow 1963). This latter branch was referred to as Mon-Khmer, a term which has become
virtually synonymous with Austroasiatic today, as this binary split in the family has fallen out of favor. Sidwell (2009,
2015a, 2021) has produced a number of useful summaries of Austroasiatic classification and the classification scheme

35 See Table 106 below for a list of languages that exemplify each of these models and relevant references
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presented in Figure 12 is his. There is evidence to suggest a relationship between Khasian and Palaungic and between
Aslian and Nicobarese, but no other proposed nesting relationships are well-supported. As a result, Sidwell proposes
a rake-like structure for the Austroasiatic branches.>

Figure 12: Austroasiatic classification (Sidwell 2015a)
Austroasiatic

Munda Palaungic Mangic Katuic Bahnaric Monic Nicobarese

Khasian Khmuic Vietic Khmeric Pearic Aslian

In this section, a brief overview of our current understanding of the Proto-Austroasiatic phoneme inventory
is presented. The reconstruction presented here was developed through the pioneering work of Harry Shorto and
through the ongoing work of Paul Sidwell, who is building on the foundation laid by Shorto in his comparative
dictionary of Austroasiatic (Shorto 2006, Sidwell & Rau 2015). Branch-level and sub-branch level reconstructions
will be referred to as p + branch throughout (e.g. Proto-Katuic = pKatuic) and Proto-Austroasiatic will be referred to
as pAustroasiatic.

Sidwell & Rau (2015) reconstruct the phoneme inventory of pAustroasiatic main syllables as demonstrated
in Table 52. pAustroasiatic words were either monosyllables of the shape C(M)V(F) (M = medial sonorant, F = final
/ coda consonant) or disyllables of the shape P(R)CV(F) (P = presyllable onset, R = presyllable rime of *N, *r *1).
Because desegmentalization very rarely involves material in the presyllable, we will focus on the main syllable here
and throughout this chapter.’’

Table 52: pAustroasiatic main syllable segmental reconstruction (Sidwell & Rau 2015)

C M \4 F
*I'p t ¢ k ? p t c k ?
b d 3 g
6 d ) i9 uo
m n pn g (ie) (uo m n pn q
w 1 1 i u i ulw | j
r r|e o o e 9 o r
s h|h| & a o € a o s h

While pAustroasiatic is currently reconstructed without desegmental phonology, it cannot be entirely ruled
out. One proposal has been put forward for a pAustroasiatic creaky-modal contrast (Diffloth 1989), but the current
consensus among concerned scholars is that pAustroasiatic was without tones and registers and that, where
desegmentalization did occur in Austroasiatic, it occurred independently in the various branches (Sidwell & Rau 2015,
245-247). Let us begin, then, with a brief overview of the pAustroasiatic contrasts which are relevant to the four
desegmentalization processes presented above.

Onset Phonation: The pAustroasiatic onset inventory is divisible into three manner of articulation series:
stops, sonorants and fricatives. The sonorants and fricatives are without phonation contrast, as only voiced sonorants
and voiceless fricatives are reconstructable. While certain modern Austroasiatic languages exhibit phonation contrasts

36 Sidwell (2021) reports preliminary findings from computational phylogenetic comparison which differ from the rake-like
interpretation and support a more nested interpretation of Austroasaitic classification. As Sidwell states, however, these results
remain to be corroborated in terms of historical phonological developments.

57 In cases of onset phonation desegmentalization, a voiced sonorant in the main syllable onset is typically permeable to the
conditioning effect of the presyllable onset (e.g. pKatuic *brre:k ‘shoulder pole (for carrying smth)’ > Kriang /prre:k/, but pKatuic
*prnias ‘broom’ > Kriang /prni:h?/). Otherwise, it is the voicing specification of the main syllable onset that determines tone or
register assignment in onset voicing desegmentalization for both monosyllables and sesquisyllables.
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for sonorants and a few proto-branch level reconstructions include such contrasts (i.e. pBahnaric, pPalaungic &
pPearic), these are secondary developments arising out of the reduction of sesquisyllabic onsets.

Among oral stop onsets, a three-way phonation contrast of voiceless, voiced and implosive is reconstructable.
No velar implosive is indicated and the palatal implosive’s reconstructability is in question given that it contrasts with
pAustroasiatic *J in the Katuic branch only (Sidwell & Rau 2015, 238). Table 53 gives a simplified account of the
evolution of pAustroasiatic stop onset phonation contrasts across the Austroasiatic branches based on Sidwell & Rau
(2015, p. 240). We see that the *implosive series was already merged into the *voiced series in pKhmuic, pKhmer,
pPearic and pAslian. For those branches in which the contrast between the *implosive and *voiced series is preserved
at the proto-branch level, subsequent loss of the contrast has often occurred within the branches. For example, among
the modern Bahnaric languages, just one language, Bahnar, retains any trace of the old contrast between *implosives

and *voiced stops.

Table 53: Evolution of pAustroasiatic initial stop phonation contrasts in Austroasiatic branches
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Vowel Height: pAustroasiatic is reconstructed with a vowel inventory that is typical of most modern
Austroasiatic languages in MSEA. The monophthong inventory fits in a three-by-three matrix of three vowel height
distinctions and three vowel backness distinctions with a gap at the close central position (see Table 52). One series
of diphthongs is reconstructed and a more speculative second series is possible. It is no simple matter to trace vowel
developments across the Austroasiatic family. Nevertheless, well-informed reconstructions of vocalisms at the proto-
branch level are available now for most branches and those will be more relevant to the discussion of vowel height
desegmentalization below than the reconstructed pAustroasiatic vocalism.

Vowel Length: Vowel length contrast is reconstructable in every Austroasiatic branch except for the heavily
restructured pMunda (Sidwell & Rau 2015, 312) and vowel length contrast is consequently reconstructable for
pAustroasiatic as well.

Coda Phonation: We may group the reconstructed coda consonants of pAustroasiatic into four groups
according to phonation type: (1) sonorant {-son} (*m *n *n *p *r *1 *w %), (2) glottalized {-?} (*?), (3) voiceless
fricative {-H} (*h *s) and (4) stopped {-T} (*p *t *c *k *s). A noteworthy feature of pAustroasiatic is that it did not
permit open syllables; therefore, vowel-final syllables are excluded from the inventory of reconstructable {-son}
syllables. This ancient state of affairs is attested in Old Mon inscriptions and is preserved even today in languages
from three separate branches of Austroasiatic: Khmuic, Palaungic and Aslian (Sidwell & Rau 2015, 242).

There has been certain amount of reorganization within the inherited {-son} and {-?} coda phonation patterns
over time and across modern Austroasiatic languages. The {-?} pattern is represented in pAustroasiatic by the glottal
stop coda *? for sure and also possibly by glottalized sonorant codas (Shorto 2006), although the latter remain
controversial. The pVietic glottalized sonorant codas on which Shorto based their reconstruction in pAustroasiatic are
quite likely a regional development under the influence of Old Chinese, which had a robust contrast of plain and

B PAA *p *t *c *k > pNicobaric *f *t *s *k (Sidwell 2018)
¥ PAA *6 *d> pNicobaric *p *dr (Sidwell 2018)
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glottalized sonorant coda consonants (see Section 5.2.4.3). In any event, the pAustroasiatic glottal stop itself is
securely reconstructable and it has developed along three broad patterns among Austroasiatic languages.

Pattern 1 — Retention: pKhmuic, pPalaungic and pAslian retained the glottal stop coda and, therewith, a
prohibition against open syllables (at least in native etyma).

Pattern 2 — Deletion: In some languages, pAustroasiatic *? has been generally deleted in coda position. In
this way, rimes from the {-?} coda phonation set were transferred to the {-son} set and open syllables were

introduced in native Austroasiatic etyma. Rime glottalization has often been reintroduced via secondary
developments, such as the debuccalization of velar stop codas.

Pattern 3 — Split: In pVietic, we find a curious reorganization of coda glottalization under conditioning that
is not currently understood. pVietic retains pAustroasiatic {-?} in some cases but shows open syllables in
others. In addition, pVietic retains pAustroasiatic sonorant codas as such in some cases, but shows a
glottalized sonorant coda in others. Ferlus (1998a, 2004) has hypothesized that this reorganization of coda

glottalization is due to the confounding influence of sesquisyllable collapse (see discussion in Section
5.2.4.3).

Table 54 demonstrates the evolution of the glottal stop coda (*-?) and sonorant codas (*-N) from
pAustroasiatic to the reconstructed proto-branch levels.

Table 54: Evolution of PAustroasiatic *? and sonorant consonant codas in Austroasiatic branches®
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4.3 The Khmer Model (OP)

Now that pAustroasiatic has been introduced, we turn our attention to the main purpose of this chapter:
surveying documented instances of desegmentalization among the Austroasiatic languages. We begin with one of the
three simple desegmentalization models (those models that involve just one desegmentalization process).

Much has been said about OP already in Chapters 2 and 3. To review, in Section 2.3.2, the phonetics of the
register phenomenon (i.e. the register bundle of cues) was introduced along with a discussion about how the high and
low registers are associated with historically voiceless and voiced onsets, respectively. An overview of Huffman’s
model of registrogenesis was then offered in Section 2.4.2, which periodizes the development of register from OP into
four distinct stages. In Section 3.2.2.1, we recast Huffman’s model with reference to Hyman’s (1976) model of onset
voicing transphonologization and expanded its output potentialities to include both innovative vowel quality contrasts,
as Huffman’s original model had it, and innovative pitch contrasts, as in Hyman’s examples. Then, in Section 3.2.2.2,

an example of tripartite OP was presented from the Va language, in which three different desegmental phonemes were
conditioned by three different contrastive onset phonation types.

% pMangic is missing from this table because the historical phonology of this branch remains poorly understood (although, cf.
discussion on Bolyu in Section 4.6.1).
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In general, OP is understood as having three potential outcomes: register, tone or tone split (Haudricourt
1961, 1965; Matisoff 1973). The latter outcome, tone split, occurs when OP is a part of a more complex
desegmentalization model, as in Haudricourtian tonogenesis, but the first two, register and tone, are the possible
outcomes of OP in a simple desegmentalization model. In this section, we will explore the different configurations
and output typologies documented for languages which have undergone OP only.

4.3.1 Register Restructuring: F1, FO or Both?

Languages which undergo simple OP enter a register stage which mediates an eventual restructuring of onset
phonation contrasts in one of two directions: into innovative vowel quality contrasts or into innovative pitch contrasts
/ tones (see Figure 8 in Section 3.2.1). Much more infrequently, register languages are encountered in which neither
F1 nor FO are reliable register cues, and voice quality differences are demonstrably primary. This is documented in
Wa (< Palaungic) (Diffloth 1980, Watkins 2002) and in a variety of Mon in Thailand (Abramson et al. 2015).
According to Huffman’s (1976) model and, more recently, Thurgood’s (2002, 2007), it would be appropriate to
consider these languages relatively conservative register languages, having developed the expected voice quality
differences but not having restructured in either of the two typical directions. However, because it has become
increasingly clear that a stage marked by extrinsic voice quality differences is not necessarily pre-requisite for
desegmental developments (Ta et al. 2019, Brunelle, Ta, Kirby & DPinh 2020), it is unclear at this time how voice
quality-primary register languages such as these are expected to develop. One reasonable hypothesis is that, over time,
phonologized differences of vowel quality or pitch will emerge and overtake voice quality, after which point the
prototypical register life cycle will pertain. Another possibility is failed secondary split. If the historical onset voicing
contrast conditions register-like allophonic variation, in which voice qualify differences are most prominent, but
register ultimately fails to phonemicize, the voice quality differences may simply fade over time. They would
constitute the last vestiges of the fading onset voicing contrast, as that contrast gradually neutralizes.

Register languages, voice quality-prominent outliers notwithstanding, ultimately drift in one direction or the
other: towards F1-prominence or FO-prominence. There is already a name for the process by which OP evolves to
introduce register and then resolves into novel vowel quality contrasts: the Khmer Model. However, no name is
currently given to the Khmer model’s fraternal twin, in which OP evolves into register and then resolves into novel
pitch-primary tone contrasts. We will, therefore, propose a name for it here, the Khmu Variant of the Khmer Model,
in reference to the particularly well-known and well-documented instance of this tone formation process in the
northern and western dialects of Khmu (< Khmuic).

It is possible for a language to phonemicize both F1 and FO contrasts out of one and the same historical
register contrast, but this is apparently rare. We see indications of this phenomenon in real time in the Kuy dialect of
Kuay, where the register contrast has already conditioned vowel quality splits but register contrast persists, cued most
prominently now by FO differences (Gehrmann & Kirby 2019). We find a mature example of this outside of
Austroasiatic in the Hmongic language Zongdi. In this language, vowels in words of tone categories B2 and C2 (i.e.
{vd- -?} and {vd- -H}, respectively) have undergone vowel raising, while vowels in words from the A2 and D2 (i.e.
{vd- -son} and {vd- -T}, respectively) categories are unchanged (Wang 1994, Wang & Mao 1995, Ratliff 2010). This
indicates that a low register vowel raising effect was operative at some point in the past, but it was blocked for some
reason in the A and D tone categories. However this state of affairs may have arisen, it is clear is that onset phonation
contrast has transphonologized in two different directions at the same time in Zongdi, triggering the phonemicization
of novel vowel contrasts and novel tone contrasts. This illustrates clearly that the categorical line drawn here between
a Khmer Model of desegmentalization and a Khmu Variant of that model is not inviolable. Nevertheless, in typical
cases, we expect that languages will tend to desegmentalize OP in one direction or the other.

4.3.2 The Khmer Model Proper

The Khmer Model has received a lot of attention already above and examples from Khmer and Kuay were
already highlighted, so we will not repeat that analysis here. It should be noted that it is not necessarily helpful or even
possible to label a language which is currently registral as being either on the Khmer Model Proper trajectory or on
the trajectory of the Khmu Variant. During the register stage, F1 and FO cues are commonly both employed as cues to
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the register contrast and, in these cases, one cannot predict which will ultimately prevail or, indeed, whether both
might survive and thrive as innovative phonemic contrasts. We can only confidently label a language as having
followed the Khmer Model Proper when F1 has either demonstrably overtaken the other register cues in both reliability
of production and perceptual salience or in post-registral languages like Standard Khmer where the vowel splits are
complete and register has faded away. There are few such post-registral languages, but another example of a clearly
post-registral Khmer Model language is Lawa (< Palaungic) (Diffloth 1980). In addition, Huffman (1985b) proposed
three Katuic languages — Bru, Kriang (Ngeq) and Katang — as “candidates” for inclusion in this category. Having
personal experience researching all three of these languages (Gehrmann 2016, 2017, 2019), I concur that certain
register-conditioned vowel splits have already been accomplished in Bru and Katang, but not in Kriang. However,
even in Bru and Katang, vowel splits are not as thoroughgoing in the vocalisms of these Katuic languages as they are
in Khmer and Lawa and categorical differences of voice quality clearly remain. Further investigation into the
production and perception of register in these languages would be needed to determine the role F1 is currently playing,
but, all things considered, I agree with Huffman’s suggestion that they are almost assuredly moving through the Khmer
Model Proper.

Finally, a fundamental question related to this Khmer Model OP remains to be addressed here. If the Khmer
Model is a formulation describing the transphonologization of onset phonation contrasts, a kind of segmental contrast,
into vowel quality contrasts, another variety of segmental contrast, are we really justified in considering this particular
sound change model a desegmentalization model? Is this not just an example of segmental > segmental sound change?
The answer to this question hinges perhaps on another related question: is an intermediary register phase truly
necessary for onset phonation contrast to transphonologize into vowel quality contrast? And this leads to yet another
conceptual question: is register really necessarily a suprasegmental contrast or could it be construed as a segmental
contrast instead, bound perhaps to vowels?

While these are big and difficult questions which cannot be comprehensively resolved here and now, let us
explore the issue, taking as an example, recent research on Chru. Chru is a very young register language from the
Chamic branch of Austronesian spoken in Vietnam. In this language, differences in F1 are the most reliable correlates
of the two registers for most speakers, and there is no support for the hypothesis that these F1 differences were
developed through intermediate stages where vowel phonation or “breathy release” of devoiced stops were extrinsic
or exceptionally prominent/salient (Brunelle, Ta, Kirby & Pinh 2020). For many speakers recorded in this study, there
is free variation among reflexes the historically voiced stops between conservative allophones that preserve closure
voicing and innovative allophones which are phonetically devoiced. The authors found that, “with the notable
exception of F1, differences in FO, H1*-H2* and CPP are more pronounced when stops are prevoiced than when they
are devoiced. We interpret this as evidence that F1 is the primary, obligatory, property of the register contrast, but that
other properties can be enhanced in clear speech contexts, where prevoicing is also most likely to be present.”
(Brunelle, Ta, Kirby & Dinh 2020, 17). We may infer from this that at an earlier stage, the low register cues of Chru
(raised vowels, lowered pitch and breathier voice quality) became phonologized / extrinsic concomitants of stop
closure voicing as in Hyman’s Stage 2 (see Table 2), and that FO and voice quality differences remain somehow
mechanically tied to stop voicing.’! Meanwhile, F1 differences appear to have broken off from the pack and ascended
to something approaching phonemic status. The fact that the F1-lowering effect persists in the low register whether
the stop onset is phonetically prevoiced or devoiced would appear to support this assertion.

We may conceptualize the kinds of register contrast that arise in conjunction with simple OP as existing
along a continuum, with register contrasts upheld primarily by prototypically segmental phonetic features such as
VOT and vowel height on one end and register contrast associated more with prototypically suprasegmental phonetic
features, like pitch and voice quality, on the other. Chru register would be placed near the “segmental” pole on this
continuum, as the phonological implementation of pitch and voice quality is marginal in this example in comparison
to that of VOT and vowel height. Nevertheless, differences of pitch and voice quality are there; they are measurable

61 Note that “mechanically tied” here is not meant to imply intrinsic microvariation; the degree of variability is too great for that. It
is simply used to reflect the fact that pitch lowering and laxer voice quality are more reliably present in words produced with
prevoiced onsets than in words with devoiced onsets.
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and co-vary in the expected manner with historical onset voicing. This particular pattern in the phonological
implementation of these particular features aligns exactly with the prototypical instantiation of register, irrespective
of'the relative prominence of the constituent cues. If it is taken as a given that register is by definition a suprasegmental
contrast (as we do in this thesis), then there can be no doubt that even in this very “segmental” example of Khmer
Model registrogenesis in Chru, onset voicing has indeed been desegmentalized as a suprasegmental contrast of
register.®? That this register contrast may be rapidly advancing through the Khmer Model progression towards vowel
quality splits (a conjecture at this point, though a well-supported one), is immaterial. In the Khmer Model, onset
phonation is first transphonologized into register before vowel quality splits are phonemicized and, therefore, the
evolution of historical onset phonation contrasts in the Khmer Model qualifies as OP.

4.3.3 The Khmu Variant of the Khmer Model

FO-prominent outcomes for OP have been referred to repeatedly in this thesis, but no natural language
examples have been discussed up to this point. Only a few northern Austroasiatic languages are described as having
a two-tone inventory developed via OP, including western dialects of Khmu (Svantesson 1983, 1989; Premsrirat 1999,
2001, 2004; Svantesson & House 2006)% and certain varieties of two Palaungic languages: Lamet (Mitani 1965,
Conver 1999)% and Blang/Bulang/Samtao (Diffloth 1980, Zhou & Yan 1983, Li et al. 1986, Svantesson 1989).% It is
perhaps relevant that all three of these languages are spoken in relative geographic proximity to one another in the
area where Laos, Myanmar and Yunnan come together.

In this section, a brief overview of the situation in western Khmu is described. Premsrirat’s (1999, 2001,
2004) cross-dialectal survey of the Khmu language offers a clear example of the evolution of FO-prominent register.
Svantesson’s earlier introduction to the topic divided Khmu into two categories — tonal and non-tonal — but Premsrirat
added a third: registral. Phonetic investigation of tonal varieties (Gandour et al. 1978, Svantesson & House 2006,
Abramson et al. 2007) and non-tonal varieties (Kirby 2021) have been undertaken, but the registral varieties referenced
by Premsrirat remain to be studied.®

Premsrirat (2004) compares seven dialects of Khmu. Three of these are non-tonal eastern Khmu varieties
which have not undergone OP. The remaining four are western varieties, all of which have undergone OP with
differing results. Two of these western varieties are described as registral and two are described as tonal. In all four of
the western varieties the *voiced stops have become voiceless, the *voiceless sonorants have become voiced and their
former contrast is now reflected in either register or tone. In three out of four varieties, reflexes of *voiced stops have
merged with reflexes of *voiceless stops but in the fourth variety, a tonal one, the devoiced stops have become
aspirated and remain distinct from the etymologically voiceless stops.

These seven dialects are interpreted by Premsrirat as reflecting a progression of stages in a simple tonogenetic
model involving OP only. According to this model, the two register languages represent a transitional stage between
the non-tonal and tonal varieties. This matches well with the general model for OP presented in this thesis (see Figure
8 in Section 2.2.1). The pitch contrasts in the tonal varieties represent formerly registral contrasts, in which FO became

2 The question of whether register is definitionally suprasegmental is valid but will not be pursued further here, except to say that
there is no doubt that register can be conceptualized as having one foot in both worlds: segmental and suprasegmental. One gets
the impression that register is perhaps somehow less suprasegmental than tone (see Section 2.3.3), but how to quantify such an
assertion is not clear.

9 Note that Svantesson refers to these “western” Khmu varieties as “northern” in his work.

% Although other researchers classify Lamet as a conventional register language and do not analyze pitch as being the primary cue
for the contrast (Lindell et al. 1978, Ferlus 1979, Charoenma 1982, Svantesson 1989). Whether this is an issue of dialectal variation
or differing analyses among researchers is unclear at this time.

% Diffloth (1980) calls it tone but remarks that the low tone is sometimes accompanied by breathy voice. Subsequent studies all
indicate that Blang/Bumang/Samtao languages typically have a four-way contrast described as a two-way tone contrast crosscut by
a two-way register contrast (Paulsen 1992, Harper 2009). Given the relative scarcity of words in low register, Sidwell (2015c)
dismisses the proposed register contrast calling breathiness “a concomitant of low tone” instead. Further study is needed.

% It should be noted that “tonal” in this context is indistinguishable from the concept of “FO-prominent register”. To put it another
way, FO-prominent register is an identifiable subtype of tone contrast, which is binary and develops via OP in the same manner as
register.
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the most prominent cue and then phonemicized. Khmu examples provided by Premsrirat (2004) reproduced here in
Table 55.

Table 55: Examples of Khmu varieites at different stages of tone/register development
Non-Tonal Registral Tonal (-asp) Tonal (+asp)

*buie rice wine bu:c pu:ct puc phu:c
*pu:c to take off clothes pu:c pu:ct pu:c pu:c
*bok  to cut down a tree bok pok® pok phok
*pok  to take a bite pok pokH pok pok
*bum  to chew buim pumt pum pium
*pu:m fo fart pu:m pu:m!! pi:m piim
*jaf  fo weight Jap capt can chap
*can)  astringent can can!! can can
*glaiy  stone glamy klamgt kam khamy
*Kkla:y eagle kla:y kla:p" kam kam
*Pa?  to fear no? ot nd? 0d?
*hyy3?  paddy rice "po? po?H nd? n5?
*wa? to chase wa? wa?l wa? wa?
*hwad  monkey "wa? wa ! wa? wa?
*raxy) flower ra:y ra:;pt ram ram
*hrawy  tooth hra:p ra:;gh ra:m ra:ny

4.3.4  The Va Variant of the Khmer Model

Both the Khmer Model Proper and the Khmu Variant involve the desegmentalization of a binary onset
phonation contrast between voiced and voiceless onsets. The Yingla Va language, introduced above in Section 3.2.2.2,
demonstrates the possibility of the desegmentalization of a trinary onset phonation contrast. Typically, even in a
language with more than two contrastive onset phonation types, only two desegmental phonemes will be conditioned.
For example, it was shown in Section 3.2.2.2 how *voiceless aspirated stops patterned with the *voiceless stops in
Kuy in conditioning the high register rather than conditioning the emergence of a third register. Similarly, in western
Khmu, the pKhmuic *glottalized sonorant onsets group with the *voiceless sonorant onsets to condition the high tone
and do not condition a third tone (Svantesson 1989). However, Yingla Va is unique among the simple OP languages
surveyed here, in that the three way contrast between pWaic *voiceless, *glottalized and *voiced sonorant onsets has
been transphonologized into three tones (see Table 43) (Sun 2018).¢

Since Va tonogenesis has already been introduced above, we will not repeat it here, except to comment that,
while three-way OP is quite common in Sinospheric tone languages, where they crosscut tones developed through CP
(Haudricourt 1961, Gedney 1972), it would appear that it is a very rare occurrence in simple OP languages. However,
as Sun (2018) points out, there is widespread bilingualism with Tai Nuea (< Southwestern Tai < Kradai) in the Yingla
Va community and the tone split in Tai Nuea A tones (i.e. {-son}) parallels the Yingla Va tripartite OP pattern exactly.
It may well be that bilingualism with Tai Nuea encouraged the otherwise unique and typologically marked trinary OP
in Yingla Va. Desegmentalization boxes for both Yingla Va and Tai Nuea are presented in Table 56. The Tai Nuea
analysis is based on that of Edmondson & Solnit (1997).

7 Diffloth (1982a, 1982b) has proposed scenarios whereby implosive stops condition a third register in Kuay and Mon. The Kuay
situation is explicable as a secondary OP event whereby *implosives became plain voiced stops before taking part in a second wave
of registrogenesis (Gehrmann 2015, 2016; Gehrmann & Kirby 2019), but the Mon situation involves additional complications (see
discussion in Section 5.2).
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Table 56: Parallel tripartite OP in Yingla Va and Tai Nuea tone A

Yingla Va Tai Nuea
{asp-} | High {asp-} | 25
{vl-} . {vl-}
M d 33 - " "
{glot-} ! {glot-} {-sonj "A
{vd-} | Low {vd-} | 51

4.4  The Rengao Model (VH)

While there are many examples of languages which have undergone OP in isolation from any other
desegmentalization processes, it is comparatively uncommon for a language to undergo VH in isolation. We have
already been introduced to such a language in Rengao, which was discussed in Section 2.5.2. In this section, we
investigate the development of vowel height-conditioned register in Rengao and other Bahnaric languages to propose
the Rengao Model. We will review data showing that onset voicing was irrelevant to the development of register
contrast in Rengao and its siblings in the North Bahnaric sub-branch and that North Bahnaric register contrasts in fact
developed out of historical differences of vowel height. Discussion of the phonetic underpinnings of the Rengao Model
of registrogenesis are then presented, along with an example of an early-stage Rengao Model language from Sre, a
Bahnaric language from the South Bahnaric sub-branch.

4.4.1 Register Distribution in North Bahnaric Languages

In the North Bahnaric sub-branch of Bahnaric, we find a group of languages with binary register contrasts
that are phonetically equivalent to Khmer Model register contrasts (Smith 1972; Gregerson 1976, 1984), but not
cognate with historical onset voicing. In fact, these North Bahnaric languages retain a robust contrast between voiced
and voiceless onsets among both stop onsets and sonorant onsets, all of which were inherited from pNorth Bahnaric
(Smith 1972, Sidwell 2015b). And so, the North Bahnaric register contrast did not arise to enhance and replace
historical onset voicing contrasts as expected; rather, register exists alongside onset voicing contrasts and is an
unrelated category in North Bahnaric phonology. A notable exception to this generalization is the Sedang language,
which will be discussed under the Chong Model in Section 4.10.

In order to illustrate how North Bahnaric register contrasts are orthogonal to onset voicing and sensitive to
vowel height, the lexical data in Tables 57 through 64 are provided. In these tables, reconstructed pBahnaric etyma
are presented alongside their modern reflexes in four modern North Bahnaric languages: Rengao, Jeh%, Halang and
Hre. We see that low register is associated with pBahnaric close vowels *i(:), *i(:), *u(:); the mid central vowel *a(:);
and at least in some cases, the mid front vowel *e(:). High register is associated with the open vowels *&(:), *a(:),
*9(:); the diphthongs *ia, *uo; and the back mid vowel *o(:) (cf. discussion in Sidwell (2015b)). The pBahnaric lexical
reconstructions in Tables 57-64 are Sidwell’s (2011) and the North Bahnaric lexical data are extracted from the
following sources: Rengao (Gregerson & Gregerson 1977), Jeh (Thong & Gradin 1979), Halang (Cooper & Cooper
1964, 1976) and Hre (Phillips et al. 1961).

% The lexical data for Jeh here represents the Northern Jeh variety as described by Gradin (1966). This northern variety is a typical,
Rengao Model register language, whereas the Southern Jeh variety described by Gradin constitutes the prototype for the Jeh Model
introduced in Section 3.4.2.
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Table 57: Register distribution with pBahnaric *b-

pBahnaric Rengao Jeh Halang Hre
*Bos snake bas* bast be:ht biht
*buk ~ *buk  decayed, rotten buk® puk® buk® bok!
*Bean Sull, filled bipt bipt bi:pt binpt
*buh to roast buh buh* bu:ht buht
*bul drunk bul* bol- bul* but
*bri: forest bri:k bri:k bri:k brit
*-be: goat babi:H bu’bej!  bobe:!  bubi'
*ba:? father ba?! ba:?! ba:?H ba?"
*boh salt boh! boh!! bo:h" boh!!
*Bar two ba:rtt ba:1 ba:rtt baj™
*tbo:n coffin, trough bo:gH bo:g"  buap™ buang"
*bra;j thread bra:j* braj?  braj" braj!
Table 58: Register distribution with pBahnaric *p-
pBahnaric Rengao Jeh Halang Hre
*plo:m leech (land type) plem*  plem" plem* plem"
*pu? to carry pu?t po:?t po:?t po?t
*prit banana pre:tt priatt  priott prett
*pah split, crack pah™ paht pa:hH paht
*par to fly partt part par® part
*pe: three pi:H pej™ pe:H pi?H
*parm fishtrap (cylindrical) pa:m" pam"  pam"  pem!
*pan to shoot pen!! pen!! pep! pen™
*pla: blade pla:f pla:f pla:t pla™
*prok squirrel pro:k"  prok"  pruak"  pruak!
*por cooked rice, gruel po:rt po:1H puart! puall
*puos calf, foreleg pu:sH puas®  puosH poj™H
*puan four pun® puan®  puon”  pun®
Table 59: Register distribution with pBahnaric *d-
pBahnaric Rengao Jeh Halang Hre
*dic slave, servant dik* di:k- di:k- dict
*du(:)m ripe, red du:mt dumt du:mt dumt
*dow to run, chase away kodaw!  kodaw" godo:" kodaw"
*dak water da:k" da:kH da:k" diak™
*dac only, truly, nearly dek™ dekf da:n®  dek" decH
*dok monkey dokH dok™ dokH dok™
*-dok to hide (something) kodo: k"  kodo:k! goduak! koduak!
*dam young male, bachelor tadam"  dam"dam" dam" nel” rodam"
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Table 60: Register distribution with pBahnaric *t-

pBahnaric Rengao Jeh Halang Hre
*-torr comb of rooster tarl te:1- terrt terk
*ta:1 to answer te:1- te: 1t te:I- tewl
*top ~ *tip to bury, set in ground tonap"  tapt tapt honap"
*: hand, arm ti:k ti:k ti:k it
*tuy to carry on shoulder pole ton“ tuan®  hotuon® tuapt
*ta:p to slap ta:pH ta:pt ta:pH tept!
*tac to sell, trade tek!t tek! tek!t tecH
*t0? hot tu?H tu?H tu: M to?H
*ta:m yet; in time ta:mH tam"  tam" temH
*tan to weave (cloth, baskets)  ta:n" taan?  tanM tapH
*tion tail tirgH teg?  tiapH tenH
*tom handle tomgH tomg"  tuap! tuant
*troom ~ *trom  hole (cavity) trom" trom" truam"  trom"

Table 61: Register distribution with pBahnaric *}-

pBahnaric Rengao Jeh Halang Hre
*1ik to hoe, cultivate Jekt Jiakt  yiok! Ject
*101) foot, leg Jemt jopt  jorpg* Jent
*1il barking deer Jilt Jelb  Filt Jiwk
*11? ache, painful, illness  Ji?" Ji?v o ot Jit
*u? sour Jorr Jua?t  juo?t Jort
*ur to descend, go down  jurt jol*  jyurt Jua®
*1it ten Jatt Jatt  jath Jatt
*10r to siphon, pour jourt jualt  yuort (yua™)
*1ah be able Jah! Jah"  yathH Jah"
*Tu9j deer (large) Jo:jH Jugt o quolt Jojtt
*10h to peck, stab Juht joh"  yo:h" johH

Table 62: Register distribution with pBahnaric *c-

pBahnaric Rengao Jeh Halang Hre
*cuy axe copt cuapt  cuopt cuan®
*cur pig curk colt curk cual
*celam bird cimt (cim")  ciim® cim®
*cenn cooked cin® cent (cen) ?acint
*coh to light, ignite, burn  cuh" cuht (cu:hY)  coh™
*cak body cak! cak! cak! cak!
*carn knife, sword cap we?"  cagH canf! capf!
*caw grandchild caw!l cawt  caw!l saw'!
*ciom to feed cem!! ciam?  ciom! cem!
*coyj to plant, dibble co:jt co:jt cuaj!t cojtt
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Table 63: Register distribution with pBahnaric *g-

pBahnaric Rengao Jeh Halang Hre
*oi] head galt kal- kalt gawl
*gum ladder, stair gomt guant guont guant
*orim ~ *krim  thunder gramb gramt  goramt -
*sgir drum hogart  sigal® hogart -
*rgoj ~ *rgaj skillful, clever rogaj- logaj" rogejt -
*oun forested land gunt - gun gont
*gon post for sacrifice - gan* gan* gan*
*griang fang griapt driap  griop" -
*g9? to knock - go?t go:?t gogo?!
*gar seed gart! - gart! -
Bahnar /gam/ black gam™ - - gam™
Bahnar /go:n/ gong (large) gogH go:pH guan!! -
Bahnar /poga:n/ medicine pogamgt  poga:nt boganp" -
Bahnar /goh/ clean, empty - goh!! rogo:h?  goh!
pChamic *gan  cross bogan"  pogan! - -
pChamic *gah  side, direction gah! - ga:h! gah!!

Table 64: Register distribution with pBahnaric *k-

pBahnaric Rengao Jeh Halang Hre
*klorm liver kle:m* klem* klem"  klem"
*ki(o)t frog kitk kiatt (ki:t) kett
*kon large kan® - - kan*
*krun ~ *krong  knee kup® krapt - krant kukran®
*kot to tie up kat® - - kat®t
*kuj to sleep, lie down kuj* - (kujy™ kgt
*ka: fish ka:H ka:H ka:"H ka™
*kal to fell (tree) ka:I" ka:1" kalt kaw™
*kam jaw, chin ka:gH kamg®  kampH kiap™
*kap to bite kap™ kap™ kap™ kap™
*ke:an edge ki:pgH kip"  kenip"  kep®
*klak intestines, belly kla:kH kla:k®  kla:kH kliak™
*kla:p hawk kla:nH kla:p"  klam" kliap"
*komn child ko:nH ko:n"  kuan" kon™
*ko:p bracelet ko:g" komg"  hokuan" kuap"
*ko:p turtle (land variety) ko:p" ko:p"  kuap™ kop™
*koh to cut, chop (wood)  koh" kohH ko:hH kohH
*kra(:)p stuck together kra:p™ kra:p®  kra:p™ krepH
*kra? old (of persons) kra?H - kra:?H kra?!

4.4.2  The Relationship between Vowel Height and Register

Environmental conditioning from consonants has an effect on the origins, distributions and evolutions of
suprasegmental contrasts far more commonly than vowels do. Vowels affect tones so infrequently, in fact, that in the
past, it was doubted whether or not vowel-tone interactions even existed at all (Hombert 1977). Many clear examples
of such interactions have come to light since, as Becker & Jurgec (2017, 11-14) demonstrate in their useful summary
of this issue.
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All things being equal, closer vowels naturally have higher FO than more open vowels (intrinsic F0) and this
has been suggested as a universal of vowel production (Whalen & Levitt 1995, Maddieson 1997, Chen et al. 2021).
The explanation for this may be found in articulatory mechanics, given that a raised tongue body will pull on laryngeal
tissues, including the cricothyroid muscle, which is involved in the manipulation of FO (Ohala 1973, Honda &
Fujimura 1991). However, auditory perception may play a role as well, since the low F1 frequencies intrinsic to close
vowels approach the bandwidth range in which FO is found. This may encourage a perceptual integration of low F1
and raised FO for close vowels, whether universally or only in the phonologies of certain languages (Hoemeke & Diel
1994).

Instances of direct interaction between vowel quality and pitch are uncommon, both worldwide and in MSEA,
but the interrelationship between vowel quality and the MSEA register phenomenon is clear. As we have discussed in
the context of the Khmer Model, the direction of conditioning is typically from onset phonation to register to vowel
height, with low register conditioning vowel raising and high register conditioning vowel lowering. However, we also
have examples of a reversal of the conditioning relationship in certain Bahnaric and Katuic languages (Sidwell 2015b;
Gehrmann 2015, 2019). In these languages, historical vowel height contrasts have been desegmentalized into register
contrasts without conditioning from OP. There are two basic models of registrogenesis then, the Khmer Model
(registrogenesis from OP) and the Rengao Model (registrogenesis from VH) (see Table 65).

Table 65: Two basic models for registrogenesis. the Khmer Model & the Rengao Model

Khmer Model Rengao Model
(OP > Register) (VH > Register)

high

V1) V1)

register
low

register register

{vd-} {vd-}

register
{more open V} {closer V} {more open V} {closer V}

While the Rengao Model of register formation is comparatively rare in MSEA, this pattern of development
is quite plausible. In the Austroasiatic language family and beyond, vowel height and voice quality co-vary in a regular
fashion. A thematic relationship between lesser vowel aperture and laxer voice quality (modal to breathy voice) on
the one hand and greater vowel aperture and tenser voice quality (modal to creaky voice) on the other is well
documented (Brunelle & Kirby 2016, Brunner & Zygis 2011, Esposito et al 2019, Denning 1989, Gehrmann 2015,
Gregerson 1976, Huffman 1985b, Lotto et al. 1997). The natural, intrinsic co-variation of voice quality and vowel
height carries with it a latent potential for phonologization and eventual phonemicization if vowels which are
differentiated redundantly by vowel height and voice quality converge in terms of vowel quality while maintaining
voice quality differences (cf. Section 3.2.1).

The plausibility of registrogenesis via VH is even greater when we take into account the MSEA linguistic
milieu, within which North Bahnaric languages would have very likely been in contact with other register languages
— perhaps ones which developed register in the more crosslinguistically common way via OP. As we have seen, in
those Khmer Model register languages which employ extrinsic differences of vowel height as a cue to register, high
register close vowels and low register open vowels tend to restructure. In these cases, the phonetically close vowels
are consequently all in low register and the phonetically open vowels are all in high register, as the example from Bru
Tri in Figure 13 demonstrates (Gehrmann 2019, 2021b). One can imagine a scenario where bilingualism between a
register language such as Bru Tri and a non-registral language could potentially inspire this kind of register formation
via VH. That contact with OP register languages could influence VH-conditioned registrogenesis remains a hypothesis
at this point and, if it can or does play a role, is unlikely to be the only factor.
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Figure 13: Modern Bru Tri reflexes of Proto-Bru long monophthongs

Phonetically *L *i L sk
Close M 1] /A 1] w [w]
*H *e:l *jH *o:l sl *o:k

M/ [er] /et [e:] /1 [a1F] /oM 9] /ut/ Jo:v] /oY [o:]

*GIH *QZH *a:L *O:H *OIL
/el [e:€] /o:1/ [3:°] /iaY ['e:] /o:1/ [0:°] /ual/ [ve:]
Phonetically *a: Ml koM
Open /a:f/ [a:] /o:1/ [a:]

4.4.3 Early-Stage Rengao Model Registrogenesis in Sre

In surveying Austroasiatic desegmentalization, one example was found of a language in what appears to be
an early stage Rengao Model register formation. Manley (1972) presents an analysis of Sre (< South Bahnaric)
phonology, including a description of redundant voice quality differences being associated with different vowel height
series. He describes two varieties of Sre spoken in the vicinity of Di Linh district in Lam Dong province, Vietnam,
which he refers to as Dialect A and Dialect B.

In Dialect A, Manley describes how the phonetic realization of front vowels /i:/ and /e:/ are mostly
overlapping in terms of vowel height. The close vowel /i:/ is slightly lowered to [1:] before obstruents but appears as
[i:] elsewhere. The mid vowel /e:/ is convergent with the close vowels, being found at [1:]~[e:] before obstruents and
[i:] elsewhere. As a result, the minimal pair /nti:r)/ ‘bone’ and /nte:n/ ‘where’ is indistinguishable by vowel quality
alone. Manley observes that contrast is nevertheless maintained due to a difference of voice quality, the close vowel
/i:/ being realized with a “deeper, breathy or ‘spooky’ quality” that he associates with pharyngeal cavity expansion
and tongue root advancement. The mid vowel /e:/, by contrast, is characterized as having a “more tense, constricted
kind of timbre” due to pharyngeal constriction and tongue root retraction. In the back vowels, /u:/ and /o:/ are not
convergent in terms of vowel quality in Dialect A, but they exhibit the same pattern of differential voice quality (close
vowel = breathy/lax, mid vowel = modal/tense). Dialect B shows vowel quality convergence in both the front and
back vowel pairs, with voice quality differences upholding the contrast.

Manley’s phonemic transcription of the Sre vowel pairs in question here employs a conservative analysis,
making explicit reference to differences of vowel height which are clearly being transphonologized at this point into
a difference of voice quality. Dialect A preserves more evidence for /e:/ and /o:/ as historically non-close vowels, but
the vowel height difference is nearly erased in favor of a voice quality difference in Dialect B. It is clear then that the
Rengao Model of registrogenesis proposed here was more or less anticipated by Manley fifty years ago. We may quote
his summary of the Sre situation in full here.

“In a sense, the covered/non-covered® distinction might be thought of, for Sre, as a kind of
“reserve” phonemic system which comes into effect (i.e. is rendered phonemic) when vowel heights
converge too closely. Thus, in Dialect A, where the heights of the two high front vowels have gotten
close, resulting in overlap of the allophones, the covered/uncovered distinction “comes to the
rescue’” to keep them distinct. Elsewhere in Dialect A, this reserve capacity is not exploited because
it is not necessary. In Dialect B, however, /0./ has risen to the point where its allophones overlap

% Manley uses covered and non-covered to refer to tongue root retraction (i.e. high register) and tongue root advancement (i.e. low
register), respectively. This terminology was adopted from Chomsky & Halle (1968), but never took root in the literature on MSEA
phonology, as Henderson’s (1952) use of the term register had already become conventionalized.
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with those of /u:/; and here again the covered/uncovered distinction is triggered to keep them
apart.” (Manley 1972, 17-18)

4.5 The Hu Model (VL)

Even more uncommon than simple VH among the Austroasiatic languages is simple VL. Just one example
of simple VL has been documented: the vowel length-conditioned tonogenesis already introduced above in Section
2.5.1 in the Hu language. It is therefore proposed to name this desegmentalization model the Hu Model.

4.5.1 The Relationship between Vowel Length and Tone

L-Thongkum et al. (2007) have demonstrated a crosslinguistically consistent difference in pitch between long
and short vowels in both tonal and non-tonal MSEA languages, which rises to the level of statistical significance. At
least in this region, then, short vowels are expected to be produced with higher pitch than long vowels. This represents
a tonogenetic potentiality that is frequently realized in languages emplying complex desegmentalization models. We
may look to the Tiddim Chin language (< Kuki-Chin < Tibeto-Burman) to take just one example. Tiddim Chin
developed four tones through a combination of VL and CP, as demonstrated in Table 57 (Ostapirat 1998).

Table 66: Desegmentalization box for Tiddim Chin (Ostapirat 1998)

- 2 {-son}
* 7 42, {ostopy
tvi | {vi

In the Tiddim Chin example, vowel length contrast was neutralized after its desegmentalization. In Central
Thai (Siamese) (< Southwestern Tai < Kradai), however, the historical D tone (i.e. {-T}) is doubly split by both OP
and VL, but the historical vowel length contrast persists (see Table 67).

Table 67: Vowel length conditions tone realization in Central Thai (Siamese) {-T} “D” syllables

{other} | short, high | long, falling (T} “D”
{vd-} shorl:, low long, low

{vi Vi

4.5.2  Areal Influence in Hu’s Uniquely Simple Vowel Length Desegmentalization

Further examples of VL in combination with other desegmentalization processes will be presented below,
but, at this point, only Hu is documented as undergoing simple VL. The loss of vowel length contrast is an areal
development affecting various other Palaungic languages from the Waic, Palaung, Riang and Danau languages
(Diffloth 1980, 92), but it is noteworthy that only among languages of the Angkuic sub-branch do we find examples
of the neutralization of pPalaungic vowel length contrast in conjunction with its desegmentalization. In the other
Palaungic languages mentioned, the contrast shifted to vowel quality contrasts in some cases or was simply neutralized
in others (Sidwell 2015¢).

Reflecting on possible explanations for why the Hu Model of tone formation is so rare, Svantesson (1991)
invokes areal pressure, noting, “Both the acquisition of tones and the loss of vowel length are ongoing processes in
the area where Hu is spoken, so it is perhaps not surprising to find a language that combines both.” This is true enough,
but we might add to this a further, Angkuic-internal structural argument. pAngkuic, uniquely among the Palaungic
languages, underwent the phonetic restructuring of its onset phonation contrasts: the Germanic Shift introduced in
Section 2.5.1 (pPalaungic *D *T > pAngkuic *T *T"). This shift precludes OP for Angkuic languages, at least in its
traditional configuration, and, as we have no evidence for CP occurring in isolation, this leaves VH and VL as options
for innovating desegmental phonology in Angkuic languages. As Hu and the other Angkuic languages have in
common contact with Tai languages, and, as VL occurs very commonly in Tai languages, we may indeed hypothesize
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that it is a combination of the inapplicability of OP in Angkuic languages and bilingualism with Tai languages
undergoing VL that has led to the importance of VL in Angkuic desegmentalization.”

4.6  The Vietnamese Model (OP + CP)

All three simple desegmentalization models have now been introduced in the preceding sections. Each of
these simple desegmentalization models has a counterpart in which CP complicates the formation and/or distribution
of desegmental phonemes. We begin with the combination of OP and CP, labeled the Vietnamese Model here. This is
exactly the model described by Haudricourt and, while it is well-known, well-studied and has wide application
throughout the Sinospheric Tonbund, it is, in fact, quite uncommon in Austroasiatic. Languages of the Vietic branch
of Austroasiatic were already introduced in Section 2.4.1.2, including the model’s namesake, Vietnamese. Vietnamese
Model tonogenesis is also documented in two other Austroasiatic languages: Bolyu (< Mangic) and Li Xei (<
Bahnaric). Both of these languages are introduced below.

4.6.1 Tonogenesis in Bolyu: Parallels with Vietnamese

The Mangic branch is the most recently identified branch of Austroasiatic. Mangic languages are notable for
their restructured, almost entirely monosyllabic phonological word structure, for their preference for disyllabic lexical
morphemes, which comprise two phonological monosyllables, and for being highly tonal languages. In historical
phonological terms, Mangic is currently the least understood branch of Austroasiatic. Uncertainty remains as to
whether Mangic actually does constitute one legitimate, cohesive branch or whether Mang, spoken in Vietnam and
China, and the two Pakanic languages, Bugan and Bolyu (or Lai), both spoken in China, are better split into two
separate primary branches of Austroasiatic. Here, we follow the default hypothesis that Mangic is one branch and will
speak of it as such (Sidwell 2015a, 2021).

In an unpublished paper, Hsiu (2016) produced a preliminary reconstruction of the phonology of the most
recent common ancestor of Bugan and Bolyu: Proto-Pakanic.”! Hsiu assembled 213 cognate sets based on lexical data
collected by Chinese researchers on two Bugan varieties, Bugan Manlong (Li Yunbing 2005) and Bugan Nala (Li
Jinfang 2006), and one variety of Bolyu (Li Xulian 1999). Hsiu himself focuses on segmental reconstruction and left
the desegmental phonology of Bugan and Bolyu largely to future research.

Hsiu’s comparative database of Pakanic was taken up and expanded by Sidwell to build an unpublished
comparative lexicon of the Mangic languages. Sidwell added many additional Pakanic comparanda and incorporated
the Bolyu lexicon compiled by Edmondson (1995). Mang cognates were also added, drawing on and Yan & Zhou’s
(2012) and Nguyén Vin Loi et al.’s (2008) Mang lexica. The analysis below is based on my own analysis of Sidwell
& Hsiu’s (2021) Mangic comparative database.

The desegmentalization models employed by Bugan and Mang are not currently well understood and this is
an area of active research. As for Bolyu, suggestive evidence has already been presented that it may have followed
the Vietnamese Model, forming tonal contrasts from a combination of OP and CP (Benedict 1990a, Edmondson &
Gregerson 1996). Even more intriguingly, the contrast between {-son} syllables and {-?} syllables in pVietic appears
to be cognate with tonal contrasts in Bolyu. This is a key discovery, if true, as the pattern of rime glottalization contrast
in pVietic has not been shown to be cognate with any other contrast elsewhere in Austroasiatic (see Section 4.2). It
would imply that either (1) pVietic and Bolyu share a common retention from pAustroasiatic rime glottalization
contrast or (2) rime glottalization contrast developed as a common innovation in a common ancestor of pVietic and
Bolyu. Since rime glottalization is not currently reconstructed for pAustroasiatic and since a common Vieto-Mangic
branch of Austroasiatic is not currently accepted or even proposed, the cognacy of pVietic rime glottalization and
Bolyu tonal contrasts would necessitate a change of analysis one way or the other.

As noted above, Sidwell & Hsiu’s (2021) database includes data from two Bolyu sources (Li Xulian 1999,
Edmondson 1995). Both sources record six tones for Bolyu and the correspondence between the tones is quite regular.

70 On Tai tonogenetic influence in northern Austroasiatic languages, cf. the parallelism between Tai Nuea tone splits conditioned
by OP and simple OP in Yingla Va, as discussed in Section 4.3.4.

"I Note that the term Proto-Pakanic has also been used in print to refer to the entire Mangic branch. The term Pakanic is based on
Bugan speakers’ autonym /pa°*® kan**/ (Li & Luo 2015).
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There is some irregularity surrounding the low tone /11/ and the mid-falling tone /31/ between the two dialects and
between the mid tone /33/ and low rising tone /13/ as well. Nevertheless, based on my own analysis of the data, the
two data sets are straightforwardly reconcilable into a six-tone inventory for pBolyu (presented in Table 68), based on
a combination of internal and external reconstruction.

Table 68: Reconciling intra-Bolyu tone correspondences
pBolyu Li Xulian (1999) Edmondson (1995)

*11 /11/~/31/ /11/~/31/
*33 /33/~/13/ /33/~/13/
*55 /55/ /55/
*31 /31/ /31/
*53 /53/ /53/
*13 /13/ /13/

Edmondson & Gregerson (1996) compared Bolyu with Vietnamese directly and present a hypothesis of tonal
cognacy between Vietnamese and Bolyu as summarized in Table 69. I have excluded their hypotheses regarding the
C tones (hdi-ngd) because they are based on very little evidence and, as they themselves admit, are speculative. We
see that the Vietnamese A tones correspond to level tones /55/ and /33/ while Vietnamese B and D tones correspond
to falling tones /53/ and /31/. In addition, a Bolyu rising tone /13/ is associated with Vietnamese A tones.

Table 69: Bolyu-Vietnamese tonal correspondences (Edmondson & Gregerson 1996)
Bolyu Vietnamese Historical
/55/ & /13/ ngang Al {vl-, -son}
/33/ & /13/ huyén A2 {vd-, -son}

/53/ sdc Bl {vl-, -2}
/31/ nang B2 {vd-, -?}
/53/ sdc DI {vl-, -T}
/31/ nang D2 {vd-, -T}

Building on these correspondences, I have identified additional Bolyu-Vietic cognates, this time comparing
Bolyu with Ferlus’s unpublished pVietic lexicon (Ferlus 2007) instead of with Vietnamese. External comparison with
Vietic and internal reconstruction suggest the desegmentalization box for Bolyu in Table 70.

Table 70: Desegmentalization box for Bolyu™

{asp-} | I3
{vl-} | 55 | {-son} “A”
{vd-} | 33

{asp-} | 1/
{vl-} | 53 | {-?,-T} “B, D”
{vd-} | 3/

The voiceless-voiced split in both the A and B/D tones proposed by Edmondson & Gregerson are
corroborated in this analysis. In addition, the previously unexplained /13/ tonal correspondence of Vietic A tones are
explained here as having been conditioned by historical onset aspiration, which occurred on both stops (*T") and
sonorants (*"N) in pre-Bolyu. An aspirated reflex of the B/D tones was also identified in the form of /11/. Thus, the

72 fasp-} includes voiceless aspirated stops (Th), pre-aspirated sonorants ("N) and voiceless fricatives (h, s). This category was
identified largely via internal reconstruction, as tones /11/ and /13/ occur with aspirated stops, voiceless fricatives and voiced
sonorant onsets with notable frequency. The sonorants, now voiced, would appear to have been historically voiceless and pVietic
cognates suggest a plausible mechanism for developing such onsets via sesquisyllable reduction in various cases (e.g. pVietic
*s-la:? leaf, Bolyu /10'/; pVietic *c-nam year, Bolyu /nam'?/, etc...). Onsets such as those grouped together under {asp-} here (often
characterized as [+spread glottis]) frequently pattern together in terms of tone assignment in the languages of MSEA.
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origins of all six pBolyu tones are accounted for here. It remains unclear how coda {-H} plays into tonal development
in Bolyu at this point, as only six Bolyu-Vietic correspondences have been identified with this coda phonation type.
The Bolyu-Vietic correspondences in Table 71 support the above analysis. The correspondence of pVietic
{-son} “A” rimes with the pre-Bolyu tones /13, 55, 33/ and the correspondence of pVietic {-?} “B” rimes with the
pre-Bolyu tones /11, 53, 31/ is 85% regular (55 out of 65 identified correspondences). This strongly supports
Edmondson & Gregerson’s hypothesis regarding the cognacy of pVietic rime glottalization and tonal contrasts on
Bolyu and establishes that Bolyu almost certainly developed tone in the manner of the Vietnamese Model, conditioned
by a combination of a three-way contrast of onset phonation ({asp-} vs. {vl-} vs. {vd-}) and a two-way contrast of
coda phonation ({-son} vs. {-?, -T}). The implications of this fact for pAustroasiatic rime reconstruction or for a
Vieto-Mangic branch remain to be investigated (Gehrmann 2021a).

Table 71: Examples of pVietic and pBolyu {-son} correspondence and pBolyu tone splits from OP

pVietic Bolyu pBolyu

Ferlus Li Xulian Edmondson

(2007) (1999) (1995) Tone Onset Development
A Fe-lu buffalo lai® - ox *¥13 fasp-,-son}  *cal >sl>0>1
A *c-n-om year nam" na:m* year *13 {asp-,-son}  *can>sn>"n>n
A *doj to feed tsho™? tsho™? to feed *13 - {asp-,-son}  *d>tsh
A *de: people tshe!? tshe!? person *¥13 fasp-,-son}  *d>tsh
A *a-janp elephant sja:p'? - elephant *¥13 fasp-,-son}  *p>gj
A *k-rop river ho:p' hu:p® river *13 fasp-,-son}  *kr>Phr>x>h
A *k-rom to lay eggs tham!? thom'? egg ¥13 fasp-,-son}  *tr>tx>th>th 73
A *bo: zebu, bovine vo» vo'? buffalo *3 - fvd-, -son} *h>v
A *danp sugarcane te:n® tomg’? sugar *3 {vd-,-son}  *d>t
A *m-lu: thigh - lau® leg, thigh *3 - fvd-, -son} *1>1
A *k-ma: rain qo%° muo* - rain *33 fvd-, -son} *m>m
A *mi tulyou (sing.) ma:i* ma:i® you (pl.) *3  {vd-,-son} *m>m
A *mal ten ma:n* ma:n" ten *33  {vd-, -son} *m>m
A *s-ma: flea mjo* ot flea *33 fvd-, -son} *m>m
A *s-po: to dream pa:u* pau’ to dream *3 - fvd-, -son} *mp>b>p 74
A *pa house no* no® house *3 {vd-,-son}  *n>n
A Fron fallen tree trunk mus*! yan?*? mo® yo:n*  post, pillar *3 - fvd-, -son} *r>y
A keru deep yau® yau' deep *3 {vd-,-son}  *r>y
A *bop crab shell mbup** mbon® ¢0®  skin *s5 - {vl-, -son} *6>mb
A *bop spathe of bamboo | mbon> mbon** bamboo shoot | **  {vl-, -son} *6>mb
A *km-bo:r anteater mba:u** - pangolin *s5 {vl-, -son} *6 > mb
A *saj hear o' tea:i®® 15! tea:i® ear *s5 {yl-, -son} *c>tg P
A *dam/tam  right side kuan® tcom*  teom** right (side) *s5 {yl-, -son} *d>te
A *kon son, daughter - qon** son *55 fyl-, -son} *k>q
A *pa three pai® pa:i’s three #355 {y]-, -son} *p>p
A *tan to weave tamn®s - to weave *s5 {yl-, -son} *t>t
A Fsi arm, hand yam?? ti® yom* ti* arm *s5 {vl-, -son} *t > 70

73 (cf. pKra *{ram 'egg' < AA)

74 (cf. pAA *mp-)

75 (cf. c~s variation in Vietic)

76 (irr. *s- in Vietic)
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Table 72: Examples of pVietic and pBolyu {-?} correspondence and pBolyu tone splits from OP

pVietic Bolyu pBolyu

Ferlus Li Xulian Edmondson

(2007) (1999) (1995) Tone Onset Development
B *al? to be afraid zu'! lju'" to fear ¥ asp-, -2 ¥j>z
B *jam? to weep zaxm"' - to weep *¥o fasp-, -2 ¥j>z
B *kum? winnow a paddy | gham' - to winnow *1 fasp-, -2} *kh>qgh
B *s-la? leaf lo'! 20% 103! vi%s leaf * fasp-, -2} *sl >Nl
B *s-ma:? rice seedling muo!! te> mo*! seed * fagp-, -2} *sm>"m
B *s-paj? far pai'! - far, distant *¥1 fasp-,-?}  *sp>Mp
B  *k-laip? kite mud® jarp®  mo® ljaip®'  eagle, hawk ¥ fvd-, -2} *kal>1
B *me:? mother > female | ma® ma?! mother, female | **'  {vd-, -2} *m>m
B  *-lem? to lick liim* jim*! to lick *31 fvd-, -?} *1>1
B *pom? to suck pam?! pom>! to suck ¥ {vd-, -2} *p>q
B *-ciim? bird san*? son*? bird *33 0 {vl-, -2} *¢ > te~e~ts~s
B *cin? ripe, cooked - tein® cooked, ripe *53 vl -7} *¢ > te~e~ts~s
B *?a-co? dog tsus tsu’? dog #3 {y]-, ) ¢ > te~e~ts~s
B  *cin? nine eon> con® nine *33 0 {vl-, -2} *c > te~g~ts~s
B *ci:? head louse - fai®* mbu*  louse *33 0 {vl-, -2} *Cac>1
B *kom? to bury qam® tham'® - to brood, hatch | **  {vl-, -?} *k>q
B *t-kam?  bran qa:m® mbo® - bran *53 fyl-, ) *k>q
B *?a-ka? fish qo* qo* fish *53 fyl-, ) *k>q
B *k-ho;j? smoke se® kui®? - smoke *#3 Ayl 2} *kah >k
B *k-hal? tiger kui®? - tiger *53 0 {yl-, -} *kah >k
B  *kra? path muo®! kyo*? mo* kyo*  road *3 0 fyl-, ) *kr > ky
B  *pon? four pu:n® pu:n® four *s3 (], -9} *p>p
B *p-ru? Six piu® pju® six *53 fyl-, ) *pr > pj
B *sam? eight sa:m* sa:m* eight *s3 Ayl -2} *s>s
B *?a-sam?  blood sa:m sa:m> blood *3 Ayl 2} *s>s
B *s-ro:? taro muo®! hu®? - taro *53 0 {yl-, -} *sr>hr>x>h
B *tap? bitter tean* tean® bitter #3 fy]-, 7} *t > ts~§
B *thul? rotten tsan® tson* stinky, smelly *3 - {vl-, -2} *t > te~ts

Table 73: Examples of pVietic and pBolyu {-T} correspondence and pBolyu tone splits from OP

pVietic Bolyu pBolyu
Ferlus Li Xulian ~ Edmondson
(2007) (1999) (19935) Tone Onset Development
D *dok  poison - tok®  poison ®Lfyd-, -T) *d>t
D *mocc one mo* ma:i*'  one ¥ {vd-, -T}  *m>m
D  *k-rok  strong yok! - strength *¥31 {vd-,-T} *kar>r>y
D *suk hair, feather suk suk®  hair, feather *3 0 {yl-,-T}  *s>s
D *k-ceit todie fet*? fjits3 to die *3 - fyl-,-T}  *Cac>1
D  *p-sot  toputout (afire) | let - to extinguish *3 {vl-,-T}  *Cas>1
D *pat wring pjit®? - to wring *3 {vl-,-T}  *p>p
D *poc pull out po:k® - to pull up (weeds) | **  {vl-,-T}  *p>p
Table 74: Examples of non-correspondence between pVietic and pBolyu {-son} and {-?}
pVietic Bolyu pBolyu
Ferlus Li Xulian ~ Edmondson
(2007) (1999) (19935) Tone Onset Development

A *k-be: star pau®! qo® pauv'  star 1 fvd-, -2} *b>p

A *k-map  broken rice | - mon?! rice (broken) | **'  {vd-, -?} *m>m

B *-man?  salty mja:n" mja:n" salt *13 {asp-, -son} *Cam >"m

B *c-man? to hear - mon?*? to hear *3  {vd-,-son} *m>m

B  ‘*bup? stomach mbo:n*>° mbu:p*>* liver *s5 - {yl-, -son} *6>mb

B *coj? banana - teu:i® banana *35 - {yl-, -son} *c > te~e~ts~s

B  *p-son?  snake fan®* fa:p> snake *s5 {yl-, -son} *Cas>1

B *kem? wing qap*® qamp*® wing, fin *s5 - {yl-, -son} *k>q

B *k-royj?  thread yaii*® yaii*® thread *s5 {yl-, -son} *kar>r1>y

B *kwe:? honeybee kya:i®® mo* kaii*®  bee *ss {vl-, -son} *kw > ky~k
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4.6.2  Tonogenesis in Li Xei: A Previously Undocumented Bahnaric Language

I recently had the opportunity to record a word list for Li Xei, a previously undocumented Bahnaric language
spoken in Phudc Son district, Quang Nam province, Vietnam. The language is certainly Bahnaric, as demonstrated
by the three distinctively Bahnaric lexical innovations that it exhibits (Sidwell 2015a, 183) and the forms of the
numerals, which correspond to those reconstructed for pBahnaric in all cases (see Table 75).

Table 75: Lexical evidence demonstrating that Li Xei is a Bahnaric language

pBahnaric Li Xei Note pBahnaric LiXei Note
one *muoj /mugjl/ six  *t(n)raw  fjuaw!/ Fnr>j
two *bar /pag¥  *-ar > a¢ seven *tpoh /tpajhl/
three *pe: /paj/ eight *t(n)haim  /tham!/
Sfour *puan /puat!/  *-n >t nine *tcern [eit!/  *n>t
five *pdam /tap?/  *m>p ten *Tit /mcot?/
bone *ktsiin /ksek!/  *-p>k fire *un et/ *p >t
tongue *piot /pig?/  *-iat > ig?

The place of Li Xei within Bahnaric is uncertain because of the paucity of data and the language’s highly
restructured phonology, but it does appear to share the diagnostic combination of innovations unique to North Bahnaric
as suggested by Sidwell (2002a, 2009), namely, the lenition of affricate pBahnaric *tS and the fronting of pBahnaric
*i. (see Table 76).

Table 76: Phonological innovations suggesting Li Xei may best be classified as North Bahnaric

pBahnaric Li Xei Note pBahnaric LiXei Note
PB *i: > fronted PB *ts > lenited
banana *prict /pli?Y/  *-it>1i? to carry *tsu(:)j /sugj'/
bone  *ktsiy  /ksek!/ *-p>k bone  *ktsiy  /ksek!/ *-p>k

Whether or not Li Xei is correctly classified as North Bahnaric, the desegmental phonology of the language
differs markedly from the other North Bahnaric languages to the south. I find no evidence for any register development
conditioned by VH in Li Xei and the Rengao Model has played no part here. Instead, the language has developed a
four-term desegmental phoneme inventory which could be classified as either a complex register contrast similar to
that of Chong (see Section 4.10) or a four-tone inventory similar to that of Ruc (see Section 2.4.1.2). In historical
phonological terms, the language is more similar to Ruc, given that both languages have followed the Vietnamese
Model (OP + CP) (cf. the desegmentalization box for Li Xei in Table 77). In synchronic terms, on the other hand, one
could argue that the language is more similar to Chong, as both Li Xei and Chong employ the same four voice quality
distinctions among their desgmental phonemes (modal, breathy, creaky and breathy-creaky).”’

Table 77: Desegmentalization box for Li Xei

1
other "
modal
other
(D} a4
] breathy
3
other 7
creaky
z -1
(D} Y
| breathy-creaky

77 In the two breathy tones (/%/ and /%/), breathy voice is strongest earlier in the rime, immediately following stop release. In words
with the breathy-creaky tone, the rime begins breathy and then rapidly tenses, approaching a full glottal hiatus or, in some cases,
achieving it, before laxing into modal voice. This parallels the situation in Chong exactly (see Section 4.10).
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The visualizations in Figure 14 exemplify the four desegmental phonemes of Li Xei in a minimal quadruplet
of /tow!/ ‘to point with the finger’, /pum? tow?/ ‘armpit’, /tow?/ ‘hot’ and /pum? tow* ‘soft spot, fontanelle’.”® No
systematic acoustic investigation of this language has yet been undertaken, but my impression is that pitch is not a
primary cue in Li Xei desegmental phonology. The most reliable cues appear to be difference in voice quality and, in
the case of the low register tones /% and /*/, delayed stop VOT. The low register tones occur following historically
voiced stops only. The two creaky tones appear only in open syllables or syllables closed by a semivowel approximant
in native etyma, however, in Vietnamese loans from the sdc-négng tone category (historically, {-?}), we find examples
of creaky tones with nasal codas (e.g. /nuom?’/ ‘dye’ < Vietnamese <nhudm>). We also find conservative coda fricative
/-h/ in Vietnamese loans from the hoi-ngd tone category (historically, {-H}) (e.g. /cuoh' ben®/ ‘to cure, heal’
< Vietnamese <chira bénh>). The segmental fricative coda does not appear to induce any tensing of the rime, unlike
in Vietnamese and in the Jeh Model (see Section 4.7).

Figure 14: Example wave forms, spectrograms and pitch traces for Li Xei desegmental phonemes

/taw'/ [tau] ‘to point’ /pum? tow?/ [t*qu] ‘armpit’
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The desegmentalization of pBahnaric *? codas is part of a broader chain shift affecting pBahnaric coda
manner of articulation and phonation type in Li Xei. This chain shift, summarized in Table 78, involves a phase shift
from rime-final glottalization {-?} to rime-medial laryngealization, the debuccalization of oral stop codas {-T} to

78 Note that there is likely a historical morphological relationship between /pum? tow? ‘armpit’ and /pum? tow*/ ‘fontanelle, soft
spot’. The nature of this relationship is unclear, but the [taw] words behave as typical Tone 2 and Tone 4 words, respectively.
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rime-final glottalization and the partial denasalization of nasal stop codas {-N} to oral stop codas. This coda
denasalization is blocked in syllables with a nasal stop or glottal consonant in the onset.”

Table 78: A chain shift effecting Li Xei coda phonation categories
pBahnaric {*-N} {*-T} {*-?}

Li Xei {-N} {-T} -2} %

The examples in Table 79 demonstrate the Li Xei coda phonation chain shift. Voiceless fricative codas
{-H} remain unchanged, as do open syllables. Coda liquids have been vocalized to a front, non-close semivowel
approximant /-¢/ or simply deleted, depending on the preceding vowel’s quality (e.g. *?ior ‘chicken’ > /%jig!/, *kuel
‘to bark’ > /kog!/). Coda *-t has lenited to a glottalized version of the same approximant /¢*/ or simply debuccalized
to /?/, again, depending on the quality of the vowel which precedes it (e.g. *mat ‘eye’ > /mag’/, *pri:t ‘banana’ >
/pli?'/). Because /¢ €/ combine freely with most vowels, their distribution is equivalent to the other semivowel
approximants /j j*/ and /w w*/. For this reason, they are interpreted as coda consonants rather than vocalic off-glides.

Table 79: Examples of Li Xei coda manner and phonation shifis®®

pBahnaric Li Xei pBahnaric  Li Xei
hot *to? /taw?/ mortar *tpal /pag!/
short *e? [ej?/ forget *wol /tvog!/
%9 shatter *|a? /1a3/ Liq‘l'.idsd dig *ciir /se!/
. . s " vocalize g )
desegmentalized sick . Ji? /c14/ or deleted deer >l<311 /ce 2/
carry on back ba? /pa?/ sap ‘Jar /cag?/
deep *1ru? /cuow?/ two *bar /pa:g?/
egg *ktap /kta?!/ eat *ca: /sal/
eye *mat /mag?/ rat *kne: /kngj!/
5T hair  *sok /s (PR hand *i: It/
3 * . 92 y ; sk . 2
debuccalized water >X<cfaLk jta"iz// unchanged thigh *lzlluA //pluz//
wipe away Ju:t cag armpit 2 tow
monkey *dok /ta?%/ forest *bri: /pi%/
bird *celm /ksiop!/ blood *bha:m /mha:m'/
chil%z’ ”;k.o:n /kst:/ Nasals pimple :ml.lil’l /mun‘l/
*_N tail tion /tek!/ fang gnian /knen!/
. . unchanged .
denasalized long time *dup /tut?/ fter *N night *marp /man!/
. r *N-
Sull *bean /pit?/ ate crossbow *pnan /pnen!/
seek *dan /tak?/ year *cnam /snam'/

4.7  The Jeh Model (VH + CP)

Just one example of the combination of VH and CP is found, and that is in the Jeh language, which lends its
name to the Jeh Model. Jeh is a North Bahnaric language, and, as such, has developed a register contrast along the
Rengao Model pattern (see Sections 2.5.2 and 4.4). However, unlike in the North Bahnaric languages discussed so
far, voiceless fricative coda phonation {-H} (< pBahnaric *-h and *-s) has also desegmentalized in a documented
variety of Jeh, introducing an innovative third register marked by vowel laryngealization. This tensing of voice quality
preceding {-H} is also found in varieties of another North Bahnaric language, the Todrah language (see the Todrah
Model in Section 4.12) and, of course, in Vietnamese, where {-H} produced the laryngealized hdi-ngd tones
(Haudricourt 1954) (see Section 2.4.1).

79 cf. comparable final nasal fortition rules in other Bahnaric languages, including Cua/Kor (Sidwell 2010), Katua (Smith 1970),
Takua (Burton 1972), Modra (Gregerson & Smith 1973)
80 The pBahnaric reconstructions are Sidwell’s (2011). The Li Xei transcriptions are my own.
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Gradin (1966) divides the Jeh language along a north-south axis, using the modern reflexes of historical
{-H} codas as a shibboleth. He reports that northern varieties of Jeh retain the segmental coda fricatives, but southern
varieties have in their place a sharply rising pitch toward the end of the syllable and laryngealization midway through
the syllable rime, comparable to that of the Vietnamese ngd tone (i.e. [V] or [V?V]). As a result, the historical binary
register contrast of earlier Jeh, which is still retained in Northern Jeh high and low registers, is split and doubled via
the desegmentalization of {-H} into four desegmental phonemes in Southern Jeh, as demonstrated in the
desegmentalization boxes in Table 80. Note that superscript numbers /* 2 3 4/ are employed here to transcribe the four

desegmental phonemes of Southern Jeh.

Table 80: Desegmentalization boxes for northern and southern Jeh varieties (Gradin 1966)

Northern Southern /Y /Y
Jeh Jeh modal breathy others
/Y /Y . :
. level pitch level pitch
high fow % %
register register creaky breathy-creaky | {-H}
rising pitch rising pitch
{more open V} {closer V} {more open V} {closer V}

The examples comparing northern and southern Jeh varieties given in in Table 81 are provided by Gradin
(1966). The transcription of the desegmental phonemes in both Northern and Southern varieties has been modified
from Gradin’s system to match the conventions used in Table 80.

Table 81: Comparison of reflexes of {-H} in northern and southern Jeh

Northern Southern pNorth
Jeh Jeh Bahnaric
to scythe /tehH/ [teh] /te’/ [tee] -
loud /dajhH/ [daih] /daj?/ [da’i] *das ‘loud’
sand /co:jhH/ [co:ih] /co;j?/  [eoari] *cuas ‘sand’
calf of leg  /pugjh?/ [puoih] /pugj®  [puo’i] *puas ‘calf of leg’
down there /tiah'/ [tioh] /tio*/ [ti*9] *te:h ‘there (downward)’
flexible /push!/ [push] /push?/  [pu’s] -

Based on Gradin’s description of the phonetic correlates of Southern Jeh register and the rising tone derived
from historical {-H}, we may summarize the phonetic correlates of Southern Jeh tones as presented in Table 82.
Gradin described voice quality in the low register as a “deep, somewhat gruff voice quality” produced by “relaxing
the faucal pillars, lowering the larynx and giving increased pressure from the diaphragm.” Vowel quality in the low
register is described as raised relative to the high register. The Southern Jeh four-term desegmental phoneme inventory
is notably similar to that of Li Xei (Section 4.6.2 above) and that of Chong (see Section 4.10 below), though all three
inventories came about by different desegmentalization models.

Table 82: Phonetic correlates of Southern Jeh tones

Pitch Voice Quality Vowel Quality
/M begins mid, level modal more open
?  begins lower, level breathy closer
Pl begins mid, rises creaky more open
/4 begins lower, rises  breathy-creaky closer

4.8  The Muak Sa’ak Model (VL + CP)

The Muak Sa’ak language is the only documented example of a language combining VL and CP. As a result,
this desegmentalization model is labeled the Muak Sa’ak Model. Because the details of VL-conditioned tonogenesis
in Muak Sa’ak were already presented in Chapter 2, we need not repeat them here; the reader is referred to Section
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2.5.3 above. The desegmentalization box summarizing Muak Sa’ak tonogenesis in Table 83 is offered here for
reference.

Table 83: Desegmentalization box for Muak Sa'ak

3 {-son}
2 [y
| {-T}
1 {-H}
Vi |V}

4.9 The Kriang Model (OP + VH)

Having now surveyed all simple desegmentalization models, including those which involve CP, we begin in
this section to review complex desegmentalization models. By way of review, complex desegmentalization models
combine two or three primary desegmentalization processes and, like simple desegmentalization models, may
combine with CP as well (see discussion above in Section 3.1). The combination of all three primary
desegmentalization processes was not encountered in this survey, neither with CP nor without it, but examples of each
possible two-way desegmentalization process combination were forthcoming. All three such two-way combinations
are attested in combination with CP (see Sections 4.10 through 4.12 below), but complex desegmentalization models
without CP proved to be uncommon. Only one such combination is attested: the combination of OP + VH, which is
referred to here as the Kriang Model.

We have already discussed in detail above the effect that OP can have on vowel height in the context of
Khmer model registrogenesis and the register-conditioned restructuring of vowel height (see Sections 2.3.2 and 4.3).
We have also seen how, in the Rengao model (see Section 4.4), the directionality of conditioning in the register-vowel
height relationship may be reversed, leading to innovative register contrasts conditioned by VH. Furthermore, we have
seen how this may happen even in the absence of OP, as the North Bahnaric examples in Tables 57 through 64
demonstrate. In this section, it will be shown how the complex interaction between onset phonation and vowel height
may also result in register languages, in which the distribution of register has been conditioned by a combination of
both OP and VH (i.e. the Kriang Model). This third way for register formation was already introduced above in Section
2.5.4, where the registrogenetic pattern of Kriang was discussed. Further examples are offered here below.

4.9.1 Minimal VH Influence (Kriang Model or Khmer Model?)

The relative influence of OP and VH in Kriang Model register languages is variable. In the simplest scenario,
OP drives register formation in the expected manner and VH’s only contribution is to trigger the neutralization of
register contrast in certain vowel height series. In fact, we have already seen an example of this in Khmer, where in
both the Standard and Northern dialects, register has conditioned vowel quality splits in nearly every Middle Khmer
vowel with the exception of the diphthongs *ia *io *uo:. In modern Standard Khmer, the reflexes of the diphthongs
are /is o uo/ and, in Northern Khmer, they are /1: ¥ v:/ regardless of the historical phonation type of the onsets which
preceded them (see Section 2.4.2.2).

Khmer is not alone in this. Another example is found in the Lavi language (< West Bahnaric < Bahnaric).
The only available primary data on this innovative and, unfortunately, moribund register language comes from
L-Thongkum (2001). PB *voiced stops are devoiced and transcribed as voiceless stops in the data. Based on a careful
study of L-Thongkum’s Lavi data in comparative Bahnaric perspective, I propose the vocalic inventory for Lavi in
Table 84.8!

81 There are a number of differences between the phoneme inventory presented in L-Thongkum (2001) and those which actually
appear in the data. The inventory I propose here only includes those which appear in the lexical data. Three additional diphthongs
not listed in the inventory in Table 84 here appear in the data as well: /Ue:/, /ia:/ and /va/, each of which appears one time only. I
have interpreted these as transcriptional variants of /ua/, /is/ and /ua/, respectively, based on external comparisons and taking into
consideration the apparent internal structure of Lavi vocalism. There are also two rising diphthongs which occur only rarely and
exclusively in open syllables: /ai/ and /ai/. These are interpreted here as vowel + coda glide sequences /ouy/ and /awy/. In Lavi, PWB
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Table 84: L-Thongkum’s (2001) Lavi vowel inventory®?
19 ) ud
i i u 1 1 u
e or i 0 o e e o B o0 v
ie: ar ar or u € g a a o W

We see a symmetrical, 9-monophthong inventory, doubled for length contrast with a typical inventory of
three mid-target diphthongs (/io i0 uo/). However, there are also many additional diphthongs which come in both long
and short varieties. These extra diphthongs are the raised-onset, low register reflexes of historical non-close
monophthongs. The long, raised-onset mid vowels /ie: 'a: 0:/ have maintained contrast with the mid-target diphthongs
/19 o ua/. It is unclear what phonetic difference there is between /#o/ and /i0:/ (transcribed /wio/ and /wrs/, respectively),
but they must be distinct in some way, because /d:/ corresponds to PWB *o: after voiced stop onsets and /io/
corresponds to PWB *i:, which has diphthongal reflexes in Lavi.®

Transcription issues aside, Lavi’s relevance to the Kriang Model is the apparent neutralization of register
contrast in the close vowels and diphthongs. This is surprising, given the robust evidence for a register contrast among
the mid and open monophthong series, but Lavi is not alone in this. Close vowel register neutralization is documented
in two Katuic languages. Gehrmann (2015, 2016) discusses how the Kuay Ntra variety of Kuay shows a neutralization
of register contrast among the reflexes of pKuay long close vowels *i:, *i: and *u:, all of which are found in the low
register exclusively. Neutralization of register is also common among diphthongs in various modern Bru varieties, as
will be demonstrated below.

When this pattern of OP-conditioned register neutralization within a vowel height series occurs in a language,
the influence of VH is minimal compared to that of OP. While this registrogenetic pattern fits the definition of Kriang
Model desgmentalization, it is probably best to conceptualize it as occupying a gray space between pure Khmer Model
and pure Kriang Model registrogenesis. If not, Khmer itself would not qualify as a Khmer Model register language
and little classificatory insight would be gained by muddying the waters in this way. We may, therefore, consider
Khmer, Lavi and Kuay Ntra to be Khmer Model register languages in which register has been neutralized in certain
vowel height series, rather than Kriang Model register languages in which VH has played only a small role.

4.9.2  Well-Integrated OP + VH in Kriang and Bru

We now consider examples of true Kriang Model register formation. The complex interaction between OP
and VH in Kriang has already been introduced in Section 2.5.4, so the details will not be repeated here. Instead, we
will examine the emergence and evolution of register in pBru (< West Katuic < Katuic) and the modern Bru languages,
which follow a somewhat different pattern, but one that is likewise sensitive to conditioning from both onset phonation
and vowel height.

Register contrast across the modern Bru languages is almost entirely cognate. This suggests that register
formation was already complete at the pBru stage and that registrogenesis was current during a period between pKatuic
and pBru which we will refer to here as simply pre-pBru to avoid the complications of Katuic sub-classification.
Register contrast was robust in pBru and each of the reconstructed pBru vowels had a pair of register-conditioned
allophones. My own reconstructed vocalisms for pKatuic and pBru are presented in Table 85.

coda *1 has lenited to a central glide /uj/. Another rising diphthong, /i#/ appears in three words, always between a devoiced *d onset
and a /k/ coda. This is interpreted as an allophone of /#/.

82 In the source lexical data, long diphthongs are indicated using with the IPA subscript symbol for non-syllabic vowels and short
are unmarked. I have re-transcribed the diphthongs to IPA standard here (e.g. ie ie = /ie: ‘¢/).

8 Note that there are many words which should be modern Lavi /io/ based on their extra-Lavi correspondences, which are
nevertheless transcribed as /uny/ in this data set.
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Table 85: pKatuic and pBru vocalic inventories

atuic ru
Katuic?®* B
* ia ia ua * ia ua
u 1 i u P 0w
2. o - ) o I iow 1 1 u
3w € 13 W e a2 o e 9 0
a o a » a o a b)

The origins of pBru register are quite complex and their description relies on a broad investigation of the
correspondences between vowels and registers right across the modern Katuic languages. What is presented here,
then, is necessarily an introductory overview of this issue. More detail is provided in my unpublished reconstruction
of pKatuic phonology and lexicon, in which patterns of register formation in the branch are in focus. Copies are
available upon request for those who want to take a closer look at the data supporting this analysis (Gehrmann 2021b).

To begin with, a desegmentalization box for pBru is presented in Table 86, which demonstrates that the
reconstructed pKatuic vowel phonemes may be divided into two sets based on the patterns of register assignment
evident in their pBru reflexes. In Set 1, which includes non-close monophthongs and the open-target diphthongs *ia
and *ua, the unmarked pattern of register assignment pertains, with all voiceless onsets conditioning high register and
all voiced onsets conditioning low register. A different pattern is evident among reflexes of the pKatuic close
monophthongs and mid-target diphthongs. In this second vowel set, low register is unexpectedly found following
voiceless stop onsets (*p *t *c *k), but otherwise, register is conditioned by onset voicing as expected.®> The open-
target diphthong *ia does not pattern with the other open target diphthongs and is included under Vowel Set 2. At this
time, it is unclear why *ia behaves differently.

Table 86: Desegmentalization box for registrogenesis in pre-pBru

{other vl-} sp7 *H
{1 N
{vd-} *
Vowel Set 1 Vowel Set 2

Non-Close Vowel Pattern | Close Vowel Pattern

Non-Close Monophthongs Close Monophthongs
{era()o()e(:)a) () } {i0) ) uC) }

Open-Target Diphthongs | Mid-Target Diphthongs
{iaua} {touom3 o}

and

{ia }

There is a logic behind the sub-classification of the pKatuic vowels into two sets here, which involves vowel
height. Obviously, the split in the monophthongs has to do with vowel height as the close vowels are in Set 2 and the
non-close vowels are in Set 1. We have seen this division before in Kriang and this is why pBru register falls under
the Kriang Model. Register assignment among the diphthongs is also explicable with respect to vowel height. It is
usually the case among those modern Katuic languages with two diphthong series that one series begins with a steady
state close vowel and then glides down to a mid-vowel target (e.g. /ia/ [i:°]) and the other series glides from a near-

8 If we compare this pKatuic vowel inventory to that reconstructed for pAustroasiatic (see Table 52), the primary difference is the
innovation of the open-mid glided vowels *i3 *uo *i3 and *Uo and the central vowels *i: and *ia. Note that Sidwell & Rau (2015)
tentatively reconstruct pAustroasiatic *ie and *uo based on pKatuic *i3 and *uo, which were already identified as pKatuic
diphthongs in Sidwell’s (2005) pKatuic reconstruction, though spelled differently.

8 It should be noted that the pKatuic glottalized/implosive stops (*6 *d *f) and glottal consonants (*h *?) behave as voiceless
consonants for the purposes of pBru register assignment.
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close or close mid vowel down to a steady state open mid vowel (e.g. /ia/ ['e:]). This was almost certainly the case in
pKatuic as well and it is, therefore, quite natural to find that the steady state close vowels present at vowel onset for
pKatuic mid-target diphthongs has resulted in these diphthongs patterning with close vowels for the purposes of
register assignment. Setting *ia aside, it is likewise natural to find the open-target diphthongs patterning with non-
close vowels. It should also be noted that pBru exhibits a split in the reflexes of pKatuic *ia and *ua, such that the
majority of their modern reflexes are in fact non-close monophthongs in Bru languages today.

A result of the bifurcation of the pKatuic vowel phonemes into two categories for the purposes of register
assignment in pre-pBru is a differential skewing in the ratio of high to low register incidence in the reflexes of the
various pKatuic vowels. The non-close vowel pattern (Set 1) results in a skewing towards high register and the close
vowel pattern (Set 2) results in a skewing towards low register in pBru vowel phonemes. This skewing in register
proportion persists in most cases in modern Bru languages, which has allowed for the observation and documentation
of this phenomenon (Gehrmann 2015, 2016, 2019). However, there are pBru vowel phonemes in which this register
skewing has been rebalanced via partial mergers of pKatuic vowel phonemes with different register skewing (i.e. one
vowel from Set 1 and one vowel from Set 2). A difference in the proportion of high and low register among
phonetically similar vowels presents an inviting opportunity for vowel quality merger with minimal loss of contrast.
The historical phonemic contrast, formerly upheld by vowel quality, would be mostly maintained in this scenario,
provided the difference of register distribution endures. There is clear evidence that kind of partial merger is the origin
of a number of pBru phonemes, including pBru *i: and *u:. Figure 16 demonstrates how reflexes of pKatuic *i: and
*u:, being mostly in low register, and reflexes of pKatuic *e: and *o:, being mostly in high register, merged to pBru
*1: and *u: in terms of their vowel qualities, while retaining their differential register categories.

Figure 15: Complementary imbalance of register distribution and merger in pre-pBru close long vowels

pKatuic *i: > (i:M) 1t pKatuic *u: > (wH) wt
l i > pBru *i:H/L l i >  pBru *uH/L
pKatuic *e: > e (el) pKatuic ¥*o: > o (oY)

In fact, there is evidence for six such mergers with retention of historical register category in pBru *i:, *u:,
*9, *0, *ia and *ua. All other pBru vowel phonemes were either skewed towards high register if they were descended
from non-close, Set 1 pKatuic vowels or towards low register if they were descended from close, Set 2 pKatuic vowels.
Table 87 summarizes the development of register in the pre-pBru period and the status of register skewing among the
resulting pBru vowel phonemes. This demonstrates clearly how both onset voicing and vowel height influenced the
development of register in pBru and its distribution in modern Bru languages.
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Table 87: Register formation in pre-pBru and register skew among pBru vowels

pKatuic pre-pBru pBru  Register Skew
: > k3~(H)/L *3A(H)ZL
Diphthongs *ig [is] | > | *st0oL 19 > | *i Low
> | oML | > | *gMH/L | [ow
%ia [or- *30(H)/L *3q(H)/L
ia e | > 1a > 1a .
- > | *ja¥/L | Balanced
. > | *jqHsMm)
*ia [1p- 1aH/(L)
ia[e:] | > | Ma
'e] > | Fellv) | > | ke | Hioh

> | kAL | > | #pya(H)/L
* I > | *ya(H/L ud uo Low
u [ur?] ud
> | #yarL
> | *ual’L | Balanced
H1qH/ (1 > | Fuat’®
* sp- > ()]
a |°e: ua
ua [%e] > | *g:H/(L) | > | *g:H/AL) High

Lon *i[i] | > *1. (/L .
g " m—T > | *iM/L | Balanced
Monophthongs e fe] | > e’
*e le] | > ) > | *eM/L) | High
s [ 7 (H)ZL
w [u] | > u:
> | *wM/L | Balanced
*o: [o:] | > *o:Hs(L)
*n: 0] | > *p:H/(L) > | *o:H7M) | High
*i: [i:] > *j. (7L > | Lo Low
*: o] | > *g:HsM) > | *:H7M | High
*a:[a] | > *a M) > | *a:l’® | High
Short *i [i] > *{H7L > | *¥WL | Low
Monophthongs | *e[g] | > etz > | *et® | High
*ulu] | > (/L > | Fu@®L | Low
% *~H/(L)
o [o] > ot/(
= - > | *oH’L | Balanced
o [w] | > *qo(H)7L
*D [D] > *D[[/(L) > *o[[/(L) ngh
* [i] > #3(H)/L > | #EL | Low
% kAHZ(L
3 9] > o7 (L)
o 1s - > | *H’L | Balanced
i3 [¥] > *yg(H)/L
*3 [a] > #gqH/ (L) > #gqH/ (L) Hig/’l

It is noteworthy that Bru registrogenesis presents a rare amalgam of Khmer Model and Rengao Model
registrogenesis. In the Khmer Model, register contrast forms via onset phonation-conditioned splits in historical vowel
phonemes and, in the Rengao Model, register contrast forms via vowel height-conditioned mergers between historical
vowel phonemes. Bru is the only language I am aware of with a simple, binary register contrast that arose via both
Khmer Model and Rengao Model register formation strategies at the same time. This is an interesting potentiality of
the Kriang Model, one which is not realized in Kriang itself, but must be understood to accurately model the
development of Bru register and will perhaps prove necessary in explaining the emergence of register in other Kriang
Model register languages that have not yet been documented.

8 Note the phonemic splits in this table involving pKatuic *ia, *ua, *i3 and *uo.
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4.9.3 VH and Consonants: Semivowel Glides and Palatal Consonant Transitions

In the discussion on Kriang registrogenesis in Section 2.5.4, it was mentioned without further comment that
two of the pKatuic’s palatal consonants, /j/ and /}/, pattern with the historically voiced stops forming a “low series” of
consonants for the purposes of Kriang register formation. This low series conditions low register irrespective of the
vowel height of a following vowel. The palatal glide /j/ (< pKatuic *j) is articulated as expected ([j]) and the palatal
stop /3/ (< pKatuic *f) is produced as a pre-stopped glide [%j] today (Gehrmann 2017). Note that the reflexes of the
other pKatuic glottalized/implosive stops, *6 and *d (> Kriang /b/ and /d/), do not pattern with the pKatuic voiced
stops in the Kriang low series (see Table 37). This is a peculiarity of the palatal glottal/implosive.

In the Lawa language (< Waic < Palaungic), we find a separate, similar phenomenon where four palatal
onsets from pWaic (¥j, *"j, *n, *'n) pattern with the pWaic voiced stops to condition low register, even though other
pWaic voiced sonorant onsets do not condition low register and despite the fact that two of those palatal consonants
are voiceless. In addition, two back sonorants from pWaic (*w and *"w) also join in this category of consonants that
condition low register (Diffloth 1980, 56).

This apparent irregularity in Kriang and Lawa, when viewed in light of the broader desegmentalization
paradigm, may be taken as evidence that, in certain cases, vowel height desegmentalization can be conditioned by
consonants as well as vowels. Diffloth, searching for a common property shared between devoicing stops and
fricativizing sonorants proposes the term “buzziness”, invoking both the “noisy” release into breathy phonation
accompanying devoicing stops and the “noisy” frication that is inherent in the modern realization of pWaic
semivowels and the palatal nasal.’” However, if we take into account the parallelism between Lawa and Kriang and
incorporate what we have learned in the intervening decades about the role that vowel height can play in register
assignment, a better-supported hypothesis may be offered.

All of the sonorants listed as being associated with low register in Kriang and Lawa are produced with
significantly raised tongue positions in places of articulation that overlap with those of close vowels. As the connection
between close vowels and low register is uncontroversial, a more straightforward explanation is that the close vowels
inherent in the semivowels themselves or the close vowel articulations introduced by the raised vocalic transition from
a palatal consonant to a following vowel are being desegmentalized in these languages and affecting the distribution
of register. As a result, close vocalic transitions from onset consonants can and should be modeled as VH effects when
they play a role in tone or register formation; they should not be misconstrued as onset phonation desegmentalization,
even though they originate in segmental onsets. The desegmentalization boxes for Kriang and Lawa in Table 88
demonstrate how this may be accomplished by using {Ci-} to indicate onset consonants with inherent close vowel
transitions. This {Ci-} should be placed below the box along with any other VH conditioning environments.

Table 88: Desegmentalization boxes for Lawa and Kriang

Lawa other H L
{D-} L
other {Ci-}
Kriang | {T-, *s-} H
other |
{D-} L
{open V} | {non-open V} {Ci-}

87 Diffloth states that the semivowel glides *j *hj *w and *hw are now produced with “a great deal of friction” in Lawa, approaching
[z], [s], [v] and [f], respectively. He further notes that “the release of n- is also very fricative” (Diffloth 1980, 50).
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4.10 The Chong Model (OP + VH + CP)

4.10.1 OP and the General Tensing of Rengao Model Register Contrast

At this point, we will begin to investigate the most complex desegmentalization models found in this survey
of Austroasiatic desegmentalization. We have no examples of a desegmentalization model which combines all three
primary desegmentalization processes and CP, but every possible combination of two primary desegmentalization
processes plus CP are attested. We start by introducing the Chong Model, which is in essence an extension of the
Rengao Model (i.e. VH only), complicated by the addition of OP and CP. In this section, four languages that have
been affected by a combination of OP, VH and CP (Chong, Sedang, Ta’oiq and Stieng) are discussed. The combination
of these desegmentalization processes creates a four-term desegmental phoneme inventory as in Chong and Stieng,
which may subsequently simplify into a two-term inventory as in Sedang and Ta’oiq.

The Chong model is named for the Chong language (< Chongic < Pearic). Chong and its close relatives under
the Chongic sub-branch of Pearic is one of three examples of a register contrast which has undergone general tensing,
by which the voice quality correlates of the historical high and low registers have shifted from modal and breathy to
creaky and modal, respectively (see Figure 16). The other examples are found in Sedang (< Bahnaric) and Ta’oiq (<
Katuic). We are fortunate to have three apparently discrete examples from three separate branches of Austroasiatic to
compare, because each one offers complementary evidence for a shared model of how the general tensing of a register
contrast may come about. Although the modern register contrasts in these three languages differ somewhat, it is quite
clear that they share an evolutionary trajectory and that each language’s development can be understood in light of
the other two.

Figure 16: General tensing of a register developed via vowel height desegmentalization
Lax-Marked Register
(Rengac Model)

Ty

[modal voice] [breathy voice]

Tenser « » Laxer

L.

[creaky voice] [modal voice]

Tense-Marked Eegister
(Chong Model)

We begin with Sedang, which offers us direct evidence for the general tensing of a register contrast. Sedang’s
closest relatives in the North Bahnaric sub-branch of Bahnaric (Rengao, Hre, Halang, Jeh, etc...) have register
contrasts which are lax-marked, which is to say that the low register, the register which is comparatively lax in
laryngeal terms, is the more phonetically marked of the two registers. The low register is characterized by non-modal
voice quality: breathy voice. Sedang, on the other hand, is a fense-marked register language, as its high register is the
one with non-modal phonation: creaky voice. Despite the phonetic differences between Sedang’s register contrasts
and that of its siblings, their register contrasts are nevertheless histroically cognate (Smith 1972), having evolved via
the reanalysis of Proto-Bahnaric vowel height contrasts (Sidwell 2015b).

So we see that Sedang is innovative compared to the other North Bahnaric languages with respect to the
phonetic correlates of its two registers. This raises the question of why or, perhaps more to the point, how? If we
search for an explanation within Sedang itself, there is one striking difference between Sedang and the other North
Bahnaric register languages that recommends itself as a possible explanation; Sedang alone among the North Bahnaric
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languages has devoiced the pNorth Bahnaric voiced stops.®® Is there perhaps a case to be made that vowel height-
conditioned register contrasts may be disrupted by OP and the registrogenetic process that this entails? It is a promising
hypothesis, but modern Sedang has no desegmental phonemes which are cognate with pNorth Bahnaric onset voicing
contrasts. Consequently, there is no direct evidence that conventional, onset phonation-conditioned registrogenesis
has confounded the phonetics of its earlier, vowel height-conditioned register contrast.

This brings us to Ta’oiq, which offers confirmation that the register pattern of Sedang is not unique. Ta’oiq
is not a North Bahnaric language; it is a Katuic language that is spoken over 200 kilometers away from Sedang, as the
crow flies, over high mountains, deep jungles and a national border. Nevertheless, in much the same way as Sedang,
Ta’oiq developed a register contrast which is cognate with vowel quality contrasts in related languages (Gehrmann
2015, 2019, 2021b). Furthermore, that register contrast is tense-marked today and pKatuic voiced stop onsets are
devoiced without any remaining registral reflex of the old onset voicing contrast (Ferlus 1974a, Diffloth 1989). Again,
onset devoicing appears to be implicated in the general tensing of a register contrast, but we lack direct evidence.?

This is where the Chongic languages dovetail with Sedang and Ta’oiq to provide the “missing link”. Very
little remains of the Pearic branch of Austroasiatic. All of the Pearic languages are endangered and those languages
which remain and/or have been documented are quite uniform in phonological terms (Ferlus 1979, 2011; Headley
1985a, Sidwell 2019). Unlike for Sedang and Ta’oiq, we have no evidence for a more conservative Pearic language
with vowel height contrasts that are cognate with register contrasts in Chongic languages. Nevertheless, internal
reconstruction clearly indicates that close vowels were associated with a historically lax register (Sidwell 2019), and
this is exactly the same pattern found in North Bahnaric (including Sedang) and Ta’oiq. Crucially, Chongic languages
retain direct evidence that this older, vowel height-conditioned register contrast was interrupted and changed with the
advent of a newer register contrast that developed via OP, because both contrasts still exist today. Chongic languages
exhibit a unique double register contrast, which integrates the older vowel height-conditioned pattern and the newer
onset phonation-conditioned pattern into a unitary register complex that opposes four registers rather than two. The
older register contrasts underwent general tensing, such that older low register became associated with modal voice
and the older high register with creaky voice. This freed up the marked phonetic cue of [breathy voice] to become
associated with the new low register, cognate with historical onset voicing, and introduced the marked phonetic cue
of [creaky voice] to become associated with the older high register, cognate with historically non-close vowel qualities.
The result is the desegmental phoneme inventory presented in the desegmentalization box in Table 93.%

Table 89: Desegmentalization box for Chongic languages

/" P/
vk modal creaky
% 14
{vd-} breathy breathy-creaky
{close V} other

Taken together, Sedang, Ta’oiq and Chongic demonstrate the pathway by which the general tensing of a
vowel height-conditioned register contrast may be triggered by conventional registrogenesis from onset voicing. Only
Chongic retains a double register contrast, while in Sedang and Ta’oiq, onset phonation-conditioned registrogenesis
did not result in the phonemicization of extra registers. Sedang and Ta’oiq did begin down that road - the tensing of

88 Note that pBahnaric *implosives and *voiced stops were merged to pNorth Bahnaric *voiced stops (Smith 1972, Sidwell 2011)
8 Pacoh, another language of the Katuic branch, also has a register contrast that developed out of historical vowel quality
differences (Diffloth 1982b, Gehrmann 2015) and also has undergone pKatuic stop devoicing without developing cognate register
contrasts. Furthermore, there is some evidence that the high register involves tenser-than-modal phonation, but vowel quality
remains by far the most reliable acoustic correlate to Pacoh register contrast (Gehrmann 2022). Pacoh does appear to have
developed along the Chong Model, which was referred to as pseudoregister formation in Gehrmann (2022) — a term which is new
deprecated in favor of the desegmentalization terminology proposed here in this thesis. Pacoh differs in eschewing or abandoning
marked differences in voice quality between the two registers, leading to what appears to be the gradual loss of register in this
language.

% Various phonetic studies are available on the Chongic double register phenomenon (e.g. L-Thongkum 1991, Edmondson 1996,
DiCanio 2009).
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older vowel height-conditioned registers and the devoicing of *voiced stops testify to this - but it is unclear why OP
failed to crosscut and split the older, VH-conditioned register in Sedang and Ta’oiq while it succeeded in doing so in
Chongic.

The progression in Figure 17 summarizes the series of developments proposed for the Chong Model. Note
that the point at which any of these developments becomes phonemic will depend on other factors in the language.
For this reason, Stages 1 and 2 in Figure 17 represent sub-phonemic developments in the distribution of voice quality
and Stages la, 2a and 2b represent examples of how the phonologized voice quality features may become phonemic.

Figure 17: The progression of Chong Model registrogenesis and general tensing

Stage 1: Early Rengao Model
(e.g. Sre)

{close} other

Stage 1a: Rengao Model
(e.g. Rengao, General North Bahnaric)

/Y/ [breathy] /M/ [modal]
{close} other

Stage 2: Early Chong Model
(Unattested)
Ml [modal]  FRRRereakyl i EN
LN [breathy] S
{close} other

Stage 2a: Chong Model Type 1 - Double Register
(e.g. Chongic Languages)
/Y [modal] /[ [creaky]
/?/ [breathy] /4 [breathy-creaky]

Stage 2b: Chong Model Type 2 - Single, Tensed Register
(e.g. Sedang, Ta'oiq)

/Y [modal] /M/ [creaky]

{close}

The resulting desegmental contrast is sufficiently different between Chong on the one hand and Sedang /
Ta’oiq on the other that we are justified in naming the latter a Sedang Variant of the Chong Model.

4.10.2 Coda Deletions and Coda Mutations in Tense-Marked Register Languages

Up to this point, we have focused only on the repercussions of OP and VH on Chong Model register
languages, but in all three of the languages reviewed above, CP applies as well. In Sedang, register contrast was
neutralized to the low register before {-H}, {-?} and {-T} in conjunction with various coda consonant deletions in the
high register (Smith 1968, 1972, 1973). These developments are summarized in the more detailed desegmentalization
box for Sedang in Table 90, which shows the development of both register and coda consonants. Recall that Sedang
is a tense-marked register language, and so /"/ is marked by creak and /%/ by modal voice. The column headers *" and
*L refer to the earlier, Rengao Model register contrast in Sedang before general tensing occurred. The creaky voiced
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high register conditioned the deletion of coda oral stops and coda fricatives with an accompanying shift to low register.
Because coda glottal stops from pBahnaric {-?} have been deleted in both registers with a parallel shift to low register
for historical *-V?H rimes, it is likely that high register words with {-T, -H} finals shifted to glottalized rimes first
before a general deletion of rime glottalization occurred. *!

Table 90: Register development and final consonant deletions in Sedang

VN)H [ VIN)L | {-son}
Vi =
VH- | {-H}
VTL | T}

In Ta’oiq, we find coda consonant mutations rather than deletions under the creaky high register (Ferlus
1974a, Diffloth 1989, Gehrmann 2019). pKatuic coda oral stops lenite to glottalized sonorants or a simple glottal stop
segment in the case of coda *-k with accompanying shift to low register. Laryngealization shifts to post-glottalization
for coda nasals in the high register, but only for short vowels. Vowel length contrast is neutralized before the fricatives
*-s and *-h and the rhotic trill *-r. Table 91 summarizes the effects of high register on coda consonants and vowel
length in modern Ta’oiq and demonstrates how the distribution of high register in modern Ta’oiq has been affected
by CP (see gray-shaded cells).

Table 91: Modern Ta oiq reflexes of pKatuic rimes
*_p *_t *_c *_k *_m *_n *-Jl *_l] *_l *_r *_j *_w *_s *_h
Vp | Vit [ Ve |Vk|Vm|Vn|Vpn| Vg |VI]|Vr|Vj|Viw| Vis| Vih
Vp Vit Ve | Vk | Vm | Vn | Vp | Vg | VI [ Vr | V] | Vw | Vs | Vh
Vim’ | Vin’ | Vij? | Vi2 | Vim | Vin | Vip | Vig | VI Vi | Vw

: Vir ——1— Vis | V:h
Vm® | Vo’ | Vj? | V? | Vm’ | Vn®’ | Vp* | Vi | VI Vj | Vw

Chong has experienced neither coda deletions nor mutations and retains the pPearic coda consonants intact.
Nevertheless, CP has had an effect on register distribution, as words with glottal fricative codas {-H} are found to be
in non-creaky registers only. This indicates that general tensing was blocked in this environment. General tensing was
also blocked in words beginning with a glottal consonant in Chong. The desegmentalization box in Table 92 gives a
more detailed summary of register development in Chong.*?

Table 92: Desegmentalization box for Chong
/Y [modal]

3/ [creaky]

/?/ [breathy]
/% [breathy-creaky]

4.10.3 Stieng and the Possibility of FO-Prominent Output for the Chong Model
Finally, there is another language, Stieng (< South Bahnaric < Bahnaric) which has developed a four-term
desegmental phoneme contrast under essentially identical conditioning to the Chong Model presented above. Bon

%1 Further coda consonant mutations under the high register are documented in certain Sedang dialects, as discussed in Smith (1968,
1973), but the main dialect that was targeted in Smith’s extensive work on Sedang is described here.

%2 Analysis of Chong registrogenesis is currently ongoing. Sidwell (2019) presented initial findings and the summary presented
here is a synthesis of his report and my own subsequent analysis of the comparative lexical database of Pearic, which he has kindly
made available.
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(2014) compares the phonologies of two varieties of Cambodian Stieng: one from Bok Snual village (BS) and one
from Tééh Dom village (TD). Bon describes the emergence of two desegmental phonemes in Stieng TD, which she
characterizes as tones. A rising tone has developed in etyma with pBahnaric final fricatives *-h and *-s, which have
subsequently disappeared leading to merger with open rimes /-¢/ and rimes in final /-j/ respectively. The same rising
tone contour is found in words descended from pSouth Bahnaric *close vowels, whether they remain phonetically
close vowels in modern Stieng TD or have undergone vowel quality changes. In all other environments, a falling tone
is found in native South Bahnaric etyma. The examples in Table 93 are extracted from Bon (2014) to illustrate these
developments. pSouth Bahnaric reconstructions are from Sidwell (2000).

Table 93: Examples of vowel height and coda phonation desegmentalization in Stieng TD

PSB Stieng TD PSB Stieng TD
Non-Fricative | *pa:;j flesh /pa:j/ Non-Close V | *kot  tie up /kat/
Fricative *pa:s  cotton /pa:j/ Close V *kit  frog /kat/
Non-Close V | *siar  pipe /chr/ Non-Close V | *dock monkey /dok/
Close V *sir dig /chir/ Close V *duk  boat /dok/

Bon also notes that Stieng TD is undergoing OP among reflexes of voiceless and voiced stops, though she
does not go into detail and leaves this as a topic for future investigation. Assuming that a register contrast is now
splitting the rising and falling tones, the desegmentalization box in Table 94 summarizes Stieng TD tonogenesis. If
we compare this to Table 92, we see that the Stieng TD’s four tones are distributionally equivalent to Chong’s four
registers. Falling tone contour is equivalent to creak in the Chong context and rising contour to the absence of creak.
All of this is highly suggestive that Stieng TD is another example of a double register language in which the older,
VH-conditioned register contrast has shifted from being cued by the presence or absence of laryngealization to being
cued by differential pitch patterns. Further phonetic investigation of Stieng TD and other Stieng dialects is called for.

Table 94: Desegmentalization box for Stieng Tééh Dom
/'/ [modal, rising]
/3/ [modal, falling]

/?/ [breathy, rising]
/#/ [breathy, falling]

4.11 The U Model (OP + VL + CP)

Only one language, U, is documented as having combined OP, VL and CP. U is the third Angkuic language
that we have looked at in this thesis, the other two being Hu (see Sections 2.5.1 and 4.5) and Muak Sa’ak (see Sections
2.5.3 and 4.8). Svantesson (1988) presents a toneme inventory of four tones for U: high, low, falling and rising. At

first glance, U appears to be the most complex example of desegmentalization documented. As Svantesson (1988, 86)
himself states:

“U acquired tones in a complicated way. The process will be described here although it is not fully
understood in all details. At least four different factors are involved:

a) Vowel length

b) Vowel quality

¢) Final consonant type

d) Initial consonant type”

Though Svantesson asserts that all four desegmentalization processes are involved in U tone formation, it

seems that, in fact, what appears to be VH reflects a historical neutralization of vowel length that took place in the
close vowels only (a development shared with Hu, see Section 2.5.1). As such, it was not the vowel quality of the
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close vowels that affected the distribution of tone in U, it was merely the absence of vowel length contrast in this
vowel height series that had an impact.

As in Hu, pPalaungic vowel length contrast has desegmentalized as tone in U, but tonal distribution is affected
by additional complications. To begin with, pPalaungic short vowels, which are reflected as high tone in Hu, have two
tonal reflexes in U, depending on the coda phonation type; words with pPalaungic {-son} coda phonation developed
low tone and words with pPalaungic {-T} or coda *-s developed high tone. This would have begun as sub-phonemic,
predictable difference of pitch before different coda types, but the pitch difference was phonemicized in conjunction
with the denasalization of nasal codas following short vowels in U and their merger with homorganic oral stops (e.g.
*aT *aN > *aT *aN > /aT/ /aT/). Examples illustrating these developments drawn from Svantesson (1988) are
provided in Table 95. High tone and low tone are transcribed using acute and grave accents, respectively, in U and
Hu. Note that there are a few examples of mismatch between Lamet vowel length and Angkuic tone in these examples
(the Lamet etyma are in parentheses in these cases), but Hu and U are in agreement.

Table 95: U tonal reflexes for historically short vowels before {-son} and {-T/s}*

{V -son} {V -T/s}/
U Hu Lamet U Hu Lamet
to die  /jap/ /jam/ /jamY/ cold /khat/  /khat/ /katH/
to wash  /sup/ /6um/ (/ht:m"/) to bite  /kaS/  /kak/ /kak'/
claw /nchip/  /mBim/  (/lmhi:m"/) rice  /saS/ /0ak/ -
five  /sat/  /paBan/ /phant/ to break  /phS/ - /pikH/
heavy  /ket/ /ncén/ /kcent/ to boil  /?alig/ - /rlik%/
to shoot  /phét/ /phin/ /pipt/ hair  /s0S/  /0uk/  /kPukH/
termite  /mqhut/  /masup/  (/prapt/) toswell /248/  /phaRat/  /Pesty
horse /yqhal/ /magan/ /mrag/ charcoal  /sé/  /khasét/ /krsas!/
fire  /yaw/ /mal/ /malt/ to count  /ki/ - /krist/

silver /mun/  /mmul/  (/kmulY)
tofly /mphd/  /phis/ /mpirt/

The situation among historically long vowels before {-son} or {-T/s} coda types is yet more complicated,
we find three separate tones in these environments in U, all of which correspond to Hu low tone (< {V:}). In words
with long vowels before {-T/s}, U has developed a rising tone, as demonstrated in the examples in Table 96.

93 Velar stop codas have debuccalized in U to back vocalic offglides, resulting in a shift from *-k to a creaky and/or pharyngealized
[@*]. Svantesson interprets the reflex of coda *k as a segmental voiced pharyngeal fricative /¢/. This happened subsequent to the
historical hardening of final nasals, as evidenced by the fact that reflexes *-p also becomes /¢/ when they follow historically short
vowels (i.e. *ak *an > *ak *an > *ak *ak > /aq/ /a%/).
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Table 96: U tonal reflexes for historically long vowels before {-T/s}

{V:-T/s}
U Hu Lamet
to fear /1at/ - Na:th/

to stay /R0t 120t/ -
sand /nts"dt/  /nbac/  /maict/
buffalo  /q"aS/  /thwak/  /trarkM/
sambar deer  /jaS/ - /kja:kl/
chest  /qMS/  /p"eek/  /prekt/

ear  /suY/  /nmasok/  /jok'/

to laugh  /pas/ /npat/  /kpa:s/
lightning  /?aqhaS/ - /krsa:st/

In words with historically long vowel and {-son}, both a falling tone and a high tone are found in U. The
falling tone corresponds to voiced onsets and the high tone corresponds to voiceless onsets. Examples are provided in
Table 97. Lamet preserves evidence for pPalaungic onset voicing in its register contrast. Both Hu and Lamet preserve
evidence of pPalaungic vowel length in their tone and vowel length correspondences, respectively. As a reminder, U
and the other Angkuic languages did not have a voicing contrast among stop onsets due to their shared Germanic Shift
(see Section 2.5.1).

Table 97: U tonal reflexes of long vowels before {-son}**

{vl- V: -son} {vd- V: -son}
U Hu Lamet U Hu®> Lamet
crab  /tham/ - /kta:m"/ field /mad/  /md/ /mar/
four /phon/ /[?ap"on/  /pomnt/ grandmother — /né/ - fjat/
white  /pan/ /pap/  (/pant) toitch  /md/  /pd?/  /pa Yy
thorn  /yad/ - /rapt/ Va  /va/ - - cf. pWaic *(r-)wa?
foot  /kid/ /céy/  (/cemg™) door [?ava/ - - cf. pWaic *r-wa?
high  /lia/ /léy/ Nexgt/ sugar  /mé/ - - cf. pWaic *rm-me?
sour /[sa?d/ /BaRaw/  /sRa:xt/ you /mi/ /mé? /mi?Y
two  [?4/ /ka?a/ [la:rt/ flower  /yad/  /vayn/ - cf. Khmu /ra:.n%/
fowl  /jé/ /?ig/ /et beautiful  /j34/  /jdoy/ -
to climb  /saw/ - /ha:wh/ tocry /jam/  fjam/ /jam%Y/
three /waj/  /ka?3j/  /lo;j%/ tiger /?avaj/ - /twa:jt/

to have /k"6j/  /khoj/ /ko:j/

pPalaungic had many words with glottalized coda phonation {-?}, as the pAA prohibition on open syllables
was preserved in this branch (see Section 4.2). The pPalaungic glottal stops are now deleted in modern U, but words
which had them previously appear in low tone unless the vowel was historically close. The examples in Table 98
demonstrate how U developed low tone in {-?} words for non-close vowels and high tone in {-?} words, irrespective
of pPalaungic vowel length contrast (as reflected in the Lamet etyma) in both cases.

%4 Velar nasal codas have debuccalized in U to back vocalic offglides, resulting in a shift from *-1) to a nasalized [d]. This happened
subsequent to the historical hardening of final nasals, as evidenced by the fact that /d/ is found only after historically long vowels.
% Hu /na?/ and /mé?/ are in high tone because long vowels before glottal stops became short in Hu before the advent of VL (i.e.
*Vi2 V? > V7).
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Table 98: U fonal reflexes of close and non-close vowels before {-?}

{non-close -2} {close -2}
U Hu Lamet U Hu Lamet
fish  /kha/ - /ka:?t/ people 21/ 1?1/ 2124/
leaf  /1a/ 147/ /la:?4/ todo /ci/ - - cf. pWaic *g-/ji?
to steal /nqhd/ /maxd?/ /ntra:?Y/ louse /nchi/  /nsi?/ /s1?4/
wind /samd/ /Bama?/ /’ma:?Y/ pine tree  /ki/ - - cf. pWaic *ngi?
tail  /sathd/  /Bathda?/  /nta?"/ nature  /qi/  /pei?/  /pri:?Y
rain  /sal¢/  /salé?/  /sle:?Y/ spirit  /qi/  /kei?/ -
meat  /n¢/ /mné?/ - rope /si/  /pasi?/  /plsi?Y/
earth  /th¢/  /kathé?/  /kta?%/ arm i/ AR/ ti: Y/
louse  /mli/ - /mple?t/ skin  /gka/ - /nku:?t/
tree  /si/ /6€?/ /khe: M/ breast  /pu/ - /mpu:?Y/
nose  /ti/ /katd?/ - salt  /qi/  /palti?/  /plu:?t/
1 /R0 /2372/ /20:24/ sick  /s0/ - /su?t/
dog  /s0/ /83%/ /s0?M/ hole /nthu/ - /mtu?"/
stone /samo/ /samo?/ - vegetable  /t"0/ - /tu: 2t/

yesterday  /kMi/  /spkho?/ -
rice grain  /mk/  /nkho?/ -

As mentioned above, this seemingly vowel height-conditioned tone split in words with {-?} is explicable in
light of the neutralization of vowel duration to short in *close vowels. We can imagine the pPalaungic duration contrast
before {-?}, which is preserved in Lamet, was neutralized to long at a stage that we may call pre-U-1 (see Table 99).
After that, at a Pre-U-2 stage, vowel duration contrast was neutralized to short among close vowels and this would
have caused the shortening of close vowels before *? as well. Finally, short close vowels before glottal stop (i?) would
have developed into the same tone category as short close vowels before oral stops (iT), both developing high tone.

Table 99: Developments in {-?} and {-T} tones with respect to vowel height and length in U

pPalaungic pre-U-1 pre-U-2 U
*a? | KR 200 | #i9 T \ ,
%20 | *ip a i a: i a | i
a:T 1..T a:T 1..T a:T 5T E}T T
*aT | *T *aT | *T *aT aT

With this explanation for the split in the {-?} tone, we can eliminate one of the four desegmental processes
Svantesson posited for U tonogenesis, namely, vowel height. Difference of vowel height did not directly split the
{-?} tone; rather, it was the general shortening of close vowels and the new length distinction that it brought about in
glottalized rimes that conditioned the split in {-?}.

We may now present a desegmentalization box for U (see Table 100), which graphically represents the unique
combination of VL, OP and CP that has occurred in this language. Note that Svantesson presents only five examples
of words which likely had {-H} coda phonation in pre-U and is unable to draw any conclusions about the development
of tone in words with *-h codas. We must leave that issue to future research.
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Table 100: Desegmentalization box for U

{vl-} F
v} L a {-son}
L -2
H R {-T}
Vi | vy

4.12 The Todrah Model (VH + VL + CP)

The combination of VL, VH and CP is uniquely documented in the Todrah language. Gregerson & Smith
(1973) discuss the development of register in Didra and Modra, two varieties of a broader language community that
they refer to as Todrah, spoken in Kontum province, Vietnam. As North Bahnaric languages, Didra and Modra
developed register via VH as expected (cf. the Rengao Model in Section 4.4), but subsequent desegmentalization of
vowel length and coda phonation has altered the distribution of register in these languages. In terms of CP, Didra and
Modra developed in a manner similar to Jeh, undergoing the tensing of register before {-H} (cf. the Jeh Model in
Section 4.7). However, unlike in Jeh, only the historical high register underwent tensing before {-H} in Didra and
Modra. Where this has occurred, the coda fricative has been deleted and the rime is described as being laryngealized.
As aresult, a third desegmental phoneme has been introduced in open syllables, and we will transcribe the desegmental
phonemes of Didra and Modra using three tone numbers. As in the proposed transcription for Southern Jeh above,
historical *" becomes /!/ (still cued by modal voice quality), historical * becomes /?/ (still marked by breathy voice
quality) and the new, laryngealized desegmental phoneme is transcribed as /3/. In this case, however, no breathy-
creaky desegmental phoneme has arisen (cf. Southern Jeh /4/), because low register words ending in {-H} did not
develop laryngealization in Didra and Modra. These rimes did experience tensing, however, moving from low register
to high register and, thereby, filling in the space vacated by *-VHM. This is another example of non-
transphonologizational desegmentalization, as the conditioning segmental environment ({-H}) is not lost, even as the
distribution of suprasegmental phonemes changes (see Section 3.2.2). Lexical examples are provided in Table 101.
Note that pNorth Bahnaric *-s lenites to /j"/ and patterns with *-h in these languages.

Table 101: Register tensing in {-H} words in Didrd and Modra

pNorth Bahnaric Rengao Didra Modra
*pah  split, cleave pahH pa:? pa:?
*blah  fight blah" tobla:®  tobla:?
*boh  salt bohH bo:? bo:?
*h  younger sibling °°  ?0hH 23 253
*tPneh  earth/dirt to'nih!  tane:®  ned
*meh  that, there meh! me:3 me:?
*riah  root rih™ re:? re:3
*puas  calf of leg pu:st puj? pu;j?
*ruas  elephant ru:s? ru;j? ru;j?
*bos snake bas" beh! bajh!
*ksos  shoulder kotsas  kaseh! katsajt!
*1oth  wet hojoh  hajoh' kocoh!
*?ih you (sg.) ?iht ?¢eh! ?¢eh!
*tpas  seven topast topej!  topgjh!
*ruh wash clothes ruh roh! roh!
*truh  arrive truhl troh! troh!
*muh  nose muh® moh'  moh!

% The meaning has shifted from ‘younger sibling’ to ‘younger sibling-in-law’ in Rengao
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In words with {-T} coda phonation, the high register has conditioned the debuccalization of oral stop codas
to /?2/. This is likely the result of the tensing of high register before {-T}, as this kind of coda stop lenition is associated
with laryngealization/creak in other register languages (e.g. Ta’oiq and Sedang — see Section 3.6.1), but these words
carry the /'/ tone/register in modern Didréd and Modra. Examples of {-T} debuccalization in the high register are

presented in Table 102.

Table 102: High register coda stop debuccalization in Didra and Modra

pNorth Bahnaric Rengao Didra Modra
*dok monkey dokH do:?! do:?!
*dak water da:kH dea?! da:?!
*ha:k vomit ha:kH hia?! ha:?!
*klok navel klokH klo?! klo:?!
*nok mountain pok™ no?! no:?!
*cok punch co:kH - co:?!
*[ Imok  bark of tree "mo:k?  kamu:?' -
*tbo:k white tobo:k  dobo?! -
*ktap egg kotap"  sota:?! -
*mat eye matH ma?! ma:?!
*t?niat  cold, malaria togetHt tone?! tone?!
*puat half; cut in half pot! po:?! po:?!
*hlat die hatH ha?! ha?!
*Pnat grass natH na:?! -

Historically low register words with {-T} coda phonation are sensitive to VL. Short vowels before {-T} have
tensed to modal voice (/'/). Examples comparing low register tensing to /// [modal] in {V -T} rimes and conservative
/?/ [breathy] in {V -N} rimes are presented in Table 103. Low register words with long vowels before {-T} do not
tense to /'/ [modal] as their short counterparts do. They remain conservative /?/ [breathy].

Table 103: Low register tensing before {-T} for short vowels in Didrd and Modra

pNorth Bahnaric Rengao Didra Modra
*sok  hair tsak® sak! sak!
*kot  tieup kat® kat! kat!
*1ot ten Jatt Jot! Jat!
*kyip  centipede * kagip* gajep'  kacep!
*bit to stab bitt - bet!
*juk  cloud jukt jok! jok!
*mut  enter mutl mot! mot!
*drut  push drutt Jro:t'  yrot!
*jip  sew - Jep'  yep!
*kron  knee krant krak?  krap?
*ton  hear tangt tak? tan?
*bin  full (container) bin" bik? bern?
*kon  large, tall kan" kot? kon?
*hen  many - hit? hin?
*gon  forest land gunt - gon?

- mouth kun* kuk*  kup?

A final CP process affects Modra only. In Modra, register contrast was neutralized to low before {-?} codas
and modern reflexes are in /?/ [breathy], the regular reflex of low register in Modra (see examples in Table 104). The
coda /?/ was also deleted. It is unclear what precipitated this general rime deglottalization in Modra, but it is likely
part of a push chain event related to the shift from *VTH > /V?'/ described above. This resulted in a large number of

97 The meaning has shifted from ‘centipede’ to ‘scorpion’ in Didra and Modra
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new words with glottalized rimes, and this may have encouraged deglottalization of the historical *V? rimes. That
being said, the laxing of *V?H to breathy /V?/ is unmotivated and no explanation can be proposed here.

Table 104: Desegmentalization of {-?} to /%/ [breathy voiced] in Modra

pNorth Bahnaric Rengao Didra Modra
*kra? old kra?" kra:?! kra:?
*wa? want wa?tl wa:?"! wa:?
*10? correct ot Jor?! Jo?
*ka? chew, eat ka?H ka:?! ka:?
*di? finished, all (gone) di?" di:?? don? di:? dok?
*?me:?  bad % me?t me: ?? me:?
*1i? sick Jit i Ji2
*j0?  fear ju?t ju?? ju?
*Pu? suckle, nurse *° u?t u:?? pu:? 2u:?

The desegmentalization boxes for Didra and Modra in Table 105 summarize the Todrah Model and its
combination of VH, VL and CP.

Didra

Table 105: Desegmentalization boxes

{-son}
/Y /%
-2
/% ;
Y H > o /Y {-H}
/Y
*T> L) 7| T
any vi | {(V}
{more open V} | {closer V}

4.13 Summary
This chapter has presented a framework for identifying and classifying desegmentalization models. Each

model may be defined as a unique combination of desegmentalization processes. Out of fourteen hypothetically
possible combinations of the three primary desegmentalization processes (OP, VH, VL) and the secondary
desegmentalization process (CP), ten were encountered in this survey of Austroasiatic desegmental phonology.
Further discussion on the findings of this survey is found in Section 5.1.

In order to provide a concise summary of desegmentalization in Austroasiatic, Table 106 presents all of the
Austroasiatic languages surveyed that employ desegmental phonology, arranged according to their relevant
desegmentalization models. The languages are arranged by branch and relevant literature is referenced. Note that for
a small number of additional Austroasiatic languages with suprasegmental contrasts, the origin of these contrasts is
not yet understood. These are introduced in Section 5.2 as proposed avenues for further research.

Modra

% The meaning has shifted from ‘bad’ to ‘dirty’ in Didra and Modra
9 The meaning has broadened from ‘suckle, nurse’ to ‘suck’ in Didra and Modra

for Didra & Modra

/Y /Y {-son}
/Y
2> 2

/% ;

> o " {-H}
/Y

X T> Lo 7| T
any Vi | {V}

{more open V} | {closer V}
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Table 106: Summary of Desegmentalization Models in Austroasiatic Languages

- R -
S » » © Model Branch Language & References
Khmeric  Khmer (Ferlus 1992a)
Monic Mon (Diffloth 1984)
Nyah Kur (Diffloth 1984)
Bahnaric  Chrau (Ta et al. 2019)
Mnong/Bunong (Phillips 1973, Butler 2010, 2015)
Khmer
Model Ramam/Lamam (Ferlus 1972)
Proper Juk (L-Thongkum 2001)
Alak (Huffiman 1971)
+ ) ) ) Lavi (L-Thongkum 2001, Section 3.9.1)
Katuic Kuay (Ferlus 1971a, 1979; Diffloth 1982b; Gehrmann 2016)
Chatong (L-Thongkum 2001)
Vietic Kri (Enfield & Diffloth 2009)
Khmuic Northern/Western Khmu (Premsrirat 2001, 2004)
Khmu Palaungic  Wa (Diffloth 1980, Watkins 2002, Sidwell 2015¢c)
Variant Riang (Sidwell 2015¢)
Lamet (Ferlus 1979, Sidwell 2015¢)
Va\r’;n . | Pataungic Yingla Va (Sun 2018)
Bahnaric  Rengao (Smith 1972; Sidwell 2002b, 2015b)
Hre (Smith 1972; Sidwell 2002b, 2015b)
-+ - - 1;;‘;%2;’ Jeh (Smith 1972; Sidwell 2002b, 2015b)
Halang (Smith 1972; Sidwell 2002b, 2015b)
Sre/Koho (Manley 1972)
- - + - M};gel Palaungic Hu (Svantesson 1989, 1991; Sidwell 2015b)
Vietnamese Vietic General Vietic (Haudricourt 1954, Ferlus 1998b)
+ - - + Model Mangic Bolyu (Benedict 1990a, Edmondson & Gregerson 1996)
Bahnaric  Li Xei (Section 4.6.2)
-+ - ek | Bahnaric  Jeh (Gradin 1966)
- | MUk SRR palaungic  Muak Sa'ak (Hall 2010, Sidwell 20155)
Kriang Katuic Kriang (Gehrmann 2017)
+ + - - Model Bru (Gehrmann 2016, 2019)
Palaungic  Lawa (Diffloth 1980)
+ - + - Unattested
- + + - Unattested
Chong Model | Pearic Chong (Sidwell 2019)
+ + ) + Proper Bahnaric  Stieng (Bon 2014)
Sedang Bahnaric  Sedang (Smith 1968, 1972, 1973, Sidwell 2002b, 2015b)
Variant Katuic Ta’oiq (Gehrmann 2015, 2019)
+ - + + M(I)Jdel Palaungic U (Svantesson 1988, 1989; Sidwell 2015b)
- + + + 11;23:;2:1 Bahnaric  Todrah (Gregerson & Smith 1973)
+ + + - Unattested
+ + + + Unattested
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5 Conclusions and Outlook

5.1  Addressing the Research Questions
We return here to the research questions proposed in Section 1.2. Each question will be addressed in turn,
summarizing the findings of this thesis and drawing conclusions where appropriate based on those summaries.

5.1.1 Desegmentalization (Research Question 1)

Research Question 1:

Given that (1) suprasegmental contrasts developed in the vast majority of Mainland Southeast Asian languages under
conditioning from historically segmental contrasts and (2) the received models of tonogenesis and registrogenesis _for
the region are insufficient to capture the diversity of environments in which segmental > suprasegmental sound change
may take place, can a broader framework (i.e. desegmentalization) be designed, which incorporates both the
traditional models and the purportedly “unorthodox” models?

In Chapter 3, the concept of desegmentalization was proposed as a unitary framework for tonogenesis and
registrogenesis in MSEA languages. The definition of desegmentalization is sufficiently broad so as to incorporate
any kind of segmental > suprasegmental sound change, in which the conditioning environment is present on the
segmental tier, and the consequence is an alteration in the distribution of suprasegmental contrasts. Furthermore,
desegmentalization has not been constrained to transphonologizational sound change only, but to any kind of
phonemicization or neutralization of contrast in a language’s suprasegmental phonology. It has been stressed that
desegmentalization is not a replacement for the concepts of tonogenesis and registrogenesis, but rather a term meant
to incorporate both under a superordinate framework which facilitates crosslinguistic comparison of these kinds of
sound change.

5.1.2  Desegmentalization Processes (Research Question 2)

Research Question 2:
What kinds of segmental contrast are documented as undergoing segmental > suprasegmental sound change in MSEA
(i.e. desegmentalization processes)?

Just four desegmentalization processes were found in the Austroasiatic desegmentalization survey:

OP: onset phonation desegmentalization
VH: vowel height desegmentalization
VL: vowel length desegmentalization
CP: coda phonation desegmentalization

Three of these, OP, CP and VL, are well known to affect the distribution of tone in languages of the
Sinospheric Tonbund (see Section 2.4.1) but VH is an outlier. VH’s inclusion here is due to its propensity to condition
innovative register contrasts, a development documented in only a few Austroasiatic languages at this point. This
humble inventory of four desegmentalization processes is well supported, both among the Austroasiatic languages
and, more widely, among the Sinospheric Tonbund languages.

Still, one wonders, “why this particular set of processes?” That differential consonant phonation should
interact with suprasegmental phonology based, at least in part, on differences of pitch and voice quality is to be
expected, given their shared grounding in laryngeal gestures. Vowel length’s and vowel height’s interaction with tone
and register are more indirect, but hypotheses to explain these connections have been introduced above based on a
natural tendency for pitch to lower over time across words and utterances in the former case and, in the latter case,
based on strategies related to supralaryngeal cavity expansion.
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It remains to be seen whether any further segmental conditioning environments affecting tone / register
formation and distribution will need to be added, as additional examples of languages with desegmental phonology
are documented and analyzed. If any new desegmentalization processes are forthcoming, the desegmentalization
paradigm is ready and able to incorporate them.

5.1.3  Formal Desegmentalization Models (Research Question 3)

Research Question 3:
In what combinations do these desegmentalization processes occur (i.e. desegmentalization models) and which of
them occur more frequently (i.e. in a greater number of discrete cases) than others?

Ten formal combinations of desegmentalization processes were encountered in the Austroasiatic
desegmentalization survey. Consequently, ten desegmentalization models have been identified and labeled as follows:

The Khmer Model: OP alone
The Rengao Model: VH alone
The Hu Model: VL alone
The Vietnamese Model: OP + CP
The Jeh Model: VH + CP
The Muak Sa’ak Model: VL + CP
The Kriang Model: OP + VH
The Chong Model: OP + VH + CP
The U Model: OP + VL + CP
The Todrah Model: VH + VL + CP

Of these, the model that occurs most often within Austroasiatic is by far the Khmer Model. We see this in
Table 106 above, where seventeen separate Khmer Model desegmentalization events are listed. This tabulation of
examples was created ad hoc, of course, and issues surrounding what should constitute a discrete desegmentalization
event or a discrete language are too problematic to engage with here. Nevertheless, the fact that this desegmentalization
model occurs in eight separate branches of Austroasiatic shows quite clearly that the Khmer Model is considerably
more common and widespread than the other models.

Another notable trend is the diversity of desegmentalization models found within one sub-branch, the
Angkuic sub-branch of Palaungic. Three out of the ten proposed models (the Hu, Muak Sa’ak and U Models) are all
contained in this one small linguistic grouping. All of these models have in common VL, which is otherwise found
only in the Todrah language and its eponymous desegmentalization model. While VL is commonly found to split coda
{-T} syllables in Sinospheric Tonbund languages (e.g. Tai, Yue Chinese), VL has proved to be an uncommon
desegmentalization process in Austroasiatic.

The Rengao Model and its slightly more complex iteration, the Jeh Model, appear in many examples, but all
of these are within the Bahnaric language family and it is unclear at this time how many of these represent one shared,
historical development and how many represent separate, individual innovations within a language. This question will
be difficult to answer without much closer analysis of the distribution of register within each language and across
Bahnaric cognates. That being said, the VH that underlies Rengao Model registrogenesis has also occurred in Katuic
and Pearic languages, so there is no reason to assume that the intra-Bahnaric Rengao Model register contrasts are
historically cognate and not the product of separate, analogous developments.

Finally, the Vietnamese, Chong and Kriang Models, while not occurring particularly commonly, are all fairly
well-spread, being found in two or more separate branches of Austroasiatic.
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5.1.4 Desegmentalization Models and their Output Typologies (Research Question 4)

Research Question 4:

What are the characteristics of the tone / register contrasts that emerge out of each desegmentalization model and,
for those models which combine more than one desegmentalization process, is there any evidence to indicate that the
order in which the constituent processes have obtained (i.e. relative chronology) affects the output typology?

5.1.4.1 Characteristics of Each Desegmental Model’s Output Typology

A brief description of the output typologies of each of the desegmentalization models identified in this thesis
is presented below, focusing on (1) the size of the desegmental phoneme inventory produced, (2) the phonetic cues
which uphold the contrast and (3) a summary of the segmental conditioning environments in the examples discussed
above.

Khmer Model: A binary, lax-marked register contrast has emerged in the majority of documented cases of Khmer
Model desegmentalization. However, pitch-primary outcomes which are described as simple, binary tone contrasts
have also been the result (The Khmu Variant). In one case only, a trinary, pitch-primary contrast has resulted from the
Khmer Model (The Va Variant).

oP
Suay: (1T-} - {D-})
Khmer: ({vl-} = {vd-})

Yingla Va: ({asp-} — {vl-} — {vd-})

Rengao Model: A binary, lax-marked register contrast has emerged in all documented cases of Rengao Model
desegmentalization.

VH
Sre: ({other} — {i,u})
North Bahnaric: ({more open V} — {closer V})

Hu Model: A binary, pitch-primary contrast described as tone with extrinsic differences of vowel length retained as
cues to the desegmental contrast is described for the one documented case of Hu Model desegmentalization (Hu).

VL
Hu:  ({V}-{V:})

Vietnamese Model: We find tonal outcomes combining pitch and voice quality cues in cases of Vietnamese Model
desegmentalization documented within Vietic and Mangic. In these languages, four to six tones emerge depending on
the number of onset phonation categories and coda phonation categories that have desegmentalized. The resulting
contrast in Li Xei appears not to be pitch-primary, but rather resembles the the double register phenomenon in Chong
in phonetic terms.

(0) CP

Vietnamese: ({vl-} — {vd-}) ({-son} — {-?} — {-H})
Rue: (I} = {vd-}) ({-son} — {-2})
Bolyu: ({asp-} — {vl-} — {vd-}) ({-son} — {-?})
Li Xei: ({others-} — {D-}) ({-son} — {-?})
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Jeh Model: A trinary register contrast combining extrinsic pitch and voice quality cues is described for the one
documented case of Jeh Model desegmentalization (Southern Jeh).

VH CP
Southern Jeh: ({more open V} — {closer V}) ({-other} — {-H})

Muak Sa’ak Model: A trinary, pitch-primary tone contrast has emerged in the one documented case of Muak Sa’ak
Model desegmentalization (Muak Sa’ak).

VL CP
Muak Sa’ak: ({\7} —{V:}) ({-son} — {-?} — {-H} — {-T})

Kriang Model: A binary, lax-marked register contrast has emerged in all documented cases of Kriang Model
desegmentalization.

oP VH
Kriang: ({T-, *s-} — {others-} — {D-, *j- *[-}) ({open V} — {non-open V} — {Ci-})
Bru: ({other vl-} — {T-} — {vd-}) ({more open V} — {closer V})
Lawa: ({others-} — {D-}) ({other} — {Ci})

Chong Model: A four-term, double register contrast has emerged in Chong and, seemingly, in Stieng, marked by
voice quality contrasts primarily in the former case and by a combination of pitch and voice quality in the latter case.
Alternatively, a two-term, tense-marked register contrast may result, which continues the reflexes of the VH register.
This happens if the OP register fails to phonemicize or is neutralized (the Sedang Variant).

orP VH CP
Chong: ({vl-} — {glot-} — {vd-}) ({close V} — {other}) ({-other} — {-H})
Stieng: ({other-} — {vd-}) ({close V} — {other}) ({-other} — {-H})
Sedang: now neutralized ({more open V} — {closer V}) ({-son} — {-?} — {-H, -T})
Ta’oiq: now neutralized ({more open V} — {closer V}) ({-other son} — {-?} — {-T, -N})

U Model: A four-term tonal contrast has emerged in the one example of U Model desegmentalization (U).

opP _VL CP
U (vl —{vd-p)  ({Vi-{V:h)  ({-son} —{-2} - {-T})

Todrah Model: A trinary register contrast described in terms of differential voice quality is described for the one
documented case of Todrah Model desegmentalization (Todrah: Didra and Modra varieties, only).

VH VL CP
Didra & Modra: ({more open V} — {closer V}) ({V} —{V:}) ({-son} — {-?} — {-H} — {-T})

5.1.4.2  Relative Chronology of Desegmentalization Processes

It must be admitted that the sub-classification of desegmentalization models along purely formal lines with
respect to desegmentalization processes obscures some important connections between the models. For example, the
combination of OP and VH is found in both the Kriang Model and the Chong Model. A different classification scheme
would bring out this connection over the presence or absence of CP, which is the difference between the Kriang and
Chong Models as they are defined here. And indeed, the difference between the Kriang and Chong Models likely has
more to do with the relative ordering, or at least relative impact, of OP and VH than it does with the presence or
absence of CP.
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Let us consider two hypothetical languages: one in which OP is first or prominent and one in which VH is.
In the OP-first case, something resembling Khmer Model registrogenesis would occur and the distribution of register,
determined primarily by historical onset voicing, would then be affected differentially by the interaction between
different phonetic vowel height series and the two registers. On the other hand, in the VH-first case, something
resembling Rengao Model registrogenesis would occur and the distribution of register, determined primarily by
historical vowel height, would then be affected differentially by the interaction between different onset phonation
categories and the two registers. The core “problem” that each of these scenarios needs to address is different because
the phonetic nature of the two interactions is different.

In the OP-first case, the {closer V} environment, which carries a crosslinguistically well-supported
preference for lax voice quality and low register (see Sections 2.3.1 and 4.4), puts pressure on the /high register/ to
mutate in some way, so as to come into compliance with the preferred alignment of vowel height and register. This
drives the lowering of close vowels in high register which is seen commonly in Khmer Model register languages (see
Section 2.4.2.2) and also, in other cases, the neutralization of register to low in close vowels (see Section 4.9.1)
(Gehrmann 2015, 2019). A parallel, opposite effect is found in the {open V} vowels, which prefer tenser voice quality
and high register. Eventually, register languages succumb to these pressures one way or another, either through vowel
height restructuring (e.g. Khmer) or through the re-organization of register assignment to more natural alignments of
vowel height and register (e.g. Bru) or through the de-emphasis of voice quality as an extrinsic register cue, thereby
avoiding the entire issue (e.g. pitch-primary register in the Khmu Variant of the Khmer Model).

The problem is framed differently in the VH-first case. In this scenario, the {D-} environment (or, by
extension, the entire {vd-} environment, depending on the language), which, like the {closer V} environment, carries
the latent potential to desegmentalize towards laxer voice quality and low register, applies pressure to the register
contrast as a whole. If a language is already registral due to VH, but its voiced onsets begin to devoice and impart low
register features in the prototypical, Khmer Model manner, this poses a problem for the maintenance of VH register
contrast. The VH-conditioned /low register/ cannot become more breathy and so, if the VH-conditioned /high register/
moves towards low register because of OP, a neutralization of the whole VH-conditioned register contrast could occur
in the new, OP-conditioned low register (e.g. *TV! [TV] *DV! [DV] > /TVY [TV] /TVE [TY]). As discussed above,
general tensing of the entire VH-conditioned register contrast is one documented solution to this problem (e.g. *TVL
[TY] *DVE [DY] > *TVE [TV] *DV! [DV~TV] > /TVY/ [TV] /TV?/ [TY]) (see Section 4.10.1 for details on general
tensing).

And so, because the problem of contrast maintenance introduced by each of these two scenarios, OP-first vs.
VH-first, is different, the manner in which the problem may be resolved is also different, leading to phonological
developments which are different in kind. When VH occurs subsequent to OP (or along with it, playing a secondary
role, if we do not wish to insist on a strict chronological ordering), the result is skewing in the assignment of register
within different vowel height strata. This is exactly what has been described for the Kriang Model in Section 4.9. In
the VH-first scenario, however, the interaction between onset voicing and the VH-conditioned register contrast tends
to induce general tensing of the entire VH-conditioned register contrast in order to free up the [breathy] cue as an
extrinsic cue to the nascent OP-conditioned register contrast. The Chong Model has been described in exactly these
terms in Section 4.10.

In summary, the difference between the Kriang Model and Chong Model appears to have less to do with the
influence of CP than it has to do with the relative chronology of OP and VH. That CP comes into play in the Chong
Model is, in all probability, a secondary effect of either (1) the general tensing inherent in the Chong Model register
languages, because laryngealization frequently triggers coda consonant interactions and/or mutations, or (2) the
growing reliance on pitch cues, in Stieng’s case, which, likewise, interact with coda phonation in ways that can lead
to phonological change. By contrast, the Kriang Model languages remain lax-marked register languages with a
foundationally OP-conditioned register contrast. No precedent for this kind of register contrast interacting with coda
phonation was found in the Austroasiatic desegmentalization survey.

It seems, then, that relative chronology of OP and VH is the actual fundamental difference between the Kriang
and Chong Models as illustrated in Figure 18. That this crucial fact is obscured by the way the desegmentalization
models have been classified in this thesis highlights the fact that the schema proposed here is not the definitive word
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on this issue, but rather only a step along the way in investigating the interrelations that exist between
desegmentalization processes and the kinds of desegmental phoneme inventories they may produce.

Figure 18: Relative chronology of OP and VH in the Kriang and Chong Models

Primary Secondary Tertiary
Desegmentalization Desegmentalization Desegmentalization
Process Process Process
Kriang
> > -
Model OP VH
Chong
> >
Model VH OP CP

Because we have found no evidence that CP may occur on its own in a language in isolation from one of the
primary desegmentalization processes, the issue of relative chronology between CP and the primary processes in the
Vietnamese, Jeh and Muak Sa’ak Models is irrelevant. It is taken for granted based on the data available that CP
occurred secondarily to OP, VH and VL, respectively, in these models (cf. discussion in Section 5.2.3). In the
remaining U and Todrah Models, however, we should interrogate whether the ordering of desegmentalization
processes has played a role.

In the U Model, there is every reason to believe that VL preceded OP in the development of its modern
desegmental phonology. The default hypothesis, in light of the desegmentalization patterns documented in Hu’s sister
Angkuic languages, Hu and Muak Sa’ak, is that VL came first (as in Hu — VL only), followed perhaps by CP (as in
Muak Sa’ak — VL + CP) and that the tone split conditioned by OP came last, as this is a unique development in U.
This is not necessarily the true story, of course, but it makes sense both in the context of Angkuic desegmentalization
and in terms of the actual structure of the U desegmental phoneme inventory (see Table 100). Furthermore, assuming
that CP cannot have come first, it is very unlikely that OP would have emerged before VL in this language, since
pAngkuic was without *voiced stops due to the Germanic Shift in its stop onsets. The weight of the evidence points
to the relative ordering of desegmentalization in U as demonstrated in Figure 19.

While OP almost certainly did not precede VL in the U language, there are many languages outside of
Austroasiatic which show the U Model combination of desegmentalization processes and certainly did develop in that
order. We have already seen one example above in the form of Cantonese tonogenesis (see Table 6). In Yue Chinese
dialects and many Tai languages, the D {-T} tone is split by VL. While VL is fundamental to the development of U
tone, it represents only a smaller, secondary conditioned split in Yue and Tai. Figure 19 demonstrates the different
ordering of OP relative to VL in U on the one hand and Yue and Tai on the other.

Figure 19: Relative chronology of OP and VL in the U Model and Tai / Yue languages'™®

Primary Secondary Tertiary
Desegmentalization Desegmentalization Desegmentalization
Process Process Process
U
> >
Model VL CP opP
Tai/ Yue
> > 101
Model opP CP VL

100 The relative ordering OP and CP within this Yue / Tai Model and more broadly within the Sinospheric Tonbund is discussed
below in Section 5.2.3.
191D tone category only
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Finally, in the Todrah Model, we can similarly draw on related languages to infer, if not conclusively confirm,
a relative ordering of VH, CP and VL. Todrah’s close relatives among the North Bahnaric languages all share the
fundamental VH-conditioned register development, which occurs on its own in the Rengao Model languages. In the
one example of the Jeh Model, CP complicates register in a manner quite similar to the pattern evident in Todrah.
Finally, the contribution of VL in Todrah is only minor, representing a probably late split in the {closer V -T}
environment. We may hypothesize the relative chronology of Todrah Model desegmentalization processes, then, as
demonstrated in Figure 20. The Todrah Model combination of desegmentalization processes is unique as far as I am
aware, and so we have no other languages within Austroasiatic or without, against which to compare Todrah Model
desegmentalization. Other orderings of the desegmentalization events remain hypothetically possible, but unattested.

Figure 20: Relative chronology Todrah Model desegmentalization

Primary Secondary Tertiary
Desegmentalization Desegmentalization Desegmentalization
Process Process Process
Todrah
> >
Model VH CP VL

5.2 Outlook & Suggestions for Future Research

5.2.1 Desegmentalization and Resegmentalization

This thesis has concerned itself with segmental > suprasegmental sound change almost exclusively. The other
side of this coin, a change of state from suprasegmental contrast to segmental contrast or resegmentalization, also
merits some attention here. When it comes to tone, this is a topic that is little discussed in MSEA, and it is unclear if
such a development is even documented. In Ratliff’s (2015) discussion on fonoexodus, she raises as examples a Min
Chinese variety which has reportedly restructured tonal contrast into one of accent (Shih 1985), a Mandarin variety
which has simply neutralized tonal contrast in a high contact situation with an atonal language (Janhunen et al. 2008)
and a Central Vietnamese variety with phonetic and phonological reduction in its tone inventory compared to the
standard Northern and Southern Vietnamese tone inventories (Pham 2005). None of these examples involve
resegmentalization of a tone contrast.

As far as register is concerned, resegmentalization is quite well-documented. We have discussed at length
the resegmentalization of Khmer Model register as vowel quality contrast above (e.g. *ta: *da: > *ta:" *ta:l > /ta:/
/tia/) (see Sections 2.4.2 and 3.2.1). Another topic, which was only briefly touched on above, is the resegmentalization
of tense-marked register contrast as coda manner or phonation contrasts. As an example, we see this clearly in the
coda consonant mutations conditioned by the high, creaky register in Ta’oiq (see Table 91). To briefly summarize,
pKatuic coda oral stops *p *t *c *k are lenited to /m’ n’ j* ?/, respectively, in the high register but remain /p t ¢ k/ in
the low register. Along with the lenitions, we also find a shift from high to low register or, in phonetic terms, from
creaky voice to modal voice. In a sense, the laryngeal tension inherent in the historical high register has undergone a
phase shift to the right in this environment, becoming reinterpreted as coda consonant glottalization. This is a historical
change, not a synchronic one, as discussed in Gehrmann (2019).

We interpret this as resegmentalization of the Ta’oiq register contrast; the erstwhile register contrast marked
by rime-medial laryngealization has neutralized before oral stops in concert with splits in the reflexes of those oral
stops, which carry on the former register contrast. However, by the definition proposed above, this development also
qualifies as desegmentalization. To review the definition:

Desegmentalization: a change in the distribution of a language’s suprasegmental phonemes, conditioned
by a contrastive property in its segmental phonology
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The fact of the register neutralization before {-T} in Ta’oiq clearly represents a change in the distribution of
the language’s suprasegmental phonemes and the fact that the environment in which this happens may be defined in
terms of a contrastive property in the language’s segmental phonology (i.e. before oral stop codas) fits the definition
of desegmentalization precisely. This brings us back to the issue of transphonologization in desegmentalization,
discussed at length in Section 3.2. The fact that register-conditioned coda lenition in Ta’oiq is an example of both
resegmentalization and desegmentalization at the same time is due to the fact that this lenition is
transphonologizational. Transphonologization occurs because the desegmental contrast shifts out of the
suprasegmental phonology and into the segmental phonology.

We may contrast this with non-transphonologizational resegmentalization, such as that described for Kuy in
Section 3.2.2. In this example, we saw how low register, which had developed through Khmer Model registrogenesis,
conditioned a VOT lengthening in the devoiced reflexes of pKatuic *voiced stops (e.g. *ba > *pal > /phal/). Voiceless
stops in high register words, by contrast, did not become aspirated (e.g. *pa > *pal > /pal/). So we see that in the same
segmental environment, syllables with a voiceless stop onset, the register contrast resegmentalized as difference in
onset aspiration, but the register contrast itself remained in place in Kuy. In the Ta’oiq example, on the other hand,
the register contrast resegmentalized as difference in coda manner / phonation and the register contrast subsequently
disappeared. The implication is that transphonologizational resegmentalization implies desegmentalization, but non-
transphonologizational resegmentalization does not. This explains how a sound change can represent both
resegmentalization and desegmentalization at the same time.

Further research on resegmentalization in MSEA is recommended. It is hoped that future work on this topic
will shed light on whether the definition proposed here for desegmentalization should be adjusted in some way, so as
to preclude transphonologizational resegmentalization. For now, this particular type of sound change will be defined
as both desegmentalization and resegmentalization.

5.2.2  Registrogenesis Revisited

The systematic review of desegmentalization processes carried out in this thesis and the careful analysis of
the desegmentalization models that lead to registral outcomes constitute a significant advancement in the study of
register formation. It is now possible to present a more or less unified model of registrogenesis for MSEA languages.
Much has already been said on this topic above, but it is worthwhile to lay out the paradigm succinctly here, in order
to review what has been learned and to set the agenda for further research into the matter.

We have shown above that register development relies primarily on two desegmentalization processes: OP
and VH. Except for in a minority of cases, OP on its own results in a lax-marked register contrast (i.e. the Khmer
Model Proper or conventional registrogenesis as proposed by Huffman (1976) - Section 4.3) and, when VH occurs on
its own, it is documented as producing lax-marked register contrasts exclusively (see the Rengao Model or Sidwell’s
(2002, 2015b) proposal for the origin of North Bahnaric register contrasts - Section 4.4). When OP and VH both occur,
the typology of the resulting desegmental contrast depends primarily on the relative ordering of the two
desegmentalization processes (see Section 5.1.4.2). If OP is first or primary, the result is a lax-marked register contrast
with aberrations in the expected distribution of register that are conditioned by vowel height differences (see the
Kriang Model — Section 4.9). If VH is first or primary, on the other hand, the result is either a double-register contrast
where the older VH-conditioned register contrast undergoes general tensing to a tense-marked contrast and the newer
OP-conditioned register contrast splits the older contrast into four (see the Chong Model Proper — Section 4.10) or the
older VH-conditioned register contrast undergoes general tensing but the newer OP-conditioned register contrast fails
to phonemicize (or phonemicizes and is subsequently neutralized) (see the Sedang Variant of the Chong Model —
Section 4.10).

It is proposed here that there are just three basic models of registrogenesis, as presented together in Table
107 using desegmentalization boxes: the Khmer Model Proper, the Rengao Model and the Chong Model Proper. All
of the remaining models which produce register contrasts (the Kriang, Jeh and Todrah Models and the Sedang Variant
of the Chong Model) represent innovations on one of the three prototypical models of registrogenesis. We may
conceptualize the Kriang Model developments as a special case of Khmer Model registrogenesis, where VH confuses
the distribution of a register contrast that is otherwise fundamentally rooted in OP. Similarly, the Jeh and Todrah
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Models may be cast as sub-types of the Rengao Model, where CP related to the desegmentalization of {-H} introduces
open syllable laryngealization into a register contrast that is otherwise fundamentally rooted in VH. In the Todrah
Model case, an additional, VL-conditioned split obtains as well. Finally, the Sedang Variant of the Chong Model is
just the Chong Model without phonemic reflexes of historical onset voicing.

Table 107: Three basic models of registrogenesis

Khmer Model Rengao Model Chong Model
(OP > Register) (VH > Register) (OP & VH > Double Register)

high

register

modal creaky

{vl-} {vl-} {vl-}

low high register register

tvds) low register register breathy breathy-creaky
vad-

{vd-} {vd-}

register

register register

{closer V} | {more open V} {closer V} | {more open V} {closer V} | {more open V}

This expanded framework for registrogenesis, rooted in concepts from desegmentalization, helps us to
appreciate the various factors potentially at play in registrogenesis. The Austroasiatic desegmentalization survey has
clearly demonstrated the role that vowel height can play in desegmentalization — especially in registrogenesis — and it
is fair to say that, of the four desegmentalization processes, the influence of vowel height has been comparatively
underappreciated. It is possible, or perhaps even likely, that vowel height has played a larger role in conditioning the
distribution of desegmental phonemes in MSEA than we collectively realize. Some of the outstanding mysteries of
tone and register distribution in the region may well be resolved by a closer investigation into the correspondence
between historical vowel height differences and modern desegmental phonemes. Particularly within Austroasiatic,
this seems an especially promising avenue of investigation.

5.2.3 Coda Phonation Desegmentalization as a Secondary Desegmentalization Process

A conventional hypothesis, or perhaps an assumption, of Vietnamese Model tonogenesis in the Sinospheric
Tonbund is that CP came first and the tones that resulted from CP were subsequently split by OP. This idea goes all
the way back to Haudricourt’s (1954) seminal paper, in which he specifically projects Vietnamese CP back to the
sixth century CE and suggests that the register split (i.e. secondary OP) took hold thereafter in the twelfth century.
Ferlus (1998b, 2004), in his work on broader Vietic tonogenesis, adopts the same relative chronology. He hypothesizes
that Vietnamese developed a six-tone inventory when OP crosscut three pre-existing tones from CP, while languages
like Ruc developed a four-tone inventory when OP crosscut two tones (see discussion on Vietic tonogenesis in Section
2.4.1.2).

This CP-first hypothesis is well supported. If we look at OP-conditioned tone splits and mergers across
Sinitic, Kra-Dai and Hmong-Mien languages, they are self-evidently non-cognate across each family. It is universally
recognized that these splits were not a feature of their respective proto-languages, or even necessarily of higher order
proto-branch level languages within these families. The three-way, CP-conditioned contrast in open syllables
(< {-son} vs. {-?} vs. {-H}), by contrast, is stable and cognate within the families, lending credence to the idea that
CP is older. Further support is found in the historical record in the form of the Classical Chinese rhyming dictionaries
and older orthographies, which appear to present the reflexes of CP as suprasegmental features, or at least have been
interpreted that way.

There is one significant problem with this CP-first hypothesis, however. While CP occurs with great
frequency among MSEA languages, there is no unambiguous example that I can point to where it has occurred in
isolation, unaccompanied by some other desegmentalization process. 2 The results of the Austroasiatic

102 One possible exception is a West Hmongic variety spoken in Fuyuan County, Guizhou Province, China called simply Fuyuan
by Wang & Mao (1995). This language is described as having four tones, each of which corresponds to one of the four CP categories
of the Sinospheric Tonbund (i.e. A B C D), and no splits conditioned by OP (Wang 1994, Wang & Mao 1995, Ratliff 2010).
However, one cannot yet rule out the possibility that OP did, in fact, precede CP in Fuyuan. It is quite possible that OP began and
encouraged CP, but the phonemic desegmentalization of OP was never fully realized as tonal reflexes of OP failed to become
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desegmentalization survey in this thesis turned up no such example and this should give us pause, especially when we
consider how frequently OP occurs on its own (i.e. the Khmer Model). This raises the possibility that there is a flaw
in the received periodization of Haudricourtian tonogenesis and suggests that an alternative, OP-first model for the
Sinospheric Tonbund languages should be given careful consideration.

While a careful consideration of this topic is outside the scope of this project, I will offer a few thoughts.
Firstly, the non-cognacy of the tone splits previously mentioned must be reconciled with an OP-first model. I propose
that the sound change progression assumed by the Haudricourtian tonogenetic model fails to appreciate that the OP
process is or, at least, may be long-lasting and dynamic. A language may enter the transitional, register phase of OP
(see Section 3.2.1), and simply remain a register language. There is no indication that this is an unstable stage.
Furthermore, overt differences in the voicing / phonation of onsets may continue as extrinsic cues to the register
contrast. In the case of early Tai orthography, for example, the fact that glyphs which represent Indic voiced stops
were chosen for reflexes of pTai *voiced stops does not necessarily mean that those stops were literally, phonetically
pre-voiced at the time of their adoption and that OP had not yet occurred. We can imagine a scenario for pTai where
OP had already taken hold, but extrinsic differences in the phonation types associated with reflexes of *voiced and
*voiceless stops continued, even as CP progressed. This is, of course, speculation, but the idea merits further
investigation.

Another issue is the fact that Sinospheric Tonbund tone languages almost never show vowel quality
alterations conditioned by OP, just pitch/voice quality changes. If OP came first and, say, Proto-Tai was actually a
register language, would we not expect to find some evidence of register-conditioned vocalic restructuring (i.e.
resegmentalization)? This is, after all, by far the more common typology of OP-only, Khmer Model register languages
(see the Khmer Model Proper — Section 4.3.2). However, we should not forget the more northern Khmer Model
languages which demonstrate the Khmu Variant (see Section 4.3.3). These languages have FO-prominent register
contrasts, often with extrinsic voice quality cues as well and with little to no vocalic restructuring. If Proto-Tai was a
register language, it would have been one of the Khmu Variant type.'®

This ties in to a separate question which has not been addressed up until now: why does the Khmu Variant
occur less frequently than the Khmer Model Proper and in a more geographically constrained distribution? My own
hypothesis is that Khmu Variant languages are less common because the Khmu Variant encourages CP, while the
Khmer Model Proper does not. Interactions between register and coda phonation are much less likely to occur in F1-
prominent register languages, because vowel quality does not naturally interact with differential coda phonation the
way pitch and voice quality do. In other words, the reason why the majority of register languages are F1-prominent
and follow the Khmer Model Proper trajectory is that FO-prominent register languages of the Khmu Variant type tend
to become tone languages, whereas the former do not.'*

Finally, an OP-first hypothesis helps to explain another difficult, perennial problem in MSEA historical
tonology. It is difficult if not impossible to predict what effect coda phonation will have on pitch. Discussing the
interactions between consonants and pitch, Michaud & Sands (2020, 9) suggest, “Examination of tonogenetic data
from African languages confirms that the tonogenetic potential of certain consonants is mediated by the state of the
phonological system as a whole (as well as by patterns of language contact).” And elsewhere, speaking more
specifically about coda phonation, they write, “The tonogenetic effects of final glottalization depends on the overall
state of the linguistic system: thus, in Vietnamese and Chinese (§2.2), evolution of final glottalization towards a rising
tone (category B) was very probably influenced by the presence of a falling/breathy tone (category C, from an earlier

established and merger between the reflexes of pHmong-Mien voiced and voiceless stops was never accomplished. Modern reflexes
of the *voiceless stops remain unchanged in Fuyuan, but reflexes of the *voiced stops have become voiced fricatives (*b > /v/, *d
> /8/, etc...). The lenition of the *voiced stops may be ultimately responsible for interrupting and precluding the expected merger.
The special case of Fuyuan tonogenesis warrants a closer investigation, which is regrettably beyond the scope of this project.

103 Or perhaps the Va Variant (see Section 4.3.4).

104 Matisoff (1973, 86), looking at the same issue from a slightly different angle, put it another way when he wrote, “Perhaps we
could say that the Mon-Khmer languages escaped the fate of becoming tone languages by the expedient of multiplying their vocalic
nuclei.” While this is certainly an inappropriate generalization on the face of it, if we switch “Mon-Khmer languages” for “Khmer
Model Proper register languages™ here, and if we accept that OP was in all likelihood the initial jumping off point for tonogenesis
for the vast majority of MSEA tone languages, then the statement actually summarizes the state of things quite well.
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final —h)...” (Michaud & Sands 2020, 9). Setting aside the specific point made about differential pitch effects of {-?}
and {-H}, which is an assertion grounded in the CP-first hypothesis, the general point is well taken and applicable for
the OP-first hypothesis as well. If CP is necessarily a second-order desegmentalization and encouraged by earlier OP,
then coda phonation types may interact with the higher vs. lower pitch patterns from the register contrast in a number
of different ways. The ultimate effect on pitch, then, is subject to a greater number of variables from the input typology
or the “overall state of the linguistic system”. This may be a partial explanation for the variability of pitch height and
contour outcomes from CP.

In summary, the findings of this thesis do not support the received CP-first periodization for conventional
tonogenesis in the Sinospheric Tonbund. I propose that an OP-first model, which, in truth, has never been given serious
consideration, should be further investigated in light of these findings. The relative chronology for desegmentalization
processes in conventional Haudricourtian tonogenesis (i.e. the Vietnamese Model) and for the Haudricourtian model
with VL in the D tone ({-T}) (i.e. the Yue/Tai Model introduced above in Section 5.1.4.2) presented in Figure 21 is
hypothesized.

Figure 21: An OP-first hypothesis for the relative chronology inherent in Sinospheric Tonbund tonogenesis

Primary Secondary Tertiary
Desegmentalization Desegmentalization Desegmentalization
Process Process Process
Vietnamese
> > -
Model OP P
Tai/ Yue
> >
Model opP CP VL

5.2.4  Outstanding Issues in Austroasiatic Desegmentalization

A number of Austroasiatic languages that were researched as part of the Austroasiatic desegmentalization
survey were not included in the discussion above. The reasons for their exclusion fall into three broad categories,
including:

1. The origins of the suprasegmental contrast are not segmental
The origins of the suprasegmental contrast are unexplained
3. The origins of the suprasegmental contrast are explained and desegmental but an outlier in the paradigm

In this section, we will discuss the languages which fall under these categories and point out avenues for
further research where needed.

5.2.4.1 Non-Desegmental: Tone in Mal

Mal is a Khmuic language spoken in Nan Province, Thailand. It may be considered a dialect of the T’in or
Lua’ language, along with its sister language, Prai. Mal is the only Austroasiatic language of which I am aware that
has become tonal without any direct involvement from desegmentalization. Filbeck (1972, 1978) was the first to
describe the innovation of a rising tone in Mal and to suggest that is was innovated through contact with the local
variety of Northern Thai. L-Thongkum & Intajamornrak (2008) later confirmed this analysis in historical phonological
and phonetic terms. The rising tone is, in essence, a loan tone which is present on most of the Northern Thai loan
words in the language. The other tone, which L-Thongkum & Intajamornrak describe as falling, is present on most of
the native Mal words. They further hypothesize that the reason the Mal loan tone has a rising pitch contour is that the
majority of tones in the local variety of Northern Thai, including all A category ({-son}) and DS category ({V -T})
tones, have a phonetically rising contour. In the minds of the speakers, as the hypothesis goes, the prototypical
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Northern Thai word has a rising pitch contour and that is why this particular pitch contour became conventionalized
as a marker for Northern Thai loans.

Mal has developed a tonal contrast via a particular process of loan-tone integration — a development which
has been documented elsewhere as well (cf. Mandarin influence on Southern Qiang (Evans 2001)). This tonogenetic
pathway does not involve desegmentalization directly, but because Northern Thai has developed tone in the typical
manner via desegmentalization, it is safe to say that Mal tonogenesis is ultimately derived from and dependent on
desegmentalization as well, if only secondarily.

5.2.4.2  Unexplained: Tonal Contrasts in Three Palaungic Languages (Danau, Khang & Samtao)

There are three documented Palaungic languages with tonal contrats of unexplained origin. The first, Danau,
is a small and underresearched language of Myanmar. Available data and analysis on Danau includes Luce’s
unpublished work and a grammar sketch (Aung Si 2015). Sidwell (2015c) has reviewed Luce’s work on the language
and, while he does not offer an explanation for the provenance of the four tones proposed by Luce, he does describe
their pitch contours and asymmetrical distribution as presented in Table 108. Further documentation and scrutiny of
the language’s historical tonology is needed.

Table 108: Danau tone inventory, pitch patterns and notes on distribution

e N
high, level level, falling
(mostly open syllables) (mostly oral stop codas)
& 1%
high, falling low, falling
(mostly approximant codas) (mostly nasal stop codas)

Another tonal Palaungic language with unexplained tonogenesis is the Khang language, spoken far to the
east of Danau in Vietnam. A recent paper by Ta Quang Tung (2021) briefly describes the language’s phonology,
including its six contrastive tones in sonorant-final syllables and two contrastive tones in stop-final syllables. While
no explanation is given for the origin of these tones in native etyma, a sizable set of examples showing the tonal
patterns present in Tai loan words into Khang is presented. Ta proposes a regular correspondence of modern Khang
tones with the historical tone categories of Tai, as summarized in the tone box in Table 109. This is highly suggestive
that Khang is a Vietnamese Model tone language, but further investigation into Khang tone in Khmuic perspective is
needed to confirm this.

Table 109: Danau tone inventory, pitch patterns and notes on distribution

A B C D
" 2/ /3 /3
1 [44] [212] [323] [12]
modal creaky modal modal
P /4 /4 /"
2 [357] [317] [117] [43]
glottalized | glottalized | glottalized | modal

A third language, Samtao or Blang/Bulang, spoken in Myanmar and China. There are conflicting reports as
to whether this is a Khmu Variant register language with optional breathy voice quality in the low tone (Diffloth 1980,
Sidwell 2015¢) or whether there are actually four desegmental phonemes, with high pitch and low pitch being crosscut
by an orthogonal voice quality contrast (modal vs. breathy) (Paulsen 1992, Harper 2009). Further acoustic phonetic
and historical phonological study is needed to untangle this issue.

5.2.43 Unexplained: Coda Glottalization in pVietic
In Section 4.2, the pattern of rime glottalization across the Austroasiatic branches was described. An outlier
in this regard is pVietic, which had a thoroughgoing contrast of {-son} vs. {-?} contrast present in open syllables and
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syllables closed by a sonorant coda consonant (see Table 53). The origins of this rime glottalization contrast are
currently undemonstrated, though two hypotheses have been put forward.

Diffloth (1989) argued that it may reflect a voice quality contrast between modal voice and creaky voice that
was present in pAustroasiatic phonology. This hypothesis was based largely on the fact, unexplained at that time, that
modal vs. creaky register contrasts with optional restructuring into rime glottalization appeared in Bahnaric, Katuic
and Pearic languages. Diffloth himself admits, however, that the distribution of these modal-creaky contrasts is not
cognate across the branches and subsequent work has demonstrated that those modal-creaky contrasts are the result
of the general tensing of VH-conditioned register contrasts, as has been summarized above.

A much different hypothesis regarding the origin of pVietic rime glottalization contrast comes from Ferlus
(1998a, 2009), who argues for an explanation rooted in contact between pVietic and Old Chinese. In order to discuss
Ferlus’s proposal, we must first introduce some key concepts in the reconstruction of Old Chinese phonology.

5.2.43.1 Old Chinese as a Register Language?

Our knowledge of Old Chinese phonology is thanks in large part to the early witness of the YJF8 (Qiéyun)!%s
and the F8#% (Yunjing), two medieval “dictionaries” detailing the literary standard pronunciation used in the recitation
of classical Chinese texts. The Qi¢yun deconstructs monosyllabic words into four constituent properties: onset, rime,
tone and grade.' Of these four, the grade property has proven the more challenging to reconstruct. There has been
much debate over the phonetic and phonological reality of the four grades in Old Chinese and Middle Chinese, but
we will focus here on the fundamental distinction between Grade-III on the one hand and Grades-1, II and IV on the
other.

Comparative evidence from the modern Sinitic languages demonstrates clearly that Old Chinese vowels
developed differently in Grade-III words than in the other grades. Building on much previous work, Pulleyblank
(1984, 1994) proposed the term Type-B to refer to the Grade-III words and Type-A to refer to the other grades. This
provides a convenient shorthand for making reference to the two different patterns of Old Chinese vowel development.
Put succinctly, if an Old Chinese vowel occurred in a Type-A word according to the Qiéyun, its modern reflexes
indicate a lowering in vowel height relative to the same Old Chinese vowel in a Type-B word. Karlgren’s (1957)
foundational reconstruction of Old Chinese phonology interpreted Type-B syllables as having a medial *-j- sound,
but, while this medial yod has served as a transcriptional shorthand for indicating Grade-III words ever since, the
relative frequency of yodicized vocabulary (slightly greater than 50%) and the lack of any evidence of medial palatals
in Sinitic loan words into other languages argues against a medial *-j- having been the actual phonetic expression of
Type-B syllables.

It is now widely accepted that Type-A and Type-B words were marked by a general tenseness and laxness in
their articulation, respectively. Baxter and Sagart (2014), following Norman (1994), have interpreted this tension
differential in terms of a contrast of secondary pharyngealization in Old Chinese onsets. Under this model, onset
pharyngealization would have conditioned vowel lowering in Type-A syllables. Furthermore, Sagart & Baxter (2016)
propose a possible origin for Old Chinese onset pharyngealization in the transphonologization of hypothesized Proto-
Sino-Tibetan “plain consonants followed by geminate vowels separated by a pharyngeal fricative” as pharyngealized
consonants.

Ferlus (1998a, 2009), on the other hand, drew inspiration from the MSEA register phenomenon to propose
that Type-B syllables were produced with breathy voice, lower pitch and vowel raising (i.e. low register), while Type-
A syllables were characterized by modal voice, higher pitch and vowel lowering (i.e. high register). Under Ferlus’s
model, sesquisyllabic words would have collapsed to monosyllables with tense, geminated onsets which eventually
produced the Type-A high register while monosyllabic words would have had relatively lax, non-geminate onsets,
which led to the Type-B low register. J. Smith (2018) offers support for this syllable shape-conditioned model in the
so-called mixed-onset phonetic series of Middle Chinese, in which Old Chinese syllable Type and syllable shape
(sesqui- vs. monosyllable) appear to be mutually covarying properties.

105 Tn fact, only the preface survives from the original Qiéyun, but its contents are preserved in the later E&8 (Guingyun)
106 The four grades are also sometimes referred to as the four divisions.
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A summary of the various labels and interpretations related to the Old Chinese types is provided in Table
110 for reference. This is very much an area of ongoing research and the diversity of proposed interpretations is due
to the fact that, as Baxter & Sagart (2014, 69-70) note, “The evidence for a distinction between Type-A and Type-B
syllables is overwhelming, but the evidence for any particular phonetic interpretation of that distinction is much more
elusive.”

Table 110: Old Chinese Type A and Type B syllables summarized

Grades Type Relative Vowel Yodicized Pharyngealized Register OC Shape
(Qiéyun)  (Pulleyblank) Tenseness Quality  (Karlgren) (Norman, B&S) (Ferlus) (Ferlus)
LILIV A Tense Lowered No Yes High Sesquisyllabic
I B Lax Raised Yes No Low Monosyllabic

Both Baxter & Sagart’s onset pharyngealization hypothesis and Ferlus’s syllable shape hypothesis present
plausible explanations for the Type A/B contrast of Old Chinese, but neither is without issue. The pharyngealization
hypothesis has a typology problem. Firstly, in the grand scheme of language typology, no language is known to have
a perfect bifurcation of all consonantal onsets into a pharyngealized series and a non-pharyngealized series (Ferlus
2012, Pain 2020).'97 Secondly, zooming in on East and Southeast Asia, no language here has ever been shown to
employ contrastive onset pharyngealization which conditions systematic vowel lowering. By contrast, vowel lowering
due to a register contrast is a familiar and frequently recurring development. Even so, when we speak of Old Chinese
phonology, which stretches back to the mid-2"! millennium BCE, we are very likely stepping back into a time before
which arguments from the expected phonological typology of East and Southeast Asian languages carry any real
weight.

Ferlus’s hypothesis, which amounts to registrogenesis by monosyllabicization, has its own drawbacks. While
sesquisyllable collapse can indeed lead to a contrast of onset gemination, as Ferlus’s (1971b) own work on Nyaheun
(< Bahnaric) demonstrates, it is entirely unprecedented for such a gemination contrast to develop into a register
contrast. While one could imagine a phonetically plausible sequence of sound changes by which such a thing could
happen, it is difficult to propose that it did happen in the absence of evidence from precedent to support the claim.

5.2.43.2  Proto-Vietic as a Register Language?

Having introduced the Old Chinese Type A/B syllables, we can now review Ferlus’s hypothesis regarding
the origin of pVietic rime glottalization. Whether pVietic rime glottalization contrast was a conservative hold-over
from pAustroasiatic that died out in other branches, or whether it was an innovation in pVietic, it is almost certain that
this issue has something to do with pVietic’s long history of close contact with Old Chinese. Simply put, Old Chinese
was highly influential in pVietic, and Old Chinese was a language with contrastive rime glottalization in sonorant-
final codas (Baxter & Sagart 2014, 194-197).1% To be clear, Old Chinese rime glottalization was not conditioned by
the Old Chinese types; these are separate issues.

Ferlus (1998a, 2004) accepts the hypothesis that pAustroasiatic was without open syllables (see Section 4.2)
and proposes that pVietic deglottalized pAustroasiatic ¥*V? rimes under certain conditions. His solution relates rime
deglottalization to the gradual monosyllabicization of northern varieties of pVietic. The hypothesis is that northern,
urban varieties of pVietic, under heavy Old Chinese influence, developed a register contrast in conjunction with
sesquisyllable collapse along the Old Chinese model described above. Sesquisyllables produced geminated onset
consonants which went on to condition a relatively tense, high register in opposition to the relatively lax, low register
that developed in etymological monosyllables. Unlike in his Old Chinese syllabicity-to-register hypothesis, however,
Ferlus suggests that the registers which developed in pVietic had no ramifications for vowel quality, only for coda
phonation. The desegmentalization box for pVietic in Table 111 summarizes Ferlus’s (2004) interpretation of pVietic
syllabicity-conditioned register and coda mutations. We see that the high register conditioned the innovation of rime

197 Baxter & Sagart (2014, 73-74) do acknowledge this and discuss possible explanations.
108 Baxter & Sagart (2014, 195-196) characterize rime glottalization as the presence of a segmental, post-coda glottal stop *-? at
the Old Chinese stage.
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glottalization contrast in {-son} coda words as it was resegmentalized into coda glottalization. Rime glottalization
contrast was also introduced in open syllables under conditioning from the high register, which, in this case,
conditioned the deglottalization of the pAustroasiatic-inherited {-?} coda in a pattern reminiscent of Sedang (see Table
90).

Table 111: Late pVietic rime glottalization distribution in relation to syllabicity-conditioned register

*H *L
(<*C.0) | (<*O)
*_N? *_ N\ {=son} *-m *-p *op *op Ro] oy o vy
*_|/ ZrE *_D
*H {-H} *-h *es
*_T {-T} *p kop oo )

To summarize the above, Ferlus proposes that both Old Chinese and pVietic developed a register contrast
conditioned by differences in syllable shape (Ferlus 1998a, 2009; J. Smith 2018; Pain 2020); early Old Chinese and
early pVietic sesquisyllables would have collapsed into geminate-onset monosyllables and the tension inherent in the
geminate onset would then have been transposed to the rime in the form of a suprasegmental tense, high register. The
absence of tension in the non-geminate onsets of historical monosyllables, by contrast, would have been reflected in
a suprasegmental lax, low register. In Old Chinese, the register contrast would have gone on to behave in a manner
described for the Khmer Model in this thesis, conditioning vowel quality splits in the conventional manner. In pVietic,
the register contrast would have behaved in a manner more reminiscent of the Chong Model, with a tense-marked
register contrast that interacts with coda phonation triggering coda consonant mutations or deletions (see Section
4.10.2).

Whatever the merits of this syllabicity desegmentalization hypothesis in Old Chinese, and I am in no position
to evaluate its appropriateness in that context, the hypothesis is far from confirmed when it comes to pVietic. It is a
neat explanation, and the proposal that an early pVietic register contrast is responsible for the confusion of the
pAustroasiatic rime glottalization pattern in late pVietic is in all likelihood correct; but, the evidence to suggest that
differences of syllable shape conditioned the emergence of that early pVietic register contrast is quite limited. Ferlus
(2004) himself presents two small sets of cognate comparing Vietnamese and Khmu as evidence for the
deglottalization of rimes in sesquisyllables and their retention in monosyllables. These are reproduced in Table 112,
where the sic (accute accent) and nang (subscript dot) tones reflect late pVietic {-?} and the ngang (unmarked) and
huyén (grave accent) tones reflect late pVietic {-son}. As far as I am aware, this is the only evidence that has been put
forward to this point in support of the syllabicity register hypothesis.

Table 112: Ferlus’s (2004) examples of syllabicity > (de)glottalization in pVietic

Monosyllables > > Conservative Disyllables > " > Deglottalization
Khmu Vietnamese Khmu  Vietnamese
/s07?/ <cho> dog /kma?/  <mua> rain
/ka?/ <cé> fish /mpo?/  <(chiém) bao> to dream
/ta?/ <dua> individual /tmpa?/ <(con) baba> tortoise
/Ma?/ <la> leaf /Imbo?/  <bo> zebu
/se?/ <chay> headlouse /sni?/  <ngay> day
/bu?/ <vu/bu> breast / to suckle /endre?/  <chay> pestle
/ple?/ <trai> fruit fyru?/ <sau> deep
/ba?/ <bo> tie in a bundle f3rie/ <si> banian
/sro?/ <(khoai) so> taro /me?/ <may/mi> thou/you
/ryko?/ <gao> husked rice /pdo?/  Arem: /do/ yeast / alcohol
/klpa?/ (< *k3dl pa?)  <nhya> resin
/klme?/ (< *k3l me?) <mia> sugarcane
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Assuming that there really was an early pVietic register contrast that affected rime glottalization, the findings
of this thesis offer an alternative hypothesis to explain its emergence. There is clear precedent among Chong Model
register languages for a VH-conditioned register contrast undergoing general tensing and subsequently affecting the
distribution of coda phonation types (see Section 4.10). If we posit that the early pVietic register contrast was in fact
conditioned by VH rather than by sesquisyllable collapse, the following sequence of events may be hypothesized:

(1) VH occurs conditioning register (high vs. low) (cf. Rengao Model)
(2) OP begins, triggering general tensing of the register contrast and splitting it (*low > modal /'/,
breathy /?/; *high > creaky /°/, breathy-creaky /4/) (cf. Chong Model Proper)
(3) The two creaky registers (/*>/ and /4/) interact with natural classes of codas in different ways
e {-H} and {-T}: neutralization of creak, shift to /!/ and /?/, respectively
e {-?}: deglottalization and shift to /'/ and /%, respectively
e {-son} codas: glottalization of coda and shift to /!/ and /%, respectively
(4) Now, in late pVietic, we have a formerly Chong Model, double register language which has
restructured its creaky registers, /3/ and /4/. The old VH-conditioned register is thereby neutralized.
The newer, OP-conditioned register is maintained. Vietnamese Model tonogenesis then begins in
different Vietic varieties over time.

These developments are illustrated using desegmentalization boxes in Figure 22.

Figure 22: A Chong Model-based hypothesis to explain pVietic rime glottalization patterns

Stage 1: Early pVietic
VH only

[breathy] [modal]
{closer V} | {more open V}

Stage 2: Early pVietic 2
OP crosscuts register and triggers general tensing
R1DW /' [modal] // [creaky]
ROSW /% [breathy] | /¢ [breathy-creaky|
{close} other

Stage 3: Late pVietic
Coda mutations and register shifts in creaky registers /*/ and /*/

{-son} coda

vl-}

{-son} coda

For now, this hypothesis relating the peculiar distribution of pVietic rime glottalization to VH-conditioned
registrogenesis in the manner of the Chong Model is not supported by evidence; it is only supported by precedent. A
closer examination of the pVietic reconstruction is called for in order to test the merits of this hypothesis.
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5.2.4.4  Unexplained: Tonogenesis in Mang and Bugan

Moving from Vietic to Mangic, it was demonstrated above that the rime glottalization pattern of pVietic is
cognate with tonal contrasts in the Mangic language Bolyu (see Section 4.6.1). This is an exciting area for continuing
research with implications regarding the historical relationship between the Vietic branch and the proposed Mangic
branch. The two other documented Mangic languages, Bugan and Mang, are also tone languages. The next step in
investigating the origins of Mangic tone is to investigate whether tonal correspondences can be demonstrated between
all four of these languages (Mang, Bugan, Bolyu and pVietic). I am currently working on this problem and preliminary
results suggest that Mang, Bugan and Bolyu tones all do have regular correspondences with each other and with
laryngeal contrasts on the pVieitc rime that are unique within AA, supporting the idea of a Vieto-Mangic branch
(Gehrmann 2021a).

5.2.4.5  Outlier: High Register Laryngealization in Mon Rao of Ka Mar Wet

No examples were found in this survey of an OP-conditioned, Khmer Model register language undergoing
the kind of general tensing that is documented occurring in VH-conditioned, Rengao Model register languages. The
reason for this, as postulated in this thesis, is that general tensing is catalyzed by OP, when it occurs in a language that
is already registral, having undergone vowel height-conditioned registrogenesis. Consequently, a language which has
already developed register via OP is unlikely to undergo OP again, shifting the register contrast innovated in the first
wave of OP to the tenser. While this is hypothetically possible if, for example, a new series of voiced stops were
innovated after the devoicing of the original voiced stop series, this chain of events is, for now, unattested.

There is one OP-conditioned register language which has undergone a partial tensing (not a general tensing)
of'its high register in certain environments. Diffloth (1982a) discusses the development of register in a variety of Mon
spoken in Myanmar’s Mon State which he calls Mon Rao. Two dialects of Mon Rao are discussed: (1) Mon Rao as
spoken in the vicinity of Mudon and (2) Mon Rao as spoken around Ka Mar Wet. Both of these Mon Rao dialects are
notable for a particular pattern of diphthongization present in it high register vowels, which Diffloth describes as
distortion. The Mudon dialect shows only diphthongization as a consequence of distortion, but the distorted vowels
are doubly marked by diphthongization and pharyngealization, as Diffloth characterizes it, in the Ka Mar Wet dialect.
Crucially, this vowel pharyngealization is not found in @/l high register words in Ka Mar Wet Mon Rao, but rather
only in those high register words containing vowels which participate in the distortion phenomenon.

The distortion effect occurs in a limited environment. It may only appear with certain vowel qualities, onset
phonation types and coda places of articulation. Diffloth discusses the origins of distortion in only three vowels (*a,
*1 and *u) which he reconstructs for a stage intermediate between pMonic and pMon called Pre-Mon. pMonic vowel
length contrast was already neutralized at this point (see Diffloth (1984) for details of Monic historical phonology).
We are left to wonder whether distortion is found in the reflexes of the other Pre-Mon vowels, including open vowels
*a *3, mid vowels *e¢ *o and the one Pre-Mon diphthong *is; Diffloth does not discuss these. For the Pre-Mon open
vowels *a and *o, at least, we would not expect them to take part in high register diphthongization as they are unable
to lower their onsets.

The environments in which Pre-Mon high register underwent distortion, according to Diffloth (1982a), are
presented in Table 113 and lexical examples may be found in Table 114.

Table 113: Environments with high register “distortion” in Mon Rao (Ka Mar Wet)
Pre-Mon Vowel Pre-Mon Onset Pre-Mon Coda

" *p *t *C *k *S
9 X * L *2 *h velar
* *u *p *t *c *k *s non-velar
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Table 114: The distortion of Pre-Mon *a, *i and *u

Mon Rao Mon Rao
Gloss Pre-Mon (Mudon) (Ka Mar Wet)
sambar deer  *bon baon 6oy
completed *dok daok dpfok
hornet *hop haay hofop
to pluck *pok paok pofok
sand *bati hotoe hotofi
to know *tim taem to'on
stairs *konin konen ?onpfon
earth *t1? toe? tofic
macaque *khnuj noe nofyj
be burning  *tu tao tofu
to spout *klut klot klofut
moon *gatu? hotau? hotofu?
five *pasun paspn 29spfun

High register reflexes of Pre-Mon *o only distort when they precede a velar coda consonant. Elsewhere,
Diffloth contends that previously distorted vowels have re-monophthongized to /b/ and thereby avoided
pharyngealization, as the examples in Table 115 demonstrate.

Table 115: Lowered, non-distorted reflexes of Pre-Mon *a before non-velar codas

Mon Rao Mon Rao
Gloss Pre-Mon (Mudon) (Ka Mar Wet)
togetup *to to to
pus *patoh patoh patoh
thick *tom tom tom
to climb  *ton ton ton

In reflexes of Pre-Mon *i and *u, we find that distortion of high register vowels is blocked both by velar
codas and by glottal(ized) onsets *6 *d *? *h. The situation before velar codas is easily explained as *i and *u seem
to have merely shifted to another vowel quality in the environment preceding velars before the distortion occurred.
The lack of distortion following glottal(ized) onsets is more difficult to explain, especially given the fact that high
register reflexes of *o do indeed distort following such onset consonants (e.g. sambar deer, completed, and hornet in
Table 114). It is a particularity of the close vowels that the interaction of glottal(ized) onsets and close vowel quality

blocks distortion. Examples of undistorted high register reflexes of *i and *u following glottal(ized) onsets are found

in Table 116.1°

Table 116: Non-distorted reflexes of Pre-Mon *i and *u following glottal/implosive onsets

Mon Rao Mon Rao
Gloss Pre-Mon (Mudon) (Ka Mar Wet)
sea *bi bi boai
mortar *g9?i ho?ii ho?ai
to drift *hi hii hai
blood *chim chim chiim
intoxicated *bobu habu habu
medicine *ga?uj ha?ouj ha?auj
to bathe *hum hum hum
knife *bun bun bun

109 Note that the transcription of Mon Rao data in Diffloth (1982a) appears to be less than phonemic with some extraneous phonetic
detail in the vowels. The slight centralization or lowering of the vowels in Table 116 are apparently not sufficient to constitute

distortion, in Diffloth’s estimation.
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Diffloth puts forward a hypothesis that glottal and implosive onsets may have conditioned a third register in
Mon Rao. All things being equal, we expect that glottal(ized) onsets will follow the voiceless stop onsets in
conditioning the high register series when onset voicing is desegmentalized. This is not always the case, however.
There are numerous cases of glottal(ized) consonants series conditioning tone splits or mergers, as is well described
in Tai (Gedney 1972). In a registral context, we find that in Western Cham, the quality of vowels following *implosive
onsets follows the high register pattern but, unexpectedly, the pitch pattern associated with syllables with an
*implosive in the onset do not match the relatively high vocal pitch associated with high register in this language.
Rather, these onsets are associated with FO values which are, on average, even lower than those in the language’s low
register (Edmondson & Gregerson 1993). In both of these cases, the glottalized/implosive onsets have indeed created
a middle register of sorts, which conditions register distribution differently than the prototypical *high/*voiceless and
*low/*voiced series. A further example of a middle register effect is found in Kriang, as described above in Section
2.54.

To summarize, then, there are three Pre-Mon vowels which experience significant diphthongization in the
high register: the close vowels *i and *u (except before velars) and the mid vowel *3 (only before velars). In the Ka
Mar Wet dialect, they have all diphthongized and developed pharyngealization becoming /vfi/, /pfu/ and /pfe/,
respectively. In one environment, namely, following glottal and implosive onsets, close vowels *i and *u failed to
diphthongize and become pharyngealized in this dialect. Instead, they remained as more conservative close vowels,
either at a stable vowel height level ([i u]) or slightly onglided ([ au]).

This is potentially a case of vowel height desegmentalization, but it is unclear at this time what the phonemic
status of pharyngealization is. Diffloth’s analysis makes it seem that pharyngealization is a predictable concomitant
feature of highly diphthongal, historically high register mid and close vowels. If, however, this pharyngealization is
no longer predictable, then there has been a split in the high register of the Ka Mar Wet variety of Mon Rao conditioned
by vowel height. Furthermore, one wonders what the phonetic correlates of the “pharyngealized” diphthongs might
be and what phonetic explanation there might be for explaining the emergence of this unique articulation of high
register. The Mon Rao variety of Ka Mar Wet should be considered a priority for further documentation, so that we
might gain a better understanding of the phonetics and phonology of its “distorted” high register vowels.

5.2.4.6  Outlier: “Register” Conditioned by Coda Nasalization in Mah Meri

While it is common for nasal codas to affect the distribution of desegmental phonemes, they do so almost
exclusively as a subset of the natural class of sonorant codas {-son}. However, there is one remarkable case in the
Aslian branch, where the historical contrast of nasality between oral stop codas {-T} and nasal stop codas {-N} appears
to have been desegmentalized. Desegmental phonology is otherwise absent in the Aslian branch,!'* but in the Mah
Meri language, {-T} and {-N} codas have conditioned what is described as a high register and low register,
respectively, with the subsequent loss of nasality contrast in the codas and merger to oral stops. Phillips (2012)
provides the examples presented in Table 117.

Table 117: Examples of coda nasality desegmentalization in Mah Meri (Phillips 2012)

pAslian  Mah Meri pAslian Mah Meri

*Pontap  tep! testicle *tam top® to plant
*mat metH eye *cemn citt cooked
*ka:c kocH to dig *komn kuct father
*bok bak™ to tie *Pontay  tok" ear

The Mah Meri register contrast is phonetically quite subtle, reportedly, and was missed entirely in earlier
work on the language. More recently, Stevens et al. (2006) and Kruspe & Hajek (2009) have identified and investigated
the phenomenon. The high register is characterized as having relatively tense voice quality, relatively lower pitch and
relatively short duration. The low register is described as relatively lax in voice quality, tending towards breathy voice,

110 Bishop (1996) does note a small number of tonal contrasts in the Kensiw language, however, which are reportedly recent
innovations, encouraged by heavy contact with Southern Thai.
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relatively higher pitch and relatively longer duration. Register minimal pairs are readily identifiable (e.g. /luwat?/
‘mangrove worm’ vs. /luwat!/ ‘front’), but none of the proposed register cues were found to be consistent, reliable
indicators to the register contrast in a production study (Stevens et al. 2006). Furthermore, the association of lower
pitch with high register and higher pitch with low register is the opposite of the expected relationship, hinting at the
possibility that we are not dealing with a prototypical register contrast here.

To put this atypical register formation process in context, Mah Meri is a Southern Aslian language and
pAslian coda nasals are typically realized as phonetically pre-stopped in this sub-branch (i.e. *VN > [VTN]). This
helps to bridge the gap between pAslian coda nasals and their denasalized modern reflexes in Mah Meri and, perhaps,
offers us a clue as well as to how Mah Meri register developed. Kruspe & Hajek (2009) describe coda oral stops in
low register words (i.e. denasalized stops) have as having a “...muted articulation, and although it may exhibit
simultaneous glottalization or checking like plosives following Register 1 vowels...it may also appear unchecked.”
This descriptions indicates that the predictable, co-articulatory glottalization and lack of release associated with oral
stop codas in most Austroasiatic languages is not necessarily present in the Mah Meri denasalized stop codas. This
suggests a historical difference in laryngeal tension between the /T/ <*T [*T] codas and the /T/ < *N [TN] codas. It is
most likely this laryngeal tension differential which has been desegmentalized as a kind of register in Mah Meri or,
perhaps more accurately, is in the process of being desegmentalized, given the paradigmatic (if optional) difference
in coda /T/ glottalization between reflexes of *T and *N that Krupse & Hajek point out.!!!

In summary, Mah Meri is a language in transition from a coda stop nasality contrast (*T vs. *N) to something
else. Currently, the former nasality contrast is being upheld by a combination of the register bundle of features (minus
vowel height differences and with an inverted pitch-register association) and a difference of coda oral stop tension. It
is unclear at this point whether any of these register cues or the coda tension differential (glottalized vs. plain) will
phonemicize to perpetuate the pAslian coda nasality contrast. If none of these cues become phonemicized, we may
expect that Mah Meri will experience a general merger of *T and *N codas to /T/, as is documented in other
Austroasiatic languages of the Bahnaric branch, including Li Xei (see Section 4.6.2), Cua/Kor (Sidwell 2010), Katua
(Smith 1970), Takua (Burton 1972), Modra (Gregerson & Smith 1973).

The phonetic cues currently associated with Mah Meri coda stop nasality or register are summarized in Table
118.

Table 118: Summary of cues associated with pAslian coda stop nasality contrast in modern Mah Meri
*T *N
Coda Glottalization yes optional
Vocalic Voice Quality | fenser laxer
Vocalic Pitch | lower  higher
Vowel Duration | shorter  longer

If this is, indeed, a desegmentalization pathway, it is a unique one. If we were to characterize the Mah Meri
development as the desegmentalization of coda nasality contrast, this would engender an increase in the inventory of
documented desegmentalization processes to five. On the other hand, if we were to characterize this as an example of
coda phonation desegmentalization among oral stops (i.e. {-’T} vs. {-T}), then this would be a unique example of a
language undergoing CP in the absence of any of the three proposed primary desegmentalization process, calling into
question CP’s classification as a secondary desegmentalization process. Further investigation into coda denasalization
in Southern Aslian is called for in order to investigate this issue further.

5.2.5 Expanding the Scope of Desegmentalization

In conclusion, the scope of desegmentalization has been purposefully kept circumscribed within MSEA and,
more specifically, within Austroasiatic for this thesis. This was done for practical reasons, given the constraints on the
size of a PhD project. For this first step in the investigation, an unapologetically bottom-up approach was taken and
the model for phonological change that was developed is rooted more in the work of previous generations of historical

T Note that Phillips (2012, 53) proposes a similar explanation for the emergence of Mah Meri register
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phonologists focused on the languages of MSEA in particular than in broader theoretical work on sound change in
general. Discovering whether the insights gained in this thesis will be applicable and/or helpful in work on other
MSEA language families, first of all, and then in other languages outside of MSEA constitutes the next step in this
line of inquiry.

The most obvious next frontier in work on desegmentalization will be to survey another large language family
of MSEA with an ancient lineage and many diverse examples of desegmental innovation: the Tibeto-Burman language
family. Tonogenesis has already been extensively investigated in certain Tibeto-Burman branches, such as Lolo-
Burmese and Karenic, but there is much complexity within the family that must be surveyed and synthesized in order
to hone and, potentially, expand the desegmentalization paradigm. This will be no simple task, however, given that
reconstructing the segmental origins of tones is more difficult for the typologically diverse Tibeto-Burman languages
than it is for the comparatively homogeneous Austroasiatic languages.

Beyond Austroasiatic, Tibeto-Burman and the other language famlies of MSEA, it is uncertain whether
desegmentalization as a concept will be of use. Nevertheless, it is very much hoped that scholars concerned with the
origins of tone and other types of suprasegmental contrasts will find something useful in what has been presented
here, or, at least, something to spark further conceptual insights toward our collective goal: coming to a better
understanding of suprasegmental contrast and its origins.
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