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Abstract
REGISTER AND TONE DEVELOPMENTS IN VIETIC LANGUAGES

Tan Ta, University of Ottawa

This dissertation studies the synchronic phonetics of the tonation systems of five Vietic
(Austroasiatic) varieties, Arem (ISO: aem), Ruc (ISO: scb), and three North-Central
Vietnamese (ISO: vie) dialects, C6 Pinh (Thanh Hoa province), Nghi An (Nghé¢ An
province), and Diém Dién (Quang Binh province) with the aim of improving
reconstructions of Proto-Vietic tonation.

Tonation is a cover term for fone and register, two phonological contrasts
frequently encountered in many East and Southeast Asian languages. These two contrasts
can be realized on the rhyme by differences in f0, phonation type, and duration, but also,
especially in the case of register, by differences in vowel quality and by modulations of
closure duration and voice onset time in onset consonants. Tone usually derives from the
loss of laryngeal codas (fonogenesis), while register typically originates from the loss of
voicing contrast in onset obstruents (registrogenesis). Onset devoicing can also lead to the
formation of two-tone systems or double the number of tones in tonal languages. Different
hypotheses have been advanced to explain the phonetic underpinnings of tone and register
development, their shared phonetic properties, and intersecting segmental origins, but
experimental evidence is needed to validate these hypotheses.

The results show that Arem contrasts high and low registers realized by means of a
breathier phonation and more closed vowels in the low register. However, Proto-Vietic
final glottals, *-?, *-h, and glottalized sonorant codas are still preserved in the language,
and their effects on duration, f0, and phonation of preceding vowels are too variable across

registers and speakers to consider Arem as tonal.
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The study of the tonation system of Ruc shows that it has four tones in open and
sonorant-ending syllables. These tones can be grouped into two high-register tones and two
low-register tones that are distinguished by consistent differences in f0, phonation type,
vowel quality, and to a lesser extent, vowel duration and VOT. The final fricative *-h is
still preserved in Ruc, and syllables ending in this coda exhibit no f0 difference, but they
feature all other register properties. Hence, Ruc has a hybrid system of tone and register.
The results of the perception experiment reveal that Ruc participants use the same phonetic
cues in their perception as in their production of tonation, with roughly the same
prominence for each cue.

I then turn to the three North-Central Vietnamese dialects and show that they have
different numbers of tones and make use of different phonetic properties to realize these
tones. Different post-tonogenetic changes also led to distinct tone mergers in these dialects.
Traces of register-conditioned variation in phonation type and vowel quality are limited in
these varieties, but the low-register tone A2 in Diém Dién was found to preserve breathy
phonation, which is likely to be a remnant of the low register in Proto-Viét-Muong. Vowel
quality was found to be conditioned by the tense phonation of tones in the low {0 range in
C6 Dinh and Nghi An, but I argue that this is not a remnant of register, a conclusion
strengthened by an investigation showing that there is little evidence for register-
conditioned vowel changes from Proto-Vietic to modern Northern Vietnamese.

Since there is either a register contrast or remnants of register in all branches of
Vietic, I propose to reconstruct a register contrast in Proto-Vietic, against previous
proposals postulating that it had a voicing contrast. This register contrast evolved

differently in different daughter languages and interacted with various patterns of retention
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of laryngeal codas, resulting in diverse tonation systems in Vietic languages. By combining
insights on the typology of tonogenetic effects gained from my investigation of Ruc and
Arem glottal codas and on evidence from correspondences between Chinese and Sino-
Vietnamese tones, I further propose that tonogenesis from codas is likely to have happened
in Proto-Viét-Muong from the 9" to 12" century CE, which is later than previous

proposals.
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Chapter 1

Introduction

This dissertation examines the synchronic status of several tonation systems in the Vietic
family of the Austroasiatic phylum to answer hypotheses on tonation formation in East
and Southeast Asian (ESEA) languages. Tonation (Bradley, 1982a) is a cover term that
designates lexical contrasts that have traditionally been referred to as tone and register in
the literature on ESEA languages. Although tonation is realized differently from language
to language, in all cases, it makes use of laryngeal phonetic properties, like fO height, {0
contour, phonation, and intensity, but also, as we will see, vowel quality and vowel
duration, and modulations of onsets (closure duration and VOT).

Tonation systems in ESEA languages are usually claimed to derive from two
distinct processes. The first process is the loss of final glottals -?, -h, and glottalized
sonorants that were reconstructed as the historical source of tone in Vietnamese
(Austroasiatic) (Haudricourt, 1954b), Chinese (Tibeto-Burman) (Haudricourt, 1954a; Mei,
1970; Pulleyblank, 1978; Sagart, 1999), other Tibeto-Burman languages (Matisoff, 1970, 1973;

Mazaudon, 1976), Hmong-Mien languages (Ratliff, 2010) and Kra-Dai languages (Gedney,



1986; Norquest, 2007; Sagart, 2019), among others. The second process is the loss of various
laryngeal contrasts in onsets, like voicing (the most commonly attested), aspiration, and
glottalization, that either led to the formation of various tonation systems in Austroasiatic
(Henderson, 1952; Huffman, 1976; Ferlus, 1979a) and several Chamic (Austronesian)
languages (Thurgood, 1996, 1999; Brunelle, 2005; Brunelle, Ta, Kirby, & Dinh, 2020; Brunelle,
Brown, & Ha, 2022a), or doubled or tripled the number of tones in languages like
Vietnamese, Chinese, and Tai (Haudricourt, 1954b, 1972 [1961]; Gedney, 1989). Although
there are fairly uncontroversial scenarios explaining the formation of tonation systems,
their phonetic underpinnings are not always clear, and some of the phonetic mechanisms
that have been proposed to account for them require more systematic investigation.

In this dissertation, I focus on Vietic, a family of the Austroasiatic phylum, since
all languages in this family have some form of tonation and illustrate different stages of
tonation formation (Ferlus, 1998b). This allows me to investigate a wide range of synchronic
tonation systems and draw inferences about tonation formation in general. I conducted
production studies on the tonation systems of five Vietic varieties, Arem /arem/, Ruc /rukV/,
and three North-Central Vietnamese dialects, along with a perception study of Ruc, to
better understand the phonetic processes leading to the development of Vietic tonation and
revise current reconstructions of tonation in Proto-Vietic.

The rest of this introductory chapter is organized as follows. First, I introduce
concise and non-technical descriptions of tone and register and the processes leading to
their formation, tonogenesis and registrogenesis, in Section 1.1. I then provide the readers
with a brief overview of tonation systems in the Austroasiatic phylum and its Vietic family

in Section 1.2. In Section 1.3, I explain why Vietic is important to the study of tonation and



its formation in ESEA languages. I provide the specific reasons for choosing the varieties
studied in this dissertation. The general research questions of the dissertation are laid out
in Section 1.4. I sketch out the dissertation structure in Section 1.5 and summarize new

findings and contributions of the dissertation in Section 1.6.

1.1 Tonation: basic concepts

1.1.1 Tone and tonogenesis

Simply put, lexical tone is the use of pitch! changes to differentiate the meanings of
morphemes that are otherwise phonetically identical. This dissertation will not address
other forms of tone, such as intonational pitch-accents (Selkirk, 1984; Selkirk, 1995),
boundary tones (Pierrehumbert, 1980), and grammatical tone (Hyman, 2016; Rolle, 2018). Tone
languages differ in the number of distinctive tones in their inventories (tonemes) and their
contrastive properties. The most frequently encountered phonetic properties of tone in
ESEA languages are f0 height, f0 contour, duration, and phonation type. Tone languages
can also more rarely have tone-vowel cooccurrences, such as Fuzhou Chinese (Donohue,
2017), the West Hmongic (Hmong-Mien) language Zongdi (Ratliff, 2010), and Ruc (Vietic)
(Nguyén, 1993; Solntsev, Solntseva, & Samarina, 2001a; Ta, 2021).

A fairly typical ESEA tone system is exemplified by the Northern dialect of
Vietnamese, which has six tones in open and sonorant-ending syllables (i.e., unchecked

syllables). The main phonetic properties that differentiate these tones are f0 height, f0

! Pitch: the human perception of the fundamental frequency of sounds, which ultimately articulatorily
depends on the vibration rate of the vocal folds. From now on, I will use f0 (fundamental frequency) and
pitch to refer to the events of speech production and perception, respectively.



contour, and phonation. A minimal set of words composed of the six tones on the

monosyllable ma is given in Table 1-1. Figure 1-1 shows their f0 tracks and waveforms.

Table 1-1. Six tones of Northern Vietnamese.

Native spelling Gloss Native tone name  Description of tone
ma ghost ngang high level
ma but huyén low falling
ma cheek, mother sac mid rising
. 5 mid falling, ends on a glottal
ma seedling nang .
constriction

i . low falling-rising with mild

ma grave hoi ) o
middle glottalization

. horse, . mid falling-rising, interrupted

ma nga .
appearance by a strong glottal constriction
0.6513
0_

250

N

= .

e S —®

“"-\ “esssapnesrt” - I
40
0 Time (s) 3.577

Figure 1-1. Sound wave and fO tracks of the six unchecked Northern Vietnamese tones
produced by the author on syllable [ma]. From left to right: ngang, huyén, sdc, ndng, hdi,
ngd. Glottalization in ndng, hoi, ngd can be observed from the shape of their waveform
and their disrupted fO tracks.

Phonation plays a non-negligible role in the patterns of tonal contrast of Northern
Vietnamese. Besides glottalization in tones ngng, hoi, nga, some studies show that a
breathy phonation often accompanies the huyén tone in this dialect, although this varies

between speakers (V1, 1981; Edmondson & Loi, 1997; Pham, 2004).
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Alongside the six tones found in unchecked syllables, there are two distinctive tones
on syllables ending with a stop (i.e., checked syllables): sdc nhdp and ning nhdp. They are
considered allotones of sdc and ndng tones in traditional Vietnamese grammar and are
treated as such in the Vietnamese alphabetical writing system. However, their phonetic
properties and phonological behaviors are distinct from their open-syllable (unchecked)
counterparts, and they form a subsystem in the tone system in their own right (more details
are given in Chapter 6).

The tone systems of Central and Southern dialects differ from that of Northern
Vietnamese in a few respects. Firstly, the two tones 4di and nga are phonetically identical
in all non-Northern dialects, except Nghé Tinh dialects in Central Vietnam. It is normally
considered, implicitly or explicitly, that these two tones “merged” at some point, but as far
as [ know, no one has proposed any argument against the possibility that they were one and
the same tone from the beginning. Some North-Central Vietnamese dialects have even
more restricted inventories because their hoi-ngd tone further merged with nang.
Additionally, while most Central Vietnamese dialects have glottalized tones, just like
Northern Vietnamese, the Southern dialects have no such phonation contrasts (Vd, 1981;
Honda, 2006; Brunelle, 2009; Kirby, 2011).

The formation of tone in a previously atonal language is called tonogenesis, a term
coined by Matisoff (1973). The first observations about tonogenetic mechanisms seem to
be attributable to Maspero (1912), who discovered correspondences between groups of
tones in Sino-Vietnamese, the Vietnamese rendering of Chinese characters, and Old
Chinese voiced and voiceless onset stops. He also pointed out a correspondence between

Vietnamese hoi-ngd and Austroasiatic words ending in the finals -h and -s. Haudricourt



(1954b) picked up on these insights and developed the first hypothesis outlining how
(Northern) Vietnamese obtained its tone system. This hypothesis was then applied to
Chinese by the same author (Haudricourt, 1954a) and extended to other ESEA tone
languages (Matisoff, 1973; Mazaudon, 1976; Gedney, 1986; Ratliff, 2010; Sagart, 2019).
According to Haudricourt (1954b), Vietnamese tones arose from the loss of the
glottal codas -? and -h and onset devoicing. The loss of the final glottals -? and -h gave
way to a rising and a falling tone contrasting with a level tone found on originally open
syllables. Then, the number of tones was doubled due to the loss of a former voicing
contrast in onsets that conditioned low (< *voiced?) and high (< *voiceless) tones. The
onset and coda origins of Vietnamese tones, according to Haudricourt, are schematized in

Table 1-2 and explained in detail in Chapter 2.

Table 1-2. Coda and onset origins of Viethamese tones, along with their proposed
contours right after completion of tonogenesis, according to Haudricourt (1954b).

*-¢ *7 *-h/s *p/t/k
Ngang Séc Hoi Séc nhap
*Voiceless onset
High level High rising High falling High rising + stop
Huyén Nang Nga Nang nhép
*Voiced onset
Low level Low rising Low falling Low falling + stop

The laryngeal properties of onsets and codas are not the only possible sources of
tonogenesis. In other Austroasiatic languages, tones arose from the loss of other phonemic
distinctions not found in Vietic. These include mergers between vowel heights in Katuic

languages (Diffloth, 1982; Sidwell, 2005; Gehrmann, 2015) and the Palaungic language U

2 The asterisk (*) is used to denote reconstructed forms.
3 The problem of the relative order of the two processes will be discussed in Chapter 2.
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(Svantesson, 1988, 1989), neutralization of vowel length in the Palaungic language Hu
(Svantesson, 1989, 1991), or the shift of the medial -r- to -h- in Phnom Penh and Kién Giang
Khmer (Ratree & Guinon, 2005; Kirby, 2014; Kirby & Dinh, 2017).

The glottal finals *-? and *-h were not only reconstructed as the historical source
of tones in Vietnamese, but also in other ESEA languages such as Chinese (Haudricourt,
1954a; Mei, 1970; Pulleyblank, 1978; Sagart, 1986, 1999), different Hmong-Mien languages
(Ratliff, 2010), and Kra-Dai languages (Gedney, 1986; Norquest, 2007; Sagart, 2019). The
generally accepted phonetic explanation for this type of tonogenesis is that the articulatory
configuration of the glottal codas regressively inflects the {0 of preceding vowels by raising
(*-?) or lowering (*-h) it, leading to a rising or falling fO contour. These fO contours are
then phonemicized when the segments are dropped (Haudricourt, 1954b). Moreover, it is
generally accepted that these glottal finals conditioned other properties besides f0, like
phonation type and duration (Egerod, 1971; Pulleyblank, 1978; Ferlus, 1979a; Sagart, 1999;
Thurgood, 2002; Pittayaporn, 2009; Ratliff, 2010).

However, the effect of glottal codas on f0 might not be as cross-linguistically
uniform as typically assumed. Final *-h and final *-s (there was a shift from *-s to *-h) are
generally considered to have conditioned the development of falling tones, such as the
departing tone (qusheng) in Chinese, tones 40i and ngd in Vietnamese (reconstructed as
falling tones by Haudricourt), and the low Tone 1 of Muak Sa’ak (Palaungic, Austroasiatic)
(Hall, 2014). Final -h was also experimentally proved to have a f0-lowering effect in Arabic
(Semitic) (Hombert, Ohala, & Ewan, 1979) and Balsas Nahuatl (Uto-Aztecan) (Guion, Amith,
Doty, & Shport, 2010). However, the same final -h led to the development of a high tone in

Tsat (Maddieson & Pang, 1993; Thurgood, 1993) and conditions a high fO in the Chamic



(Austronesian) languages Raglai, Chru, Cham (Brunelle, pc.), the Chut dialect Ruc (Vietic)
(Ta, 2021), Thavung (Vietic) (Suwilai, 1996; Ferlus, 1998b), Jeh (Bahnaric, Austroasiatic)
(Gradin, 1966). Likewise, the final glottal stop *-?, which is regarded as the source of the
Chinese rising tone (shangsheng) and Vietnamese tones sdc and ndng (proposed to be
rising tones by Haudricourt), has an f0-lowering effect that gave rise to low tones in Tibetan
(Mazaudon, 1976), Burmese (Bradley, 1982b), Kra-Dai languages (Gedney, 1986; Norquest,
2007; Sagart, 2019), and some Athabaskan languages (Kingston, 2005).

Haudricourt postulated that the neutralization of onset voicing in languages that
already have tone causes a doubling of the tone inventory (Haudricourt, 1954b, 1965, 1972
[1961]). However, even in languages that are already tonal, the neutralization of voicing in
onsets also seems to cause the development of secondary properties such as phonation and
vowel quality differences in high (< *voiceless onsets) and low (<* voiced onsets) tones,
for example, in Tamang (Tibeto-Burman) (Mazaudon & Michaud, 2008), Fuzhou Chinese
(Donohue, 2017), Ruc (Vietic) (Nguyén, Tran, & Ferlus, 1988; Nguyén, 1993; Solntsev et al.,
2001a; Ta, 2021), and the West Hmongic (Hmong-Mien) language Zongdi (Ratliff, 2010).
These hybrid tonation systems have not appeared in many experimental studies, and as
such, their phonetic mechanisms are not well understood. Nonetheless, their phonetic
properties are the same as those involved in register (next section), making the distinction
between tone and register languages extremely arbitrary (Haudricourt, 1965; Ferlus, 1979a;

Bradley, 1982a; Ferlus, 1998b; Abramson & Luangthongkum, 2009).

1.1.2 Register and registrogenesis

Register in ESEA languages is usually a two-way contrast: in most cases, there are two



distinctive registers. Languages having more than two registers are extremely rare, but
there is a four-way distinction in the Pearic language Chong (Huffman, 1985a; Thongkum,
1986; Edmondson, 1996; DiCanio, 2009). Different names have been used to refer to the two
registers, but I will refer to them as the High Register and the Low Register. The two
registers contrast in several phonetic properties, including (but not limited to) 0, phonation
type, vowel quality, vowel duration, and VOT of onsets. Register languages differ in which
phonetic cues are employed to signal the contrast and the magnitude of the chosen cues,
making descriptions of register languages highly language-specific and even dialect-
specific (Gregerson, 1976; Huffman, 1976; Ferlus, 1979a; Huffman, 1985b; Gehrmann, 2022).
Generalizations have been made on the typical phonetic correlates of the two registers,

which are given in Table 1-3.

Table 1-3. Possible phonetic correlates of registers (Brunelle & Kirby, 2016 : 193).

First register (= High register) Second register (= Low register)
(< *voiceless onsets) (< *voiced onsets)

Higher pitch Lower pitch

Tense/modal voice Lax/breathy voice
Monophthongs/shorter vowels Diphthongs/longer vowels

Raised F1/lower vowels/[+ATR] Lowered F1/higher vowels/[-ATR]
Plain stops/shorter VOT Aspirated stops/longer VOT

Figure 1-2 provides an example of register contrast in Chrau, a Bahnaric language
(Austroasiatic), as produced by an older male speaker (data from Ta, Brunelle, & Nguyén,
2022). In this pair, /ti;/ ‘hand’ belongs to the high register (< *voiceless onset) and /ti:/
‘weekday’ to the low register (< *voiced onset, the [IPA symbol for devoicing is used to

indicate the low-register onset). The low-register onset /t/ has a longer VOT than its high-



register counterpart /t/. There are also clear vocalic cues. First, {0 starts lower in the low
than in the high register. The vowel onset also starts in a higher F1 and a lower F2 in the
high register. In extreme cases, this on-gliding portion makes the vowel of the high register
sound like [°1:]. The fainter color in the high-frequency range of the low-register vowel also
indicates a weaker relative intensity than in the high-register counterpart, suggesting a

laxer/breathier phonation type.

5000 N MW T W 3 7 250
A |
=i (L ] {
= ‘ ) e
:;_: (il "M.ili,r“hllﬁl %
g g
= g
L ~~
= n
Lo
0 50
t it t i
0 Time (s) 1.066

Figure 1-2. Spectrograms with overlaid f0 tracks (thin blue lines) of the minimal pair /ti:/
‘hand’ and /tj:/ ‘weekday’ produced by an older male speaker of Chrau. Upper and lower
bold yellow lines are the first and second formants, F1 and F2.

Registrogenesis, a term coined by Diffloth (1982) by analogy with tonogenesis, is
used to refer to a process by which a language acquires a register contrast triggered by the
loss of a voicing contrast on onsets. It has been claimed that registrogenesis can also
develop out of a vowel height contrast (Diffloth, 1982; Sidwell, 2005; Gehrmann, 2015, 2022),
but this type of registrogenesis (termed “heretic” registrogenesis by Diffloth) will not be
addressed here, as there is no evidence that it ever occurred in Vietic, the focus of this

dissertation (more in Chapter 2).

Registrogenesis derived from onset devoicing is a characteristic feature of the
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Austroasiatic phylum (Henderson, 1952; Haudricourt, 1965; Huffman, 1976; Ferlus, 1979a), and
it is attested in at least ten out of its 13 branches (§1.2.1). This type of register contrast is
found in the Chamic family of the Austronesian phylum, in languages like Cham (Lee, 1977;
Thurgood, 1996, 1999; Brunelle, 2005), Chru (Brunelle et al., 2020) and Northern Raglai
(Brunelle et al., 2022a), and in Austronesian languages of Eastern Java like Javanese (Horne,
1974; Fagan, 1988; Hayward, 1993, 1995; Thurgood, 2004; Brunelle, 2010) and Madurese
(Misnadin, 2016; Misnadin & Kirby, 2020). The phonetic explanation for registrogenesis from
onset devoicing will be discussed in detail in Chapter 2, but it is generally attributed to the
coarticulatory effects of several maneuvers used to initiate and maintain closure voicing in
voiced onsets, such as larynx lowering, tongue root advancement, and tongue body

lowering (Gregerson, 1976; Ferlus, 1979a; Thurgood, 2002).

1.1.3 Tonation

The relatedness between register and tone in Austroasiatic in terms of their shared phonetic
properties (10, phonation type, and vowel quality) and origin (onset devoicing) was pointed
out fairly early (Haudricourt, 1965; Ferlus, 1979a). The fuzzy boundary (Abramson &
Luangthongkum, 2009) between the two types of prosodic phenomena led researchers to use
the term “tone” in its broadest sense to refer to the various realizations of tone and register
(Ferlus, 1979a, 1998b) and encouraged others to build a unified framework describing and
explaining register and tone patterns (Thurgood, 2002; Gehrmann, 2022). This is also why
Bradley (1982a) proposed the term “tonation” to emphasize the presence of phonation and
other register properties, like duration, intensity, and vowel quality, in ESEA tone systems.
In this dissertation, I follow Bradley in adopting fonation as a cover term to refer to both

tone and register.
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1.2 Tonation systems in Austroasiatic and in Vietic

1.2.1 Tonation systems in Austroasiatic

The Austroasiatic phylum is the oldest recognized language phylum in Mainland Southeast
Asia, a vast area stretching from South China, Myanmar, Thailand, Laos, Cambodia, and
Vietnam to as far as peninsular Malaysia (Sidwell & Jenny, 2021, more in Chapter 3).
Austroasiatic has a wide range of tonation systems that stemmed from various historical
changes to its proto-sound system (Gehrmann, 2022).

First of all, many Austroasiatic languages are characterized by having a register
contrast assumed to derive from the loss of the voicing contrast in proto-onset stops. It is
phonetically realized on the adjacent vowel as differences in f0, phonation type, and vowel
quality (Henderson, 1952; Shorto, 1962; Haudricourt, 1965; Huffman, 1976; Ferlus, 1979a;
Brunelle & Kirby, 2016; Kirby & Brunelle, 2017). This onset-derived register contrast is attested
in ten out of 13 established Austroasiatic branches; for each, I list one representative
register language with selected references in Table 1-4. I am not aware of any register

contrast reported in the three branches, Munda, Nicobarese, and Khasian.
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Table 1-4. Representative languages with register contrast and selective references in the
Austroasiatic phylum.

Family Language  References

Shorto, 1962; Thongkum, 1987; Abramson, Tiede, &

Monic Mon

Luangthongkum, 2015
Khmeric Khmer Henderson, 1952; Jenner, 1974; Wayland & Jongman, 2003
Pearic Chong Huffman, 1985; Thongkum, 1986; DiCanio, 2009

Premsrirat, 1999; Abramson, Nye, & Luangthongkum, 2007,
Kirby, Pittayaporn, & Brunelle, 2023

Khmuic Khmu

Palaungic  Wa Watkins, 2002

Bahnaric Chrau Ta, Brunelle, & Nguyén, 2019, 2022

Pakanic Bugan Jinfang, 1996

Aslian Mah Meri Stevens, Kruspe, & Hajek, 2006; Kruspe & Hajek, 2009
Vietic Kri Enfield & Diffloth, 2009

In some Austroasiatic languages, the same process of onset devoicing led to a two-
tone contrast based on f0 height only and devoid of modulations of phonation type and
vowel quality. Examples include several Khmu dialects (Svantesson, 1987, 1989; Premsrirat,
1999; Svantesson, 2001; Svantesson & House, 2006; Abramson, Nye, & Luangthongkum, 2007) and
dialects of the two Palaungic languages Lamet (Mitani, 1965; Conver, 1999) and
Blang/Samtao/Bulang (Diffloth, 1980; Svantesson, 1989)*. Two-tone systems based
exclusively on phonation are also reported to derive from vowel height in the Palaungic
language U (Svantesson, 1988, 1989) or vowel length in the Palaungic language Hu
(Svantesson, 1989, 1991).

Although vowel-height-derived register contrasts exceed the scope of this

dissertation, it is worth mentioning that these are attested in at least two Austroasiatic

41t is also attested in other languages in the world such as Afrikaans (West Germanic) (Coetzee et al., 2018)
and Malagasy (< Malayo-Polynesian < Austronesian) (Howe, 2017).
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branches, (North) Bahnaric (Smith, 1972) and Katuic (Diffloth, 2009; Gehrmann, 2015). In
languages with this type of register, the contrast is usually between a tenser register (<
*more open vowels) and a modal or laxer register (< *more closed vowels).

Another factor in the development of tonation in Austroasiatic is the loss of
laryngeal contrasts in codas (§1.1.1). It is relatively rare outside Vietic, being attested in
four Bahnaric languages, Jeh (Gradin, 1966), Todrah (Gregerson & Smith, 1973), Sedang
(Smith, 1968; Smith, 1972), and Stieng (Bon, 2014), and in two Palaungic languages, U
(Svantesson, 1987, 1988) and Muak Sa’ak (Hall, 2012), but is found in one form or another in
the large majority of Vietic languages and will be discussed in more detail in the next
section.

The four factors discussed above (onset voicing, vowel height, vowel length, and
laryngeal codas) interact differently in different Austroasiatic languages and thus create a
complex array of tonation systems in this language phylum. Readers are referred to
Gehrmann (2022) for a thorough investigation and classification of tonation formation in
Austroasiatic. I now move to the tonation systems in Vietic, the family of Austroasiatic

that is the focus of this dissertation.

1.2.2 Tonation systems in Vietic

The Vietic family consists of nearly a dozen languages whose speakers mainly live in
Vietnam and Laos, the more conservative languages being distributed around the Vietnam-
Laos border in North-Central Vietnam (Ferlus, 1996). In terms of tonation, Vietic is almost
as diverse as the Austroasiatic phylum (Alves, 2021). There are languages with a typical

Austroasiatic register contrast, such as Arem (Doan, 1986; Tran, 1986; Ferlus, 2013) and Kri
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(Enfield & Diffloth, 2009). Other Vietic languages have hybrid systems combining tone and
register features, such as Maleng (Ferlus, 1997a, 1998b), Thavung (Ferlus, 1979b; Hayes, 1984;
Suwilai, 1996), and the two Chut dialects Ruc and May (Nguyén, 1993; Solntsev, Solntseva, &
Samarina, 2001b; Babaev, Samarina, & Sidwell, 2021; Ta, 2021). Still, tonation systems in other
Vietic languages are primarily f0-based with little or no traces of register features, as in
Poong, Cubi (Ferlus, 1994b, 1998b, 2001; Nguyén & Nguyén, 2019), Muong (Nguyén, 2005;
Nguyén, 2016, 2021), and Vietnamese (Thompson, 1965; Vi, 1981; Edmondson & Loi, 1997;
Ferlus, 1998b; Pham, 2004). More details on Vietic tonation systems are presented in Chapter
3.

Given its diverse tonation systems, the study on Vietic can contribute to our
understanding of the origin and development of the tonation systems of the Austroasiatic
phylum in general. Indeed, Vietnamese is the language for which the first hypothesis on
tone formation was proposed and later expanded to explain the development of tonation
systems not only in ESEA but in other languages of the world (Haudricourt, 1954b, 1954a;
Matisoff, 1973). In addition, descriptions of more conservative Vietic languages have
allowed subsequent expansions and revisions of Haudricourt (1954b)’s initial hypothesis
(Ferlus, 1979a, 1990; Alves, 1995; Ferlus, 1998b, 1999; Alves, 2003).

Except for those performed on Vietnamese, there are not many experimental studies
on Vietic tonation systems, as researchers have mainly focused on the diachronic
development of their contrastive tonation categories. This lack of experimental coverage
arguably limits our understanding of the phonetic (articulatory and acoustic) motivation
and mechanisms underlying tonation formation. In this dissertation, I attempt to partially

fill this gap in the study of Vietic and Austroasiatic by providing experimental descriptions
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of tonation in five Vietic varieties: Arem, Ruc, and three North-Central Vietnamese
dialects (§1.3). Along with a synthesis of the findings from previous studies, these
empirical descriptions will allow me to propose new reconstructions of Proto-Vietic
phonology and provide further refinements to hypotheses about the formation of tonation.
In Chapter 7, I will propose that Proto-Vietic was already a register language, but that
Vietic languages diverged in how their tonation system then evolved, especially in terms
of how they preserved or lost glottal codas and channeled the evolution of their register

Cucs.

1.3 The Vietic varieties studied in this dissertation

As mentioned above, Vietic has diverse tonation systems encompassing registral (Arem,
Kri) to tonal (Vietnamese, Mudng, Cudi), and hybrid systems combining tone and register
features (Thavung, Maleng, Chut, Poong). Fine-grained phonetic investigations of these
tonation systems can (i) bring us a better understanding of tonation in Austroasiatic as a
whole, which in turn should allow (ii) better reconstructions of the proto-language and (ii1)
a better understanding of the phonetic motivations for the development of tonation in
general. In order to achieve these aims, I study five Vietic varieties differing in their
tonation systems in this dissertation: Arem, Ruc (Chut), and three North-Central
Vietnamese dialects. Figure 1-3 illustrates the relative location of these Vietic varieties.
They were chosen because they allow me to investigate the tonation systems of languages
belonging to the most conservative group (Arem, Ruc) and of varieties of the language
diverging the most from canonical Austroasiatic languages (Vietnamese). Other Vietic

languages spoken in Laos (Thavung, Maleng) seem to have interesting tonation systems

16



(more details in Chapter 3), but they could not be studied in this dissertation due to practical

reasons, such as obtaining study permits from Laotian authorities and travelling restrictions

during the pandemic.
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Figure 1-3. Five Vietic varieties studied in this dissertation.



1.3.1 Arem

Previous researchers have not reached a consensus on whether Arem is a tonal or registral
or a hybrid tone-register language (Doan, 1986; Nguyén, 1988; Tran, 1990; Kasuga, 1994;
Ferlus, 2013). There are wordlists and recordings of the language, but no phonetic study of
its tonation system is available. Since the language still preserves glottal finals -h, -?, and
other glottalized codas, it might be at an early stage of tonogenesis where the different
effects of these codas on the preceding vowel provide seeds to the formation of tone
contrasts. This is why Arem is a suitable language for studying phonetic precursors of
tonogenesis. Moreover, Arem is a dying language with only seven speakers left. This study
is a rare chance to record and preserve more data from the language before it disappears.

The data on Arem were obtained during two field trips to the community in the
Quang Binh province of north-central Vietnam in the summer of 2019 and the winter of
2021. I recorded a wordlist designed to investigate the Arem tonation system with five
Arem speakers on the first trip. Audio, EGG (electroglottography), and larynx height
tracking (LT) data were collected, and the audio data was archived on the Pangloss online
archive at https://pangloss.cnrs.fr/corpus/Arem?lang=en. On the second trip, I recorded
two other wordlists focusing on the effects of the glottal finals from four speakers. Only
audio data was collected the second time.

The analysis of the Arem tonation system based on these data is in Chapter 4. The
results show that Arem has a register contrast cued mainly by vowel quality and, to some
extent, phonation type. FO does not seem to play a role in the Arem register contrast. The
final glottal -?, -h, and glottalized sonorant codas affect the duration, f0 contour, and

phonation type of preceding rhymes (vowels) in a variety of ways. Seeing as these glottal
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codas are still well preserved in the language, and their effects are highly variable

individually, I conclude that Arem cannot be treated as a language undergoing tonogenesis.

1.3.2 Ruc

Ruc, a Chut dialect also spoken in the Quang Binh province, has been described as a tonal
language with four tones in open and sonorant-ending syllables. These tones emerged
through the loss of the glottal stop -? and the voicing contrast in onsets. They are distinctive
in fO height, fO contour, and phonation type, and are accompanied by vowel changes (Tran,
1986; Nguyén, 1993; Solntsev et al., 2001b; Ta, 2021). Ruc, therefore, seems to have a complex
system of Austroasiatic tonation. May, another Chut dialect, has been described as having
the same tonation system as that of Ruc (Babaev et al., 2021).

Ruc has been treated as an important testbed in the study of Vietic because it
preserves many archaic properties of the Vietic family, such as complex phonological word
structures, morphological traits, and registral properties in its tonation system. The Proto-
Vietic final fricative *-h is still preserved in Ruc, which allows us to study its effect on
preceding vowels in an already tonal language, but the status of this coda and its prosodic
effects on preceding vowels have not been addressed in previous studies. Except for my
initial phonetic analysis of the Ruc tonation system (Ta, 2021) and some phonetic results on
the May tonation system (Babaev et al., 2021), the phonetics of Ruc are still open for
systemic investigation.

I'made two field trips to a Ruc community in the summer of 2019 and the winter of
2021, around the same time as the trips paid to the Arem community. On the first trip, I

recorded 20 Ruc speakers (ten men and ten women) as they produced a first wordlist that
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focuses on the tonation system of the language. Audio, EGG, and LT data were collected.
The audio data is available from the Pangloss project at https://pangloss.cnrs.fr/corpus/
Ruc?lang=en. On the second trip, I carried out a perception study with 39 Ruc people to
answer the question of which phonetic cues are used by Ruc listeners to perceive their
tonation contrasts. After the perception experiment, 13 participants also recorded a short
wordlist designed to study the link between the production and perception of tonation. An
additional 17 participants recorded a third wordlist focusing on the effect of the final
fricative -h.

The analysis of audio and EGG data from the three recorded wordlists in Chapter
5 shows that Ruc has a tonation system with four distinctive phonemes contrasting in a
bundle of phonetic properties composed of f0 height, fO contour, phonation type, and vowel
quality. Therefore, Ruc has a hybrid tonation system combining tone and register features
and is an ideal language to study interactions between tonogenesis and registrogenesis.
Moreover, the final fricative -h has peculiar effects on preceding vowels: it conditions a
level and high fO trajectory on preceding vowels, along with a tense but not creaky
phonation at the vowel offset. This fO-raising effect of -h in Ruc is the opposite of what has
been reconstructed for Vietnamese and Chinese tonogenesis (Haudricourt, 1954b, 1954a). In
chapter 7, I incorporate these first-hand findings with observations from other languages
to revise Haudricourt (1954b)’s classic hypothesis on tonogenesis, specifically on the
phonetic effects of glottal codas and their roles in tonogenesis. This revised model provides
a more phonetically grounded account of tonogenesis and tonation patterns in Vietic
languages and sheds light on their relation to tonogenetic mechanisms in other languages.

The results of the perception study in Chapter 5 indicate that Ruc listeners use three
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phonetic properties, vowel quality, f0, and phonation type, to perceive tonation contrasts.
The perceptual weights of these cues differ between open and h-ending syllables and
between listeners at the individual level. These results suggest a general match between
production and perception of tonation and the flexibility of the two modes in individuals

and the community.

1.3.3 North-Central Vietnamese dialects

Vietnamese is the language for which the first tonogenetic hypothesis was proposed
(Haudricourt, 1954b). Despite numerous revisions and expansions of this original model,
many issues remain unsettled. For example, is there any trace of register-conditioned vowel
changes in the tonation systems of Vietnamese dialects as in other Vietic and Austroasiatic
languages? How did the tones hoi-nga get their falling-rising contour from the falling pitch
attributed to the final fricative -h? How and why do the original glottal codas -?, -h have
opposite effects on the tone systems in different languages and even dialects, and what are
their consequences on our general understanding of tonogenesis? Did tonogenesis (from
laryngeal codas) or registrogenesis (from onset voicing) occur first in Vietnamese and other
Vietic languages? Is the breathy phonation occasionally found in the /uyén tone in
Northern dialects a remnant of an onset devoicing process, or is it just an automatic by-
product of the tone being pronounced in a low pitch range, a mechanism attributed to the
creakiness voice in Mandarin low-dipping tone (Kuang, 2013a)?

An important question that has been raised by diachronic linguists (without being
fully explored) is the possibility that some apparently irregular vowel changes that occurred

in Vietnamese are ultimately attributable to the neutralization of onset voicing and its effect
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on the vowel quality. These vowel changes include diphthongizations of Proto-Vietic open
vowels *e: > 1o (e.g., *-le:m” > liam/ 'lick’), *o: > uo (e.g., *alo:? > luad ‘paddy’), *a: > io
(e.g., *na:n’> niond ‘grill’), and other vowel lowerings such as *u: > o: (e.g., *p-su;n? >
zomn/ ‘navel’), *e: > e (e.g., *me:? > me:\ ‘mother’). Nguyén (1995) claimed that these
diphthongizations might be conditioned by lateral or nasal onsets, while Ferlus (1997b)
maintained that these changes are irregular and independent of the register contrast.
Nguyén (2005) provided more instances of such vowel changes in Vietnamese and
compared them to those found in its sister language Muong, without providing further
explanation. The bottom line is that these changes seem relatively irregular in standard
Vietnamese, perhaps because of dialect koinezation in the Red River delta over centuries.

In order to attempt to reconstruct the original form of Vietnamese tones at the stage
where the earliest tonal contrast emerged and to look at the possible effect of voicing
neutralization on the vowels of Vietnamese, I decided to look at Vietnamese dialects that
are considered conservative because they are assumed to have branched out from other
Vietnamese dialects early on and to have avoided convergence with standard Northern
Vietnamese to the extent that other varieties have experienced.

The North-Central dialectal region, which subsumes four provinces, Thanh Hoa,
Ngh¢ An, Ha Tinh, and Quéang Binh, is considered the most conservative in terms of its
phonetics, phonology, and vocabulary (Nguyén, 1995; Tran & Thai, 1998a; Hoang, 2004; Alves
& Huong, 2007). These North-Central dialects retain an archaic vowel system, with many
vowel patterns similar to those found in other Vietic languages spoken in the same region.

Researchers have carried out several studies on this vowel system (Nguyén, 1995; V§, 1997;
Tran & Thai, 1998b; Hoang, 2001b; Nguyén, 2003; Hoang, 2004; Nguyén, 2005; Alves, 2007; Alves

& Huong, 2007), but as far as [ know, no data was available for open access until recently.
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The tonation systems of the North-Central dialects are diverse, but available data suggest
that they could be as conservative as their vowel systems. Unfortunately, previous studies
only investigated modest numbers of participants (Pham, 2005; Pham, 2019), or they even
lumped together speakers of different dialects (Vi, 1981; Honda, 2008). A systemic
experimental study of these tonation systems could inform us as to the origin and
development of tonation in Vietnamese and other Vietic languages.

Three representative dialects were chosen for this dissertation to study tonation and
vowel systems in North-Central Vietnamese. Specific reasons for selecting each of these

dialects are given below.

Co Pinh (Triéu Son district, Thanh Ho4 province)

The dialect of C6 Pinh in Thanh Hoa province is well known in the area and mass media
for its distinct vocabulary, which itself reflects many archaic and peculiar properties of the
vowel system. A study on this vowel system will provide evidence about the possible
tonation-conditioned nature of some vowel changes.

This dialect also has a five-tone tonation system characteristic of Central and
Southern dialects. From a historical perspective, Thanh Hod and Nghé An were the
principal regions from which various waves of the population migrated toward the south
when Vietnam gradually expanded southward. Therefore, a study on the tonation system
of C6 Pinh and other regional dialects could shed light on the evolution of tonation systems

in South-Central and Southern dialects.

Nghi An (Vinh city, Nghé An province)

The Nghi An dialect is well known in Nghé An province because of its seemingly four-

23



tone system, but the phonetics of this tonation system has not been studied instrumentally.
With a thorough description and analysis of this variety’s tonation system, we can better
position it among the systems of the region and deduce how these systems evolved from a
common source. The dialect also retains a vocabulary layer with conservative vowels
compared to Northern Vietnamese, which can help shed light on vowel changes in

Vietnamese.

Diém Pién (Pong Héi city, Quang Binh province)
Most ancestors of speakers of this dialect originated from the Théi Binh province in North
Vietnam, but also from the Thanh Hoa province. They moved to Quang Binh more than
400 years ago. This dialect is well known in the region and mass media because it has a
peculiar tonation system where the relative heights of tones are not as expected. According
to the classic tonogenetic hypothesis, tones derived from historically voiced onsets should
have a lower f0 than those from historically voiceless onsets, but the Diém Dién dialect has
the opposite pattern. This situation may be the consequence of a tonation reversal (related
to the notion of tone flip-flop (Wang, 1967; Yue-Hashimoto, 1986)) or may stem directly from
peculiarities of the underlying tono-/registrogenetic procedures particular to this variety.
In the winter of 2021, I visited the three communities where these dialects are
spoken to conduct a production study. A single wordlist was designed to investigate the
tonation systems of the three dialects, with some adaptations as several lexical items differ
between dialects. For each dialect, I recorded ten speakers (five men, five women) aged
above 45. Only audio data was obtained. Another wordlist of more than 300 lexical items

was recorded with at least two speakers in each dialect. These items contain archaic rhymes
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that differ from those of standard Northern Vietnamese. The purpose of this second
wordlist is to determine whether there are remnants of presumed tonation-conditioned
vowel changes in standard Northern Vietnamese. The analysis of these data is laid out in
Chapter 6.

The results show that two dialects, C6 Pinh and Diém Piém, have creaky/tense
phonation in their tonation systems. Both dialects also have a single reflex of Northern
Vietnamese hdi-ngd. Furthermore, the Diém Pién dialect produces huyén and ndng with a
higher f0 than ngang and sdc tones, respectively, patterns that are the opposite of what is
found in almost all other Vietnamese dialects. The Nghi An dialect has four tones, and they
do not seem to differ in phonation. These results illustrate the wide diversity of tonation
systems in North-Central Vietnamese dialects. Evidence was found for tone-conditioned
vowel changes in C6 Dinh and Nghi An; however, these changes are not conditioned by
the register contrast in the proto-language, but rather related to a tenser phonation caused
by the low f0 range of specific tones.

In comparison with standard Northern Vietnamese, C6 Pinh and Nghi An also have
an older vowel system, which could be kept from Proto-Viét-Muong, the common ancestor
of Vietnamese and Muong dialects. The results of the lexical comparison between Proto-
Vietic and standard Northern Vietnamese confirm that the vowel changes observed in the
latter (Nguyén, 1995; Ferlus, 1997b; Alves & Huong, 2007) are mainly independent of register.
Only two fairly consistent diachronic processes, *u: > o:, ¥w and *e: > ¥j, a;j in the context
of high-register tones, could be considered tonation-conditioned vowel changes in
Vietnamese. This means that if Vietnamese was once a register language, vowel quality

did not play an important role in its register contrast.
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1.4 Research questions

The aims of this dissertation are two-fold. First, I provide experimental descriptions of the
tonation systems, and to some extent, vowel systems, in Arem, Ruc, and three North-
Central Vietnamese dialects. These new investigations into the tonation and vowel systems
will be used to revise reconstructions of the tonation system and of other phonological
properties of Proto-Vietic. Each chapter answers specific issues, but the dissertation as a

whole attempts to tackle the following questions.

1. What is the phonetic realization of tonation in the five Vietic varieties under study? How
do tone and register features interact in these languages?
1.1. What are the effects of glottal finals on the preceding vowel in languages preserving
these segments?
a. What is the effect of -h in Ruc, a Vietic language that still preserves it?
b. What are the effects of -h and -? in Arem, a Vietic language that still preserves
them? Do the effects of glottalized sonorant codas differ from those of -??
c. What are the remnants of *-? and *-h in the tone systems of the three North-
Central Vietnamese dialects at a fine-grained phonetic level?
1.2. What are the results of the presumed onset devoicing process in Vietic languages?
a. What are the registral properties in Ruc, and what is the relative weight of each of
these properties?
b. What are the registral properties in Arem, and what is the relative weight of each
of these properties?

c. Is there any registral remnant of vowel quality and phonation type in the tone
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systems of the Vietnamese dialects?
1.3. How do listeners perceive tonation contrasts in their language? (in Ruc)
a. What are the perceptual cues of the tonation contrasts? How are these cues
weighed in listeners’ perception?
b. What is the link, if any, between the production and perception of tonation?
c. How do cue weighting strategies differ at the individual and group levels?

2. How can new experimental results from Vietic languages contribute to the reconstruction
of Proto-Vietic tonation (and of its phonology in general)? How does this modify our
understanding of tonogenesis and registrogenesis in ESEA languages?

2.1. What can the answers to the questions in 1 tell us about the effect of Proto-Vietic
final laryngeals on tonogenesis?

2.2. How can the answers to the questions in 1 help us improve reconstructions of the
Proto-Vietic tonation, vowel, and consonant systems?

2.3. What is the role of perception in tonogenesis and registrogenesis?

2.4. How does this new understanding of tonogenesis and registrogenesis in Vietic
languages help us characterize and typologize tonation, and tonogenesis and

registrogenesis in ESEA languages?

1.5 The structure of the dissertation

The rest of this dissertation is structured as follows.
In Chapter 2, I review the details of the laryngeal anatomy and the articulation
mechanisms relevant to the production of tonation. Then, I provide definitions of tonation

from the perspective of ESEA languages, and various models advanced to account for
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tonation formation.

In Chapter 3, I provide an overview of the Vietic branch, its members and tonation
systems. Previous reconstructions of the Proto-Vietic phonology are then presented. These
reconstructions will be revisited in Chapter 7, based on the studies presented in Chapters
4-6.

Chapter 4 provides a production study of the tonation system of Arem, showing
that it is a typical Austroasiatic register contrast mainly cued by vowel quality and, to some
extent, phonation type. The effects of laryngeal finals in this language are also investigated
to better understand tonogenetic mechanisms.

Chapter 5 includes production and perception studies of the tonation system of the
Ruc language. The results show that Ruc has a tonation system with hybrid phonetic
features of tone and register. The effect of the glottal coda -h is closely investigated as it
helps to make significant revisions to tonogenetic hypotheses. I show that Ruc is an
important link between registrogenesis and tonogenesis.

In Chapter 6, I provide phonetic descriptions of the tonation systems of three
North-Central Vietnamese dialects. I also devote a part of this chapter to addressing
whether vowel changes in the standard Vietnamese are partly the results of registrogenesis.

General discussions on tone, register, tonogenesis, and registrogenesis in Vietic
languages are provided in Chapter 7, along with revisions of reconstructions of Proto-
Vietic. The main difference with previous work is that I propose a register distinction
between a high and a low register in Proto-Vietic, from which descendant Vietic languages
developed various tonation systems. Some concluding remarks end the Chapter, and the

dissertation.
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1.6 Contributions of the dissertation

This dissertation considers new findings that improve our understanding of the tonation

systems and phonology of Vietic and Austroasiatic in general and contributes to the study

of ESEA languages. These include:

1.

Empirical descriptions of tonation systems in three Vietic languages: Arem, Ruc, and
Vietnamese (three dialects);

An evidence-based confirmation that registrogenesis did not leave traces of vowel
quality changing in the tonation systems of Vietnamese dialects;

An updated typology of the effects of glottal codas in languages and dialects that
explains different tonation developments and patterns within and across languages
and language families in ESEA;

A new reconstruction of a register contrast between a high and a low register in
Proto-Vietic;

Explanation for different patterns of tone correspondences between Old and Middle
Chinese and Sino-Vietnamese vocabulary;

New data on several Vietic varieties that are already partially archived in an online

and open-access language archive (Pangloss).
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Chapter 2
Anatomical Basis and Development

of Tonation

In this chapter, 1 first provide background information about some anatomical
characteristics of the larynx relevant to the production of tonation in Section 2.1. Then,
I define the term fone and present different models put forth to explain the formation of
tone, tonogenesis, in Section 2.2. Register and models for the formation of register,
registrogenesis, are discussed in Section 2.3. The chapter ends with a discussion of the
relative chronology between tonogenesis and registrogenesis in ESEA languages and the

possibility of unifying these two processes in Section 2.4.

2.1 The anatomical basis of tonation

As mentioned in Chapter 1, the main phonetic properties of tonation in ESEA languages in
general, and in Vietic languages in particular, include modifications of f0, phonation types,

and vowel quality. This section presents some basic anatomical components of the larynx
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and their function in producing these properties of tonation. Special attention is paid to the
aerodynamic voicing constraint (Ohala, 1983), which is claimed to be one of the most
frequent precursors of the development of tonation in ESEA languages, and to different
mechanisms that overcome this constraint along with their phonetic, mainly acoustic,

consequences.

2.1.1 The larynx

The larynx, nontechnically called the “voice box,” is situated between the hyoid bone and
the trachea in the neck. Its structure comprises different pieces of cartilage and ligaments,
muscles, and membranes connecting the cartilage (Gick, Wilson, & Derrick, 2013). The larynx
forms a tube that houses the vocal folds, whose vibrations are the source of voiced sounds.
Figure 2-1 provides anterior, lateral, and posterior views of the principal cartilage

formations composing the larynx.

Epiglottis
Corniculate

Superior cartilages

cornu

Thyroid
cartilage )
Arytenoid

Inferior cartilages

cornu
Cricoid
cartilage

Figure 2-1. Anterior (A), lateral (B), and posterior (C) views of the principal cartilages of
the larynx. Retrieved from anatomylearning.com, 09/19/2022.

The cricoid cartilage is a signet-shaped ring that lies at the bottom of the larynx,

right above the trachea. Its front part is an arch, and its back part is composed of two
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laminae. On the top of the two laminae are two facets for articulation with arytenoid
cartilages.

The thyroid cartilage sits above the cricoid cartilage. It is composed of two laminae
which fuse anteriorly. The point where they meet forms a protrusion called the laryngeal
prominence, which is more acute and protruding in men than women and is commonly
known as the Adam’s apple. The two laminae do not close posteriorly but protrude upward
and downward, forming the superior and inferior cornua. The two inferior cornua sit on the
cricoid cartilage at the facets where the front arches and the back laminae of the cricoid
cartilages meet.

Two arytenoid cartilages articulate on the top of the cricoid cartilage. The arytenoid
cartilages are pyramid-shaped, and their apices articulate with two corniculate cartilages.
The base of arytenoid cartilage protrudes anteriorly and lateroposteriorly to form vocal and
muscle processes, respectively. The epiglottis attaches to the inner surface of the laryngeal
prominence via the thyroepiglottic ligament.

Some relevant membranes and ligaments of the larynx connecting the cartilaginous

structures of the larynx are illustrated in Figure 2-2.

Figure 2-2. Lateral (A) and aerial posterior (B) views of the larynx membrane, ligaments,
and muscles: quadrangular membrane (beige), cricovocal membrane (yellow), vocal
ligaments (red), and cricothyroid muscle (green). Retrieved from anatomylearning.com,
09/19/2022.
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The quadrangular membrane extends from the sides of the epiglottis to the
arytenoid cartilages. It attaches anteriorly to the inferior surface of the thyroid cartilage and
posteriorly to the upper half of the lateral side up to the apex of the arytenoid cartilage and
the corniculate cartilage. Its low edge is free and thickens to form the vestibular ligaments,
also known as the false vocal folds.

The cricovocal membrane (also conus elasticus) starts from the upper edge of the
cricoid cartilage arch. It extends upward and medially, attaching anteriorly to the inferior
surface of the thyroid cartilage and posteriorly to the vocal process of the arytenoid
cartilages. The upper free edge of this membrane thickens to form the vocal ligaments
(thyroarytenoid ligaments). The mucous membrane over the vocal ligaments forms the
vocal folds (vocal cords). The vibration of the two vocal folds is the source of voiced
sounds.

The opening between the vocal folds is the rima glottidis, whose more common
name is the glottis. The frequency (f0) of vibration of the vocal folds depends on their
length and thickness, two properties that are modulated by several groups of laryngeal
muscles.

The cricothyroid muscle stems from the outer surface of the cricoid cartilage arch
(Figure 2-3). It extends up and backwards and enters into the inner surface of the inferior
cornua and the lower edge of the thyroid lamina. When this muscle contracts, it tilts the
thyroid cartilage forward and downward, lengthening and tensing the vocal folds and,

therefore, increasing f0.
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Thyroid cartilage

Lengthening and

Arytenoid cartilage tensing of vocal cord

CRICOTHYROID

o , MUSCLE
Cricoid cartilage

Figure 2-3. The action of the cricothyroid muscle to lengthen and contract the vocal folds,
raising the fundamental frequency (f0). Image from (Singh, 2014).

The thyroarytenoid and vocalis muscles both start from the inferior surface of the
thyroid angle (Figure 2-4). The former attaches to the anterolateral surface of the arytenoid
cartilage, and the latter to the lateral surface of the vocal process. The vocalis muscle runs
parallel and laterally to the vocal ligament.

When the thyroarytenoid muscles is set in contraction, it shortens and relaxes
the vocal fold, decreasing f0. The effect of the contracted vocalis muscle is more
complex: it tenses the vocal folds anteriorly and relaxes them posteriorly, making fine

adjustments to the rate of vibration of the vocal folds.

Vestibular ligament
(false vocal fold)

Vocal ligament - ‘x d

Figure 2-4. Aerial-lateral view of the thyroarytenoid (green) and vocalis (red) muscles. The
section of the thyroid cartilage and the right-side thyroarytenoid muscles were made
transparent. Retrieved from anatomylearning.com, 09/19/2022.
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Phonation type largely depends on the degree and the location of glottal opening.
Phonation type adjustments are modulated by groups of adductor (closing) muscles,
including the transverse and oblique arytenoid muscles and lateral cricoarytenoid
muscles. The only abductor (opening) is the posterior cricoarytenoid muscle. Except for
the transverse arytenoid muscle, the other three are paired muscles. The origin and
attachment of these muscles are given in Table 2-1, and their functions are illustrated in

Figure 2-5.

Table 2-1. Abductor and adductor muscles of the larynx.

Name Origin Insertion
. . Back of the vocal
Posterior Posterior surface of .
Abductor : ) . ) process of arytenoid
cricoarytenoid cricoid lamina i
cartilage
The lateral part of the Front of the vocal
Lateral . .
. ) superior surface of the process of the arytenoid
cricoarytenoid .. i
cricoid arch cartilage
) The posterior surface of
Adductor Transverse The posterior surface of P .
: . ) another arytenoid
arytenoid one arytenoid cartilage

cartilage

The muscle process of one  The apex of the other

Obli tenoid
1que arytenot arytenoid cartilage arytenoid cartilage
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Figure 2-5. The effects of the contraction of the transverse arytenoid (Al, A2), oblique
arytenoid (B1, B2), lateral cricoarytenoid (C1, C2) and posterior cricoarytenoid muscles
(D1, D2). The contracted muscles are in bright red (A2, B2, C2, and D2). While contraction
of A, B.and C adducts the glottis and shortens the vocal folds, the contraction of D abducts
the glottis and lengthens the folds. Retrieved from anatomylearning.com, 09/19/2022.

2.1.2 Aerodynamic Voicing Constraint

Closure voicing is articulatorily disfavoured in voiced stops because of the Aerodynamic
Voicing Constraint (AVC) (Ohala, 1983). To produce voicing, the vocal folds must be
adducted to the right degree so that they can be set into vibration when the air from the
lungs flows continuously through the glottis. This airflow can only be maintained when the
pressure difference between the sub- and supra-glottal cavities, the transglottal air
pressure, is sufficient. In voiced stops, the complete closure in the oral cavity (and the
raising of the velum to block the nasal cavity) prevents the air from escaping, raising the
supraglottal pressure. This leads to a drop in transglottal pressure and if no additional
articulation maneuver is performed, the consequent interruption of voicing. The AVC also

constrains the production of voiced fricatives, even if their oral closure is partial.
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This constraint likely explains why voiced obstruents are typologically marked and
often devoiced, especially utterance-initially. Variability in the closure voicing of voiced
stops is studied most extensively in English (see Davidson (2016) for a recent systematic
study). In this language, voiced stops are normally partially or fully devoiced word-
initially, and the voicing contrast between voiced and voiceless stops is normally realized
phonetically as a distinction between short lag and long lag VOT. Word-medially, the
proportion of voiced stops with full closure voicing is higher but does not exceed 50%
(Davidson, 2016).

As closure voicing is essential to maintain voicing contrast between voiced and
voiceless stops in many languages such as French, Italian, and Portuguese, specific
languages and even individual speakers might employ several additional articulatory
maneuvers to overcome the AVC by decreasing the supraglottal pressure. Reported
maneuvers include oral and nasal leakage, tongue root advancement, tongue body
lowering, and larynx lowering (Bell-Berti, 1975; Westbury, 1983; Westbury & Keating, 1986;
Solé, 2012; Ahn, 2018a, 2018b; Solé, 2018).

The first two maneuvers let some air escape the supraglottal cavity, decreasing its
pressure and ensuring that transglottal pressure is sufficient to maintain vocal fold
vibration. When nasal leakage reaches a certain point, the voiced stop is prenasalized, for
example, b > ™b. The prenasalization of word-initially voiced stops is attested in ESEA
languages like Jruq (Austroasiatic) (Jacq, 2002), Sui (Kra-Dai) (Wang, 1988), and Geman
(Tibeto-Burman) (Namkung, 1996) and elsewhere (Sol¢, 2012). However, as it has not been
described or reconstructed in Vietic languages, I will not delve into this topic further.

Tongue root advancement, tongue body lowering, and larynx lowering all aim to
increase the supraglottal cavity’s volume, reducing its pressure so that transglottal airflow

and vocal fold vibration can be maintained longer. Larynx lowering and tongue root
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advancement have been explicitly proposed as precursors of the register contrast in ESEA
languages (Gregerson, 1976; Huffman, 1976; Ferlus, 1979a), and I will discuss their articulatory

consequences in more detail in the next section.

2.1.3 Expanding the supraglottal cavity and its consequences

The mechanisms used for expanding the supraglottal cavity in voiced stops, like larynx
lowering, tongue root advancement, and tongue body lowering, can cause modifications to
the following vowel, including vowel quality, {0, and voice quality. As these modifications

are instrumental to the development of tone and register, they are reviewed below.

2.1.3.1 Vowel quality

When the larynx moves downwards, the back cavity is lengthened, causing the first formant
F1 to decrease’. This lower F1 has been claimed to perceptually distinguish voiced stops
from their voiceless counterparts (Stevens & Klatt, 1974; Esposito, 2002; Kingston, Diehl, Kirk,
& Castleman, 2008). F2 also seems to be higher after voiced than voiceless onsets (Sussman
& Shore, 1996; Modarresi, Sussman, Lindblom, & Burlingame, 2005), but this could only be
explained if maneuvers other than larynx lowering are considered. For example, tongue
root advancement both enlarges the pharyngeal cavity, which in turn lowers F1, and
reduces the front cavity volume, which raises F2 (Rothenberg, 1966; Kent & Moll, 1969;
Westbury, 1983). Together, these F1 and F2 changes result in vowel raising (closing) and

fronting after voiced stops.

5 For non-high vowels, the lengths of the back and front cavities relative to the constriction place
determine the value of the first and second formant, F1 and F2, respectively, according to the formula: F = i
where c is the speed of sound (35,000 cm/s), and / is the length of the back cavity (F1) and front cavity (F2).
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For high vowels such as /i v/, F1 is the Helmholtz frequency, which also depends
on the volume of the back cavity, although to a lesser extent than in non-high vowels®.
Therefore, when the back cavity is lengthened and expanded by articulatory maneuvers to
overcome the AVC, the effect of lowering F1 is more negligible in high than non-high
vowels (Esposito, 2002; Brunelle & Ta, 2021). F2, on the other hand, corresponds to the
resonance frequency of the back cavity in the front vowel /i/ and of the front cavity in the
back vowel /u/ (more detailed explanation in (Johnson, 2011)). This means that pharyngeal
expansion lowers the F2 of front vowels like /i/, while back vowels like /u/ should not be

notably affected.

2.1.3.2 F0

It has long been known that the larynx tends to be lowered when producing a lower {0
(Curry, 1937; Chiba & Kajiyama, 1958; Ewan & Krones, 1974; Gandour & Maddieson, 1976; Kakita

& Hiki, 1976), but how this vertical movement of the larynx affects muscles and ligaments
that modulate the length and tension of the vocal folds remained unclear until the
publication of Honda, Hirai, Masaki and Shimada (1999).

According to Honda et al. (1999), the larynx is located at the level of the neck where
the cervical spine displays an anterior convexity (lordosis). When the larynx moves
downwards along the cervical lordosis, the cricoid cartilage is rotated accordingly, with the
cricoid arch (anterior part) showing a broader movement, as illustrated in Figure 2-6. The

cricoid plate (posterior aspect) and the two arytenoid cartilages are therefore rocked

6 The Helmholtz frequency is calculated by the formula f = — Ae
2| Ap lp ¢

(35,000 cm/s), and 4 and / are respectively the cross-sectional area and the length of the constriction () and
the back cavity (p).

where c is the speed of sound
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forward. As a result, the vocal folds (shorter horizontal line in the rightmost image of
Figure 2-6) are shortened and relaxed, leading to a lower pitch. The same study showed
that larynx height is more stable in the high than the low fO range. This suggests that the
downward movement of the larynx is more likely to lower f0 than its upward movement to

raise it.

Jlossus

ohyoid {

Figure 2-6. Vertical movement of the larynx and its effect of fO lowering (plate (b)).
Reproduced from Honda et al. (1999, p. 407).

2.1.3.3 Phonation

The relation between the maneuvers employed to overcome the AVC and phonation types
is not as well-understood as that between the maneuvers and vowel quality and 0, and the
literature on the issue is scarce.

Ferlus (1979a) suggested that the loosening of the vocal folds caused by the
downward movement of the larynx allows for a greater amount of air to flow through the
glottis, making the following vowel breathier, at least for its onset. This explanation is
echoed in Brunelle (2005, p. 157), where the author attributed the cause of the higher airflow

to the higher transglottal pressure caused directly by the lowering of the larynx.
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Gregerson (1976) attributed the phonation difference associated with Austroasiatic
registers (and, more radically, closure voicing itself) to tongue root advancement/retraction
(more details in §2.3.2). However, he also acknowledged that lowering the larynx is “a
natural, but independent and optional coarticulation with advanced tongue root position”
in creating a larger pharyngeal cavity in the Low register (1976, p. 338). The expanded
pharyngeal cavity gives an impression of “deep” sounds in the Low register. Gregerson’s
“deep” pharyngeal sound was not phonetically well-defined, and his tongue root movement
hypothesis would not suffice to explain phonation differences.

Recently, Brunelle et al. (2022a), in their study on two Raglai (Chamic, Austronesian)
dialects, suggest that phonation effects on the following vowel might not be a secondary
cue of closure voicing but instead a consequence of the devoicing of the onset. In their data
from the Northern Raglai dialect, voiced stops have a variant with a “voiceless release”:
closure voicing is still present but is interrupted several milliseconds before the release
(burst), which is followed by a short lag VOT. It is the lag VOT that conditions a breathier
voice quality on the following vowel. This lag VOT (voiceless release) seems to be the
precursor of a longer VOT in the Low than the High register observed in numerous register
languages of ESEA (Huffman, 1976; Brunelle & Kirby, 2016; Brunelle, Ta, & Kirby, 2019;
Brunelle et al., 2020; Ta, 2021; Ta et al., 2022). The discovery of this voiced stop variant could
be considered the first empirical evidence for the claim that phonation is the primary cue
at the early stages of registrogenesis, even if the presence of other cues is not ruled out
(Haudricourt, 1965; Huffman, 1976; Ferlus, 1979a; Thurgood, 2002; Wayland & Jongman, 2002).
This aspiration-induced phonation perturbation is in line with the cross-linguistic

observation that aspirated onsets always induce a higher degree of breathiness on the
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following vowel than both voiced and plain voiceless ones (Gobl & Chasaide, 1988; Lofqvist
& McGowan, 1992; Ren, 1992; Chen, 2011); but variation in fO and vowel quality of aspiration
in these languages is important and does not always coincide with what is found in the
register languages of ESEA. Brunelle et al. (2022a) also show that women exhibit the
voiceless release more frequently than men. According to them, the fact that women often
have a posterior glottal opening even when they try to fully adduct the glottis would favour
the presence of a noisy air leakage when they produce voicing, causing a breathier
phonation on the following vowel. It is unclear, however, how this devoicing-conditioned

breathy phonation extends from women to men.

2.2 Tone and tonogenesis

2.2.1 Definitions of tone

Hyman (2001) defines a tone language as follows:

“A language with tone as one in which an indication of pitch enters into the lexical

realization of at least some morphemes.” (2001, p. 1367)

This definition sketches out tone as a phonological unit whose phonetic basis is “an
indication of pitch,” meaning the perceived relative height and contour of the fundamental
frequency (f0), and whose function is to change the lexical meaning of morphemes in the
language in question. This definition of tone as a lexical property is meant to exclude the
role of pitch in focus, pragmatics, and other intonational contexts, where pitch differences
add nuances to contextual meanings but not the core meaning of the morphemes

(Pierrehumbert, 1980; Selkirk, 1980; Selkirk, 1984). The phrase “at least some morphemes”
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allows the definition to include not only full-fledged tone languages such as Thai, Chinese,
and Vietnamese, where every syllable (morpheme) must bear a tone but also languages
with sparser or accent-like tone, the so-called “pitch-accent” languages, such as Japanese.
ESEA register is not considered in Hyman’s definition of tone.

Although this is not mentioned in Hyman’s definition, tone is usually treated as a
suprasegmental unit. The suprasegmentality of tone is treated most explicitly in
autosegmental phonology (Goldsmith, 1990), where tone representation is represented in a
tier distinct from those of segments (vowels, consonants) and is associated with the
segmental tier by association conventions. Not all tone languages require complex
association rules. In Vietnamese, for instance, tones are always realized on the syllable to
which they are lexically associated.

Although few authors explicitly rule out the possibility that tone includes other
phonetic properties, most mainstream definitions of tone mention pitch (f0) as the only, or
at least the most prominent, property of tone. For example, Yip defines a tone language as
one where “the pitch of the word can change the meaning of the word” (2002, p. 1); Crystal
considers tone the “distinctive pitch level of a syllable” (2008, p. 486). However, recent
work has shown that tone often includes properties other than pitch, like phonation
modulations, duration, and even vowel quality (Edmondson & Loi, 1997; Pham, 2004; Ratliff,
2010; Kuang, 2013b; Brunelle & Kirby, 2016; Donohue, 2017; Kirby & Brunelle, 2017).

Hyman’s definition of tone is still indirect as it defines “tone language” but not
tone per se. From what has been discussed on tone, I propose a slightly modified version
as follows, with a focus put on lexical tone rather than intonational or grammatical tone:

Lexical tone is a phonological unit whose most prominent phonetic characteristic

is f0 and whose function is to encode the meaning of a morpheme.
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2.2.2 Tonogenesis and tonogenetic models

2.2.2.1 Tonogenesis

The term fonogenesis was coined by Matisoff (1970) to explain the emergence of the high-
rising tone in Lahu, a Lolo-Burmese language, resulting from the dissimilation of two
strong glottal constrictions (initial syllable’s onset glottal stop *?- and voiceless codas *-
p/t/k of the second syllable in the same word in proto-Lolo-Burmese). In fact, the term was
originally used as an adjective (fonogenetic). However, tonogenetic mechanisms were
explicitly demonstrated by Haudricourt (1954b) when he proposed the first account of the
development of tones from laryngeal properties of codas and onsets in Northern
Vietnamese. By doing so, he also confirmed the linguistic affiliation of Vietnamese as an
Austroasiatic, rather than Kra-Dai or Tibeto-Burman language, a matter that was still
debated at the time (Maspero, 1912; Haudricourt, 1954b).

Following Matisoft (1973), tonogenesis was widely adopted to refer to any process
by which an atonal language becomes tonal. The main sources of tonogenesis are the loss
of final laryngeals, the neutralization of onset voicing, and, much more rarely, the
neutralization of vowel length and quality (more details below). Tonogenesis is
reconstructed in all five language families of Southeast Asia (Haudricourt, 1954a; Matisoff,
1973; Erickson, 1975; Gedney, 1986; Gedney, 1989; Ratliff, 2010), but it has also been
experimentally studied in geographically distant and genetically unrelated languages such
as Seoul Korean (Silva, 2006; Kang & Han, 2013; Bang et al., 2018), Afrikaans (Coetzee et al.,
2018), Balsas Nahuatl (Guion et al., 2010), and Malagasy (Howe, 2017).

In the next section, I present the classical tonogenesis hypothesis formulated by

Haudricourt (1954b) and subsequent modifications of his theory by other researchers. The
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section, therefore, mainly focuses on tonogenesis in Vietnamese, both because it is the
language for which the first model of tonogenesis was developed and because Vietic is the

subject of this dissertation.

2.2.2.2 Models of tonogenesis, with a focus on Vietnamese

a. Haudricourt’s (1954b) tonogenetic hypothesis

It must be recognized that Maspero (1912) made important observations that were later
modified and developed by Haudricourt (1954b) to form the first tonogenetic hypothesis.
Firstly, Maspero found correspondences between voiced initials and low-tone realizations,
and voiceless initials and high-tone realizations both in Middle Chinese (1912, pp. 88-89)
and in Sino-Vietnamese (hereafter SV), the layer of the Vietnamese lexicon composed of
Chinese loanwords (1912, pp. 95-96). Secondly, Maspero found regular tonal parallels
between Vietnamese and Siamese (Kra-Dai), to which Haudricourt (1954b) later added
Middle Chinese (hereafter MC): Vietnamese ngang-huyén ~ Siamese unmarked tone ~ MC
pingsheng (level tone); Vietnamese sdc-ndng ~ Siamese mai tho ~ MC shangsheng (rising
tone); Vietnamese /oi-ngad ~ Siamese mai ek ~ MC qusheng (falling tone); and Vietnamese
checked sdc-ning ~ MC rusheng (entering tone). However, Maspero assumed that the
three languages were originally tonal and proposed no segmental origin for tones. He partly
based himself on these tonal patterns to classify Vietnamese as belonging to the Tai family
(Kra-Dai phylum). Lasty, Maspero uncovered that Austroasiatic words ending in -h (and -
s) correspond to /0i and nga tones, and sometimes the ngng tone, although he wrongly
considered them as loanwords into Vietnamese rather than cognates.

These three observations, along with the question of the origin of three Vietnamese
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tone pairs (ngang-huyén, sdc-ning, and hdi-ngd) were picked up and reinvestigated by
Haudricourt (1954b), resulting in the first hypothesis on the development of tones from
segmental properties. Here, Haudricourt’s crucial and ground-breaking contribution to
linguistics in general, and the study of tone in particular, is the finding that tones are
traceable to pitch modifications in vowels caused by the presence or absence of specific
classes of consonant onsets and codas. The general tonogenetic scenario proposed by
Haudricourt was already described in Chapter 1, §1.1.1, but we will go over it in more
detail here.

Haudricourt argued that Vietnamese first developed two primordial tones from the
loss of the laryngeal codas -? and -h, in contrast with an unmarked tone in originally open
syllables. Each of these three primordial tones was later split into two because of the
neutralization of voicing contrast in onsets. These tonogenetic processes arise because of
the production of laryngeal codas and onset voicing involves modifications of f0 on
adjacent vowels, which are instrumental to the formation of tone.

The first clue about the origin of /0i and ngad tones had already been uncovered by
Maspero (1912, pp. 100-103) when he compared Vietnamese with other Austroasiatic
languages and found correspondences between (i) Vietnamese 4oi tones and words with
final -h (< *s)” and voiceless onsets in Austroasiatic (for example, ‘seven’ Vietnamese bdy,
Mon ta-pah, Stieng poh, Bahnar to-poh; ‘break’ Vietnamese bé, Mon la-pah, Khmer beh),
and (ii) nga tone and words with final -h (< *s) and voiced onsets (for example, ‘nose’

Vietnamese miii, Moin mith, Khmer cre-muh, Stieng tre-muh, Bahnar mih, Rongao muh,

71t is common in Austroasiatic, and especially Vietic languages, for the final fricative -s to mutate and merge
to the final laryngeal -h, probably through chain shifts of -s > -j" -1" -t" > -h (Nguyén, 1993; Ferlus, 1998b;
Solntsev et al., 2001b; Ferlus, 2004, 2014; Babaev et al., 2021).
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‘root’ Vietnamese ¢, Mon roh, Khmer ris, Stieng ri°h, Bahnar rioh/roh, Rongao e-rih)®.
From these correspondences, Haudricourt argued that the loss of the final -h in the proto-
language gave rise to 4oi and nga tones in Vietnamese. His phonetic explanation for the

change is as follows:

“The final fricative became a laryngeal -h produced by an abrupt slackening of the
larynx. The slackening of the vocal folds produced a drop in the pitch of the
preceding vowel, i.e. a falling tone.” (Marc Brunelle's translation, Haudricourt, 2018,

p. 15)

Similarly, Haudricourt argued that the Vietnamese sdc and ndng tones were derived
from the final glottal stop -? in the proto-language, which is still preserved in other
Austroasiatic languages. Here are some examples provided by the author: ‘leaf’
Vietnamese /d, Riang la?, Khmu J[a?; ‘rice’ Vietnamese gao, Riang ko?, Khmu ranko?;
‘fish’ Vietnamese cd, Riang, Khmu ka?; ‘dog’ Vietnamese cho, Riang, Khmu so/; and
‘louse’ Vietnamese chi, Riang si?. The explanation for the change from -? into sdc/ndng

tones is as follows:

“A glottal stop following a vowel is produced by an increase in vocal fold tension
(the opposite of what we have seen for final -h). During the articulation of the
vowel, the increase in vocal fold tension in anticipation of the coda glottal stop
produces a rising tone. This tone, a phonetic consequence of the glottal stop,
becomes a truly phonological tone used to distinguish the word when the glottal

stop disappears.” (Marc Brunelle's translation, Haudricourt, 2018, p. 16)

However, Haudricourt admitted that unlike the case of 4di/nga tones and the final

8 More cognates with Vietnamese hdi-ngd tones and the final -h in other Mon-Khmer languages were added
later in Gregerson and Thomas (1976).
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fricative -h, the correspondence between sdc/ndng tones and the final glottal stop -? is
not perfectly regular: sdc-bearing words ending in sonorants do not have the expected -?
in Palaung-Wa (Austroasiatic) cognates. In fact, this mismatch between sdc and the final
glottal stop -? has several manifestations and has led to modifications of Haudricourt’s
model that will be discussed below.

Haudricourt explicitly claimed that the f0 modifications of the glottal finals -h and
-? were automatic and redundant coarticulatory consequences of the production of final
laryngeals. On the other hand, originally open syllables and syllables ending in sonorants
were unmarked for f0. Therefore, the loss of the laryngeal opposition between sonorant
finals, final -h and final -? gave rise to a new distinction between a level (unmarked), a
falling, and a rising tone, respectively. These three primordial tones derived from codas
were then split into six tones divided into high and low series when the onset voicing
contrast was neutralized. Therefore, tone formation from the loss of the laryngeal finals
could be referred to as fonogenesis proper (i.e., the formation of tone in a previously atonal
language), whereas the doubling of the tonal inventory, due to onset devoicing, is best
characterized as a tone split (i.e., a change in the number of tones found in the language).
Haudricourt’s proposed diachrony for tonal development in Vietnamese is summarized in
Table 2-2. In this table, p and b represent the two series of proto-voiceless and proto-voiced

onsets (the voiceless onset *p later became b6 in the modern language).
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Table 2-2. Development of tones in Vietnamese, according to Haudricourt (1954b).

Early Christian era

(no tone) 6" century CE 12" century CE Now

Earli 7 (three tones) (six tones) (six tones)
arlier ater

pa pa pa ba
sla Ja la la a
ba ba pa ba
la la 1a 1a
pas pah pa pa b
slas Jah 1a 14 i
bas bah ba pi b3
las lah 1a 15 13
pax pa? pa pé b4
slaX la? 14 14 14
laX la? 14 la la

It is worth considering a few minor points at this stage, which led to revisions to
Haudricourt’s schematization of Vietnamese tonogenesis in Table 2-2. First of all, he
assumed an original voicing contrast in onset sonorants, perhaps derived from stop+sonorant
clusters (represented by /- and s/- in Table 2-2), and postulated that the latter became voiced
and conditioned high tones, patterning with the unchanged series of voiceless stops. He also
assumed that the final fricative -h was not originally present in the proto-language, but
derived from the final fricative -s. On the other hand, the origin of the final glottal stop -?
is not explicitly stated and its source is represented by the symbol X in the first column of
Table 2-2. However, both -h and -? were later reconstructed for Proto-Vietic (Nguyén, 1995;
Ferlus, 2014) and proto-Austroasiatic (Sidwell & Rau, 2014). In contrast with laryngeal codas,

Haudricourt did not account for tones in checked syllables (i.e., syllables ending in
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voiceless unreleased stops). Therefore, it is usually implicitly understood that these final
stops had the same effect as that of the final glottal stop -? on the preceding vowel and
gave rise to sdc nhdp and ndng nhdp tones. Moreover, Haudricourt’s model did not explain
how the ?-derived rising tone gave rise to two tones, sdc and ndng, which have opposite
contours in most modern Vietnamese dialects, nor why the h-derived falling tone evolved
into falling-rising hoi and nga. Finally, the dating of tonogenetic events, like coda-derived
tone formation (the 6™ century CE) and tonal split (the 12" century CE), was not fully
justified, even if brief mentions in the paper make it clear that they were based on the
treatment of Chinese loanwords in Vietnamese. Careful efforts at dating proto-Viét-Muong
tonogenesis were only attempted much later (Sagart, 1999; Phan, 2013; Alves, 2018).
Haudricourt’s tonogenesis hypothesis has generally been accepted since 1954 and
used, in part or in whole, to account for tonogenesis in other language families, not only in
ESEA but in other regions of the world (Haudricourt, 1954a; Matisoff, 1973; Mazaudon, 1976;
Gedney, 1986; Weidert, 1987; Sagart, 1989; Kingston, 2005; Guion et al., 2010; Kingston, 2011;
Howe, 2017; Bang et al., 2018; Coetzee et al., 2018). Some revisions and modifications of the
model will be discussed in the following sections. However, before we can do that, some
notational conventions need to be introduced. In ESEA historical linguistics, tones are
often represented with alphanumeric abbreviations referring to their diachronic sources:
the letters A, B, C, and D indicate original final laryngeals (regardless of their modern
reflexes) and the numbers 1, 2, and 3° refer to laryngeal properties of original initials (Li,

1977; Gedney, 1989; Michaud, 2004). The six-plus-two tones in Vietnamese can be marked

 For Vietnamese and other Vietic languages, only numbers 1 and 2 are used, representing the assumed
voicelessness and voicing of onset obstruents that condition a two-way tonal split. In other language family,
other series of onsets could also condition further tonal splits, such as aspirated and glottalized onsets.
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with these alphanumeric labels, as shown in Table 2-3, to indicate their diachronic origin
irrespective of later phonetic drift and dialectal variation between dialects. These

abbreviations will be used throughout this dissertation.

Table 2-3. Alphanumeric assignment of Viethamese tones with their native names
(bracketed italic) and phonetic realization in Northern Vietnamese.

Category A Category B Category C Category D
(<*-¢) (<*-7) (<*-h/s) (<*-p/tk)
High series Al (ngang) B1 (sdc) C1 (hoi) D1 (sdc nhdp)
(<*Voiceless onset) Level Rising Middle broken  Checked rising
Low series A2 (huyén) B1 (nang) C2 (nga) D2 (ndng nhdp)
(<*Voiced onset) Falling Glottalized falling  Falling-rising ~ Checked falling

b. Gregerson and Thomas (1976) and radical modifications to the Haudricourtian model

In their 1976 paper, Gregerson and Thomas not only provided more evidence from
Austroasiatic languages in favour of Haudricourt (1954b)’s proposal on the -h/-s origin of
Vietnamese C1-C2 (hoi-ngd), but they also made significant modifications to the

Haudricourtian model. This updated model is summarized in Table 2-4.

Table 2-4. Vietnamese tonogenesis as proposed by Gregerson and Thomas (1976).

Stage 1 Stage 2 Stage 3 Stage 4 Tone
Two registers and  Six distinctive pitch ~ Onset devoicing and ~ Implosivization  category
subphonemic contours with phonemicization of of onset stops
pitch height retained onset six pitch profiles
contour voicing
pa pa pa ba Al
ba ba pa ba A2
pa? pa pa ba B1
ba? ba pa ba B2
pah pa pa ba C1
bah ba pa ba C2
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First, the authors proposed that at Stage 1 (beginning of the millennium), the proto-
language already had a two-register contrast whose properties include contrastive high and
low pitch. This pitch distinction was described as “subphonemic simultaneous features
along with other consonantal [voicing] and vocalic factors™ (1976, p. 82). This means that
they considered the proto-language as having a voicing contrast, redundant with a typical
Austroasiatic register contrast. At this stage, the final -h and -? triggered a change in pitch
on the preceding vowel, whose contours also slightly differed in the two registers.

At Stage 2, the loss of -h and -? led to the emergence of contrastive pitch contours.
At this stage, the proto-language would have had six surface tones, albeit voicing would
have still been present, making the split between High and Low register tones
subphonemic. These six tones were then phonemicized in Stage 3 when onset devoicing

took place.

C. Gage (1985) and the remaining unsolved problem of final glottalization

Gage (1985) is largely devoted to the issue of (mis)matches between B1/B2 (sdc/ndng)
tones in Vietnamese and Austroasiatic final glottal stops from which the former was
predicted to be derivable as suggested in Haudricourt (1954b). Gage pointed out a bi-
directional mismatch between Vietnamese tones B1/B2 and the final glottal stop -? that
had been overlooked by Haudricourt:

(1) Some Vietnamese words with B1/B2 tones correspond to words ending in a vowel
(open syllables) in other Austroasiatic languages and should therefore bear tones
Al/A2.

(i1)) Some words ending in a glottal stop -? in other Austroasiatic languages do not bear

Vietnamese B1/B2 tones but instead have A1/A2 tones.
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Some representative examples from Gage (1985) are given in Table 2-5 and Table 2-6.

Table 2-5. Vietnamese B1 tone corresponds to open syllables in other Austroasiatic
languages.

Proto-North

Gloss Vietnamese Proto-Mnong ] Bru Katu
Bahnaric

fish ka B! ka ka - -

dog co B! ) co aco aco

gape ha B! ha ha - -

grandchild caw B! saw ciw cau sasaau

louse ciB! si ci ncéi ncai

Table 2-6. Vietnamese Al tone corresponds to -? in Ryang (Palaungic, Austroasiatic).

Gloss Vietnamese Ryang
you mi A! mi’
calf be Al pe’
fig tree si Al sori’
deep stw Al tsoru’

If one trusts Shorto (1976)’s reconstruction of proto-Austroasiatic vocalism and
Diffloth (1980)’s reconstruction of proto-Waic, proto-Austroasiatic had no open syllables.
However, according to Gage, all Khmer cognates of Mon words with a final -? end in a
vowel (1985, p. 26). This seems to suggest that the proto-Austroasiatic -? was entirely
preserved in some languages like Mon but dropped in some syllables in other languages
like Khmer. According to Diffloth (1989a), as proto-Austroasiatic had no open syllables,
its daughters could have dropped the final glottal stop -? unconditionally without risking
lexical confusion. Proto-Vietic could have turned proto-Austroasiatic -? into a rising tone
in words in which other languages lost the coda -?, explaining cases like those in Table
2-5. The change would have gone in the opposite direction in other words, as in Table 2-6,

where the proto-Austroasiatic -? was lost in proto-Viét-Muong but not in Ryang. The
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problem with this explanation, of course, is that it does not provide a systematic account
of the factors that would have conditioned the loss of -? in some words and languages, but
not in others.

Gage (1985) did not come up with an explanation for the development of
Vietnamese B1/B2 tones in sonorant-ending syllables. However, he found promising
correspondences between Chong (Pearic, Austroasiatic) non-glottalized and glottalized
final sonorants and Vietnamese Al and B1 tones (examples are reproduced in Table 2-7).
This update was later explicitly integrated into Haudricourt’s model by other researchers
(Diffloth, 1989a; Ferlus, 2004). Gage presented all these examples as “the most encouraging
indications yet found in support of Haudricourt's hypothesis, allowing us to extend it

beyond open syllables.” (1985, p. 33).

Table 2-7. Chong non-glottalized and glottalized final sonorants vs. Vietnamese Al and B1
tones.

Gloss Viethamese Chong

cooked cin B! chii’n

four H6on B! phoo’n
wind zo B! kya’l
far naj B! cno’y

child kon Al kheen
stick kij Al tkool

d. Diffloth (1989a) and proto-Austroasiatic creaky voice

Diffloth (1989a) argued that there existed a register distinction between creaky and clear
vowels at the proto-Austroasiatic level, based on his reconstruction of this distinction in
proto-Katuic, proto-Pearic, and Proto-Vietic. He argued that this proto-register contrast

gave rise to glottalized codas in Ong (Katuic), the creaky component in the Chong four-
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way register contrast, and, most relevant here, reflexes of B1/B2 tones in sonorant-ending
syllables in Vietnamese. The distribution of clear and creaky series of Proto-Vietic vowels
with different coda types according to Diffloth is in Table 2-8. Creaky vowels have a more
restricted distribution than clear vowels, as the former only occur in unchecked syllables
(unshaded cells in Table 2-8). Note that diachronically, V does not differ from V? and
should give rise to the same tone categories. Marked in green is the unconditional loss of
the final glottal stop -? in a subset of glottal stop ending syllables in Proto-Vietic.
According to Diffloth, this segmental loss was random and not compensated for (Diffloth,

1989a, p. 152, endnote 15) because it happened when the language had no open syllables, and

therefore there was no risk of lexical confusion.

Table 2-8. Distribution of clear and creaky vowels with codas in Proto-Vietic. Shaded cells
represent illegitimate combinations.

Open Sonorants Glottal stop Glottal fricatives Stops
-¢ -mnpprijw -7 -hs -ptck
Clear \Y% VN V? V2>V VH VC
Creaky \% VN > VN?

Diffloth then proposed an updated version of Haudricourt’s tonogenesis hypothesis

for Vietnamese (1989a, p. 148). It is summarized in Table 2-9.

Table 2-9. Creaky vs. clear vowels and tonogenesis in Viethamese.

Open Sonorants Glottal stop G.lott.al Stops
. fricatives
-¢ -mnpprijw -7 hs ptck
V?>V
\Y% \% VN VN> VN’ V?  (unconditioned VH VC
loss of -?)
*voiceless Al Bl Al B1 B1 Al C1 D1
*voiced A2 B2 A2 B2 B2 A2 C2 D2
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Diffloth’s updates to the Haudricourtian hypothesis help to explain three patterns
in Vietnamese tone development. First, if the proposed proto-Austroasiatic creaky
phonation was lost in Austroasiatic families other than proto-Katuic, proto-Pearic, and
Proto-Vietic, the second column in Table 2-9 illustrates the correspondence between
Vietnamese B1/B2 tones and open syllables in other languages. Secondly, Diffloth’s model
explains the existence of glottalized rhymes in sonorant-ending syllables, which could later
develop into some kind of pre- or post-glottalization on final sonorants or even into
sonorants + glottal stop clusters (the fourth column in Table 2-9). This type of thyme gave
rise to B1/B2 tones by the same mechanism applied to ?-ending syllables (Haudricourt,
1954b). Lastly, the unconditioned loss of Proto-Vietic -? in -V? rthyme (column 6 in Table
2-9) explain the correspondence between Vietnamese B1/B2 tones and cognates with -? in
other Austroasiatic languages that preserve this segment. However, it is hard to explain this
unconditioned sound change, particularly how it developed differently in various
Austroasiatic languages.

Glottalized final sonorants are indeed attested in Vietic languages like Arem
(Nguyén, 1988; Ferlus, 2013), Ruc (Nguyén, 1993; Solntsev et al., 2001a), Kri (Enfield & Diffloth,
2009), but their historical source (if any) is not clear. Moreover, the glottalized (creaky)
component in Pearic and Katuic languages was proposed to derive from the vowel-height-
conditioned phonation types that arose in these two branches independently (Gehrmann,
2015; Gehrmann & Conver, 2015; Gehrmann, 2017; 2022, more later in this section). These sheds
doubt on Diffloth’s reconstruction of a creaky voice in proto-Austroasiatic. In response to
Diffloth’s hypothesis, Ferlus (2004) proposed that the glottalized sonorants and creaky

vowels are a shared innovation in the three Austroasiatic families that have creaky rhymes.
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e. Ferlus (2004) and sesquisyllabic tenseness
Ferlus (2004) questioned the validity of Diffloth’s proposal on proto-Austroasiatic creaky
voice and instead put forth an alternative scenario. He argued that the final syllable of
sesquisyllabic words—words in which a main stressed syllable is preceded by an
unstressed and more phonologically restricted presyllable, cf. Chapter 3—developed a
tenser voice quality than monosyllables when they underwent monosyllabicization, a
process widespread in ESEA languages (Ferlus, 1998a; Brunelle & Pittayaporn, 2012;
Michaud, 2012): *CVCV(C)> CV(C)™NSE and *CV(C) > CV(C)"*X. He hypothesizes that
this tense/lax distinction first occurred in Old Chinese (Ferlus, 1998a)'? and then spread to
the ancestors of Katuic, Pearic, and Vietic via contact (Ferlus, 2011). According to the
author, this tenseness is due to “the coalescence of the double onset tenseness of the initial
cluster C-C-" (2011, p. 306).
This tenseness would have created new syllable structures after the completion of
monosyllabification:
- Glottalization of the vowel of the open syllable, therefore V?, which would have
been phonologically similar to originally V?;
- Dropping of the glottal stop -? in the previous rhyme of V?, resulting in open
syllables;
- Glottalization of final sonorants, leading to N;
- No effect on final stops and final fricative -h/s.
The behaviour of these new syllable structures during tonogenesis is schematized

in Table 2-10, a modification from Ferlus (2004, p. 310).

19 From OId Chinese to Midle Chinese this tense/lax distintion was transphonologized into vowel quality
distinctions, which Ferlus claimed to be the origin of Chinese “four divisions (of vowel openess)” (Ferlus,
1998a, 2009).
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Table 2-10. Sesquisyllabism Tense/Lax distinction and tonogenesis in Viethamese.

Open Sonorants Glottal stop Glottal fricatives Stops
- -mnpprijw -7 -hs -ptck
Lax *geéli/e - Lax Tense Lax Tense VH Ve
*CV>CV cv? *CVN>CVN *C-CVN>CVN? *CV?>CV? *C-CV?>CV
*voiceless Al B1 Al B1 B1 Al C1 D1
*voiced A2 B2 A2 B2 B2 A2 C2 D2
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Ferlus’ sesquisyllabic tenseness model seems to nicely handle the existence of
glottalized final sonorants in Vietic and explains why B1/B2 tones often developed on
sonorant final-syllables, just like syllables ending in a final glottal stop -?, in Proto-Vietic.
This model also provides a possible explanation for the loss of the final glottal stop -? that
led to the formation of A1/A2 tones instead of B1/B2 (column 6 in Table 2-10). This latter
solution is an alternative to Diffloth’s (1989a) suggestion of an unconditioned loss of the
segment in part of the Proto-Vietic vocabulary and seems to be phonologically better as
the conditioning context is well-defined. However, to my knowledge, the introduction of
tenseness caused by the coalescence of consonants in sesquisyllabic words is rare in the
world’s languages. A possible case is the tension of geminated consonants derived from
reduced reduplicative words that conditioned a high tone in some New Caledonian
languages (Austronesian) (Rivierre, 1993, 2001). Moreover, in other Vietic languages that
preserve a large proportion of sesquisyllabic words in their lexicon, there has been no
establishment of any kind of tenseness in sesquisyllables that is not also found in
monosyllables (Suwilai, 1996; Solntsev et al., 2001a; Enfield & Diffloth, 2009; Gehrmann, 2015).
Moreover, the proposed mechanism does not account for words that preserve the
presyllable yet either have a glottalized rhyme or developed B tones, like ‘thunder’ Proto-
Vietic *k-rom?, Vietnamese sym B!, Arem korim?, Ruc ktlim®?, Maleng kirim?; and ‘wind’
Proto-Vietic *k-jo:?, Vietnamese zo: B!, Arem, Maleng kaja:?, Ruc kaj3:, Thavung kaji:.
It is also hard to imagine how a phonological process could be easily and uniformly
transferred from one language (Old Chinese) to other languages (Late Proto-Vietic, Late
Proto-Pearic, and Late Proto-Katuic) via contact. Even if this happened, one should expect

it had a greater effect on Late Proto-Vietic than on the other proto-languages because of
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the more extensive contact between Chinese and the former starting from the beginning of
the first millennium. The “trade route” or “Han trail” connecting the Han empire to Katuic-
and Pearic-speaking areas through ancient Vietnam territory proposed by Ferlus is not
well-attested historically and would not have resulted in enough direct contact to induce
phonological borrowing from Old Chinese to these languages. As Ferlus himself admits,
his hypothesis on sesquisyllabic tenseness has not been widely accepted (Ferlus, 2009) and
still calls for a more systematic investigation of the relevant languages.

According to Ferlus (1999), tenseness was not the only sesquisyllabicity-induced
factor that affected tone correspondence. Sesquisyllabicity also caused two types of tonal
disharmonies between innovative northern languages Vietnamese, Mudng, and Ngudn on
the one hand, and more conservative south languages such as Chut, Arem, and Thavung
on the other hand.

In the first type of tonal disharmony, the northern group has a high tone, while the
southern group has a low tone. Ferlus only provides two examples of this, which I

reproduce here (1999, pp. 86-87).

‘rain’. North languages: Vietnamese mia?’; Muong, Ngudn mia?’.
South languages: Cubi mz*’; Pong k’ma’; Toum, Liha ma??; Sach/Ruc

kiimaa™?; Arem mia™’.

‘thunder’.  North languages: Vietnamese symB!; Muong fam®! | kiam®?!;
Ngudn kram®.
South languages: Cudi kram *?; Sach/Ruc k'rim %%; Arem kirim?5?;

Malengbrd korim™?; Maliéng koyim®’.

Ferlus’ explanation for this tonal disharmony is that the vowel (V) of the presyllable

in Proto-Vietic ‘rain’ *kV-ma and ‘thunder’ *kV-rom? was preserved or changed into a
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schwa in southern languages, separating the onsets of presyllable from the main syllable.
The tone on the main syllable was determined by its voiced sonorant onset, which led to
the development of a regular low tone. In contrast, northern languages underwent
monosyllabicization (under Chinese influence, according to Ferlus), which caused
sesquisyllabic words to develop an initial cluster. The voiceless initial of the cluster
devoiced the following sonorant (through an aspiration stage according to Ferlus), as in
*kV-ma > *k"ma and *kV-rom’> k"ram’, leading to the development of a high tone.

In the second type of disharmony, cognates have low tones in Vietnamese and high-
tone counterparts in other Vietic languages. Ferlus provided seven examples of this, three

of which are reproduced here.

‘chicken’.  Vietnamese ya."’;
Mudng, Cudi, Pong, Thavung ka:; Sach/Ruc rka:*!;

Arem lkee’!; Maliéng itka:*.

‘husked rice’. Vietnamese ya.w??;
Muong ka:w?'; Cudi ko:®!; Pong ko:®'; Thavung ako! | yko.®;

Sach/Ruc rko:2! | thoB'; Arem yko™!.

‘bedbug’.  Vietnamese ze:p™?
Pong si:p P!; Thavung, Sach/Ruc k2si:p P'; Arem kath:p P!;
Maleng bro krsi:p P!
Only Vietnamese has low tones on the cognates because of a “spirantization” of
medial stops that happened in this language alone (Ferlus, 1982): the onsets of the main
syllables in the three above cognates *r-ka:, *r-ko.”, and *kr-si.p were spirantized to

become voiced fricative y and z in Vietnamese, and these voiced onsets in turn designated

the low tones.
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Even if the two sesquisyllabicity-conditioned tonogenetic mechanisms above are
generally accurate, the small number of examples given by Ferlus suggests that they are
not easy to fully reconstruct. This is because monosyllabicization occurs differently from
language to language, not to mention in the context of the same language over time, and
that it does not happen uniformly across the entire lexicon of a language (Thomas, 1992;

Nguyén, 1993; Michaud, 2012; Pittayaporn, Enfield, & Comrie, 2015).

f. Gehrmann (2022) and vowel-height-conditioned creakiness

Gehrman (2022) proposes another alternative historical source for the glottalized rhymes
shared by proto-Pearic, proto-Katuic, and Proto-Vietic. His specific proposal for Proto-
Vietic tonation formation includes two steps and can be summarized as follows.

In early Proto-Vietic, vowel height conditioned a phonation distinction: closed
vowels developed a breathy voice quality while open vowels retained a relatively modal
voice quality. He does not mention whether this registrogenesis caused any vowel merger
in Proto-Vietic following what happened with mid vowels in proto-Katuic (Diffloth, 2009;
Gehrmann, 2015). Then, onset voicing was neutralized, and a creaky (tense) voice quality
developed on rhymes following original voiceless onsets. The combination of the earlier
breathiness contrast with this new creakiness led to the development of four distinctive
phonation types: modal vs. creaky vs. breathy vs. breathy-creaky, in a manner similar to
what is found in Chong (Huffman, 1985a; Thongkum, 1986; DiCanio, 2009). In later Proto-
Vietic, the two phonation types with a creaky component, creaky and breathy-creaky,
mutated differently depending on their codas:

* [-VH] and [-VC]: the creaky and breathy-creaky phonations were neutralized to

modal and breathy phonation, respectively, i.e., V’H, V’C > VH, VC, and V’H, V’C > VH
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and Y C. Here, the author implicitly assumes that the creakiness from vowel phonation and
from the glottal feature of finals -H and -C cancel out each other, leaving no other change
in the segmental or suprasegmental structure of the syllables. To the best of my knowledge,
such a pattern has never been attested, diachronically or synchronically.

= [-V?]: the final glottal stop -? was dropped, being cancelled out by the creaky
component of vowel phonation, i.e., V’? > V. Again, such a scenario, which is similar to
that proposed in Ferlus (2004), is not attested in any known language. A dissimilation of
“glottal incidents” that both start and end pre-syllable is reconstructed in Lahu (Tibeto-
Burman), but it gave rise to a high-rising tone (Matisoff, 1970).

= [-VN]: final sonorants were glottalized as the creaky phonation of the vowel was
delayed and extended to these finals, i.e., V'N > VN?. The breathy phonation in VN was
preserved, predicting that Proto-Vietic VN with open vowels should have tones B2 in
Vietnamese.

Gehrmann’s model is schematized in Table 2-11.

63



Table 2-11. Registrogenesis and tonogenesis in Vietnamese, by Gehrmann (2022). More
in the text.

Stage 1: Vowel- Stace 2: Onset-
height- . fn dit.ione d Stage 3 & 4: Rhyme mutation and
conditioned . tonogenesis
. register
register
* * * %
open closer open closer *open vowels *closer vowels
vowels | vowels | vowels | vowels
\'A A% Al A% Al
Open v v
-¢
v Vv A2 \% A2
> ?
Sonorants V’N VN B1 VN Al
-mnpprlj VN VN
v V'N YN? B2 VN | A2
AYA A% Al V? B1
Glottal stop
P \'% V?
V’? V? \Y A2 V? B2
Glottal V’H VH C1 VH C1
fricatives VH VH
hs VH | VH VH C2 VH | 2
v°C VC D1 VC D1
Stops e e
ptck "
V°C VC VC D2 VC D2
I:l *voiceless I:' *voiced > Creaky voice .Breathy voice

The first problem with Gehrman’s model is that it resorts to a very complex
sequence of changes that would have left no traces in open syllables and in syllables closed
by glottal fricatives and stops. Another problem is that it postulates complex combinations
of breathy-creaky phonation (V’) and of glottal codas (-2, -h/s) and final stops at stage 2

(orange cells in Table 2-11) whose existence is questionable from a phonetic point of view
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as the combination of three different glottal events in the same syllable has not been attested
anywhere in the world’s languages. Another problem is that the change from V (< *close
vowels) to V in the context of proto-voiceless onsets (blue cells in Table 2-11) is not
attested in any other language'!. The author does not elaborate on how breathiness (on the
vowel) and tense phonation (from voiceless onset) would cancel each other out, but simply
claims that there was a general tensing of all vowel phonation.

More importantly, Gehrmann’s proposal on vowel height-induced phonation
developments in Proto-Vietic is not supported by evidence from known reconstructions of
the proto-language (Nguyén, 1995; Ferlus, 2014). The author provides neither specific lexical
evidence nor concrete reconstructions to illustrate the hypothesis. More systemic lexical
comparisons are needed, but [ provide preliminary counterevidence. Note that the proposal
predicts that Proto-Vietic VN gave rise to B and only B tones if V was an open vowel, and
A and only A tones if V was a closed vowel (lines for sonorants codas in Table 2-11).
However, one can still find A tones for the former and B tones for the latter. Some examples
are given below in Table 2-12. Given the lack of phonetic motivation for the proposed
historical changes of phonation types in the theory, I will not investigate tonation systems

in Vietic languages in this vein.

"' In Todrah (Gregerson & Smith, 1973) (North Bahnaric), the tense register caused a drop of -h and a
debuccalization of final stops, but this is a different story from the proposal on the high (tense) register
cancelling the breathiness of vowels in proto-Vietic, as the former involved a single sound change and it
affected finals instead of vowels.
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Table 2-12. Cognates of Proto-Vietic VN rhyme in Vietnamese, as predicted by Gehrman
(2022) and their attested forms. p stands for proto voiceless onsets, b voiced onsets, i

close vowels, and a open vowels.

Proposal

Attested

Proto form prediction  cognates Examples Gloss
*tagn > dan?! weaving
*t-ba:n > ma:g™! deer
*paN -aNP! -aNA! *t-ka:n > ya:n™! liver
*kon > ko:n™! child
*9em > oAl younger sibling
*da:n > da:n*? herd, swam
*da:n > dion”? sugarcane
*baN -aNB? -aNA2 *yarm > ca:m™? indigo
*m-ra:j > zuojr? fiies
*vaj > voij A2 elephant trunk
*ci:n? > *ci:nB! cooked
*cin? > *ci:n®! nine
*piN iNAT -iNB! *k-ni:m? > pi:m®! porcupine
*p-su:p? > zom®! navel
*su:1? > to:j?! evening
*BiN e NP *bu:1? > bujB dust
*bu:l? > bujB? clump

Overall, this section shows that Haudricourt (1954b)’s hypothesis on tone
development in Vietnamese is generally accepted. Subsequent studies by other researchers
either provide more lexical correspondences from Austroasiatic languages that were not
available at the time or fine-tune the tonogenetic mechanisms, focusing on the relation
between the final glottal stop -?, glottalized/laryngealized sonorants, and tone categories
A and B. There is, on the other hand, a general consensus regarding the mapping between

final fricatives -h/s and tones C1/C2. Researchers also seem to agree that tonogenesis from
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the loss of laryngeal codas happened prior to the loss of onset voicing, therefore,
tonogenesis > tone split, but the opposite order has also been proposed (Gregerson & Thomas,
1976; Gehrmann, 2022). The periodization of tonogenesis and tonal split will be discussed

in detail in §2.4.

2.3 Register and registrogenesis

2.3.1 Definitions of register

The term register is used and understood in many ways, depending on areas and sub-fields
of linguistics. In its most common usage, register is “a cover term for any language variety
defined by its situational characteristics, including the speaker’s purpose, the relationship
between speaker and hearer, and the production circumstances” (Brown, 2006, p. 476). These
social components then regulate how specific types of vocabulary, sentence structures, and
punctuation are used in discourse. Lexicographers use labels in dictionaries to guide
learners on using lexical entries appropriately in different registers such as finl. (formal),
infml. (informal), s/. (slang).

In phonetics, register refers to the ‘“voice quality produced by a specific
physiological constitution of the larynx” (Crystal, 2008, p. 409), such as the idiosyncratic
length, thickness, tension of vocal folds, and the size of the pharynx of individuals. This
meaning of the term is very similar to the way in which it is used by voice and music
experts when they divide a singer’s pitch range into different levels, such as “chest”
(modal, normal) voice, middle voice, and “head” (falsetto) voice.

Pike (1948) used the term register for “register tone languages,” a type of language

67



whose tonal units (tonemes) are identified by their relative pitch height but not their
contour. Register tones contrast with contour tones, whose characteristic is pitch change
over time.

The term register was first defined and used in the ESEA linguistic literature by
Henderson (1952) in her study on the pronunciation of Cambodian Khmer, although Shorto
was the first to use it in his description of the vowel system of modern Mon (according to
Jenner, 1974). Register was used to categorize the differences between the two types of
rhymes in the language. What conditions these two rhymes is usually assumed to be the
devoicing and the subsequent merger of the voiced onsets series with the voiceless series.
This earlier voicing contrast in onsets is replaced by a bundle of new phonetic distinctions
on the following vowel, including phonation type, pitch (f0), vowel quality (vowel change),
and vowel duration. In this sense, register is phonologically and functionally equivalent to
tone in a two-tone language. However, as Henderson emphasizes, register differs from tone
in that “pitch is not the primary relevant feature. The pitch ranges of the two registers may
sometimes overlap” (1952, p. 151). Here are some (nearly) minimal pairs exemplifying the
register distinction (notice the change in phonetic realization of vowels in the two

registers):

Table 2-13. Minimal pairs of register distinction in Cambodian Khmer.

First register Second register

N *taa > [taa] (grandfather) 1 *daa > [tis] (duck)

8 *too > [taa] (to continue) S1 *doo > [tao] (fo blame)

& *kii > [key] (loom) & *gii > [kii] (pickled shrimp)
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It took some time for the concept of register to be widely recognized, but from the
late 1960s, studies on an expanding number of languages gradually established its
pervasiveness in the area, and more detailed and accurate phonetic correlates of the
distinction became available (Gregerson, 1976; Huffman, 1976; Ferlus, 1979a; Huffman, 1985b;
Thongkum, 1988; Diffloth, 1989b; Ferlus, 1998b; Brunelle, 2005; Enfield & Diffloth, 2009). These
studies show that the phonetic implementation of register differs from language to language
(and even from dialect to dialect), both in their nature and the extent to which the acoustic
features are involved. Table 2-14 summarizes the possible correlates of the two registers

in ESEA languages.

Table 2-14. Possible phonetic correlates of registers (Brunelle & Kirby, 2016: 193).

High register Low register

(< voiceless stops, [*pa]) (< voiced stops, [*ba])

Higher pitch Lower pitch

Tense/modal voice Lax/breathy voice
Monophthongs/shorter vowels Diphthongs/longer vowels

Raised F1/lower vowels/[+ATR] Lowered F1/higher vowels/[-ATR]
Plain stops/shorter VOT Aspirated stops/longer VOT

Although this will not be relevant for Vietic, an additional point that needs to be
noted is that although the register distinction is usually binary, there are languages in which
three or even four different types of register are reported. For example, Luang-Thongkum
(1987) claims that in Mon, the voiceless sonorants raise the f0 of the following vowel higher
than the regular High register; therefore, the language could be considered as having three
registers. More noticeable is the Pearic language Chong of Thailand, which has four
registers mainly characterized by phonation types: clear, breathy, creaky, and breathy-

creaky (Huffman, 1985a; Thongkum, 1986; Edmondson, 1996; DiCanio, 2009).
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2.3.2 Registrogenesis and registrogenetic models

2.3.2.1 Registrogenesis

The register phenomenon in Mon and Khmer was first noticed and described in the
literature at the very beginning of the 20" century (Haswell, 1901; Blagden, 1910) when
scholars noted that Indic graphemes used to represent voiced and voiceless stops actually
signal a distinction between two series of vowels and, to some extent, the voice qualities
of these series. The voicing contrast was then presumed to be lost in these languages and
to have given rise to the differences on adjacent rhymes, which constituted the first
(implicit) hypothesis on the formation of register. This neutralization of voicing, which
was later shown to be the most frequent source of register formation in ESEA languages
(Huffman, 1976; Ferlus, 1979a; Brunelle & Ta, 2021), 1S usually called the “Khmer Model” or
“Onset Phonation” (Wayland & Jongman, 2002; Gehrmann, 2022). However, the first use of
the term registrogenesis in a publication is paradoxically found in Diffloth (1982), a study
on a rare form of register development in Katuic languages. In these languages, register
develops out of vowel quality, a process that Diffloth labelled “heretical registrogenesis.”

For the moment, I will use registrogenesis to refer to a phonological change in
which a language gains a register distinction (as defined in Section 2.3.1), whose most
common source is onset voicing. In the next section, I mainly look at models of
registrogenesis triggered by the loss of onset voicing, as it is the most common type and
the only relevant one in Vietic languages (Haudricourt, 1954b; Ferlus, 1990, 1996; Enfield &
Diffloth, 2009). In this dissertation, I am not concerned with the “heretic” vowel height-
derived register contrast (Diffloth, 1982; Svantesson, 1989; Svantesson, 2001; Sidwell, 2005;

Gehrmann, 2022). The models discussed in this section include the mechanism put forward
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by Haudricourt (1965) in his study on consonant shifts in Austroasiatic languages, the first
explicit and detailed diachronic treatment of registrogenesis by Huffman (1976), a phonetic
explanation of registrogenesis by Gregerson (1976), and Ferlus (1979a)’s typology of
registrogenesis. Complex registrogenesis, described in a recent attempt to unify
tonogenesis and registrogenesis (Thurgood, 2002; Gehrmann, 2022), will be discussed in a

separate section (§2.4.4).

2.3.2.2 Models of registrogenesis

a. Haudricourt (1954) — Consonantal mutations

Haudricourt (1954b) agreed with Maspero (1912) that the loss of the onset voicing contrast
had conditioned a split into high and low tones in Vietnamese, Middle Chinese, and Tai
languages. But onset devoicing does not only result in tonal splits. In his 1965 paper,
Haudricourt explicitly describes three types of consonant shifts involving voiced and
voiceless stops in onsets in Austroasiatic languages. In the first consonantal mutation,
called the “Germanic” type, voiced onset stops devoice, and unaspirated voiceless ones
become aspirated to preserve phonological distinctiveness. In the second mutation, which
Haudricourt called the “Mon-Khmer” type and that corresponds to the Austroasiatic
register, voiced onsets devoice and merge with the unchanged voiceless onsets. The former
conditions a breathier voice quality, a lower pitch, and a “laxer” vowel quality on the
following vowel compared to syllables with historical voiceless onsets. Haudricourt named
the last type the “Far Eastern” mutation. It involves the same consonantal mutation as in
the “Mon-Khmer” type, except that it occurs in languages with a pre-existing tone system
like Vietnamese, Chinese, or Thai. This results in a two-way tonal split, assumed by

Haudricourt to be primarily pitch-based.
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b. Huffman (1976) — Phonological changes and classification
Huffman (1976) described the onset voicing and register contrasts of fifteen Mon-Khmer
languages. He classified them into four groups, from the most conservative to the most
innovative, based on the preservation/absence of voicing and register correlates. According
to this classification, conservative languages include Loven, Lava, Stieng, and Brao
(retention of voicing); transitional languages include Alak, Souei, Nghe?, Mal, and
Tampoun (decaying voicing, sub-phonemic registers); register languages include Kuy,
Chaobon, Chong, Bru, Mon (distinctive phonation and vowel quality); and the sample
comprises one restructured language Cambodian Khmer (register replaced by a vowel
split). In a later paper, Vowel permutations in Austroasiatic languages, Huffman (1985b)
provides more details on register-conditioned vowel changes.

Based on these data, Huffman proposes a five-stage scenario for registrogenesis,
assuming an onset voicing contrast in the proto-language. The descriptions of these stages
are reproduced in Table 2-15. To my knowledge, this is the first explicit model of

registrogenesis.

Table 2-15. Five-stage development of register in Mon-Khmer languages (Huffman, 1976:
578). “Continuants” here means “sonorants”.

Stage 1  Voiceless:voiced distinction in initial stops; two-way distinction in initial

continuants; as yet little or no vowel differentiation.

Stage 2 Simultaneous change in the articulation of one set of initial consonants and
development of allophonic variation in following vowels, still in

complementary distribution vis-a-vis two distinctive sets of initials.

Stage3  Register becomes phonemic due to a complete merger at some point in the
system, probably in the continuants, with retention of allophonic distinction in

initials in complementary distribution vis-a-vis first and second register vowel.
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Stage4  Complete merger of initial stops, with complete register dichotomy in the

vowels.

Stage S Loss of register contrast due to change in vowel position and

diphthongization.

The shift from Stage 1 to Stage 3 in this scenario is equivalent to what is called
“transphonologization” by Ferlus (1979a) or “phonologization” by Hyman (1976), where
intrinsic-phonetic features of the vowels induced by properties of the initial consonants
become extrinsic-phonological. The shift from Stage 3 to Stage 4 parallels Hyman’s
“phonemicization” process in that register becomes distinctive-phonemic. The
“registrogenesis” process proposed by Huffman could be summarised in Table 2-16,

adapted from Brunelle & Kirby (2016, p. 194).

Table 2-16. Diachronic development of register in Mon-Khmer languages.

Stage 1: Stage 2: transitional  Stage 3: register Stage 4:
Register .g. ’ (Huffman’s Stages 2 (Huffiman’s Stage vowel change
voicing ,
and 3) 4) (Huffman’s Stage 5)
1 kaa kaa kaa kaa
2 gaa k'aa kaa kia

The reason for the presence of Stage 3 in Huffman’s scenario is that some languages
first developed a register distinction in syllables with sonorant initials, caused by the loss
of contrast between voiceless and voiced sonorants (Mon, Loven, Lawa). Only after this
did the register contrast develop on syllables with stop initials from the neutralization of
the onset voicing contrast.

Another element of Huffman’s scenario that needs further articulation is the
restructuring of register (Stage 5). A typical register distinction involves multiple phonetic

cues, like phonation type, vowel quality, and fO height. However, different languages may
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drop all but a single cue. Therefore, besides a restructured vowel system (Cambodian
Khmer, Brou...), a register dichotomy could yield a tonal contrast (Northern and Western
Khmu) or a constrictive-register (Sedang) — a set of possibilities that were unknown to
Huffman when he wrote his paper (Ferlus, 1979a).

Huffman seems to assume that, although languages do not need to go through all
stages and could be at a specific stage for a very long time, the sequence of stages is fixed
and uniform across languages. However, experimental data obtained from other languages
in recent years show that a language could go directly from an onset voicing to a register
contrast, even if onset voicing is still present as an optional and sub-phonemic
phenomenon. For example, although onset voicing is still optionally present in Southern
Raglai and Chru (Chamic, Austronesian) (Brunelle et al., 2020; Brunelle et al., 2022a) and
Chrau (Bahnaric, Austroasiatic) (Ta et al., 2022), these three languages have developed full-

fledged register systems based primarily on vowel quality and phonation type.

c. Gregerson (1976) — An articulatory explanation of register

Inspired by a study on the role of the tongue root in vowel harmony in the West African
language Akan (Stewart, 1967), Gregerson (1976) attempted to account for all phonetic
correlates of the register contrast in Mon-Khmer languages with a single articulatory
mechanism: tongue root position. He argued that all the features related to register, such as
phonation type, vowel quality, fO, and even voicing of initial consonants, are direct
consequences of advancing or retracting the tongue root (see Table 2-17). In his words, all
these features “coexist[ed]..., constituting a multi-feature prosodic opposition

dichotomizing all syllables (or phonological words)” (1976, p. 343).
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Table 2-17. Tongue-root position and its consequences (Gregerson, 1976).

Tongue root advanced Tongue root retracted
Enlarges the pharynx which Reduces the size of the pharynx,
consequently reduces intraoral which reduces supraglottal pressure
Voicing of
o pressure to allow airflow through and thus hinders vocal fold
tnitials the glottis and sustain the vibration  vibrations.
of vocal folds.
Produces more glottal tension Loosens the vocal folds, making
Pitch which in turn increases the rate of them vibrate slower (fO lowering).

vocal fold vibration (f0 increasing).

Vocal openness Raises the tongue blade, which Lowers the tongue blade, which

makes vowels higher (more close).  makes vowels lower (more open).

(Vowel quality)
Produces deep pharyngeal quality Produces a more constricted voice
Phonation type (breathy, pharyngeal resonance). quality (clear voice, laryngealized,
pharyngealized rasp).

Gregerson considered onset voicing in Austroasiatic to be a by-product of tongue-
root movement, along with other register properties. According to him, the advancement
or retraction of the tongue root increases and decreases the volume of the vocal tract,
respectively. These changes in vocal tract volume, in turn, facilitate or hinder vocal fold
vibrations. Gregerson seemed to ignore the lowering of the larynx mentioned in many
previous studies on register in the area as an additional strategy to enlarge the vocal tract
in favour of onset voicing (§2.1.2). He did not consider the active control of vocal folds
thickness and tension in producing closure voicing either.

Gregerson further linked tongue-root movement to f0 differences between registers
by claiming that “an extreme tongue gesture can produce more glottal tension than a less

extreme one and thus contributes toward greater vocal cord vibration” (1976, p. 355).
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However, the link between tongue root configuration and fO control, as far as I know, has
not been experimentally confirmed.

In relating tongue movement and vowel quality, Gregerson explained how the low
F1 property of high vowels results from movements of extrinsic tongue muscles as follows:
“...[the] concavity in the lower pharyngeal region for high vowels causes an increase in
volume in the posterior portion of the vocal tract and thus contributes to a lowering of the
first formant frequency” (1976, p. 334). However, he did not mention that his proposed
mechanism fails to acknowledge the fact that low vowels show a greater F1 decrease in the
low register because their F1 depends on the back cavity volume to a larger extent than
high vowels (cf. §2.1.3.1).

With regards to voice quality, Gregerson stated that an “advanced tongue-root
produces an enlarged pharyngeal cavity, creating impressions of resonance focused in that
region, while tongue-root retraction constricts the pharyngeal cavity, producing a reduced
resonance there,” and that, therefore, “deep pharyngeal qualities” and “more constricted
effects” (1976, pp. 337-338) on voice quality develop in the two registers. However, he was
not clear about the exact phonetic essence of voice qualities and seemed to ignore the role
of the vocal folds and of the muscles and ligaments controlling them in producing different
phonation types. Phonation is more than just resonance, and the author did not provide a
convincing mechanism to link tongue root position to phonation.

Tongue root advancement was later experimentally proven to favour closure
voicing. The involvement of the tongue root in voicing could obviously cause perturbations
on the following vowel (Bell-Berti, 1975; Westbury, 1983; Ahn, 2018a, 2018b), but it alone

cannot account for all register properties.
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d. Ferlus (1979) — A typological and phonetic explanation of register
Ferlus (1979a) is an attempt at classifying sub-types of register and at providing a phonetic
(in particular, articulatory) explanation for registrogenesis. Like most Austroasiatic
scholars, he assumed that proto-Austroasiatic once had a voicing contrast in its onset stops,
but that its daughters lost this contrast due to the loosening of the vocal folds and “laziness
of articulatory organs” (1979a, p. 63) and transphonologized it into a register distinction. In
his words, the various register systems in Mon-Khmer are all “possible compensatory
responses to the progressive loss of the voice feature of initial stops” (1979a, p. 1).
Ferlus proposed to typologize Austroasiatic register systems into four groups based
on their characteristic phonetic property (based on available descriptions at the time):
(1) Breathy-voice register — voice quality (mainly breathiness) is the salient cue, e.g.,
Mon.
(i) Vowel register — vowel quality changes are the most salient cue:
- Vowel changes in the High register (< *voiceless stops): e.g., Brou, Khmer,
High Lamet.
- Vowel changes in the Low register (< *voiced stops): e.g., Suoy, So, Kuoy,
Low Lamet. (However, vowel changes could happen in both registers, with
patterns that differ from language to language. General tendencies for these
vocalic patterns are presented in Huffman (1985b))
(ii1) Melodic pitch register — pitch height is the most salient cue: e.g., Riang, Kammu
dialects, Tatey Khmer, Thavung (mixed with a breathy-voice register).
(iv) Constrictive register — constrictive tone (glottalization) is the most salient cue: e.g.,

Ong, Sedang, Chong-Pear, Todrah.
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Ferlus then based himself on the phonetic investigation of the effects of voiced and

voiceless initials on following vowels and on known articulatory mechanisms for the

production of voicing (in particular, the lowering larynx movement) (Ladefoged, 1971;

Hombert et al., 1979) to give an account of registrogenesis. According to him, when the

devoicing of the voiced series happens, languages can take two directions to maintain their

lexical contrasts: either transphonologizing the original voicing contrast into a new one

(the first three types in the above grouping), or reinforcing/strengthening the voiceless

series to keep a necessary phonetic distance between the two (leading to constrictive

register).

(1)

(i)

(iii)

For the first direction, Ferlus’ explanation can be summarized as follows:

Pitch. The difficulty of maintaining voicing in the production of voiced stops (the
AVC (Ohala, 1983)) can be overcome by lowering the larynx'?, which results in a
lower 10: “it follows a lowering of pitch that continues even at the beginning of the
vowel emission” (1979a, p. 59). The exact mechanism for pitch lowering after voiced
stops was not understood in 1979 and was only made clear by Honda et al. (1999).
Breathy voice. A greater quantity of air passes through the glottis because of the
loosening of vocal folds.

Closing prediphthongization (vowel quality). The lowered larynx, in connection
with oral muscles, “pushes the base of the tongue forward,” enlarging the
pharyngeal cavity, which consequently changes the resonances of vowel sounds.
While an enlarged pharyngeal cavity does lower F1 (Trigo, 1991; Kingston et al., 1997,

Ahn, 2018a, 2018b), Ferlus did not explain which oral muscle(s) is/are responsible

12 Ferlus did not mention the other articulatory maneuvers that can overcome the AVC (see Section 2.1.2).
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for simultaneously lowering the larynx and pushing the base of the tongue forward.
In fact, it is likely that these gestures are both part of a general strategy to enlarge
the supraglottal cavity rather than the consequence of the activation of a single
muscle (or a group of coordinated ones). Note that Ferlus did not seem to be aware
of the fact that a lengthened back cavity caused by larynx lowering can account for

some of the vowel changes found in the low register.

If the second strategy (strengthening of the voiceless series) is employed to avoid
the neutralization of voicing, languages can go in various directions:

(1) Increasing the tension (constriction) level of the voiceless series leads them to
become aspirated (Haudricourt’s “Germanic” type (1965)), in opposition to the
original voiced series that now surfaces as plain voiceless: Phay, Tin, Khasi, and
Chong-Pear.

(i) The increased tension of the voiceless onset “floats down” and ends up on the
following vowel or final consonant, creating constrictive register languages: Ong,
Chong-Pear dialects, and Todrah.

(iii) The constriction of the voiceless onset moves to the pharynx area, creating a glottal-
pharyngeal constriction before final consonants: Sedang.

(iv) The constriction can disappear and leave its trace in the opening
prediphthongization of vowels by retracting the base of the tongue: Brou (vowels
change in the high series).

Note that the second strategy is based on more limited descriptions than the first
one and that it is neither systematically reconstructed nor phonetically motivated. However,

because this second strategy is not relevant in Vietic, [ will not dwell on it.
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2.4 Periodization of tonogenesis and registrogenesis

We have seen so far that researchers use the term fonogenesis in two senses. The narrower
sense of tonogenesis refers to the formation of tone from the loss of laryngeal contrasts in
the codas, or more simply, from the loss of the glottal finals of -?, -h/s, and other
glottalized codas, in a previous atonal language. However, these glottal codas might not
disappear at the same time or in the same order in different languages (Haudricourt, 1954b;
Ferlus, 2004; Alves, 2018). The broader use of tonogenesis refers to all tonal developments
occurring in a language, whether they stem from the loss of laryngeal contrast in onsets or
codas, or in vowel height or vowel length contrasts (cf.§2.2.2). Among these processes,
onset devoicing potentially results in the most diverse tonation systems (Haudricourt, 1965).
It could lead to (i) the formation of register contrast, registrogenesis, as in multiple
Austroasiatic languages, (ii) the doubling of the tone system, tonal split, if the language
had already been tonal; or (iii) the formation of f0-based two tones tonal system. The rest
of this section discusses the possible sequences in which tonal/registral developments can

occur, with a focus on the Vietnamese tone system.

2.4.1 Does tone first develop from -? or -h/-s?

In his tonogenetic model of Vietnamese, Haudricourt (1954b) did not explicitly or implicitly
mention the relative order of the loss of the final glottals and simply described their effect
on the pitch of the preceding vowel, which later developed into tone distinctions when
these codas were dropped. He may have reasonably assumed that the codas were lost
simultaneously, giving rise to a three-way pitch contour contrast (Table 2-2).

Ferlus (2004) proposed that the glottal stop -?, or more precisely, the final glottal

80



constriction -7, decayed first, followed by the final fricative:

“Loss of laryngeal features in rhymes with - ? and — h [happened] in two phases.
The first phase is the change of -* into a pitch/contour melody, presumed rising and
slightly constricted, that contrasts with -@ in a two-tone system. The second phase
is the loss of the laryngeal spirant -h, creating a third pitch/contour melody that

contrasts with the two previous ones in a three-tone system.” (2004, p. 298)

Ferlus suggested this scenario based on data from Vietic languages that show the
loss of the glottal constriction -? but not that of -h, leading to a contrast between glottalized
and non-glottalized tones. After -’ is dropped, the final fricative is preserved in these
languages without any indication of weakening. These two tones can then be split into four
tones caused by onset devoicing, resulting in four-tone systems. Examples include the
Vietic languages Ruc (Nguyén, 1993; Solntsev et al., 2001a; Ta, 2021), Thavung (Ferlus, 1979b;
Suwilai, 1996; Ferlus, 1998b), and Kri (Enfield & Diffloth, 2009).

Based on a comparison of Vietnamese with the Ruc and Arem tonation systems,
Koichi Honda (2005, 2008) also proposed that -? was lost first in both Ruc and pre-Viét-
Muong, followed by the loss of -h in Viét-Muong but not in Ruc. Honda differs from Ferlus
(2004) in that he reconstructs register contrast at the Proto-Vietic level (more in the next
section).

Gage (1976) advanced a contrary stance, that the final fricative -h was dropped first,
which was followed by a neutralization of onset voicing that doubled the number of tones
from two to four. He speculated that the glottal stop -? was still present in B1/B2 tones
after the tonal split caused by onset devoicing.

It seems that in languages that lost both final glottal stop -? and fricatives -h/s, like

Vietnamese, there is no definitive evidence to determine whether the former or the latter
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happened first. Some tonal patterns in loans sometimes give indications on the
periodization of tone development in the donor language. For example, Alves (2018)
pointed out that a layer of Sino-Vietnamese with tone ngang-huyén, instead of sdc-ndng,
for Middle Chinese qusheng suggests a short period when the final -h/s was lost before the
drop of -? in Middle Chinese. Unfortunately, there has not been any evidence of this type
available for Vietnamese tonogenesis.

Variation between languages is possible, but available data suggest that the loss of
-? and glottalized codas normally precedes that of -h in Vietic, the opposite order to
Chinese tonogenesis (Pulleyblank, 1978; Alves, 2018). The status of final laryngeals in

representative Vietic languages will be discussed in the next chapter.

2.4.2 Onset devoicing or loss of laryngeal codas first?

Haudricourt (1954b) explicitly claims that in Vietnamese, the loss of laryngeal codas
occurred first, forming a three-way tone contour contrast between level (< *-@) vs. rising
(< *-?) vs. falling (< *-h/s) (tonogenesis). The voicing contrast in onsets was then
neutralized, doubling the number of tones to six. According to Haudricourt’s views, fully
articulated in his 1965 paper, devoicing could not have led to tone formation in a language
that did not have a pre-existing tone system but would rather have triggered a Mon-Khmer
mutation, i.e. registrogenesis (we now know that two-tone systems derived from onset
devoicing exist, such as Khmu, Lamet, and Danaw).

This coda-drop-first scenario was adopted by most later researchers, although some
differed on points of fine-grained chronology and phonetic realization (Huffman, 1976;

Diffloth, 1989a; Ferlus, 1998b; Thurgood, 2002; Ferlus, 2004; Alves, 2018).
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As far as [ know, Gregerson and Thomas (1976) were the first researchers to suggest
that Vietnamese might have been a register language before the loss of its glottal codas.
According to them, this register contrast arose in the same way as in most Austroasiatic
languages and included a high vs. low pitch contrast (other registral cues such as phonation
and vowel quality were not mentioned by Gregerson and Thomas). Therefore, the language
would have started with a two-way tonal system and later split into six tones rather than
the opposite.

Tonogenesis from onset devoicing is rare in Austroasiatic, being attested in a small
number of languages only: Khmu (Premsrirat, 1999; Svantesson & House, 2006), Lamet
(Lindell, Svantesson, & Tayanin, 1978), and Danaw (Luce, 1965). However, if one looks
outside ESEA, one encounters this type of onset-derived tonogenesis in various genetically
and geographically unrelated languages such as Malagasy (Howe, 2017) and Afrikaans
(Coetzee et al., 2018). Although experimental work on these languages has focused on f0,
available data suggest that they do not have complex register systems but rather have a two-
way tone contrast exclusively based on f0. The question remains: what is so special about
Austroasiatic languages that onset voicing in these languages was replaced by a bundle of
phonetic properties, rather than just f0? Although I do not aim to answer this question in this
dissertation, it is open for future studies.

Recently, Gehrman (2022) raised this possibility again, claiming it to be the normal
tono-/registrogenetic mechanism in Austroasiatic languages and referring to it as the “OP-
first” (onset phonation) hypothesis in contrast to the classical “CP-first” (coda phonation)
hypothesis. Details of his hypothetic scenario of tone development in Vietnamese

(involving a phonation split conditioned by vowel height) were already presented in
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§2.2.2.2. Gehrman’s main argument against the CP-first model is that there are no attested
languages with three tones derived from glottal codas. The only possible cases are
reconstructed languages, like proto-Hmong-Mien (Ratliff, 2002, 2010), proto-Tai (Gedney,
1986; Pittayaporn, 2009), Chinese and a few reconstructed Tibeto-Burman languages
(Haudricourt, 1954a; Mei, 1970; Matisoff, 1973; Pulleyblank, 1973). No attested tone system is

exclusively CP-derived.

2.4.3 An unsolved riddle: tonal correspondences in Sino-

Vietnamese

Sino-Vietnamese primarily consists of loans from Old and Middle Chinese (OC and MC,
hereafter). The two main layers of Sino-Vietnamese vocabulary are Early Sino-Vietnamese
(ESV), which consists of loans borrowed between the periods of OC and proper MC
(0~1000 CE), and Late Sino-Vietnamese (LSV), which was the administrative language of
various Vietnamese dynasties between independence from China (the 10" century) and
stabilized during the Late MC period in the 12 century (Phan, 2013; Alves, 2018). The
phonological form of SV words depends on the phonology of both Vietnamese and Chinese
at the time of borrowing. There are major differences in segmental and suprasegmental
correspondences in Chinese and Vietnamese that are used to separate different SV layers,
out of which tone correspondences are considered the most regular (Haudricourt, 1954b,
1954a; Sagart, 1999; Phan, 2013; Alves, 2018).

Accepted models of Chinese tonogenesis claim that the final glottal stop -? and
fricative -s had the same original tonogenetic effects as in Vietnamese. The glottal stop

gave rise to the shangsheng tone (rising tone, also referred to as tone category B), final -s/-
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h to the qusheng tone (departing tone, tone category C), and open syllables to the pingsheng
tone (level tone, tone category A) (Haudricourt, 1954a; Mei, 1970; Pulleyblank, 1973, 1978;
Sagart, 1986, 1999). In ESV, pingsheng was borrowed with Vietnamese A1/A2 tones,
shangsheng with B1/B2 tones, and qusheng with C1/C2 tones (A to A, B to B, and C to
C). The usual explanation for these correspondences is that neither language had tones and
that laryngeal codas were still present in both when ESV words were borrowed. Chinese
words were thus borrowed into Vietnamese with these codas, and the two languages later
underwent tonogenesis independently, giving rise to the expected tones and tonal
correspondences.

In LSV, pingsheng still corresponds to A1/A2 tones, but there is also a reversal of
tone correspondence where shangsheng corresponds to SV C1/C2 tones and qusheng to
SV B1/B2 tones. The changes in tone correspondences between ESV and LSV are

summarized in Table 2-18 and exemplified in Table 2-19.

Table 2-18. Tone correspondences in Sino-Vietnamese layers.

Old Chinese — Late Middle
i
Early Middle Early Sino-Vietnamese ) Late Sino-Vietnamese
. Chinese
Chinese

pingsheng ———» A tones (ngang/huyén) pingsheng_ A tones (ngang/huyén)
shangsheng ——» B tones (sdc/ning) shangsheng B tones (sdc/ndng)
qusheng —_> C tones (hdi/nga) qusheng C tones (hoi/nga)
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Table 2-19. Examples of tone category changes between ESV and LSV (Alves, 2018, p.16).

GLOSS CHIN ocC MC ESV LSV
A. héiversus sdc (B1vs. C1) — differing segments

to marry 1 jia *s.kra-s kaeH ga gia
age 5% sul *s-q¥hat-s sjwejH tudi tué
measure for divinations h gua *[k]*re-s kweaH qué quai

B. ngd versus ndng (B2 vs. Cz) — differing segments

word (in writing) ¥ zi *ma-dza-s dziH chir tu
chopsticks % zhu *d<r>ak-s drjoH diia trg
hat iE mao *muk-s mawH mil mao

C. ngd versus ndng (B2 vs. C2) — the same segments

two eér *ni[j]-s nyijH nhi nhi
think oyl *n(r)aj-s ngjeH nghi nghi
D. Sace versus héi (C1vs. B1) — differing segments

noodles ¥ fén *ma.pan? pjunX biin phan®
lord F zha *t0? tsyuX chiia chil
paper 4K zhi *k.te? tsyeX gidy chi

E. Sdc versus hdi (C1vs. B1) — the same segments

light, glare # ying *qran? jaengX 4nh anh
rather, very | ké *[k]M<a[j]? khaX kha kha
to order/bid & qidn *[k]re[n]? khjienX khién khién
F. ndng versus ngd (Cz vs. B2) — differing segments

father’s younger brother E jiu *[g](r)u? gjuwX ciu ciiu
net 49 wiang  *mar? mjangX mang  vdng
to wait 5 dai *[d]%? dojX doi dai
G. ndng versus ngd (Cz vs. Bz) — the same segments

to receive, acknowledge *rén *na[n]? nyinX nhin nhin
cold /% léng NONE NONE lanh lanh

Sagart (1986) was the first to tackle this tone reversal, and he hypothesized that
length was the determining factor in assigning Vietnamese tones to SV elements.
According to him, pingsheng always matched A1/A2 tones as they were long tones with
clear phonation in the two languages. The shortest tone of MC, gusheng, matched with
B1/B2, two short tones in Sino-Vietnamese. Shangsheng, a tone with medium duration,
was matched by the remaining C1/C2 tones. Phan (2013) recently revised this thesis by

claiming that three-way length should be posited for both Chinese and Vietnamese tone
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systems, by which pingsheng and A1/A2 are longest, shangsheng and C1/C2 tones are

medium and qusheng and B1/B2 are shortest (Figure 2-7).

“LMC” PVM

| A: long & level | > | A: long & level ‘
| B: medium & glottal. | | B: short & glottalized |
| C: short & glottalized | >< | C: medium & laryng. ‘

Figure 2-7. Phan's revision to Sagart's (1986) explanation of tonal patterns in Late Sino-
Vietnamese.

Although length is an important phonetic property of tone systems in the area, a
three-way length contrast is phonologically unlikely and has not been established in
production and perception studies. Furthermore, neither Sagart nor Phan explained how the
laryngeal finals -?, -h/s would have come to condition different rhyme durations in the two
languages. It has to be mentioned that both authors took into account the different
phonations (voice qualities) associated with the various tones. However, they only
considered them as secondary and were not very specific on what their use of glottalized
and laryngealized refers to phonetically. The data from Ruc and Arem in this dissertation

will shed some light on this long-standing puzzle, and I will go back to this in Chapter 7.

2.4.4 Could phonation be the source of both register and tone?

Thurgood (2002) claimed that onset devoicing necessarily causes the development of a
phonation distinction (usually between a modal and a breathy phonation) and that this

phonation distinction is the necessary source of both registrogenesis and tonal split.
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According to him, the tone split that occurred in Vietnamese and other tone languages was
not directly caused by onset devoicing but was instead mediated by a phonation distinction,
in which a breathy phonation was accompanied by a lower pitch and a modal phonation by
a higher pitch. This pitch difference was phonologized when the phonation difference
faded, doubling the number of tones. In register languages, the same phonation distinction
was responsible for the development of pitch and vowel quality distinctions. In effect,
Thurgood’s model implies that registrogenesis and tone split are two facets of the same
process and negates the distinctness of the three types of outcomes of onset devoicing laid
out in Haudricourt (1965). However, Thurgood did not explicitly mention if the by-products
of changes to phonation and vowel quality are expected to remain in tone systems after the
completion of the tone split, specifically in Vietnamese, the focus of the paper (Thurgood,
2002).

Thurgood’s hypothesis on phonation-conditioned pitch and vowel quality
differences is indeed attested in several languages. Studies have confirmed that a phonation
contrast is sometimes present when a pre-existing tone system is doubled due to onset
devoicing. One representative case is Tamang, a Tibeto-Burman language (Mazaudon &
Michaud, 2008). In this language, the onset devoicing led to the doubling of the two tones
into a four-tone system, in which the two low tones (< *voiced onsets) are realized with a
lower pitch and a breathier phonation than the two high tones (< *voiceless onsets) and
preserve remnants of closure voicing. Mazaudon and Michaud (2008) presented Tamang as a
“missing link” in tonogenesis that attests the “transitional” stage between onset voicing
and tonal bipartition. Similar to Tamang, Ruc also has a breathy phonation in its low tones

(Nguyén, 1993; Solntsev et al., 2001a; Ta, 2021). However, the co-existence of a robust breathy
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phonation and register-conditioned vowel changes in Ruc raises doubt about Thurgood’s
claim on the direct causation link between phonation and vowel changes. These two
phonetic properties might both be consequences of articulatory maneuvers mobilized to
overcome the AVC (§2.1.2).

Vowel changes accompanied by a tonal split conditioned by onset devoicing are
rare, but they are attested in a handful of languages. A fairly transparent case is the Fuzhou
Chinese dialect, which has “register-based” tone-vowel interactions (Donohue, 2017). In this
dialect, tones with creaky phonation (set B) co-occur with a set of more open vowels and
rising diphthongs than tones with modal phonation (set A in Table 2-20). One can see that
vowels in set B show the same tendency for lowering as those in the Austroasiatic High
register (Huffman, 1976; Ferlus, 1979a; Huffman, 1985b). Two other examples include the
West Hmongic language Zongdi (Ratliff, 2010) and Ruc (Vietic) (Nguyén, 1993; Solntsev et

al., 2001a; Ta, 2021).

Table 2-20. Tone-Vowel pairs in Fuzhou (from Donohue, 2017: 101).

Set A: Set B:

Tones 1 [44], 2 [32], 5[51], 7[5] Tones 3 [21], 4[13], 6 [231]
i ei

ei ai

u ou

ou au

y ay

ay ®y

a a

Except for the languages mentioned above, there have not been many descriptions
of consistent registral cues, such as phonation and vowel quality, in tone groups after tonal

splits. In Vietnamese, some authors mention the presence of breathy voice quality in tone
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A2 as a remnant of the low register (< *voiced) to which this tone diachronically belongs
(Edmondson & Loi, 1997; Pham, 2004). However, this phonetic property is inconsistent across
speakers and dialects (Vd, 1981, 1982; Brunelle, 2009). In Chapter 6, I will investigate
possible register-based phonation type and vowel quality distinctions in three North-
Central Vietnamese dialects and show that such distinctions are limited at best.

While I have no intention of denying that there are phonetic and diachronic
similarities between registrogenesis, tonal split, and related processes, my goal in this
dissertation is to show that these processes can combine and interact in multiple ways to
yield a wide range of synchronic outcomes, even among the Vietic languages themselves.
More generally, I aim to investigate common and language-specific (and even dialect-
specific) properties of tone and registers in the Vietic family in order to assess what is likely

and what is unlikely in tonogenesis and registrogenesis generally.
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Chapter 3

Vietic languages

This chapter is on Vietic languages, the topic of this dissertation. In 3.1, I first introduce
the Vietic languages that have been identified up to now; then, I present a short history of
the classification of Vietic languages. In 3.2, I provide a description of the tonation systems
in Vietic languages. This section largely follows Ferlus (1998b), updated with information
which was not available back then. The chapter ends with a summary of previous

reconstructions of Proto-Vietic in 3.3.

3.1 Vietic as a family of the Austroasiatic phylum

3.1.1 The discovery of a language family and its taxonomy

Austroasiatic speakers occupy a vast area that stretches from eastern India to Southeast
Asian countries like Myanmar, Thailand, Laos, Cambodia, Vietnam, Southern China, and
the Malay peninsula (Diffloth & Zide, 1974; Parkin, 1991; Sidwell, 2014b). Although researchers

have not reached a consensus on the internal taxonomy of the phylum, thirteen branches
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have been identified: Munda, Khasian, Aslian, Nicobarese, Palaungic, Khmuic, Vietic,
Katuic, Monic, Khmeric, Bahnaric, Pearic, and Pakanic (Sidwell, 2014a). Their geographical

distribution is represented in Figure 3-1.

Pakanic

&1
i3
If’earlc 3

Vietic

Nicobarese
- . Aslian

Figure 3-1. Distribution of Austroasiatic languages today (reproduced from Sidwell 2009).

The discovery of the Austroasiatic phylum dates back to Logan (1851), who

suggested a possible language stock in Southeast Asia based on shared isoglosses between
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Annamese (Vietnamese) and Basisi, which is nowadays known as the Mah Meri language
of the Aslian group (Benjamin, 1976; Kruspe & Hajek, 2009). In 1856, based on additional
evidence from Mon (Talaeng) taken from Manson (1854), Logan officially coined the name
Mon-Annam for his proposed phylum (Logan, 1856). Work by scholars over the following
century and a half started to reveal the internal grouping of the phylum, although the most
recent study based on “lexical, lexicostatistical, computational phylogenetic, and
phonological studies” (Sidwell, 2014a, p. 179) suggest that the language tree has a relatively
flat structure: almost all branches branch out parallel from their Austroasiatic origin (Figure
3-2). For an in-depth history of the classification of the phylum and its branches, readers
are referred to Sidwell (2009).

Austroasiatic

Munda Palaungic Mangic Katuic Bahnaric Monic Nicobarese
Khasian Khmuic Vietic Khmeric Pearic Aslian

Figure 3-2. The Austroasiatic tree (Sidwell, 2014a, p. 179).

As shown above, the Vietnamese language has played a crucial role in research on
the Austroasiatic phylum from the very beginning of this tradition. Around 1905, French
scholars began to describe Muong and its dialects, whose population extended from the
Hoa Binh province in Northern Vietnam to Quang Binh province in North-Central Vietnam
(Cadiére, 1905; Chéon, 1905, 1907). The language was shown to be closely related to
Vietnamese and was used in a study of the history of Vietnamese initials soon thereafter
(Maspero, 1912). Then, the languages of many small populations of the region were

discovered and documented and were assumed without question to be different dialects of
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Muong. Only much later were they confirmed to be separate languages from Vietnamese
and Muong. These include Sic (Chéon, 1907) and Tic-Cui (Guignard, 1911), later known as
the Sach and Ruc dialects of the Chut language; Hung and Khong-Khénh (Guignard, 1907),
two dialects of the Poong language; and Muong Lam La, Muong Nhu Xuan, Muong Lang
L& (Maspero, 1912) which are dialects of the Thé (or Cudi) language. Various terms were
coined to designate the linguistic group to which all these languages belong, based on
combinations of the name Mwong and of different names of Vietnamese: Annam-Muwong,
Muong-Annam, Annamese-Muong, Annamuong, and Viét-Mwong (Barker, 1963, 1966;
Barker & Barker, 1970; Thomas & Headley, 1970; Thompson, 1976).

In the 60s and 70s, more and more related languages and dialects were uncovered
in the vicinity of the border between Laos and Vietnam thanks to research by Vietnamese,
Soviet, and French linguists: Ruc, May, Arem, Tay Poong, Ma Liéng, Kha Phong, Thd,
Cudi (La et al., 1959; Vuong, 1963; Mac, 1964), and Thavung (Ferlus, 1979b). At that time, the
name Viét-Muwong was still used, but it caused confusion as to whether it referred to the
whole family or to one of its subbranches that included only Vietnamese and Muong. This
situation led Hayes (1982) to introduce the name Vietic for the entire family and to limit
Viét-Muong to the designation of Vietnamese and Muong (Hayes, 1982, 1984, 1992).
Vietnamese researchers also developed the term Viét-Chuit to refer to Vietic (Nguyén, 1995).
Recently, Chamberlain (2018) proposed a new term Kri-Mol as the family name, with Kri
being a Maleng dialect in Laos recently described (Enfield & Diffloth, 2009) and Mol
(Vietnamese Mon) being a Muong dialect. In this dissertation, I use Vietic to designate the
Austroasiatic group that includes Vietnamese, Muong and the smaller related languages

spoken in Central Vietnam and Laos. It is worth noting that Vietic has been proposed to
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have a relatively close connection with Katuic and that the two families form a Vieto-
Katuic node in most proposed Austroasiatic language trees, a hypothesis supported by
lexical evidence and shared phonological innovation (Diffloth, 1989a, 1992; Nguyén, 1995;

Alves, 2005; Diffloth, 2005).

3.1.2 Vietic languages and their classification

The large number of language and dialect names (including their spelling variants) that are
used in the literature on Vietic languages can be quite disorienting. This section thus avoids
this confusion by introducing Vietic languages and their dialects without discussing their
connections, based on a list established by Ferlus (1996) and additional data that was not
available back then. I then introduce different classifications of Vietic languages that

previous scholars have proposed.

3.1.2.1 Vietic languages

Ferlus (1996) divided Vietic languages and dialects into eight subgroups, the first being the
most conservative and the eighth being the most innovative languages. The criteria for this
initial dichotomy between conservative and innovative languages are based on basic
vocabulary and phonetic particularities. Ferlus chose a representative language name for
each subgroup and provided a list of all the dialects they contain (and their multiple names).
It seems reasonable to assume that each of Ferlus’ eight subgroups corresponds to a
language with different dialects, but whether two given Vietic dialects are linguistically far
enough to be considered distinctive languages calls for further studies and is beyond the

scope of this dissertation.
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The relative distribution of the eight Vietic languages and their dialects are given

in Figure 3-3. The eight subgroups of Vietic languages, according to Ferlus (1996), are as

follows:
1. Maleng 5. Hung
2. Arem 6. Tho
3. Chut 7. Muong
4. Aheu 8. Vietnamese

o mudng Dim

mudng Khoi

VIETNAM

D)
Y o

Figure 3-3. Distribution of Vietic languages by Ferlus (1998b, p. 27).
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1. Maleng is composed of three dialects:

- Maleng, (Kha) Pakatan, Malang, Hareme (Riviére, 1902b). Other names: Kha
Muong Ben and Kha Bo (Fraisse, 1949b, 1950). These dialects are spoken in Laos,
and their cumulative population does not exceed 1,000.

- Malieng (Vietnamese Ma Liéng). Other name: Pa Leng (Ding, Chu, & Luwu, 1986).
This dialect is spoken in several villages in the Ha Tinh and Quang Binh provinces
in Vietnam. It has about 200 speakers.

- Kha Phong, Maleng Kari, Maleng Bro. Other names: Kha Nam Om (Fraisse,
1949a) for Maleng Bro, and Kri Phoongq/Kri Phoong for Kha Phong. Their total
population was estimated not to exceed 250-300 people (Babaev et al., 2021).

Two other dialects of Kri and Phoongq spoken in Laos could be added to the
Maleng group, although their relation to other Maleng dialects has not been investigated

yet (Chamberlain, 2003; Enfield & Diffloth, 2009).

2. Arem is a language spoken in one village located deep inside the Phong Nha-K¢ Bang
National Park in Quang Binh, Vietnam. Nowadays, less than ten people can still speak it

(more details in Chapter 4). Other names: Chomrau / Chombrau, Umo (Ding et al., 1986).

3. Chirt is composed of Sach, May, Ruc, and Salang dialects. Other names: Téc-Cui
(Guignard, 1911) for Ruc, Kha Muy-gia (Fraisse, 1950) for Sach and Salang, and Séic (Sék)
(Cadiére, 1905; Chéon, 1907; Maspero, 1912) for Sach. Sach (in Vietnam) and Salang (in Laos)
are closely related and straddle the Vietnam-Laos border that is naturally marked by the
Mu-gia pass. Note that in Vietnam, Chut is used as the official name for the ethnic group

that includes not only Sach, May, and Ruc, but also Arem and Ma Liéng. The population
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of Churt language-speaking communities, excluding Arem and M3 Liéng, is approximately

7,000 (Uy-ban & Théng-ké, 2020).

4. Thavung (Ferlus’s Aheu) has two branches:

(Kha) Thavung, Aheu, (Kha) Phon Soung. Another name: Kha Tong Luang. Aheu
and (Kha) Phon Soung are two autonyms used for dialects of Thavung. Aheu is
an exonym which means “who?” and is used by other people when they meet the
Thavung. This branch is spoken in Laos by 200-300 people.

So (Thavung) is spoken by about one thousand people in the Songdao district of
Sakonnakorn province in Northeast Thailand. Their ancestors migrated from Laos

about one century ago (Suwilai, 1996).

5. Poong (Ferlus’ Hung) includes two dialect groups:

- Pong (Poong)/Phong, Tay Pong. Other names: Hung and Khong Khénh (Guignard,

1907), X4 La Vang (Dang et al., 1986) for Pong, K'katiam-Pong-Houk (Macey, 1907)
for Phong. Pong or Tay Pong is spoken by more than 700 people in Tuwong Duong
district, Ngh¢ An province, Vietnam. Phong is spoken in Laos by an unreported
number of speakers.

Toum, Pan Lai, Ly Ha. Pan Lai and Ly Ha are varieties spoken in the Con Cudng
district, Nghé An province, while Toum is on the Laos side. Groups of Ly Ha
people were also reported in Laos but originally originated from the Ngh¢ An-

Khamkeut border (Chamberlain, 2003).

6. Cubi (Ferlus’ Thé) is composed of several dialects: Thd, Cudi, Cudi Chim/Cudi Té,

Cudi Dép/Cudi Nép. These dialects are spoken in Vietnam by around 30,000 people. Other
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dialects, such as Keo, Ho, and Mon, were once considered to belong to Thd but are now
recognized as dialects of Vietnamese and Muong (Nguyén, 2009b).

I choose the name Cudi rather than Thé, as the latter is used by Vietnamese
authorities to designate an ethnic category that subsumes different Vietic languages and
dialects, including Vietnamese, Muong, and Poong (Nguyén, 2009b). This is also to avoid
unnecessary confusion with a Tay (Kra-Dai) language-speaking group in the Cao Bang

province, Vietnam.

7. Mwong has other names like Mol, Mon, Mual. It is the fourth largest ethnic group of
Vietnam, with a population approaching 1.5 million (Uy-ban & Théng-ké, 2020). The
language is composed of various dialects, usually differentiated by the name of their
locations. Recently, Phan (2012) suggested that Muong dialects do not form a subgroup, but
are instead several different language varieties that form a subgroup that also includes
Vietnamese. Ferlus (1996) also considers Nguon as a Muong dialect whose people would
have moved to Quang Binh from Thanh Hoa in the 17" century. However, the exact
relationship between Nguén, on the one hand, and Muong and Vietnamese, on the other,

has not been settled (Nguyén & Barker, 1993; Nguyén, 2009a; Sidwell & Alves, 2021b).

8. Vietnamese (also Viét, Kinh, and Annamese). Vietnamese is the national language of
Vietnam, with more than 82 million native speakers in 2019 (Committee, 2019). It is
generally divided into three major dialectal regions, Northern, Central, and Southern
Vietnamese (Hoang, 2004), but the Central group does not constitute a homogeneous group
by linguistic standards. The North-Central dialects, which extend from Thanh Hoa

province to the north of Quang Binh province, are considered the most conservative
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Vietnamese varieties and retain many archaic phonetic and phonological features.

Since Ferlus’ (1996) extensive description of the Vietic people and languages, many
minor dialects have been discovered on the Laos side, but they are all undocumented and
awaiting proper linguistic investigations, except for Kri (Enfield & Diffloth, 2009). These
include Arao, Atel, Atop, Ahao, Ahlao, Thémarou, To’e, Kata, and Makang (Chamberlain,
2003, 2018, 2020) (Figure 3-4). Despite the lack of proper linguistic descriptions, these
varieties are already incorporated into the list of Vietic languages and dialects used for
monitoring data collection and archives in the Mon-Khmer Languages Project
(http://sealang.net/monkhmer/) (Table 3-1). Note from this table that Vietic languages are
divided into three subbranches according to their geographic distribution and that eleven
distinct languages are proposed (Bo, Kri, and Ngudn have been added to the languages
listed in Ferlus’ (1996)). One should consult this language classification with care, as there
is no explicit explanation for its language/dialect determinations and grouping. For
example, the proposed Bo language (ISO code bg/) is under question, as it is another name

for (Kha) Pakatan, a Maleng dialect.
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Figure 3-4. Distribution of Vietic languages on the Nakai plateau in Laos (reproduced from Chamberlain, 2020, p. 1596).

101



Table 3-1. Language grouping of the Vietic family in the Mon-Khmer Languages Project
(http://sealang.net/monkhmer, retrieved 2" October 2022).

Sub-branch | L L) | L It te (LA) | Dialect (D) |
anguage anguage alternate ialec
Sub-branch stag stag ISO code
Dialect alternate (DA) | Language pejorative (LP)
alternate
Pong (L) | Phong (LA) | Poong (LA) | Liha (D) | Ly Ha N
nu
(DA) | Toum (D) | Tum (DA) | Hung (D)
Tho (L) | Thé (L) | Cuéi (D) | Cuoi (DA) | Cuoi Cham (DA) tou
Arem (L) | A-Rem (LA) | Chomrau (LA) | Chombrau (LA) |
aem
Umo (LA)
Bo (L) bgl
Central Vietic " Cpyg (L) | Chat (LA) | Sach (D) | Ruc (D) | May (D) <cb
| Pong-Chut
Kri (L) | Maleng Kri (LA) | Krii (LA) | S6 Salang (LA) |
Haréme (LA) | Kha Phong (D) | Phong (DA) | Phoongq scb
(DA) | Maleng Br6 (D) | Mlengbrou (DA)
Maleng (L) | Malieng (LA) | Ma Liéng (LA) | Malang (D) |
Pakatan (DA) | To’e (DA) | Hareme (DA) | Arem (DA) | pkt
Atel (D) | Arao (D) | Thémarou (DA)
Muong (L) | Muong (LA) | Thang (D) | Wang (D) | Mol (D)
| Mon (DA) | Mual (DA) | Moi 1 (D) | Boi Bi (D) | Moi Bi mtq
(DA) | Ao Ta (D) | Au Ta (DA)
Nguon (L) | Nguon (LA) | Ngouan (LA) nuo
East Vietic | - - -
Vietnamese (L) | Kinh (LA) | Annamese (LA) | Annamite
Viet-Muong ) ) )
(LA) | Northern Vietnamese (D) | Tonkinese (DA) | Hanoi
Vietnamese (DA) | Central Vietnamese (D) | Hue vie
Vietnamese (DA), Southern Vietnamese (D) | North Central
Vietnamese (D) | Vinh Vietnamese (DA)
Thavung (L) | So Thavung (LA) | Sotawueng (LA) | Ahlao
West Vietic (LA) | Ahao (D) | Aheu (D) | Phon Soung (DA) | thm
Phonesoung (DA)
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3.1.2.2 Classifications of Vietic languages

As early as 1966, lexicostatistical analysis was employed to establish subgroupings among
the Austroasiatic and Vietic languages (Thomas, 1966; Thomas & Headley, 1970). In their
lexicostatistical analysis, Thomas and Headley (1970) used the first available wordlists of
minor Vietic languages discovered in Central Vietnam, such as May, Ruc, Arem, Tay
Poong (Vwong, 1963; Mac, 1964) to group these languages within the Vi¢t-Muong language
branch, which at that time included only the Vietnamese and Muodng languages. Thomas
and Headley extended the term Viét-Muong to include all the sister languages of
Vietnamese and Muong.

The first explicit classification of Vietic languages appeared in Ferlus (1979b) (see
Figure 3-5), along with a lexical list and a short description of the phonological system of
Thavung that Ferlus had assembled in the Khammouan province (Laos) in 1965-1970. In
this classification, three groups of Thavung and two other Vietic varieties, Pakatan-Phon
Soung (Chat) and Pong-Toum, constitute a conservative southern branch, while
Vietnamese, Ngudn and Muong form a branch that has undergone strong Chinese influence
(even if Ngudn is geographically closer to the conservative languages).

Hayes (1992) proposed a new grouping of Vietic languages, but with neither newly
added data compared to Ferlus (1974, 1979b) nor family-internal branching (Figure 3-6).
This grouping was primarily driven by the geographic distribution of the languages and
dialects, as the names of its three subgroups indicate (West, Central, and East Vietic).
Hayes did not provide definite language names for the West and Central Vietic branches,

but he listed all dialects known at that time.
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Vietnamien

Ngudn
Muong (nord)
{Muong (centre
et sud)
Katouique
Viet-Muong Muong (U§—L3)
Pong, toum
Langues chit

___Pakatan,
phon-soung

Figure 3-5. Vietic classification, with the highlighted position of Thavung (Ferlus 1979: 81).

1. Wesr Vieric.

1.1. Thavung (Kha Tha Vung).

1.2. Kha To(o)ng Ludng, Phon Soung (Phdn Xiing).
1.3. Kha Bd, Kha Mudng Ben (Bén), Kha Nim Om, Pakatan.
1.4. Hare¢me, Kha Phong.

2. Central Vietic.
2.1. Dan Lai, Katiam Pong Houk, Ly Ha, Ta P(o)¢ng.
2.2. Hung, Khong Khéng
2.3. Toum (Tay Tim, Ktum).
2.4. Cgi, Cudi, Tay Chim, Tay Pym.

3. East Vietic.
3.1. Chut
3.1.1. Arem, Ma Ligng, May, Ryc, S4ch.
3.1.2. Kha My Gia
3.2. Viet-Muong.
3.2.1. Mudng-Ngudn.
3.2.1.1. Muong dialects.
3.2.1.2. Ngudn.
3.2.2. Vietnamese.
3.2.2.1. Centrolineal dialects (Hanoi, Hug,
Saigon, etc.)
3.2.2.2. Archaic dialects (Haut Annam).

Figure 3-6. Vietic languages by Hayes (1992, pp. 220-221).
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Nguyén (1993) provided some insights into the subgrouping of Vietic languages of
Vietnam with a lexical comparison between Vietnamese, Muong, Poong, Ruc, and Arem
with several Katuic languages (Figure 3-7) based on the Swadesh list of 100 basic words.
For example, Poong is equally distant from Vietnamese (51.5% shared cognates), Muong
(50.5%), Ruc (52%), and Arem (51.5%), suggesting that Poong is an intermediate variety,
connecting/bridging Vietnamese with the other Vietic languages. Arem is also closer to
Ruc (66.5%) than any of the other three Vietic languages, suggesting that Ruc and Arem
form a subbranch in the East clade of the Vietic family (Peiros, 2004; Sidwell & Alves, 2021b).
The fact that Arem shares a higher percentage/proportion of cognates with Katuic
languages, Pakoh, Tadih, and Bru, than any other Vietic languages do is because of Katuic
loans into Arem: Arem people intermarry and have long been in close contact with

neighbouring Katuic groups, but not with other Vietic groups.

Bru
Tadih 63
Pakoh 71 72
Arem 40 38 41
_ Ruc 66,5 375 33 37,5
Poong 52 51,5 35,5 33 35
Mudng 50,5 50 56,5 27 26,5 31,5
. Viét 74 51,5 53 45 26 24 29,5

Figure 3-7. Lexical comparison between Vietic languages and Katuic languages (Nguyén
Van Lgi 1993: 22).

A subgrouping of Vietic languages, or more precisely of Vietic-speaking groups,
by geographic locations was also conducted by Chamberlain (2003, 2020) with more
detailed divisions than Hayes (1992), as shown in Figure 3-8. This classification is flat; all
subgroups derive from the same ancestor. This is because little to no linguistic data was

considered in building the language tree. Chamberlain also proposed a more elaborate
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classification of Vietic languages (2018), reproduced in Figure 3-9. Unfortunately, this

classification suffers from a lack of adequate linguistic evidence. The Malieng dialect

under Toum-Ruc class of the Mol-Toum clade should be classified together with Malang,

Maleng, and Pakatan languages. Arem, a distinct Vietic language, was also overlooked and

not included in the language tree, possibly because Chamberlain treated it as a part of Cheut

(Chrt), the class that includes Ruc, May, Sach, and Ma Liéng dialects.

VIETIC
NoRrtH NORTHWEST WEST SOUTHEAST SOUTHWEST Soutn
Vietnamese Toum Ahoe Cheut Atel Kri
Muong Liha Ahao Ruc Thémarou Phong
Ngubn Phong Ahlao Sach Arao Mlengbrou
May Makang
Malieng Malang
(Arem?) Maleng
(Kata) To’e

Figure 3-8. Classification of Vietic languages by Chamberlain (2003, 2020).
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Vieto-Katuic

Kri-Molic Katuic
West East
Brou (etc) Katu (etc)
Mol-Toum Nrong-Theun
i |
Viet-Muong Toum-Ruc Ahlao-Atel Kri-Phoong

]

Ahoe-Ahlaoc  Atel-Maleng

Viet Muong Toum Ruc Ahoe Ahlao Atel Thémarou Kri Mlengbrou
Nguon Phong Cheut Ahao Atop Phoong
Liha May (Makang)
Sach Arao
Malieng Maleng
Malang

To-e (Pakatan)

Figure 3-9. Classification of Vietic languages by Chamberlain (languages whose speakers
have recently been practicing semi-nomadic lifestyle are marked in red) (2018, p. 12).

Peiros (2004) used the Starling software to analyze thirteen representative Vietic
dialects, which resulted in the hierarchy given in Figure 3-10. The data used was limited to
100 basic lexical items. Thavung (in Laos and Thailand) splits from languages spoken in
Vietnam and Laos at the root. In one clade, Malieng and Kha Phong are grouped together
and are considered distinct from all others. In the other clade, Ruc and Arem are divided
from the rest, which is in line with previous studies. Cudi and Poong dialects, Phong,
Toum, and Liha, form a group sharing the same node with Viét-Muong languages. Later
studies with more abundant data have since shown that Cudi is closer to Viét-Muong

languages than to Poong (Sidwell & Alves, 2021b).
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Figure 3-10. Vietic classification by Peiros (2004: 37).
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Nguyén (2009b, 2009a) based himself on the Swadesh list of 100 basic words with
minor modifications to compare the Vietic languages Vietnamese, Mudng, Ngudn, Thod
(Cudi) and Poong. Among other findings, Nguyén suggested that (i) Ngudn, Muodng, and
Vietnamese are distinct languages, (ii) Thé should be divided into two languages, Tho and
Cudi, and (iii) Poong-Pan Lai (as well as Ly Ha) is equally distant from all other languages
considered in the study, which is in accordance with the above results from Nguyén (1993).

Sidwell and Alves (2021b) have recently proposed a new subgrouping of Vietic
languages based on computational phylogenetic analysis of a 200-word list and a
comparison of phonological changes in codas. The results of their research (Figure 3-11)
suggest that Vietic has five subgroups: Viét-Muong, Cudi-Thd, Poong-Toum, Chut-Arem,
and Thavung-Maleng. This result differs from Peiros (2004), where Thavung and Maleng
group together to form a single clade separated from the rest at the root, reflecting the first
West-East division of Vietic. Among the four other subgroups, the division goes further
between more innovative subgroups in the North (Viét-Mudng, Cudi-Thd) and more
conservative subgroups in the South (Phong (Pgong)-Toum, Chut-Arem). The South
subgroup forms a kind of transition between the West clade and the South subgroup of the
East clade. The results also show that Muong dialects closely pattern together, contra
Phan’s (2012) suggestion of direct branching of Muong variants from proto-Viét-Muong.
Of high interest to my study is Sidwell and Alves’ observation that tonogenesis (from
laryngeal codas) happened independently in different Vietic languages, suggesting that one
cannot rely much on tone, register, tonogenesis, and registrogenesis to classify them.
Unfortunately, they do not discuss the register properties presented in all these languages

or explain why independent innovations are likely. In Chapter 7, I will argue that a register
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contrast between high and low registers can be reconstructed at the Proto-Vietic level.

Vietnamese
Viet-Muong —< Muong
Nguon

Cuoi
Tho

Phong
Tuom
Liha

Arem
Sach
Ruc
May

Vietic
Kri

Maleng
Malieng
Ahao/Ahlao
Thavung

Figure 3-11. Vietic classification by Sidwell & Alves (2021).

In Figure 3-12, I propose a reorganization of the eight Vietic languages described
by Ferlus (1998b) into a tree that reflects the lexicostatistic classifications obtained by Peiros
(2004) and Sidwell and Alves (2021b). This classification tree will be used to organize the
discussion of the tonation systems of Vietic in the next section. Note that the status of
Ngudn and its relation to Viét and Mudng are left open for reinvestigation and that Cudi
and Thé are represented as a single language, a decision based on Sidwell & Alves’s (2021b,
p. 179) claim that the distance between Cudi and Thd is no greater than that between Chut

dialects (May, Séach, and Ruc).
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Maleng
Maleng-Thavung (Western)
Thavung
Vietic Arem
Arem-Chut (South-Eastern)
Churt
Poong-
Chut
(Eastern)
Poong
Poong-Viét
(North- Ko
Eastern) Cuoi
Katuic Cudi-Viét Muong
Viét- .
Muong | (?) Nguon

Viét

Figure 3-12. Proposed Vietic (Austroasiatic) language tree. The position of Ngudén within
the Viét-Muong subgroup has not been firmly determined.

3.2 Descriptions of tonation systems in Vietic

In this section, I present a short description of tonation systems in Vietic languages, which
is based mainly on Ferlus (1998b). Ferlus divided and described the tonation systems of
Vietic languages based on three primary properties: the number of tones, the presence or
absence of breathy phonation, and the presence or absence of tonation-conditioned vowel

modifications. (Note that Ferlus used “tone” in its broadest sense, including any tonation
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features that developed from the loss of glottal finals and/or onset voicing in Vietic
languages). I follow these criteria and describe the tonation systems by language in the
order presented in Figure 3-12. Where possible, I complement Ferlus (1998b)’s descriptions
with information from later studies on the same languages or new ones, such as Arem
(Ferlus, 2013) and Kri (Enfield & Diffloth, 2009). I use the alphanumeric notation (cf. Table

2-3, Chapter 2) to render Ferlus’ representations of tone categories.

3.2.1 Maleng

Synchronically, the Maleng dialects in Laos have two tones in sonorant-ending syllables:
one non-glottalized rising tone (< *sonorant codas) and one glottalized tone (< *sonorant
+ ? codas). Ferlus (1998b) did not describe the f0 contour of the latter. The glottal final -h
is still preserved, and syllables having this coda are unmarked in f0. Ferlus explained that
the two-tone system of Maleng is the result of the confusion between high and low
registers, by which the breathy phonation in the low register (< *voiced onsets) had
disappeared before the fO perturbation it conditioned could trigger a doubling of the number
of tones. There is no description of checked tones (D tones) because Ferlus considered
these tones as a sub-system always marked by final stops. The tone system of Maleng is

given in Table 3-2.

Table 3-2. Tone system of the Maleng language (Ferlus 1998: 13).

A category B category C category D category
Al1/A2 B1/B2 C1/C2 D1/D2
rising -2 -h -stop

The original register contrast left traces in the Maleng vowel system: vowels tend
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to be more open in the high register, except *a:, which is more closed and backed in the
low register. The register-conditioned vowel system of Maleng is given in Table 3-3. Ferlus
further noted that in many Maleng dialects, the vowel distinction between the two registers

is disappearing under the influence of contact with the Lao (Kra-Dai) language.

Table 3-3. Maleng vowel system by register (Ferlus 1998: 13).

High register Low register
I i Ul i i u:
K Al Q: e: o: o:
e: a: : :
a: a D! D

The Maleng Bro dialect has a different tonation system (Ferlus, 1997a). It has four
tones: two non-constrictive tones Al and A2, and two constrictive tones B1/C1 and B2/C2,
the latter two being the result of the confusion of *-h as *-?, which Ferlus explained as
being caused by Lao influence, a Tai (< Kra-Dai) language that has no final -h. Breathy
phonation is present in the low-register tones A2 and B2/C2. Ferlus’ description of the tone
system did not provide further information on the fO contour of the tones but only marked
the low-register tones as being lower than their high-register counterparts. The tone system
of Maleng Brd is given in Table 3-4.

Maleng Brd vowels are more closed in the low register than in the high register,
with the three most open vowels /a: o: €/ showing prediphthongization (Table 3-5). The
tonation system of Maleng Bro, therefore, has all register and tone properties: f0,

phonation, and vowel quality.
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Table 3-4. Tone system of the Maleng Bro dialect (Ferlus 1997: 57).

A category B category C category D category
Hioh recist Al B1/C1 D1
7 r
16 resiste high high, -? high + stop
I - A2 B2/C2 D2
ow register
& low, breathy low, breathy, - low, breathy + stop

Table 3-5. Maleng Br6 vowel system by register (Ferlus 1998: 24).

High register Low register
Il i Ul i i u
e! Al 0 e -H 0
e: ® ee 0d
a a 22 (2

Kri is a Maleng dialect spoken in Laos that was recently described by Enfield &
Diffloth (2009). The language has high and low registers, termed Light and Heavy
respectively by the authors. The low register has a breathy phonation type compared to the
normal phonation of the high register. Vowels are expectedly more closed in the low than

the high register (Figure 3-13). Kri, therefore, has a typical Austroasiatic register

distinction.
Front RERt Back
"’_:_i: \\. :l _i:: \.‘ ’,g: ~ .
High .'\ ‘¢ ‘: P ooy E
\ ' k il Y 270N
. ’ - -- ~ " ’ L]
SeIl~ - Nl !
R O Rl ¢
L P ! 4 : ! e
oS ; h IO
P ' ! g
S g
i Rt : ’ ’ %
~ ,
VBN Ll il o
\ i ' '
% % L HE
~ v aee—a < \
S Ly - RN L
i , =
Low L

Figure 3-13. Kri long vowels paired by register. In each pair, the higher vowel symbol with
the breathy diacritic belongs to the low register (Enfield & Diffloth 2009).
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Enfield & Diffloth (2009) also used the term terminance to refer to how the rhyme
ends: either voiced (vowels and plain sonorants), checked (final stops, final -?, and
glottalized sonorant codas), or voiceless (final voiceless fricative -h). We could also opt for
a more straightforward solution and regard these terminance distinctions as the presence or
absence of the two glottal components -? and -h at the end of the rhyme. Both solutions
work, and both indicate that the final glottal properties in Kri have not been lost and are
yet to be transphonologized into a fO contour distinction. In other words, glottal finals are
still preserved in Kri, and the language does not have tone stricto sensu (pitch height and

contour).

3.2.2 Thavung

In Thavung, there are four tones, Al, A2, B1, and B2; the final -h is still preserved, and a
register distinction is cued by differences in phonation type and vowel quality (Ferlus,
1998b). The phonetic realization of Thavung tone is given in Table 3-6. Except for the
slightly falling contour of the B1 tone, Thavung tones, in Ferlus’ description, are all level

and are distinguished partly by the relative f0 height between high and low registers.

Table 3-6. Tonation system of the Thavung language (Ferlus 1998: 11). The low register
tones are consistently accompanied by a breathy phonation, marked by the IPA symbol
for breathiness.

A category B category C category D category
Hioh » Al B1 C1 D1
ich register
gh regts 44 547 44+ -h 44 + stop
I o A2 B2 C2 D2
ow register
€ 11 11? 11+ -h 11 + stop

The magnitude of the fO and breathiness distinction between the low and high
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registers seems to be vowel-height specific. In morphemes with high vowels, the f0
difference between the two registers is predominant, being higher in the high register than
the low register, while those with mid and low vowels show more phonation type and
vowel differences, being more breathy and having more closed vowels in the low register
than the high register (Ferlus, 1998b, p. 12). However, Ferlus’s claim that over nearly thirty
years (1965-1993), vowels were simplified in the low register through vowel mergers and
loss of prediphthongization and that phonation type and f0 differences between the two
registers were slowly lost without any compensation (Table 3-7). The four original tones
found in open syllables of Thavung are thus now reduced to two tones, A1/A2 and B1/B2,
differentiated only by the final constriction of the latter. As Ferlus did not mention tones
in syllables ending in -h and stops, it can be assumed that they underwent the same tone

merger.

Table 3-7. Evolution of the Thavung vowel system due to loss of breathy phonation and
prediphthongization and the vowel merger in the low register (Ferlus 1998: 12).

High register Low register
1965-70 1991-93
i i ir 1 u: ir i
) 03 09) o
€ T 0d e
a: a oa da Bl ®
3.2.3 Arem

Ferlus (2013) described Arem as having two registers: a high register with a clear
phonation and a low register with a breathy phonation. This two-register distinction is

cross-cut with a final glottalization distinction to yield four distinctive tones: high non-
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breathy Al and BI1, and low breathy A2 and B2, with Al and A2 having no final
glottalization and B1 and B2 being finally glottalized. The final -h is still preserved in the
language. However, Ferlus provided no phonetic description of the {0 profiles of the four

tones and the syllables ending in -h. The tonation system of Arem is summarized in Table

3-8.

Table 3-8. Tonation system of the Arem language (Ferlus 2013: 3).

A category B category C category D category
High register Al Bl C1 D1
i
gh res high, clear high, clear, -? high, clear, -h high, clear + stop
I » A2 B2 C2 D2
ow register
& low, breathy low, breathy, -* | low, breathy, -h | low, breathy + stop

In Chapter 4, 1 will show that Arem does not have tone, but rather a register
distinction cued by vowel quality and phonation type. FO does not seem to play a role in
the Arem register contrast. The vowel system is split by register, with a tendency to have

closer vowels in the low register than in the high register (Table 3-9).

Table 3-9. Arem vowel system in the low (breathy) and high (clear) register (Ferlus 2013:
5).

breathy vowels clear vowels
I I i oo i (i) i & u oow
I I g W uoow
ie i uo ie i 1o
é (e) (3) & o Or (e) e a o o o
2 e & (2) & 2 2

& & A A

a a

3.2.4 Chut: May and Ruc

Two dialects of the Chut language, Ruc and May, have been described as having the same
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tonation system (Nguyén et al., 1988; Nguyén, 1993; Solntsev et al., 2001a; Babaev et al., 2021).
There has not been a detailed description of Sach, a third dialectal variant of Chut, but it
does not seem to differ very much from Ruc and May as the three dialects are perfectly
mutually intellegible. The Chirt language has four tones: high-level tone A1, low-level tone
A2, rising tone B1, and falling tone B2. B1 and B2 have final glottalization, and A2 and
B2 have breathy phonation. The final fricative -h is still preserved so that the language does
not have the two tones C1 and C2. As there are multiple analyses of the tone system in
Chut, I provide here the most detailed one, reported by Nguyén (1993) in Table 3-10. Note
that Nguyén provided no description of either tones C1 and C2 or tones D1 and D2 and
assumed that they are allophones of Al and A1, and B1 and B2, respectively.

In addition to a strong breathy phonation in the low register tone A2, previous
studies confirmed a register-conditioned vowel split in Ruc, according to which vowels are
raised or have opening diphthong in the low register (see Table 3-11). A detailed

description of the tonation system of Ruc will be the focus of Chapter 5.

Table 3-10. Tonation system of the Ruc language (summarized from Nguyén, 1993). The
IPA symbol of breathiness is used under tone A2, and the * symbol is used in B1 and B2
tones, indicating final glottalization.

A category B category C category D category
Hioh recist Al B1 C1 (A1) D1 (=B1)
7 v
1gh registe 55 357 -h + stop
I ot A2 B2 C2 (FA2) D2 (=B2)
ow register » 4347 h T stop
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Table 3-11. Ruc vowel system in the high and low register (Ferlus 2013: 14).

High register Low register
i i u: i i u:
e: 2! o: é: 3: 0:
e: K eg 09d
a: a 23 da

3.2.5 Pogng

The Poong dialect spoken in the Tuong Duong district, Ngh¢ An province in Vietnam, has
four tones in open syllables: A1, A2, B1/C1, and B2/C2. Tone B1 merged with C1, and B2
merged with C2 due to the merge between *-? and *-h before tonogenesis and left final
glottalization -? in the low tone B2/C2 only. In checked syllables, vowel length conditions
tone variants, which Ferlus considered distinct tones. This tone split in checked syllables
is not very common in Vietic nor Austroasiatic languages but is frequently attested in the
Kra-Dai phylum (Gedney, 1986; Gedney, 1989). There are neither phonation type nor vowel
quality differences between high tones and low tones in Poong. The Toum dialect spoken
in the Viang Thong district, Bolokhamxay province in Laos, has a tone system similar to
that of the Poong dialect. The phonetic realization of these two tone systems is given in

Table 3-12. (Ferlus, 1998b).
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Table 3-12. Tonation system of the Poong and Toum dialects (Ferlus 1998: 15).

) tean B car C eat D category
oon
ong category category category Long Short
High register Al et - o
ghreg 24 55 11, -stop 44 + stop
s » A2 B2/C2 DL2 DS2
ow register
14 32 32? 32, -stop 22 + stop
Toum
Hioh » Al B1/C1 DL1 DS1
igh register
gn reg 55 213 13, -stop 34 + stop
. » A2 B2/C2 DL2 DS2
ow register 11 327 53, -stop 32 + stop

3.2.6 Cubi

The Cubi Chim (or Cubi Té) dialects are spoken in the Tan Ky district, Nghé An province
in Vietnam. This dialect has six tones in sonorant-ending syllables. No register-conditioned
breathy phonation is found between tones, but final glottalization is present in both B and
C tones (Ferlus, 1998b, p. 9). The phonetic realizations of the tone systems in two Cudi Cham
variants are given in Table 3-13. Although the phonetic values of these tone systems need
to be verified experimentally, one can note from Table 3-13 that for the dialect Cudi Cham
2, high-register tones A1 and B1 have a higher f0 than their low-register counterparts A2
and B2.

Ferlus (2001) described Tho Lang L&, or Cudi Dép, a Cudi dialect spoken in the
Nghia Dan district, Nghé An province in Vietnam. Compared to Cubi Cham dialects, Tho
Lang L& merged C1 and C2 tones. Final glottalization is present in this merged tone but
not in B tones. Like the Cubi Cham dialects, f0 is higher in low-register than high-register
tones in this dialect. The tone system of Tho Lang L& is given in Table 3-13, together with

those of two Cubi Cham dialects for a better comparison.
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Table 3-13. Tone systems in Cudi dialects (Ferlus 1998: 9, Ferlus 2001: 3).

Cudi Chim 1 A category B category C category D category
Al Bl C1 D1
High regist,
181 regrsier 45 324 557 34 + stop
I » A2 B2 C2 D2
4 7
ow resiste 43 21 11? 32 + stop
Cudi Chim 2
Al B1 C1 D1
- .
igh register 11 324 557 23 + stop
I » A2 B2 C2 D2
4 7
ow resiste 54 45? 117 32 + stop
Thé Lang L& (Cudi Pép)
Al Bl D1
High regist
& regtster 11 24 C1/C2 24 + stop
; o A2 B2 33? D2
ow resister 55 53? 53 + stop

There are remnants of register-conditioned vowel changes in Cubi Cham. The
vowel /a:/ is raised to /e:/ in syllables with low-register tones A2, B2, C2, and the two back
vowels /o: 9./ are lowered to /o: »:/ in syllables with the high-register tones Al, B1, C1
(Ferlus, 1994a). No register-conditioned vowel changes were found in Cudi Dép (Ferlus,
2001).

Recently, Nguyén & Nguyén (2019) provided an experimental description of Cudi
Cham, in which they found a merger between B2 and C2 tones (see Table 3-14). They did
not elaborate on this merger but only emphasized that this is a distinction between Cudi
Chim and the dialect of Cudi Pép (Thd Lang L&, (Ferlus, 2001), where the merger is
between tones C1 and C2. Unfortunately, the authors did not explicitly state if the dialect

they investigated is the same as either Ferlus’ Cudi Cham 1 or Cudi Cham 2.
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Table 3-14. The tone system of Cudi Chdm by Nguyén & Nguyén (2021).

A category B category C category D category
Al B1 C1 D1
High regist,
8 regtster 35 24 447 35 + stop
I » A2 B2/C2 D2
ow register 41 or 53 317 43 + stop

3.2.7 Muwong

Tonation systems in Muong dialects are diverse, but they have some common properties:
they generally have six tones in sonorant-ending syllables and no register-conditioned
phonation type or vowel quality distinctions. Many Muong dialects merge some tones,
typically B2 and C2 or C1 and C2 tones, resulting in five-tone systems. Glottalization is
often found in B tones in Muong dialects, but as far as I know, there is no report of breathy
phonation stemming from either *-h in C tones or the low register. Note, however, that
most descriptions of Muong tonation systems are impressionistic (Ferlus, 1998b; Nguyén,
2005). There is no report of register-conditioned vowel changes in Muong dialects.

The tonation system of Muong Kim Thuong in Pht Tho province (Nguyén, 2021) is
given in Table 3-15. In this dialect, there is confusion between tones A2 and C2, which

merge into a high pitch tone [55].

Table 3-15. Tone system of Mudng Kim Thugng in Phi Tho province (Nguyén 2021: 59).

A category B category C category D category
Al B1 C1 D1
High regist
g register 53 323 33 5 + stop
A2 B2 C2 D2
Low register 55 35 55 3 + stop
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3.2.8 Vietnamese

Hanoi Vietnamese was presented as an example of a six-tone system in Section 1.2
(Chapter 1). Tones in this dialect are accompanied by phonation type differences that play
arole in tone perception, although they differ from dialect to dialect and speaker to speaker
(Thompson, 1965; Vi, 1981, 1982; Edmondson & Loi, 1997; Pham, 2004; Brunelle, 2009; Kirby,
2011). Whether these breathy and creaky phonation are diachronic remnants of onset
devoicing and loss of laryngeal finals (Chapter 2) or semi-automatic consequences of the
f0 range (Kuang, 2013b) has not been fully established yet. In comparison, Southern
Vietnamese has five tones without phonation differences, following a merger of C1 and C2
(Vi, 1981, 1982; Brunelle, 2009). Tone-conditioned vowel perturbations have never been
reported in either Northern or Southern Vietnamese.

Central Vietnamese tonation systems usually have five tones, like Southern
dialects, with a common confusion between C1 and C2. Some dialects merge tones B2 and
C2, while others go further in merging tones B2, C1, and C2 resulting in only four surface
tones (Ferlus, 1998b; Pham, 2005; Honda, 2008). Average tone curves recorded from speakers
in the provinces of Nghé An and Ha Tinh (Honda, 2008, p. 102) are given in Figure 3-1413,
There is laryngealization in the phonetic realization of the tones B1 and C1/C2, but Honda
regards it as a consequence of lowering f0 to the bottom of the f0 range. Likewise, a falsetto

phonation at the end of the highest tone Al is likely conditioned by f0 height.

13 Obtaining averages from participants speaking different subdialects is not ideal as it is well-known that
North-Central Vietnamese dialects have relatively heterogenous tone systems (Nguyén, 2002; Nguyén,
2003; Pham, 2005), but few instrumental description of North Central tones are available.
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Figure 3-14. Tone system in Nghé An and Ha Tinh (Honda 2008: 102).

3.3 Proto-Vietic reconstruction

Scholars started to reconstruct proto-Viét-Muong in the 1960s (Barker, 1963, 1966; Barker
& Barker, 1970; Nguyén, 2005) by making the most of the first descriptions of Muong
(Cadiére, 1905; Chéon, 1905, 1907). Then, the first Proto-Vietic reconstructions that used data
from smaller Vietic languages other than Muong were published by Ferlus starting in 1975.
Ferlus can still, to this day, be credited for most aspects of Proto-Vietic reconstruction
(which he calls proto-Viét-Muong), from phonotactics, consonants and vowels to
tonogenesis and registrogenesis (Ferlus, 1975; Ferlus, 1997b, 1998b, 2004). Shortly after
Ferlus’ earliest reconstruction, Sokolovskaja (1978) provided more than 600 Proto-Vietic
lexemes and reconstructed the proto-language as non-tonal and non-glottalized (cited in
Sidwell & Alves, 2021b, p. 172). More recently, in 1995, Nguyén Tai Can proposed
reconstructed inventories of onsets, codas, and vowels (but not tonation) for Proto-Vietic

(Nguyén, 1995).
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A detailed chronological list of reconstruction efforts in proto-Viét-Muong and
Proto-Vietic published by Sidwell and Alves (2021b) is reproduced in Table 3-16 for readers’
reference. In what follows, I present two reconstructions of Proto-Vietic by Nguyén (1995)
and Ferlus (2014) because these are the latest and include the fullest reconstructions of
Proto-Vietic phonology. Other reconstructions in Table 3-16 either stop at the proto-Viét-

Muong level or are not within my reach (Sokolovskaja, 1978).

Table 3-16. Comparative reconstructions related to Vietic, reproduced from Sidwell &
Alves (2021: 172).

Authors Years Level Notes
Tonal correspondences demonstrated with some
Barker (1966) VM a .p . W
600 VM lexical compari- sons
Coda and vowel reconstructions supported by 210
Barker & Barker (1970) VM . VoW . PP Y
VM lexical compari- sons
Ferlus (1975: 1982) | Vietic Regonstructs proto-consonants .and tones, and
their development to modern Vietnamese values
Reconstructs approximately 700 Proto-VM
Thompson (1976) VM lexemes based on Vietnamese and three varieties

of Muong

Reconstruction of over 600 Proto-Vietic lexemes
Sokolovskaya (1978) Vietic supported by data from 27 sources. Proto-Vietic
treated as non-tonal, non-glottalized

Ferlus (1991; 1997a)| Vietic Reconstructs Proto-Vietic vowels

Reconstructs Proto-Vietic onset consonants,
Ferlus (1992) Vietic connecting modern Viet- namese to Proto-Vietic
and Chinese loanwords

Reconstructs Proto-Vietic inventories of onsets,
vowels, and codas (but non-tonal), tracing

Nguyen T. C. (1995) Vietic | modern Vietnamese segments to Proto-Vietic and
two stages of Chinese loanwords
(1998b o Reconstructs Vietic tonal history
’ Vietic
Ferlus 1999, 2004)
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Reconstructs VM onsets, vowels, and tones, in
addition to one hundred lexemes based on Hanoi
Nguyen V. T. (2005) VM Vietnamese, Nghe Tinh (Northern) Vietnamese,
and 30 Muong doculects

Incorporated Viet. and Muong in his
Shorto (2006) AA reconstruction (including tone cate- gories),
tabling consonant correspondences.

Reconstructs more than 1,200 Proto-Vietic

Ferlus (2007) Vietic
lexemes
Provides reconstructions of onsets, vowels, and
codas in Proto-Vietic (which he calls Proto-Viet-
o Muong), notes on tonogenesis, and proto-
Ferlus (2014) Vietic

language vowels for his proposed Proto-Pong-
Cuoi

3.3.1 Nguyén Tai Can (1995)’s reconstruction

Nguyén (1995) proposed the first reconstruction of the phonological system of Proto-Vietic
(which he called proto-Vi¢t-Chirt) based on sources available to him at that time, including
data from Muong, Arem, Ruc, May, Sach, Kha Phong, Ma Liéng, Maleng, Thavung, Aheu,
Poong, Hung, and Khong Khénh. This reconstruction takes into consideration the
phonological word, onsets, vowels, and codas. Nguyén did not reconstruct any tonation for
Proto-Vietic as he followed the consensus in treating tonation systems as a result of
tonogenesis and registrogenesis from their segmental origins in glottal codas and onset

voicing respectively (Chapter 2).

3.3.1.1 Phonological word

The maximal phonological word in Proto-Vietic has a structure that includes an unstressed
presyllable followed by a stressed main syllable. The presyllable is more restricted in its

segment inventories than the main syllable. Nguyén called this structure disyllabic (song
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tiét), but the structure he described is, in effect, equivalent to Matisoff's (1973)

sesquisyllable. The structure of the Proto-Vietic phonological word is as follows:
CpaCi(C2)V(V)(C3)

in which C,a is the presyllable and CiC2V(V)Cs is the main syllable. In the presyllable, C,
is the consonantal onset of the presyllable, followed by a phonologically non-distinctive
vowel, the schwa /o/, which could be optionally dropped. C, can be only one of the
following consonants: p, t, ¢, k, and s. In the main syllable, C1(C) is the onset, a cluster
where C: can only be -r- or -I-. V(V) is the nucleus of the main syllable that could be long
or short. Finally, C is the coda of the main syllable and must be present if the preceding
vowel is short. The complete inventories of onsets, vowels, and codas of the main syllable

are given below.

3.3.1.2 Onsets

The onset of the main syllable has the fullest inventory of consonants in Proto-Vietic (Table
3-17). The palatal implosive *[ is rare. One should also note that Nguyén reconstructed the

labiodental fricative *v for Proto-Vietic but categorized it with glides rather than fricatives.

Table 3-17. Proto-Vietic onsets (Nguyén 1995: 242).

(™) p t c k ?
b d ¥ g
6 d €))
m n n Y
v r j
1
S S h
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3.3.1.3 Codas

Proto-Vietic codas were more restricted than onsets, and stop codas were always
unreleased as they are today. The complete coda inventory is given in Table 3-18.
Nguyén’s (1995) reconstruction includes few open syllables, and in his system, proto-

Austroasiatic *-s and *-$ merged into Proto-Vietic *-s.

Table 3-18. Proto-Vietic codas (Nguy&n 1995: 243).

(*) -p -t -C -k -?
-m -n n -
-w -r -
-1
-S -h

3.3.1.4 Vowels

The complete inventory of Proto-Vietic vowels is given in Table 3-19. Nguyén (1995)
argued that there were no phonologically short vowels /e, €, 0, o/ but that these vowels were
found allophonically before the glottal fricative *-h, probably *-?, and other codas. Also,
note that Nguyén did not reconstruct any diphthongs for Proto-Vietic. Three diphthongs
/ia, #0, U0/ in contemporary Vietnameses are, according to Nguyén, derived from the three
most open vowels of Proto-Vietic, /e, o, a:/ when they follow sonorant onsets (1995, p.

141).

Table 3-19. Proto-Vietic vowels (Nguyén 1995: 244).

* 1 t u: u
e ) o 0
€ a a o)
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3.3.2 Ferlus (2014)’s reconstruction

Ferlus® (2014) Proto-Vietic reconstruction is significantly different from Nguyén (1995),
largely because of the addition of new elements. Ferlus added an optional glottal
constriction element (°) after sonorant codas in Proto-Vietic syllable structure. This glottal
constriction appeared after nasals, laterals, and semivowels, which later derived tones B1
and B2 on these syllables (Section 2.2.2, Chapter 2). The onset, coda, and vowel
inventories of Proto-Vietic by Ferlus are given in Table 3-20, Table 3-21, and Table 3-22,

respectively.

Table 3-20. Proto-Vietic onsets (Ferlus 2014). Rare segments are parenthesized.

*) (") (t s (k") h
p t c 1) k ?
b d J (ds) g
6 d J
m n n Y
v J
r 1

Ferlus (2014) added three aspirated onsets and two affricates to the Proto-Vietic
onsets that Nguyén (1995) listed, although he claimed that these segments, except for *{f,

were rarely encountered.

Table 3-21. Proto-Vietic codas (Ferlus 2014).

*) -p -t -C -k I
-m® n® i @
-S -h
w® j®
4 4@

!4 This segment is not originally present in the table of proto-Vietic codas but Ferlus rescontructed it as a
legitimate proto coda in the lines following this table (Ferlus, 2014).
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Ferlus (2014) and Nguyén (1995) agree on the number and identity of Proto-Vietic

codas, except for Ferlus’ reconstructed glottal constriction () mentioned above.

Table 3-22. Proto-Vietic vowels (Ferlus 2014). Rare segments are parenthesized.

*) i u i u
e () o0: 9
€ o a a

(ia) (ia) (ua)

Compared to Nguyén (1995), Ferlus (2014) added three diphthongs, although he
claimed that they were not abundant in the system. He also regarded *o: as a rare vowel
phoneme in the proto-language. Ferlus did not reconstruct the high-mid vowel /i/, assuming
that it is a reflex of other proto vowels, such as *a: and *i:, and this position is echoed in

the newest reconstruction of proto-Austroasiatic vocalism (Sidwell & Rau, 2014).

3.3.3 Reconstruction of tonation in Proto-Vietic

No reconstruction work on Proto-Vietic has ever reconstructed tone or register
(Sokolovskaja, 1978; Nguyén, 1995; Ferlus, 2014). All regarded the proto-language as being
void of tonation, the only significant suprasegmental phenomenon being the iambic stress
of the sesquisyllabic structure. The segmental precursors of tonation, laryngeal codas and
onset voicing, were firmly reconstructed at the Proto-Vietic level. However, it is clear from
Section 3.2 that synchronically, all Vietic languages have some form of tonation cued by
tonal and registral properties: fO height, fO contour, vowel quality, and phonation type. In
Chapter 7, I will propose reconstructing a register contrast at the Proto-Vietic level but will

argue that there is evidence for reconstructing tone from codas as independent innovations
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in several branches of Vietic. The evidence upon which this reconstruction is based is
presented in Chapters 4-6 and consists of first-hand investigations on the tonation systems

of five Vietic varieties, Ruc, Arem, and three North-Central Vietnamese dialects.
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Chapter 4

Arem — a register language

In this chapter, I investigate the tonation system of Arem, an endangered Vietic language
spoken in the Quang Binh province in Central Vietnam. We will see that Arem has a
register contrast mainly cued by vowel quality and phonation type distinctions. Vowel
quality has the most important role in distinguishing the two registers, and it has already
been phonologized into two vowel subsystems. This register-conditioned vowel distinction
is accompanied by a difference between a modal phonation and a breathier phonation in
the high and low registers, respectively. The final glottals -? and -h and the glottal
constriction in sonorant codas are still preserved in the language, and it has no tone.

I first provide information on the Arem people, their language, and the tonation
system of the language in Section 4.1. Research questions will be laid out at the end of that
section. Section 4.2 includes two production studies on the tonation system of Arem. The
first study investigates the status of the register contrast in Arem as described by previous
researchers. The second study examines the glottal finals ?, -h, and the glottalized sonorant
codas and their effects on the preceding thyme. The chapter ends with an interim summary

in 4.3.
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4.1 Introduction

4.1.1 The Arem people and their language

4.1.1.1 The Arem people

Before 1959, the Arem people were leading a semi-nomadic life in the mountainous area
deep inside the Phong Nha-K¢é Bang National Park in the Quang Binh province in Central
Vietnam. Their dwellings were usually located in stone caves or under rocky prominences.
In 1959, the local authorities, with the help of military personnel, looked for groups of
people living in the forest area near the Vietnam-Laos border and persuaded them to move
out and settle in villages. This is when the Arem people gathered and moved to a village in
the Thuong Trach commune (Bé Trach district, Quang Binh province) to live with the
Katuic-speaking Khtia and Macoong people!® (Tran, 1995). In 1962, a new commune named
Tan Trach was officially established from a part of Thugng Trach commune for the Arem
people alone, who were now identified as separate people from their Katuic-speaking
neighbours. However, some Arem families left the village and returned to their former
dwellings in stone caves. The village was also relocated several times due to difficult living
conditions and the devastation of the Vietnam war. Recently, all Arem people regrouped
in the Tan Trach commune in a small village next to National Road 20 (Figure 4-1). Over
time, people from other ethnic groups also moved to this village because of intermarriage.
They are speakers of Sach (Vietic), Bru-Van Kiéu (Katuic), and Khiia and Macoong (also

Katuic).

15 At the same time, the Ruc people was found and persuaded to settle in Minh Hoa district of Quang Binh
(Vo, 2012) (more in Chapter 5).
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Figure 4-1. Arem-speaking community (circled), along with other Vietic communities,
Churt (Ruc, May, Sach), Maleng (M3 Liéng, Kha Phong), in the provinces of Quang Binh and
Ha Tinh. Two black dots mark the location of the Ruc and Arem varieties studied in this
dissertation.

Arem population figures vary between sources and should be considered
approximations at best. According to Tran Tri D&i (1995), there were about 100 Arem
people in 1960. Vuong Hoang Tuyén reported a population of only 53 (30 men) people in
1963 (1963, p. 67). The former author did a more systematic count of Arem people and

reported some 102 people in 2000 (Tran, 2000, p. 110). However, the number of people who
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speak Arem natively is dramatically lower than these figures. During his three field trips
to the Arem community from 1991 to 1996, Ferlus reported that a little more than twenty
people, a quarter of the population, regularly used Arem (Ferlus, 2013, p. 1). During my two
field trips in 2019 and 2021, I counted only seven people who could still speak the
language. Other people have switched to Khua and Macoong (Katuic) languages in their
daily life. Vietnamese is also used, but only in school and in the administrative sphere.

Since the Arem people moved out of the forest to settle in their village, ethnologists
and linguists paid many visits to the community in an effort to identify their ethnological
and linguistic affiliation (Nguyén, 1961b, 1961a; Vwong, 1963; Mac, 1964). Initially, the Arem,
along with the Ruc and the Ma Liéng, were considered to speak dialectal variants of the
S4ch language (Vuong, 1963; Mac, 1964)'6. In 1973, while preparing the official list of ethnic
minority groups needed for the population census, a meeting between representatives of
the Ruc, May, Sach, Ma Liéng, and Arem groups was organized, and these people reached
an agreement on being collectively referred to as the Chut (Ta, 1973). Since then, Chut is
still one of the officially recognized 54 ethnic groups of Vietnam, although, from a
linguistic point of view, the Chirt group is comprised of speakers of three different Vietic
languages: Chiit (Ruc, May, and Sach dialects), Ma Liéng (Maleng), and Arem (Ferlus,
1996, 2013).

The Arem should not be confused with the Haréeme in Laos, first mentioned by
Riviere (1902a). By comparing Haréme lexical items collected by Riviére with Maleng Bro

and Arem equivalents, Ferlus confirmed that Haréme “should be classified in the Maleng

16 These authors treated Sach (now classified as a Churt dialect, along with Ruc and May, more detail in
Chapter 3) as a Muong language, a practise dating back to the beginning of 20™ century when Mudng
language was first documented and described (Cadiere, 1905; Chéon, 1905, 1907).
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subgroup” (2013, p. 1). It is unfortunate that Haudricourt (1966) mistook Haréme as Arem
in his notes on the geographic distribution of Austroasiatic languages. Haréme is likely the
exonym used by the non-Vietic Tai (Kra-Dai) and Katuic people to call minor Vietic-
speaking people, just like the name Kha Tong Luang (Vietnamese Xa La Vang, meaning
dry leave savages). It is usually assumed that the name Arem is also an exonym used by

Katuic Khua people to refer to this small group of people (Tran, 1995, p. 14).

4.1.1.2 The Arem language

The first Arem lexical list, including 99 words and two simple clauses, was provided in
Vuong (1963). He presented the Arem data in tables along with data from other
Austroasiatic languages (O-du, Van Kiéu, Khua, May, Poong, Ruc, Mudng). Simple
lexical comparisons made by Vuong revealed that Arem is close to May and Ruc, and he
claimed that they all belong to the Sach (sic) language, a dialect variant of Muong (1963,
pp. 70-71). Mac (1964) essentially agreed with Vuong in classifying Arem into a group
including May, Ruc, Ma Liéng, and Ma Nghi (a local variety of Sach) and on using the
name Sach for all of them. However, after comparing May, Ruc, Sach, and Arem, Pham
(1973) raised doubt about the position of Arem in this group without providing an analysis
to support his claim. Despite this linguistic discrepancy, Arem-speaking people were
grouped with May, Ruc, Sach, and M3 Liéng groups in the officially recognized ethnic
group of Chut in 1973 (Ta, 1973).

Tran (1983) was the first attempt to classify Chit dialects based on shared lexicon
and phonetic properties. His results showed that Arem was distinct from Sach, May, Ruc,

and Ma Liéng. This separation of Arem from other Chiit dialects was later confirmed in a
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more detailed study by the same author (Tran, 1986). In this latter study, the phonetic system
of the May dialect was chosen as the typical Chut variety, and phonetic discrepancies
between May and other dialects were discussed. In every aspect of onset, vowel, coda, and
prosody, Arem was shown to be a distinct member of the Chut group.

The first complete description of the Arem phonemic inventory can be found in
Doan (1986). In the first years of the 1990s, Kasuga visited the Arem village several times
to collect data for his thesis on Arem phonology (Kasuga, 1994). He also prepared a sketch
of Arem phonology and compiled a Vietnamese-Arem-English wordlist, none of which has
yet been published (Kasuga, 2008a, 2008b), but he kindly shared them with me. The most
recent and extensive description of Arem phonology and its role in the study of Vietic
languages is found in Ferlus (2013). In what follows, I present a sketch of Arem phonology
as a synthesis of these three descriptions (Doan, 1986; Kasuga, 2008b; Ferlus, 2013) along
with my own understanding of the language after the two field trips taken to the community

in the summer of 2019 and the fall of 2021.

4.1.2 Arem phonemic inventory

4.1.2.1 Phonological word

Arem has monosyllabic and sesquisyllabic words, with the latter type accounting for 55-
60% of its lexicon, the highest proportion of sesquisyllables in any Vietic language (Ferlus,
2013, p. 2). The two syllabic structures are as follows:

Monosyllable: Ci(C2)V(C3)

Sesquisyllable: CpVp.CiV(GCs)
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where C stands for consonants, V for vowels (short or long), the subscript , for segments
of the presyllable, and the period (.) for the boundary between the presyllable and the main
syllable. When the vowel is short, it must be followed by a coda Cs. Also note that

consonantal clusters, C1(C>), are found in monosyllables but not in sesquisyllables.

4.1.2.2 The presyllable

The presyllable is unstressed and unmarked for tonation. The presyllable onset C, includes
a restricted set of voiceless stops /p, t, ¢, k/ and the lateral /1/. The presyllable vowel is one
of the three vowels /i, u, a/. These three presyllabic vowels are not phonologically
contrastive, meaning there are no minimal pairs formed strictly on the basis of the
presyllabic vowel. These vowels can be reduced to a schwa in normal speech. Sometimes,
a nasal segment occurs between the presyllable vowel and the consonantal onset of the
main syllable, as in the endonym of the Arem people, [comraw’]. I consider this nasal
segment as belonging to the pre-nasalized onset of the main syllable, as in [™p1:] ‘pepper.’
Therefore, the narrow phonetic transcription of [comraw’] is [co."raw’]. This solution
follows Ferlus (2013), where the author proposed a set of pre-nasalized onsets. The most
frequently encountered presyllables in Ferlus’ Arem lexicon are as follows: a- (240), ka-

(83), u- (79), ci- (54), pa- (44), ta- (36), i- (30), la- (30), ku- (14) (2013, p. 4).

4.1.2.3 The main syllable

Monosyllabic words and the main syllable of sesquisyllabic words can contain the full
range of onsets, vowels, and codas. They are stressed and carry a register distinction
realized as a split in the vowel system and phonation type distinction. The following

sections describe these inventories.
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Onsets

The onset of monosyllables and the main syllable of sesquisyllabic words can be of three

types: simple consonants, consonant clusters, and pre-nasalized consonants. The second

part of consonant clusters can only be one of the two laterals, /r, 1/. As for pre-nasalized

segments, their pre-nasal component is usually homorganic with the second part. Arem

simple and nasalized onsets and consonant clusters are given in Table 4-1 and Table 4-2,

respectively.

Table 4-1. Arem onsets. All series but nasals have pre-nasalized counterparts. Adapted

from Ferlus (2013: 4).

Labial- Post-

Bilabial Alveolar Palatal  Velar  Glottal
dental alveolar
Plosive My ph (g ()¢h Me Of Ok Kh ©9
(m)g Y
Nasal m n n )
Fricative my s (2) J(3/2) h
Africate @¢f
(n)d3
Approximant w 0]
Lateral (m] )y
Table 4-2. Arem cluster onsets. Adapted from Ferlus (2013: 4).
Bilabial Alveolar Palatal Velar
Cr pr br tr cr kr
Cl pl tl kl

Codas

Codas in monosyllables and the main syllable of sesquisyllables include unreleased stops,
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the fricative /-h/, nasals, the lateral /-l/, and semivowels /-w, -j/. Coda sonorants have
glottalized counterparts encoded by the superscript °. Ferlus (2013) considered the final -?
as the glottalized counterpart of vowel-ending rhyme and also transcribed it as ?. The
synchronic existence of glottalized codas in Arem and Kri (Enfield & Diffloth, 2009) is
important to the study of tonation in Vietic and in other branches of the Austroasiatic family
as well, as they explain the existence of tone B category in sonorant-ending syllables (Gage,
1985; Diffloth, 1989a; Ferlus, 2004) (see Chapter 2). The coda inventory of Arem is given in

Table 4-3.

Table 4-3. Arem codas. Adapted from Ferlus (2013: p.4).

Bilabial Alveolar Palatal Velar Glottal
Plosive p t c k ?
Nasal m® n® n® n®
Fricative h
Approximant w?) i@
Lateral 1®

Vowels

The Arem vowel system is split into two subsystems conditioned by the register contrast
(more in the next section). Vowels in the low register are articulated higher and with a
breathier phonation than their high register counterparts, but the most open vowels in the
high register have no low register counterparts /&, &:, A, A:, a, a:/. The full vowel system
in Arem by Ferlus (2013) is given in Table 4-4. According to Ferlus (2013), a Proto-Vietic
vowel can have more than two context-conditioned reflexes in each register in Arem, and
different Proto-Vietic vowels can yield the same vowel reflexes due to the effect of

different coda types. However, a thorough study of historical vowel changes in Arem is
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not the focus of this dissertation. Some examples of vowel changes in Arem are given in

Table 4-5.

Table 4-4. Arem vowel system according to Ferlus (2013, p.5). Vowels in the first row of
the clear vowels set are borrowed from or influenced by Viethamese and do not contrast
with those in the second row.

breathy vowels clear vowels

I I i & uaoow i (1) P u u
I A H . o

ie i no ie F2) uo

e (&) (3) o o O (e) e 2 o
2 e & (8) & o

& & A Al

a a

Table 4-5. Examples of high-register (red) and low-register (blue) reflexes of Proto-Vietic
vowels in Arem. Adapted from Ferlus (2013).

i . 1 U ud
*] *i: *u:

I. Ty U uo

19 it uo
*e . *3 *0:

I 19 14 ud

19 o e uo
*g ) *3; *3:

19 a & € a

4.1.3 The tonation system of Arem: previous studies

In previous studies on Arem phonetics and phonology, the consensus is that Arem has an
Austroasiatic-type register contrast resulting from the devoicing of proto-onsets (Doan,
1986; Tran, 1986; Nguyén, 1988; Tran, 1990; Kasuga, 1994, 2008b; Ferlus, 2013). This may be
oversimplistic, as there is strong evidence, both from the data found in available

descriptions and from my own fieldwork, that the register contrast is not limited to syllables
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headed by plain stops, but can even be found after aspirates, implosives, and sonorants, as
in ‘big bamboo basket’ k"an vs. ‘back basket’ kzn, ‘to hike’ mik dith vs. ‘navel’ udoh, and
‘thigh” ulaw vs. ‘betel’ ulew (the grave accent above vowels mark the low register). An
explicit point of divergence between previous researchers is that they do not agree on
whether Arem has tones or not. Some authors explicitly claimed or implicitly assumed that
Arem has no tone (Doan, 1986; Tran, 1986; Nguyén, 1988; Kasuga, 1994, 2008b), while others
argued that Arem has four tones (Tran, 1990; Ferlus, 2013).

According to Poan (1986), the contrast between high and low “pronunciation
styles” (kiéu phdt am) is, in essence, similar to the register contrast one usually encounters
in ESEA languages. Compared to the high register, the low register in Arem has the
following properties and effects: (i) the larynx is lowered; (ii) the vocal folds vibrate slower
but more strongly; (iii) the vowel tends to be lower (sic); and (iv) the onset is voiced. The
author did not support these claims with empirical evidence.

Ferlus (2013) provided the most recent description of the Arem register. He
characterized the high register as having a high (pitch)-clear phonation and the low register
as having a low (pitch)-breathy phonation. These pitch (f0) and phonation type differences
are realized on vowels, whose quality is also conditioned by register: they tend to be higher
(more closed) in the low register. Ferlus® Arem corpus is available online
(httpsi//pangloss.cnrs.fr/corpus/Arem?lang=en), but there has not been an acoustic study to
confirm the registral properties of Arem.

In Kasuga’s (2008a, 2008b) material, vowel quality distinctions between the two
registers are not marked. Low register vowels are marked with a grave accent (), but it is

unclear whether this symbol stands for fO or phonation difference or both.
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Tran (1986) claimed that Arem had no tone (1986, p. 17). However, after collecting
new data, he reconsidered Arem as having a 2 x 2 tone system (1990) contrasting f0 height
and contour. According to him, a non-level tone is derived from the loss of -? and contrasts
with an unmarked level tone in the sonorant-ending syllable. Because the language already
has a distinction between high and low registers, these two f0 profiles have higher and
lower variants, giving a total of 2 x 2 tones. The final fricative /-h/ is still preserved, and
syllables ending in it bear level tones. Tran did not mention checked syllables, but I assume
that he considered them as allotones of B1 and B2 tones. The tone system in Arem,

according to Tran (1986), is summarized in Table 4-6.

Table 4-6. Arem tonation system as described by Tran (1990).

A category B category C category D category
[ Al Bl Cl=Al DI =BI
igh registe high-level high-rising high-level high-rising
. y A2 B2 C2=A2 D2 =B2
owregtsier low-level low-falling low-level low-falling

Nguyén (1988), on the contrary, considered Arem as having no tone yet. He stated
that the pitch contour in syllables ending in stops and post-glottalized sonorants is non-
level, compared to the level pitch contour in open and plain sonorant ending syllables.
However, he argued that this non-level vs. level pitch contour difference is just a
“redundant” property and an automatic phonetic by-product of coarticulation with different
types of codas. Nguyén claimed that this redundant pitch property has not yet been
transphonologized into a tonal contrast in Arem.

Ferlus (2013) described Arem as having four tones, an analysis by and large similar

to Tran (1986)’s description. Ferlus described tones B1 and B2 as having final glottalization,
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a type of weak glottal stop ?, that is not accompanied by creaky voice. However, Ferlus
was not explicit on the contour of the two glottalized tones. The two low-register tones also
have a breathy phonation realized on the vowel. If Ferlus’s description of Arem tones is
accurate, its tonation system is a hybrid system of tone and register. The Arem tonation
system and its correspondences with the Vietnamese tonation system, as suggested by

Ferlus (2013), are reproduced in Table 4-7.

Table 4-7. Arem tonation system and Vietnamese correspondences, reproduced from
Ferlus (2013). The grave accent on the vowel in the Arem table indicates low pitch and
breathy phonation.

A voiced finals unvoiced finals
rem #Ewjlmnpn) | (h) / (ptck)
series 1 (hight-clear) a a’ ah aC
series 2 (low-breathy) a a’ ah acC
. . unvoiced
Vietnamese voiced finals finals
series 1 (tones a4 a) ngang sdc hor sdc
series 2 (tones 4a ) huyén | ning nga ning

4.1.4 Research questions

Given the lack of consensus on the nature of the Arem tonation system, I conducted two
production studies to answer the following questions:
1. How is register phonetically realized in Arem in terms of f0, phonation type, vowel
quality, and other durational properties?
- Is there a systematic f0 difference between the low and high registers?
- Is there a systematic phonation type difference, measured by acoustic and

articulatory indices, between the two registers?
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- Are there vowel quality differences between the two registers?

- Is there any VOT and closure duration difference in onsets between the two
registers?

2. Is Arem a tone language?

- What effect does -h have, if any, on the preceding vowel?

- Do syllables with the historical glottal stop (-?) coda have final glottalization (a
weak ?) as in Ferlus (2013)’s description?

- What is the phonetic realization of glottalized sonorants in the coda position?
Are their effects on the f0 and phonation type of the preceding rhyme similar or

different from those of the historical glottal final -??

The first data set of the production study was collected in August 2019 and is
archived in the online Pangloss archives at https:/pangloss.cnrs.fr/corpus/Arem
?lang=en. After analyzing it, it was decided that another field trip was needed. After a two-
year interruption due to the COVID-19 pandemic, I returned to the Arem community in
November 2021 to record more data. The wordlists, the recording, and the method for

analyzing the data are presented in detail in the next section.

4.2 The production studies

4.2.1 Method

4.2.1.1 Participants and wordlists

During my first field trip to the Arem community in August 2019, I recorded two female

and three male Arem speakers (see Table 4-8). This number of participants is the most I
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could work with since there are only seven native speakers left. Except for one female who
was 38 years old at the time of recording, the other four were in their 50s — 70s. All speak
Vietnamese and Ma Coong, the Bru dialect (Katuic) of their neighbours with whom Arem
people often intermarry, and now the primary language spoken in the Arem community.
Three people also speak Van Kiéu, another dialectal variant of Bru; two people speak Ruc
(Chtrt) language; and one older male speaks Lao, a Tai language, thanks to his earlier

contact with Lao people on the other side of the Laos-Vietnam border.

Table 4-8. Arem speakers in the first data collection in August 2019.

Participant Sex YoB Languages spoken

FO1 Female 1981 Vietnamese, Ma Coong, Ruc, Van Kiéu
F02 Female 1966 Vietnamese, Ma Coong, Ruc, Van Kiéu
MO1 Male 1956 Vietnamese, Ma Coong, Van Kiéu, Lao
MO02 Male 1944 Vietnamese, Ma Coong

MO03 Male 1959 Vietnamese, Ma Coong

I first compiled a wordlist based on the Arem corpus with IPA transcriptions
previously recorded by Ferlus, which is available online at https://pangloss.cnrs.fr
Icorpus/Arem?lang=en and adjusted it in consultation with two Arem speakers (F02 and
MO1) before recording.

The wordlist originally included 69 lexical items with various coronal and velar
onsets; however, for the purposes of this study, only the 40 items with plain stops and
liquids will be analyzed, as the 29 words with aspirates and implosives onsets and with two
vowels /a:, &:/ were deemed insufficiently balanced for register, place, and vowel to allow

for a meaningful comparison. The words analyzed here are words made up of the four
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consonantal onsets /t, k, r, 1/ combined with five pairs of vowels, /i:, 1./ < *1, /u:, v:/ <*u,
/&, &/ < *g, [o:, ua/ < *2, and /a:, ©:/ < *a. The grave accent (') on the first vowel of each
pair represents the low register in Ferlus (2013)’s transcription conventions. Words with
two low-register vowels /¢:, uo/ were checked and confirmed to be low-register reflexes of
proto-vowels /*e:, *o:/, respectively. Monosyllabic words were preferred; otherwise, I
chose target syllables which were the main syllable of sesquisyllabic words. Open syllables
were also preferred to nasal and stop-final syllables; the latter two were used only when
open syllables were not available. Due to gaps in the system, sometimes I had to choose
words with short vowels. As there are not many syllables with the vowel /¢:/, I used other
onsets than those just mentioned (‘tea’ /ce:/, ‘cat’ /me:w/, ‘sesame’ /me:/). The full wordlist
is provided in Appendix 4-1.

I analyzed the recorded data in the following months and realized that more data
about syllables ending in the final fricative -h and glottalized sonorant codas (nasals, glides,
lateral) was needed. Therefore, I made a second field trip to the community in September
2021. In this second field trip, I recorded only four speakers: two females and one male
(MO1) from the last trip and another male born in 1985. The wordlist used this time
included 81 lexical items and is given in Appendix 4-2. As in the previous list, target
syllables were monosyllabic words or the main syllable of sesquisyllabic words. They
consisted of four different types of codas (glottal fricative -h, glottal stop -?, lateral -1, and
glottalized lateral -1?) and open syllables combined with high-register vowels /ia, uo, i:, 4,
v, e, 9, 0,0, A, a, a, &/ and low-register vowels /i9, U9, i, :, U, 0, /. Onsets were not
controlled in order to obtain a sufficient number of target syllables.

One woman (FO01) also recorded a 37-word list with a more comprehensive set of
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glottalized nasal codas. The target syllables in these words end in nasal and glottalized
nasal codas /n, n’, n, p’, 1, n°/ in combination with different vowels in the two registers.
This wordlist is given in Appendix 4-3.

As the number of participants is modest, the Arem results will be presented by
speaker to allow an intuitive inspection of individual variation. I will not combine the three
wordlists as will be done for the more systematic Ruc data (Chapter 5) because the three
Arem wordlists have different purposes and data structures. The first wordlist is used to
investigate the realization of the register contrast. The second wordlist is meant to study
the effects of different codas on the {0, phonation type, and duration of preceding rhymes
(which have been analyzed as tones by some previous authors). The last wordlist provides
experimental evidence on the existence of glottalized sonorant codas, which have become

recognized as a central diachronic factor in Vietic tonogenesis (cf. Chapter 2).

4.2.1.2 Recording

During all recording sessions, I read the target words in Vietnamese to the Arem
participants and asked them to translate and pronounce them in the following frame
sentence:

up@: ti: maj __ mr cigat
I say sound ___ you hear

‘I say the word __ for you to hear.’

The three wordlists were all recorded four times, each with different
randomizations. Recordings were made in the same wooden house in the community on
both field trips. Sometimes, recording sessions were interrupted by noise from moving

vehicles or domestic animals. In these cases, the affected tokens were discarded right away
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and replaced by asking the speakers to repeat them one more time. Recording sessions took
25 — 40 minutes per speaker and were produced with the help of a Macbook running the
SpeechRecorder application.

Four types of acoustic information were recorded in the summer of 2019. First of
all, a high-quality sound channel was obtained with a Shure Beta53 headset connected
directly to a Steinberg UR242 amplifier. A Rothenberg EG2PCX electroglottograph was
used in parallel to record three types of signals. The first one is a signal representing the
opening-closing activities of the vocal folds (henceforth EGG). The second is a signal
representing the vertical movement of the larynx (henceforth LT, larynx tracking), which
can be acquired with the EG2PCX electroglottograph because its electrodes are
horizontally split into two equal halves, allowing a measure of the difference in electrical
resistance between the upper and lower parts of the electrodes that can then be used as an
indicator of the vertical position of the larynx (Rothenberg, 1992). The third signal was a
low-quality sound channel recorded using a Behringer ECM8000 microphone connected
to the EG2PCX device, which was used as a back-up and to ensure the proper alignment
of the EGG, LT, and high-quality audio signals.

To record EGG and LT signals, the two dual-channel electrodes of the EG2PCX
device were positioned on each side of the subject’s thyroid cartilage (Adam’s apple) and
held stable by an adjustable velcro strap. A continuous small electrical current of ImA runs
through the two electrodes, and electrical resistance change varies due to glottal opening.
These changes are recorded as EGG signals and considered an indirect indicator of the
extent to which the two vocal folds come together or remain separated. The EG2PCX

comes with two sizes of electrodes to allow a better fit to the size of each subject’s larynx.
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I avoided adjusting the position of the electrodes during recording sessions, but if they slid
during a recording session because of sweat on the participants’ skin, or because of the
flabby skin of some speakers, they were adjusted, ideally between repetitions.

The EGG signal was used to help identify the onset of voicing in the audio signal
when annotating the data. Only the high-quality audio signals recorded with the Shure
Beta53 will be reported. As the LT data show no consistent results, I will not report it. This
could be due to the fact that despite the careful setup of the electrodes, they often slightly
slid down during recording sessions because of the speakers’ flabby skin (four out of five
speakers are in their 50s — 70s) and sweat in hot summer days. The EGG data will be
analyzed and reported in a separate section about semi-articulatory results.

During the second field trip in winter of 2021, I recorded audio signals only: one
channel was recorded with the same Shure Beta53 headset as during the first field trip, and
a backup channel was recorded with a Beyer Dynamics M500 TG, both connected to a

Macbook running the SpeechRecorder application through a Steinberg UR242 amplifier.

4.2.1.3 Data annotation and processing
Acoustic data (audio signal)
Ninety-six tokens out of 1,850 were excluded due to background noise (wind gusts,
domestic animals, vehicles), disfluencies and confusion in target words. The remaining
tokens were annotated in Praat TextGrids. In each token, four intervals and two points were
marked in the TextGrid file as follows:

— rv: the reference vowel /&:/ in the word /upee:/ ‘1SG.’

— ps: any sonorant segment that immediately precedes the target syllable.
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— cl: the closure phase of onset stops or the whole duration of sonorant onsets (nasals,
lateral).

— op: the open phase, starting from the release of the onset closure to the end of the
target syllable (therefore, it includes the aspiration phase of the onset and the whole
rhyme (main vowel + coda) of the target syllable).

— ov: the onset of voicing, i.e., the time when the vocal folds start vibrating. This
could happen before, simultaneous with, or after the release of the onset closure.

— cd: the beginning of the coda, if any (stop, nasal, lateral, glide). The total duration

of the coda is calculated by subtracting cd from the endpoint of the op interval.

The above landmarks allow us to calculate the temporal properties of vowels and
consonants, such as the closure duration and VOT of onsets, vowel length and rhyme
length. This segmentation was done by locating changes in waveforms and spectrograms
(formant patterns, burst energy). For the dataset recorded in 2019, the EGG signal was also
used to mark voicing initiation and cessation more accurately. An example of audio

annotation is given in Figure 4-2.
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Figure 4-2. Example of audio annotation in a Praat TextGrid for the high-register syllable

/tah/.
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Acoustic measurements were then obtained using PraatSauce (Kirby, 2018), a Praat-
based application measuring spectral properties, which is itself based on VoiceSauce (Shue,
Keating, & Vicenik, 2009). f0, F1, F2, H1-H2, H1-Al, H1-A2, H1-A3, and CPP were
measured at every 1ms in the target vowel (op interval). The amplitude of harmonics (HI,
H2, Al, A2, and A3) were formant-corrected (Hawks & Miller, 1995; Iseli & Alwan, 2004)
and, therefore, will appear as H1*, H2*, A1*, A2*, and A3*. Because the measurement
windows were set at 25ms, measures made at the first and the last 12ms of the op interval
(largely coincides with the target vowels) will be excluded from the final calculations to
avoid factoring in perturbations from adjacent segments.

A two-step process excluded outliers and spurious measurements from the final
calculations. Firstly, to exclude sudden fO and formant tracking errors, {0, F1, and F2 were
z-normalized by speaker. Derivatives were then calculated for consecutive sampling points
of each of these normalized measures. Measures that were either 0.5 above or -0.5 below
the standard deviations of derivatives were excluded. These two thresholds were chosen as
a compromise between excluding too many data points and leaving in outliers based on a
visual inspection. Spurious values over more extended periods were removed by excluding
measurements if they were three standard deviations higher or lower than the means
calculated for each property ({0, F1, F2) by speaker*vowel*register. Finally, all H1* and
H2* measures based on excluded f0, F1, and F2 were also discarded. In total, the data
exclusions are as follows: 9.1% of fO measures, 5.6% of F1 measures, 5.9% of F2 measures,
9.1% of H1*-H2*, 112.4% of HI1*-A1*, 13.1% of H1*-A2*, and 9.1% of HI*-A3*
measures.

These amended measurements were then speaker-normalized into z-scores to
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facilitate comparison between speakers. However, because z-scaled data are not suitable
for intuitive interpretation, the data were reported back to their normal units using the
formula: value = mean of all speakers + z-score * standard deviations for all speakers.
Rhyme duration is also normalized to a 100-point scale in all calculations and graphic

representations, except when comparing raw rhyme durations across contexts.

Semi-articulatory data (EGG signals)

EGG was used to obtain an indirect indication of the opening-closing activities of the vocal
folds (Childers, Hicks, Moore, & Alsaka, 1986; Childers et al., 1990). From the EGG signal, one
can calculate the open quotient (henceforth OQ) of each vocal cycle—the proportion of the
opening phase duration divided by the whole cycle duration. A high OQ indicates a longer
proportion of glottal opening in each cycle, leading to phonetic effects such as higher
breathiness as more air flows through the glottis.

OQ can be calculated by two methods: (i) a method based on derivative EGG signal
(therefore dEGG) (Henrich, d’Alessandro, Doval, & Castellengo, 2004; Michaud, 2004), and (ii)
a threshold-based method called “Howard’s method” (Howard, Lindsey, & Allen, 1990;
Howard, 1995). The dEGG method calculates the derivative (the rate of change) of the
original EGG signal, and the peaks and troughs in the derived dEGG data are then used as
the beginning of the closed and open phases of glottal cycles. The Howard method uses the
same algorithm for calculating the beginning of the closed phase but uses a fixed ratio (3/7)
of the cycle’s amplitude as the threshold for the beginning of the open phase. The
estimations from the two methods are comparable, but Howard’s method is more robust
when there is no clear opening peak in the glottal cycle. These two types of OQ were

calculated from the EGG channel obtained from the first field trip with PraatDet, a Praat-
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based application written by James Kirby (2020) inspired by peakdet, an application
developed in the Matlab environment to measure OQ (Michaud, 2007).

PraatDet calculates and displays OQ values based on input settings. It then allows
users to manually correct for tracking errors, especially when the EGG signal is not well-
defined due to the quality of the recording or because it has an inherent double peaks pattern
(especially double closing peaks), leading to uncertainty and variability in marking the
opening and closing peaks. For example, Figure 4-3 shows the dEGG and Howard OQs of
the rhyme in a token of /ko:n/ (upper panel) calculated based on opening and closing peak

points that PraatDet assigns on the dEGG signal (lower panel).
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Figure 4-3. Changes in open quotient (0Q) during a token of the syllable /ka:n/

pronounced by a male speaker calculated by PraatDet with two methods of dEGG and

Howard (upper) and the corresponding EGG signal with closing and opening peaks

estimated by PraatDet (lower). The two panels were aligned to match OQ scores and

detected vocal folds opening phases.

154



In the above example, PraatDet detects 16 cycles for this interval, with the OQ
values being around 0.5 (the vocal folds open roughly half of the time). However, three
errors can be readily noticed. Firstly, the first OQ value obtained with both methods
precedes observed vocal fold vibrations from the bottom panel. This is because the first
two peaks detected by Praatdet (red vertical bars) on the dEGG signal are spurious: the first
peak is not present in the EGG signal, where the vocal folds have not started vibrating
following the closure release of the onset /k/. Secondly, the third dEGG-based OQ value
suddenly drops because its equivalent opening peak is wrongly assigned to the second but
not the first dEGG “trough” (the last cycle in the zoomed-in rectangle in the lower panel).
Lastly, PraatDet does not detect the last three cycles (no red bars) due to irregularities in
cycle duration (lower panel).

All tracking errors, therefore, have to be fixed manually. For instance, the three
types of errors in Figure 4-3 were corrected by (i) deleting the two first process points
(peaks) on the dEGG window, (ii) relocating the fourth opening peak at the first trough of
that cycle, and (iii) adding the three last cycles, yielding the tracking in Figure 4-4. This
results in a more regular tracking of OQ for the interval.

Once all tokens in the dataset were manually corrected as needed, OQ results were
normalized by speaker as z-scores, and derivatives of each of these consecutive sampling
points were calculated. As with the audio measures, an OQ value was considered an outlier
and removed if it was 0.5 above or -0.5 below the standard deviation of derivatives; two
thresholds were chosen, again, via visual inspection and as a compromise between
excluding too much data and leaving in too many outliers. In total, 8.6% of dEGG-based

0OQ measures and 4.3% of EGG-based Howard threshold OQ measures were excluded.
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The cleaned OQ data was then normalized by speaker and reported back to regular scales

using the same equation with the audio data.
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Figure 4-4. Fixing errors in PraatDet OQ trackings (see more in the text).

4.2.1.4 Statistical modelling

Generalized mixed-effect models were fitted to non-time varying data such as VOT,
closure duration, and rthyme duration, using the R package /mer (Kuznetsova, Brockhoff, &
Christensen, 2017). Fixed factors always included the effects of register, vowel, and place
of articulation and their two-way interactions. The three-way interaction between these
factors was not included as it corresponds to a single word. By-subject and by-word random
intercepts were included in the models to account for the random effects of subject and

word factors. Random slopes for speaker and word were not included, as the inclusion of
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them usually results in model singularity, a sign of overfitting.

Models were simplified using a top-down approach. The model with the full effect
structure was run first. Then, the interaction with the smallest F value was dropped if doing
so resulted in a significantly lower Akaike Information Criterion (AIC) when comparing
the simplified model with the full one using the anova function. This simplification
procedure was then repeated iteratively to remove all non-significant interactions and fixed
factors that did not significantly improve AIC, with the proviso that fixed factors were
never removed if they contributed to a retained interaction. Model simplification stopped
when the removal of the interaction or factor with the lowest F resulted in a significant
increase in AIC.

For the Arem data, no statistical modelling was attempted with time-varying
phonetic properties such as f0, formants, spectral slope measures and CPP. Instead,
individual trajectories of these data broken down by speaker will be presented in favour of

inspecting individual variations.

4.2.2 Results

In this section, I present the results of the comparison between the two registers of Arem
in terms of consonantal properties (§4.2.2.1), vocalic properties, including f0, phonation
type, and vowel quality (§4.2.2.2), and a semi-articulatory property, EGG (§4.2.2.3).
Vowel duration will not be investigated in this subsection because the first wordlist
designed to study the register distinction of Arem has not been well-controlled for the coda.
In §4.2.2.4, T use the second wordlist to investigate whether the final glottals -h, -?, and

glottalized codas are still present in the language and, if so, how they affect the duration,
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{0, and phonation type of preceding rhymes. Data from the third wordlist is also presented

in this subsection.

4.2.2.1 Consonantal properties
The VOT distribution of two onset stops /k, t/ in the high and low registers, subset by
individual speakers, is given in Figure 4-5. Table 4-9 provides a descriptive summary of

VOTs for these two onsets in the two registers.
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Figure 4-5. VOT distribution of onset stops /k, t/ of Arem in the high register (< *voiced
stops) and low register (< *voiceless stops), subgrouped by speaker. The data is divided
into 10 ms bins; high register bars (orange) are located immediately to the left of the tick
corresponding to their lower bounds, while low register bars (green) are immediate to
their right.
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Table 4-9. Number of tokens (n), mean (in ms), and standard deviation (SD) of VOT of
onset stops, by register and place of articulation.

High Low
Velar Coronal Velar Coronal
n 98 96 80 79
Mean 18.63 12.51 30.27 16.75
SD 16.29 11.24 9.12 6.44

In all categories, VOT is always positive, except four tokens in the high registers
having negative VOTs, all due to carry-over voicing from a preceding sonorous segment
in fast-connected speech. The velar onset /k/ has a longer VOT than the coronal onset /t/ in
both registers, which is unsurprising given a cross-linguistic tendency for posterior stops
to have a longer VOT (Lisker & Abramson, 1967; Nearey & Rochet, 1994). Of most relevance
here is the fact that low register conditions a longer VOT than the high register in both
onsets /k, t/, the differences being around 11 and 4ms, respectively (Table 4-9).

In order to see if the register-conditioned VOT differences mentioned above are
significant, a mixed model was fitted to the data after excluding the four tokens with a
negative VOT. The optimal model has the fullest factor structure and includes register,
vowel, place of articulation, and their two-way interactions, and a random intercept for
speaker. The results of the model are given in Table 4-10, and they confirm that both
register and place significantly affect VOT: RegisterLow: B = 8.13 ms, t = 4.95, p <.001,
and PlaceCoronal: B =-9.81 ms, t =-5.98, p <.001. However, the interaction between the
low register and the coronal place is also significant and suggests that the VOT difference

between registers is negligible on coronals, but not on velars. Besides, the vowel /i:/ and
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its interaction with place coronal exhibit some VOT effects.

Table 4-10. The results of the optimal mixed-effects regression model fitted to the VOT
data. Model: VOT ~ Register*Place + Register*Vowel + Place*Vowel + (1|Speaker).

Estimate  Std. Error df t value Pri>t)
(Intercept) 22.85 2.35 8.44 9.73 0.00%***
RegisterLow 8.13 1.64 330.03 4.95 0.00%**
PlaceCoronal -9.81 1.64 330.03 -5.98 0.00%**
Vowele -1.89 1.98 330.03 -0.96 0.34
Voweli -6.40 1.82 330.04 -3.52 0.00%**
Vowelo -0.53 1.82 330.03 -0.29 0.77
Vowelu 0.95 1.83 330.02 0.52 0.60
RegisterLow:PlaceCoronal -5.54 1.47 330.03 -3.77 0.00%**
RegisterLow:Voweli 3.51 2.06 330.02 1.70 0.09
RegisterLow:Vowelo 1.64 2.06 330.01 0.80 0.42
RegisterLow:Vowelu -2.03 2.10 330.03 -0.97 0.33
PlaceCoronal:Vowele 2.99 2.61 330.01 1.14 0.25
PlaceCoronal:Voweli 8.11 2.06 330.02 3.93 0.00%**
PlaceCoronal:Vowelo -2.01 2.06 330.01 -0.98 0.33
PlaceCoronal:Vowelu 1.49 2.09 330.01 0.71 0.48

Signif. codes: 0 “***> 0.001 “**>0.01 “** 0.05

The closure duration of two onset stops /k, t/, subgrouped by register and speaker,
is plotted in Figure 4-6. A visual inspection shows that the closure duration of the velar
stop /k/ in the high register is shorter than in the low register. This pattern is not present in
the coronal stop /t/. However, /t/ has an overall longer closure duration compared to that of

/K.
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Figure 4-6. Closure duration of plain stops /k, t/ by register and speaker.

The optimal mixed model fitted to the closure duration data has the same factor
structure as that of the model fitted to the VOT data, and its results are given in Table 4-11.
The results confirm that the referent onset /k/ has a significantly longer closure duration in
the low than in the high register (RegisterLow:  =26.4 ms, t=2.59, p <.01). The coronal
onset /t/ is significantly longer in closure duration than its velar counterpart (PlaceCoronal:
B =26.87 ms, t =2.63, p <.0l); however, the effect is cancelled in the low register
(RegisterLow:PlaceCoronal: p = -28.46 ms, t = -3.12, p < .001). Some vowels and their

interactions with two other factors, register and place, also show significant effects.

Table 4-11. The results of the optimal mixed-effects regression model fitted to the closure
duration data. Model: closure_duration ~ Register*Place + Register*Vowel + Place *Vowel
+ (1/Speaker).

Estimate  Std. Error df t value Pr(>|t|)
(Intercept) 96.47 12.76 10.95 7.56 0.00%**
RegisterLow 26.40 10.21 335.02 2.59 0.01*
PlaceCoronal 26.87 10.21 335.02 2.63 0.01*=*

161



Vowele 30.69 12.29 335.01 2.50 0.01*

Voweli -41.62 11.19 335.01 -3.72 0.00%**
Vowelo -17.19 11.18 335.01 -1.54 0.12
Vowelu 38.55 11.23 335.02 3.43 0.00%**
RegisterLow:PlaceCoronal -28.46 9.14 335.02 -3.12 0.00**
RegisterLow:Voweli 9.70 12.86 335.01 0.75 0.45
RegisterLow:Voweld 32.43 12.82 335.00 2.53 0.01*
RegisterLow:Vowelu -30.81 13.02 335.04 -2.37 0.02*
PlaceCoronal:Vowele -12.26 16.35 335.01 -0.75 0.45
PlaceCoronal:Voweli 45.36 12.86 335.01 3.53 0.00***
PlaceCoronal:Vowelo 18.14 12.82 335.00 1.41 0.16
PlaceCoronal:Vowelu -44.17 13.01 335.02 -3.39 0.00%**

Signif. codes: 0 “***>(0.001 “*** 0.01 “** 0.05

In short, the low register conditions a longer VOT than the high register, although
the difference partially depends on the place of articulation. The low register also induces
a longer closure duration than the high register in velars, which suggests that low register

stops have become quite distinct from voiced stops, which typically have short closures.

4.2.2.2 Vocalic properties

As the phonetic properties of vowels following onset stops /k, t/ and liquids /r, I/ show no

marked differences, I combine and report them together in the following sections.

Fundamental frequency — f0)

Figure 4-7 represents the mean f0 on the vowel in the two registers, broken down by
speaker. Generally, f0 has a tendency to taper off toward the end of the vowel in all
speakers. There is no f0 difference between the low and high registers, as the two bold lines
overlap for almost the whole vowel interval in speakers FO1, M01, and M02 and only show

minor distinctions in speakers FO2 and M03.
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Figure 4-7. Mean f0 on the vowel in the low and high registers (bold lines), by speaker.
The thin lines represent individual fO trajectories.

Phonation types

The mean corrected H1*-H2* on the vowel in the two registers is given in Figure 4-8, also
broken down by speaker. A higher H1*-H2* indicates more energy in the first harmonic
frequency H1 than the second harmonic frequency H2, which suggests a breathier
phonation type. A lower H1*-H2* is, on the other hand, interpreted as an indication of a
tenser or creakier phonation. One can see from Figure 4-8 that all five speakers show a
higher H1*-H2* value in the low than the high register, indicating that the low register has
a breathier phonation. The maximum difference is about 5dB and steadily lasts throughout
the normalized vowel duration (speakers FO2 and M03) or shows a gradual convergence in
the last part of the vowel (speakers FOI, MO1, and M02). Other spectral measurements
(H1*-A1*, H1*-A2*, H2*-H4*, ...) largely show the same difference between the two

registers as concerns their H1*-H2* results, and, therefore, I will not report them here.
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Figure 4-8. Mean H1*-H2* on the vowel in the low and high registers (bold lines), by
speaker. The thin lines represent individual H1*-H2* trajectories.

The CPP (cepstral peak prominence) of the two registers, a measure of regularity
of the vocal fold vibrations and another indicator for phonation type differences, are given
in Figure 4-9. A lower CPP value indicates a non-modal (breathy or creaky) phonation.
Regardless of the register, the general CPP pattern shown in Figure 4-9 is a rising-falling
contour with its peak at around the one-quarter mark of the vowel duration for all speakers.
Four speakers (excepting FO1) have a higher CPP in the high than the low register,
suggesting that compared to the high register, the low register is less modal. In accordance

with the H1*-H2* result, this suggests that the low register has a breathier phonation.
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Figure 4-9. Mean CPP on the vowel in the low and high registers (bold lines) by speaker.
The thin lines represent individual CPP trajectories.

Vowel quality

The first formant (F1) and the second formant (F2) of vowels in five pairs, /i:, 1./, /u:, v/,
/&, €/, /o, va/, and /a:, ©:/ in the two registers are illustrated in Figure 4-10 and Figure
4-11, respectively. For the sake of convenience, I use a single vowel symbol reflecting the
diachronic source of each of these pairs, marked by a preceding asterisk (*).

In Figure 4-10, one can observe a general tendency for F1 to be higher in the high
than the low register in all five vowels and five speakers. The difference is not limited to
the vowel onset but lasts almost throughout the vowel duration, indicating vowel raising
(i.e. more closed vowels) in the low register. The F1 difference is also larger in three open
vowels *e:, *o:, *a: than in the two close vowels *i:, *u.. In the vowel *a:, F1 rises for the

first fourth of the vowel duration in both registers, which is followed by a falling F1

contour.
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Figure 4-10. Mean F1 on the vowel in the low and high registers (bold lines), by speaker.
The thin lines represent individual F1 trajectories.

Similar to F1, the disparity between F2 values in the high and the low registers is
smaller in the two close vowels, *i: and *u:, than in the open and mid-open vowels, *¢:,
*a:, and *a: (Figure 4-11). The latter three vowels have different F2 patterns compared to
each other, and in both registers. The F2 of *¢: shows a general falling contour toward its
offset in all five speakers after a slight rise at onset, gradually becoming lower in the high

than the low register. The F2 of *5:, on the contrary, exhibits a mild rising contour at its
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onset, followed by a steeper rise toward its offset, especially in the low register. This
reflects the fact that *o: is realized as the diphthong /uo/ in the low register. Finally, F2 in
the vowel *a: is higher in the high than the low register, and the difference is maintained

throughout vowel duration, indicating that the vowel is further back in the low register.
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Figure 4-11. Mean F2 on the vowel in the low and high registers (bold lines) by speaker.
The thin lines represent individual F2 trajectories.

Figure 4-12 illustrates the trajectories of the five vowel pairs from their onsets to

their midpoints (upper panel), and their position in the vowel space at the midpoint (lower
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panel), all broken down by register and speaker. The patterns observed are largely the same
across speakers. Compared to the high register, the vowels in the low register are higher
(more closed articulatorily), and this pattern is more easily detectable for open and open-
mid vowels *e:, *o:, *a: than for close vowels *i:, *u:. In the low register, front vowels
often move backward, but back vowels hardly show any fronting, which goes against the
claim that vowels are centralized in the low register in the whole vowel system (Henderson,

1952; Shorto, 1962; Shorto, 1967).
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Figure 4-12. Upper panel: F1xF2 trajectories of vowels from their onsets (symbols) to midpoints (arrows) in the two registers, by
speaker. Lower panel: The position of the vowels at their midpoints, by speaker. For clarity, the same IPA symbol is used for the two

modern reflexes of each Proto-Vietic vowel (surface values are given at the beginning of the subsection).
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4.2.2.3 Semi-articulatory property: EGG

The open quotient (OQ) of the vowel in the two registers is presented in Figure 4-13. The
upper and lower panels represent OQ as measured by the dEGG (derivative EGG) method
and the Howard method, respectively. A higher OQ indicates that the vocal folds are kept

apart for a longer proportion of the glottal cycle and vice versa.
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Figure 4-13. Mean 0OQ (open quotient) on the vowel in the low and high registers (bold
lines) as measured by dEGG (derivative EGG, upper panel) and Howard (lower panel)
method, by speaker. The thin lines represent individual OQ trajectories.

The first general pattern observed from Figure 4-13 is that for the three speakers,
F02, MO1, and M02, OQ is higher in the low than the high register in both OQ
measurements. This OQ difference tends to diminish over vowel duration. The speaker FO1

has a higher OQ in the low register than the high register for the Howard EGG but not the
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dEGG results. The speaker M03 does not show a clear and consistent OQ distinction
between the two registers.

Overall, the dEGG data spans over a broader range than the data measured by the
Howard method, which artificially boosts the cross-register OQ difference. The two
measurements are not perfectly correlated, as indicated by the OQ difference in the Howard
but not dEGG results for speaker FO1. A visual inspection suggests that this is largely due
to double or imprecise peaks and troughs in the dEGG signal. OQ results are not entirely
consistent with spectral results (H1*-H2*, CPP) either, as exemplified by the clear
distinction in speaker M03’s spectral results (Figure 4-8 and Figure 4-9), but not in his OQ

results.

4.2.2.4 Glottal and glottalized codas and their effects on the preceding vowel

The second wordlist recorded in 2022 includes target syllables with open syllables and
syllables closed by different types of codas: glottal fricative -h, glottal stop -?, lateral -1,
and glottalized lateral -1°. Figure 4-14 illustrates the vowel duration as conditioned by the
varying coda types. Compared to open syllables and ?-ending syllables, the fricative coda
-h tends to shorten the preceding vowel in all four speakers. The lateral -1 conditions a
longer thyme duration than its glottalized counterpart -1? in two speakers, FO1 and M02.

The effect of the glottal stop -? varies between speakers.
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Figure 4-14. Vowel duration by different coda types, by register and speaker.

The 10 on the vowel preceding these coda types is given in Figure 4-15, and H1*-
H2* in Figure 4-16. There is an overall tendency of a falling {0 in different coda contexts
and speakers. However, a closer look reveals significant individual variation. For example,
while FO1 and FO2 show a falling {0 for the syllable ending in the glottal stop -? and the
glottalized lateral - 17 in both registers, M01 has a rising f0 before the glottal stop in the
low register but a slight drop at the end in the high register. In the low register, M02 shows
a steep f0 dip before the glottalized lateral but a rising tail before the glottal stop.

The f0 in open and I-ending syllables generally pattern similarly in all registers and
speakers. The f0 before the glottal stop and the glottalized lateral is sometimes higher than
that in open syllables and preceding -1 (FO1, M01), but it is sometimes lower (F02) or shows

no clear and consistent difference (M02). Lastly, the fO in h-ending syllables is generally
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flatter and higher than the f0 in other categories due to its vowel shorting effect, but it also
sometimes drops abruptly (M02, high register) due to a quick and sudden change in

phonation type (Figure 4-16).
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Figure 4-15. fO on the vowel preceding different types of codas, by register and speaker.

Given the high variability of f0 in specific codas types across registers and speakers,
it already seems difficult to maintain that Arem has phonologized the fO contours
conditioned by glottal/glottalized codas into tones, as claimed by previous authors (Tran,
1990; Ferlus, 2013). A more detailed discussion of this matter follows in 4.3.

Let us now turn to coda-conditioned phonation. Generally, H1*-H2* drops to the
lowest level before the glottal finals -? and -1? (Figure 4-16), although exceptions can be
observed in the low register preceding -17 in M01 and MO02 (rising instead). This indicates
that the vowel is getting creakier right before these two codas. For the glottal fricative coda
-h, three speakers, F02, M0O1, and M02 show a creakier (tense) variant in the high register

and a breathier (lax) variant in the low register. Speaker FO1 also follows these patterns,
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although they are less distinct than in others. In short, glottal finals -? and -1° usually
introduce a creakier phonation onto the preceding vowel, but the glottal fricative -h has

different variants in the two registers.
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Figure 4-16. H1*-H2* on the vowel preceding different types of codas, by register and
speaker.

The third wordlist consists of words combining various vowels in the two registers
followed by plain sonorants /1, n, n, 1/ or glottalized sonorants /m?, n’, n?, n?/. Only one
female speaker recorded this wordlist, speaker FO1 in the above sections. The f0 and H1*-
H2* results of this dataset are illustrated in Figure 4-17. Syllables seem to have a longer
duration when they end in plain sonorants than glottalized ones. In both high and low
registers, the former has a higher f0 and a higher H1*-H2* than the latter toward their
offsets. These indicate that glottalized sonorant codas condition a lower f0 and a creakier

phonation than their non-glottalized counterparts.

174



High Register Low Register
N
I
o
()
N
©
=
o
£
=
—_ High Register Low Register
m
- 20+
g
()]
N
©
=
(]
=
*
N
x
L -20 L T T T T T T T T
L 0 100 200 300 O 100 200 300

Time from vowel onset (ms)
CodaType - Sonorant = Glottalized sonorant

Figure 4-17. Normalized fO (upper) and H1*-H2* on the vowel preceding plain and
glottalized sonorants (bold lines), by register, in the production of a 40-year-old female
Arem speaker. The thin lines represent individual trajectories.

Figure 4-18 gives examples of two syllables ending in /n/ and /n’/. One can easily

note the falling f0 contour and a creaky phonation at the offset of the glottalized rhyme.
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Figure 4-18. Oscillogram (upper) and spectrogram (lower) of two low-register syllables
[ki:n] (in ‘neck’ /uki:n/) and [ki:n’] ‘getting water’. FO trajectories (red dotted lines) are
overlayed spectrograms.

4.3 Discussion and interim summary

The results of the production study in this chapter refute the treatment of Arem as a tonal
language (Tran, 1990; Ferlus, 2013). This is because the glottal finals -h, -?, and glottalized
sonorants are still preserved in the language, and the duration, f0, and phonation
perturbations they condition on the preceding rhyme are highly variable across registers
and speakers. In particular, the fricative coda -h has both a tense and voiceless variant and
a lax and partly voiced variant. This coda usually shortens the preceding vowel, leading to
a generally higher and more level fO than other coda contexts. The glottal stop -? and
glottalized sonorants sometimes shorten the preceding vowel but less consistently than the
glottal fricative -h. These two glottal codas condition a creaky phonation toward the end of
the vowel (rhyme) that is often, but not always, accompanied by a falling 0.

The results of this chapter confirm that Arem has a register contrast cued mainly by
vowel quality differences and phonation type (Doan, 1986; Ferlus, 2013). The most

distinctive property of the Arem register is vowel quality. Vowels are more closed in the
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low than the high register, and the difference lasts throughout the vowel duration rather
than being limited to the vowel onset as in many other register languages in the area. In
practice, this means that the proto-vowel system was doubled, forming two register-
conditioned subsets. Note, however, that some proto-vowels have more than one variant
per register. The proto-vowel *a:, for instance, has up to five reflexes in Arem: two in the
low register, /¢:/ and /ia/, and three in the high register, /a:, &:, €:/. These secondary vowel
changes were partially conditioned by codas. An example is the change from high-register
*aw to [ew] (Ferlus, 2013).

There is no f0 distinction between the high and low registers, as suggested by
previous studies on Arem (Tran, 1990; Kasuga, 1994, 2008b; Ferlus, 2013). There is, however,
evidence for the phonation distinction between the two registers, by which the low register
has a breathier phonation. The evidence includes the spectral tilt measure H1*-H2*, the
measure of the regularity of vocal fold vibrations CPP, and semi-articulatory measures of
open quotient. Although there are some divergencies between phonation measurements,
this register-conditioned phonation difference is consistent across speakers.

Finally, onset stops tend to have a slightly longer VOT in the low than the high
register, a pattern found in many register languages (Brunelle et al., 2020; Brunelle et al.,
2022a; Ta et al., 2022). The closure duration of onsets is found to be longer in the low than
the high register with the velar stop /k/, but not the coronal stop /t/.

In conclusion, the Arem tonation system is a register contrast primarily cued by
vowel quality distinction and phonation type difference between a breathy (low register)

and a modal (high register) phonation.
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Chapter 5
Ruc — A Hybrid System of Tone

and Register

This chapter presents production and perception studies of the tonation system of the Ruc
language. I first provide some information on the Ruc people and their language in Section
5.1, focusing on previous work on the tonation system of Ruc. Section 5.2 presents a
production study of Ruc tonation, and its results will show that the language has a hybrid
system of tone and register, including four distinctive tones differentiated by 0 height, f0
contour, phonation type, vowel quality, and, to some extent, vowel duration and VOT.
Therefore, Ruc is the most obvious example of the intersection between register and tone
in Vietic languages. Another interesting result is that syllables ending in the glottal
fricative /-h/ do not show an f0 difference between the high and low registers, but rather
their phonation and vowel quality differ as much as those of other pairs of low- and high-
register tones. A perception study carried out to examine the perceptual prominence of the

phonetic properties (focusing on open and h-ending syllables) is then presented in Section
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5.3. It shows that perceptual cues roughly mirror the production properties of the tones:
F1 and fO strongly affect listeners’ perception of A tones, while the most prominent
perceptual cue for C tones is F1. The implications of the production and perception studies
for our understanding of the tonation systems of Vietic languages are discussed in Section

5.4.

5.1 Introduction

5.1.1 The Ruc people and their language

5.1.1.1 The Ruc people

Ruc people live in the Minh Ho4 district of the Quang Binh province in Central Vietnam.
They primarily reside in the three hamlets of Mo O 0 O, On, and Yén Hop of the Thugng
Hoa commune. In 2008, there were 99 households with 437 Ruc people (Ban-Dan-tdc-tinh-
Quéang-Binh, 2008, p. 16). Vietnamese authorities officially recognize Ruc people as one of
five groups comprising the Chttt. The other four groups are the May, Sach, Mi Liéng, and
Arem, who reside in neighbouring areas, all in Quang Binh province, except for a M Liéng
group living further north in Ha Tinh province. The Ruc dialect studied in this chapter is
spoken in the Mo O O O hamlet. The location of this variety is marked in Figure 5-1, along
with other groups of the Chut ethnicity, each of which speaks different Vietic languages,
Chut (Ruc, May, and Sach), Arem, and Maleng (Ma Liéng and Kha Phong). Ruc is an
endonym, and it means ‘the start of underground water,” which suggests that these people

typically resided near or along water sources emanating from caves.
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Figure 5-1. Ruc-speaking community (circled) and the other two Chirt dialectal groups,
May and Séach, along with other Vietic communities, Arem, M3 Liéng, and Kha Phong, in
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the provinces of Quang Binh and Ha Tinh.

In the ethnographic literature, Ruc people are initially known as Cha Cui or Tac
Cui people. The name Tac Cui seems to first appear in Guinard (1911), who claims that it
is the name used by Vietnamese people in Quang Binh to refer to a group of people leading

a semi-nomadic life deep inside the mountainous area of the province and only going to

Vietnamese and

commodities such as salt and clothes. Tdc Cui or Cha Ciii might be an exonym for these

other neighbouring villages to trade their forest products for other
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people derived from the word /txkujh/ (or /tykkuih/), which means ‘human being’ in the
neighbouring Katuic languages Bru, Taoi, and Pakoh (Nguyén, 1993, p. 11). This word is
also attested in other Katuic languages, like Ngeq /caku:j/, Souei /kuaj/, Kuay /ku:j/, Pakoh
/tikuaj/ and Ong /ku:j/ (SEAlang Mon-Khmer Etymological Dictionary, 2022). Since Quang
Binh is the home of many languages and dialects of the Katuic (Austroasiatic) branch, it
appears that the Vietnamese have borrowed a Katuic autonym when referring to the semi-
nomadic Ruc (Vs, 2012).

Prior to 1960, the Ruc still lived semi-nomadically in the forest in small groups of
one to three households (Vs, 2012). They used caves as dwellings or built temporary foliage
huts. In 1960, different small groups were persuaded to leave the forest to settle among
people of other ethnic groups. At that time, even the oldest Ruc people could not remember
whether they had lived elsewhere before or if they had always lived in the forest of Quang
Binh. However, according to V5 Xuan Trang (2012), the so-called Ngudn people (a group
of Viét-Muong speakers from the provinces of Thanh Hoa and Ngh¢ An, north of Quang
Binh) (Nguyén, 1973; Vs, 2012) living in the Tuyén Ho4 district (Quang Binh province) can
recall that the district was settled by sedentary Ruc people more than 200 years ago. The
Ruc people were only forced to leave their residential area as Ngudn people migrated
southward and took over their territory.

From 1960, many ethnographers and linguists, Vietnamese and foreigners (mainly
Soviets), organized short field trips to the village of the “Tac Cui” people to study their
culture and language. The researchers soon discovered that these people were closely
related to other Vietic groups in the area, especially with the Sach and May in Quang Binh,

and the endonym of Ruc was used from then instead of Tac Cui or Cha Ciii. However,
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determining the place of Ruc in the broader linguistic and cultural ethnic tapestry was not
an easy task. In 1959, the Ruc people were still grouped with May and Bru, Khua, Van
Kiéu, Ta Oi, even if the last four groups are nowadays clearly classified as Katuic-speaking
people (La et al., 1959, p. 212). Vwong (1963) rectified this and treated Ruc, May, and Arem
as dialects/subgroups of Sach, which he, in turn, classified as a Muong variety, and Mac
(1964) later added Ma Liéng to this Sach group. In 1973, the Ruc, May, and Sach were
finally classified as dialects of the same language, a classification that is still officially used
by the Vietnamese state (Pham, 1973; Ta, 1973). The Arem and M3 Liéng people and their
languages had not yet been investigated at that time, but these authors still grouped them
with Ruc, May and Sach under the ethnonym of Chut (meaning ‘rocky mountains’ in these

languages).

5.1.1.2 The Ruc language

From a linguistic point of view, recent studies show that Ruc, May, and Séch are indeed
three dialects of the same language, while Arem should be better considered as a separate
Vietic language. As for Ma Liéng and another local variety called Kha Phong (Kri Phoong
or Maleng Kari) in the Ha Tinh province, they are closely related to the Maleng group, a
Vietic branch mainly spoken in Laos (Tran, 1986; Ferlus, 1996, 2013; Ta & Ta, 2017; Babaev et
al., 2021; Sidwell & Alves, 2021a).

Guignard (1911) also provided a list of basic Tic Cui words, which he got by
sending a Vietnamese person to a Sach village where the Vietnamese often traded with the
Tic Cui. These words were not directly elicited from Téc Cui people but from a speaker of
Sach, who insisted that there was not much difference between his language and Tac Cui.

Comparing the transcription of these words with later Ruc lexical wordlists, it is safe to
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assume that the Tac Cui described here were indeed Ruc people (Table 5-1). These would

therefore be the very first Ruc lexical items ever recorded'’.

Table 5-1. Some Tac Cli words by Guignard (1911) in comparison with later Ruc lexical

word lists.
Téc Cui Ruc (Nguyé Ruc Ruc (Solnt
: . uc (Nguyen x uc (Solntsev
French English (Guignard, ot al., 1988) (Nguyén, ot al. 2001a)
1911) 1993)
kulook?,
téte head cu luoc kuluok kul"ok*
kuluok*
oreille ear xai saj saj' caj
aller go thi ti ti’ ti’
eau water dac dak dak® dak®
ventre stomach ci dan kdal kudol! ku’d¥l!
vin wine cudé pado pudd’ pu‘do!
porc pig khiin kul kur® kur!
banane banana catay kataj kataj! katj!
lune moon mat plan pul’an puloan® pul’an?
étoile star ctiminh kiimin kuminh! kumin!

The Ruc people who participated in the recent study reside in the Mo O O O hamlet

of the Thugng Hod commune, Minh Ho4 district, Quang Binh province (Figure 5-1).

5.1.2 Ruc phonemic inventory

As a Vietic language retaining many archaic features in its phonemic systems, Ruc has
attracted researchers’ attention. Detailed linguistic wordlists and descriptions of the

language include Nguyén et al. (1988), Nguyén (1993), and Solntsev et al. (2001a). This section

17 Mark Alves suggested to me that these might be words from Sach people since there are few lexical
differences between May, Ruc, and Sach. However, given that Sach people have never been referred to and
confused with the “Tac Ci” group, I maintain my position here.
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provides a sketch of the Ruc phonemic inventory, focusing on its tonation system. This
information is synthesized from the works mentioned above, but I have adapted and
transcribed them in IPA based on my own data collection during two field trips to the

community in 2019 and 2021.

5.1.2.1 Phonological word
Phonological words in Ruc can be either monosyllabic or sesquisyllabic. Sesquisyllabic
words are characteristic of many Austroasiatic languages (Thomas, 1992) and consist of two
parts: a main stressed syllable exhibiting the full phonemic inventory and an unstressed
presyllable that has a more restricted phonemic structure and is subject to reduction.
Presyllables are highly variable between speakers. The segmental structures of mono- and
sesqui-syllables are as follows:

Monosyllabic: Ci(C)V(Cy)/T

Sesquisyllabic: Cp) v(Cp2).Ci(C)V(C)/T
where C; is the consonant onset of the main syllable, C>1s one of the liquids or semivowels
/1, r, w/, V 1s the obligatory main vowel (monophthong or diphthong), C3 is the coda (a
consonant or a glide), Cp; is the onset of the presyllable, v is the vowel of the presyllable,
Cp2 1s the coda of the presyllable, and 7' is the tone of the main syllable. The period (.)
marks the boundary between the presyllable and the main syllable. Examples of some

canonical Ruc words are given in Table 5-2.
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Table 5-2. Examples of mono- and sesquisyllabic words in Ruc.

CiV/T to:! measuring la:? leaf

CVGC/T co:l® speaking ku:l pig

CiCVG/T p'ra:w’ Six twe:t* parrot
vCiV(C)/T aka:? fish wramn! stick
CoivCiV(C3)/T ka.le:! chopstick pu.kup? male
Cp1vCpC1V(C3) /T com.po:! dream pon.te:w! carry on one’s head

5.1.2.2 The presyllable

In presyllables, there are four contrastive vowels: /i, u, w, a/. In fast speech, they can be
neutralized as /o/ or even dropped.

The possible onsets of presyllables are /6, p, m, t, I, 1, c, k, h/.

The five consonants /m, n, n, 1, r/ are allowed as presyllable codas. These codas are
usually homorganic with the main syllable onset, for example, com.po.’ ‘dream’, pan.te:u’
‘carry on one’s head’.

The instability and variability of the presyllable are also detectable by the fact that
it could be optionally dropped or replaced by /?/ preceding main syllable onsets /r, 1/, or
become a prenasalized part of the main syllable onset. For example, ka.lap® > ?lap’

‘shoulder’, ta.key > "kep ‘tree branch.’

5.1.2.3 The main syllable

The onset of the main syllable is a single consonant or a consonant cluster. In this position,

the consonant system is at its fullest (Table 5-3).
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Table 5-3. Ruc onset consonants.

Labial-

Labial Dental Palatal Velar Glottal
dental
Plosive pp"b tthd c f k k" ?
Nasal m n n 1
Fricative fv S h
Retroflex ) t
Trill r
Approximant W ]
Lateral 1

Ruc has 18 consonant clusters where the second position is always one of the three

phonemes /r, 1, w/. These clusters are in Table 5-4.

Table 5-4. Ruc onset consonant clusters.

pl pr
p'l pr
61 br
ml W
tl tr tw
kl kr kw
kr kPw

hw

The number of consonants is more restricted in the coda position, and the stops are

all unreleased (Table 5-5).

Table 5-5. Ruc codas.

Labial Dental Palatal Velar Glottal
Plosive p t c k ?
Nasal m n n 1
Fricative S h
Trill r
Approximant W ]
Lateral 1
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Ruc has three diphthongs and nine monophthongs, out of which five monophthongs
further contrast in length. However, Nguyén (1993) claims that this vowel length contrast is
gradually disappearing, a process that has been occurring across Vietic languages; for
example, modern Vietnamese retains only two short vowels /¥, a/ (Nguyén, 1993, p. 37). As
will be clearer later, vowels are always short before the final fricative /-h/ than other codas
and in open syllables. The vowel inventory of Ruc in main syllables is given in Table 5-6.
We will also see in §5.2.2 that these vowels start on an onglide and an offglide, conditioned

by the register of the syllable.

Table 5-6. Ruc vowels.

19 wo ud

1 u u
e 'Y 0. 0
€ a: a 200

5.1.3 The tonation system of Ruc: previous studies

There have been three main descriptions of the Ruc tone system. All of them are based on
the auditory impressions of the authors (Nguyén et al., 1988; Nguyén, 1993; Solntsev et al.,

2001a).

Nguyén Phii Phong, Tran Tri Déi, and Michel Ferlus (1988)

In the introduction to their Vietnamese-Ruc-French comparative lexical list, Nguyén et al.
(1988) describe the Ruc phonemic inventory, including the first systemic characterization
of Ruc tones. The symbols they used to encode the tones, their phonetic properties, their

correspondences in Vietnamese tones, and their source(s) are summarized in Table 5-7.
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Table 5-7. Ruc tone system by Nguyén et al. (1988).

Vietnamese Alphanumeric

Tone  Encoding Properties correspondences  comvention Source
1 a [ High tone Ngang Al Native
2 a L Low tone Huyén A2 Native
3 a |~ ’ Glottalized rising tone Séc Bl Native
4 a Lz Glottalized low tone Niang B2 Native/borr.
5 a | Rising tone Séc Bl Borrowed
6 a L Low falling tone Niang B2 Native /borr.

A first point to note is that Nguyén et al. (1988) did not treat tones in syllables ending
in -h and stops (traditionally alphanumerically transcribed as C1 and C2, and D1 and D2,
respectively) as separate tones. They did not explicitly mention which tones these syllables
bear and did not describe their contours. They described Ruc as having two tones with final
glottalization (d and ¢ in their conventions, the third and fourth rows in Table 5-7. Although
they did not state this explicitly, we can assume that these two tones are derived from
syllables with historical final glottal stop -? or glottalized rhymes. When Vietnamese words
with tone sdc—the tone with the same diachronic origin as the Ruc glottalized rising tone—
are borrowed into Ruc, the tone appears without final glottalization as it does in Vietnamese
(a@ in their convention, the fifth row in Table 5-7).

Nguyén et al. also claimed that out of the two tones g (glottalized low) and a (low
falling), one must be the “inherited realization” in Ruyc, while the other is influenced by
neighbouring languages, although the distinction is subtle, and it is hard to tell them apart.
They seem to mean that the low falling tone (a) was borrowed from the Vietnamese nang
tone. However, the examples of the two tones they gave (Nguyén et al., 1988, p. 16) seem to

suggest that the variant a is present in syllables with stop codas, while the variant ¢ in open
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syllables and syllables with sonorous codas.

Along with the six tones, the authors stated that Ruc has a phonemic contrast of
voice-type register between “head voice register” vs. “breathy voice register” derived from
the loss of voicing contrast in onsets like many other languages in Southeast Asia. They
note that this breathiness is particularly clear on diphthongized vowels /e, °A, ©o, °a, °a/,
although this opening prediphthongization is not consistent in their recording.
Unfortunately, the authors were unclear about which tones these vowel qualities are
associated with: in their lexicon, they are present in words with both high-register and low-

register tones.

Nguyén Vin Loi (1993)

According to Nguyén (1993), Ruc has four tones historically derived from the loss of the
final glottal stop *-? and the devoicing of onset stops. As the final glottal fricative /-h/ is
still preserved in the language, the author treats tones in syllables ending with /-h/ as
allotones of those in syllables ending in vowels or sonorants (Al and A2). Although not
explicitly mentioned by Nguyén, tones in checked syllables (D1 and D2) seem to be treated
as allotones of those derived from the final glottal stop *-? (B1 and B2). According to the
author, the tones of Ruc with their diachronic sources and historical developments are

given in Table 5-8.
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Table 5-8. Diachronic sources of the Ruc tones.

Category A Category B Category C Category D
-9) (<*-7) (-h/s) (-p/t/c/k)
High register Al B1 Cl DI
(< *voiceless onsets) (Tone 1) (Tone 3) (Tone 1) (Tone 3)
Low register A2 B2 C2 D2
(< *voiced onsets) (Tone 2) (Tone 4) (Tone 2) (Tone 4)

The four tones of Ruc, according to Nguyén, are differentiated by four phonological
features: (i) register (0 height), (ii) contour, (iii) final glottal stop (glottalization), and (iv)
breathy phonation. The distribution of these properties in the realization of the four tones
is given in Table 5-9, a modification of Nguyén (1993, p. 30). One can note that final
glottalization is a characteristic of tone B2 but not B1, although both are derived from *-?.
Likewise, breathy phonation is attributed to tone A2 only but not B2, despite the two tones
being both in the low register derived from syllables with proto-voiced onsets. As
mentioned above, the author does not treat Ruc as having phonemic C1, C2, D1, and D2

tones.

Table 5-9. Phonological features of the four tones of Ruc (modified from (Nguyén, 1993:
30).

Tone 1 (A1) Tone 2 (A2) Tone 3 (B1) Tone 4 (B2)
High register + - + -
Contour - - + +
Final glottal stop - - - +
Breathy phonation - + - -

Nguyén also provided a schematic representation of the tones, depicting their

relative heights and contours. This schematization is reproduced here in Figure 5-2.
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Tone 1 Tone 2 Tone 3 Tone 4

55
53 35 434

22
31?2

Figure 5-2. Height and contour of Ruc’s tone and tonal variations. The two/three-digit
numbers accompanying the tone trajectories are Chao tone letters. (Figure reproduced
from Nguyén Van Loi (1993: 29)).

Nguyén described the phonetic form of Ruc tones as follows:

Tone 1 is a high-level tone. It has a clear voice phonation and no glottalization. The
tone is situated at the ceiling of the tonal space, represented by the numeric convention 55.

Tone 2 has two variants. The main variant is a low-level tone situated at the bottom
of the tonal space, represented by the numeric convention 22. This variant has a breathy
phonation, contrasting with the other three tones. It is found in words that have a clear Ruc
origin.

A secondary variant of tone 2, which the author calls tone 2a, is a high-falling tone
(53). This 2a variant is mainly found in words borrowed from Vietnamese with the huyén
tone. However, Nguyén does not mention whether this variant has breathy phonation.
Neither tone 2 nor tone 2a is glottalized. Why Nguyén treated tone 2a as a variant of tone
2 is unclear, but this could be attributed to their common diachronic origin.

Tone 3 is a middle-rising tone (35). No type of phonation or glottalization is
reported for this tone.

Tone 4 has two variants, like tone 2. The main variant, found in native Ruc words,

is a falling-rising tone (434 contour) derived from historical ?-ending syllables with voiced
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onsets. It has no marked phonation. The other variant (4a) is found in words borrowed from
Vietnamese and is realized as a mid-falling tone with final glottalization (31?). Nguyén
described this final glottalization as strong as a glottal stop /-?/ reminiscent of the final
glottalization found at the end of standard Vietnamese ndng. He seems to have considered
this tone a variant of tone 4a because its source, Vietnamese ngng, has the same diachronic
source as tone 4.
Besides the four phonetic characteristics mentioned above, Nguyén (1993, pp. 36,
38) also considered the phenomenon of vowel modifications as a property associated with
high- and low-register tones. Similar changes are common in Mon-Khmer languages that
have developed a comparable register distinction from an initial voicing contrast in onsets
(Huffman, 1976; Ferlus, 1979a). These vowel modifications are as follows.
— In syllables with high-register tones (tones 1 and 3), close vowels /i, i, u:/ are

more open at their beginning and therefore have rising onglides: /i:, i, u:/ > [°i,

— In syllables with low-register tones (tones 2 and 4), open and open-mid vowels
/e, a:, o1, ¥:/ are more closed at their beginning and therefore have falling onglides:
/e:, ai, o1, ¥/ > [%€, ®a:, o, °¥1].
Also, note that Nguyén did not describe the tone in syllables with the final glottal
fricative /-h/ and treated them as having tones 1 (Al) and 2 (A2), depending on their

historically voiced or voiceless onsets.

Solntsev et al. (Solntsev et al., 2001a)

From the same dataset obtained during the Vietnamo-Soviet linguistic expedition on Ruc
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in 1986 that had been partly analyzed by Nguyén (1993), Solntsev et al. (2001a) provided a
description of the Ruc tone system, which is by and large in accordance with that of Nguyén
(1993) despite minor differences. For Solntsev et al., as for Nguyén, Ruc has four
phonological tones, with tones 2 and 4 having variants limited to Vietnamese loanwords.
The table of phonetic properties of this four-plus-two-tone system is reproduced in Table
5-10, and Figure 5-3 represents these tones in the tonal space.

From the table and figure, one can see that the main differences with Nguyén
(1993)’s description are the presence of the final laryngeal (= glottal) stop /-?/ at the end of
tones 3 and 4a, and the fact that tone 4 has pharyngealization'®. As in Nguyén (1993)’s
description, breathy phonation, which Solntsev et al. called aspirated, is found in tone 2

only.

Table 5-10. Phonetic properties of Ruc’s tones (reproduced from Solntsev, Solntseva, &
Samarina, 2001b: 43).

Tone
Phonetic properties 1 2 2a 3 4 4a
(Al) (A2) (A2a) (B1) (B2) (B2a)
Final laryngeal stops - - - + - +
Pharyngealization - - - — + -
Aspirated (breathy) - + - - - -
Phonation
Tense + - - + - -

18 Although the pharynx is sometimes said to be involved in register contrasts in Southeast Asian
languages (Gregerson, 1976), I am not aware of any description of pharyngealization as a tonal/registral
feature in these languages. By “pharyngealization”, Solntsev et al. might very well have meant
“laryngealization”.
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?
Tone 3
Tone 1
Tone 4
Tone 2a
AN ? Tone 2
Tone 4a

Figure 5-3. Melodic tone contours in Ruc (Solntsev et al., 2001b, p. 44).
Solntsez et al. described the four tones as follows:

Tone 1 (Al - 44) and Tone 2 (A2 - 22) sometimes approach each other in terms of
f0 height. Given that they are both level tones, they are differentiated by virtue of the
breathy phonation characterizing tone 2 (no other tone and/or tonal variant has breathy
phonation).

Tone 2a (31) is found in words borrowed directly from Vietnamese or Ruc words
pronounced under Vietnamese influence. Some words can be pronounced with both
variants, but when variant 2a is chosen, no breathy phonation or vowel modification
surfaces, contrary to the main variant. For example, [ko:?*] ~ [k°:?] ‘stork,” [Pa:n®®] ~
[B*a:n?] ‘yellow.’

Tone 3 (BI - 35%) ends with a laryngeal (glottal) stop /-?/, which is not the case in
Nguyén (1993)’s description of this tone.

Tone 4 (B2 - 324) is sometimes, especially at a slow speaking rate, pronounced
with a middle laryngeal stop that breaks the rhyme into two parts, reminiscent of tone nga

in modern northern Vietnamese. This is the “pharyngealization” (more accurately,
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laryngealization) feature included in Table 5-10 for tone 4.

Tone 4a (317) is also mainly found in words borrowed from Vietnamese or adapted
to Vietnamese pronunciation. It ends in a clear glottal stop (as in tone 3) and has a shorter
duration than the other tones.

The three descriptions of the Ruc tonation system summarized above disagree as to
which tone has variants—tones 3 (B1) and 4 (B2) in Nguyén et al. (1988), but tones 2 (A2)
and 4 (B2) in Nguyén (1993) and Solntsev et al. (2001a)—and as to which tone has breathy
voice and final glottalization. These descriptions are helpful initial approximations for

studying the Ruc tonation system, but experimental studies of Ruc tones are warranted.

5.1.4 Research questions

This chapter investigates the production and perception of Ruc tones. It aims to answer the

following research questions.

1. How are Ruc tones phonetically realized in terms of f0 height, fO contour, phonation

type, vowel quality, duration, and any type of glottalization?

— Is there any difference between the onsets of syllables with historically voiced and
voiceless stops?
— What are the characteristics of tones in syllables ending in -h?
— How can the characteristics of Ruc tones be linked to its tonogenesis and
registrogenesis?
2. What are the phonetic properties Ruc listeners use to perceive tones? What is the

perceptual weight of each of these properties?
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3. What is the link between the production and perception of Ruc tones? Are there any

differences between social groups and individuals?

In order to answer these questions, two experiments were conducted in the
community. A production study was carried out first in the summer of 2019. This dataset
was analyzed in the two following years, and some initial results were reported in Ta (2021).
These results were then used to prepare a perception study performed in the winter of 2021.
During this second field trip, I also collected more production data to complement those
obtained in the first trip. The production and perception studies will be presented separately

below.

5.2 The production experiment

5.2.1 Method

5.2.1.1 Participants and wordlists

Twenty Ruc speakers (ten men and ten women) living in Mo O O O (Thuong Hod, Minh
Hoda, Quang Binh) participated in the production experiment in July 2019 (Table 5-11).
They were all Ruc-Vietnamese bilinguals and were more than 20 years old at the recording
time. One young man and one older woman reported knowing Nguon, a Vietic language
that is genetically and geographically close to Vietnamese and Muong. One young man
and one older man also know Khua, a variety of the Bru language spoken in the Minh Hoa
district. The latter (born in 1955) also knows Lao, a Tai language and the official language
of Laos, thanks to his family and contacts with people on the Laotian side.

In order to investigate possible demographic differences in the phonetic realization
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of tones and registers in Ruc, participants were carefully recruited so that they formed a
roughly balanced pool of speakers on the basis of sex and age group. Arbitrarily choosing
45 years old as a threshold resulted in four groups composed of 1) five young men (mean
=29.4, sd =17), 2) five older men (mean = 56.6, sd = 8.4), 3) six young women (mean =
32.3, sd=9.4), and 4) four older women (mean = 59.8, sd = 11.5)'°. No one reported having
any hearing or speaking difficulties. The speakers were compensated for their participation

in the study.

Table 5-11. Ruc participants in 2019.

Participant YoB Languages spoken
FO1 1994 Ruc, Vietnamese
F02 1966 Ruc, Vietnamese
F03 1972 Ruc, Vietnamese, Nguén
F04 1989 Ruc, Vietnamese
F05 1999 Ruc, Vietnamese
F06 1986 Ruc, Vietnamese
FO7 ~1975-1977 Ruc, Vietnamese
FO8 1950 Ruc, Vietnamese
F09 1976 Ruc, Vietnamese
F10 1949 Ruc, Vietnamese
MO1 1996 Ruc, Vietnamese, Khua
MO02 1961 Ruc, Vietnamese
MO3 1973 Ruc, Vietnamese
MO04 1981 Ruc, Vietnamese, Nguén
MO5 1983 Ruc, Vietnamese
MO06 1955 Ruc, Vietnamese, Khua, Lao
MO7 1994 Ruc, Vietnamese
MO8 1994 Ruc, Vietnamese
M09 1955 Ruc, Vietnamese
M10 1970 Ruc, Vietnamese

1 1t needs to be mentioned that one woman (F07) did not know her year of birth but judging from her
appearance and her relationships to other people in the community, she was grouped into the young female
group. Many Ruc people do not know their ages, as their grandparents and parents did not record time in
consecutive years when they still lived in forest.
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I compiled a wordlist of 66 lexical items (Appendix 5-1), which contain syllables
combining five vowels /i:, €, u:, o, a:/, four onsets /p, t, k, I/ and four tones, A1, A2, BI,
and B2. These target syllables were either monosyllabic words or the main syllables of
sesquisyllabic words. Words with open syllables (ending in vowels) were preferred, and
when they were not available, words ending in the glide /j/ or the nasal or lateral segments
/m, n, 1, I/ were chosen. The wordlist also includes some words with final stops to fill in
accidental gaps in the vowel-tone-onset combinations. I also included four words ending
in the final fricative /-h/ with the vowel /a/ to investigate the characteristics of tone/register
in this context.

An initial analysis (Ta, 2021) of the first wordlist showed that tones in syllables
ending in /-h/ are phonetically distinct from the two tones A1 and A2, of which they are
traditionally considered allophonic variants. As this unexpected difference can shed new
light on our understanding of tonogenesis and registrogenesis, I went back to the Ruc
community in October 2021 to record more words ending in /-h/. This was also an
opportunity to record more open syllable words to complement the initial results obtained
in (2021) showing that different types of synchronic onsets (different manners and places
of articulation of the four onsets /p, t, k, 1/) do not condition tonal/registral differences. This
second wordlist contains 12 words ending in /-h/ and 38 words ending in vowels (without
controlling for onsets) (see Appendix 5-2). Note that there are no words with the vowels
/i., €/ and the low register tone C2 due to systematic gaps. The second wordlist also
contained some open-syllable words identical to those in the first wordlist recorded in

2019.
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After the perception experiment (Section 5.3), seventeen?® speakers agreed to
record the second wordlist, including four younger males (mean = 24.5, sd = 3.8), five
older males (mean = 56, sd = 7.2), five younger females (mean = 26.3, sd = 4.5), and three
older females (mean = 48.8, sd = 4.3). These include some speakers who participated in
the experiment in July 2019 (two young males, three old males, three young females, and
one old female). The speakers were compensated for their contribution to the experiment.

Besides these two main wordlists, thirteen participants agreed to record a third,
shorter wordlist right after completing the perception experiment. These recordings were
meant to compare specific participants’ production and perceptual weights. This list
included eight words (Appendix 5-3) in the production analysis.

Information about Ruc participants who took part in the 2021 experiments is given

in Table 5-12.

Table 5-12. Ruc participants in 2021.

Perception  Recorded Recorded

P;;:::l YoB Languages spoken Pa;:l;g);;ted experim.ent the 2'?“ the 3id
completion wordlist wordlist

Ruc, Vietnamese,

MO1 1955 Khia, Lao % % %

MO02 1961 Ruc, Vietnamese v v
Ruc, Vietnamese v

MO03 1965 Neudn v P

MO04 1959 Ruc, Vietnamese v

MO05 1996 Ruc, Vietnamese v

MO06 1993 Ruc, Vietnamese v

MO7 1992 Ruc, Vietnamese

MO8 2003 Ruc, Vietnamese v v v

M09 1992 Ruc, Vietnamese

MI10 2003 Ruc, Vietnamese v

Ml11 1969 Ruc, Vietnamese v v

20 Data from two other older males were excluded before annotating as they had many hesitations and
disruption during recording sessions.
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MI12 1971 Ruc, Vietnamese v v v
M13 1996 Ruc, Vietnamese v v
M14 1971 Ruc, Vietnamese v 4
M15 1959 Ruc, Vietnamese v v
M16 1994 Ruc, Vietnamese v v
M17 2000 Ruc, Vietnamese v v
M18 2003 Ruc, Vietnamese v v
M19 1992 Ruc, Vietnamese
M20 1995 Ruc, Vietnamese v
M21 1994 Ruc, Vietnamese v v

v
FO1 1996 Ruc, Vietnamese v
F02 1995 Ruc, Vietnamese v v v
FO03 1997 Ruc, Vietnamese v
Fo4 1994 Ruc, Vietnamese
FO05 1994 Ruc, Vietnamese v v v v
F06 2000 Ruc, Vietnamese v
FO7 1987 Ruc, Vietnamese v v v v
FO8 1949 Ruc, Vietnamese v
F09 1962 Ruc, Vietnamese v
F10 1972 Ruc, Vietnamese v v v
F11 1999 Ruc, Vietnamese v
F12 1989 Ruc, Vietnamese v v v
F13 1976 Ruc, Vietnamese v v
F14 1950s  Ruc, Vietnamese v 4
F15 1975 Ruc, Vietnamese v 4
F16 1975 Ruc, Vietnamese v v 4
F17 1975 Ruc, Vietnamese v 4
F18 2000 Ruc, Vietnamese v

5.2.1.2 Recording

I read target words in Vietnamese to the Ruc participants and asked them to translate and
pronounce them in a frame sentence:

ho: A co:1®! sje:rnB! 1a:j®? ty:kB! pani:A! (ca)man®!
I say sound __ againfor  you (pl.) hear

‘I say the word __ again for you to hear.’
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The three wordlists were all recorded four times, and the items were randomly
ordered at each iteration. Recordings were made in the same wooden house in the
community on both field trips. The recording sessions were sometimes disrupted by strong
winds blowing through the valley where the Ruc village was located or by noise from
domestic animals. In these cases, the affected recording tokens were replaced by asking the
speakers to repeat them one more time. Recording sessions took 25 — 40 minutes per
speaker for the first two wordlists and 5 minutes for the last.

In the summer of 2019, a high-quality sound channel was obtained with a Shure
Beta53 headset. A Rothenberg EG2PCX electroglottograph was also used to record three
signals: an EGG channel, a larynx height tracker, and a second audio signal used for
synchronization purposes (cf. Chapter 4). The second sound channel was recorded using a
Behringer ECM8000 microphone connected to the EG2PCX. All four signals were
recorded on a Macbook running the SpeechRecorder application through a Steinberg
UR242 preamplifier.

In the winter of 2021, only two audio channels were recorded: one with the same
Shure Beta53 headset and another with a Beyer Dynamics M500 TG, both connected
through the same Steinberg UR242 amplifier to a Macbook running SpeechRecorder.

The high-quality audio signals recorded with the Shure Beta53 during both field
trips will be incorporated and reported together. The EGG data in the first trip will be
analyzed and reported in a section about semi-articulatory results. As in Chapter 4, the
larynx tracking data will not be reported.

The merging of the two datasets collected in 2019 and 2021 unavoidably causes

some drawbacks, such as minor differences in equipment settings, changes in individuals’
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voices over time (two years), and unbalanced numbers of tokens across speakers. This is
exemplified by Figure 5-4, which represents f0 tracks for the six tones in the production of

four speakers who recorded the two long wordlists.
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Figure 5-4. The six tones of Ruc in the production of a man born in 1994 (younger man),
a man born in 1955 (older man), a woman born in 1994 (younger woman), and a woman
born in 1972 (older woman) in the two years of 2019 and 2021.

For two younger participants (upper rows), the f0 height and contour of each tone
are roughly identical across the two years of recording. For the two older participants
(lower rows), except for the high-register tone A1, tones in 2021 have a higher f0 than in
2019, although their contours are the same. This turned out not to be problematic because

almost every tone was raised in f0, thus maintaining the relative differences between the

two tones in each tonal category (A, B, C). Figure 5-5 shows Cohen’s ds, a measure of the
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separateness between the two tones in each category, for six phonetic properties of Ruc
tones in the production of the seven speakers who recorded both wordlists in 2019 and
2021 (more in §5.2.3). Except for speaker FO5 (a young woman), speakers do not show
large changes in Cohen’s ds, suggesting that the extent to which the high and low registers

were differentiated over two years was relatively stable.
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Figure 5-5. Cohen’s d scores of phonetic properties in the production of speakers
recorded two wordlists in 2019 and 2021.

I, therefore, decided that the advantages of combining the three sets of recordings
outweighed the drawbacks. To further minimize the detrimental effects of using several
wordlists, two measures were taken: (i) treating a participant’s recordings as belonging to
separate levels of the speaker factor if they were made in different years, and (ii) always

including speaker and word as random effects in statistical models.
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5.2.1.3 Data annotation and processing

A number (84) of tokens had to be excluded due to uncontrolled background noise (wind
gusts, domestic animals, vehicles), disfluencies and confusion in target words. The
remaining 4579 tokens were annotated in Praat TextGrids. Data extraction, cleaning, and
normalization were performed following the same procedure as in Chapter 4. In the end, I
had to exclude 5% of f0 measures, 3.1% of F1 measures, 4.8% of F2 measures, 7.5% of
H1*-H2*, 7.5% of H1*-A1%*, 10.9% of HI*-A2*, 8.1% of H1*-A3* measures, 4.9% of

EGG-based Howard threshold OQ, and 8% of dEGG-based OQ measures.

5.2.1.4 Statistical modelling

In order to test for potentially significant effects of contextual factors (tone, vowel, onset)
and demographic factors (sex and age) on the phonetic and semi-articulatory properties of
tone/register in Ruc, GAMMs (generalized additive mixed models) (Wood, 2006) were built
for each of the properties using the R package mgcv (Wood & Wood, 2015). The reason for
choosing GAMMs over other types of statistical modellings is that (i) it provides non-linear
estimations of time-varying data (smooths), like f0, F1, F2, H1, H2, CPP, other spectral
measurements, and OQ, and (ii) it nicely handles the issue of auto-correlation inherent to
time-varying data (Wood, 2006; Baayen, van Rij, de Cat, & Wood, 2018).

As the focus of this chapter is on differences between tone/register in terms of
phonetic and semi-articulatory properties, the fixed factor in every GAMM will be Tone.
By-subject and by-word random smooths will also be included in models to account for
the random effects of speakers and lexical items. If the compounding effect of Tone with
contextual factors (vowel, onset) and social factors (sex, age) are of interest, the interactions

between these properties and Tone will be created and included in models as both intercepts
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and smooths. Until now, this is the only known method to handle with interactions of

factors in GAMMS (Tremblay & Newman, 2015; Desmeules-Trudel & Brunelle, 2018; Unal-
Logacev, Fuchs, & Lancia, 2018; Wieling, 2018; van Rij et al., 2019; Tabain & Beare, 2020; Ta et

al., 2022; Kirby, Pittayaporn, & Brunelle, 2023). An example of a GAMM designed to

investigate the effect of Tone on the F1 realization of Ruc vowels is given below:

F1 ~ Vowel Tone +
s(Time, by= Vowel Tone) +
s(Time, Word, bs="fs", m=1) +
s(Time, by = Subject, bs="fs", m=1), data=..., rho=...,
AR.start=...Sstart.event, family= "scat")

Throughout this dissertation, whenever GAMMs are used, autocorrelation and
scattering distributions of the data are handled with built-in variables in gam or bam
functions of the mgcv package (Wood, 2006; Wood & Wood, 2015; Baayen et al., 2018; Wieling,
2018; Ta et al., 2022). In all GAMM-predicted panels in the figures that follow two or any
number of time-series data trajectories are said to significantly differ from each other at
any given time point if their 95% confidence intervals (ClIs) do not overlap. This is a
straightforward and intuitive interpretation of the statistical results that GAMMs offer.
When GAMM-predicted difference between two categories is used instead, it is said to be
significant if its CI does not touch the x-axis.

As will be clear later, Ruc tones are usually differentiated by large differences in
{0, phonation, and vowel quality. Therefore, GAMMs will only be used when needed, i.e.,
when some differences between categories are not robust and need to be tested statistically.

For non-time varying data such as VOT, closure duration, and rhyme duration,

generalized mixed-effect models fitted with the R package /mer (Kuznetsova et al., 2017)

were used. By-subject and by-word random intercepts were included in the models. The
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maximal models include fixed factors of register, vowel, place of articulation, and all their
two-way interactions. The optimal one is the result of the model simplification procedure

described in Chapter 4.

5.2.2 Results

5.2.2.1 Consonantal properties

It is usually found that in register languages, devoiced voiced stops have a slightly longer
VOT than their historically voiceless counterparts (Brown, 2020; Brunelle et al., 2020; Ta,
Brunelle, & Brown, 2020; Brunelle & Ta, 2021; Brunelle et al., 2022a; Ta et al., 2022). It is also
cross-linguistically attested that voiced stops have a shorter closure duration than voiceless
stops (Lisker, 1957; Lehiste, 1970; Shen, Wooters, & Wang, 1987; Gao, 2015). As voiced stops
in Ruc presumably devoiced, leading to the formation of low-register tones, one could
expect that this onset series still retains some remnants of VOT and exhibits closure
duration differences compared to the unchanged voiceless stops. This section reports the

results from the first wordlist as it was controlled for onsets.

Voice onset times
Figure 5-6 provides the VOT distribution of Ruc onset stops grouped by fone and place of
articulation. Tones are further grouped by their tonal etymologies—their original onset
voicing and laryngeal finals. These VOT values are almost all positive, which is expected
since voiced onsets in the language were presumably devoiced.

Two major patterns can be observed from these distributions. Firstly, onsets in
syllables with low-register tones (A2, B2, C2) seem to have longer VOTs than their high-

register counterparts (Al, B1, C1). Secondly, there are few tokens with closure voicing

206



(negative VOTSs), especially for the main syllable onset /p/ of the word /lapu®?/ ‘gourd’

(top-left panel), which was usually implosivized under the influence of the Vietnamese

cognate /bu:?/.
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Figure 5-6. VOT distributions of onset stops in Ruc by tone and place of articulation. Tones
are further paired by their etymological sources. Some observations with VOT smaller
than -100 ms were truncated, and different scales were used for the three PoAs to
facilitate visual inspection.

Table 5-13 reports the number of observations, mean values, and standard
deviations for VOT in each category. Generally, standard deviations are high due to
individual variation. VOTs in the low-register tones, A2, B2, and C2, are always higher
than in their high-register counterparts at all three places of articulation. Within each tone,
the further back the articulation, the longer the VOT, which is universally expected

(Fischer-Jorgensen, 1954; Peterson & Lehiste, 1960; Cho & Ladefoged, 1999).
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Table 5-13. Average VOT values (in bold) of onset stops in Ruc by tone and place of
articulation. The number of tokens is italicized, and standard deviations are in
parentheses. The high standard deviation of A2 at the bilabial place (shaded cell) was due
to implosive readings of the word /lapu:??/.

Al A2 B1 B2 C1 C2
60 108
Bilabial 80 80 186 131
9.5 (13.3) 2.7 (38.3) 7.8 (11.3) 8.6 (5.3) 9.4 (7.3) 18.7 (7.9)
539 590 450 305 208 122
Coronal
10.4 (7.6) 18.5 (9.9) 10.3 (9.1) 14 (10.2) 13 (7.2) 19.2 (11)
393 379 519 295 58 59
Velar

164 (13.1) 248(168) 16(15.1) 243(17.3) 24488  404(1L6)

In order to see if VOT differences are statistically significant, linear mixed-effect
models were fitted to the VOT data. The VOT data of the word /lapu:*?/ was excluded
before running the models. The optimal model includes binary interactions between vowel/
and register and place. The summary of the model is given in Table 5-14. These statistical
results confirm that onset stops in the low register have a significantly longer VOT
compared to the baseline of the high register. VOT is also significantly longer in velars
than in the bilabial baseline. However, the VOT difference between bilabial and coronal
places is not significant. One interaction between the vowel /5:/ and the coronal place also

shows a significant effect.

Table 5-14. Results summary of the optimal linear mixed-effects model fitted to the VOT
data in Ruc. Model: VOT ~ Register * Vowel + Place * Vowel + (1|Speaker) + (1| Word)

Estimate Std. Error  df t value Pr(>t))
(Intercept) 8.07 2.40 39.22 3.37 0.00%%*
RegisterLow 7.21 2.24 35.35 3.22 0.00**
Vowele 6.61 4.48 37.80 1.48 0.15
Voweli -1.87 4.00 35.23 -0.47 0.64
Vowelo 3.88 3.57 36.01 1.09 0.28
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Vowelu 1.95 3.90 35.83 0.50 0.62

Placecoronal 3.68 2.68 35.18 1.37 0.18
Placevelar 9.79 3.08 35.65 3.17 0.00**
RegisterLow:Vowele -7.09 3.83 36.40 -1.85 0.07
RegisterLow:Voweli 7.00 4.66 35.72 1.50 0.14
RegisterLow:Vowelo -0.40 3.84 35.83 -0.10 0.92
RegisterLow:Vowelu 1.07 4.08 35.66 0.26 0.79
Vowele:Placecoronal -7.72 4.95 37.99 -1.56 0.13
Voweli:Placecoronal 2.23 4.66 36.79 0.48 0.63
Vowelo:Placecoronal -8.18 4.09 36.01 -2.00 0.05*
Vowelu:Placecoronal -2.43 4.36 35.77 -0.56 0.58
Vowele:Placevelar -10.54 5.30 37.13 -1.99 0.05

Signif. codes: 0 “***> 0.001 “**> 0.01 “** 0.05

There are 71/4562 tokens (1.6%) with negative VOTs in the onset stop dataset: the
vocal folds vibrate during their closure. Out of these, the implosivization of the onset /p/ in
the word lapu? ‘gourd’ accounts for 22 cases. In most other cases, closure voicing carries
over from the previous sonorant, as illustrated in Figure 5-7. This passive closure voicing
mostly happens when the speaker pronounces the frame sentence without pauses or
hesitations, and it is especially prevalent in speaker MO8 2019, who accounts on his own
for 16/71 tokens. Note that the distribution of these prevoiced onsets, which are given in
Appendix 5-4, does not seem attributable to intervocalic voicing in sesquisyllables: the
medial onsets of the only two sesquisyllabic words, katu.m?! ‘gather’ and toki:?? ‘neck,” do
not have more negative VOT tokens than the monosyllabic words. Based on the data in

Appendix 5, closure voicing does not appear more common in words with low-register

than high-register tones.
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Figure 5-7. An example of voiceless onset with closure voicing due to the continuous
vibration of the vocal folds throughout the closure in the production of speakers having
fast and fluent speech. Top panel: oscillogram, middle panel: EGG signal, and bottom
panel: spectrogram.

Closure duration

Figure 5-8 illustrates the closure duration of the three onset stops /p, t, k/ as conditioned by
the six tones. The only noticeable pattern from the figure is the seemingly overall shorter
closure duration in the velar onset /k/ than the two other onsets /p, t/, which is attested
cross-linguistically (Lisker, 1957; Lehiste, 1970; Shen et al., 1987; Gao, 2015).

Within each tone group, there does not seem to be a consistent closure duration
difference between the low-register and the high-register tones at either of the three points
of articulation. This is statistically confirmed by the absence of the register factor in the
optimal linear mixed-effects model fitted to the closure duration data (Table 5-15). The
model results also confirm the above-mentioned shorter closure duration in velars
compared to the bilabial baseline. There is no significant difference between labials and

coronals in their closure duration.
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Figure 5-8. Closure duration by tone and PoA. Tones with the same source of historical
laryngeals (groups A, B, and C) are juxtaposed.

Table 5-15. Results summary of the optimal linear mixed-effects model fitted to the
closure duration data. Model: closure_duration ~ Place + (1|Subject) + (1|Word)

Estimate Std. Error df t value Pr(>t])
(Intercept) 105.72 4.25 88.65  24.86 0.00%+*
PlaceCoronal -2.82 4.01 53.80 -0.70 0.48
PlaceVelar -13.91 4.06 52.81 -3.42 0.00%*

Signif. codes: 0 “***” (0.001 “**” 0.01 “** 0.05

5.2.2.2 Vocalic properties
Except for the comparison of raw rhyme duration, time-sensitve data in this section were
normalized by multiplying the 100-interval scaled time by the grand mean duration of each

tone.
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Fundamental frequency

Figure 5-9 illustrates the mean f0 of the six tones of Ruc on rhymes over all target syllables,

repetitions, and speakers.
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Figure 5-9. Mean fO of Ruc six tones across target syllables, repetitions, and speakers.

The first impression one gets from Figure 5-9 is that Ruc tones differ in both 0
height, fO contour, and duration. However, the f0 trajectories of C1 and C2 are quite close
to each other. In order to see if there is any statistically significant fO difference between
C1 and C2, GAMMs were fitted to the fO data of these two tones. The GAMM-predicted
{0 difference between these two tones is given in Figure 5-10. It confirms that C1 and C2

are not significantly distinct from each other in 0.
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Figure 5-10. GAMM-predicted fO difference between C1 and C2. The difference is not
significant, as shown by the ribbon representing the 95% confidence interval touching the
X-axis.

The fO characteristics of Ruc tones can be summarized as follows:

— Al is the falling tone with the highest onset and the steepest decline. Al is
significantly higher than its low-register counterpart, A2, throughout their time
course.

— A2 is also a falling tone. Compared to Al, A2 has a lower starting point and
experiences a more gradual fO change toward its end.

— B1 is a mid-rising tone with a more stable fO height at its onset and offset.

— B2 is a mid-falling tone. Its falling slope is comparable to that of the A1l tone.

— C1 and C2 are both level tones and have the overall highest fO of all the tones,
although their first third is lower than the falling contour of the A1l tone. The f0

height difference between the two is not significant.

The duration differences between tones will be investigated later in this section.
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Phonation type

Figure 5-11 represents H1*-H2* (left panel) and CPP (right panel) of the six tones of Ruc
across target words, repetitions, and speakers. The H1*-H2* differences between the tones
seem to be largest at their onsets and gradually diminish toward their midpoints. There is
a rough binary grouping between the high-register and low-register tones. The low-register
tones have higher H1*-H2* values than the high-register tones, indicating a breathier
phonation type. Among the three tone pairs, the H1*-H2* difference between C1 and C2
is the highest, nearly 6 dB, compared to 3.5 dB differences between A and B tones. Last
but not least, C1 and C2 tones have rising and very high H1*-H2* values towards their
offsets, A1 and A2 tones are intermediate, and B1 and B2 tones have the lowest H1*-H2*.
These patterns are expected due to the regressive effect of the final fricative on the

preceding vowel in C tones and the fact that B tones originally ended in a glottal

constriction.
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Figure 5-11. Mean H1*-H2* (left) and CPP (right) of the six Ruc tones across target words,
repetitions, and speakers.

The CPP results (right panel in Figure 5-11) are largely in accordance with the H1*-
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H2* results, albeit the CPP values go in the opposite direction: a higher CPP indicates a
more modal phonation. The two registers are distinguished by a modal phonation in the
high register and a breathier phonation in the low register at vowel onsets. Another
interesting pattern that was not clear in the H1*-H2* results is that low-register tone B2
has a lower CPP than its high-register counterpart B1. This disparity indicates that B2 has
a final creaky phonation, while B1 does not show final glottalization (like the two A tones).

Other indicators of phonation type, such as H1*-Al* and H1%*-A3*, are not

reported here as they yield similar results. They are provided in Appendix 5-5.

Vowel quality

Figure 5-12 represents the mean F1 for the five vowels /i, €, u:, o:, a;/ in Ruyc as
conditioned by the six tones, which are further grouped by fone category (diachronic codas)
and register. The general tendency is for F1 to be lower, indicating vowel raising in the
low register. This difference is more robust in open and open-mid vowels /¢, o:, a:/ than in

the two closed vowels /1, u:/.
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Figure 5-12. Mean F1 of vowels in Ruc by tone category and register.

Figure 5-13 represents the mean F2 of the five vowels, also subgrouped by tone
category and register. Of the five vowels, the open vowel /a:/ (rightmost panel in Figure
5-13) exhibits the most consistent F2 difference between the high and low registers, by
which F2 is higher in the low register. Along with a lower F1, this indicates vowel raising
and fronting in the low register. The F2 of the closed vowel /i:/ is higher in the high register
tone B1. Along with a lower F1 in the same context, this indicates that the close vowel /i:/
is realized as a rising diphthong /°i:/ in the high register. The higher F2 in the low-register

/u:/suggests vowel fronting.
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Figure 5-13. Mean F2 of vowels in Ruc by tone category and register.

Figure 5-14 presents the GAMM-predicted F1 and F2 differences between high-

and low-register vowels by tone category.
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Figure 5-14. GAMM-predicted F1 (three upper rows) and F2 (three lower rows) difference
between high- and low-register vowels in Ruc by tone category and vowel. The ribbons
represent 95% confidence intervals. At any time point, if the ribbons do not touch the
horizontal line at y = 0, the difference is significant. Vertical dotted red lines and a red bar
on the x-axis further mark significant intervals.
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Figure 5-15 gives a more holistic view of the five vowels by Ruc tones as it presents

formant changes from vowel onset to vowel midpoint.
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Figure 5-15. The five vowels in Ruc, from their first to mid (arrows) points, by tone. The
eclipses used to mark the relative spaces of the five vowels are added for visual
convenience and do not correspond to statistical calculations.

In Figure 5-15, one can again note the rough division between the high register
(solid lines) and the low register (dashed lines), by which vowels in the low register have
a lower F1, indicating a more closed articulation. This is most apparent in the open vowel
/a:/, where the vowel onset in the low register is raised to as high as the upper half of the
vowel space: /a:/ in the low-register tones is realized as the falling diphthong [°a:].

The two close vowels /i:, u:/ exhibit the least formant differences between the two
registers. However, in some extreme cases, the close vowel /i:/ is realized as the rising
diphthong /°1:/ in the high-register tones. No parallel change from /u:/ to /°u:/ was observed

in the data set.
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Vowel duration

To investigate vowel duration as a function of tone/register, only the 2021 recordings were
used as they were better controlled for codas, including only open syllables with the tones
Al, A2, B1, and B2, and the final glottal fricative /-h/ in syllables conventionally marked
as having the two tones C1 and C2.

Figure 5-16 represents vowel duration in syllables with the six tones of Ruc. The
most apparent pattern one can note from the figure is that the vowel in syllables with C1
and C2 tones is much shorter than in syllables with A and B tones because the final fricative
/-h/ makes up the second half of the rhyme duration. As mentioned above, this has been
phonologized: there is no vowel length contrast in syllables bearing C tones. It also appears
that A2 and C2 tones are longer than their high register A1 and C1. However, tones B1 and
B2 do not seem to differ in duration. The longer vowel duration in C2 than in C1 could be
partly explained by the observation that -h is more likely to be voiced in the low register
than in the high register, making the transition between the vowel and the coda less abrupt

and therefore lengthening the voicing interval.
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Figure 5-16. Vowel duration by tone. Tones from the same group are juxtaposed.
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The optimal model fitted to the vowel duration data only includes the effect of

register (Table 5-16). It confirms that the low register has a longer duration than the high

register, the effect being due to the longer duration of A2 than Al and C2 than CI1.

Table 5-16. Results summary of the linear mixed-effects model fitted to the vowel
duration data. Model: duration ~ register + (1|Subject) + (1|Word).

Estimate Std. Error df t value Pr(>(t))
(Intercept) 175.48 10.23 83.04 17.16 0.00
RegisterLow  27.70 12.29 53.86 2.25 0.03**

Signif. codes: 0 “***” 0.001 “**’ 0.01 “*> 0.05°.> 0.1 *’ 1

5.2.2.3 Semi-articulatory property: EGG

The mean open quotient (OQ) associated with the six tones of Ruc is given in Figure 5-17.

The figure includes OQ results obtained from both methods: dEGG (left panel) and Howard

(right panel).
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Figure 5-17. Mean OQ (open quotient) of the six Ruc tones, calculated by two methods,

dEGG (left) and Howard (right).
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As can be seen in Figure 5-17, the low-register tones have a higher OQ than their
high-register counterparts. This result further confirms the breathier phonation of the low
as compared with the high register observed in the acoustic results above. The dEGG OQ
results have a slightly broader range of values than the Howard OQ results; see, for
instance, the higher onset of C2 and the lower onset of tone B1 or the rising offset of C1
and C2 (ending in the laryngeal fricative /h/), that reach higher OQ values with dEGG than
with Howard. The dEGG results also show a slight difference between B1 and B2 in their
first half, contrary to the Howard results. As explained in Chapter 4, differences between
the dEGG and Howard results are attributable to differential tracking of double peaks (and

troughs) in the EGG signal.

5.2.2.4 Group and individual variation

Sex and age do not seem to affect the f0 and H1*-H2* of Ruc tones consistently, as can be
seen in the empirical (upper panel) and GAMM-predicted (lower panel) values in Figure
5-18 and Figure 5-19, respectively. The height and contour of f0 and H1*-H2* of each tone

show no significant deviation between the four groups of speakers.
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Figure 5-18. Empirical (upper) and GAMM-predicted (lower) fO in the production of the
six Ruc tones across target words, repetitions, and vowel, by social group. Ribbons in the
prediction panels represent 95% Cls.
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Let us now turn to the individual variation in the speakers’ realization of the
phonetic characteristics of Ruc tones. The production weight, or the magnitude of the
differences in VOT, f0, phonation type (H1*-H2%*), vowel quality (F1, F2), and vowel
duration between the two registers, were assessed via Cohen’s d scores (Cohen, 1988), a
measure of effect size, following the method used in Brunelle et al. (2020) and Ta et al. (2022).
For each of the phonetic properties, Cohen’s d scores were calculated as vowel-weighted
and tonal-pair-weighted mean differences between the high and low registers divided by
the tone-weighted standard deviation at the first sampling point. The first normalized
sampling point was chosen to calculate Cohen’s d’s because, as shown in Section 5.2.2.2,
the maximum difference between the high-register and low-register tones in the same tone
category is usually at vowel onset. Two exceptions were made. Firstly, the sampling point
for calculating Cohen’s d for f0 in category B, the mid-rising B1 and mid-falling B2, was
the last normalized sampling point, where the difference is roughly the highest. Secondly,
C1 and C2 were not included in calculating the grand Cohen’s d for f0, as there was no
significant f0 difference between these two tones (Section 5.2.2.2). The formula to
calculate Cohen's d scores is as follows:

Cohen’s d (voT| fo|H1*-H2*[F1|F2|vowel duration) =

((A1—A2) +(B1-B2) + (Cl—CZ)) / \/SDfM+ SD%,+ SD%, + SD§,+ SD%, + SD2,
3 6

where SD is the standard deviation. The above formula was used to calculate Cohen’s d
for each of the five vowels, and the final Cohen’s d for each property was averaged from
these vowel-specific values. For each property, a higher value in the high than the low
register results in a positive Cohen’s d score and vice versa. For example, based on the

results in Section 5.2.2.2, we expect positive Cohen’s d scores for f0 and negative Cohen’s
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d scores for H1*-H2*. As a rule of thumb, Cohen’s d scores above 0.8 and below -0.8

indicate a large effect size (Cohen, 1988).

Cohen’s d scores for the six phonetic properties used to distinguish Ruc registers,

subgrouped by speaker and year, are given in Figure 5-20.
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Figure 5-20. Individual variation in the use of phonetic properties to differentiate high-
and low-register tones by speaker and year. Participants’ numbers indicate sex (M/F),

followed by age at the recording time; the apostrophes differentiate same-age
participants.
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We can first see in Figure 5-20 that there are differences in the distribution of
Cohen’s d’s between 2019 and 2021. Cue weights seem larger for F1, F2 and HI*-H2* in
2021. For example, there were more F1 values larger than 7.5 and more F2 and H1*-H2*
values around or smaller than -5 in 2021, indicating greater vowel quality and phonation
type distances between the two registers compared to those of 2019. These differences
between years are likely an artifact of the experimental protocol: in 2021, recordings were
conducted after participants took part in a perception experiment on the register (reported
below). This led them to be more aware of the purpose of the recordings than in 2019 and
to overenunciate the register contrast.

Yet, we can see in Figure 5-19 that in both years, F1 has the highest absolute
Cohen’s ds for most speakers, indicating that this is the most prominent production cue
differentiating the high- and low-register tones. FO0 is also consistently higher in high- than
low-register tones, which is expected given the higher onset of A1 than A2 and the higher
offset of B1 than B2. H1*-H2* has a strong production weight, which is higher than that
of f0, especially in the 2021 results. F2 is not as robust as F1, as evidenced by its lower
scores. VOT and vowel duration both have weak production weights, but vowel duration
is the weakest cue. These generalizations seem to apply across sex and age, which suggests

that register plays no indexical role and is not undergoing change.

5.2.3 Summary of the production results

The results of this first experimental study of the Ruc tonal system, on the one hand,
confirm the previously described presence of at least four tones in open syllables, which

vary in a bundle of phonetic cues, including f0 height, fO contour, phonation type, vowel
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quality, final glottalization, and VOT. On the other hand, this study also reveals that the

two tones C1 and C2 (in h-ending syllables) are phonetically radically different from tones

Al and A2, of which they are traditionally considered allotones. The phonetic

characteristics of these Ruc tones can be summarized as follows (Table 5-17):

Tone Al is a high-falling tone with a modal phonation at its beginning, an
unmodified vowel quality, and no final glottalization.

Tone A2 is a low-falling tone with a breathy phonation at its beginning, a higher or
falling-diphthongized vowel, and no final glottalization.

Tone B1 is a mid-rising tone with a modal phonation at its beginning, an
unmodified vowel, and a weak degree of final glottalization.

Tone B2 is a mid-rising tone with a breathy phonation at its beginning, a higher or
falling-diphthongized vowel, and a certain degree of final glottalization, which is
stronger than what is found in B1.

Tone C1 is a high-level tone with a modal phonation at its beginning, an
unmodified vowel, a short vowel duration, and no final glottalization.

Tone C2 is a high-level tone with a breathy phonation at its beginning, a higher or

falling-diphthongized vowel, short vowel duration, and no final glottalization.

This study did not include enough checked syllables (ending in stops) to describe the

two tones D1 and D2 comprehensively. However, from the inspection of the phonetic

realization of some stop-ending syllables in the wordlists, their characteristics could be

roughly sketched as follows:
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Tone D1 is a mid-rising tone with a modal phonation at its beginning, an
unmodified vowel quality, and no final glottalization.
Tone D2 is a mid-falling tone with a breathy phonation at its beginning, a falling-

diphthongized vowel, and no final glottalization.
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Table 5-17. Phonetic characteristics of Ruc tones. The descriptions of tones D1 and D2 (italicized) are speculative and based on a
limited number of recorded tokens.

Tone

Al A2 B1 B2 C1 C2 DI D2
Properties
Original onsets *voiceless *voiced *voiceless *voiced *voiceless  *voiced *voiceless  *voiced
Original finals *-sonorous  *-sonorous *2 /7 *2 /7 -h -h -p/t/c/k -p/t/c/k
0 height and contour High-Falling Low-Falling High-Rising Low-Falling High-Level High-Level High-Rising High-Falling
Final glottalization No No Yes Yes No No No No
Phonation type at
Normal Breathy Normal Breathy Normal Breathy Normal Breathy
vowel beginning
Higher or fallin Higher or fallin Higher or fallin Higher or fallin
Vowel quality Normal ) s _ s Normal ) © ) s Normal ) s ) © Normal & Jating
diphthongized diphthongized diphthongized diphthongized
Length Medium Long Medium Long Short Short Short Short
yotr Shorter Longer Shorter Longer Shorter Longer Shorter Longer
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This study thus establishes a systematic differentiation between the high-register
tones, Al, B1, CI, and DI, and the low-register tones, A2, B2, C2, and D2, by which,
compared to the former group, the latter group has a lower f0, a breathier phonation type,
falling diphthongized (or raised) vowels, a longer duration (although the effect is tonal-
pair-specific), and a longer VOT. Semi-articulatory results show higher values for OQ
(open quotient) in the low-register tones A2, B2, and C2 than in the high-register tones Al,
B1, and C1 (Section 5.2.2.3) as expected, further confirming the breathier phonation in the
low than in the high register.

All of these distinctive features were already mentioned in previous studies on Ruc
tone (Nguyén et al., 1988; Nguyén, 1993; Solntsev et al., 2001b), but the systemic nature of the
contrast between the two registers was not reported. This differentiation between two tonal
groups in Ruc is precisely the same as that between the high and low registers in register
languages of the Austroasiatic phylum (Henderson, 1952; Huffman, 1976; Ferlus, 1997b;
Brunelle & Kirby, 2016; Brunelle & Ta, 2021). In other words, register features are still present
in Ruc along with phonetic features derived from the loss of the final glottal stop -?.
Therefore, we can consider the tonation system Ruc has a hybrid system combining tone
and register properties instead of a purely tonal system.

Ruc speakers are relatively consistent in using phonetic cues to realize the tones,
although some individual variation was observed (Section 5.2.2.4). They employ F1 and
{0 (height and contour) as the two most salient tonation cues. Phonation type is also a strong
cue to differentiate the two groups. Vowel duration and VOT are less reliable production
cues for register as they have smaller (or even null) Cohen’s ds, and even Cohen’s ds going

in the opposite direction in some speakers (Figure 5-20).
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The seven speakers who recorded different wordlists in 2019 and 2021 had
comparable Cohen’s ds for the phonetic correlates of the tone and register, meaning that
their phonetic realizations did not change over this period of time. The only exception is
that one young woman (born in 1994) showed noticeable increases in Cohen’s ds for
phonation type (exemplified by HI*-H2*) and vowel quality (F1, F2) in 2021 compared
to 2019. Whether this is only accidental or a suggestive sign of an actual change in her
production cue weights over time is impossible to determine. Systematic studies assessing
the extent of change in cue weights over the life of individuals are needed.

The comparisons of f0 and H1*-H2* across four social groups (younger men, older
men, younger women, and older women) in Section 5.2.2.4 suggest that the phonetic
realization of Ruc tones is comparatively uniform in the language community. In other
words, the complex/hybrid system of tone and register in Ruc is stable, at least from the
production perspective.

This study did not evaluate the influence of bingualism because I could not find
monolingual speakers in the community to constitute the control group. We can assume
that the degree of bilingualism and the time of L2 (Vietnamese) learning differ between
the young and the old because Ruc children speak Vietnamese from a young age when
attending school where Vietnamese is the instructional language. If this is the case,
bilingualism does not appear to have an apparent effect on the realization of Ruc tonation
between speaker groups. The topic of tonation changes induced by language contact is open

for future studies.
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5.3 The perception experiment

5.3.1 The need for a perception study

The results of the production study showed that the tonation contrast in Ruc is signalled by
multiple phonetic cues, including f0 height, fO contour, F1, phonation, final glottalization,
and VOT. These properties are generally ordered similarly across speakers (cue weighting).
Most speakers first distinguish tones in the two registers in terms of F1, followed by f0 and
phonation type. These multiple tonation cues offer an opportunity to investigate how
relevant they are in the listeners’ perception. In other words, a perception study could reveal
the perceptual weights of the phonetic properties of the Ruc tonation contrast and therefore
contribute to the study of the theoretically and practically important link between
production and perception in general and of sound change specifically (Schertz & Clare,
2020).

Change could be led by perception if listeners start shifting their attention to a
weaker production cue (Ohala, 1981; Ohala, 1989; Beddor, 2009; Ohala, 2012; Pinget, 2015).
Some Ruc listeners, for example, could start weighting fO over F1 even if it is a weaker
production cue. Such a cue shifting would be made possible by the abundance (and
redundancy) of the tonation cues in Ruc, allowing the listeners more flexibility in their
perception of the contrast. Then these listeners might start increasing the production weight
of this newly emphasized cue to match their perception. This would lead to a cue
restructuring of the tonation contrast led by perception. This type of perception-led sound
change has been observed in southern British /u/-fronting (Harrington, Kleber, & Reubold,

2008; Harrington, 2012; Kleber, Harrington, & Reubold, 2012), Dutch obstruent devoicing
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(Pinget, 2015; Pinget, Kager, & Van de Velde, 2016, 2020), Korean tonogenesis in Hunchun and
Dangdong dialects (Schertz, Kang, & Han, 2019), and Southern Yi restructuring of register
into vowel contrast (Kuang & Cui, 2018).

On the opposite, shifts in the weight of perception cues could well be triggered by
changes initiated in production. For example, we can observe in Figure 5-19 that some
speakers have roughly the same Cohen’s d score for both F1 and f0; some others even have
a higher score for fO than F1. Such increases of the production weight of a secondary
phonetic cue while the primary cue is still present is illustrated by the phonologization of
VOT-associated f0 in Malagasy (Howe, 2017), Afrikaans (Coetzee et al., 2018), and Seoul
Korean (Silva, 2006; Kang & Han, 2013; Kang, 2014; Bang et al., 2018).

Therefore, in my second field trip to the Ruc community, I carried out a perception
study of the tonation contrast to (i) assess the perceptual weights of the tonation properties
and (ii) to see if there is any mismatch between production and perception that could inform

us on any sound change in progress in the Ruc tonation system.

5.3.2 Method

5.3.2.1 Participants

Thirty-nine listeners participated in this perception study. However, six younger men, two
younger women, and one older woman could not finish the task?! (Table 5-12). Using 45
years old as the threshold between younger and older participants, similar to the production

study, the remaining thirty listeners belong to four groups of eight younger men (mean =

21 Note that for most of the participants, this is their first time seeing and using laptops and headphones.
Despite my thorough instructions, many felt uncomfortable interacting with the device.
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21.9, sd = 3.9), seven older men (mean = 57.5, sd = 5.6), eight younger women (mean =
26.5, sd = 4.3), and seven older women (mean = 48.1, sd = 4.5).

After finishing the perception task, thirteen participants agreed to record two
minimal pairs identical to the stimuli to investigate the relationship between production
and perception. Besides, the same data in 2019 from four men (three younger and one older
men) and one older woman who also took part in this 2021 perception task were included
in the investigation. All participants reported no hearing or speaking difficulty. They were

compensated for their contribution to the studies.

5.3.2.2 Stimuli

Two sets of stimuli were Klatt-synthesized (Klatt, 1980; Weenink, 2009) separately to mimic
two tonal pairs of Al vs A2 and C1 vs. C2 with the vowel /a:/ and the onset /t/. The first
pair is /ta:*/ ‘grandfather’ vs. /ta:**/ ‘right now.’ The second pair is /tah®!/ ‘unsalted’ vs.
/tah®?/ ‘recover.’ To maximize naturalness, the stimuli were synthesized with a male voice
and fine-tuned to mirror the production results of a typical male speaker born in 1955 who
had been recorded in 2019.

The duration of the synthesized vowel in the A-tone pair is 300 ms, and that in the
C-tone pair is 175 ms, reflecting the shorter duration of the vowel in the h-ending syllables
(Section 5.2.2). A 170 ms segment of final fricative [-h] was extracted from an actual word
produced by a male speaker and pasted into the second pair.

Four parameters were manipulated: VOT, 0, vowel quality, and phonation type.
Three steps were synthesized for each parameter (5 steps for f0 in the A pair), as shown in

Figure 5-20.
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Figure 5-21. Mean values of the acoustic parameters of the stimuli in the perception experiment. Top panel: syllable /ta:/. Bottom
panel: syllable /tah/. Thin lines represent individual trajectories of the tokens for each Klatt-synthesized syllable.
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For each tone pair, the upper and lower values of these parameters were

respectively set to the grand normalized means in the production of the high tone, A1 or

C1, and the low tone, A2 or C2, from the production results in 2019 (Section 5.2.2). Except

for VOT, equidistant f0, F1 (and F2), and phonation curves (more below) were generated.

These values were set at vowel onset and were made to converge to reach a common target

at 150 ms for the A-tone stimuli and 125 ms for the C-tone stimuli. They then remained

identical until the end of the two synthesized 300 ms and 175 ms vowels, respectively.

The details of the Klatt parameters in synthesizing the two stimuli sets are as

follows:

VOT: Two VOT targets of 10 and 20 ms were synthesized for the A-tone pair.
These values approximately reach the averaged mean VOT of the two tones, Al
and A2, with coronal onsets (Table 5-13). Three VOT targets of 10, 20, and 30 ms
for the C-tone pair were synthesized. This last 30 ms was an exaggerated VOT to
test the effect of longer VOTs on listeners’ perception of the tone/register
distinction. Despite this additional VOT step, the two minimal pairs had a
comparable number of stimuli because, as explained below, the C-tone pair had

fewer f0 targets than the other pair.

f0: The five f0 targets at vowel onset for the A-tone stimuli were 160, 178, 195,
213, and 230 Hz. The three {0 targets at vowel onset for the C-tone stimuli were
165, 183, and 200 Hz. A fixed f0 target at 150 Hz was set at 150 ms into the vowel
for the A-tone stimuli. Then fO gradually falls to 140 Hz at vowel offset to reflect
the natural falling trajectory of the two tones. For the C-tone stimuli, the f0 target

at the converging point of 125 ms was 180 Hz, and this f0 was kept constant until
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the vowel offset, reflecting the naturally high-level trajectories of the two C tones.
Different numbers of f0 steps for the two stimuli sets mirror the large f0 difference
between A1l and A2 tones and the much narrower (and not significant) f0 difference
between C1 and C2 tones (Section 5.2.2.2). The chosen f0 values also made the

distance between f0 steps in both minimal pairs relatively uniform (17 ~ 18 Hz).

F1 and F2: The three F1 targets at vowel onset for both pairs of stimuli sets were
500, 650, and 800 Hz. The three covarying F2 targets were 1500, 1800, and 2100
Hz. For the A-tone stimuli, F1 was set at 1000 and 800 Hz at the convergence point
and the vowel offset, respectively. F2 for targets for these two points were 1650
and 1600, respectively. For the C-tone stimuli, the corresponding values were 1100
and 1050 Hz and 1650 and 1850 Hz, respectively. The F1 and F2 differences
between two minimal pairs at their converging and offset points mirror the effect
of the final fricative -h on the preceding vowel in the C pair.

In production, F2 does not neatly covary with F1, but as F1 is a much more salient
production cue than F2 is, and to keep the duration of the experiment reasonable,

three F2 targets were set to covary with three F1 targets in both minimal pairs.

Phonation (Voice Quality - VQ): Phonation was synthesized by manipulating two
Klatt synthesis parameters, open quotient (OQ) affecting spectral slopes and
breathiness amplitude (BA) adding noise to the stimuli and affecting CPP. The three
phonation targets were set at vowel onset were modal voice (OQ = 0.4, BA =0 dB),
breathy voice (OQ = 0.7, BA = 66 dB), and intermediate voice quality (OQ = 0.55,

BA =33 dB). At the converging point of the two stimuli sets, phonation was set to
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the modal voice setting and remained unchanged until the vowel offset.

These manipulations resulted in 90 stimuli for the A tones pair (2 VOT * 5 {0 * 3
F1-F2 * 3 VQ) and 81 stimuli for the C tones pair (3 VOT * 3 f0 * 3 FI-F2 * 3 VQ). The
orthogonal combinations of the parameters created tokens combining conflicting values
that do not exist in actual production, such as a stimulus with a high f0 and a breathy voice
quality. This is essential as [ want to know which cue will bias the listeners’ perception in
which direction when listeners are exposed to conflicting cues. Four examples of the two

stimuli sets are given in Appendix 5-6.

5.3.2.3 Procedure

The experiment was a two-alternative forced choice (2AFC) identification task designed
and presented to the participants in OpenSesame (Mathét, Schreij, & Theeuwes, 2012). The
participants had to listen to the stimuli via headphones and identify the corresponding
image on a laptop screen by pressing one of two keyboard buttons. I gave instructions to
the participants in Vietnamese, as all of them are fluent in this language. An 18-year-old
man also helped me explain to the participants what they were expected to perform in Ruc.

Before identifying test tokens, the participants had to complete three training blocks
for each minimal pair. The first training block included three repetitions for each of the two
tokens most similar to the natural high register tone Al (and C1) and low register tone A2

(and C2)?%. The participants were guided to choose the accurate answer by visual

22 The day before the experiment, I asked two Ruc people to listen to some stimuli and tell me which four
stimuli are the most typical pronunciation of the four target syllables. F1, f0, OQ, and VOT values of the four
chosen typical tokens are as follows: /ta:*!/ 800 Hz, 230 Hz, 0.4, and 10 ms; /ta:*%/ 500 Hz, 160 Hz, 0.7, and
20 ms; /tah®!/ 800 Hz, 200 Hz, 0.4, and 10 ms; and /tah®?/ 500 Hz, 165 Hz, 0.7, and 30 ms. These four tokens
have the maxima and minima of the four manipulated phonetic properties characteristic to either register.
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instructions. In the second training block, five repetitions of each of the two tokens were
presented, and the participants had to respond without visual instructions. In the last
training block, nine tokens of the /ta:/ set and six tokens of the /tah/ set were randomly
selected. Between blocks, the listeners had a chance to take a short rest and ask clarification
questions.

With the four typical tokens in the last two training blocks, the accuracy rates are
all above chance: /ta:!/ 79.8%, /ta:*%/ 78.1%, /tah®!/ 61.4%, /tah®?/ 65.6%. These rates all
increased in the experimental blocks (82.8%, 86.9.8%, 67.6%, and 81.5%, respectively).
The weaker results obtained for the low register tone C1 suggest that this synthesized
syllable is more difficult to identify. I can think of two possible explanations for this. First,
the shorter vowel duration in tokens with the two tones C1 and C2 increases the difficulty
of identifying the tones. Secondly, the syllables /tah®!/ and /tah®/are usually used in the
collocations of /tah®! 63:j8!/ and /tah®* matP!/; therefore, presenting them in isolation could
have made the task more difficult.

After completing the training blocks, the listeners carried out the experimental part
of the task: three blocks of the /ta:/ set alternated with three blocks of the /tah/ set, with
each /ta:/ block including 90 tokens and each /tah/ block including 81 tokens. It took 30 to
45 minutes per listener to go through the instructions and complete the task. Responses
were not recorded if reaction times exceeded two seconds. A total of 7.9% (1209 tokens)
of the 15390 potential responses given by the 30 participants were thus excluded.

Figure 5-22 illustrates the accuracy rates in identifying the four tokens by social
group in the training blocks and the experimental block. Regarding tone C2 specifically,

older men confused it with the high register tone C1 in the training blocks (accuracy rate
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of 50%), but their accuracy in identifying this tone increased in the experimental block.
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Figure 5-22. Accuracy rates of four representative tokens identification by social group in
training blocks (left) and experimental blocks (right).

5.3.2.4 Data processing and statistical modelling

Logistic regressions were first fitted to the identification responses of individual listeners
by minimal pair to determine if they did better than chance. The dependent variable was
the probability of high tone choices (A1 and C1). The predicting factors were VOT, {0, F1,
and VQ. These independent variables were dummy-coded. The by-syllable data from each
listener was kept if the model results had at least one significant effect of the four
independent variables. This step is meant to exclude data from listeners who did not fully
understand the experiment requirements and responded randomly. The excluded data

includes the dataset from eight listeners for /ta:/ stimuli and eleven listeners for /tah/
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stimuli. Individual models will also be reported in Section 5.3.3 to show individual
variation in the weighting of perceptual cues and the link between the production and
perceptual cues of Ruc tones.

Mixed-effects logistic regressions with the four main effects and all their two-way
interactions were then fitted on the data obtained from all listeners (after data exclusion) to
investigate their effects on the identification of tones in each minimal pair. These

regressions include subject as a random intercept to account for individual variation.

5.3.3 Results

Figure 5-23 represents the proportion of Al responses to A-type stimuli, organized along
the four manipulated parameters. All acoustic parameters except VOT seem to affect
listeners’ choices. A higher F1 clearly favours A1l responses. A higher f0 also elicits Al
responses. Everything else being equal, a higher open quotient (and added breathiness)

decreases the chance of A1l responses.
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Figure 5-23. The proportion of the high-register tone Al choices by the main factors of 0,

F1, voice quality (open quotient), and VOT.

The proportion of C1 responses to C-type stimuli grouped along the four factors is
given in Figure 5-24. Similar to the /ta:/ stimuli set, a higher F1 apparently elicits C1
choices, while f0 does not seem to play a role. It is hard to tell whether or not the open

quotient affects the listeners’ choices from visual inspection. VOTs of 20 and 30 ms seem

to disfavours tone C1 responses.
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Figure 5-24. The proportion of the high-register tone C1 choices by the main factors of 0,
F1, voice quality (open quotient), and VOT.

The model summaries for the /ta:/ and /tah/ stimuli sets are given in Table 5-18 and
Table 5-19, respectively, and their estimated log odds are plotted in Figure 5-25 for visual
convenience. The intercepts in both models are not significant, meaning the reference
stimulus (with 10 ms VOT, all other parameters are at mid-range) is not distinct from 0 and
is thus register-neutral. Moreover, the general proportion of responses to the /ta:/ set is
47.6% Al vs. 52.4% A2, and to the /tah/ set, 46.4% C1 vs. 53.6% C2. These numbers
suggest that the synthesizing resulted in a relatively balanced proportion between the high-

and low-register stimuli.
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Table 5-18. Table of estimates of the logistic regression model for /ta:/ stimuli. Estimates
represent the log odds of the high-register tone responses. fO, F1, and VQ are centred.

Estimate Std. Error z value Pr(>z)
(Intercept) -0.08 0.18 -0.45 0.65
F1 1.21 0.22 5.40 0.00%**
fo 1.03 0.16 6.26 0.00%**
vVQ -0.57 0.10 -5.95 0.00%**
VOT20 -0.17 0.08 -2.11 0.03*
F1:f0 0.01 0.04 0.29 0.78
F1:VQ -0.05 0.06 -0.88 0.38
F1:VOT20 0.01 0.09 0.16 0.87
f0:VQ -0.02 0.03 -0.54 0.59
f0:VOT20 0.08 0.06 1.50 0.13
VQ:VOT20 0.16 0.09 1.90 0.06

Signif. codes: 0 “***” (0.001 “**” 0.01 “** 0.05

These results confirm that, for the /ta:/ stimuli, increases in F1 and fO both
significantly favour the high-register tone A1 responses, with the former showing a larger
effect. On the other hand, an increase in VQ clearly biases responses toward the low-
register tone A2. A longer VOT of 20ms also expectedly favours listeners’ choices toward
the low-register tone, though its effect size is the smallest. None of the interactions between
the main factors is significant.

For the /tah/ stimuli, F1 is the most prominently significant factor; it biases
listeners’ choices toward the high tone C1. Increases in f0 and voice quality significantly
favour C1 and C2 responses, respectively. Similar to the /ta:/ stimuli, a VOT of 20 ms
significantly biases responses toward the low-register tone C2. A VOT of 30 ms shows an
even larger effect. However, we need to interpret this effect with care, as 30 ms is an
exaggerated value intended to test the contribution of a long VOT in tone/register

identification. When combined with an F1 increase, a 30 ms VOT significantly cancels the
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former’s effect and bias responses toward the low-register tone C2. When there is an
increase in f0 in combination with an increase in voice quality, the favoured choice is the

low-register tone C2.

Table 5-19. Table of estimates of the logistic regression model for /tah/ stimuli. Estimates
represent the log odds of high-tone responses. fO, F1, and VQ are centred.

Estimate Std. Error z value Pr(>|z)
(Intercept) -0.07 0.24 -0.28 0.78
F1 2.14 0.35 6.16 0.00%**
fo 0.28 0.10 2.74 0.01%*
vVQ -0.54 0.14 -3.83 0.00%**
VOT20 -0.36 0.14 -2.50 0.01*
VOT30 -0.80 0.22 -3.59 0.00%**
F1:10 -0.04 0.07 -0.57 0.57
F1:VQ 0.06 0.07 0.89 0.37
F1:VOT20 -0.22 0.13 -1.64 0.10
F1:VvOT30 -0.28 0.14 -2.01 0.04*
f0:vVQ -0.18 0.06 -3.01 0.00%*
f0:VOT20 -0.18 0.12 -1.52 0.13
f0:VOT30 -0.21 0.12 -1.78 0.07
VQ:VOT20 0.22 0.12 1.80 0.07
VQ:VOT30 -0.09 0.12 -0.75 0.45

Signif. codes: 0 “***> 0.001 “**>0.01 “** 0.05
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Figure 5-25. Estimated log odds of high-tone responses by fixed effect. Left panel: syllable

/ta:/. Right panel: syllable /tah/. Positive log odds are in blue, and negative log odds are
in red.

It is clear from Figure 5-25 that for both /ta:/ and /tah/ stimuli sets, F1, f0, and VQ
are the dominant cues. For /tah/, F1 has the most salient effect on listeners’ responses,
seemingly the determining factor. However, fO has a more limited role for /tah/ than /ta:/,

reflecting its low production weight in the former (Section 5.2.2.2).

5.3.4 Individual and group variation and the production-
perception link

5.3.4.1 Individual variation

Pooled results can hide individual variations in the weighting of perceptual cues. Therefore,
logistic regression models with only the main effects of {0, F1, VOT and VQ were fitted
to individuals’ data sets. Estimated log odds of these factors, taken as proxies of their

perceptual weights, are plotted in Figure 5-26 by listener and syllable (stimuli set), which
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is similar to the representation of individual variation in Cohen’s d scores for production

cues in Section 5.2.2.4.
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Figure 5-26. Individual variation in the perceptual weights (estimated log odds) of f0, F1,
VOT, and VQ in identifying high- and low-register tones by speaker and syllable.
Participants’ numbers indicate sex (M/F), followed by age at the time of the experiment
(2021); the apostrophes differentiate same-age participants.
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Besides general patterns shown in Figure 5-25, Figure 5-26 reveals that the effects
of the manipulated parameters differ between participants. For both /ta:/ and /tah/ sets, the
log odds of the four parameters are not clearly distinctive for the five youngest female
listeners (five leftmost ones). The same thing is observed with the five oldest male listeners
(six rightmost ones, excluding M56) for the /tah/ set. While we could attribute the effect of
age to hearing loss ability in older listeners, the reason I can think of for the absence of
robust perceptual weights in younger female listeners is their shyness and unfamiliarity
with the experiment setting (interacting with laptop, headphones, and with myself and other
people around). Recall that the data from the listeners whose results show no siginificant
effect in any of the manipulated properties were excluded before running the statistical
tests for the grand dataset (Section 5.3.1).

Notwithstanding these difficulties in carrying out the identification task, F1 is the
most salient cue in both stimuli sets. However, participants vary as to which property they
use as the second most prominent cue and as to its salience.

To determine to what extent there is a match between production and perception
weights at the individual level, estimated log odds of main factors for each individual were
plotted against the corresponding Cohen’s d scores calculated at the first sampling point of

the vowel /a/ in four syllables /ta:*!/, /ta:*?/, /tah®!/, and /tah®?/ (Figure 5-27).
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Figure 5-27. Correlation between perceptual weight (B) and acoustic weight (Cohen's d)
of individual participants for the vowel /a/ in the four target syllables. VQ stands for
phonation (voice quality) and represents the acoustic property H1*-H2* on the x-axis and
the OQ (open quotient) of the synthesized stimuli on the y-axis.

The x-axis, which represents individual acoustic weights (Cohen’s d) in Figure
5-27, reveals some information not available in Section 5.2.2.4 because of the breakdown
between A and C tone pairs. Cohen’s d’s for F1 are high for both tone pairs; there are even
some extremely high scores. By contrast, most of Cohen’s d scores for 0 in the C tones
(the syllable /tah/) are close to 0, indicating the absence of an f0 difference between tone
C1 and C2. Voice quality is also used consistently across speakers in differentiating the
two tonal pairs, although some null effects (Cohen’s ds around 0) can be observed in both
pairs. VOT is longer in high tones than in low tones, as illustrated by negative Cohen’s d
scores; however, some speakers show a null effect for this acoustic property as well.

Individual perceptual weights (on the y-axis) are identical to those plotted in Figure 5-25
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and were discussed in the preceding paragraphs.

Generally, most participants use F1 and f0 in /ta:/ and F1 in /tah/ as the most
prominent cue(s), both in their production and perception. There is, therefore, a general
match between production and perception. However, there is no correlation within cues in
the sense that the greater use of a cue in production does not entail a greater use in
perception, and vice versa (Table 5-20). In other words, the participants use a range of
acoustic cues in their production and perception of the tonal pairs, but the relationship

between the two modalities is not straightforward.

Table 5-20. Results of correlation tests for fO, F1, VQ, and VOT between individual
production and perception weights, by syllable.

Syllable /ta:/ Syllable /tah/
Properties r p-value r p-value
10 0.1 0.49 0.05 0.75
F1 0.03 0.84 0.05 0.73
VQ 0.08 0.59 0.05 0.84
VOT 0.04 0.8 0.00 0.99

5.3.4.2 Group variation

The production and perceptual weights of the four phonetic properties involved in the Ruc
tonation contrast were broken down by demographic groups and tone categories (A and C
categories in the two syllables /ta:/ and /tah/ respectively) and illustrated in Figure 5-28.
Here I am mainly interested in whether some phonetic cues have different relative
importance in production and perception, because such cue-weighing mismatches could
inform us about the initiation of a sound change (restructuring tonation cues, cf. Section

5.3.1).
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Figure 5-28. Comparison of average production (upper) and perception (lower) weights
for four phonetic properties in syllable /ta:*/A2/ (left) and /tah®Y/<?/ (right), by age and
sex. (Old participants are born before 1974). Negative values are in green and positive
values are in orange. The confidence interval in young women’s production weights for
F1in both syllables is truncated for better visualization.

Besides results already noted in the above sections, one can note in the upper panel
of Figure 5-28 representing production weights (Cohen’s d scores), that young women
have a more marked F1 difference between tones in the two registers than other age and
sex groups. In syllable /ta:/, they also have the largest scores for H1*-H2* and VOT, but
not for 0. In syllable /tah/, young women also have a slightly higher score for VOT than
other groups. Together, these patterns indicate that young women strongly weigh all

available phonetic properties and realize the register distinction more clearly than the other

groups.
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It is important to note that for syllable /ta:/ (left column in Figure 5-28), the
perceptual weight of f0 is heavier than its production weight in relation to those of F1. In
production, f0 is always less prominent than F1 in all four groups, but its perceptual weight
approaches that of F1 and even exceeds F1 in young women. This seems to suggest that
listeners started shifting their perceptual attention to fO, which could be a sign of initiation
of a perception-led sound change (Ohala, 1981; Ohala, 1989; Beddor, 2009; Ohala, 2012; Pinget,
2015).

However, this result does not necessarily extend to other syllables and tone
categories. F1 is still the determining property in both production and perception in /tah/
(right column in Figure 5-28). For tone B and D categories, which were not included in
this perception study, their tones in the two registers are clearly distinguished in production
by f0 contour. The relative perceptual prominence of tonation cues for these tone categories

will be investigated in future studies.

5.3.5 Summary of the perception results

The results of the identification experiment reveal that the perception of tone/register
distinction in Ruc varies between the two tested tonal pairs of Al vs. A2 and C1 vs. C2,
which roughly mirror the differences in their production. The perception of the two A tones
is mainly conditioned by F1 and f0, the two most salient differences in production. FO does
not play an essential role in the perception of the two C tones, reflecting the fact that it does
not significantly distinguish them in production. As f0 does not play a role, F1 comes to
compensate and becomes even more prominent for the C than for the A tone pair. Voice

quality significantly affects identification responses in both tested tone pairs, though to a
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lesser extent than the effect of F1.

The small but significant effects of 20 and 30 ms VOTs and their interactions with
other acoustic cues, along with the most salient effect of F1, suggest that Ruc participants
use a wide range of cues, both suprasegmental and segmental, to perceive the tonal/registral
contrast. In other words, from a perception point of view, as well as from the production
perspective (Section 5.2.3), it is better to treat the prosodic system of Ruc as a hybrid one
of tone and register, which points to the “missing link” (Mazaudon & Michaud, 2008) between
tonogenesis and registrogenesis.

Significant individual variation was observed in the weighting of perceptual cues
in both tested syllables, but the general tendency remains that the most salient cues in
production and perception are roughly the same. However, no direct link between the
salience of individual production and perceptual weights within phonetic cues was found
in the sense that a higher production weight does not entail a corresponding high perception

weight.

5.4 General discussion and interim

5.4.1 Ruc as a link between tonogenesis and registrogenesis

The results of the production study allow me to answer the first question on the phonetic
realization of the tonal/registral system of Ruc. In open syllables, Ruc has four tones
differentiated by a bundle of phonetic cues, including f0 height, fO contour, phonation type
(onset breathiness and final glottalization), vowel quality, and, to some extent, vowel

duration and VOT. These four tones have already been described in previous studies of the
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Ruc tone system, but the researchers differed in which phonetic characteristics they
attributed to which tone. My results contribute to the understanding of the Ruc tone system
because of the systemic distinctions found between the high-register tones, A1 and B1, and
the low-register tones, A2 and B2. Particularly, the two low-register tones always have a
breathier phonation type at vowel onset and higher or more diphthongized vowels than
their high-register counterparts. Vowels also tend to be longer in the low- than high-register
tones. Both tones in the B category have moderate final glottalization, a remnant of their
origin from the historical final glottal stop *-?. In addition to the vocalic differences
between the high- and low-register tones, onset stops show an expected difference by
which VOT is longer in syllables with low- than high-register tones. This is again
reminiscent of the VOT difference observed in many registral languages (Abramson et al.,
2007; Brunelle et al., 2019; Brunelle & Ta, 2021; Ta et al., 2022).

One of the most striking findings in this study is that h-ending syllables (C1 and C2
tones) have a high-level {0, regardless of their original onsets. These f0 height and contour
profiles differ radically from A1 and A2, the two falling tones of which they are sometimes
considered allotones. There is no significant fO difference between C1 and C2, so if {0 is
regarded as a mandatory tone cue, C1 and C2 cannot be two distinctive tones. However,
this tonal pair exhibits precisely the same differences in phonation type, vowel quality, and
vowel duration found between the two pairs of A and B tones. In particular, vowels with
the C2 tone have a breathier phonation type, are higher or falling-diphthongized, and have
a longer duration.

Tonogenesis in its traditional sense has only developed halfway in Ruc: /-h/ is still

preserved, resulting in only four falling and rising tones A1, A2, B1, and B2. In addition,
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the loss of an onset voicing contrast gave rise to the register distinction in h-ending
syllables and register-plus-f0-height-and-contour in open syllables. These two phenomena
lead to the conclusion that the Ruc tonation system should be treated as a complex/hybrid
system combining tone and register. The language is a “missing link” (Mazaudon & Michaud,
2008) between tonogenesis and registrogenesis. Furthermore, the fact that there is a
systematic register contrast across Ruc syllables while the only contrastive tones that have
developed from finals are B1 and B2 suggests that register is diachronically older than tone
in that language.

Although the number of tokens of words with checked syllables included in this
study is not sufficient for robust statistical conclusions, an inspection of some words
confirmed that the two tones in these syllables, D1 and D2, exhibit the same systemic
distinction between the high and the low registers as the A and B tone pairs in terms of {0

height, f0 contour, phonation type, vowel quality, vowel duration, and VOT.

5.4.2 Perception reflects production

The second and third research questions can be answered with the results of the perception
experiment (§5.1.4).

The results of the perception experiment showed that Ruc listeners use f0, F1,
phonation type, and VOT as acoustic cues to perceive the distinction between Al and A2
tones, with F1 being the most prominent cue, followed by fO and phonation. VOT also
plays a minor role in perception. F1 is also the most salient cue affecting listeners’
perception of the two C tones, followed by phonation and VOT. F0, on the other hand, has

a minimal effect compared to that of f0 in the two A tones. This is expected given that {0

255



does not distinguish C1 and C2 in production.

The order of salience of perceptual cues in the two tonal pairs mirrors the distinction
in their production. Therefore, one can say that there is a general match between production
and perception cue weights in the Ruc tonation system (Schertz & Clare, 2020). However,
no correlation was found between individual weights for a given cue, reflecting the fact
that a high production cue weight does not necessarily entail a corresponding high
perceptual weight (§5.3.3).

There is also evidence of cue shifting when the perceptual weight of f0 increases
relative to that of F1 in A tones. This change does not apply to C tones, where f0 has a
negligible effect on listeners’ perception. Future research should investigate cue shifting in
the other two tone categories, B and D, and with a larger sample size in order to determine
whether there is an initiation of sound change (restructuring tonation cues) in the Ruc

community.
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Chapter 6
Tone and vowel systems in

Vietnamese dialects

In this chapter, I study the tone and vowel systems of three North-Central Vietnamese
dialects, C6 Pinh (Thanh Hoa province), Nghi An (Nghé An province), and Diém Dién
(Quang Binh province). My goal is to determine if the phonetic properties of these
dialects provide evidence to determine if Proto-Viét-Muong (PVM hereafter) already
had a register contrast, like all other Vietic varieties, or if it had a voicing contrast, as
assumed in most models of Vietnamese tonogenesis since Haudricourt (1954b). I first
review previous work on North-Central Vietnamese dialects in 6.1, focusing on tone and
vowel systems. Section 6.2 details the methodology. In section 6.3, I analyze the tone
systems of these three dialects, showing different patterns of tone confusion/merging
and different applications of phonetic properties in realizing tones. These tone patterns
inform us about the development of tone in these dialects and in Vietnamese in general.

The most relevant results will be the following: (i) the characteristic merger between C1
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and C2 in C6 Dinh, and more generally, in Thanh Ho4 dialects; (ii) the merger between
B2 and C2 after tonogenesis is characteristic of Nghi An, and more generally, in Nghé
Tinh dialects; and (ii1) Vietnamese had a register contrast at some point that left traces
of breathiness in the low-register tone A2 in Diém Dién, a non-modal phonation that has
also been reported in Northern Vietnamese A2. In Section 6.4, I track the development
of vowels from Proto-Vietic to standard Northern Vietnamese and show that the ancestor
of this Northern dialect (PVM) did not have register-conditioned vowel changes like
other Vietic languages (and other Austroasiatic register languages). Section 6.5
summarizes the results of this chapter and their implications for a better understanding
of tonogenesis and registrogenesis in Vietnamese. I conclude that the overall evidence
favours the reconstruction of an Austroasiatic register system rather than an onset
voicing contrast in PVM but that this register system was already phonetically more

simple than that of other Vietic languages.

6.1 Introduction

6.1.1 North-Central Vietnamese dialects

Opinions on how to go about dividing Vietnamese into major dialect groups vary greatly
between authors (Cadiére, 1902, 1911; Maspero, 1912; Nguyén, 1949; Emeneau, 1951; Thompson,
1965; Vi, 1981; Nguyén, Nguyén, & Nguyén, 1982; Nguyén, 1995; Hoang, 2004, among others).
Nonetheless, Vietnamese is usually considered to be comprised of three main dialectal
regions: Northern, Central, and Southern Vietnamese (Hoang, 2004) (see Figure 6-1). The

provinces of Thanh Ho4 and Thira Thién Hué are the northern and southern limits of the
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Central region, respectively (Figure 6-2). Some authors claim that these two provinces are
transitional areas between the Northern and Central and the Central and Southern dialect
continua since they share linguistic characteristics, phonetics, lexicon, and phonemic

inventories with neighbouring regions (Pham, 1985; Hoang, 2004).
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Figure 6-1. Three Vietnamese dialectal regions.
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I adopt the view that the Central dialectal region covers six provinces, Thanh Hoa,
Nghé An, Ha Tinh, Quang Binh, Quang Tri, and Thira Thién Hué (Figure 6-2). Like the
Northern and Southern regions, the Central region is not homogenous but comprises
various dialects and local varieties. Based on general lexical, phonetic, and phonological
criteria, the Central region is further subgrouped into three dialectal sub-regions, or, in
Vietnamese terms, three “giong” (accents): 1) Thanh Hod, 2) Ngh¢ Tinh (i.e., Nghé An —

Ha Tinh), and 3) Binh Trj Thién (i.e., Quang Binh, Quang Tri, and Thtra Thién Hué).
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Figure 6-2. Central Vietnamese dialectal region and the location of three varieties studied
in this dissertation.
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The Thira Thién Hué dialect of the Binh Tri Thién subregion is often considered
the stereotypical Central dialect due to its geographical location (nearly right in the middle
of Vietnam) and its cultural and historical prestige (Hué was the capital of the Southern
Vietnamese polity from 1687 to 1945); and therefore it has attracted much attention from
linguists (Taylor, 1962; Thompson, 1965; Vi, 1981; V5, 1997; Nguyén, 2012). Even though Thira
Thién Hué is considered typical of Central Vietnam, it will not be studied in this
dissertation as it does not contain the registral features I am interested in. The Diém Dién
dialect studied below is geographically located in Pong Héi city, Quang Binh province,
which is also in the Binh Tri Thién subregion, but its speakers originally came from Thai
Binh (North Vietnam) and Thanh Hod and moved to Quang Binh about 400 years ago, and
it, therefore, seems to pattern structurally, at least to some extent, with Thanh Ho4 dialects.

The other two dialectal subregions of Central Vietnam, Thanh Hoa and Ngh¢ Tinh,
are collectively referred to as North-Central Vietnamese (V3, 1997; Hoang, 2004; Alves, 2007;
Alves & Huwong, 2007)*. In this chapter, I study two North-Central Vietnamese dialects, the
C6 Dinh dialect in the Triéu Son district (Thanh Ho4) and the Nghi An dialect in the Nghi
Loc district (Ngh¢ An).

The Ngh¢ Tinh dialect is the most studied of all non-standard Vietnamese dialects.
Previous studies focused mainly on its lexicon, phonemic inventory, and tone system since
it is considered to preserve the most archaic properties of all Vietnamese dialects (Nguyén,
1995; Hoang, 2004; Nguyén, 2005). Nguyén (1995) explained this uniqueness of the Nghé Tinh

dialect by proposing that it branched out from pre-Viét-Muong later than other Vietnamese

23 Some authors consider North-Central Vietnamese as including a larger region extending from Thanh
Hoé to Quang Binh province (Alves, 2007; Alves & Huwong, 2007), while still many others take the position
that North-Central Vietnamese should be used to referred to the Nghé An — Ha Tinh accent only (Hoang,
2001a; Honda, 2008).

261



dialects, which also underwent more extensive influence from Chinese. Pre-Viét-Muong
as spoken in Ngh¢ Tinh then split into “Vietnamese” in the plains and coastal region and
Muong dialects in the mountainous regions, and the former underwent more substantial
influence from Northern Vietnamese than the latter and converged with it to a large extent.
The late formation of Ngh¢ Tinh Vietnamese from pre-Vi¢t-Muong would partly explain
why it retained more traits of the pre-language than Northern dialects.

The Thanh Hoa dialect, although included in the North-Central dialect, has until
recently received less attention than the Ngh¢ Tinh dialect because of its position in a
transitional zone between the North and Central dialectal regions (Pham, 1985; Hoang, 2004).
As I will show in the results section, dialects in Thanh Ho4a and Nghé Tinh are very similar
in preserving an older lexical layer and more archaic phonological traits than the Northern
dialects. They also share vowel changes that are not found in the Northern dialects. Based
on linguistic similarities between these two subdialectal areas, I will refer to them with the
cover term North-Central Vietnamese, even if they have significant differences, the most
relevant here being the pattern of confusion/mergers in their tone systems: Thanh Hoa
dialects usually have a five-tone system, where C1 and C2 tones have the same phonetic
realization®*, while Nghé Tinh dialects and sub-dialects have a single phonetic realization
for B2 and C2 tones. The five-tone system with merged B2 and C2 tones®® as spoken in
Ngh¢é Tinh is unique in Vietnam since other dialects with a five-tone system in Binh Tri
Thién and Southern Vietnamese follow the tone pattern of Thanh Hoa (Vs, 1997; Hoang,

2004). I am not aware of any holistic comparison of the Thanh Hod and Ngh¢ Tinh dialects,

24T am not using the term “tone merger” as it has not been clear whether C1 and C2 were once distinct
tones and then merged in the dialect, or there was only single C-tone reflex from the very beginning.

25 Since there are distinctions between B1, C1 and B2-C2 tones in these dialects, there was probably an
original split between B tones and C tones, followed by a merger of B2 and C2.

262



but in the following table (Table 6-1), I list core studies and publications that focus on

either their tone systems and/or phonology and lexicon.

Table 6-1. Core studies on North-Central Vietnamese dialects.

Study on Study on tone system

Studies Focus phonology

and/or lexicon Auditory Experimental

Vii (1981) Nghé An, Quang Binh, Hué X X v
Nguyén (2005)2 Thanh Ho4, Nghé An v X X
Hoang (2004) Thanh Ho4, Nghé An 4 v X
Tran and Thai (1998b) Nghé An v X X
V6 (1993) Nghé An 4 v X
Nguyén (1995) Nghé Tinh, Binh Tri Thién v X X
Hoang (2001a) Nghé Tinh v X X
Nguyén (2002) Nghé An X X v
Nguyén (2003) Nghé Tinh v 4 X
Lé (2003) Nghé An X v X
Pham (2004) Nghé An X v X
Pham (2005) Nghé An X X v
Lé (2005) Thanh Hoa X 4 4
Tran (2006) Thanh Ho4 4 4 X
Honda (2006, 2008) Nghé Tinh X X v
gil(;}é;‘;en and Nguyén Thanh Hoa X X 4
Nguyén (2009¢) Thanh Hoa X v v
Lé (2010) Thanh Hoa 4 v v
Nguyén (2018) Ha Tinh v X v

In the following two sections, I summarize some crucial results from these previous

studies on the tone and vowel systems of Thanh Hoa and Nghé Tinh dialects.

26 This book was published based on Nguyén’s dissertation written in 1982.

27 The first edition of this publication was in 1989.

28 First editions of these two publications appeared in The 12" Annual Meeting of the Southeast Asian
Linguistics Society, 2002.
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6.1.2 Tone systems in North-Central Vietnamese

The tone systems of Thanh Hoa are underdocumented, while those of Ngh¢ Tinh have long
attracted researchers’ attention. However, as mentioned above, a defining property that
separates the Thanh Hoa and Nghé Tinh dialects is that, although they both have five tones,
the Thanh Hoa dialect usually realizes C1 and C2 identically, while the Nghé Tinh dialect
often shows confusion between B2 and C2. Many dialects and sub-dialects in Nghé Tinh
show additional patterns of tone confusion, leading to four- or even three-tone systems

(Ferlus, 1995, 1998b; Pham, 2005; Nguyén, 2006).

6.1.2.1 Descriptions of tone systems in Thanh Hod dialects

Tran (2006) provided impressionistic descriptions of the tone systems of several villages in
the Hau Ldc district, Thanh Hoa province. She claimed that Hau Loc Al, A2, B1, and B2
are phonetically identical to the corresponding tones of the standard Northern dialect. C1
is not distinct from C2 and is similar to either Northern C1 or C2, depending on adjacent
tones. This all needs to be verified experimentally, but the author’s descriptions support
the idea of a fusion between C1 and C2 and the variability of the resulting tone in Hau Loc.

Nguyén and Nguyén (2008) described the tone system of the Vinh Thinh dialect in the
Vinh Loc district. As far as I know, this is the first experimental study on Thanh Hoa tone.
The results of this study were repeated in Lé (2010) and are summarized in Table 6-2. This
dialect has a single tone (combined C1-C2) for the C category, whose f0 contour (325) is
similar to C2 in standard Northern dialects but without marked phonation. The most
peculiar tone is B1, a falling tone ending with a glottal stop, just like B2. The final glottal

stop found at the offsets of both B1 and B2 constitutes another piece of evidence for the
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historical source *-? of these two tones in Vietnamese. However, judging from the two
spectrograms of B1 and B2 tones provided in the paper, this final glottal stop might just be

creaky phonation.

Table 6-2. Tone system of Vinh Thinh (Vinh Ldoc, Thanh Hod) as described by Nguyén &
Nguyén (2008).

A category B category C category D category
(*open) (*-?) (*-h) (checked)
Series 1%
(High register or 454 517 45 + stop
voiceless onset)
Series 2 325
(Low register or 232 427 121 + stop
voiced onsets)

Nguyén (2009d) provided a tone table for another Thanh Ho4 dialect spoken in the
Hoang Hoa district. It is reproduced in Table 6-3. It confirms that there is confusion
between C1 and C2 in Thanh Ho4. Note that Nguyén described B2 as having a final glottal
stop and C1-C2 as having middle glottalization, two non-modal phonations usually present
in their Northern Vietnamese counterparts (Vi, 1981, 1982; Edmondson & Loi, 1997; Pham,

2002; Ta, 2014).

Table 6-3. Tone system of Hoang Hod (Thanh Hod). Adapted from Nguyén (2009, p.18).
No information on two checked tones, D1 and D2, was provided.

A category B category C category
(*open) (*-7) (*-h)
Series 1
(High register or 44 35
voiceless onsets)
Series 2 323
(Low register or 32 327
voiced onsets)

2 Series I and Series 2 will be used to refer to two tone groups whose etymological sources are either the
high register or voiceless onsets and the low register or voiced onsets at PVM, respectively. To the end of
this chapter, I will argue that PVM, the ancestor of Vietnamese and Muodng dialects, already had a register
contrast that led to the split of tones into high and low-register groups, instead of a voicing contrast as usually
assumed to be lost after tonogenesis from glottal codas since Haudricourt (1954b).
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Nguyén (2009¢c) described the tone systems of several local varieties of the Tho Xuan
dialect in Thanh Hoa. These systems all have five tones, with identical C1 and C2. She
reported that several varieties have a final glottal constriction in both B1 and B2, as in the
Vinh Thinh dialect, and that older speakers in other varieties realized C1-C2 as a rising tone.

These studies concur that Thanh Hod dialects have five-tone systems in which C1
and C2 are indistinct. The final glottal stop or final glottalization frequently found at the
offset of B1 and B2 provides evidence for the *-? origin of these B tones in Vietnamese
(recall that B1 does not have a marked phonation in Northern and Southern dialects).
However, the exact phonetic characteristics of tones in Thanh Hoa call for a more
systematic and in-depth study. In this chapter, I will describe the tone system of the C6

Dinh dialect in the Tri€u Son district to fill this gap.

6.1.2.2 Descriptions of tone systems in Nghé Tinh dialects

Several tone systems belonging to the dialect area that spans the provinces of Nghé An and
Ha Tinh have been studied. However, this literature either consists of impressionistic
descriptions (Vs, 1993; Nguyén, 2003; Hoang, 2004; Alves, 2007; Alves & Hwong, 2007),
descriptions supported by partial phonetic evidence (Nguyén, 2018), experimental studies
with a single speaker per dialect (Nguyén, 2002; Pham, 2005) or reports in which results from
speakers of various dialects are aggregated (Vi, 1981, 1982; Honda, 2008). In what follows, I
review some studies on the tone systems of the Ngh¢ Tinh subregion in general and then
narrow down the discussion to the speech of the Nghi Loc district in Nghé An, to which
the Nghi An dialect investigated in this dissertation belongs.

I estimate that Vi (1981, 1982) included four speakers from Ngh¢ An in his dataset

for Central Vietnamese based on the map in which he reported his informants’ location.
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Unfortunately, the results from these speakers were lumped together with those of speakers
from other Central Vietnam provinces (Quang Binh, Quang Tri, and Thira Thién Hué). As
the Nghé Tinh dialects usually confuse B2 and C2, while other Central and Southern
Vietnamese dialects confuse C1 and C2, Vii’s work should be treated with care. The effect
of his radical data aggregation method is shown in Figure 6-3, in which “Central

Vietnamese” only exhibits confusion between C1 and C2.
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Figure 6-3. Tone systems of Nothern (left), Central (middle), and Southern (right)
Viethamese. FO was normalized across dialects. Reproduced from Vi (1981) with
additional annotation.

Despite these limitations, Vi (1981, 1982) captured several properties shared by tone
systems in Central Vietnam: a crowded tonal space (smaller fO range than those of Northern
and Southern Vietnamese), the high {0 level of A1, and final glottalization at the offset of
the falling tones, B2 and C1-C2. These features were confirmed in later experimental
studies that focused on specific Central dialects, including those in Nghé An (Nguyén, 2002;

Honda, 2008), Ha Tinh (Honda, 2008; Nguyén, 2018), and Hué (Nguyén, 2012).
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Nguyén (2002) compared the tone systems of five speakers from four districts of
Nghé An. Non-modal phonations, like breathiness, glottalization, and the glottal stop, were
claimed to be present in four out of five unchecked tones in Ngh¢ An. However, the
characterization of the tones as having non-modal phonation was based on visual
inspection of the spectrograms only, and the presence of a breathy phonation in A2 was
not sufficiently demonstrated. Nguyén generalized his observation to a pan-Nghé An tone

system, reproduced in Table 6-4.

Table 6-4. Tone system of Nghé An. Tones include non-modal phonations: breathiness
(A2), creakiness (B1, C1), and final glottalization (B2-C2). Adapted from Nguyén (2002).

A category B category C category D category
(*open) (*-?7) (*-h) (checked)

Series 1
(High register or 45 324 32 435
voiceless onsets)

Series 2
(Low register or 43 317 32

voiced onsets)

Alves (2007); Alves and Huwong (2007) are two studies focused on the phonological
inventory of North-Central dialects, particularly local varieties in the Nghé An province.
The authors reported only one dialect from the Nghi Khanh commune (Nghi Ldc district)
with the expected tone confusion between B2 and C2 as is characteristic of Ngh¢ An
dialects. Other dialects were reported as merging C1 and C2, like in Nam Pan and Thanh
Chuong dialects. The other two varieties in Nghi Loc also seemingly merge C1 and C2,
differing from Nam DPan and Thanh Chuong ones in that their C2 has a variant with final
glottalization. Final glottalization was claimed to be present in B1, D1, B2, and C2 in these
Nghé An dialects. The descriptions of these tone systems need to be verified

experimentally. However, it needs to be emphasized that these are the first studies focusing
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particularly on North-Central dialects and providing a systematic description of their
phonology and comparison with other Vietnamese dialects and other Vietic languages in
the region as well.

Honda (2008) is a study of the tone system used around the Lam River, the natural
border between two provinces, Ngh¢ An and Ha Tinh. He called the varieties spoken in
this region Lam River speech, as he considered it relatively consistent and homogeneous
despite local variations. His study included 12 speakers from three districts in Nghé An
and three districts in Ha Tinh, and they were not controlled for sex and age. The normalized
f0 of tones aggregated from all speakers are illustrated in Figure 6-4, and their

characteristics are summarized in Table 6-5.
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Figure 6-4. Normalized fO and duration of tones of the Lam River speech (Honda 2006).
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Table 6-5. The phonetic properties of tones of the Lam River speech, summarized the
results from Honda (2006).

Al High-rising or falling-rising; falsetto quality at fO peak; -h at tone offset

A2 Level; modal phonation; -h at tone offset
Falling-rising or low-rising; laryngealization at the lowest f0 at tone onset
Bl and offset
I Mid-level or mid-falling; free variation of non-modal phonation (breathy,

creaky, or stiff voice)

Cl Mid-falling; lowest pitch offset; final creaky or glottal stop

Dl Higher and shorter than B1

D2 Higher and shorter than D2

Non-modal phonation was frequent in the data, but it usually accompanied tones at
extreme f0 values. Honda reported a falsetto voice at the fO peak of Al, non-modal
phonation (breathy, creaky, stiff voice, or even glottal stop) at the bottom f0 range in B1,
B2-C2, and C1, and even a final fricative -h at the end of A1 and A2. Because of these f0-
phonation cooccurrences, he concluded that phonation is not contrastive but highly
correlated with fO in Lam River speech, even if it is deliberately employed to enhance tonal
distinctiveness (Honda, 2008, p. 84).

Nguyén (2018) described the tone systems of four dialects in the Loc Ha district, Ha
Tinh province. Variations between these tone systems are observed, but they share some
phonetic properties. All have five tones in unchecked syllables, like other Nghé Tinh
dialects. Final glottal stops (actually a creaky phonation or strong glottalization, judging
from the spectrograms provided) were found in tones B1 and C1. B2-C2 is a falling tone,
unmarked in phonation.

Let us now turn to previous work on the tone systems in the Nghi Loc district in
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Nghé An province. Researchers usually consider Nghi Loc as having the most
representative tone system of Nghé An dialects, and the Nghi An dialect, which I study in
this chapter, in turn, is considered to have the most stereotypical tone system of all Nghi
Loc varieties.

V6 (1993) was the first study focusing on the phonetic properties of Nghi Loc tone
systems. He claimed that there are only four tones in these dialects because of the confusion
between B1 and C1, and B2 and C2. V&’s position on the confusion between B1 and C1
was shared by Lé (2003), who studied the Nghi An dialect spoken in the Nghi Loc district,
but was contradicted by Nguyén (2003) in a larger-scale study providing descriptions of
tones in many dialects of the provinces of Nghé An and Ha Tinh. Unfortunately, none of
these three studies provide experimental evidence.

Pham (2005) provided preliminary experimental descriptions of the tone systems of
Nghi Trung and Quén Hanh dialects in the Nghi Loc district. Her data was recorded from
one Nghi Trung woman and one Quén Hanh man. Pham showed that the Nghi Trung dialect
has mergers of B1 and C1, and of A2, B2, and C2, resulting in a three-tone system. The
Quén Hanh dialect has a less radical pattern of tonal merger (B1-C1 and B2-C2), leaving
the dialect with four tones. Pham suggested that there may be contrastive breathiness in
some tones but did not establish this with acoustic measures. She did not report creakiness
in any tone of these two dialects.

Lé (2003) provided a description of the tone system of the Nghi An dialect, assuming

t30

that it is representative of the speech of the Nghi Loc district’”. Her work was reproduced

with minimal changes in Pham (2004). Lé claimed that the Nghi An dialect has only four

30 Nghi An was annexed by the city of Vinh in 2008.
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tones, whose phonetic values are summarized in Table 6-6. Its patterns of tone merger are
similar to those of the Nghi Trung dialect discussed above (Pham, 2005). She also reported
glottalization at the end of B and C tones and the middle of the falling-rising variant of the
A2 tone. In Section 6.3.2, I will show that the dialect only has four tones but that their fO

and phonation differ from L&’s descriptions.

Table 6-6. Tone system of the Nghi An dialect in Nghi Loc, Nghé An, summarized from Lé
(2003). Glottalization is claimed to present at B1-C1 and B2-C2 offsets and in the middle
of A2. No information on tones in checked syllables was provided.

A category B category C category
(*open) (*-7) (*-h)

Series 1

(High register or 34 435 or 45°

voiceless onsets)
Series 2

(Low register or 33 or 3273 317

voiced onsets)

6.1.2.3 Descriptions of tone systems in Qudang Binh dialects

Some key studies are worth mentioning in the study of tone systems of Quang Binh
dialects. The Cao Lao Ha and Ha Trach varieties in the Bb Trach district seem to have the
most peculiar tone systems in the region in which B2, C1, and C2 have merged (Ferlus,
1995, 1998b), resulting in four-tone systems. Ferlus explained this tone merger as *-h being
unable to split into high and low series tones, and these, in turn, became confused with the
B2 tone. This seems to suggest that the loss of *-? preceded that of *-h and that fO was
indifferent in syllables ending in *-h. We encountered these same patterns of tone
development in Ruc (cf. Chapter 5). On the other hand, Nguyén (2006) proposed that the
tone system of Cao Lao Ha was formed first by the confusion between *-? and *-h followed
by onset devoicing and that these developments had been affected by a Cham substratum

during the history of the community.
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Michaud, Ferlus and Nguyén (2015) is another study among limited studies on Quang
Binh tone systems which investigates the general phonology of the Phong Nha dialect (B
Trach district). The authors reported that this dialect has a tone confusion between B2 and
C2 that is common in all Central (except Thanh Ho4) and Southern dialects. Otherwise, the
study focused on the phonology of the dialect as the result of standardization and complex
mixture with other Vietic languages in the region. For a description of the tone systems of
Quang Binh dialects and the broader area of the Binh Tri Thién dialectal sub-region,
readers are referred to Vo (1997).

Some dialects spoken in Quang Binh are assumed to be related to North-Central
Vietnamese. The Diém Dién dialect in Quang Binh is one such variety: the ancestors of its
speakers originally came from Thanh Hoa (and Théai Binh in North Vietnam) around 400
years ago (Dia chi lang Diém Dién [Chorography of Diém Dién village], 2008), and even though
it has not been studied yet, it is well known in the area and the mass media for its peculiar
tone system. I decided to include Diém Dién in my study of tone and vowel systems in
North-Central Vietnamese dialects because it could have escaped the dialect levelling that
occurred in Thanh Hoa after its departure and preserved the original Thanh Hod tone

features.

6.1.3 Vowel systems in Northern and North-Central

Vietnamese

There are some oft-cited vowel quality differences between North-Central and the standard
Northern dialect. For example, some North-Central words with open vowels /e, a:, 9:/ often

have diphthongized counterparts /19, 1o, ud/ in the standard variety (lines 1-5 in Table 6-7),
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and the North-Central close vowels /i:, u:/ often correspond to standard /xj, yw/ (lines 6-9

in Table 6-7).

Table 6-7. Examples of vowel correspondences between the standard Northern and
North-Central Vietnamese dialects.

Standard North-Central
Gloss Proto-Vietic
Vietnamese Vietnamese
1 to defecate *?eh io¢! e:¢!
2 rice *?a-10:? lua®! lo:B!
3 intestine *ro.c zuatP! roit??
4 fire lio®! la:“!
5 water *dak niokP! na:kP!
6 head louse *ci:? cxjB! ci:B!
7 you *mi: majA? miA!
8 buffalo *c-lu: cywh! Al
9 brown mwA! nu:A!

The archaic rhymes of North-Central dialects can also be found in Muong dialects
and many Vietic languages (Nguyén, 1995; Nguyén, 2005; Tran, 2015) and even in Ferlus’
reconstructed Proto-Vietic (Ferlus, 2014). However, Ferlus claimed that the vowel
innovations found in standard Northern Vietnamese but not in North-Central dialects “are
not explainable by any of the conditioning or historical processes that linguists usually
encounter in the Southeast Asian area” (1997b, p. 49, my translation). On the other hand,
Nguyén (1995) claimed that onsets, mainly voiced onsets, conditioned vowel
diphthongization in standard Northern Vietnamese but did not offer a systematic
explanation or regular correspondences. If it could be demonstrated that Northern
Vietnamese vowel innovations are conditioned by tone series (1 or 2) in ways similar to

those found in ESEA register languages (Huffman, 1976, 1985b; Brunelle et al., 2020; Ta, 2021;
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Ta et al., 2022), they would constitute evidence that, at some point, the ancestor of standard
Northern Vietnamese had a register contrast that became opaque as the present tone system
was formed. I therefore decided to compare the innovative vowels of standard Northern
Vietnamese to those of more conservative North-Central dialects, of other Vietic languages
and of Proto-Vietic to determine if there is evidence for register-based changes in standard

Northern Vietnamese.

6.1.4 Research questions

In this chapter, I aim to answer the following research questions.
(1) How many tones are there, and what are the phonetic properties of tones in three
target North-Central Vietnamese dialects: C6 Dinh (Thanh Hoa), Nghi An (Nghé
An), and Diém Dién (Quang Binh)?
- Does the Cb Pinh dialect have identical C1 and C2, as found in other Thanh
Hoa dialects?
- Is it true that the Nghi An dialect has only four tones in unchecked syllables
because of the tone mergers between B1 and C1, and B2 and C2?
- What is the number of tones in Diém Dién, an undescribed dialect spoken in
Quang Binh that could preserve conservative Thanh Hoa features?
- How are tones realized in these three dialects in terms of phonetic properties,
including f0 height, fO contour, phonation type, vowel quality, and duration?
(2) What can the tone systems of these three North-Central dialects tell us about the
phonetic properties of Proto-Viét-Muong onsets/register?

(3) Are the vowel changes that occurred from Proto-Viét-Muong to Northern
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Vietnamese conditioned by a register contrast in the proto-language? If so, what
implications does this finding have for understanding register contrasts in Vi¢t-

Muong and Vietic languages?

6.2 Method

6.2.1 Participants and wordlists

I designed a basic wordlist to investigate the tone systems of all three Vietnamese dialects.
Some words had to be replaced to reflect lexical differences in Diém Dién, but these
changes were kept to a minimum. The target syllables include four vowels /i, u:, €, a:/
combined with the implosive onset /6/ (or the nasal onset /m/ where there is a gap in the
lexicon) and carry each of the eight surface tones of standard Vietnamese. Open syllables
were chosen, except for the D1 and D2 categories, for which I chose the coda /t/ or /p/. I
chose words that are depictable. Together these design criteria resulted in a list of 32 words,
given in Table 6-8. In the recording sessions, I recorded 26 or 27 additional words in each
dialect to study other linguistic phenomena. These words will not be reported here and can

be considered fillers.
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Table 6-8. Wordlist designed to investigate the tone systems in three North-Central
Vietnamese dialects. Some other words were used for the Diém Diém dialect.

Tone Target Gloss Target Gloss
Al vién bi marbles rudi bu flies gathering
A2 bi_ lon o pork skin bu map a national park’s name
Diém Dién: mi tom ‘%nstant noodles’

Bl qua bi winter melon b me milking

B2 quai bi mumps bu bam chubby

Cl khinh bi scorn sung mu  swollen

C2 nudc mi US.A doi mi to wear a hat

D1 qua mit Jjackfruit cai but pen

D2 bit tai to cover ears ong but buddha

Al be be bleat (of a goat) so ba three

A2 bé mang raft ong ba grandparents

L. to put hands on

B1 em bé child ba vai others’ shoulders
Diém Dién: ca ‘fish’

B2 be cau spathe hoc ba school report

Cl bé ngd to harvest corn ba chuot mouse bait

C2 b€ mat to lose face ba mia sugar-cane dregs

D1 nat bét crushed cdi bat . bow
Diém bién: cat ‘sand’

D2 bep dim out of shape vai bat canvas

I recorded ten speakers for each dialect, five men and five women (Nghi An: four
men and six women). All speakers are monolingual. I recruited participants over 40 years
old in the C6 Pinh and Diém Dién dialects, but Nghi An speakers were younger on average.
Data from one male speaker in the Diém Dién dialect was excluded after consulting with
my local assistant, as he did not pronounce words in his native dialect but switched to the
more prestigious dialect of Pong Héi, the provincial capital of Quang Binh. The speakers’

socio-demographic information is given in Table 6-9.

277



Table 6-9. Participants’ age in 2021, by dialect and sex, (F)emale and (M)ale.

Cé6 Pinh Nghi An Diém Dién
FO1 55 FO1 34 FO1 71
F02 48 F02 43 F02 39
FO03 59 FO03 42 FO03 62
Fo4 55 F04 40 F04 50
FO5 47 FO05 50 F05 67
o o F06 36 o o
Mean 52.8 Mean 40.8 Mean 57.7
SD 5.1 SD 5.7 SD 13.1
MO1 58 MO1 36 L L
MO02 60 MO02 30 MO02 90
MO3 61 MO3 45 MO03 75
MO04 68 MO04 25 MO04 78
MO5 52 _ _ MO5 74
Mean 59.8 Mean 34 Mean 79.3
SD 5.8 SD 8.6 SD 7.4

A second wordlist was designed to investigate vowel correspondences between the
three North-Central Vietnamese dialects and the standard Northern dialect. The wordlist is
comprised of 313 lexical items that are plausibly realized with different rhymes in the
dialects under study and in the standard Northern dialect (it is not meant to capture all
possible interesting vocalic features of North-Central Vietnamese). These are mainly
words that retain proto-vowels in North-Central dialects, but underwent vowel changes in
the standard Northern dialect (Table 6-7). Some other words in the wordlist show the
reverse patterns (changed vowels in North-Central dialects but retained proto-vowels in the
standard Northern Vietnamese). These items were compiled from different dictionaries of
North-Central dialects (Tran & Thai, 1998b; Chu, 2002; Nguyén & Nguyén, 2013) and studies of

the North-Central vowel systems (Cadiére, 1902; Maspero, 1912; V5, 1993; Nguyén, 1995; V8,
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1997; Hoang, 2001a; Nguyén, 2005; Alves, 2007; Alves & Huwong, 2007). The full wordlist is
provided in Appendix 6-1.

In order to answer the question of whether some vowel changes from Proto-Vietic
to standard Northern Vietnamese were register-conditioned, I compiled a third wordlist
that contains all Proto-Vietic cognates reconstructed by Ferlus, retrieved from the Mon-
Khmer Languages Project website at sealang.net/monkhmer/database/. This compilation
includes data from 20 varieties of eight Vietic languages (cf. Chapter 3). I added the data
collected from the three North-Central Vietnamese dialects in the second wordlist to this
compilation. Only items with a reflex in standard Vietnamese (Ferlus’ Hanoi Vietnamese)
were kept, which amounts to 673 items. The wordlist is organized by proto-vowel, tone

series, and coda types and is given in Appendix AA.

6.2.2 Recording

For the first wordlist, each word was presented to the speakers with a corresponding image
on a laptop screen in order to avoid prompts in written or spoken standard Vietnamese.

Speakers had to pronounce the target words in the following frame sentence:

To61 noi thém mot lan.
I say more one time.
‘I say the word one more time.’

Each speaker recorded the wordlist four times with different random orderings. The
recording sessions took around 20 to 30 minutes per speaker. The data were recorded in a
soundproof karaoke room in C6 Dinh and Nghi An in October 2021 and in a community

building in Diém Dién dialect in November 2021. The recording location in Diém Dién
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was not ideal due to COVID-related sanitary restrictions at that time. The quality of the
recordings was affected by echo because the room was empty and had concrete walls, but
the data was still good enough for phonetic analysis. A high-quality audio channel was
obtained with a Shure Beta53 headset connected to a Steinberg UR242 amplifier. Another
audio channel was recorded using a Beyer Dynamics M500 TG microphone as a backup.
These two audio signals were recorded simultaneously on a Macbook running the
SpeechRecorder application.

The second wordlist was elicited with four speakers (two men, two women) in each
of the three dialects, with speakers who had just recorded the first wordlist. Pairs of
speakers recorded the second wordlist in the same session, which took around one hour. I
read words from the second wordlist to the speakers in standard Vietnamese and asked
them to pronounce the dialectal equivalents. They were allowed to discuss multiple
equivalents and decide which was the most “authentic” in their dialect®!. Sometimes the
two speakers gave different words, but they were the same most of the time. The recording
equipment was the same as for the first wordlist, but different microphones were used for

the two speakers. Speakers were compensated for their contribution to the study.

6.2.3 Data processing and statistical modelling

The data from the first wordlist includes 3,712 tokens recorded from speakers of the three
dialects, out of which ten tokens were excluded because of mispronunciations. The
remaining 3,702 tokens were then annotated in Praat TextGrids using the same conventions

as in Arem and Ruyc data in Chapters 4 and 5. The procedure used to extract and process

31 Occasionally, one speaker in each pair gave the standardized form of a word instead of the form unique to
their dialect. This is a sign of dialect-levelling.
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data was also the same as that used for the Arem and Ruc data, but I repeat some general
points here for convenience.

Relevant acoustic measurements, including f0, H1, H2, A1, A2, CPP, HNR35, F1,
and F2, were extracted using PraatSauce (Kirby, 2018) at every 1 ms in the target vowel.
The amplitude of different harmonic frequencies, H1, H2, A1, and A2, were formant-
corrected (Hawks & Miller, 1995; Iseli & Alwan, 2004) and, therefore, will appear as H1*, H2*,
Al*, and A2*. Since the measurement windows were set at 25 ms, measures made at the
first and the last 12 ms of the op interval (largely coincides with the target vowels) were
excluded from the final calculations to avoid factoring in perturbations from adjacent
segments.

The data was then z-normalized by speaker, and data cleaning was conducted in
two steps on these normalized measures. First, derivatives were obtained for each
normalized data point relative to their next consecutive point, and measurements were
excluded if they underwent dramatic jumps, i.e., if their derivatives were above or below
0.05 standard deviation (£1 st. dev. for CPP). The thresholds of +0.05 and +1 were chosen
as a compromise between excluding too much data and leaving too many outliers in the
dataset. Dubious values over a longer span were excluded by removing data points above
or below three standard deviations of the mean values computed for each combination of
speaker*vowel*tone. All spectral tilt measurements dependent on excluded {0 and formant
values were also removed. In total, the percentage of excluded data is as follows: f0: 14.8%,
F1: 6.6%, F2: 7.5%, CPP: 2.7%, HNR35: 13.1%, H1*-H2*: 14.8%.

In this chapter, I use one more phonation indicator than in Chapters 4 and 5; it is

HNR35, harmonic to noise ratio measured in a band ranging from zero to 3,500Hz. This
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decision was driven by the fact that phonation differences in the tone systems of North-
Central dialects were expected to be more complex and, at the same time, subtler than those
in the Arem and Ruc languages. H1*-H2* and CPP alone cannot fully capture three-way
distinctions between modal, breathy, and creaky or tense phonation (Blankenship, 2002;
Garellek, 2012; Garellek, 2019) but only suggest a rough division between modal and non-
modal phonations. The logic of using HNR35 along with H1*-H2* and CPP is as follows.
If a sound, or an interval of a sound, has a higher spectral tilt (higher HI1*-H2*, for
example) and a lower degree of periodicity (lower CPP and HNR35) than other sounds,
then it has a breathier phonation. A sound with a lower degree of periodicity and a lower
spectral tilt has a creakier phonation. Modal phonation is considered unmarked in spectral
tilts and has a high degree of periodicity. The relative differences between modal, breathy,
and creaky phonation are illustrated in Figure 6-5. For more details on the acoustic
differences between phonation types, readers are referred to Garellek (2019).

Higher HNR

A
(G |

< >

Lower spectral tilt Higher spectral tilt

O Prototypical
creaky voice

v

Lower HNR

Figure 6-5. Relative acoustic differences between modal, breathy, and creaky phonation
(Garellek 2019: 90).

282



As we will see in the results section, the tones in the three North-Central
Vietnamese dialects are well-distinguished by large differences in f0 height, fO contour,
duration, phonation, and vowel quality, although the two last properties are less consistent
and more dialect-specific. Therefore, I will only perform statistical analyses where needed,
namely, to confirm observations made in previous studies or my initial auditory
assessments of tone mergers and vowel quality differences.

To facilitate statistical comparisons, vowel duration was normalized to 100
equidistant intervals, and acoustic measurements were averaged accordingly. Generalized
additive mixed models (GAMMs) were fitted to fO and HI1*-H2* of the seemingly merged
tone pairs using the mgcv package (Wood & Wood, 2015) in R (RCoreTeam, 2013). The
interaction between tone and vowel was included as a fixed factor and a smooth term in the
models. Random effects were accounted for by including random smooths for word and
speaker, the latter was further divided by combinations of fone*vowel. The models were
also refined by handling autocorrelation issues (Baayen et al, 2018) and scattered -
distribution of residuals (Wood, 2006; Wieling, 2018; Soskuthy, 2020). GAMMSs will also be
fitted to formant data, F1 and F2, of the three dialects to inspect possible tone-conditioned

vowel differences. The model structure is as follows:

fO | H1*-H2* | F1 | F2 ~ Tone_Vowel + s(Time, by = Tone_Vowel) +
s(Time, Word, bs="fs", m=1) +
s(Time, Subject, by = Tone_Vowel, bs="fs", m=1), data=...,, rho=..,,
AR.start=...Sstart.event, family= "scat")

In the graphs representing the GAMM-predicted acoustic values of each tone pair,

two tones are said to statistically differ from each other if their trajectories and the ribbons
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representing a 95% confidence interval do not overlap at any time interval. Alternatively,
if the difference between the two categories is presented instead, it is said to significantly
differ from 0 when the trajectory and its ribbon do not touch the x-axis at y = 0.

In time-sensitive graphical representations of observed values, time was normalized
to reflect duration differences between tones by multiplying the 100-interval scaled time
by the grand mean duration of each tone. The raw duration of tones in each dialect was
tested for the effect of fone by fitting it to generalized linear mixed models. In these models,
tone duration is the dependent variable, fixed factors include tone, vowel, and their two-
way interaction, and random effects include random intercepts for subject and word. 1
attempted to simplify models using the method used in Chapters 4 and 5, but the optimal

models were always the complete ones.

ToneDuration ~ Tone*Vowel + (1|Subject) + (1|Word)

The recordings of the second wordlist will not be analyzed and reported
acoustically. Instead, I listened to them and transcribed the words as pronounced by
speakers. If there were multiple variants, I used the most common one. These data were
integrated into the third wordlist (based on Ferlus’ Proto-Vietic reconstructions) to explore
vowel changes in Vietic languages.

The 673 cognate sets of the third wordlist were ordered by proto-vowel, tone series,
and coda types. Initially, the tone series (high or low) of a proto-form was identified
automatically based on its proto-onset: the high series was conditioned by all onset
obstruents other than voiced stops. The series of proto-forms with sonorant onsets (nasal,

lateral) or consonant clusters, e.g. pr, pl, bl, br, ... (cf. Chapter 3), were considered neutral.
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I then revised this initial assignment by changing the series according to whether the
standard Vietnamese reflex has a high-series (A1, B1, C1, or D1) or a low-series tone (A2,
B2, C2, or D2). This two-step assignment strategy is necessary since tonal/registral
disharmonies are attested between Vietnamese and other Vietic languages (Ferlus, 1999 and
c.f. Chapter 2). Because I aim to determine if vowel changes in standard Northern
Vietnamese compared to Proto-Vietic are register-conditioned, it is logical to assign series
as reflected in the modern language. Then, cases of vowel change from Proto-Vietic to
standard Vietnamese were counted and grouped by register/series and coda type to see if

these two factors could have conditioned them.

6.3 The phonetics of tone systems in North-Central

Vietnamese dialects

This section presents acoustic analyses of the tone systems of three North-Central
Vietnamese dialects: C6 Pinh (Thanh Ho4 province), Nghi An (Nghé An province), and
Diém Pién (Quéang Binh province). For each dialect, I first try to determine whether some
tones found in standard Vietnamese are merged or undifferentiated, as reported in previous
studies. Then, data on the fundamental frequency, f0, and phonation, H1*-H2*, CPP, and
HNR35, of each tone system are presented. I finally present data on tone duration and

tone-conditioned vowel variability.
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6.3.1 The Co Dinh dialect (Thanh Hoa province)

6.3.1.1 The confusion of CI and C2 tones

As discussed above, we expect C1 and C2 to be identical in C6 Pinh, like in other Thanh
Hoa dialects. Separate GAMMs were fitted to the fO0 and H1*-H2* data of C1 and C2 in
order to determine if these two tones are significantly different from each other. The model
predictions are provided below in Figure 6-6.

In the upper panel of Figure 6-6, we can see that the predicted fO0 of C1 and C2 are
almost identical throughout the duration of the three vowels /i:, €:, a:/, as shown by their
overlapping lines and ribbons. The f0 difference at tone onsets in the vowel /u:/ is likely
due to intrinsic vowel f0: the vowel is diphthongized in the word /mu:“?/ > [myw®?] ‘hat.’
In the lower panel of Figure 6-6, the GAMM-predicted H1*-H2* of these two tones show
no significant difference. Therefore, it can be safely confirmed that C1 and C2 are identical
in C6 Pinh, and I will refer to them collectively as C1-C2 and treat them as a single

category in subsequent sections.
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Figure 6-6. GAMM-predicted fO (upper) and H1*-H2* (lower) of C1 and C2 tones of the
C6 Dinh dialect, by vowel. The ribbons represent 95% confidence intervals. At any time
point, if the ribbons overlap, the difference between categories is not significant.

6.3.1.2 f0 and phonation type

Figure 6-7 shows the trajectories of f0 and three different measurements of phonation type,
H1*-H2*, CPP, and HNR35, in the tones of the C6 Pinh dialect.

Let us first consider the f0 results in the top-left panel in Figure 6-7. Tones are
clearly differentiated by fO height, f0 contour, and duration. A1 is overall higher than A2,
but they are both falling, although the falling contour is less steep in Al. Bl and B2 start
at roughly the same height and then rise and fall, respectively. C1-C2 has the overall lowest
{0 of all tones. Its contour is falling-rising, with the rising offset not reaching the height of
its onset. The two checked tones, D1 and D2, are more than twice as short as the other

tones. Their contours are similar to those found with B1 and B2, but D1 is at the top of the
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{0 range, distinct from all other tones. Individual variation in the realization of C6 Pinh
tones is reported in Appendix 6-2. Variation between individuals is found, but the relative

f0 height, fO contour, and duration of their tones follow the general patterns described

above.
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Figure 6-7. f0, H1*-H2*, CPP, and HNR35 trajectories of C6 Dinh tones (top to bottom, left
to right).

We now turn to phonation type. Al has a higher H1*-H2* than its low-series

counterpart A2 over the first half of its articulation, but the pattern reverses in its second
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half (top-right panel in Figure 6-7). However, Al has a consistently higher CPP and
HNR35 than A2 (bottom-right and bottom-left panels). This indicates that A1 has a modal
phonation (higher spectral tilt and less noise), and A2 has a tenser/creakier phonation. By
the same logic, the results also show that B2 and D2 have a tenser/creakier phonation than
their high-series counterparts, B1 and D1, respectively. C1-C2 patterns with the three low-
series tones, A2, B2, and D2, in having an overall tense/creaky phonation.

Other patterns are worth noting. The offsets of the two checked tones, D1 and D2,
have a higher H1*-H2* but a lower CPP and HNR35 than A1. This indicates that D1 and
D2 culminate with a breathier phonation, but this phonation is likely due to the opening of
the glottis in anticipation of the following coda stops. In addition, B1 ends on a lower H1*-
H2*, CPP, and HNR than Al. I interpret these patterns as evidence that B1 has a tenser
phonation towards its offset as it reaches its highest f0.

Overall, the tone system of the C6 Pinh dialect makes a phonation difference
between modal high-series tones, Al, B1, and DI, and tenser/creakier low-series tones,
A2, B2, D2, and C1-C2 tone. This phonation difference is correlated with the overall {0
level of these two groups of tone: tones with lower f0 are tenser/creakier than those with
higher 0. Tense phonation is also found in the high f0 offset of B1. However, when looking
at spectrograms, creaky phonation is only noticeable at the offset of tones B2 and C1-C2,
as exemplified in Figure 6-8 and Figure 6-9, suggesting that A2, D2, and B1 are merely

tense. This final creaky phonation in B2 and C1-C2 is realized consistently across speakers.
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Figure 6-8. Oscillogram and spectrogram of syllable [6a:®?], pronounced by a 61-year-old
male speaker in the C6 Pinh dialect. The syllable has a strong creaky phonation at its
offset.
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Figure 6-9. Oscillogram and spectrogram of syllable [6a:“*“?], pronounced by a 61-year-
old male speaker in the C6 Dinh dialect. The syllable gradually develops a tense/creaky
phonation toward its end.

The H1*-H2*, CPP, and HNR35 results for individual speakers are provided in
Appendices 6-3, 6-4, and 6-5, and they generally follow the patterns that have just been

described.

6.3.1.3 Duration

The duration distribution of C6 Pinh tones grouped by vowel is given in Figure 6-10. The
results of the optimal generalized linear mixed (GLM) model fitted to the duration data are

provided in Appendix 6-6.
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Figure 6-10. Duration of C6 Dinh tones, by vowel.

Unsurprisingly, the two checked tones, D1 and D2, are significantly shorter than
all other tones. Some interactions between vowels and tones are also significant (Appendix

6-6), but these effects are complex and do not condition consistent patterns of contrast

between tones, as can be seen in Figure 6-10.

6.3.1.4 Vowel quality
The F1 and F2 of four vowels /i:, u:, €:, a:/ grouped by tone categories and tone series are
shown in Figure 6-11. The GAMM-predicted F1 and F2 differences between high- and
low-series vowels are given in Figure 6-12. Some patterns of vowel changes conditioned
by tone series are visible, but these changes are vowel-specific and do not apply equally to
all tone categories.

The vowel /e:/ is realized as [’&:] in both series, but the low-series /e:/ is more open
in the A and B categories (higher F1) and more closed in the D category (lower F1). This
is confirmed by the significant F1 differences in the model prediction in Figure 6-12 (the

three upper rows of the third column from the left), by which the difference is negative in
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the A and B categories and positive in the C category, respectively.

The closed vowel /u:/ is realized as [°u:] in both series, but does not show much
difference between the high and low series in any of the three tone categories, A, B, and
D, except for a negligible difference at the end of D category (three upper rows of the
second column from the left in Figure 6-12).

Low-series /i:/ is realized as a rising diphthong [®1:] in the B category but not in the
A category. Like the vowel /e:/, the low-series /i:/ is also more closed in the D category.
These patterns are confirmed by the predicted F1 differences in Figure 6-12 (three upper
rows of the first column from the left). For the vowel /a:/, there is no vowel quality
difference between the high- and low-series tones in either F1 or F2.

For all vowels and tone categories, F2 does not vary much between low- and high-
series tones, as shown by the absence of significant effects in most cells of the three lower
rows in Figure 6-12. The only exception is the lower F2 of the vowel /i:/ in tone B2 since

it is realized as the rising diphthong [“i:].
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In short, in C6 Pinh, vowels are marginally more open in the low-series tones A2

and B2, but the pattern is reversed in the D category. It is, therefore, difficult to attribute

these limited variations in vowel quality to a former register contrast.

The phonetic realization of C6 Pinh tones and their historical sources are

summarized in the following Table 6-10%2.

Table 6-10. Tone system of the C6 Dinh (Thanh Hod) dialect. C1 and C2 tones are
phonetically identical. The creaky phonation at offsets of B2 and C1-C2 tones are marked
by the IPA symbol for creakiness (_) under the phonetic values of these tones.

A category B category C category D category
(open) (*-?7) (*-h) (checked)
Series 1 45 + stop
(High register or 44 45 traces of opening
voiceless onsets) 312 diphthongization
Series 2 32 (tense) 42
(Low register or traces of opening traces of opening 32 + stop (tense)
voiced onsets) diphthongization diphthongization

6.3.2 The Nghi An dialect (Nghé An province)

6.3.2.1 The merger of Bl and CI tones, and B2 and C2 tones

In order to see if B1 is phonetically distinct from C1 and B2 from C2, two GAMMs were
fitted to the fO and H1*-H2* data of these two pairs of tones, whose predictions are plotted
in Figure 6-13.

Figure 6-13 shows no consistent GAMM-predicted f0 differences between B1 and
C1 (top-left panel) and B2 and C2 (bottom-left panel). For example, {0 is higher in B2 than

C2 in vowels /i, u:/, but the pattern is reversed in vowels /e, a:/. Neither tone pair shows

32 FO of DI tone is exceptionally higher than all other tones, but because it and its low-register
counterpart D2 can be considered as forming a subsystem of the tone system of C6 Dinh, the highest f0 point
of the rising tone Bl is taken as the convientional highest pitch (5) in Chao (1930)’s numeric tonal
conventions.
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a significant GAMM-predicted H1*-H2* discrepancy (right panels). Therefore, B1 and C1,
and B2 and C2 are phonetically indistinct and will be collectively referred to and analyzed
as B1-C1 and B2-C2. This confirms that the Nghi An dialect only has four tones (V5, 1993;

Lé, 2003).
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Figure 6-13. GAMM -predicted fO (left) and H1*-H2* (right) data of B1 and C1 (upper) and
B2 and C2 (lower) tones of the Nghi An dialect, by vowel. The ribbons represent 95%
confidence interval. At any time point, if the ribbons overlap, the difference between
categories is not significant.

6.3.2.2 f0 and phonation

The 10, H1*-H2*, CPP, and HNR35 trajectories of Nghi An tones are given in Figure 6-14.
Looking at fO results (top-left panel) first, one can note that there is a distinct grouping
between the high-series tones A1, B1-C1, and D1 and the low-series tones A2, B2-C2, and
D2: their f0 ranges do not overlap. In addition, the contours of tone pairs in the same
category are roughly the same in the two series: overall level tones A1 and A2, falling tones

B1-C1 and B2-C2, and short falling tones D1 and D2.
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Figure 6-14. fO, H1*-H2*, CPP, and HNR35 trajectories of the Nghi An tones (top to
bottom, left to right).
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HI1*-H2* (top-right panel) does not clearly distinguish the tones of the two series,
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except in the A series, which does present this contrast due to the very low HI1*-H2* of
A2. The CPP and HNR35 values of high-series tones Al, B1-C1, and D1 are all greater
than those of their low-series counterparts, A2, B2-C2, and D2. These patterns suggest that
the group of low-series tones has a tenser/creakier phonation than that of high-series tones.

The phonation at the offsets of D1 and D2 tones are individually variable (Appendix 6-7




to 6-10) but not as consistent as what was found in the C6 Dinh dialect.

There seems to be a correlation between f0 height and phonation in Nghi An: tones
in the low f0 range (low-series) have a tenser/creakier phonation than tones in the high f0
range (high-series). In other words, in this dialect, phonation seems to be conditioned by
fO height. However, this phonation difference is neither audible nor visible on
spectrograms, suggesting mere tenseness rather than actual creakiness. The tenser voice
found in low series Nghi An tones is a rare example of a tense voice associated with a low
f0 since it has been cross-linguistically observed that tense, or “pressed” voice is usually
high in fO (Dawson, Garellek, Lépez-Francisco, & Amith, 2022). Whether this tenseness plays
a role in tone perception is to be answered in future studies. The f0, H1*-H2*, CPP, and
HNR35 results of individual speakers are provided in Appendices 6-7 to 6-10. Despite the

individual variation, the general tone patterns that have just been described hold.

6.3.2.3 Duration
The distribution of tone (vowel) duration in the Nghi An dialect, subset by vowel, is given

in Figure 6-15. The summary of the optimal linear mixed model fitted to the duration data

is provided in Appendix 6-11.
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Figure 6-15. Duration of Nghi An tones, by vowel.
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The only consistent and significant pattern observed is the short duration of the two
checked tones, D1 and D2, which is about half of the other tones. Some interactions
between tones and vowels are significant (Appendix 6-11) but do not result in any other

consistent duration difference pattern between tones.

6.3.2.4 Vowel quality

The normalized F1 and F2 of four vowels, /i:, u:, €, a:/, as pronounced in the Nghi An
dialect, divided by tone category and tone series, are given in Figure 6-16. The GAMM-
predicted F1 and F2 differences between high- and low-series vowels are given in Figure
6-17. We can observe clearer and more consistent series-conditioned vowel variations in
Nghi An than in C6 Dinh.

The front close vowel /i:/ shows a clear rising diphthongization in the low series in
A and B-C categories (recall that B1 and C1, and B2 and C2 merged), as evidenced by a
higher and falling F1 and a lower and rising F2 in the low series. These formant differences
are significant (the first column in Figure 6-17). The vowel /i:/ is realized as [“1:] in these
low-series contexts. It is also slightly more open in the low-series tone D2 than in its high-
series counterpart D1. This fact is evidenced by a higher F1 in Figure 6-16 and the
significantly negative difference from the two-thirds mark of the vowel’s timecourse (the
top-down third cell of the first column in Figure 6-17. However, the F2 discrepancy
between D1 and D2 is not significant.

The back close vowel /u:/ is also more open in the low-series tones A2, B2-C2, and
D2, although its F2 does not significantly vary between the low- and high-series, indicating
an absence of vowel fronting (the second column of Figure 6-17). Puzzling enough, these

vowel changes in the two close vowels /i:, u:/ are the opposite of what is found in other

299



Austroasiatic register languages, as they are conditioned by the low series instead of the

high one.
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Figure 6-16. Normalized F1 and F2 trajectories of four vowel /i: u: €: a:/ in the Nghi An
dialect by tone category and series.

In its first half, the mid-open vowel /e:/ has a significantly lower F1 in the low series
than in the high one in all three tone categories, indicating that the vowel is slightly more
closed in the low series. Its F2 does not vary to a great extent between the two series (the
third column in Figure 6-17). The vowel /a:/ does not show any formant partition between
the low and high series, but its F1 and F2 trajectories indicate that it uniformly became a

complex rounded-back vowel [a?]. Alves (2007) described this vowel change as resulting in
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the simple [o:].

There is, therefore, good evidence of vowel quality differences conditioned by tone
series in Nghi an, but they do not seem to match what is typically found in register systems
in that the low series is associated with falling diphthongs. In Section 6.4.1, I will provide
more vowel correspondences between the three North-Central and standard Northern
dialects and show that close and open-mid vowels of the Nghi An dialects have more open

(or rising) diphthongs in the low series.
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Figure 6-17. GAMM-predicted F1 (three upper rows) and F2 (three lower rows) difference
between high- and low-series vowels in Nghi An by tone category and vowel. The ribbons
represent 95% confidence intervals. At any time point, if the ribbons do not touch the
horizontal line at y = 0, the difference is significant. Vertical dotted red lines and a red bar
on the x-axis further mark significant intervals.
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The phonetic realization of the Nghi An tones is summarized in Table 6-11.

Table 6-11. Tone system of the Nghi An (Nghé An) dialect. Two pairs of tones, B1 vs. C1
and B2 vs. C2, are merged.

(Low register or
voiced onsets)

opening diphthongization
of close and open-mid
vowels

opening diphthongization
of close and open-mid

vowels

A category B category | C category D category
(*open) (*-?) (*-h) (checked)
Series 1
(High register or 55 53 54 + stop
voiceless onsets)
Series 2 33 (tense) 31 (tense) 32 + stop (tense)

opening diphthongization
of close and open-mid
vowels

6.3.3 The Diém Pién dialect (Quéang Binh province)

6.3.3.1 The merger of CI and C2 tones

Speakers of the Diém Dién dialect explicitly say that C1 and C2 pronunciation is difficult

and that they cannot distinguish these two tones. In order to see if there is a merger

between C1 and C2 tones in the dialect, two GAMMs were fitted to the fO and H1*-H2*

data of these two tones. These GAMMSs have the same structure as those in sections 6.3.1

and 6.3.2 on tone merging in C6 Pinh and Nghi An. Predictions of these models are

plotted in Figure 6-18.

For the four vowel contexts, the GAMM-predicted f0 and H1*-H2* of C1 and C2

tones show no significant differences, as evidenced by their overlapping trajectories and

confidence intervals (ribbons). Therefore, in the following sections, I treat these two tones

as single-tone C1-C2.
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Figure 6-18. GAMM-predicted fO (upper) and H1*-H2* (lower) of C1 and C2 tones of the
Diém Dién dialect, by vowel. The ribbons represent 95% confidence intervals. At any time
point, if the ribbons overlap, the difference between categories is not significant.

6.3.3.2 f0 and phonation

The f0, H1*-H2*, CPP, and HNR35 trajectories of the tones of the Diém Dién dialect are
given in Figure 6-19. These tones are distinguished in terms of fO height, fO contour,
duration, and phonation type.

The f0 of Diém Dién tones (top-left panel in Figure 6-19) shows the opposite
pattern to most Vietnamese tone systems: high-series tones have an overall lower 0 than
their low-series counterparts: A2 is a high-level tone, A1l is a mid-level tone (it is, in fact,
slightly falling); B2 is a mid-falling tone, B1 is a low-rising tone; D2 and D1 tones have
the same f0 contours as B2 and B1, but they are only half as long. C1-C2 is an overall high-
falling tone with the highest fO onset. Although variations in f0 trajectories are observed

between individuals (Appendix 6-12), all speakers follow these general patterns.
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Figure 6-19. f0, H1*-H2*, CPP, and HNR35 trajectories of Diém Dién tones (top to bottom,
left to right).

The two tones with the overall lowest f0, B1 and D1, also have the lowest H1%*-
H2* values (top-right panel in Figure 6-19). They also have lower CPP and HNR35
(bottom panels) than their low-series counterparts, B2 and D2. This indicates that B1 and
D1 have a tenser/creakier phonation than their low-series counterparts, B2 and D2. B2 and
C1-C2 have a tenser/creakier phonation than A1 and A2, as suggested by their lower HI1*-

H2*, CPP, and HNR35. In fact, a typical creaky phonation is evident at the offsets of the
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mid-falling B2 and high-falling C1-C2, as exemplified in Figure 6-20 and Figure 6-21,
respectively.

0.4791

5000+

Frequency (Hz)

0 Time (s) 0.321

Figure 6-20. Oscillogram and spectrogram of syllable [b¢:8%], pronounced by a 90-year-old
male speaker in Diém Dién. The syllable has a strong creaky phonation at its offset.

0.3342

o A pdafia AL ] ]i \Ill 1l H||||J ‘\‘MI ‘h ‘m‘l“ R [T N T [T

5000

nmmhl

Frequency (Hz)

o Time (s) | 0.314
Figure 6-21. Oscillogram and spectrogram of syllable [be:“*"*?], pronounced by a 90-year-
old male speaker in Diém Dién. The syllable has a strong creaky phonation at its offset.
Interestingly, the high-level tone A2 has a higher H1*-H2* and a lower HNR35
than the mid-level Al tone, suggesting that the A2 is breathier than Al, even if it has a
higher 0. Examples of the phonation differences between these two tones are given in

Figure 6-22. The significance of this finding for Vietnamese tonogenesis will be discussed

in Section 6.5.
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Figure 6-22. Oscillogram, spectrogram, and spectra of syllables [ba:*!] (upper) and [ba:"?]
(lower), pronounced by a 62-year-old female speaker of the Diém Dién dialect. The
spectra are calculated over a 40-ms window in the middle of the two tones. The A2 tone
shows a higher spectral tilt (breathier) and a higher fO than the Al tone. The breathy
phonation of the A2 tone is evidenced by the low energy in the range of high frequencies
and a higher H1-H2.

6.3.3.3 Duration

The distribution of tone (vowel) duration in the Diém Pién dialect is illustrated in Figure
6-23. The results of the optimal generalized linear mixed model fitted to the duration data
are given in Appendix 6-16. Again, the only consistent and significant pattern is the short
duration of the two checked tones, D1 and D2, compared to those of other tones.
Interactions between tones and vowels are complex and do not result in consistent duration

differences across different vowel contexts.
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Figure 6-23. Duration of Diém Dién tones, by vowel.

6.3.3.4 Vowel quality

Figure 6-24 shows F1 and F2 trajectories of the four vowels /i:, u, €:, a:/ in the Diém bién

B1-sdc

B2-nang

G1C2-hoinga T

D1-sécnhap T

D2-nangnhap 7

Al-ngang ]

A2-huyén

B1-sdc

B2-n&ng

C1C2-hdinga 7

D1-séenhap

D2-nangnhap 7

dialect subgrouped by tone category and series. Vowel quality is consistent across contexts

and does not exhibit any series-conditioned variation. This absence of series-conditioned

vowel quality in Diém Pién is further confirmed by the lack of consistently significant F1

and F2 differences between the low- and high-series tones in the model prediction provided

in Figure 6-25.
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Figure 6-25. GAMM-predicted F1 (three upper rows) and F2 (three lower rows) difference
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The phonetic realization of Diém Dién tones and their relation to historical tone

categories are summarized in Table 6-12.

Table 6-12. Tone system of the Diém Dién (Quang Binh) dialect. The creaky and breathy
phonation of tones are marked by the IPA symbols for breathiness () and creakiness ()
under the phonetic values of the tones. C1 and C2 tones are phonetically
indistinguishable.

A category B category C category D category
(*open) (*-?) (*-h) (checked)
Series 1
(High register or 44 13 (tense) 24 + stop (tense)
voiceless onsets) 53
Series 2 ~
(Low register or 55 42 43 + stop
voiced onsets)

6.3.4 Interim: tone systems in North-Central dialects

Table 6-13 summarizes the tone systems and phonetic realization of tones in three North-
Central dialects for easier comparison.

While C6 Pinh and Diém Pién both have five tones in unchecked syllables, with
the same tone merger between C1 and C2, Nghi An has two tone mergers between B1 and
C1, and B2 and C2, resulting in a four-tone system in unchecked syllables. Nghi An tones
are not marked by salient non-modal phonation (even if some tones have subtle tenseness),
while two tones in C6 Pinh and Diém Dién dialects, B2 and C1-C2, have final creaky
phonation. The location of this creaky phonation coincides with the lowest {0 level of these
tones, suggesting a correlation between phonation and f0. The Diém Dién dialect has a
breathy phonation throughout its low-series tone A2, whose level 0 is the highest of all its
tones. The tone system of Diém Pién is also peculiar in that low-series tones have a higher
f0 than their high-series counterparts. In all three dialects, the two checked tones, D1 and

D2, are usually half as long as the other tones. Unchecked tones do not show any consistent
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duration difference. Synchronically, tone does not affect vowel quality in the Diém Dién
dialect. In the Nghi An dialect, however, close vowels—and open-mid vowels, as will be
pointed out in the next section—are lowered in tones that derive from the low series,
showing vowel opening or rising diphthongization. These vowel changes are also attested
in the C6 Dinh dialect, although they are less consistent than those in the Nghi An dialect.
A more systematic investigation of the vowel systems of North-Central dialects in

comparison with Standard Vietnamese is presented in the next section.

Table 6-13. Tone systems of C6 Pinh, Nghi An, and Diém Dién dialects. Some tones have

accompanied phonation, breathy (. ) or creaky (_).

A category B category C category D category
(*open) (*-?7) (*-h) (checked)
Cé Pinh
Series 1 45 + stop
(High register or 44 45 traces of opening
voiceless series) diphthongization
Series 2 32 (tense) 42 312
(Low register or | traces of opening | traces of opening 32 + stop (tense)
voiced series) diphthongization | diphthongization
Nghi An
Series 1
(High register or 55 53 54 + stop
voiceless series)
33 (tense) 32 + stop (tense)
Series 2 opening 31 (tense) opening
(Low register or | diphthongization opening diphthongization of close diphthongization of
voiced series) of close and open- and open-mid vowels close and open-mid
mid vowels vowels
Diém Dién
Series 1
(High register or 44 13 (tense) 24 + stop (tense)
voiceless series)
53,
Series 2
(Low register or 55 42 43 + stop
voiced series)
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6.4 The vowel system from Proto-Vietic to

Vietnamese dialects

6.4.1 Vowel correspondences between the standard Northern

and North-Central dialects

My second wordlist (cf. §6.2.1) provides more examples of vowel changes found in the
Nghi An and C6 Dinh dialects. Compared to Proto-Vietic and the standard Northern
dialect, vowels in these two North-Central dialects tend to be unchanged in syllables with
high-series tones and more open, or exhibit rising diphthongization, in those with low-
series tones.

Lines 1-6 in Table 6-14 show that while the standard Northern dialect has the vowel
/i:/ in syllables with low-series tones, the equivalents in the Nghi An and C6 Dinh show a
rising diphthongization, which I transcribed in the conventional way as [9j]. In example 7,
the vowel in these two North-Central dialects is [e], being more open than the standard
dialect /i:/. These first seven examples show that the Diém Dién dialect patterns with the
standard Northern dialect. In examples 8-13, high-series *i: is retained in the standard
dialect (or changed into [9j] in example 13) but remains unchanged in the North-Central

dialects.
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Table 6-14. Close front vowel (assumed to derive from *i:) and vowel correspondences
between Vietnamese dialects.

Proto- Vietnamese Standard , . Diém
Gloss Co Pinh Nghi An .
Vietic orthography | Vietnamese Dién
Rising diphthongization or vowel opening in the low series in Cé6 BPinh and Nghi An dialects
. horizontal pillars of
the house vi vis? vojA? vojA? vajh?
2 | elder sister *:? chi teiB? teq)B? teq)B? te1B?
3 | vulgar di e daiC1 dajPC2 diB2C2
4 | younger (f) in law di ZiA? ZajA? ZajA? ZiA2
5 | kneeling quy kwiAz kwajA2 kwajA2 kviA2
6 | dysentery li 1iB2 19552 nib?
7 | to swell phinh finA2 fenr2 fenr? fina2
No vowel changes in the high series in C6 Pinh and Nghi An dialects
8 | bird *-cim | chim teimA! teimA! teimA! ko*?
9 | eyelid *6i:1? mi miPB! miPB! miPB! miB!
10 | few *P:t it ?itP! ?ikP! ?itP! ?ikP!
L1 | holding back niu niwB! niwB! o kP? niwB!
12 (kind of) monkey *khih khi xi¢! xi¢! x1B! X182
13 | head louse *ci:? chay teojB! teiB! teiB! teqjB!

In Table 6-15, some examples (1-7) show that the close back vowel /u:/ in the
standard dialect tends to correspond to the two more open vowels /o:, 0:/ in C6 Pinh and
Nghi An, or even to the rising diphthong [ow] in examples (8-9). In the high series (lines
10-23), the standard dialect has the rhymes /o:, aw/, which are two common reflexes of the
proto-vowel *u:, but C6 Pinh and Nghi An have /u:/ in most cases. However, we will see
in §6.4.2 that high-series *u: did not uniformly change to /o:, ow/ in the standard dialect.
The Diém Dién dialect again generally patterns with the standard dialect. Line 24 is a

counterexample where close vowel lowering occurs in the high series in Nghi An.
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Table 6-15. Close back vowel (assumed to derive from *u:) and vowel correspondences
between Vietnamese dialects.

Proto- Vietnamese Standard . o . "
Gloss o ) Co Dinh Nghi An | Diém Dién
Vietic orthography | Vietnamese

Vowel opening or rising diphthongization in the low series in Cé Pinh and Nghi An dialects

1 | white skin of fruits cui kuja? kujA kojr? kuja?
5 to carry on the back

(in a basket) gui yujA? yujA? yojA2 yujA?

3 | grandparents cu ku®? ko®B! ko®B! kuB?
4 | Basella alba mung munA? monA? monA? monA?
5 | to punch thui thy; B2 thuj B2 thojB2

6 | to touch dong don®? don®? donB? dunB?
7 | clumsy vung vup?? vop®? vorB? vupB?
8 | old cli kue? kowe! koB? kuB?
9 | mahogany gu yuB? yowb2 yowb? yub?
No vowel changes in the high series in C6 Pinh and Nghi An dialects

10 | flies gathering bau BowA! bur! bur! burt
11 | Cyperus rotundus gau yowB! yowB! kuB! yowB!
12 | daughter in law *ju dau ZowA! ZuA! ZuA! ZowA!
13 | hide gidu ZowB! ZowB! thyat thyAl
14 | brown color nau nowA! nuA! nuA! nowA!
15 | deep *c-ru: sau sowA! suAl suA! thuAt
16 | buffalo *c-lu: trau teawA! teur! teur! towA!
17 | rice husk trau teowB! teuB! teuPB! towB!
*p-
18 .
navel sun? ron zon®?! zun®! zun®?! zun®!

19 | kiss *hu:p hon honA! hunA! hunA! honA!
20 | intelligent khon xonA! xXunA! xunA! XunA!
21 | lips *c-bu;j | moi mojA! mujA! mujA! mojA!
22 | dark, evening *su:l? t6i tojB! tun®! tujB! tujB!
23 | rotten thoi thojB! thun®! thy B! thy B!
24 | sap *Buh mu mu®! mu®! moB! muB?

Examples 1-5 in Table 6-16 show that in the low series, the Nghi An dialect has the
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open vowel /o:/, while the most common correspondence in all other dialects is the open-

mid vowel /o:/. Based on additional informal elicitation I conducted after detecting this

pattern, this vowel change o: > o: in the low series seems to occur uniformly in the Nghi

An lexicon. However, o: > o: is not attested in the high series in any of the dialects under

study, as exemplified by lines 6-11 in Table 6-16.

Table 6-16. Open-mid back vowel assumed to derive from *o: and vowel correspondences
between Vietnamese dialects.

Proto- Vietnamese Standard , R B .
Gloss Co Pinh | Nghi An | Diém Dién
Vietic orthography | Vietnamese
Vowel opening in the low series in the Nghi An dialect
1 | grumpy coc kokP? kokP? kokP? kukP?
2 | hurry, hasten voi vojB? vojB? vojB2 yopP!
abundantly R
3 1 z0B? z0B? 7082 z0B?2
flowering
4 | un, one *mo:c mot motP? motP? motP? motP?
5 | upside down 16n lonB? lonB? lonB2 nonb?
No vowel opening in the high series in the Nghi An dialect
6 | termite, termite *k-mo:1? | moi mojB! mon®! mojB! mojB!
7 | ignorant dét zotP! zotP! zotP! zotP!
8 | embryo phoi fojA! fojA! fojA!
9 | capital von von®B! von®B! von®B! vonB!
10 | entrer, to enter vao va:wA? voA! voA! voAl
11 | where dau dowA! moA! moA! dowA!

While working with my Nghi An speakers, I noted other low-series-conditioned

vowel changes in this dialect, for example, consistent changes of low-series e: > € and

low-series o: > a:. By contrast, the vowels e: and a: remain unchanged in the high series.

The two open vowels €: and o: are unchanged in both series, while the back vowel a: is

rounded to a complex vowel [a?] or other thymes with the feature [+round] depending on
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the original rhymes, also irrespective of tone series. Similar changes can be observed in
some words of the Nghi An dialect, as shown in the second wordlist (Appendix AA),
although they are not abundant because the second wordlist was not originally designed to
investigate the entire vowel systems of three North-Central dialects.

In short, close and open-mid vowels in the Nghi An dialect tend to be open or to
have rising diphthongization in the low series. These patterns differ from those found in
Austroasiatic register languages in which such vowel changes are usually attested in the
high register (cf. Chapter 2). The C6 Dinh dialect shows the same tendency, though less
consistently. The Diém Dién dialect, on the other hand, generally patterns with the standard
Northern dialect in its vowel system and does not exhibit vowel changes conditioned by

tone series.

6.4.2 Vowel changes in standard Northern Vietnamese

Now that I have established that there are some unexpected series-conditioned vowel
changes in North-Central Vietnamese, let us have a closer look at possible vowel changes
conditioned by tone series in standard Northern Vietnamese. Table 6-17 summarizes the
distribution of reflexes of each proto-vowel by coda type and register in Ferlus’s list of
reconstructed Proto-Vietic etyma (i.e. the third wordlist). It also includes the number of
instances and the percentage of vowel changes in each series. If register-conditioned vowel
changes did occur in the standard Northern Vietnamese, we would expect asymmetries
between series, and the changes should follow the patterns commonly observed in register
languages, by which vowels are more open or rising diphthongized in the high register

and/or more closed or falling diphthongized in the low register (Huffman, 1985b).
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Table 6-17. Statistics of vowel changes in standard Northern Viethamese from Proto-
Vietic, organized by syllable structure in Proto-Vietic according to Ferlus (2014).

High series Low series

Coda No. of No. of Percentage No. of No. of Percentage

proto-forms  changes proto-forms  changes
Vowel *i: > 3j, aj
Open 4 3 75% 3 3 100%
Fricative 3 L L . . .
Glottal 7 3 43% 5 1 20%
Glide o o L 1 L L
Sonorant 5 2 40% 1 o o
Stop 4 o o 2 L L
Total 23 8 35% 12 4 33%

Vowel *u: > o: | *u: > ow, aw

Open 9 5 56% 5 4 80%
Fricative 5 4 80% 3 1 33%
Glottal 21 11 52% 7 2 29%
Glide 4 1 25% 2 L .
Sonorant 8 2 25% 3 o o
Stop 13 5 38% 5 o o
Total 60 28 47% 25 7 28%
Vowel *e: > 3j > aj

Open 8 7 88% 1 1 100%
Fricative 3 L L o o o
Glottal 7 4 57% 3 L L
Glide 1 . L L o o
Sonorant 7 o o 2 o o
Stop 7 L L 1 L L
Total 33 11 33% 7 1 14%
Vowel *0: > aw

Open 4 2 50% 1 L L
Fricative 11
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Glottal 20 4 20% 6 1 17%
Glide 4 1 25% o o o
Sonorant 8 o o 7 o o
Stop 5 o o 3 o o
Total 52 7 13% 17 1 6%
Vowel *&: > id

Open 2 o o o o o
Fricative 10 20% o o o
Glottal 8 50% 6 1 17%
Glide 3 . L 3 L .
Sonorant 7 1 14% 2 o L
Stop 11 1 9% 1 o L
Total 41 8 20% 12 1 8%
Vowel *3: > ud

Open 7 1 14% 5 1 20%
Fricative 11 L L 1 L .
Glottal 27 8 30% 8 3 38%
Glide 2 1 50% 4 1 25%
Sonorant 5 o o 3 1 33%
Stop 12 3 25% 6 1 17%
Total 64 13 20% 27 7 26%
Vowel *a: >id

Open 8 2 25% L L
Fricative 16 3 19% 2 33%
Glottal 56 8 14% 17 4 24%
Glide 9 1 11% 9 1 11%
Sonorant 29 3 10% 14 3 21%
Stop 23 1 4% 13 1 8%
Total 141 18 13% 65 11 17%
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The results in Table 6-17 reveal two weak patterns.

(1) Vowel changes are more frequent in open syllables that originally had the two close
vowels *i: and *u: and the open-mid vowel *e:, independently of tonal series.
Although we need to be very careful due to the small number of words included in
these tables, these vowels may have undergone change more often in open syllables
and before laryngeal codas (perhaps after the loss of these laryngeal codas).
Otherwise, coda types do not seem to condition vowel changes.

(2) The proportions of vowel changes are roughly the same in the high and the low
series, except perhaps for a slight tendency to *u: and *e: lowering /
diphthongization in the high series. In any case, vowels do not show consistent and
regular series-conditioned changes in standard Northern Vietnamese.

Therefore, the above empirical evidence, except perhaps for a weak subpattern in
high-series *u: and *e: that would need to be further explored, tends to confirm that there
are no register-conditioned vowel changes in the standard Northern Vietnamese, as

suggested by Ferlus (1997b).

6.5 Discussion and interim summary

6.5.1 Are there remnants of register in Vietnamese tone

systems?

The results of this chapter established the phonetic properties of three North-Central
Vietnamese dialects, showing that the tone systems of these dialects use f0 height, {0
contour, phonation type, duration, and, though to a lesser extent and more dialect-

specifically, vowel quality to differentiate tones. However, the question remains: do any of
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these phonetic properties suggest that an early multi-property register contrast shaped
Vietnamese tones? Three findings are worth discussing: 1) the tone-vowel cooccurrences
in the Nghi An dialect (and to a lesser extent in C6 Pinh), 2) the breathy phonation in A2

in the Diém Dién dialect, and 3) the patterns of tone fusion/mergers in the three dialects.

6.5.2 Tone-vowel cooccurrences

The vowel changes conditioned by low-series tones in the Nghi An dialect are interesting
in two respects. Firstly, they provide an additional example of tone-vowel cooccurrences
that are rarely attested in the world’s languages (Nguyén, 1993; Ratliff, 2010; Donohue, 2017;
Ta, 2021). This means that tone is not always and only pitch; rather, a bundle of phonetic
cues such as f0, phonation type, duration, and vowel quality can at the same time signal
tones. Looking from this perspective, in ESEA languages, tone cues do not differ from
register cues (Bradley, 1982a; Alves, 1995; Ferlus, 1998b; Thurgood, 2002). Secondly, they
confirm that vowel opening and rising diphthongization are often associated with tenser
phonation (Gregerson, 1976; Ferlus, 1979a; Huffman, 1985b; Esposito, Sleeper, & Schafer, 2019).
In register languages, this tenser phonation is normally associated with the high register,
but as we have seen in §6.3.2.2, it is instead found in low-series tones in the Nghi An
dialect. Therefore, it seems to be the tense phonation found in modern Nghi An, rather than
an original register contrast realized through several acoustic properties, that is responsible
for vowel changes. This does not necessarily mean that tenser phonation directly conditions
vowel changes in Nghi An or in register languages (Thurgood, 2002), as the two phonetic
properties might be conditioned by the same articulation or actively controlled for to create

an integrated perceptual property (Kingston et al., 1997), but it seems to suggest that some
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spectral properties associated with tenseness affect or are correlated with vowel quality.

How did tenseness develop in low series tones in Nghi An? If we assume that PVM
had a register system, we would have to claim that the breathy phonation normally
associated with the low register turned into tenseness. Since a scenario for such a shift is
difficult to imagine, it is perhaps more likely that the low register originally had a low {0
that came to be associated with tense phonation. In fact, tense phonation often slows down
vocal fold vibrations (Gerfen & Baker, 2005; Keating & Garellek, 2015; Garellek, 2019; Dawson
et al., 2022), and it is not uncommon to have a tense/creaky phonation in the lower f0 range
(Blomgren, Chen, Ng, & Gilbert, 1998; Kuang, 2013a). The connection between Nghi An vowels
changes and register would thus be indirect.

A similar but weaker pattern of tense voice diphthongization was also found in the
C6 Dinh dialect (§6.3.1), where the low-series tones have a tenser phonation and are
accompanied by more open vowels than their high-series counterparts. As in Nghi An,
these vowel differences are unlikely to derive from register but seem to be a phonation-
based effect only.

In contrast, the standard Northern dialect exhibits possible register-conditioned
vowel changes in the high register, *u: > o:, ow and *e: > 9j, aj. These changes would be
in line with the lowering and rising diphthongization of vowels that often occurs in register
languages of the Austroasiatic phylum (Huffman, 1985b). However, since these changes are
not regular and are limited to two vowels, more work is necessary before any claims can
be made. Therefore, I will adopt the conservative position that there are no vowel changes
that were directly conditioned by register in Vietnamese, following Ferlus (1997b) and

against Nguyén (1995) and Gregerson (1976).
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6.5.3 Breathy phonation in a low-series tone

In the Diém Dién dialect, the low-series tone A2 is higher in f0 and has a breathier
phonation than its high-series counterpart A1l. Since it is cross-linguistically uncommon to
have a breathier phonation in the high f0 range (Andruski & Ratliff, 2000; Kuang, 2013a;
Garellek, 2019), a straightforward cause-effect account of this cooccurrence is unlikely. If
one considers that PVM had a voicing contrast, as normally assumed (Ferlus, 1975;
Thompson, 1976; Ferlus, 2014), then this breathiness would be one of the phonetic properties
resulting from onset devoicing, a process that would have occurred after tonogenesis from
codas, in a language that already had three tones. However, if a register contrast is
reconstructed at the Proto-Vietic level, the breathiness in Diém Dién A2 would be a register
property that has been preserved in PVM and that survived in some Vietnamese dialects. |
will discuss this further in Chapter 7, but in any case, this breathiness is, to the best of my
knowledge, the first instance of a breathy phonation consistently present in a Vietnamese
tone, regardless of the dialect. This breathy phonation has been found in the Northern
Vietnamese A2, but only in some speakers (Vi, 1981, 1982; Edmondson & Lei, 1997), and it
is often described without full instrumental evidence (Nguyén, 2002; Pham, 2002; Ta, 2014).
The surviving breathiness in Diém Dién A2 also explains the apparent f0 height
reversal between low-series tones, A2, B2, and D2, and high-register tones, A1, B1, and
DI. It is unlikely that fO was higher in low-register tones right after tonogenesis because a
high f0 in the low-register or low-tone series is rarely attested. I know of a single example
in Mah Meri, an Aslian language of the Austroasiatic phylum (Stevens, Kruspe, & Hajek,
2006; Kruspe & Hajek, 2009). Therefore, one can assume that high- and low-series tones in

Diém Dién originally had the expected f0 height level, i.e., higher in high-series tones, but
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that the tones then gradually drifted and crossed position in the fO range. The question that
arises is: how could this have happened without a tone merger between low- and high-
series tones as they crossed paths? The presence of breathiness in low-register tones seems
to provide an explanation: the two members of each tone pair would have been kept distinct
because they had different phonation (and/or different contours in the case of tone pairs B
and D). Phonation, if it were still present, would then have been lost in B2 and D2.

If the breathiness found in A2 in some Vietnamese varieties is a remnant of the
phonation associated with the low register, why would it be absent in low-series tones B2,
C2, and D2 in all previous descriptions of Vietnamese dialects? It is possible that
breathiness was lost early in B and D tone categories because of the conflicting phonation
(tense/creaky) derived from the glottal and stop codas in these categories (Pulleyblank,
1978). Phonation contours, like a breathy-creaky phonation, could be dispreferred, which
would explain why attested cases of such contours are so rarely attested in the Austroasiatic
phylum (Thongkum, 1986; Edmondson, 1996; DiCanio, 2009) and in other languages in the
world (DiCanio, 2009). As for the absence of breathiness in C2, it could be explained by a
perceptual confusion of low register-conditioned breathiness with the glottal opening

gesture associated with final -h (cf. Chapter 3).

6.5.4 Tone fusion/mergers in North-Central Vietnamese

dialects

From Thanh Hoa to the southernmost tip of Vietnam, C1 and C2 are realized identically.
This merger only skips the Nghé Tinh dialects, whose defining tone merger is between B2

and C2. If one could explain the origin of the confusion between C1 and C2 in Thanh Hoa
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tone systems, the explanation would probably account for C1-C2 confusion in Central and
Southern dialects because people from Thanh Hoa accounted for a large proportion of the
population that moved to new territories of Vietnam during its southward expansion. This
phase of territorial expansion spanned from the 11" to 19" centuries and began at the border
between Ha Tinh and Quang Binh, which was once the border between Vietnam and
Champa (Ngé, 1993; Tana, 2018).

There are two possible scenarios. Either the Thanh Hoé dialect had distinct C1 and
C2 after tonogenesis, and these two tones blended. This is analogous to what happened in
Muong dialects, some of which have a full tone system with six-plus-two tones, while
others show different tone mergers between B1 and B2, B2 and C2 or A2 and C2 (Ferlus,
1998b; Nguyén, 2009d; Nguyén, 2016). If there was such a tone merger between C1 and C2 in
Thanh Ho4, it happened early, before settlers from that area started moving south. The
second scenario is that there was never any split in the C category. This would parallel the
tone system of Ruc studied in Chapter 5, where syllables ending in final -h exhibit no f0
difference between registers. The only drawback with this scenario is that it would force
us to claim that tonogenesis from codas happened separately in two groups of Vietnamese
dialects, the Northern dialects (and the Nghé Tinh, as we will see below), which would
have split tone C, and the Thanh Ho4 dialects, which are the forebears of all Southern-
Central and Southern dialects, that would have never split the C tone*. This would force
us to consider that Vietnamese has at least two branches that split relatively early (possibly

immediately at the break-up of PVM). This hypothesis of different Pre-Viét-Muong

33 These dialects would include the Diém Dién dialect, that has a single C tone, even if the settlers who
brought it to the area came from both Thanh Hoa and Thai Binh (an area of North Vietnam where C1 and C2
are distinct).
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branches is not new since it has been advanced at least twice to explain the formation of
different Vietnamese dialects (Nguyén, 1995; Nguyén, 2009d). I will go back to this point in
Chapter 7.

The Nghi An dialect is different. It has a B2-C2 merger characteristic of Nghé Tinh
dialects but further conflates B1 and C1. Its four-plus-two-tone system is reminiscent of
the pattern of merger observed in the Poong and Toum dialects of the Poong language, the
Maleng Bro dialect of the Maleng language (cf. Chapter 3), and the Vietnamese dialects
spoken in Huéng Hoa (Tuyén Hod, Quang Binh) (Ferlus, 1998b). Ferlus (1998b) explained
these tone confusion patterns as the outcome of a merger between *-? and *-h prior to
tonogenesis. If one were to apply this explanation to the tone system of the Nghi An dialect,
one would have to consider it an isolated dialect in the Nghi Ldc district because almost
all other Nghi Loc dialects still have distinct B1 and C134. Therefore, it is more economical
to treat the tone confusions in the Nghi An dialect and other Nghé Tinh dialects as tone
mergers.

In the future, perception studies need to be conducted to assess the perceptual
weights of the phonetic properties in the tone system of each of the three dialects (and other
relevant dialects) to see if there is any sound change in progress in the communities given

the high rate of dialect-levelling in Vietnam.

6.5.5 A register contrast in Proto-Viét-Muwong?

The results in §6.4.2 show that, with the possible exception of *u: and *e: lowering/

3 As mentioned somewhere else in this chapter, the distinctive status of B1 and C1 in Nghé Tinh dialects
indicates that B and C categories had been formed by tonogenesis, and a later merger conflated the two low-
series reflexes, B2 and C2.
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diphthongization in the high register, vowel changes from Proto-Vietic to standard
Northern Vietnamese are not conditioned by register, as suggested by Ferlus (1997b). This
is not a new finding, but it is strengthened by the systematic breakdown of vowel changes
by proto-coda and register presented in §6.4.2. The hypothesis made by previous
researchers, including myself, that some vowel changes in standard Vietnamese might have
been conditioned by register should therefore be considered unlikely at best (Gregerson,
1976; Nguyén, 1995; Tran, 2015; Ta, 2021).

The absence of register-induced vowel changes in standard Vietnamese suggests
that vowel quality was not a register cue in the ancestor of this modern language or that, if
it was a register cue, its role was much more limited than that of fO and phonation and was
not transphonologized during tonogenesis, contrary to what happened in Ruc (Chapter 5).
The vowel changes conditioned by the low-series tones in Nghi An and C6 Dinh are of a
different nature. They seem to be conditioned by a tense phonation that accompanies tones
with a low 0, and this change likely happened after the separation between these dialects
and other Vietnamese varieties.

The absence of register-conditioned vowel changes in Vietnamese rules out the
possibility that PVM had a register contrast with strong vowel quality modulations, but it
does not necessarily preclude the possibility of a register contrast based on other cues. The
breathiness found in the low-register tone A2 in Diém Dién (§6.3.3.2) and standard
Vietnamese suggests two equally possible scenarios. The first one is that PVM had a
register system cued by f0 and phonation (but not vowel quality), but that the phonation
cue was lost in most Vietnamese dialects. Systematic instrumental investigation of

phonation in Vietnamese dialects (using spectral measures and electroglottography) might
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reveal that traces of this original phonation are more widespread than currently believed.
Alternatively, it is possible that PVM had a voicing contrast that gave way to f0
modulations after the development of tones from codas, as normally assumed (Haudricourt,
1954b; Ferlus, 2004), but that these f0 modulations were accompanied by breathiness in the
low series (Thurgood, 2002). Evidence for this question is still limited, but in light of the fact
that all other Vietic languages have register (as Arem and Ruc) or traces of a register
contrast, the register hypothesis is more likely. A more complete account of the history of
register and tone developments comparing Vietnamese with other Vietic branches is given

in the next chapter.
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Chapter 7

Discussion and Conclusion

The results presented in Chapters 4, 5, and 6 provide answers to the questions put forward
in Chapter 1 on the phonetics of Vietic tonation systems and their contribution to a better
understanding of tone, register, and their developments in ESEA languages in general. This
final chapter provides a quick summary of the results presented throughout this dissertation
and discusses their relevance for our understanding of the diversity of tonation systems in
Vietic languages (Section 7.1), the reconstruction of register and tone contrasts in Proto-
Vietic (section 7.2), and different tonogenetic effects that final laryngeals can have in
different languages (section 7.3). This Chapter and this dissertation close with some

concluding remarks in Section 7.4.

7.1 The diversity of tonation systems in Vietic

languages

The results presented in Chapters 4-6 showed that the Vietic varieties studied in this

dissertation, Arem, Ruc, and three North-Central Vietnamese dialects, have distinct
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tonation systems, varying not only in the number of tonation units they distinguish, but
also in the diversity of their phonetic properties and their relative prominence in the
realization of tonation. Among these varieties, Arem can be considered to have a typical
Austroasiatic register contrast and no tone, while Vietnamese dialects have tone systems
and only limited remnants of a register contrast. Ruc is in between these two extremes,

with a hybrid system combining tone and register.

7.1.1 Arem: register without f0 modulations

The results of Chapter 4 established that Arem has a register contrast whose primary
phonetic cue is vowel quality differences between the high and low registers. Each register
in Arem has a subsystem of vowels derived from the same proto-vowel system, by which
vowels are more open or show rising diphthongization in the high than the low register.
These patterns parallel typical register-conditioned vowel changes found in Austroasiatic
languages with a register contrast (Henderson, 1952; Huffman, 1976; Ferlus, 1979a; Huffman,
1985b). The Arem register contrast is also consistently signaled by a breathier phonation in
the low register, indicated by the spectral measure H1*-H2*, the measure of periodicity
CPP, and semi-articulatory data on the open quotient (OQ) of the glottis. The low register
also have a longer VOT than the high register.

In contrast, f0 was not found to differ between the two registers, contra previous
descriptions of the Arem tonation system (Tran, 1990; Ferlus, 2013). This means that f0 might
never have been a register cue in Arem, just like in many other ESEA register languages
(Henderson, 1952; Gregerson, 1976; Brunelle et al., 2020; Brunelle et al., 2022a). Alternatively,

fO0 may have once been a secondary cue of the Arem register contrast that was finally lost
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as the language phonologized register-conditioned vowel changes into two subsystems of
vowels (and preserved phonation). In any case, the absence of f0 in the Arem register
system seems to disprove L-Thongkum’s claim that “pitch differences are always present
in register languages [...]. Unfortunately, [they have] always been ignored or unheard by
Mon-Khmer specialists” (1988, p. 328).

Proto-Vietic final glottals, *-? and *-h, and glottalized sonorant codas are still
preserved in Arem. Since their effects on the duration, f0, and phonation of preceding
vowels are variable across registers and speakers, I consider Arem to be atonal, following
Nguyén (1988) and contra Tran (1990); Ferlus (2013). The results in Chapter 4 also showed
that despite variation, glottalized sonorant codas generally pattern with -? in their effects
on preceding vowels, which explains why the same B tone category is derived from these
two types of codas in other Vietic languages. The data collected in this dissertation is not
sufficient to answer the question of the origin of glottalized sonorant codas in Vietic, but it
does not support Ferlus (2004)’s hypothesis that a tenseness inherent to sesquisyllabic (but
not monosyllabic) words led to the glottalization of final sonorants because sesquisyllabic
words have both glottalized and non-glottalized sonorant codas, like takun ‘chicken heel’
vs. latuy’ ‘wooden wall,” and because glottalized sonorant codas are also present in
monosyllabic words that show no evidence of ever having had a presyllable, like t'an’
‘hard,’ liap” ‘hover,’... (more examples are given in Appendices 4-2 and 4-3). My data also
argue against Gehrmann (2022)’s proposal that creakiness developed in Proto-Vietic
sonorant-ending syllables with low vowels, i.e., *VN (low vowels) > VN > VN? (cf.
§2.2.2.2). This is evidenced by the existence of Arem words with glottalized sonorants

preceded by both high and low vowels in both registers (Appendices 4-2 and 4-3). The
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only remaining explanation is Diffloth (1989a)’s hypothesis that there was a creaky
phonation in Proto-Austroasiatic but that it was lost in all branches but Vietic, Katuic, and
Pearic. This cannot be settled with internal evidence from Vietic languages and is open for

further investigation across the phylum.

7.1.2 Ruc: register and tone

The results in Chapter 5 confirm that Ruc has four tones, or more precisely, tonation units,
in open and sonorant-ending syllables (A1, A2, B1, and B2), as previously documented
(Nguyén et al., 1988; Nguyén, 1993; Solntsev et al., 2001b). However, I showed that while
registers still seem to maintain fairly constant phonation and vowel qualities across
tonation categories (Al and B1 have modal vowels with relatively high F1, while A2 and
B2 have breathy vowels with relatively low F1), the tone categories proper do not share
fixed f0 contours (for instance, B1 is rising while B2 is falling). VOT in onset stops also
differs between low-register and high-register tones: it is longer in syllables with the low-
register tones (A2 and B2). Although the data on checked syllables was insufficient for
definite generalizations, an inspection of the available data confirmed that these checked
syllables have two tones, D1 and D2, distinguished by precisely the same acoustic cues as
tones in unchecked syllables, B1 and B2.

In previous studies of Ruc, there was no phonetic description of tones in h-ending
syllables: researchers, explicitly or implicitly, considered tones in these syllables to be
allotones of those in open and sonorant-ending syllables (Nguyén et al., 1988; Nguyén, 1993;
Solntsev et al., 2001b). My study clearly showed that f0 is indistinct between syllables in the

high and low registers, but that other register cues, like F1, phonation type, and VOT, differ

332



between the two registers, just like in other tone categories (A, B, and D). The
neutralization of 10 in h-ending syllables is probably due to the fact that the coda uniformly
shortens the vowel and raises its f0 to the top of the fO range. The f0-raising effect of -h in
Arem, and Ruc, is important in another aspect: it suggests that -h does not automatically
lower the f0 of the preceding vowel, as proposed in Haudricourt (1954b)’s classic hypothesis
on tonogenesis. We should therefore revisit the claim that h-ending syllables originally
developed a low tone in Vietnamese. I will go back to this point in §7.3.

The relative prominence of the phonetic properties employed to differentiate
registers in production is generally mirrored in perception: F1 is the most important cue in
both production and perception, followed by phonation type and f0. However, {0 played a
much more limited role in the listeners’ perception of C tones, which is explained by the

absence of f0 differences between C tones in production.

7.1.3 North-Central Vietnamese dialects: tone without

synchronic register

In Chapter 6, I looked at three North-Central dialects with full-fledged tone systems and
showed that, aside from some breathiness in Diém Dién tone A2, they exhibit little
evidence for register-conditioned phonation and vowel quality differences. Phonation
differences between tones in these dialects seem to be attributable primarily to fO height, a
tense phonation being associated with low f0, and vowel changes that appear connected to
register can be treated as a consequence of this tenseness rather than derived from an
original register contrast.

However, these tone systems show interesting patterns of tone merger. I confirmed
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that the key difference between Thanh Hoa and Ngh¢ Tinh tonation systems is that Thanh
Hoa dialects, like other Central and Southern dialects, exhibit confusion between tones C1
and C2, while the characteristic tone pattern of Nghé Tinh dialects is the merger of B2 and
C2. Some Ngh¢ Tinh dialects show a further conflation of B1 and C1, resulting in four-
tone systems, as exemplified by the Nghi An dialect studied in this dissertation, but also
by other dialects (V6, 1993; Pham, 2005). The Diém bién dialect, although it is located in
Quang Binh province, patterns with Thanh Hoa dialects in terms of tone mergers. It also
has a seemingly reverse fO height between the two tones in A and B pairs, whereby the
low-series tones A2 and B2 have an overall higher f0 than their high-series counterparts.

This could be explained as tone changes that arose after tonogenesis.

7.2 Reconstruction of register and tone in Vietic

7.2.1 Register in Vietic

The results of Chapter 6 showed that there are no register-conditioned vowel changes in
the North-Central dialects. The vowel changes including diphthongizations and vowel
lowerings in standard Northern Vietnamese neither showed strong evidence for the effect
of the register contrast. These either suggest that PVM had a register contrast with little or
no vowel quality modulations, or that PVM had a voicing contrast rather than a register
one and that the two-way tone split attested in Vietnamese and Muong was conditioned by
a direct phonologization of the f0 modulations caused by voicing. The study of phonation
provides limited evidence for the former hypothesis: tone A2 is breathy in Diém Pién and

often reported to be present in Northern dialects (Vi, 1981; Edmondson & Loi, 1997; Pham,
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2002; Ta, 2014) and this breathiness could be a remnant of a former register contrast. In
Chapter 6, I have speculated that the absence of a similar breathiness in Vietnamese tones
B2, C2 and D2 could be due to the articulatory challenges of associated with sustaining
complex phonation contours.

As explained in the discussion section of Chapter 6, the register contrast in PVM
could be either carried over from some level higher up, likely Proto-Vietic, or have
developed out of a devoicing of onset stops in PVM, as is assumed in the classic
tonogenetic model (Haudricourt, 1954b; Ferlus, 2004). Since all other Vietic languages have
either register or at least one register property (cf. Chapter 3), I propose that a register
contrast should be reconstructed in Proto-Vietic, following Gregerson and Thomas (1976) and
Gehrmann (2022). This register was probably a typical Austroasiatic register signaled by a
bundle of phonetic properties, although the exact phonetic properties it included are more
difficult to ascertain. Based on the varieties studied here, it likely included {0, phonation
type, and vowel quality. There might have been differences in vowel duration and VOT as
well, as found in the Ruc and Arem data. Finally, low-register onset obstruents could also
have redundant closure voicing like what is observed in other register languages such as
Chrau (Ta, Brunelle, & Nguyén, 2019; Ta et al., 2022) and Mnong (Brunelle, Dinh, & Ta, 2022b),
two languages that belong to the Bahnaric branch of Austroasiatic, and Chru (Brunelle et
al., 2019; Brunelle et al., 2020) and Raglai (Brown, 2020; Brunelle et al., 2022a), two languages
that belong to the Chamic branch of Austronesian. This proto-register then evolved
differently in different Vietic branches and subbranches. Differences between Vietic
languages in their retention of glottal codas and the consequent formation of tones further

complicated the situation, resulting in diverse tonation systems in the language family
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(more in the next section). The proposed language tree of Vietic in Chapter 3 is reproduced
here in Figure 7-1 with additional information on register properties, tone categories, and
retained glottal codas in each language as they are observed nowadays and provides an
admittedly very tentative reconstruction of the register contrast from Proto-Vietic to its

lower levels.
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Maleng-Thavung (Western)
Glottal codas: -?, -*, -h

Tone: A, B,
Glottal codas: -h
(atonal Kri. -?, =g -h)

10, Ph, V, VOT, redundant voicing (?)

f0, Ph, V, VOT (?)

Tone: A, B,
Glottal codas: -h

10, Ph, V, VOT (?)

Vietic
Glottal Glottal codas: -?, -*, -h
codas: -2, Arem-Chirt (South-Eastern) Ph, V, VOT
2 h Glottal codas: -?, -*, -h
'
.. 9
10, Ph, V, f0, Ph, V, VOT, redundant voicing (?) Tone: 4. B,
VOT,
Glottal codas: -h
redundant )
voicing (?) | Poong-Chit S0, Ph, V, VOT
(Eastern)
Glottal ’
codas: -2, -,
-h Tone: A, B-C (merged)
J0. Ph, V, Poong-Viét S0
Vor, (North-
redundant Eastern)
voicing (?) Glottal codas: ) Tone: 4, B, C
2 h Cuoi-Viét 0,V
10, Ph, V Glottal
codqs: -2 -
’ _h Tone: A, B, C
f0, Ph, V 10
Viét-Mwong
Glotfal codas:
-2 - -h Tone: A, B, C
10, Ph 10
Tone: A, B, C
f0, Ph

Maleng

Thavung

Arem

Chut

Poong

Cuoi

Muong

Ngu(“m

Viét

Figure 7-1. Register and tone developments in Vietic languages. The text above the
branches lists glottal codas or derived tones in each language. The text below branches
lists the register properties present in the tonation system: fO, Ph(onation) type, V(owel)
guality, VOT, and redundant closure voicing. In non-terminal groups, the tonation cues
are likely reconstructions. The reconstruction of phonation in Vietnamese (last row) is
based exclusively on the breathiness found in A2.
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From Figure 7-1, one can see that some languages and dialects kept the strong f0,
phonation type, and vowel quality features of the proto-register until now, such as
languages in the Maleng-Thavung (Western) clade (Suwilai, 1996; Ferlus, 1998b; Enfield &
Diffloth, 2009) and in the Arem-Chut (South-Eastern) branch of the Poong-Chtt (Eastern)
clade, such as Ruc (Nguyén, 1993; Solntsev et al., 2001b) and May (Babaev et al., 2021). Some
register languages may have dropped a cue, like Arem, that preserves vowel quality and
phonation but no longer makes use of f0. These Western and South-Eastern Vietic
languages are often considered more conservative than the North-Eastern languages, not
only in their word structure and segmental inventory, but also in their tonation systems.
Most languages of the Poong-Viét (North-Eastern) branch, like Poong, Vietnamese, and
Muong, phonologized the f0 difference between the two registers into tonal contrasts and
dropped other cues almost entirely, but Cudi retains modest remnants of register-
conditioned vowel changes (Ferlus, 1994b, 1998b).

The reconstruction of a register contrast at Proto-Vietic inevitably leads to a
modification of the proto-onset system. There is no longer a voicing contrast in onset
obstruents as what has been usually reconstructed (Nguyén, 1995; Ferlus, 2014); instead, we
might consider the proto-language as having a single series of voiceless obstruents with
phonetic variation conditioned by the register contrast. In particular, obstruents might have
a longer VOT and possibly redundant, non-contrastive closure voicing in the low register
compared to the high register. Using the IPA symbol for devoiced segments to represent
the low register, the Proto-Vietic onset system, as reconstructed by Ferlus (2014) (Table

3-20), is modified as follows (Table 7-1).
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Table 7-1. Proto-Vietic onset system. Rare segments are parenthesized. Phonetic variant
of onset obstruents in the low register is marked by the IPA symbol for devoiced
segments.

(*) (" (t" s (k™) h
p[pp] t[tt] c¢leg] gl klkk] 2
b d I\
m n n 0
v J
r 1

7.2.2 Tone in Vietic

Like other reconstructions of Proto-Vietic (Nguyén, 1995; Ferlus, 2014), the available data on
Vietic languages does not justify the reconstruction of tone at the proto-language but rather
of final glottals *-?, *-h/s and glottalized sonorant codas. The two clades of the family,
Western and Eastern, must be reconstructed with these tonogenetic codas since they are all
preserved in modern Kri (Maleng) and Arem, and since -h is preserved in Thavung and
Chut (Figure 7-1). As for the source of final glottalized sonorants in Proto-Vietic, recent
progress in reconstructing Proto-Vietic and Proto-Austroasiatic has not settled the issue
(Diffloth, 1989a). However, as pointed out above (§7.1.1), the Arem data in this dissertation
does not seem to support Ferlus (2004)’s hypothesis on sesquisyllabic tenseness or
Gehrmann (2022)’s hypothesis of vowel-height-conditioned register.

Figure 7-1 also reveals a tendency for *-? to drop first in tonogenesis, leaving the
*-h intact in many languages with hybrid systems of tone and register, like Maleng,
Thavung, and Chut. Laryngeal codas are suggested to have been dropped in the same order

in PVM, although evidence is scanty (Ferlus, 2004; Honda, 2005, 2008). In any case, the
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reverse situation, in which *-h would have dropped prior to*-?, is not attested in Vietic
languages.

The languages in the Poong-Vié¢t (North-Eastern) branch are all tonal, but I do not
reconstruct tone for their common ancestor. The reason is that tonogenesis is estimated to
have happened in Vietnamese in the 6" century at the earliest (Haudricourt, 1954b), or a
couple of centuries later (Alves, 2018) based on Sino-Vietnamese correspondences (see
§7.3), but Viét-Muong and Poong languages are estimated to have split much earlier than
that. Although, the dating of this split is only based on lexicostatistics (the 7" BCE in Peiros
(2004) or at the beginning of the first millennium in Nguyén (1995)). Therefore, tonogenesis
from codas seems to have taken place independently in different branches of the Poong-
Viét (North-Eastern Vietic) group. The question of where we should reconstruct tones
(from finals) in the Cubi-Viét subbranch, at Proto-Cudi-Viét or in each independent branch
will be discussed further in §7.3.2. I will argue that, in accordance with previous
reconstructions, tones developed in PVM and that the two branches of Proto-Cudi-Viét

therefore underwent tonogenesis from finals independently.

7.3 Glottal codas and tonogenesis

7.3.1 The variable coarticulatory effects of glottal codas and

their impact on tone contours

The final fricative -h has apparent f0-raising and vowel-shortening effects in Ruc (Chapter
5), and to some extent, in Arem (Chapter 4), while the final glottal stop -? and glottalized

sonorant codas in Arem usually condition a falling fO contour and a creaky phonation on
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preceding vowels. These f0 patterns are the opposite of those assumed by the standard
Haudricourtian model (Haudricourt, 1954b). As such, they raise questions about the effects
of glottal finals on preceding vowels cross-linguistically and in tonogenesis in particular.
Although it is usually assumed that the glottal codas -? and -h have f0-raising and
f0-lowering effects, respectively, and that these effects are responsible for the formation of
high and low tones in languages that undergo tonogenesis (Haudricourt, 1954b; Mei, 1970;
Matisoff, 1973; Mazaudon, 1976; Pulleyblank, 1978), opposite effects are not hard to find in the
literature. For example, *-h was found to be the source of high tones in Vietic languages
like Cudi (Nguyén & Nguyén, 2019) and Muong Kim Thugng (Nguyén, 2016), and in other
languages such as Jeh, a Bahnaric language in South Vietnam (Gradin, 1966), Tsat, a Chamic
language in Hainan (China) (Maddieson & Pang, 1993; Thurgood, 1993), in some Tibeto-
Burman languages (Maran, 1973), and in Kra-Dai languages (Norquest, 2007; Sagart, 2019).
Moreover, in many languages that preserve a coda -h, it has an fO-raising effect on
preceding vowels. Examples include Thavung (Suwilai, 1996; Ferlus, 1998b), Ma Liéng
(Ferlus, personal notes), and the Pearic (Austroasiatic) language Chong (Thongkum, 1986).
On the other hand, *-? was reconstructed to be the historical source of the falling tone C in
the proto-language of the Kra-Dai phylum (Gedney, 1986; Norquest, 2007; Sagart, 2019).
Along the same lines, the Tibetan falling tone alternates with final stops accompanied by
glottal constriction (Mazaudon, 1976). An fO-lowering effect of the retained *-? is also
attested in several languages. In Chong, ?-ending syllables have a falling f0 compared to
the rising f0 found in syllables ending in -h (Thongkum, 1986). In Wa (Palaungic), both -?
and -h condition a falling contour on the f0 of preceding vowels, but they differ in the

higher open quotient toward the end of vowels preceding -h (Watkins, 2002). In fact, the
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tonal history of Athabaskan languages suggest that syllable final glottals can have opposite
tonogenetic effects in closely related languages (Kingston, 2005). In these languages, proto-
glottalic codas and the glottal stop glottalized preceding vowels. In languages in which this
glottalization was realized as a creaky voice, a low tone developed, but in languages in
which this glottalization evolved into a tense voice, the syllables developed a high tone.
Similar patterns are also attested in Hlai (Kra-Dai) languages (Norquest, 2007), where glottal
codas *-? and *-hA from proto-language had different effects on fO and phonation type on
preceding vowels in three groups of Hlai languages, leading to the formation of tones with

opposite phonetic values, namely f0 height, fO contour, and phonation (Figure 7-2).

PHI Group 1 Group 2 Group 3
A AV #0753 AVES sy33
B *V [ *Vh> V[ *V[2!
C *VP w1 * % w2
D *VC *VRC? *VC? *VC?

Figure 7-2. Reconstructions of Proto-Hlai glottal codas and different tonogeneses in its
daughter languages (Norquest, 2007).

The different patterns above suggest that the effects of laryngeal codas on the f0
and phonation of preceding vowels are more complex and language-specific than assumed
in traditional models of tonogenesis. These examples illustrate how the same final glottal
segment—final glottal stop -? and glottalized codas, or final fricatives -h/-s—could have
opposite f0 effects in different languages. This was hinted at by Thurgood (2002), who
claimed that both -? and -h have two variants, tense (nonbreathy -h and abrupt -?) and lax
(breathy -f and creaky -?), and that these variants have opposite effects of raising or

lowering the f0 in the preceding vowels (Table 7-2).
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Table 7-2. Variants of glottal finals and their different fO effects.

Glottal fricatives Glottal stops
Pitch raising [ —h nonbreathy | [ —7 abrupt ]
Pitch lowering [ —A breathy ] [ —7? creaky ]

This typology of the effects of glottal codas on f0 and phonation implies that we
need to adopt a more language-specific approach when studying tonogenesis. It also offers
more phonetically-grounded explanations for patterns of tone matching in Sino-

Vietnamese, as I will argue in the next section.

7.3.2 Uncovering tone-matching patterns in Sino-Vietnamese

In this section, I ask whether the reconstruction of a register contrast in Proto-Vietic, along
with a new typology of the effects of glottal finals, can help us better account for phonetic
patterns of tone assignment in the Sino-Vietnamese lexicon (cf. §2.4.3), based on our
current understanding of tonation formation in Chinese and Vietnamese. The study of
tonation formation in Chinese has undoubtedly benefited from multiple sources that are
unavailable in the case of Vietnamese. These include studies of rhymes in compiled poetry
books, transcription of foreign words, Chinese loanwords in ESEA languages, and direct
descriptions of tones in written records, that are all available thanks to the long history of
the Chinese writing system (Karlgren, 1957; Pulleyblank, 1962; Pulleyblank, 1978; Sagart, 1999;
Ratliff, 2010; Pulleyblank, 2011; Phan, 2013, among many others). Details of the reconstruction
of Chinese tones vary between researchers, but the general outline is pretty consistent and

will be used as the starting point for a comparison of the phonetic properties of Chinese
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and Vietnamese tones at different periods in the development of their respective tonation
systems.

The table representing tone correspondences between two layers of the Sino-
Vietnamese lexicon, ESV (Early Sino-Vietnamese) and LSV (Late Sino-Vietnamese), and
Old and Middle Chinese (OC and MC) that was provided in Chapter 2 is modified and
reproduced here for convenience. I added information on an intermediate stage between
ESV and LSV, during which MC lost its *-h/s and formed tone category C (qusheng) while
PVM was still atonal. Chinese words with tone C borrowed into Vietnamese at that stage

were therefore treated as open syllables, which later developed A tones (Alves, 2018).

7.3.2.1 Early Sino-Vietnamese (earlier stage)

In the oldest stratum of SV (two first columns in Table 7-3), Chinese pingsheng (tone A)
corresponds with SV tone A (ngang/huyén), Chinese shangsheng (tone B) corresponds
with SV tone B (sdc/ndng) and Chinese qusheng (tone C) corresponds with SV tone C

(sdc/ndng).
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Table 7-3. Tone correspondences between different Sino-Viethamese layers and Old and Middle Chinese tones.

Old Chinese —

Early Middle Chinese (earlier stage)

Early Sino-Vietnamese

Early Sino-Vietnamese
Early Middle Chinese
(later stage)

Late Middle
Late Sino-Vietnamese
Chinese

1t century BC to 3™ — 4™ centuries CE

31— 4t centuries CE to 9™ century CE

10t — 12t CE onward

-0 -0
(later pingsheng) (later ngang/huyén)
-? -?
(later shangsheng) (later sdc/ndng)
-h/s -h/s
(later qusheng) (later hoi/nga)

ingsheng -0 0
piag g (later ngang/huyén)
-2 -?
(later shangsheng) (later sdc/ndng)
-0
h - .
qusheng -0 (later ngang/huyén)

inesheng -0 tone A -0
pmgsheng (later ngang/huyén)
tone C -0
h h -
shangsheng -@ (later hdi/nga)
tone B -0
h ) ,
qusheng -@ (later sac/ndng)
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Reconstructions of OC and EMC posit that the language did not have tone, but had
a voicing contrast in onset obstruents (Pulleyblank, 1978; Sagart, 1999; Baxter & Sagart, 2014).
This suggests that PVM was still atonal at that time. If the two languages were atonal and
had the same final glottals, PVM speakers likely borrowed Chinese words with their glottal
codas, and these codas later developed into tones in parallel in the two languages. Whatever
effects codas had on preceding vowels in the two languages and whether these effects
differed is irrelevant at this stage as PVM speakers would have paid attention to the codas
themselves rather than the f0 modulations they conditioned. As far as I know, all
researchers agree upon this straightforward coda correspondence scenario (Pulleyblank,
1978; Sagart, 1986; Ratliff, 2010; Phan, 2013; Baxter & Sagart, 2014).

Correspondences between Chinese onset voicing and SV tones are more
controversial if we assume that PVM did not have contrastive onset voicing but rather had
a register contrast carried over from Proto-Vietic, as | have argued in §7.2. If PVM had
low and high registers, how did it borrow OC-EMC voiced and voiceless onsets in such a
way that they later consistently developed the expected low-series tones (A2, B2, and C2)
for etyma with OC-EMC voiced onsets and high-series tones (A1, B1, and C1) for etyma
with OC-EMC voiceless onsets? In other words, OC-EMC voiced onsets must have been
consistently borrowed with PVM low-register onsets, and similarly, OC-EMC voiceless
onsets with PVM high-register onsets. These onset correspondences are not necessarily a
problem. First, low-register onsets are frequently found to be pronounced with optional
closure voicing, as in Mon (Haswell, 1901; Blagden, 1910; Shorto, 1962), Chrau (Ta et al., 2022),
Mnong Réalam (Brunelle et al., 2022b), Chru (Brunelle et al., 2020) and Southern Raglai

(Brunelle et al., 2022a). PVM registers may have been produced with such an optional
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voicing, leading PVM speakers to interpret OC-EMC voicing as register. Moreover, the
OC-ECM onset voicing contrast likely conditioned modulations of f0, phonation, and
vowel quality on the following vowel, like most voicing contrasts (cf. §2.1.3), and these
coarticulatory modulations would have made it perceptually compatible with the PVM
register contrast. Contemporary Raglai provides a useful illustration of such a situation.
Northern Raglai preserves a voicing contrast in onset obstruents, while Southern Raglai
has transphonologized it into a register contrast with almost no traces of closure voicing
(Brunelle et al. 2022). Yet, the two varieties are in close contact and are almost perfectly
mutually intelligible. Brunelle (p.c) reports that when native speakers are asked about
differences between dialects, they mention vowel nasalization, aspiration and lexical items,
but never mention voicing and register. It appears that Northern Raglai voicing and

Southern Raglai register are perceptually equivalent.

7.3.2.2. Early Sino-Vietnamese (later stage)

There was an intermediate period between ESV and LSV when MC lost its *-h/s and thus
developed a contrast between tone A (pingsheng) and tone C (qusheng), while PVM was
still atonal. This period is estimated to have lasted between the 3™ and 6™ century CE
(Pulleyblank, 1973, 1978; Sagart, 1986; Zhu, 2015). During that period, all Chinese loans with
open syllables, whether they bore MC tones A or C, were borrowed into Vietnamese with
an open syllable and therefore later developed A tones, which is evidence that Vietnamese
still had coda -h (Alves, 2018). Crucially, no MC words borrowed at that stage bear tone C
(hoi/nga) in SV, supporting the claim that the PVM words that later developed tone C had

a syllable profile (-h) that did not exist in MC. As for Chinese words that now have
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shangsheng (tone B), they were borrowed into PVM with tone B (sdc/ndng), indicating
that both MC and PVM probably preserved their final glottal stops (or a glottalization
derived from it). Otherwise, MC is reconstructed with a voicing contrast in onsets, and the
explanation proposed to account for correspondences between Chinese voicing and PVM
register still applies at this stage.

As there is a large number of ESV items with C-to-A correspondences, including
both lexical and grammatical items, Alves (2018) hypothesized that this stage must have
lasted at least four centuries, suggesting that PVM would have preserved its laryngeal
codas until the 8" CE century. If this is correct, PVM tonogenesis happened two centuries

later than Haudricourt (1954b)’s figure of the 6" century CE.

7.3.2.3. Late Sino-Vietnamese

The loss of *-? and the consequent formation of shangsheng (tone B) in MC is claimed to
have happened around the 7" century CE, based on explicit descriptions of tones in written
records (Pulleyblank, 1978; Sagart, 1986; Zhu, 2015; Alves, 2018). Tone correspondences in
LSV (Chinese loans borrowed from the 10%-12" century) were therefore likely based on
the tonal properties of Chinese loanwords. How were these properties reinterpreted in Sino-
Vietnamese and how can they inform us on the phonetic realization of PVM syllable at that
time?

Tone correspondences in LSV are not trivial: as can be seen in Figure 7-3, they are
A-to-A, B-to-C, and C-to-B, suggesting that LMC tone B (shangsheng) was phonetically
closer to Vietnamese tone C (hdi/ngd) than Vietnamese tone B (sdc/ndng), while LMC

tone C (qusheng) was phonetically closer to Vietnamese tone B than Vietnamese tone C.
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“LMC” PVM

A: long & level > | A: long & level
B: medium & glottal. B: short & glottalized
C: short & glottalized C: medium & laryng.

Figure 7-3. Phan's revision to Sagart's (1986) explanation of tonal patterns in Late Sino-
Vietnamese

Sagart (1986) and Phan (2013) hypothesized that LMC loans were assigned LSV
tones based on their duration. According to Sagart (1986), tone A was the longest in both
MC and PVM, MC tone B and PVM tone C were intermediate in length, and MC tone C
and PVM tone B were the shortest. The motivations for these reconstructions of the
duration of tones are not clearly explained in Sagart (1986), but seem to be based on the
shortening effect of a final glottal stop in B tones and on the presence of glottalized
phonation in C tones in some modern Chinese dialects (Sagart did not clearly explain how
glottalization makes the C tone shorter than other tones). Therefore, according to Sagart
(1986) and Phan (2013), the three LMC and PVM tones were matched according to duration,
leading to the tone patterns observed in LSV (Figure 7-3). Unfortunately, this explanation
is not without problems. It first assumes a fairly categorical ternary length distinction that
does not seem to be attested in contemporary tone languages. Secondly, recent results on
cross-linguistic tone imitation and identification do not reveal a significant effect of
duration patterns when speakers of tone languages have to produce or perceive the tones
of another language (Chen, Best, & Antoniou, 2020; Tsukada, 2023). More generally, it is

unclear why Sagart and Phan chose to rule out a possible effect of f0 in LSV tone
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correspondences; they do recognize that phonation could be a secondary factor in tone
matchings but do not elaborate on the issue.

Besides duration, what do we know about the phonetic realization of LMC tones?
MC shangsheng (tone B) is usually reconstructed with a rising f0 and a final glottal closure
(?) that is still preserved in many Chinese dialects (Mei, 1970; Sagart, 1989). As for MC
qusheng (tone C), it is reconstructed with creakiness (or laryngealization/glottalization in
other researchers’ terms) and with a lower or falling fO contour (Mei, 1970; Pulleyblank, 1978;
Sagart, 1986, 1989, 1999).

The shape of late PVM tones was probably rather different. I hypothesize that when
LSV etyma were borrowed, tone C in PVM, whether it preserved its coda or not, had a
high level or rising f0 contour, similar to that found in Ruc and Arem (Chapters 4-5), rather
than a falling contour as claimed in Haudricourt (1954b). It is also likely that tone B
preserved some kind of final glottalization (possibly creakiness) left by former glottal stops
and glottalized sonorant codas, as this final glottalization is still present in tone B2 in
modern Northern Vietnamese and in numerous varieties of Central Vietnamese and Muong
dialects. The f0 contour of tone B at that stage is difficult to determine, but its low falling
shape in in Ruc B2, in Arem syllables with -? and glottalized sonorant codas, in Northern
Vietnamese B2, and in all three North-Central Vietnamese dialects investigated in this
study (C6 Dinh, Nghi An, and Diém Pién) is evidence that it was not necessarily rising as
assumed by Haudricourt (1954b).

If this is correct, LMC shangsheng (tone B) would have been borrowed with PVM
tone C based on its high (and possibly rising) f0, but also possibly because the final -? of

shangsheng was perceived as a laryngeal coda functionally assimilated with a surviving
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PVM -h. Alternatively, PVM -h might have been weakened into some kind of glottal
constriction, similar to that reconstructed in LMC qusheng, although the phonetic
motivation for such a change is not obvious. LMC qusheng (tone C), on the other hand,
would have been borrowed as PVM tone B because of their common final
creakiness/glottalization (and possibly their low falling fO contour).

In short, I propose that the basis for tone correspondences in LSV were the f0 height
and contour, and final phonation of tones in MC and PVM, as shown in Figure 7-4. We
may never know the exact phonetic details of tones in MC and PVM, but an explanation
for LSV tone correspondences based on f0 and phonation has an advantage over the
duration-based model proposed by Sagart (1986) and Phan (2013). This model does not
presuppose that both MC and PVM had a marked three-way length contrast between tone
categories, but instead resort to common phonetic properties of tones in ESEA and a broad

typology of the effects of glottal codas in different languages.

A (pingsheng) A (later ngang/huyén)
level fO, modal phonation > level fO, modal phonation
—_—_——— —_—
B (shangsheng) B (later sdc/nding)
glottal constriction, rising fO glottalized, falling fO
?
____J/ m
C (qusheng) C (later hoi/ngd)
glottalized, falling fO high f0, (probably) final -h
Ve _ N

Figure 7-4. Reconstructions of the phonetic properties of Middle Chinese (left) and Proto-
Viét-Mwong (right) tones that might be the basis for tone matching (arrows).
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A final point that is relevant to LSV tone correspondences is that they still worked
by coda-derived tone pairs (A, B, C) rather than by individual tones (A1, A2, B1, B2, Cl1,
C2). This suggests that the two members of each tone pair were still consistent in their
phonetic profiles, despite the fact that PVM was probably always registral (§7.2.1) and that
LMC had already lost voicing and developed register-like properties in the 8" — 9" century
CE (Pulleyblank, 1978). There are two possible explanations for this state of affairs. The first
one is that the two members of each tone pair maintained relatively similar tone contours
because of the relatively recent loss of glottal codas in PVM and MC. However, the fact
that Ruc B1 and B2 have fairly different pitch contours, even if the language preserves
relatively distinct cross-cutting register and tone categories, clearly indicates that this
cannot be taken for granted. Perhaps it is more likely that LSV tone correspondences still
largely relied on syllable-final phonation and that fO contour remained secondary.

In any case, the reconstruction of a register in LMC around the 9" century CE due
to onset devoicing (Pulleyblank, 1978) makes the correspondences between LMC and PVM
onset-derived tone categories even more straightforward than at earlier stages, where OC

and EMC were claimed to have an onset voicing contrast.

7.3.3 Tonogenesis in Proto-Viét-Mwong and Vietnamese

Let us now turn to the timing of tonogenesis in Vietnamese to determine if tones developed
independently in different branches of PVM (including Vietnamese or Vietnamese
dialects), in PVM as a whole, or even higher up, in the Cubi-Viét subbranch (Figure 7-1).

Haudricourt (1954b) dated the beginning of tonogenesis from glottal codas in

Vietnamese back to the 6 century and the process of onset devoicing to the 12" century,
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but he did not justify these datings (I suspect that he assumed that Middle Chinese and
Vietnamese underwent tonogenesis at the same time.). The SV data in the previous section
supports the idea that PVM tonogenesis (from laryngeal codas) happened between the 8"
— 12" century CE. However, it is still hard to restrict the time interval further and the
probable sequence of tone development, i.e., whether tones B and C were formed first or
developed at the same time, given the lack of sufficient direct evidence.

As mentioned above, tone correspondences in SV always work by tone pairs but
not by specific tonemes, suggesting that members of each PVM tone category were largely
similar in their phonetic profiles, f0 contour, final phonation, and duration, all being
independent of their register-conditioned differences. However, it is undeniable from the
tone systems of modern Vietnamese and Muong dialects that tones in each category started
evolving differently and underwent different patterns of mergers after the LSV period (ca.
10" — ca. 12 century CE) (Ferlus, 1998b; Nguyén, 2005; Nguyén, 2009d). This is exemplified
by the two North-Central Vietnamese dialects in which B2 and C2 merged without a
parallel merger of Bl and C1, C6 Dinh and Diém Dién (Chapter 6).

A PVM tonogenesis around the 8" — 12" century CE coincides with an estimated
split between Vietnamese and Muong, claimed to have happened at the soonest in the 7™
— gt century CE, based on lexicostatistics (Nguyén, 1978; Nguyén, 1995). More complicated
scenarios for the break-up of PVM have also been proposed. Phan (2013) suggests that
Muong dialects are not a unified subgroup but rather a number of different groups that
branched out directly from PVM, alongside Vietnamese. Some Vietnamese authors go
even further and propose that Vietnamese is not a unified group; according to them, Central

and Southern Vietnamese would be daughters of PVM independent of Northern
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Vietnamese but would have converged with the latter due to the centralizing impact of the
Vietnamese state in the lowlands (Nguyén, 1995; Nguyén, 2009d). The linguistic evidence
does not favour one of these scenarios over the others, but the fact that all Vietnamese and
Muong varieties share the loss of both final laryngeals *-? and *-h supports the idea that
they would not have split before the end of the late Early Sino-Vietnamese stage in the 9™
century (a little later than suggested by lexicostatistic evidence).

A possible problem with the scenario presented above is the nature of the tone
system of Cudi. The conservative segmental structure of Cudi seems to indicate that it
branched out from PVM relatively early (it preserves onset clusters, final -1 and has less
diphthongization (Hoanh, Anh, Tué, & Alves, 2022)). However, Cudi dialects generally have
six-tone systems in open syllables (Ferlus, 1998b), and some dialects exhibit tone mergers
mirroring those found in different Vietnamese dialects: Tho Lang L& exhibits a C1/C2
merger like the Thanh Ho4 dialect, and Cudi Tan Hop seems to have B2/C2 merged like
Ngh¢ Tinh dialects (Nguyén & Nguyén, 2019). The fact that all the languages of the Cubi-
Viét branch have six-tone systems could be interpreted as evidence that tonogenesis
occurred before PVM, but this is hard to reconcile with the SV tone correspondences
presented above, as they support the presence of glottal codas as late as the 9™ century. An
alternative explanation is that Cudi, despite its apparently conservative segmental structure,
split from PVM later than normally assumed and that Vietnamese and Muong underwent
rapid segmental changes relatively recently (a scenario partly evidenced by a recent
reinterpretation of early Nom documents — texts written in Vietnamese with phonetically-
adapted Chinese characters — by Shimizu (2020)). A promising way to explore this would be

to systematically study Chinese loans in Cudi and Muong dialects to establish if they obey
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the same tonal correspondences as Sino-Vietnamese.

Future studies also need to work on tone developments following tonogenesis (tone
change) in Vietic languages and dialects. For example, one needs to explain how
Vietnamese and Ruc B1 and B2 got their opposite fO contours if they originated from the
same final codas *-?, and how Vietnamese C1 and C2 got their falling-rising contour from
a high level or rising f0 contour conditioned by *-h. There have recently been attempts at
studying tone change in fully formed tone systems in ESEA languages (Pittayaporn, 2007,
2018; Yang & Xu, 2019; Yang, 2022), but these issues have barely been touched upon in
Vietnamese phonetics. For example, the tone C1, as produced in Hanoi, has evolved from
a falling-rising to a falling tone since the 1950s (Doan, 1977; Hoang, 2004; Kirby, 2011;
Brunelle, Ha, & Grice, 2016), and the high rising tone B1 has developed a low falling-rising
variant in young Northern Vietnamese speakers (Brunelle et al., 2016). The study of tone
change will undoubtedly contribute to a better understanding of tone developments in

general.

7.4 Concluding remarks

In this dissertation, I described the tonation systems of five Vietic varieties to exemplify
the diverse tonation systems found in the Vietic family. I showed that these diverse systems
result from the interaction between a register contrast reconstructed for Proto-Vietic and
different patterns of preservation of glottal codas. Vietic proto-register was likely a typical
Austroasiatic one, whose phonetic properties might have included differences in f0,
phonation type, vowel quality, and consonantal properties such as redundant closure

voicing and VOT.. This register contrast evolved differently in different languages and did
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not leave many recognizable vowel quality and phonation traits in PVM. Tone (i.e., tone
developing from laryngeal codas) was not yet present in Proto-Vietic but probably
developed in PVM in the period between the 8" — 12" century CE. The dating of
tonogenesis in other Vietic languages requires further study.

Results about the effects of final laryngeals on the phonetic properties of preceding
vowels in Ruc and Arem, supported by recent experimental results obtained from other
languages, also shed new light on correspondences between Chinese and Vietnamese tones
in different layers of the Sino-Vietnamese lexicon, Chinese loanwords in Vietnamese.
These findings suggest that the effects of laryngeal codas on f0 and phonation should be
considered from both language-specific and typological perspectives when studying
tonogenesis in different languages.

Concerning Vietnamese specifically, I put forward substantial changes to the
classical hypothesis on tonogenesis by Haudricourt (1954b). I propose that tonogenesis from
codas likely happened between the 8™ and 12" century CE and would have created three
tone categories in open syllables differentiated by their fO height and contour, final
phonation, and duration. These three tones crosscut PVM’s f0-based register contrast to
yield a total of six tones in open syllables. I argue that Vietnamese followed a tonogenetic
path in which 2 registers underwent a three-way split yielding 6 tones, instead of 3 original
tones undergoing a two-way split, in agreement with Gregerson and Thomas (1976);
Gehrmann (2022). Later tone changes and different patterns of tone merger led to diverse
tone systems in Vietnamese dialects, as exemplified by the three North-Central Vietnamese
dialects studied in Chapter 6.

The proposals made in this dissertation could be dramatically enriched (and may
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have to be revised) by instrumental investigation of tonation systems of other Vietic
languages and dialects, such as Thavung, Maleng, Poong, and Cudi. Systematic
descriptions of these systems will help us better understand the phonetic underpinnings of
tonogenesis and registrogenesis, especially in languages that are typologically similar to
those studied here, open the door to the study of post-tonogenetic tone and register
developments, refine the reconstruction of tonation in different branches of Proto-Vietic,

and improve the internal classification of the language family.
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APPENDICES

Appendix 4-1. Wordlist designed to investigate the register contrast in Arem. Target
syllables are in bold. Words with aspirated and implosive onsets, and with other vowels
(shaded rows) were excluded from the final analysis as they are not vowel- and onset-
balanced.

IPA English Vietnamese IPA English Vietnamese
ara: tr: water turtles rua nuéc ti: to walk di
daw tu: uluk to carry on head doi atu:l to call someone goi
te:w swords guom ce: tea che
mik to:m soot dan chiéu t0oj tail dudi
ta:p ilio knitting (mat) nho ndi arin ten crossbow rope day no
uki:p elbow cti cho uki:n neck o
ko:I? atak to dig dao béi ku:l name tén
ke:w? peacock cong me: seasame vung me
uko:p t'hr wrist cb tay kuot frogs &ch
?an ka:j amih things cai ke:w bit to rake (grass) cao co
Klr: kwr: bee venom noc ong umd: li:n asshole 16 dit
ulo:I? eggs tring kat alizp bald hoi
kale: chopsticks dia lele: lioh putting the tongue out 1¢ ludi
ulo? old ci Itiom liver gan
ala:j lazy lwoi le:j kij now by gio
o pestle chay cirang ciri: banyan trees ciy da
acoy ro:t cramping chuot rat ciru: deep water nude sau
meé:w ?a: cire:w  meowing méo kéu me:w cat meéo
193] whip céi roi urtioj Slies rudi
sion "ra:p ribs Xuong suon ciren re:n hole-making sticks gy choc 15
dip stick rice gao nép . L L
do:j mi:c met blind (one eye) dui mi:k duh mountain climbing leo nui
doiy Sfloating ndi - o .
. _ _ ka:n duaj youngest child con it
cida: guava bi dem ka:n’ shallow water nude can
thee:n cigarette diéu thube thi:t meat thit
tho:n year nam the:l kare:n to bask phoi néng
tha:j ears tai khe: stream sudi
th:? dae:k to pour (water) rot nudc kuoc khan blanket dép chan
utha:l po: corn cob 16i ngd kha:? difficult, hard kho
khee:t thirsty khat L . _
tee:l ne? crossbow bang no adze:l? thi. to reach hands out chia tay
lakae: chicken ga kare: river monkey khi song
ku:? lee sweet potato khoai lang da: full of food no
ta: to measure do pala:j earings hoa tai
ci;q head louse chéy ciq sister chi
mi: you mi, may L L
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Appendix 4-2. Wordlist designed to investigate effects of different codas in Arem. Target
syllables are in bold.

1IPA English Vietnamese 1PA English Vietnamese

kacia gun powder thudc stng tapio to level san bang

alioh ule:? to pick fruits hai, but trai lish fongue ludi

ania’ cork nira pio? Jather cha

athiol fin vay ca lake: isiol chicken digging o3 boi

prh akial? to lie on side nim nghiéng kada;j patial?  middle finger ngén giita

- . . mbua mortar cbi gid gao

u?udh lanze:’ to work lam viéc push ?2e:w’ to wash clothes gidt quin 4o

buo? hammer bua pue? uncle cha

padual ri:w roof noc nha taguol gaur bo tot

lakuol?| lakul? knee dau gbi nuol? 1o swim boi

mpr: chilli ot lapi: worm séu

pth to sleep ngl maw?’ pih poisonous sap nhya doc

cr? head louse chay ci’? sister chi

crl thr: palm long ban tay ci:l lemongrass sé chanh

cibil’ vivid choi _ __ _

mu: to buy mua mu: season mua

uduh navel céi rén mik duh t0 hike 1én nui

mother’s younger

ku:? tuber cu ku:? brother cau

apu:l lime voi ku:l name tén

ko:I? atak to dig béi, buoi dat ku:l? pig lon

cida: guava bi . _

abah to vomit ndn mira ti: veh to fish di cau

na:’ 3 sg. no el smooth tron nhin

pal to fly bay talel’ chin cdm

pal’ baj’ to set trap dit bay _ _ _

da: Sull no mbji: arin to braide rope bén day

abah door cura amih what? cai gi

da’? wild banana chudi rimg mpi:? daughter in-law con dau

sa:l te:w scabbard bao grom jil cloud may

kara:l wolf ché s6i i to wake up thirc ddy

kade: deer huou me: sesame me, ving

keh koneh to make fire danh Itra mch cold lanh rét

ule:? fruit trai z8? cheap ré tién

lapa: basket thing, ré do: wine rugu

pah seven bay koh to chop chat

na’’ to miss someone nh& ko’ rice ga0

so: straw rom po: corn ngod

uth? toh (snake) bite rin cin poh abah to open door mo clra

do?? bean dd _ _ _

kale: chopsticks dua tanu: angry gian

peh ulé: to prune ngit tia ala:j ala:? lazy ludi biéng
than no,

lakee: chicken ga te:l ne’ crossbow body bang

akae:’ fish ca ate: 1’ testicles hon déi
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Appendix 4-3. Wordlist designed to investigate the contrast between plain and glottalized
nasal codas in Arem.

IPA English Vietnamese IPA English Vietnamese
ncan khiag burning coal than hong kation chest nguc

lioy? to hover liéng miorn’ stepfather duong
nuon hare tho ring cuon axe riu

"kuon? ule:?  petiole cudng 14 _ — —

trn to believe tin uki:n neck )

crn? cooked chin ki:n? de:k to get water kin nude
takun heel cua ga ictm vii swallows chim én
latun? wood wall phén vach pki:g? eggplants ca tim
tho:n tiam two years ago nam kia nu:n mother me

2um’ to shower tdm lun? to enter vao

to:n de:k water source ngudn nude acon shrimp tom

"ko:n? muh bridge of nose song mii oy’ back lung

tfen green mau xanh met karze:n sun mat troi
mu:c mej’ a piece mot miéng mpae1)’ to throw ném, quang
dop floating ndi ba:n ku:l? pig trough mang lon
tforp? nup? bridge of knife céi sdng dao ka:p? n&e:’ crossbow wings  canh no
khan blanket chan apen skirts vay

than? hard cling men’ salty min

lomy tall cao acA:y’ mouse chuot
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Appendix 5-1. Ruc wordlist: the first wordlist, recorded in July 2019. Syllables that usually

pair with the target syllable are parenthesized.

Ruc (IPA) English Vietnamese Ruc (IPA) English Vietnamese
1 tinAl talk néi chuyén 34 1o B2 peel got vo
2 A2 go di 35 lamgh sweet potato  khoai lang
3 ti;B! pee dai 36 la:®? spleen 14 14ch
4 tiek B2 dumb dide 37 laj® fish net ludi ca
5  ten Al black mau den 38  lap® ounce lang
6  tenA2 lighter den 39 kim#! needle kim
7 te Bl you may 40 toki:A? neck cd
8 tew B2 wood chipping  dyc déo 41  (aco:Bl)ki: B! bitch cho cai
9  twhA! poor nghéo 42 kemA! soup canh
10 tuj*? mad dién 43 (tok) ke: B! gecko tac ke
11 kotum?B! interlink budc lai 44 ke: B2 (ho: A mine cla toi
12 tu B2 intercourse giao hop 45 (ku:A?) ku: ! cuckoo chim cu
13 to Al measure do dac 46  kul??(cali:A')  corn cob 16i ngd
14 toj™? require doi hoi 47  (tupAHkwlB digup bai
15 tom?®! pick up don 48 kul®? pig lon
16 toj B2 garlic t6i 49  komnA!(ka: ) clf. con (ga)
17 ta: Al grandpa ong ngoai 50  (komAYko:A?  stork con ¢o
18 (ngaj*!) ta ta;A? now ngay bay gio 51 ko:®! have co
19 (la) ta: B! rock da 52 kok®? stake céi coc
20 ;i?IBB;, EZ :ji ladder thang 53 kaka:?! scratch gdi
21 alig? above & trén 54 ka:l?? locking doors  cai clra
22 colig”? stick gly 55 ka:®! fish ca
23 puli: B! (pli: BY) fruits tréi cay 56 ka:l®B? kale rau cai
24 li: B (maki: B') marry ly vo 57 tap™ in progress  dang
25  kole: Al ankle mét c4 chan 58 tap? road duong
26 lehA? roots 18 cay 59 tah© unsalted nhat
27  (K)lemn B animals’ ankle cing tha 60 tah® recover khoe 6m
28  pulu:?! thigh dui 61  pahC! (si:Ah) clap v tay
29 lup?? pregnant 6 thai 62  kupa:h©? broken vo
30 tolu:lB! eggs trimg 63  panB! sell ban
31 luwtB? flood bio lut 64  panB? friend ban
32 1o A worry lo 1;fmg 65 tap Bl dam dép
33 alo:B! paddy lta 66  tap®? kick dap
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Appendix 5-2. Ruc wordlist: the second wordlist, recorded in October 2021.

Ruc (IPA) English Vietnamese Ruc (IPA) English Vietnamese
1 pulih®! appease 45 danh 26  toper? raft céi bé
2 kalih® rat chudt nhat 27 de de®! speaking softly  no6i nho
3 mi?! you may 28  keB! gecko tac ke
4  cali?! corn ngd 29  me®? mother me
5 tokiA2 neck b 30 deB? cracks né
6 tiA? go di 31  koh®! grass cd
7 kiB! female animal ~ (con) cai 32 pakoh® daytime ban ngay
8  ci®! louse chiy 33 oAl measure do
9 i sister chi 34 DM full no
10 1§ take lay 35 Bot? oxes con bo
11 koduh® tree bark Vo ciy 36 mo™ crawl bo
12 truh®? deep sau 37 1M paddy laa
13 pahu®! sweat md hoi 38 rafo®! give birth de
14 gut! stupid ngu ngbe 39  ho®? relatives ho hang
15 muA2 season mia 40 1oP2 peel boc vé
16 lapu®? gourd bau 41 trah® middle gifra
17  bru®! forest rimg 42 fah“! tear apart xé
18 cud! grandchildren  chan 43 tarl grandpa ong ngoai
19 cucu® grasshopper chau chau 44 pat! three sb ba
20 puP? drink ubng 45  laA? spleen 14 lach
21  peh®! break bé 46  kuma®? rain mua
22 cehC! split ché 47  tataP! rock da
23 kleA! ankle ¢6 chan 48  1aP! leave 14
24 KkalgA! chopsticks diia 49  kaP? look up ngudc
25  deA2 press down de xubng 50 paP? lay up nglra

Appendix 5-3. Ruc wordlist: the third wordlist, recorded in October 2021, after the
perception task.

Ruc (IPA) English Vietnamese Ruc (IPA) English Vietnamese
1 ta grandfather ong ngoai 5 la* spleen 14 lach
2 tat? right now bay gio 6  kola®? animal corp x4c thu
3 tah! unsalted nhat 7 pah! applause vo tay
4  tah® recover khoé lai 8  kupah®? broken Vo
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Appendix 5-4. The number of pre-voicing tokens by speaker and word.

FO3_ | F05_ | FO7_ | FO8_ | FO9_ | F10_ | F12_ | FI3_ | F16_ | FI8_| MO5_| MO6_ | MO8_ | M09_ | MI2_ | M20_ |
2019 | 2021 | 2021 | 2019 | 2019 | 2021 | 2021 | 2021 | 2021 | 2021 | 2019 | 2019 | 2019 | 2019 | 2021 2021
ke: B2 2 1 1 1 1 6
toki: A2 2 1 1 4
ki: B! 1 1 1 3
ki:mA! 1 1
komnA! 2 1 1 1 3 8
ku: Al 1 1
ku:1 B! 1 1 2
kotu:m B! 3 3
lapu: 42 4 4 3 4 3 4 22
pa: A! 1 1 2
pah ¢! 1 1
pan B! 1 1
pe: 42 1 1
peh ©! 1 1
tan A! 1 3 4
ta: Al 1 1
ta; B2 1 1
tah®? 1 1
tern A2 1 1
ti: B! 1 1
to: Al 1 1 1
to:;j B? 1 2 1
to:n B! 1 3
Total 4 4 4 2 1 3 3 4 4 1 1 8 16 4 1 11 71
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Appendix 5-5. Spectrogram of four synthesized stimuli most typical to A1, A2, C1, and C2
tones. The numbers in the stimuli names on the top of each spectrogram represent the
synthesized phonetic values, F1, F2, fO, open quotient, and VOT, respectively.
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Appendix 5-6. H1*-A1* (left) and H1*-A3* of Ruc six tones.
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Appendix 6-1. Wordlist designed to compare vowels between the standard Northern
dialect and North-Central Vietnamese dialects. This list includes 313 lexical items. Items
with both French and English glosses have data from other Vietic languages in the
appendix for vowel systems in Vietic languages.

Gloss ) rf;l‘j)’;‘i‘;;‘zy HaNgi | CéPinh | Nghidn | Diém Pién
1 | pieces manh men®! men®! minB! menPB?
2 | conduite, tuyau, conduit, pipe mang ma:nPB! mionB! mva:gB! ma:p?
3 | young girl nang na:nh? na:nh? n“a:nA? na:nA?
4 | to ask, beg nai na:jA? na:jA? n“a:;jA? nan?!
5 | turn around xoay sVajAl sVajAl sva:jAl svajA!
6 | carry on two shoulders ganh yepB! yepB! yepB! yep®!
7 | closing doors gai ya:jA? ka:jA? mon®! donB!
8 | sable, sand cat ka:tP! ka:tP! kva:ja? ka:tP!
9 | gratter, to scratch gai ya;j©? xan®? xotP! yaijB
10 | retourner, revenir|return quanh kvenA? kvajAl kuor! kvajAl
11 | scrotum, scrotum dai za;jB! da:nB! zva:jB! za:j®!
12 | fourreau, sheath bao ba:wA! bojA? [bou] ba:wA!
13 | skinny gly yojA? yajA? yajA? 20m®!
14 | disarray nhau nawA! na:wA! na:wh! naw?!
15 | emprunter, to borrow muon mion®? mion®? ma:nB?
16 | to ride horse cudi kioj“? ko:j¢! yomA! ko:jB2
17 iZZZS)(SW la braise), to roast (on nuéng nionB! na:®! nvamB! niop®!
18 | cétes charpente, ribs, frame suon ston”? ston”? sionA? thionA?
19 | in progress duong dionA! da:pA! dva:pA! da:pA?
20 | road duong dion?? da:pA? dva:ph? diopA?
21 | fire Itra lio®! 1a®! [vaB! lioB?
22 | fishnet luoi liojB! 138! Iva:jB! liojB!
2 |G Mrosiehsion) | i | ||| e
24 | eau, water nuoc niokP! na:kP! nva:kP! niokP!
25 | itchy nglra pioB! pioB! p“aB! nioB!
2 l()caocplt{ché) sur le dos, (to lie) on the ngira IjiSCI gaC1 [vas! nioR2
27 | ritual flags phudén fionB! farnA! fionB! fionB!
28 | langue, tongue ludi lioj la:n®! |vajB2 nioj®2
29 | personne, people ngudi nojA? nojA? najr? ni0jA?
30 | long truong tetonh? tetonA? tetonA? tionA?
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Gloss T Ha Npi Co Dinh Nghi An | Diém Dién
31 | vomir, to vomit mua mia®! ma®! mioB! mioB?
32 | alcool, alcohol ruou ziow?? Ziow?? ztowB? ziowB?
33 | lait, milk stra sio®? sio®? sio®? thioB?
34 | pluie, rain mua mioA! miA! mioA! mioA!
35 | coupe-coupe, bush-knife rua 7ioB? 7ioB? zVaB? ZioB?
36 | fendre (du bois), to split (wood) bura BiaC! BiaC! bioB! bioB2
37 | os, bone xuong stonA! stonA! stopA! samA!
38 | house level tang topA? topA? tonA? tonA?
39 | fainted ngat notP! notP! patP! notP!
40 | pull fishing rod giat zoth? zotP? bitP! zoth?
41 | heurter, to bump vap vopP! bopP! oAt bop®!
42 | door sill bau bowB2 bowB2 tevar! nekP?
43 | se facher, to get angry gian zonB? ba:tP! zanP®? ba:jB2
44 | day cake day 7ojA? 7ojA? zaijA? 79j*?
45 | tamis, tamiser, sieve, sift ray ZojA! ZojA! ZojA! ZojA!
46 | rotin, rattan may mojA! mojA! majA! maojA!
47 | roseau, reed say $9jB2 sajB? sajBb? $9jB2
48 | sécher au feu, to dry on fire sy s9jB! s9jB! $9jB! s9jB!
49 | traces, empreinte, trace, footprint dau zowB! ZowB! ZowB! ZowB!
50 | crocodile, crocodile sau sowB! sowB! sowB! thowB!
51 | sauterelle, grasshopper chau tcowB! tcowB! teowB! teowB!
&
52 | long time lau lowA! lowA! lowAl nowA!
53 | barbe, moustache, beard, moustache rau zowA! ZowA! ZowA! ZowA!
54 | fiel, gall mat motP? motP? matP? motP?
55 | pou de corps, body louse ran zonP? zonB? zan®? zon®?
enché en avant baisser la téte, lean A
56 | P g D1 D1 D1 D1
forward, head down Sap Sop Sop Sop 2up

57 | short (not long/tall) thap thopP! thopP! thopP! thopP!
58 | vinaigre, vinegar giam zomB! zomB! zomB! zomB!
59 | cut and put branches into soild giam zomA! zomA! zomA! zomA!
60 | huile, oil dau Zowh? zaw”? zaw”? Zow”?
61 | arbre, tree cay kojA! konA? komnA! kojA!
62 | clasifier for hero dang don®B! don®B! dan®! dapB!
63 | Momordica cochinchinensis gic yokP! yokP! yokP! yokP!
64 | raise head up ngang non®! non®! nonB! nonB?
65 | insecte, insect sau sowA! SowA! sowA! thowA!
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66 | ooccur, happen xay saj¢! saj¢! s9j¢! s9jB2
67 | shield chan tean®' teon®! tea:nB! tean®!
68 | astound hung hin®! hon®! hin®!
69 | gulp chirng tein®! lin©! lo:n®B! teinB?
70 | gingembre, ginger gung yinA? yonA? yonA? yonA?
71 | grasp something falling hing hinB! hopB! hinB! hinB!
72 | sunny after a rain hirng hin®! hon®! ho:nB! hinB2
73 | ring mo rung zin®! zokP? zikP?
74 | oeuf, egg trig tein®! teon®! teo:nB! tinB!
75 | content, happy mung minh? monh? mopA? minh?
76 | flaming phung finh? fonA? fonA? figh?
77 | sésame, sesame vung vinA? vonA? vinA! meA?
78 | celebrate mung minA? maont? ma:nh? minh?
79 | abyss abyss vue vikDP? vokDP? vokP? vikDP?
80 | construire dresser, build, develop dung zinB? zan®? zon® zin®
81 | forét, forest rung zinA? ZanA? zinA? zinA?
82 | enflé, swollen sung sinA! kopB! sipA! kajB2
83 | corne, horn sung sinA? sonA? sonA? thinA
34 Zil;gsbig round things with two bung BinA! Bo:pA! BompA! BinA"
85 | moving trees to other places bing binB! bonB! binB! b6inB!
86 | staircase buc bikP? bokP? bokP? bokP?
87 | plucking gly yoj! yaj©! ya:;j“! yajB?
88 | learn by heart lau lawA? lawA? la:wA? naw?
89 | kowtow lay lajB2 lajB2 la:jB? naj®?
90 | remuer, délayer, stir, mix quay kvajAt kvajAt kva:jAt kvaja!
o |comn e i wanh | agit | g | o || o
92 | maize corn bap bapP! bapP! monB? ba:pP!
93 | bailer gau yawA? xawA! x9jB! yawA?
94 | grosse mouche, bluebottle fly nhang nanB? lanA? kioB! napB?
o [ e e || e | o
96 | riche, rich giau zawA? ZawA? za:wh? zawA?
97 | behind sau sawA! sawA! sa:wA! thawA!
98 | légumes, vegetables rau zawA! zawA! zewh! zawA!
99 | seve, sang, sap, blood mau maw?! maw?! mawb! mawB!
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100 | six, six sau sawB! sawB! sewB! thawB!
101 | entangling X04n s¥anB! s¥anB! sva:nB! s¥anB!
102 | fish scales vay voj©! ban®! va;j©! vajB?
103 | younger sibling em PemA! PemA! PemA! ?1omA!
104 | pinch véo vewB! vewB! vopP! BewB?
105 | riz non glutineux, nonglutinous rice té teC! teC! teB?
106 | mouth corners meép mepP! mepP! men?! mepP!
107 | mére > femelle, mother > female me meB? meB? mieB? maPB?
108 | mentoring kém kemA? kemA? kemA? kemA?
109 | racine, root ré ze®! zen®! ze®! zen®!
110 | excrément, faeces ia ?ioc! ?ioc! PeB! ?10B2
111 | bouche, mouth miéng mionB? momA? muomA? momA?
112 | to glance liée liokP? liokP? liokP! niokP!
113 | lécher, to lick liém liom®B! limB! liomB! niom®!
114 | sourd, deaf diéc diokP! dikP! diokP! diokP!
115 (l;zuchée, morceau, mouthful, piece mi é ng miQIJBl miljBl meljBl mialjBl
116 | fourmi, ant kién kionB! kinB! kionB! kionB!
117 | cerf, stag nai na:jA! na:jA! n“a:jA! na:jA!
118 | fruit, fruit trai tea:jB! teo)B! teg)B! ta:jB!
119 | that day dy®! teA! doB! ENEY
120 | son in law ré ze°! ze°! zeB! zeB?
121 | tranquility ém 2emA! 2emA! PemA! PemA!
122 | wound, ulcer; to swell phinh finA? fepA? fepA? finA?
123 | fatigué, tired mét metP? no:kP? bewB? nokP?
124 | erecting ears vénh ven®! ven®! ven®! ven®?
s |l hrtoacommios. | s e e | e | e
126 | advocate bénh benA! benA! benA! benA!
127 | moaning rén zenA! zenA! zenA! zenA!
128 | monter, to mount Ién lenA! lenA! lenA! nenA!
129 :fjf;vgzir, retenue d'eau, tank, water b é BeC! BeC! BeC! BeC!
130 | (riz) glutineux, glutinous (rice) nép nepP! nepP! nepP! nepP!
131 | village, village qué kweAl kweAl kweal kweAl
132 | rentrer, to return Vé veA? vionA2 ves? ves?
133 | curcuma, turmeric ngh¢ ned? ned? peb? peBb?
134 | millet (setaria), millet (setaria) ké keA! keA! keA! kionA!
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135 | corps, body minh minA? menA? minA? minA?
136 | illness bénh benB2 benB? ben®? dawA!
137 | féminin female (animal) cai ka:jB! kojB! kojB! ka:jB!
138 | urine, urine dai da:jB! dojB! dojB! da:jB!
139 | féminin female gai ya:jB! kojB! yojB! ya:;jB!
140 | fiuitful sai sa;jAt sojA! sojA! sojA!
141 | épine, thorn gai ya;A! kojAl! yojA! ya;jA!
142 | ci, cecilthis nay najA? niA! niA! najA?
143 | toi, tulyou (sing.) may majs? miA! miA! maojA?
144 | bras, main, arm, hand tay tajA! tajA! tarjAl tajA!
145 | ivre, be drunk say sajA! sajA! sa:;jA! thajA!
146 | pilon, pestle chay teajA? teajA? tearjA? teajA!
147 | nageoire, fin vay vojAl vojAl vojAl vojA!
148 | pou de téte, head louse chay teo)B! teiB! teiB! teq)B!
149 | bdton de marche, walking stick gay y9jB? yajB? yajB? y9jB?
150 | importunate ray Z9jA? zajh? zajA?
151 i;:éveiller, se lever, to awaken, to day Z0j5 Zaj®? za:j® Zoj®
152 | line, cord day zojM! dgjA! teva: kP2 ZojA!
153 | prendre, to take lay 19jB! 19jB! 198! nojB!
154 | to surround vay vojAl vojAl vojAl viB!
155 | centipéde, centipede rét zetP! zikP! zitP! tikP!
156 | mourir, to die chét teetP! teetP! teetP! teetP!
157 | to spread phét fetP! fetP! kvetP!
158 | traces (de pas), footprints vét vetP! vetP! vetP! vitP!
159 | cover blood rit zitP? buokP? zitP? b6ikP2
160 | horizontal pillars of house vi viA2 vojA? vojA? va:jh?
161 | holding back niu niwB! niwB! nokP? niw®!
162 | soeur ainée, elder sister chi teiB? teojB? teg)B? teiB?
163 | prostitute, vulgar di dic? dayje! dojB? diB?
164 | sorte de singe (kind of) monkey khi xic! xic! xiB! X182
165 szciette (par alliance), younger (f.) in di e 202 202 ZiA2
166 | kneeling quy kwiA? kvojA? kvojA? kwiA2
167 | dysentery li 1iB2 kitP? 1ojB? nik2
168 | oiseau, bird chim teimA! teimA! teimA! koA?

Gloss Standard Ha Ngi Co Dinh Nghi An | Diém Dién
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169 | paupieére, eyelid mi miB! miB! miB! miB!
170 | peu, few it ?1tb! ?1kP! ?1tb! ?1kP!
171 | pliers kim kim»? kim»? kemA? kemA?
172 | tongue twister liu liwB2 liwB! liwB! niwB!
173 | excréments, faeces cut kitP? kitP? kitP! kikP!
174 | milan, kite didu ZiowA? diwA? ka:jB? ZiowA?
175 | de c6té, on the side of nghiéng pioph! pioph! piopA! pioph!
176 | advise khuyén x“ionA! XVinA! x“ionA! x“ionA!
177 | an area (of grass, hair) chom teom®! teom®! teomB! teomB?
178 | benching back khom xomA! xuomA! xomA! koAt
179 | make a fire nhom nomB! nuon®! nenB! nenA!
180 | brilure, burn bong Bon©! Buon®! bawB? bonB2
181 | fo collect, contribute to gom yomA! yuomA! kotP! yopP!
182 | asticot de mouche, maggot of fly doi Z0jA? tuojA! ziow”? z0jA?
183 | tailler, ciseler, to carve, chisel got yotP? xotP! donB! yotP?
184 | big sieve nong nonA! nioA! no:nB! nonA!
185 | young rice flower dong donA? danA? donA? donA?
186 | he, it no noB! hon®! hon®! nob!
187 | corncob 161 10j¢2 lugj*! 10j¢? kojA?
188 | too hasty son sonA? sonA? sonA?
189 ;aotzgi:ng ;;]defe petits trous, tattoo, | ., teokD? teo: kD2 teakD? teokD?
190 | 10 light a fire nhom nom>®! nuan®! nom?B! nenA!
191 | braised fish om 2omA! 2uomA! ?2omA! PumA!
192 | planting trong teon”? teonA? teB! topA!
193 | riz paddy, paddy rice lua luoB! 1082 1oB! nuoB!
194 | sel, salt mubi muojB! m“gjB! mojB! muoj®!
195 | avaler, to swallow nubt nuotP! nvotP! notP! nuotP!
196 | moustique, mouche, mosquito, fly mudi muejC2 mon®! mojB? mugj?
197 | mouche, fly rudi ZuojA? 79JA? ZojA? ZuojA?
198 | intestins, intestines ruot zuotP? ZotP? zotb? zuotP?
199 | tortue, tortoise rua Zuh? Zuh? Zuoah? Zuoh?
200 | to go under ludn luonA? lonA2 luon”? nuonA?
201 | bouillir (int.), to boil (int.) ludc luokP? luokP? lokP? nuokP?
202 | queue, tail duobi duojr? dujat dugjA! dugjA!
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203
204
205
206
207
208
209

210

211
212
213
214
215
216
217
218
219
220
221
222

223

224
225
226
227
228
229

230

231
232
233
234
235
236

grumpy

to perch

entrer, to enter

riz décortiqué, husked rice
where

haricot, beans

protruding teeth

cuire (a l'eau), cuisiner, to boil
water, to cook

luciole, luciolalfirefly
curved up

spit

ignorant
embryo
capital

hurry, hasten
pere, father

to bloom
termite, termite
un, one

upside down

entre-noeud, phalange, inter-node,
phalanx

first ten days
clumsy

chance, oppurtunity
fish trap

recover

untangling

épouse ainé de la mere, moth's elder
broth's wife

belch

pampering

hiding

to receive

flies gathering on smt

Cyperus rotundus

chc
dau
vao

gao

10
mbi
mot
16n
dot
mung
vung
dot

mojB!
motP?

lonB?
dotP!

munA?
vunB?
da:tP?
laA2

déCZ

Y9C2

moB?
?QBZ
kinA!
nop®!
onB2
bowA!

ngBl
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kokDP?

dawB?

kowB!

monB!
motP?

lonB?
?uon®!

mOIJAZ
vonB2
da:tb?
loA2
A2

X9C2

m9B2

?QBZ
kinAt
nele
ﬁenBZ
BuAl

ngBl

kokP?
doB?

kukP?
dowB?
voAl
ya:whB?
dowA!
(fOBZ
hOAl

nowB!

domb?!

1oB?

zotP!

vonB!
yop®!
teaA!
ZOBZ
mojB!
motP?

nonB?
dotP!

monA2
vun®?
da:tP?
niA2
daB2

XQBZ
m9B2

2982
kinA!
nule
non®?
BuAl

ngBl




Gloss ) ;j;‘;’;‘i‘;;iy HaNgi | CéPinh | Nghidn | Diém Pién
237 | daughter in law dau zowA! zuA! ZuA! ZowA!
238 | hide gidu ZowB! ZowB! thyA! thuA!
239 | brown color nau nowA! nuA! nuA! nowA!
240 | profond, deep sau SowA! suAl suA! thuA!
241 | buffle, buffalo trau teowA! teu’! teuA! towA!
242 | balle de riz, rice husk trau teowB! teuB! teuB! towB!
aay | Botrde calcbase Lagenario). Indian | g, bowss | Bown | bu | bown
244 sz;f j ;l:ﬂr;fvr;fp ouse, younger cau kowB?2 kowB?2 kowB? kuB?
245 | aréquier, areca, arecanut, areca trau teowA? tcow”? teur? towA?
246 | ours, bear giu yowB! yowB! yowB! yowB!
247 | mire, blackberry dau ZowAl dowA! ZowA! ZowA!
248 ;eh;;;,eel;x’ poil, plume, head-hair, hair, toc tokD! takD! takD! tokD!
249 | genou, knee 201 yojB! kunB! kuyB! yojB!
250 | broom chéi teoj©! teun®! teujB! te0jB?
251 | navel ron zon®! zun®! zun®! zunB!
252 | kiss hon hon?! hun?! hun?! hon?!
253 | intelligent khon xonA! xun! xunA! xuns!
254 | lévres, lips moi mojA! mujA! mujA! mojA!
255 | sombre, soir, dark, evening tbi tojB! tun®! tujB! tujB!
256 | making lime to1 tojA! toA! suB! thuB!
257 | pourri, rotten th6i thojB! thun®B! thy;B! thuy B!
258 | to touch dong don®? donB? don®?? dun®
259 | chaux, lime voi vojA! vojA! vojA! vojA!
260 | souffler, to blow th6i thoje! thun¢! thoje! thojB2
261 | allumer le feu, to light a fire débt dotP! dotP! dotP! dotP!
262 ?rilZZjZir hc:;re, to heat, cook", (nong t6i fojA! fojA! fujA! A"
263 | tangling roi 70j®! 70j®! zujB! bujB!
264 | white skin of fruits cui kujA? kujA? kojA? kujA?
265 ];iir(tlez jﬁl{i ;zotte, to carry on the back gui yujA2 yujr2 yoj2 yujA?
266 | tubercule, tuber cu ku®! ku®! koB! kuB?
267 | old cli ku®? kow! koB2 kuB2
268 | grandparents cu kuB? koB! koB! ku®B?
269 | Basella alba mung mup?? mon*? mon”? monA?
Gloss Standard Ha Ngi Co Dinh Nghi An | Diém Dién
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270 | chignon, bun bli bu;B! bun®'! bojB! buyB!
271 | frame khung xupA?! xupA?! xupA! xup”!
272 | with holes thing thun©! thun©! thunB! to:n®!
273 | crumbs mun mun®! mun®! daB? na:t>!
274 | séve sap mu mu®! mu®! mojB! mu®B?
275 | to punch thui thu;B2 thu;B2 thojB2
276 | Sindora tonkinensis (mahogany) gu yub? yowbB? yowP? yub?
277 | hit with stick quat kvotP? kv#P! kviP! kvikP!
278 | prés, near gan yonA? yonA? yinA! yonA?
279 | undulating nhap nop”! nipP! nop™! nop™!
280 ;Zgae:egiéia;;tfzgnmuler’ to roll van von®B! von®B! k*inB! kuon®!
281 | jambe, pied, leg, foot chan teonA! teinA! teinAl teon”!
282 | tonnerre, thunder sam somB! somB! somB! somB!
283 | jeter, to throw vat votP! VitP! kvaenA! kvanA!
284 | level mirc mikP! maokP? mikP! mikP!
285 | horny ning ninB! ninB! nin®! ninB!
286 | erection cung kin®! kinB! kinB! kinB!
287 | sentir flairer, feel, smell ngui nij‘! nij‘! vvaih? B2
288 | dur, hard cung kinB! kinB! kinB! kinB!
289 | fort, strong suc sikP! sikP! sikP! thikD?
290 | confier, envoyer, to entrust, send gui yij“! yij“! yiB! yo:jB?
291 ;’;j,ﬁ{f”v o P@’;’l‘lerl’;"of ;j;’;fl"” fo but pit>! pit>! BitD! pikD!
292 | broken (wire) dut ditP! datP! ditP! dikP!
293 | suc, résine, drogue, sap, resin, drug nhya NioB? NioB? NioB? zinB!
294 | lay back on tua tioB? zoB? tioB? 7oB?
295 | quick cut by knives cua kioB! kioB! kuon?B! kioB!
296 | to give dua dioA! dioA! dioA! dioA!
297 | bobbin sudt suatP! sutP! suatP!
298 ;:g;:eg‘;g atr;tffr);l;"m”ler’ to roll cudn kuon®! kunB! kuon®! kuon®!
299 | boire, to drink uong 2uon®! 2upB! 2uan®! 2uop®!
300 | riziere humide, wet rice ruong zuanB? zuanB? zVan?? zuon®?
301 i;lenrgghd(’]e;:m(([g;"ga X), water mudng muonB! munB! muonB! muonB!
302 | vouloir, désirer, to wish, desire muon muon®! mun?! muan®! Al
303 | animal quadrupéde quadruped muong muonA! muonA! muonA! muapA!
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304
305
306
307
308
309
310
311

312
313

veggies bed

riviere, ruisseau, river, brook
descendre, to go down
peétiole, petiole

au-dessous, under
pamplemousse, pomelo

not yet

front, devant, forehead, before

le sang va couler blood flowing
(Génibrel)

to cscold

ludng
subi
xubng
cuéng
dudi
budi
chua
truoc
raom

churi

luon®!
suojB!
suon®!
kuonB!
7i9jB!
Bioj<!
teioh!
tetokP!

ziomB!

teij!

lup®!
sujB!
suon®!
kuonB!
(,ﬁl’lBl
binc!
teioA!
teikP!
zo:m"!

6o:jB!

vvakD?
suojB!

suanB!

teojA!
biojB!
teioA!
teiokP!

7o:mB!

teiojB!

vonA?
xgAl
suanB!
kuonB!
7o) B!
biojB2
teioA!
tiokP!
z3:mbB!

teiojB?
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Appendix 6-2. Normalized fO of individual tone systems in the C6 Dinh dialect.
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Appendix 6-3. Normalized H1*-H2* of individual tone systems in the C6 Dinh dialect.

H1*-H2* (normalized dB)
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Appendix 6-4. Normalized CPP of individual tone systems in the C6 Pinh dialect.
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Appendix 6-5. Normalized HNR35 of individual tone systems in the C6 Dinh dialect.

HNR35 (normalized dB)
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Appendix 6-6. Results of the linear mixed model fitted to the tone duration data of the C6 Dinh dialect. Model: Duration ~Tone*Vowel

+ (1/Subject) + (1[Word).

Estimate Std. Error df t value Pr(>|t|)
(Intercept) 208.22 12.32 16.15 16.90 0.00%**
ToneA2-huyén -39.48 11.42 1067.26 -3.46 0.00%#**
ToneB1-sic 20.92 9.98 1067.12 2.10 0.04*
ToneB2-nang -2.02 9.87 1067.15 -0.20 0.84
ToneC1C2-honga 14.12 9.46 98.03 1.49 0.14
ToneD1-sacnhap -134.48 11.21 3.04 -11.99 0.00%**
ToneD2-nangnhap -138.80 11.18 3.00 -12.41 0.00%*
Vowelu: 19.96 11.52 3.39 1.73 0.17
Vowele: 31.99 11.57 3.44 2.77 0.06
Vowela: 27.17 11.74 3.64 2.31 0.09
ToneA2-huyén:Vowelu: -13.07 14.28 1067.18 -0.91 0.36
ToneB1-sic:Vowelu: -95.65 12.77 1067.08 -7.49 0.00%**
ToneB2-ndng:Vowelu: -67.90 12.58 1067.10 -5.40 0.00%**
ToneC1C2-honga:Vowelu: -7.80 12.97 3.25 -0.60 0.59
ToneD1-sicnhap: Vowelu: 11.11 14.72 1.91 0.75 0.53
ToneD2-nangnhép:Vowelu: 22.62 14.70 1.90 1.54 0.27
ToneA2-huyén:Vowele: 0.17 14.14 1067.16 0.01 0.99
ToneB1-sic:Vowele: -27.51 12.70 1067.06 -2.17 0.03*
ToneB2-nang:Vowele: -27.30 12.62 1067.09 -2.16 0.03*
ToneC1C2-honga:Vowele: -62.54 11.80 212.04 -5.30 0.00%**
ToneD1-sicnhap: Vowele: 9.34 14.78 1.94 0.63 0.59
ToneD2-nangnhép:Vowele: -4.06 14.73 1.92 -0.28 0.81
ToneA2-huyén:Vowela: 44.37 14.33 1067.21 3.10 0.00**
ToneB2-nang:Vowela: -4.32 12.77 1067.08 -0.34 0.74
ToneC1C2-honga:Vowela: -64.52 11.92 218.43 -5.41 0.00%**
ToneD1-sacnhap: Vowela: 44.81 14.89 2.00 3.01 0.09
ToneD2-ndngnhap:Vowela: 4191 14.89 2.00 2.81 0.11

Signif. codes: 0 “***>0.001 “**> 0.01 “*’ 0.05
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Appendix 6-7. Normalized fO of individual tone systems in the Nghi An dialect.
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Appendix 6-8. Normalized H1*-H2* of individual tone systems in the Nghi An dialect.
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H1*-H2* (normalized dB)
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Appendix 6-9. Normalized CPP of individual tone systems in the Nghi An dialect.
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Appendix 6-10. Normalized HNR35 of individual tone systems in the Nghi An dialect.

HNR35 (normalized dB)
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Appendix 6-11. Results of the linear mixed model fitted to the tone duration data of the Nghi An dialect. Model: Duration ~Tone*Vowel

+ (1/Subject) + (1] Word).

Estimate Std. Error df t value Pr(>|t))
(Intercept) 157.24 29.57 2.46 5.32 0.02*
ToneA2-huyén 15.58 7.57 1078.09 2.06 0.04*
ToneB1Cl1-sichoi 21.64 6.73 1078.08 3.21 0.00%*
ToneB2C2-nangnga 24.63 7.70 1077.89 3.20 0.00%*
ToneD1-sicnhap -76.96 49.13 2.08 -1.57 0.25
ToneD2-nangnhap -84.97 49.17 2.09 -1.73 0.22
Vowelu: 56.54 40.48 2.16 1.40 0.29
Vowele: 36.23 49.23 2.10 0.74 0.54
Vowela: 49.56 49.21 2.10 1.01 0.42
ToneA2-huyén:Vowelu: -8.68 10.86 1078.16 -0.80 0.42
ToneB1Cl1-sichoi:Vowelu: -64.60 9.22 1079.15 -7.01 0.00%**
ToneB2C2-nangnga:Vowelu: -65.45 10.20 1079.52 -6.41 0.00%***
ToneD1-sicnhap:Vowelu: -48.52 69.37 2.07 -0.70 0.55
ToneD2-nangnhap:Vowelu: -30.68 69.39 2.07 -0.44 0.70
ToneA2-huyén:Vowele: 20.09 10.56 1078.06 1.90 0.06
ToneB1C1-sichoi:Vowele: -40.83 9.56 1078.10 -4.27 0.00%**
ToneB2C2-nangnga:Vowele: -63.75 10.15 1079.96 -6.28 0.00%**
ToneD1-sdcnhap:Vowele: -24.58 74.82 2.06 -0.33 0.77
ToneD2-nangnhép:Vowele: -32.67 74.84 2.06 -0.44 0.70
ToneA2-huyén:Vowela: -26.44 10.58 1078.05 -2.50 0.01*
ToneB1Cl-sichoi:Vowela: -70.14 9.39 1078.06 -1.47 0.00%**
ToneB2C2-nangnga:Vowela: -51.82 10.10 1079.97 -5.13 0.00%***
ToneD1-sicnhap:Vowela: -26.06 74.80 2.05 -0.35 0.76
ToneD2-nangnhdp:Vowela: -18.85 74.83 2.06 -0.25 0.82

Signif. codes: 0 “***° 0.001 “*** 0.01 “** 0.05
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Appendix 6-12. Normalized fO of individual tone systems in the Diém Dién dialect.
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Appendix 6-13. Normalized H1*-H2* of individual tone systems in the Diém Dién dialect.
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Appendix 6-14. Normalized CPP of individual tone systems in the Diém Dién dialect.
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Appendix 6-15. Normalized HNR35 of individual tone systems in the Diém Dién dialect.

HNR35 (normalized dB)
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Appendix 6-16. Results of the linear mixed model fitted to the tone duration data of the Diém Dién dialect. Model: Duration
~Tone*Vowel + (1|Subject).

Estimate Std. Error df t value Pr(>|t))
(Intercept) 197.16 12.87 13.41 15.32 0.00%***
ToneA2-huyén -71.42 8.45 1023.08 -8.45 0.00%***
ToneB1-sic -3.60 8.79 1023.08 -0.41 0.68
ToneB2-nang 9.25 8.64 1023.04 1.07 0.28
ToneC1C2-héinga -18.31 7.33 1023.09 -2.50 0.01*
ToneD1-sicnhap -116.20 8.29 1023.07 -14.02 0.00%**
ToneD2-nangnhap -127.63 8.34 1023.07 -15.30 0.00%**
Vowelu: 6.21 8.40 1023.08 0.74 0.46
Vowele: 21.99 8.64 1023.05 2.55 0.01%*
Vowela: 20.77 8.56 1023.02 243 0.02%*
ToneA2-huyén:Vowelu: 24.60 11.54 1023.05 2.13 0.03*
ToneB1-sic:Vowelu: -44.73 12.04 1023.06 -3.71 0.00%***
ToneB2-nang:Vowelu: -57.36 11.71 1023.03 -4.90 0.00%**
ToneC1C2-hoinga:Vowelu: -6.58 10.02 1023.06 -0.66 0.51
ToneD1-sidcnhap:Vowelu: 5.70 11.45 1023.04 0.50 0.62
ToneD2-nangnhap:Vowelu: 14.26 11.53 1023.04 1.24 0.22
ToneA2-huyén:Vowele: 64.20 12.44 1023.11 5.16 0.00%**
ToneB1-sic:Vowele: -4.67 12.09 1023.06 -0.39 0.70
ToneB2-ndng:Vowele: -63.85 12.11 1023.04 -5.27 0.00%***
ToneC1C2-hdinga:Vowele: -42.12 10.24 1023.04 -4.12 0.00%**
ToneD1-sdcnhap:Vowele: 9.98 11.60 1023.03 0.86 0.39
ToneD2-nangnhép:Vowele: 11.13 11.75 1023.04 0.95 0.34
ToneA2-huyén:Vowela: 57.50 11.98 1023.05 4.80 0.00%**
ToneB1-sic:Vowela: 32.95 11.95 1023.05 2.76 0.01**
ToneB2-nang:Vowela: -4.65 12.10 1023.03 -0.38 0.70
ToneC1C2-hdinga:Vowela: -30.67 10.16 1023.02 -3.02 0.00%*
ToneD1-sicnhap:Vowela: 49.74 11.66 1023.02 4.27 0.00%**
ToneD2-nangnhap:Vowela: 34.94 11.58 1023.02 3.02 0.00%*

Signif. codes: 0 “***>0.001 “**> 0.01 “*’ 0.05
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Appendix AA: VOWELS IN VIETIC LANGUAGES

- Language data by Ferlus, made available online by the Mon-Khmer Languages Project at http://sealang.net/monkhmer/

- Tan Ta added the data from three North-Central Vietnamese dialects, C6 Pinh (Triéu Son - Thanh Héa), Nghi An (Nghi Loc - Nghé An), and Diém Pién (Pong Héi - Quang Binh).

- Data arranged by proto-vowel, proto-register, and proto-coda.

- Many items were reconstructed with multiple proto-forms. For the purposes of the dissertation, the Proto Vietic column selects the reconstructions most related to Vietnamese dialects. The Proto

Vietic1 column includes the second most relevant reconstruction for each of these items.

- Rows marked in are vowel changes from Proto-Vietic to standard Northern Vietnamese in the high register, and purple color the low register.
Proto VN VN VN VN VN Maleng | Maleng | Maleng | Thavung | Thavung Chirt Churt Arem Pong Pong Pong proto Muong | Mwong | Muwong | Muwong Proto
No. GLOSS Vietic Hanoi C6 Pinh | Nghi An Diém Vinh Kha Bro Ma Phon Ruc Sach Liha Phong Toum Pong Bi Hoa Son La Thanh Vieticl
Dién Phong Liéng Soung Binh Hoa
VOWEL *i:
fil > tendon, thread > . . . . . . . . . .
1 tendon *cis teie tein® ci:l* ci:l* ci:|* cin? ci:>® ci:® ci:®
montrer du doigt, to . . . . . . . . A . . . . . .
2 boint g *cih tei sada:j? kudo:j® |[cada:j® |kada:j® |cadoj® |kada:j® |ida:j dosj kdaj do:j *kdoij®  |cii® to:56 ci:® tla:® kla:® *k-lah
3 |singe, monkey *Kkhih xic! va:kP? ma:m* |do!’ khi:# do:’ do:’ modm* |[modm* vark vark vowk *vork® | khi® khi:sé wo:k® vo:k® vo:k® khi:® *ma:m?
mdr, cuit, ripe, . . . . . . . . . . . . . . . . . . .
4 ked P *ciin? tein® cirn® cn? cirn® cimn® ciin® ci:n® ci:n® ciin? ciin ciin ciin *ci:n3 ciin® ciin® ci:n® ci:n® ci:n® cirn®
CooKe:
5 |neuf(9), nine *citn? tein® ci:n® cn? ci:n® ci:n® ci:n® ci:n® ci:n? ci:n? cicn cicn cicn *ciin3 ci:n3 ci:n3 ci:n3 ci:n3 cirn3 ci:n3
ou de téte, head . . . . . . . . . . . . . . . . . . . .
6 Ip *ci? teaj®! tei® tei® teaj® tei® ci:? cr? cai® ka3 ke:? ci:? ci:? cr.? coi ci: cei *ci3 ci:3 ci:3 ci:3 ci:3 ci:3 ci:?
ouse
7 | paupiére, eyelid *Bi:l? mi® mi®! mi® mi® kupi:’! kupi:l"  [kupi:l pi:l *pi:l! bi:I? mi:3 mi:' pe:l?
& |tendon, tendon *K-jir? yanA! kapi:lI> | kaji:r? kanih’ ci:l® cic’
O |porc-épic, porcupine | *k-nizm? | nim® ke:I' ke:r nizm?3 jiit ji:! kepin® |kspin® |kapsn? |nim kpizm  |piim *kpi:m® | nirm3 pizm?3 pizm?3 pizm?3 nizm?3 *k-nin?
sécher au feu, to dr . . . . . . . ada
10 ' Vol *erin sgj® s9j® s9j® s9jf! karp:? |padan’ coari:? tori:* 0| saon *so:n' s’ so:n’ *tfon
on fire arr:?
11 |atter, to go *ti: di*" ti:2 ti:2 ti:2 ti: tai ti: tei *ti:2 ti:2 ti:2 ti:! ti:? ti:! di:?
bras, main, arm, . . : : : . . ; ; : : : . - : . - . . - :
12 hand *si taj™ tajM ta:jM tajA! si’! si’! si! si! si’! si! si! thr: sai si: sei *si! si:’! si:’! thaj’ thaj’ saj’ saj’
an
13 |ivre, be drunk *p-ri: saj saj sa:j! thajA? pari:’ payi:’ phali:'  [ma?u:l' |phri! phri:! part: p"lai p"li: p"lei *phri' | pPraj’ si’! khaj’ khaj’ faj' khaj' *m-?u:l
14 |, ceci|this *-ni: naj*’ ni*! ni*! naj”? nai ni: nei *ni’ ni:' naj?
15 |aiguille, needle *Kizm kim*! kizm’ ki:m kizm’ ki:m’ ki:m’ kim kizm kizm kizm *kiim' | kizm’ yi:m? kizm' kizm' kizm' kizm’
jambe, pied, leg, . . . . . . . . . . . . . ) ) .
16 :‘oot P & *cin tean® | teinA tein® tean®  [tein" ci:n? ci:n? ci:n? ci:n? ci:n? ci:n? ci:n? cip ci:n ci:n ci:n *cin?  |kan® cen’ cen’ cen’ can'
17 |oiseau, bird *-ci:m teimA  |teim®  |teimAT | ko*? ?0:3 20?7 ?0:3 acoj’ aciim'  |ciim! cim’ icrm ciim ciim ciim *ciim'  |ciim’ ci:m’ ci:m’ ci:m’ cizm’ cim’ *?0:?
18 |nageoire, fin *c-pil vajit vajit vajit vajAt vit! sapi:’ kpi:2 tupi:I’ pi:’ *Kkpil® pia’ pan’ vaj' vaj' vaj' *C-pi:
naftre, accoucher, to
1 ’ ' *K-ri: sinA kPrin’ khin'
9 be born, give birth N N N N
2X) |anus, anus *tict dit®’ ti:t8 tu:l4 titt titt *itd  |[tit ti:t8
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http://sealang.net/monkhmer/

Proto VN VN VN VN VN Maleng | Maleng | Maleng | Thavung | Thavung Chirt Chirt Arem Pong Pong Pong proto Muwong | Muong | Muong | Muong Proto
No. GLOSS Vietic Hanoi C6 Pinh | Nghi An Diém Vinh Kha Bro Ma Phon Ruc Sach Liha Phong Toum Pong Bi Hoa Son La Thanh Vieticl
Dién Phong Liéng Soung Binh Hoa
21 |peu, few it 2itP! kDT RNt ko ma?it’ ko?it' | ?iit? 2it? 2it? it Pt 0Pt [t Rt
s'écarter de, to draw . X X
2 i *sic that®? thec” sik’ Rx |sic’
aside
23 | petit, small *ditt nit®! dit di:t *di:t? de:t? de:t?
. . . . . *mlo:n? . . ' .
24 | hache, axe *m-ri:w ziwA? mayi:w? mari:w? | mari:w? na:n na:n mloon / , |nom? noan®  |kMi:w?  |kMiiw? | fiiw? khizw? *m-lamn
na:n
soeur ainée, elder . . . . . . . . . . . ..
25 sister *4i:? tGiB2 t¢ajB? t¢ajB? tGi®2 ci* ci* ci? ci: *cirt ci* jit
26 | cou, neck *t-gi:? ko' toki*  [toki:* ke:a' ke:I" ke:n' *ke:l
courge cireuse
Bennicasa cerifera), . . . . . . . . . . . . . . . . . .
27 (gourd (Bennicasa ) *Kk-bi:r? bi® sopi:l'  |sapicr bin* capi:n' |capi:l' bi:n3 pi:n kpi:l pi:| *kpi:l® | pi:l? bi:3 pi:l® pi:a® pi:l® bi:n3
cerifera)
baton de marche kaj* é
’ *-gi:? 9j82 ajt? ajB? aj®? kai ki: kei *ir®
2 walking stick g ¥e) ¥a) ¥a) Yol kaj*
iguane (Varanus
salvator), iguana *t-ri:? kiA? zia® Pria? hia3 hia® tori:® tori:®
(Varanus salvator)
30 |troupeau, herd *bi: baj”? pai pei *pi:! pe:?
31 |jour, day *_ni: najA? nai ni: nei *ni! naj’ ni:’
32 |toi, tuyou (sing.) *mi: maj*? miA! miA! maj*? mai mi: mei *mi:? mi:? maj?
33 |regarder, tolookat | *di:n ninA2 di:n din *di:n'
M |viande, chair|meat | *-si:t thitP2 kahe:k? |pu:j? me:n®  |nceh’ sit® sit® thirt sitt *sict® si:t® si:t® thi:t® thi:t® nuk? si:t®
viit® S
35 canard, duck *vitt vitP? vi:t® vi:t® viit® viitt vict vict vict *vi:t8 vit® vi:t® viit® 8 vi:t®
vi:ts,
fil > tendon, thread > . . . . . . . . . .
36 tendon *cis tei@ tein® cizl* ci:l* ci:l* cin? ci:®® ci:® ci:®
montrer du doigt, to . . . . . . . . . . . . . . .
37 int & *cih teic! sada:j? kudo:j® |[cada:j® |kado:j® |cadoj® |kada:® |ida:j dosj kdaj doj *kdoij® |cii® o:56 ci:® tha:® kla:® *Kk-lah
poin
3R singe, monkey *Kkhih xic! va:kP? ma:m* |do!’ khi:4 do!’ do!’ modm* |[modm?* vark vark vowk *vork® | khiS khi:se wo:k® vo:k® vo:k® khi:> *ma:m?
VOWEL *u:
balayer, balai, to . . kacu:w .
39 Y *k-cu:s teoj’ teuj kucu:I" | cl:j?
sweep, broom h1
cilim asi:
40 |cobra, cobra *huh ho! salim’ | p ! mae:n how hu: how *hu:3 haw® ho:5 ho:5 *c-lim
ciloam Jjomn
su:sé su:? suh’
41 |nid, nest *s-2uh 20 209! suh’ ?0:® noh SowW su: SOW sow® ?0:°® ?0° ?0:° ?0:5
u:e o0? ?uh’
4 | souffler, to blow *t-hu:s thoje! thun®'  |thoj thoje2 thuzrh® | thu:™ tu:c tu:t tu:c *tu:c®  |thu:l® thu:n® tho:j® ho:I® *p-li:w
43 |tubercule, tuber *kuh ku® ku® ko® kuB? mara:k para:k’ *ku:3 koaw® ku:>¢ ku:® ku:® ku:® *p-ra:k
4 |joyeux, joyful *t-puj vujAt buj*! sapu:j’ topu;j’ topu:j' |tepu:j' |puij pu:j kpu:j pu:j *kpuij' | puf vuj' pu:j' pu:j’ pu:j’
mo:j’
45 |levres, lips *c-busj moj*! muj*! muj*! moj*! muj*! tabo:j? cabo:j®* |cabo:j? bubu:j [*kbu:;j' |baj'et |bo:j' mo:j’ J_1 mo:j’
mo:j
forer, foret, . A2 i i i i2
46 ) *Kk-cu:j zuj *keu:j cuj Zu;j cu;j
taraud|drill, tap
4] |tétines, udder *Kk-bu:j num®! bujbu:j |kbu:j bu:j *kbu:j!
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Proto VN VN VN VN VN Maleng | Maleng | Maleng | Thavung | Thavung Chirt Chirt Arem Pong Pong Pong proto
No. GLOSS Vietic Hanoi | C6Binh | NghiAn Diém Vinh Kha Bro M3 Phon Ruc Sach Liha Phong Toum Pong
pién Phong Liéng Soung
48 |genou, knee *t-ku:|? yoj®’ kun® kuj®? yoj® kuj®? toku:l®  |uko:l? haku:n® |aku:I® |toku:l® |teku:l® |lakual? |kunku:n kulku:l | *ku:l?
49 | hibou, owl *ku:? ku®! ku:3 bo:! bo!:! bo!:" po:3 po:3 pa:? baw bo: baw *bo!!
muso:n |tuduiw | phapu: asun®
S | nombril, navel *p-su:n? | zon® zun® pasup® |, g » 3p Bean |9 p3 tudu:l" [dudu:l® |uduh su:n su:n *su:n?
pasu:n
51 |ours, bear *c-ku:? yoaws®! yoaws®! yaws®! yaws®! yuB? saku:* |camo:k |tekow?* |coku:* coku*  |caku:*  |[ciku:? kow ku: kow *tku:?
ku:l* ku:l*aku
2 porc, pig *ku:r? kuj® ku:l* ku:r - A ku:l* ku:l* ku:I? ku:n ku:l ku:l S ONN
u:n n
rat de bambou
(Rhizomis), bamboo | *-tu:j? zuj® tu:j? tu:j? tu:j? tu:j? tu:j® ppu:j puj kpu:j *kpu:j?
rat (Rhizomis)
téter, sucer| to suck 6? u:d .
R4 ! | *pu:? bu® ?u: pu:? ?u: pu:* pupu:* |pu:? now
at breast prnu:? phanu:®
55 |tremper, to soak *fu:n? nun® tém nu:t’ tém? tém? jun? jun? no:n?
5 |chignon, bun *c-pu:l?  |buj® bun® boj® bujs’ pu:l® topu:l® | pu:l? copu:l® |capu:l® nun knul nol *knul®
etit fils, petite
57 zllelgraanhiId *cu:? teaw® cu:3 cu? cu:3? co:3 co:? cu:? cu:? caw caw caw *caw?
alon?
58 | chaud, hot *p-dun? |nan® padan? Ehadgrf' p"lon p"lon *p"run?
sombre, soir, dark, - - 5 5 g
5 ) *su:l? toj tun tuj tuj su:n su:l su:l *su:l
evening
60 |pourri, rotten *thu:l? thoj® thun®  |thuj® thuj® thu:n thu:l *thy: |3
torsader en chignon, .
6l o & *pu:l? buj®! pun pol *pul?
to plait (hair)
baru:3 mayow
62 |foret, forest *m-ru? |zu® zan™? zinA? zinA? zu® . . ¥ khalan' bru:3 bru:3 braw?
maru:
a3 |six six *p-ru:? saw®! saw®! Sew  [thaw® paraw® |paraw? |payaw® |phalu? |alu? Jaw? Jaw? paraw? |pMlaw |pPlaw |pflaw | *p"raw?
seéve, sang, sap,
(! & sap *t-mu:? maw® | maw® maewBl maw® tomu:3
blood
65 |crocodile, crocodile | *k-ru:? sow?®! sow®! sow®! thow®
montagne,
§) o nti‘n *b-ru:? zu® phlow  |pPlu: p"low | *phru:®
u |
klowklo
67 | balle de riz, rice husk | *k-lu:? teaw® | teu® teu® taw®! koklow | *klu:*
w
tétines, traire, teats,
(4] ) *_nu:im?  [num®
to milk
& |bru, daughterin law | *-ju: zowA! zuM uju:’ ujo: uzow' kamen' | ma:j* ju:! ju?! mpi:? uij uij uij *u:j’
orter (chapeau), .
0 P (Pf t)p ) *s-du: doj®? sadu’’ tadu' |tadu! ndaw dow *kdu:3
wear (na
bosse (du zébu),
71 { ) *u: UM u’ u’ u’
hump (of zebu)
kowko
72 |tourterelle, dove *t-ku: ku?t toku:’ tako: kuku:'  |paku:' |taku:' kuku:"  [kuku: kuku: kuku: *ku!!
w
3 | hamegon, hook *ku: kowA! kow ku: kow *ku!!
T4 |buffle, buffalo *c-lu: teaw?! | teut teu? towA! teu? salu: cilu: salow’ tlu?? tariek klow klu: klow *Klu:!
75 |profond, deep *c-ru: sow! sut sut TRVl suM saru: koyu:?  |[thu:? tu:? tu:? ciru: k"low kPlu: kPlow *khru:2
76 | roseau, reed *k-lu: law”! sajB? sajB? s9jB2 salu:’ alaw *khru:!

ku:3

me:w?
su:n®
ku:#

ku:l*

ru:j®

udet

nuin

caw
dun

su:l3

thu:l®

p"raw?
maw

klow*

klu:*

nu:m

be:s

u!

ku:2

kaw
kProw!
kPlu:2
po:l?
law

ku:3

me:w?

tu:n®
yu:

yu:n?

nuin

cu:
dun
so:n®

thu:n3
pu:j
su:

saw?

nu:j

Zu:

num

Su?’

u!

ku?!

kaw
tu?’

su:

saj

Muong | Muong | Muong | Mwong Proto
Bi Hoa Son La Thanh Vieticl
Binh Hoa
ko:I® ko:n®
ku:3 kaw3 *po:?
hy,-n3 hy1*n3 su:‘ns n3 * o
t"up t"up sop? su;n t-du:s
ku:3 ku:3 ku:3 ku:®
ku:j? ku:j? ku:j? ku:j3
kan3 kan3 kan3 kankan® | *k-bu:j
pu:? pu:? pu:?
?us ?us ?us
juit’ juit’ *[u:t
caw? caw? caw?
na:n? na:n? na:n? na:n? *p-run?
tho:I® tho:a®  |so:l®
ran? rin? than? | Ain? *k-ran
khaw? khaw®  [faw? kraw?
maw? maw?
khu:3 saw? khu:3
to:a%$S
to:I? do:n? *do:l
to:1?,
ra:p®
ju:! ju:! ju:! ju:! *ba:?
!’ !’
ku:! ku:! ku:!
kaw' kaw'
tlu:? klu: klu: tu?’
khu! khu:’ khu!’ khu?
law!
phe:? khe:® N 3| *p-re:?
phe:
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Proto VN VN VN VN VN Maleng | Maleng | Maleng | Thavung | Thavung Chirt Chirt Arem Pong Pong Pong proto
No. GLOSS Vietic Hanoi | C6Binh | NghiAn Diém Vinh Kha Bro M3 Phon Ruc Sach Liha Phong Toum Pong
pién Phong Liéng Soung
7] |béler, bleat *K-ru: zu® kPlow *Klu:?
i A1 A1 A1 A1 A1 1 kapUILu 1 1 1 1
78 |chaux, lime *k-pu:r VOj VOj VOj VOj boj kapo:l ; kapu:l kapu:l' |kspu:l' |apuil pu:n pu:l *pu:l
;p sentir, embrasser, to | r~ e i . ) ) P
feel. to kiss hu:n hon ho:n hu:n hu:n hu:n hu:n hu:n
&) |aveugle, blind *tu:l duj* tu:l *tu:l?
enfumer, sécher au
81 |feu, to smoke, todry |*?u:l un?t
on fire
& | gorgée, mouthful *bu:m mum?’! bu:m bu:m *bu:m'
ver de terre, .
&3 th *p-lu:n zun?t teun*?  |pulu:n? |pall:n |palu:n? malu:n? |talap? |talan? |alan? ple:n ple:l ple:l *ple:|*
earthworm
sycomore (Ficus
glomerata), * Al . ;
t-ru: su taru:
84 sycamore (Ficus " " "
glomerata)
&5 |trembler, to shiver | *-ru:n zunt yu:n Plu:n *ru:n’
arbre a amadou,
& ) *[uzk nuk®? jok
tree tinder
cheveuy, poil, Sk Sk
&7 |plume, head-hair, *_suk tokP? tak®’ tak®’ tok® tok® usuk’ usuk’ 5 5 usuk’ suk’ uthok sok suk sok *suk’
hair, feather hasak asak
entre noeud, inter-
&K g *tu:c dot® tu:t’ tu:t’ patut’ |[patu:t’! |utoit tu:t
node
&) |fumer, to smoke *u:p hut® du:p’ du:p du:p’ du:p’ jup? jup? foip du:p du:p du:p *du:p’
uiser, to draw
D \jlater *pbu:k muk®’ bu:k’? buk baok bo:k ba:k *bo:k?
Ol |sucer, tosuck *c-bu:c mut® abu:c” |abu:c” |cibuic  |nom nim nom *nim*
dernier (-né), last
R born (né) *uic ut™ rdoc kaduc’ kadu:c’
allumer le feu, to
2} ) . *tu:c dot® dot® dotP dot? tu:c’ tu:t’ tu:t’
light a fire
A | bouchon, cork *t-n-u:t nut®? snhu:t knu:t *snu:t®
iquer (abeille), to
9] p,q ( ) *su:t dot® su:t su:t *su:t’
sting (bee)
boucher (trou,
9% bouteille), to plug *tu:t dut® suct *su:t’
(hole, bottle)
rain de beauté,
97 |® *nu:t not®? mu:t *mu:t®
beauty mark (mole)
pangolin (Manis
OB |javanicus), anteater | *k-ru:t teut® kPlu:t kPlu:t kPlu:t *Kkhru:t?
(Manis javanicus)
9P | haricot, beans *duh do*<? do<? doB? do®? tuh? tuh kdja:n® |do:?
100 |nez, nose *mu:s mujc? mujB2 mu:j® mu:j? muw”  |muj mu:l"  Imul™  |muh mu:c mu:t mu:c *mu:c®
tomber de soi-
101 R ) *ruh Zu©? ruj ruh? ruh? ruh
méme, to fall (intr)
essuyer, . . .
1® Y R UN| teuj*? kajh

torcher|wipe

pu:l’

plu:n?

ru:n

suk’

buk?
bu:t”

u:t’

su:t®

kPru:t’

do:*

mu:|®

cu;j

Bao:j

sumn’

su:n

sok’

bu:k’

nu:t’

nu:t’

tu:t?

do:*

mu:n°®

Muong | Muong | Muong | Mwong Proto
Bi Hoa Son La Thanh Vieticl
Binh Hoa
po:l’ po:l’ po:l’ bo:n’
tu:l’ tu:l!
u:l u:l
kPuzn'  [k"un'  [fuin’ tu:n’ *t-lan?
k"u:n'  |k"un!
thak’ thak’ sak’ sak’
to:c’ to:c’ to:t’
*du:p
bu:k’ bu:k’ vu:k’
*nam?
du:c’ u:c’ du:c’ *k-du:c
to:c’ to:c’
tow*e taw? taw?*e daw*® *du:?
mu:j*®  |mu:j® mu:j*® [ mu:j*®
cu:j? cu:j? cu:j?
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Proto VN VN VN VN VN Maleng | Maleng | Maleng | Thavung | Thavung Chirt Chirt Arem Pong Pong Pong proto Muwong | Muong | Muong | Muong Proto
No. GLOSS Vietic Hanoi C6 Pinh | Nghi An Diém Vinh Kha Bro Ma Phon Ruc Sach Liha Phong Toum Pong Bi Hoa Son La Thanh Vieticl
Dién Phong Liéng Soung Binh Hoa
108 | s'asseoir, to sit down *nu:j noj*? noij no:j nu:j *nu:;j2  |no:j?et |no:j? no:j? no:j? no:j?
cadet de la
mere/épouse, 5 5 5
14 younéefbroth's *gu:? keaw®  |kew®  |kaw®?  |ku®? ku®2 ku:* ku:* ku:* ku:* ku:? *ku:® ku:® kaw* ku:*® ku:*®
moth/wife
10 E:Z?Sille' sein o, *k-bu:? vu®' vuB? panu:* |prnu:? |panu:* |pfanu:® |phanu:® |nojt now nu: now Pudet pu:? pu:? pu:3
ua*s
106 | touffe, clump *pu:l? bujB? pu:j* pu:j* pu:j* pu:j pu:j pu:j *puij* | pujt fu:j? pu:l*e SU'|46 bu:n*
ventre, estomac kudal' | [kudal' |
1 ’ ’ *bun? bun?? kudal’ kudal’ o o *pun*  |du:l® *k-dal?
07 belly, stomach N N ktidal kadal pon pon pun
108 |poussiere, dust *pu:l? bujB? pulpu:l* buij*et |bu:;j* pu:a* pu:l* bu:n®
fuir, goutter, to leak,
10 drip & *run? zun® hlon hlon *run? run?®
boire, to drink
110 alcohol *nu:? nawB?
111 |huile, oil *_tu: zow”?  |zaw”? zaw”? zowh?  |zu*? ntu:’ nto: tow’ hatu:' |atu’ jaw? jaw? jew jAw? jaw? jaw? jaw?
112 ;r:::: anus, hole > *-su: lo? hasu:'  |asu:’
gourde calebasse
113 | (Lagenaria), indian *bu: baw”?  |baw”? | bu”? bawA? pu:? pu:? baw? baw? bu:2
gourd (Lagenaria)
8 ?0:n’
14 ﬁgi::é frelon, wasp, | 4. bawA? bu”? pu‘g pu:? pu:? bu:?
115 |bétel, betel *b-lu: teawA? teuh? palu:2  |plu:? palow? |palu:? plu:? ulew plow p"u: plow *plu:z | plu:? 7u:? tlu:2 pu:? plu:? tu:?
116 |creuser, to dig *du:pn da:wh? tu:n? tu:n? tu:p ca: ca: ca: *ca:3 ca’® *tfe:?
boue, limoneux, un?s
117 ) *bu:l bun?? pu:n? pu:l? vu:n? pu:n? P
mud, silt pu:n?,
empaqueter, to
118 Wrappq *durm dum*? tu:m tu:m tu:m *tu:m?
dard, stinger (of
119 insect) ger ( *s-n-uit | nokP? nu:t *nu:t® kle:?
120 | dizaine, ten *1u:k teukP? ncuk
fouiller du groin,
121 urale & *du:c sukP? tu:c tu:c *tu:c®
122 |inonder, to flood *p-lu:t lutP? lu:t® blut’ blut’ lu:t lu:t® lu:t® lu:t® lu:t®
hamo:
123 | chair, viande | meat *Kk-nuk nuk®? kahe:k” . 0 amo:n' |amo:n ma:n moa:n *knuk? nuk’? nuk’? nuk’? *Kk-he:k
VOWEL *e:
briser, éclater, .
124 break. burst *-peh be“! pe’® peh’ pih? peh’ peh’ pe: kpe: pe: *kpe:* pe:® pe:® pe:® be:®
H 5
125 mer, aval, sea, *pes bec! pe:s be:56 pe:s bien® S
.5
downstream pe:,
réservoir, retenue be:s
126 | deau, tank, water *peh be bec! be be be! pe:® pe:s :5
storage Pe-~
appeler qu'un, to
127 |ePpeerd *kerw kew”! ke:w ke:w ke:w *ke:w!

call
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Proto VN VN VN VN VN Maleng | Maleng | Maleng | Thavung | Thavung Chirt Chirt Arem Pong Pong Pong proto
No. GLOSS Vietic Hanoi | C6Binh | NghiAn Diém Vinh Kha Bro M3 Phon Ruc Sach Liha Phong Toum Pong
pién Phong Liéng Soung
mana:n |mapna:n
128 |ioutre, otter *p-se:? za:j® . i . 4 na:n’ pasa:® |pasa:® |pase® |pease® |uthe:? se: *pse:3
129 | urine, urine *-te:? da:j® daj® daj® da:j® da:j® te:3 trne? |te:d kha?a:®  [ta?a®  [ti® ti:3 ite:? tae te: tae *te:3
130 |goater, to taste *de:m? nem®! dem® |dem? |dem? je:m?3 je:m?3 *si:m?
mokmo: mokmoa: | *kma:k?
131 | grilion, cricket *_te:? ze® tumu:t’ kamu:t’ % kPmo:k® 7 .
carambole,
132 bol *khe:? xe®! khae khae *khe:3
carombola
133 |fruit, fruit *p-le:? tea:;j®  |teaj® teaj®! ta:j®’ tea:j®! pale:® |plr:? pale® |phala:® |[phla:3 pali:3 pali:3 ule:? plag ple: plae *ple:3
134 |prendre, to take *le:? Isj® Isj® I5j® naj® I5j® le: nom |le:? le: *le:*
maja:w
135 |cerf, stag *k-de: na:jA" na:jA" n“a;jAl | na:;jt na:jA’ kadi:' kdz: kadi:! kadi:! 5 ! kadi:" kadi: kade: dag kde: dae *kde:
136 |chevre, goat *_te: zeM
décortiquer, to husk .
137 |° a *tfe: sajAt
rice
138 | qui, who *De: PEN Pae Ye: Pae *Pe!
139 |ramie, ramie *_ke: ya:jA! kPlan kPlin kPlen *Kkhrip
140 | ¢pine, thorn *t-ke: ya:jA kajA" yaj" ya:ji! ya:j! kae tke: kae *tke:!
remuer, délayer, stir, . . . . .
4l | Y *kwe: kwajAt kwajA" kva:jA'  [kwaj* kwajA! kwae kwe: kwae *kwe!!
mix
14 [rams, tamiser, *-re: zoj™ zoj™ zoj™ zaj™ zoj™
sieve, sift ’
143 |cuisse, thigh *t-pe:l ve® tope:I' |tape:!'" |[tepe:!' |malu:2 |[malu:? | pulu!’ palu:’ ulaw *kpa:3
cloison tréssée, . .
4 bamboo panel *pe:l fenA" ton tin tAn *tin3
145 |nuit, night *te:m dem* texm te:m taem *te:m'
146 | monter, to mount *le:n lemA! len* len* nen* len* li:n’ li:n’ la:n le:n le:n’ le:p *lemn'
147 |iimace, slug *p-re:n sen™ tla:3
carambole
(Averrhoa
148 carambola), starfruit | *k-le:l xe®! xe® xe® xeB! xeB! kure:I"
(Averrhoa
carambola)
149 |village, village *Kk-ve:r kweA! kweh! kweht kweh! kweh! vizl kave:!' keve:l" |kave:l' |vil
(riz) glutineux, .
190 glutinous (rice) *de:p nep® nep® nep® nep® nep® de:p? de:p de:p? de:p’ de:p’ di:p *ne:l4
151 | mourir, to die *k-ce:t teet® teet® teet® teet® teet® kace:t’ kiceit” |cait’ kaci:t” |cizt’ crt ceit ceit ceit *cert?
ziet” Pk
152 | tuer, to kill *ka-ce:it  |ziat™ Koce:t? kace:t’ kuciit’”  |kaciit” | kaci:t yiet? pce:t -ce:t *pce:t’
ace:
153 |grenouille, frog *erk ek koot Paek *e:k?
tiped . . .
14 |centipeae, *-se:t zet™ zik™ zit™ tikP? zet™
centipede
ﬁni' * v D1 * 47
15 terminé|finished he:t het haet he:t
conduire a la longe,
1% & *terk tek®! taek *te:k?

to lead w. a rope

ne:k®

te:3

de:m

ple:®

te:
saj

e’
ke:!
ke

re:

tan
te:m’

le:n’

kle:I"

de:p’
cext’
jigt?

be:k?

he:t’

zalj
Sia®
de:m
Sia®
khe:3

te:3

de!’

Sia’

e’
ke:!

yayj'

te:m’

le:n’

khe:3

7

de:p
ce:t’
jiet?

Pek’

ze:t?

Muong | Muong | Muong | Mwong Proto
Bi Hoa Son La Thanh Vieticl
Binh Hoa
tha:j3 sa;j? za;j? *m-na:n
*t-rn-
ta:j? ta:j? ta:j? da;j?
ne:?
dem® |dem3® |de:m?3 re:m3
tiel® tea® tiel® *Kk-ma:k
tla:j? pla:j? pla:j? tla:;j?
le:* le:4® le:4¢ *-nam?
da;j’ ra:j’ da;j’ na:j'
te:! te:! te:! de!’
saj’ saj’ saj’
?a;j’ ?a;j’
ka:j! ka:j! *Kk-rap
roj’ 9]’ thaj&’
blu: *m-lu:
pe:l pe:l din3 *tan?
le:n’ le:n! le:n’ le:n’
khe:n'  [fe:n' *Kk-12:?
tle:l’ khe:3 kle:I"
kwe:l' kwe:l'
de:p’ re:p’ de:p’ re:p’
ce:t’ ce:t’ ce:t’
Pe:k’? Pe:k’? Pe:k’?
the:t” the:t” se:t’
he:t’ he:t’
xSo,
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Proto VN VN VN VN VN Maleng | Maleng | Maleng | Thavung | Thavung Chirt Chirt Arem Pong Pong Pong proto Muwong | Muong | Muong | Muong Proto
No. GLOSS Vietic Hanoi C6 Pinh | Nghi An Diém Vinh Kha Bro Ma Phon Ruc Sach Liha Phong Toum Pong Bi Hoa Son La Thanh Vieticl
Dién Phong Liéng Soung Binh Hoa
ke:3 ke:? (- aki:3
157 épouse, wife **_ha:? vaB? ] Q ( uke:? maki:3 p. 5 ke:? kae kae *ke:3 mo:* moa* va:4e vat ba:46 p-ke:?
(ki) kil) (t+?)
158 |araignée, spider *nemn? nent? to:c’ ta:c nen?* ne:n? ze:n* ze:n* ze:p* *to:c
mere > femelle, ] N . R N N
19 mother > ferale *me:? me?2 me?2 mig?? ma®? me?2 me:* me:? mi:* ma:* ma:* mee* mee* nu:n me: me: me: *me:*  |me:* me:* me:¢ me:4¢ me:*®
160 |pilon, pestle *t[-re: teaj*? teaj*? tea;j??  |teaj teajh? sore!’ sare: ye:? aha:! nri:’ ari:’ nr: yae hle: hrae *re!! re:’ te! khaj? khaj? khaj?
amarante épineuse
(Lasia spinosa), spiny |, A2 1 1
161 amaranth (Lasia ce:p zan ce:n ce:p
spinosa)
1@ |rentrer, to return *verr veh? vian*?  |ve*? vehr? vehr? ve:|? ver voal? vi:? vi:? ve:l ve:l *ve:l? ve:l? vien? ve:? ve:l? ve:|?
unaise (de lit), i
163 ?bed)bug( ) *-re:p zep®? ye:p? re:p® re:p® se:p® tia'
VOWEL *a:
confier, envoyer, to . . . . . . . . . . . . . - . . .
164 entrust sendy *p-ka:s yije yije yij®! ya:j82 ya:j paka:j? pakiaj* |pakisj* |pake:;j? |kagj kagj *ko:j? ka:j® yioj°6 ka:j® ka:j® ka:j®
ouvrir (la porte), .
165 open (ihepdoor; *pah ma“’ pa:5é pah poh *bha:3 pa:®
166 |sept, seven *pas baj! paj® pih’! paj® paj® pah baj? pal pal *pal® paj® paj>® paj® paj® pac’ baj®
tha:s
167 | respirer, to breathe | *t"ah tha®! tani:®  |tans:? pasa:m?® |tanah' |[tansh’ thas tha: thas *tha:3 . _GI tha:5e tha:® tha:® sa:® *t-nas
nta)
ouvrir (porte, oeil,
168 bouche), to open *pbah ma“! bslan ba:® ba:® va:®
(door, eye, mouth)
160 Sg:ifi;’ etre, to *sh 25 ?as PE *9:3 PEN LN PEN
10 :zf/zl;::ﬁ:;tum *p-lah tea® kWajA! kua? kwajA! plas *pla:3 pla:® to:%® tla:®
haleine
! *haj ha:jA! ha:j’ ha:j’ ha:j'
171 souffle | breath ) ) ) ) )
se lever, dresser,
172 | debout, to get up, *tan? din® tin? tin® tin® tin® tin? ton tin tan tin?
dresser, stand up
173 |[serpent, snake *p-san? zan® tan® sgja:l®  |sgjarr? |ajarw? luk® pasin®  |pasin®  |uthin?  |san sin sen *sip3 sin® sip3 than? than? san? sap? *s-jarr?
PAM?PA PAM?PA
174 |tiede, lukewarm *s-2am? | ?am® ta?im3 . tin’ tin’ tin’ tin’ ) paon po:n pa:n *sm3 | ?2am3 2am3 2om? 2am? ?am? *tin
175 |tirer, to shoot *pan? ban® pin3 pin3 pin3 pin3 pin3 pin? pAN pin pen *pin3 pin® pin3 pan? panp? pan? ban?
176 |péter, to fart *k-sam?  |[zam® prsst pusat’ ksum som *ksum? |sam? tham? sa:m? sam?
repiquer,
| .
177 E:Z:z;::ﬁ';c';" *kal? kaj®" kal? kal® kan® | kel? kas®  |kel® kan®
seedlings
178 |cheveux, hair *ka:j? tokP? ka:j? kn:j? ka:j?
1D |nouveau, new *ba:j? ma:j®! ba:j ba:j ba:j *ba:j? ba:j? ba:j? ma:j? ma:j? ma:j?
18D [talon, heel **_ka:c yot?! donda:n |kda:l dalda:l | *kde:® |da:l® ka:c? ka:c’ ka:c’ k-da:I?
181 |vinaigre, vinegar *-jam? zom®! zom®! zom®! zam® jam3 jam3 jam3 jam3 jam3
182 | dur, hard *kan? kin® kin® kin® kin® kon kan *kin3 kin3 kan?
ouloir, désirer, to . .
1 | I *ba:l? muan®  |mun®  |muan® |?inM baan ba:l *ba:l3 bian3 buon®

wish, desire
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Proto VN VN VN VN VN Maleng | Maleng | Maleng | Thavung | Thavung Chirt Chirt Arem Pong Pong Pong proto
No. GLOSS Vietic Hanoi | C6Binh | NghiAn Diém Vinh Kha Bro M3 Phon Ruc Sach Liha Phong Toum Pong
pién Phong Liéng Soung
184 | combien, how many |*bal? maj® bon bil bal *bil®
) ) o 5 5 sarm?®/ s X X X *kPra:m
185 [matin, morning *k-ra:m? |sa:m tara:k tarnk caya:k 5 |sam aram?  (k"lasm |k"lam | k"aam |,
sra:m
186 |oeuf, egg *k-la:n?  |tein® tean®  |tean® |tin® tean®  |taru:® |tulorr?  tuluiw® [tulun®  |tulul® tulu:® |tulu:® |ulo:? klasn kla:n klasn *klamn®
se souvenir, to
187 *k-na:? na®! na:3 kena:? kepa:®* |pad NA? nas kPpa: nae *kna:3
remember
188 |tonnerre, thunder *k-ram? |sam®  |sam®  |sam®  |sam® fim3 kirim? K'lim* | tim* kerim? | kon kil kal *kil?
189 [pouls, pulse *-nam? namA! *nim?3
tendre (la main),
19 | lever, tighten (by *k-jor zaM saja!’ cada:j? coh’ jas kaja: *kja!!
hand), lift
191 |faire que, to that *ca: teoA cas cae *ca!!
192 | avant, before *g-ra: saf k"las khla: kMls: *khra:2
champignon, N N N .
193 Pig *dom namS®! ba:c’ bo:c’ kaa? ba:c? toa? taa? tria ktat *ktat’
mushroom
1A |riz cuit, cooked rice | *ka:m ka:m* ke:m' ke:m' ke:m' keaxm karm karm *ka:m?
195 |voler, to fly *par bajAt pel’ par paw’ hun3 pal’ pal’ pal pon pil pal *pil!
196 |arbre, tree *kal kajA" ken®'  |ka:nA'  |kaj* ke:n® | kal kaj' kaj? kaj' kon kaw kal *kil2
estoquer, frapper de *tim' /
197 |1a pointe, xxx, hit *tam domA! tom’ tim?2 tom’ -
) ; tim
with the tip
19X | odorant, fragrant *tha:m tho:m” thaam thaam | *tha:m’
19 | piateau, tray *bham mamA! bom bim bom *him'
tatouer, piquer de
20 |petits trous, tattoo, *tfom sam”  [teo:kP? [teakP?  |teokP?
poke small holes
201 |python, python *k-lan teant kalan' lan* talen’ talen’ len* lén? ulan klon klin klan *Klin'
AL |Année, year *c-nam nam*! sanam' |sanam' |nam’ com'’ com'’ nam’ nam’ com cim com *cim!
2AB | dos, back *k-lan lin™ nu:l* nu:l* lan khlin IAn *Khrin!
2AH | nuage, cloud *k-mal maj* mal’ mal’ mun kmil mal *kmil!
arbre a laque, black
9.05) . d *k-ra:n sa:n™
varnish tree
A |rotin, rattan *-mal majA! majA! majA! majA! sac ksek sac *ksac’
X)7 |écorchure, ascratch | *b-la:l teaj pla:n pla:l *pla:I?
AR |argent, silver *nan nan?! nin nAn *nin?
AP | couver, to lay eggs *ap PET karam' |karam kalom' |kalam' |karam' |karam' |anam |?3p Pip ?p *ip?
210 | &clair, lightning *Kk-ca:p tea:p®! ca:p’ acoop® ca:p’ ca:p’ cap’ cap kca:p cap *kca:p®
éteindre, to put out . . .
211 (a fire) P *p-sat tat? masat’ |paset? pesat’ |pasat’ |athat sot psit SAt *sit?
|
212 | plier, to fold *p-kap yop®! tokap? paksp’ |pakap’
se couvrir (d'une sop’ /
213 | couverture), to *sap dap® sip’ sop’ ; snp’ sap’ sop sip sop *sip’
cover (w. a blanket) sup
214 |terre, earth *tot dat® tot tit tAt *tit?
215 |heurter, to bump *pap vap®'! bap® no*! bap® pap *pip’
216 |perdre, to lose *pot mat®? bot bat *hit?
217 | piment, chili *act ?a:tP! Past cna;j Past *a:t?

baj? et
kPra:m3
kla:n®

na:

kPram#

jor
ca:
kPra:?
dom3
ka:m?
pAl’

knl? /
yAj!

tAm

tharm’
bam’

klan?
nam
kPra:n

mal!
kPra:n’

me:?

AP
ca:p’

sat’
kap
SAP

tat’

bat”
Pat

i3
sam3
tan?

na:

sam?

ca:
sa:
dam3

ya:m?
pAN

éam
tharm’
bam’

nam
IAn
mAn

sa:n’
me:?
SAj
AP
ca:p’

sat’

sap

tat’

vAp?

Muong | Muong | Muong | Mwong Proto
Bi Hoa Son La Thanh Vieticl
Binh Hoa
kha:m3
kPa:m®  |k"a:m?3 h 5 |Kherm® [ *t-ratk
/k"am
tla:n? klan® klan® klan® *t-lu:r?
na:d na:d na:
k"am® |k"am3®  |kPam®  |kPam3®  |*gar
IER IER klo:®
ce:l?
ce:l® ce:d® 5 | ce:n® *ba:c
tat
ka:m’ ka:m’ ka:m’
pal’ paa’ pal’ ban'
kal' kaa' kal' kan' *gaw?
tlan kan' klan' tan’
nam’ nam’ nam'’ nam'
lin! lan! *nu:l?
mal? maa’ mal’ man’
kha:n'
maa’ mal’ *-me:
29p’ 2ap’ 2ap’ *Kk-ram
ca:p’ ca:p’ ca:p’
that! sat sat
kap’
tat’ tat’ dat’
*c-najj

433




Proto VN VN VN VN VN Maleng | Maleng | Maleng | Thavung | Thavung Chirt Chirt Arem Pong Pong Pong proto
No. GLOSS Vietic Hanoi | C6Binh | NghiAn Diém Vinh Kha Bro M3 Phon Ruc Sach Liha Phong Toum Pong
pién Phong Liéng Soung
se lever, se réveiller, . . R
218 *k-sak thikP? sok ksik snk *ksik?
to get up, awaken
soulever, lever, to . .
219 ° ) *kat kat™ kit kat *kit”
lift, raise
2X) |jeter, to throw *-vat vatD! vitP? k"&®n™  [kWan® | vitD? vit vit vet (vi) | *vit’
21 |fort, strong *k-rak sikP! sikP! sikP! thikP! khrik?  |kate:n® |[ak *KPrik?
222 | couvercle, a lid *Kk-rap nap®’' kPlop kPlip *Kkhrip?
23 | couverture, blanket | *s-nap nap® nop nap *snip’
tomber (un objet),
4 ( J ) *-ra.c za:t?" yaac hlasc *ra:c’
to drop (an object)
25 | sale, dirty *-na:p na:p® nasp *-na:p’
gratter (poule - le
26 sol), scratch (chicken | *kas za:j? ke:I® kar kawh
- soil)
2] |graisse, fat *mah ma*? maB2 klun? tlun? tlun
28 | ciel, sky *b-lazj tea:jA? pla:j? pla:j? ENE pla:j pla:j pla:j *pla:j?
29 | dette, debt *p-n-2:? |[nab? pani* |pani*  |nk? nAs mla: *mla:*
se facher, to get . .
20 & *tan? zan5? ba:t! zan®? ba:jB? cn cANn *cin®
angry
t ét,
231 accepter en pré *bo:? boB2
accept a loan
ou de corps, bod . N . . . . . nrin?/n . .
3 rouse P Y *m-ran? |zan®? zan®2 zan® zan®? tean®  |barip® |barip* |nyip? ahin? mahin® |brin3 brip3 tjinJ; / p"lan p"lin p"len *phrin®
233 | cheval, horse *m-na:? |niaob? mana:® |mana® |niat ma:* me:* nia* nia* nia*
24 |il, thread *Kk-raj? s9:j82
235 |pres, near *t-kap yanA? yanA2 yinAT yanA? yinAl takin' takin'

236 | affiter, to grind *k-ban ma:j*? bon kbin ban *kbin?
237 : - * . ;A2 A2 A2 A2 A2 in2 N in2 N2 ‘2 1 1 . . . *taka:n
gingembre, ginger s-gan yin yan yan yen yan sakin sakan nkin cokodn? |[saken apu;j apu:j treh ka:n tka:n ka:n 5

*kaca:

238 |iit, bed *Kk-tain zianh? kaci:n? |kacien |kaci:n? kaci:n? |kaci:n? 5 .
239 | corne, horn *k-ran sin™? sanh? sanh? thinA2 tein®?  |tako:j' |tokp:j  [toka:j'  |tako:j'  [teko:j'  [kMlan?  |ten? (take:) |kMlon kPlin kian *khrin?
240 |gencives, gums *lan la:j®2 li:n? lin2 lin2 (hic) lon lin- IAn *|in?
241 |travailler, to work *man manA? man min mAn *min?
242 | content, happy *ma:n minA2 man?2  |man?? |min*? *ma:n?
243 | male, male *dak dikP? ko:n3 ko:n3 ku:p3 ku:p3 tik® tak® tok *tik®

battre le riz,

décortiquer, to "
24 ’ da dap®? ta t

thresh rice, to husk P P P P

rice
245 |fiel, gall *mac matP? matP? mat®? mat®? met?® mit mot?® mit® mit® mit® mit® mit mot mik mat *mic®

ramasser, glaner, to
246 & *m-lac natP? alic

collect, gather

poitrine, chest ne ni aca: aca: ace no ni
247 | poitrine, ch *nak ikp2 kaca:®® |kaca:?  |kacah' k *nik®

miel, mélasse, . .
48 *mac matP? len* mAC mik mec *mic®

honey, molasses

sik?

naip

ma:
bla:j
na:

CAN

phrmS
nia
kPra:j*

ka:n

can

kPrin?

mAan?

po:
mic® /

mik®

mic® /
mik®

sik?

ma:56

ziaj?
no:

éan

sip®
nia
saij*

yin
jtan?
stn
man?

dik®

nik®

mecC

Muong | Muong | Muong | Mwong Proto
Bi Hoa Son La Thanh Vieticl
Binh Hoa
khak?
ma:4® ma:® ma:4® mma:*¢ | *k-lun
tla:j? pla:j? bla:j? to:j?
khip3 fon?®
nia*® nia* nia*® niat
khiaj*¢  |kMa:j* khiaj*®
khapn' khap' khan' *s-da:
ka:n'! ka:n' ka:n' ka:n!
cian? cian? cian?
khan? khin? khan? khin2 *t-ka:j
la:2 la:? *la:
tok® tok® tok® dik®
top® top® dop®
mat?® mat® mat® mac®
nak® nak® *k-cah
mac® mac® mac®
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Proto VN VN VN VN VN Maleng | Maleng | Maleng | Thavung | Thavung Chirt Chirt Arem Pong Pong Pong proto Muwong | Muong | Muong | Muong Proto

No. GLOSS Vietic Hanoi C6 Pinh | Nghi An Diém Vinh Kha Bro Ma Phon Ruc Sach Liha Phong Toum Pong Bi Hoa Son La Thanh Vieticl

Dién Phong Liéng Soung Binh Hoa
VOWEL *o:

249 |poumons, lungs *p-s0:s foj! fojc! so:° jo:? so:wM  |suh’ suh’ soh soh thoh p"aoj pho:t *pho:c” |phail® fon®  |po:c® po:j® po:c' fo:j®

29 |verser, to pour *toh do“ to:® to:? toh! toh' toh' toh tok tuk *tuk? jo:® jua® to:® to:® to:®

251 |goyave, guava *k-?0:s 20} ?0:j°6 kd?o:1* |k3?o:1* ?ao0j *0:j3 :j° ?0:j%¢ ?0:j° ?0:j°
arracher, désherber, . . .

22 0 pull, to weed *[oh no¢ 70:°¢ jor* do:® ?80:°¢  |jo:® jo® jo®

253 |éclater, to explode | *doh no® do:® do:® ro:® do:®
flotter sur I'eau, to . . .

24 float ‘ *do:s noj“’ daoc *do:c?  |dolP no:j® no:j®

oat on water

255 |honte, shame *?0h ho?! Paw law *0:3
ouvrir (le ventre),

2% |inciser, open (the *poh mo*© *bo:3 bo:%6
belly), incise

257 |sortir, to go out *Ya-loh ot lo:® luh’ luh’ loh’ luh? aloh sa: sa: sa: *sa:! sa!’ sa!’ tha:! tha:! sa:! *-sa:

258 |fleurir, to blossom *m-loh lo“! maloh? bloh’ bloh’ bla:® lo:>® co:® blo:® to®

29 |panier, basket *-roh zo® ra:® s0:°® z0° tho:®
nourrir > adopté, to . . . . . . .

) el i adozt *doj nuaj*’ ciem* do:j’ duoj’ ciem? ciem? *1e:m?
malodorant, bad- . . . . . . . . .

201 smelling *ho:j hojA! haoj ho:j ho:j *ho:j! ho:j! ho:j' ho:j'

aire, jumeaux, pair, . . . . . . . . .

2 |P ) ! P *toyj doj* to:] *to:j! ta:j! to:j’ to:j’ to:j’ to:j’
twins
couler, s'écouler,
emporté par le
courant, flow, *c-loij teoj™ salo;j' [salo:j klaoj klo:j klo:j *klo:j! tlo:j!
flowing, swept away
by the current
appui-téte, coussin,

264 | head-cushion, *k-do:I?  |yoj® kado:I®* |kudo:® |akual? ka:I® yoj? ke:I? ke:a? ke:I? ke:n? *-ko:I?
cushion

bonbao
200 |1ézard, lizard *po:I? moj® kana:I' |taldo talua? kana:n' |kana:n' |kandal®> |kan3al? |nial bolbo:l |balba:l | *bo:l® ba:I3 mo:j? mo:a3 *t-5:
n

X0 |pere, father *po:? bo"! bo"! niw® tgat boB2 pi:3 ps:3 pi:3 ?an! ?an! pi* bo:4 pia? *i te:? ba:4 po:3 Pen’ po:3 bo:3

267 |quatre, four *po:n? bon®! po:n3 po:n? po:n3 po:n3 po:n3 po:n3 puan? |po:n po:n po:n *pon® |pand po:n3 po:n3 po:n3 po:n3 bo:n3
sauterelle *bok cow’ co:? ka:n’

28 ’ *co:? teow®  [teaw®  [tcow®  |tgow® 2:j°¢ 0:j? aj" oh cuct:*  |cuct:*  |ujun co:' co:® co:'co:® | *-na:s
grasshopper o no: o) n ! ba:j’ cow? co:® co:® 4
joindre, attacher
d des, t .

2P a:tl;)érfogo::e towo *do:l? noj® do:P® do:P® do:P® daon do:l *do:|®
ropes
mortier a riz, rice . . .

20 . *t-ko:I? koj® tako:I® |tdko:I? |tsko:I® |ko:I® tako:® |tako:P® kaon kol *tko:® | ko:® ko:j? ko:I® ko:a® ko:I® ko:n3
mortar

71 pagne, *Kho:? B1 3 9 3 3 .3 * kho:3 kPo:3 kPo:3 kPo:3 * 9
langouti|loin-cloth o: X0 sato:j srto:j nto:j cntorj cato:j - 2: o: o: o: sr-to:j

272 | semence, seed *k-co:n? |zon® kaco:n? kaco:n® |kaco:n? caon cn *kco:n? comn? comn? jon®
traces, empreinte, .

273 trace footErint *k-to:? zow®! zow®! zow®! zow®! kataw® |kataw? *serk jo:k® Sawd to:3 to:3 to:3
tube, tuyau, tube,

24 vipe Y *0:n? ?on® ?0:n3 ?0:n? ?aon ?0:n *0:n® | ?nd ?0:n3 ?0:n3 ?0:n3
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Proto VN VN VN VN VN Maleng | Maleng | Maleng | Thavung | Thavung Chirt Chirt Arem Pong Pong Pong proto
No. GLOSS Vietic Hanoi | C6Binh | NghiAn Diém Vinh Kha Bro M3 Phon Ruc Sach Liha Phong Toum Pong
pién Phong Liéng Soung
cuire (a I'eau),
275 | cuisiner, to boil *do:? naw?®! naw?®! naw?®! naw?®! ada:
water, to cook
végétal, végétation, . .
276 |V8 get: *Ko:j? koj®"
plant, vegetation
277 |apre, bitter *co:? teua™! caw co: caw *co:3
2R |arroser, to sprinkle | *so:j? soj® saoj so:j *s0:j3
s'appuyer sur un
2P |baton, toleanona | *co:n? teon® caon *co:n?
stick
fuir, s'enfuir, se
) ) *k-lon?  |teon® kalo:n3 kalo:n3 klo:n®  [tlo:n3 tluan?
cacher|to flee, hide
kamw:r |kamu: manma kPamo:l |malmo:l
2Rl |termite, termite *k-mo:? | moj® mon® | moj® moj® kemu:l® ’ s |kema:® |kamo:* [kemu:l* |kamu:l* [umuUal? [monmo: e © [ *kmo:B
? w n |kPmo:l | moa:l
09 vivant, cru, alive, " B1 I a3 3 s h h h *kPro:n
raw k-ro:n? |son silain cilomn klo:n tluon tlon? kMo:n kMlo:n kMlo:n a
dos, aréte, back, L - s s k"lo:n? . . *kro:n
23 ridge k-ro:n?  |son saran ron? kuya:n / nuil® kMlo:n k"la:n 3
24 |rever, to dream *s-po: ba:wA! sapo:’ topo:2 |apo:’ copo:! |cepo:' |mpa: pa: kpo: paw *kapo!’
285 [ mare, blackberry *_to: zow? dawA! zow! zowA!
épis (de riz), ear (of . . . . .
206 .p ( ) ( *k-jo: ze® jo:2 kajo:" jo:? *kjo:
rice)
27 |sec, dry *kho: xo*! kPaw *Kkho!!
28 | brassée, armful *o:m PomA! kavek® |?o:m’ om’ ?aom ?aom *0:m’
o:n? . R R
220 |fleur, flower *po:n bonA! po:n’ Iprr?r] paal? po:n’ po:n’ paal? paal? paon po:n pa:n *po:n'
20 écre\{isse, crevette, | xso:m tom*! so:m’ sorm to:m’
crayfish, shrimp
taro, tub le, taro,
201 |aro, tubercule, fare, g monA! ba:n' bo:n ba:n bo:n bo:n *bo:n'
tuber
m * . Al Al il il 1 ol ol ol *kavo:n
paon, peacock k-vo:n kon kuan kavo:n' |kavo:n' |kuon kavo:n kavo:n' |kavo:n 1
" A tomo:n’
23 fesses, buttocks t-mo:n mon "
22U |fleuve, river *k-ro:n sonA! ho:n? kPla:n kPla:n kPla:n *kPro:n!
plume, poil, cil, *
25 -lo: lon™
feather, hair, fur N N
29 |escargot, snail *0:k ?0k®! kaco:*®¢ |kacu:? |pacuh’ ?0:k? ?0:k? tla:?
297 |souche, stump *t-ko:k yok®' ko:kP?! toko:k? ko:k” tokok? |tokok” |toko:k” |tako:k? |toko:k |kokko:k |tko:k kokko:k |*tko:k®
poignée, contenant
de 2 mains réunies, |, . o1 g ; L k"ado: |kado:m s g ) L7
28 handful, contents of po:k vok kabo:k? |pok bo:k m 1 po:k po:k kpo:k kpo:k
two cupped hands
cuir, peau, leather,
2P okin P *k-ro:t lot™ kero:t’” |kMo:t” |keyo:t” |khslo:t” |k"slo:t” |ksro:t” |kero:t” |arust kPlaot  |k"lo:t kPlaot | *kPro:t?
300 |un, one *mo:c mot®?2  |motP? |moatP? mot®?2 mo:c® mu:c® mu:t® mo:c®  |moic®  |muc mo:c mo:t mu:c *mo:c®
riz décortiqué,
301 d *r-ko:? ya:wB® | kaw® ywaZ ya:wB?  [kaw® nkow® |ako:? toko:*  |teko:®*  |npko:? kaw ko: kaw *ko:3

husked rice

cm

klo:n3

mo:[®

klo:n*

kPra:n3

to:
s0:?
kho!!
a:m’
pa:n’
soxm

ba:n

kuon'

kPron'
Iy’
?2:k’
ko:k®

pa:k?

kPro:t”
mo:t®

ka:3

torn®

moin

e0:n

Saw

kho:!

Yom’
po:n’
som

moin

ko:n

s
lo:n

owk’

po:k’

mo:t®

yaw*

Muong | Muong | Muong | Mwong Proto
Bi Hoa Son La Thanh Vieticl
Binh Hoa
no:3 no:3 no:3 no:3
ko:j? ko:j? ko:j®
mo:a3 mo: 3 mo:n® | *k-mu:r?
kPo:n®  |k"o:n® |kMo:nd
ro:n3 do:n? ro:n?
paw’ paw’ baw’
to:’ to:’ to:’
2om’ 2om’
po:n’ po:n’ po:n’ *ba:r
thoom' [t'xxm' |[so:m’ so:m’
vo:n' bo:n' NA
ko:n' ko:n' ko:n'
kPo:n'  |k"o:p'  |kPo:n'  |kPoin' | *k-ramn
lo:n! lo:n’ lo:n’ lo:n'!
20:k7 20:k7 *k-cuh
ko:k” ko:k” ko:k” ko:k”
bo:k |
17 %A
po:k do-m’ k-do:m
mo:t8 mo:c® mo:t8
ka:w? ka:w* ka:w? ka:w?
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Proto VN VN VN VN VN Maleng | Maleng | Maleng | Thavung | Thavung Chirt Chirt Arem Pong Pong Pong proto Muwong | Muong | Muong | Muong Proto
No. GLOSS Vietic Hanoi C6 Pinh | Nghi An Diém Vinh Kha Bro Ma Phon Ruc Sach Liha Phong Toum Pong Bi Hoa Son La Thanh Vieticl
Dién Phong Liéng Soung Binh Hoa
orter (un chapeau), . . . . . . .
p|° ( peau) *do:j? doj®? do:j* *kdu® | ce? do:j* to:j*e to:j* puon' |do:j*®
to wear (a hat)
3B |ventre, belly *p-lo:n? | bun®? ro:c ka?a:l' | kadal' klun *klun* du:PP tlo:n*®  |klo:n*  |plo:n®® |to:n?*®
3 |large, wide *ro:n? zon®? yo:n hlo:n *ro:n*  |ro:mn? o' zo:n? tho:n?®
3D |tombeau, grave *g-ro? mo®2 kPlo: kPlo: *kro:4
306 |taro, taro *s-ro:? 582 tho:3 salo:3 sa:? sa:?
cuire a la vapeur, to . . . .
307 ) P *do: do*? taho:t” |taho:t taho:t’” |taho:t” [taho:t’” |taho:t’ saoj S0Jj *so:j' to:? to:? to:? do:? *503j
steam rice
tamua
3R |belette, weasel *10:n teon”?  a b aro:n’ co:n? juon?
tamu:n
” : *y - A2 . 1 1 maku:n %Y el P | juan'( ‘n2 ol
mari, husband to:n teon ko:n? pacon pacon’ |, ?0:n jomn <fon) con ?0:n
310 |cuivre, copper *do:n don*? to:n to:n to:n *to:n? |to:n? Suon? to:n? to:n? to:n?
planter (un arbre), *
m-lo: teon*? lonAt malo:n' alo:n’ blao blo: bla: *blo:n' |blo:in! lo:n! tlo:n! lo:n! blo:n' o:n'
31| lant (2 tree) N |teon n n palo:n n n n n n n n n N [tom
312 |dragon, dragon *-ro:n zonA? samil'  |samir! mahi:n? k"low kPlu: kPlow *khru:*  |zon? zon? ro:n? ron? thoin?  |zo:n? *s-mir
marmite a riz, . .
313 ) *no:l noj*? no:I no:a? no:I? no:j?
cooking pot
caroncule > créte
314 |(dial.), caruncle> *mo:n mon*? mo:n?  |mo:n?
peak (dial.)
carapace (crabe,
315 |tortue), shell (crab, | *go:p yopP? ko:p?® ko:p?® ko:p ka:p?
tortoise)
iloti, poteau, xxx, . . ;
316 Zost P *go:t kotP? taju:l'  |tajorr pacu:’ katal' |ko:t® ko:t ko:t *ko:t®  |ko:t® yuot® ko:t® ko:t® ko:t® ko:t® *t-jur
oison, vénéneux,
317 p. . *do:k dokP? to:k® do:k® to:k®
poison, poisonous
318 |poumons, lungs *p-s0:s foj’ foj<! so:® jor? so:w"  |suh’ suh’ soh soh thoh p"aoj pho:t *pho:c” |pha:l® forn®®  |po:c® po:j° po:c’ fo:j®
319 |verser, to pour *toh do“ to:® to:? toh! toh' toh' toh tok tuk *tuk? jo:® jua®® to:5 to:5 to:5
VOWEL *¢:
casser en deux,
320 | cueillir, to break in *peh pe! peh’ peh pE: pE: pE: *pe:d pe:® pe:>® pe:® pe:® pe:® be:s
two, to pick
321 débiter des liens, cut |, cl 56 1 1 1 %03 5 56 5 5 5 5
) ceh tee ce: ceh ceh ceh ce:? ce: ce: ce: ce: ce: ce: ce: ce’, ce: ce:
connections
fenduy, fi 8,
3 |Tenau. Hissure *deh ne deh’ de:® deh de:® re:®
cracked, fissured
naitre, accoucher > ra:3 tajua®/
323 |pondre, be born, to | *teh de! te:®® kade:? |t teh’ teh’! ¢ Ah lain:3 toh te: *te:? te:® te:®® te:® ter® te:® te:®
give birth > to lay cf. fo ajp:
d' . . . . . . . . . . . .
3 ?;tgeﬁzecﬁau’ *|-teh dia” pali:n’ |pln ntah’ teh? latah’ latah’ tatah pli:n pi:n pli:n *pli:n'  |te® dia®® tia® tia® tia® dia® *p-li:n
325 |excrément, faeces *eh ?iac! PIER 2ed iaB2 kac? kPa?e:® |kave? kic” e e Ve *e:3 e’ P56 e’ Per’ e’
ébréché, bec de
lievre, croissant de
3% lune, chipped, *beh me® be: be: me:® me:® me:®
harelip, crescent
moon
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Proto VN VN VN VN VN Maleng | Maleng | Maleng | Thavung | Thavung Chirt Chirt Arem Pong Pong Pong proto
No. GLOSS Vietic Hanoi | C6Binh | NghiAn Diém Vinh Kha Bro M3 Phon Ruc Sach Liha Phong Toum Pong
pién Phong Liéng Soung
327 |torchon, rag *k-ceh ze *ce:3
328 |chataigne, chestnut | *-teh ze®
329 | moineau, sparrow *k-reh se sert *cork?
330 |panthere, panther *pe:w bewA!
331 |[suspendre, to hang | *k-le:w teew! palew tale:w’ taleew! |tale:w! |alisw kle:w kle:w kle:w *Kkle:w!
chevrotin (Tragulus
332 javanicus), mouse- *torerw teewA! tare-w! tewte:w tew!
deer (Tragulus 1
javanicus)
333 | aile, wing *ke:n? ken® sope:n' |sape:n’ |ke:nd hape:n' |apenn' |kemn? ke:n3 sep ke:n ke kemn *ke:n?
R kopa:w |keén*/ ) . R ) *ke:n3/
3% |fourmi, ant *ke:n? kian®! kin® kian® kian® kepe:l* |kspaar? |, 4 ke ki:n3 keem*  |kéem* nthien |ke:n* ke:n ke:n* ke
£n £n
335 |cocon, cocoon *ke:n? ken®! kupi:! (cule:®) [tapi:
336 |fané, withered *herw? hew® s?2:j? he:w he:w he:w *he:w?
337 |hirondelle, swallow | *?&:n? Pen® et Pen e e *end
bouchée, morceau, . . .
RLY ) *-memn?  |misan® | min® men®  |mian® me:n3 ma:n? |men? me:n3 me:n3 men?  |memn me:n me:n *me:n3
mouthful, piece of,
canne a sucre, . N N . . 5 .
339 *k-me:? | mia® jerm? joam?  |jeam? nizm?3 kume:* |jsam? |ate:w me: kme: mae *kme:*
sugarcane
30 | iecher, to lick *_le:m? liam® lim® liam® niasm® ale:m3 hale:m? le:m le:m laem *le:m?
riviére, ruisseau, . . . .
R *khe: xeM suj® sugj®! xeA ha:n? ho:n? ha:n? cilozk®  |cilo:k® | ork? to:k?
river, brook
bambou commun,
R7Y) *k-le: teeM x MIB x
common bamboo
frére ainé, elder
R7Y) ’ *De: Pen?
brother L L
iege (toniliere), a
R4} p, ge ) *sel teM sael *se:|!
kind of trap
de coté, on the side | S A1 A1 A1 2 in2 2 2 * 2
RZ5) of s-gemn nisn nisn nisan nisn pakeen? | cakeen coke:n? |take:n tke:n ckemn
herbe a paillote, 5
36 P *p-lep teen™ kalan' malen? len
thatch-grass
(sorte de) silure, * N
47 c-le:l tee™ calésl?
(kind of) catfish ¢
H8 |levure, yeast *-me:n menA! p'lazn  |pMamy  |*pPramn’
croisé (bras,
3 |jambes), to cross *k-ve:n xWenht kPwe:n' kPwenn' |k'we:in' |[kPwen
(arms, legs)
390 |hair, to hate *t-ke:t yet®! toke:t? toke:t” |toke:t” |kiet ke:t tke:t ke:t *tke:t’
351 |visiteur, guest *kherk xekP? tamo:j’ toma:j khe:k *khe:k?
352 |enfant, child *deit nit® mane:? paca:j! de:t *de:t?
33 | puce, flea *cert teet® tamat’ | tamat' |sama:’ came:' |came!’ ce:t ce:t ce:t *ceit’
3 |sourd, deaf *terk disk®' | dik" diak®' | diskP? teek® tik® tizk® ta;j ta;j *ta:j?
355 |tique, tick *k-pe:t vetD? apae:t |kapeit'! |kape:t? |kapeit’ |kaps:it” |kape:t? pe:t kpe:t pe:t *kpe:t?
Proto VN VN VN VN VN Maleng | Maleng | Maleng | Thavung | Thavung Churt Churt Arem Pong Pong Pong proto
No. GLOSS Vietic Hanoi | C6Binh | NghiAn Vinh Bro Phon Ruc Sach Liha Phong Toum Pong
Soung
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kwe:n?
ke:n

ne:n?

he:w?

nien'

kPwe:n'

ke:t’
khe:k?
de:t’

cet

te;j

jE.SG

SE:
pew'
tew!

cew
ke:n®
YEN
ke:n3

he:w?
3

Pen
man
mia*

le:m*

fe:w

nien’

tan

kPwe:n'

yet’
khe:k?
de:t’

diek?

Muong | Muong | Muong | Mwong Proto
Bi Hoa Son La Thanh Vieticl
Binh Hoa
ce:*e ce?® ce:%®
te:s
khe:® khe:® khe:® khe:s
be:w’
kle:w! kle:w!
ken® kien? ken® ke:p3 *s-pein
kien® kien3 kien3 kien® *Kk-pa:r?
ke:n3 ke:n3 ke:n3 *Kk-pi:
he:w? he:w? he:w? *s-22:j7?
Pend Pe:nd
mien? mien? mien?
mia3 mia3 mia3 mia3 *ja:m
liem3
*b-la:w?
tle! kle! kle! ferw! *p-he:w
Pen! e Pen
nien' nien'
*paj?
kle:I"
tliel klia? ) 1/
kliel
*p-ra:n
ke:t’ ke:t’ ke:t’
khe:k? khe:k? *t-mo;j
de:t’ re:t’ de:t’
ta:’ ta:’ ta:’
; ; ; *s-ma:
ma: ma: ma:
tiek? tiek? tiek? digk’ *da;j
Muong | Muong | Muong | Muong Proto
Bi Son La Vieticl




Diém Kha Ma Hoa Thanh
Pién Phong Liéng Binh Hoa
petite crevette, % D1 1 so:m? 7 heon? heon? 7 7
Se: te soxm SE: the: the: se: se:
3% crayfish P P kPre:p’ P P P P P
357 | déchirs, torn *se:k seb! serk serk *setk?  |sek? cec’ cec’
tuke:k” . . mecme:
358 aisselle, armpit *-ne:k nek®’ / % siva:k tuke:k? |thava:k” |va:k’ tova:k” |ruva:k’” |ivo:k Pekne:k | kek *ne:k? kekke:k? |ne:k’ ne:c’ ne:k’ ke:c’ ne:c’ *s-va:k
sava: C
khe:t” S
399 |foudre, lightning *p-re:t st *phreit? |seit?, set’ fet? khe:t’
34D |rouille, rust *p-re:t set?’ p"le:t p"le:t *phre:t?
361 |col, collar *erw dew?? Pew’ ew’ ew’ Mew' | ew' -S-,
32 | grimper, to climb *g-le:w teew”? *kle:w? | kle:w? | zigw? te:w? te:w? ce:w? te:w?
33 |chat, cat *me:w mewA”?
X
34 | épi, ear (of grains) *Kk-ce:r? teen®B? cerwd Ngudn |[(po:n')
ce:n?
) muam* me:n* /
365 |bouche, mouth *me:n? mian® |mom*? |, mom*? |me:n® |memn? ka:n3 ka:n3 kemn? |[men me:n me:n *me:n*  [morm’ bo:%¢ mo:m? |mo:m? , |momm? |*-mo:m
mo:m
s'étouffer (en
366 |mangeant), choke *nen? nen®2 P0:3 ul? ual? ne:n ne:n naen *nent |03 neen*  |pnen*®  |nemnt ne:n*e *0:1?
(while eating)
léger, light (in
367 wiight)g ( *-ne:l? net? nent? ne:l® ne:l® ne:l® nel® nemn nasl *ne!l® |nelP nen? ne:l*¢ nas? ne:l*® nen?e
38 | curcuma, turmeric *ne:l? ne®2 ne®? ned? ne®? ne:* ne:* ne:l*® ne:a* ne:l*®
3P |marmite, pot *ne:? neB? ne: ne: nae *ne:t
tirer la | Lt . le:|4®
30 [T AN O e e tale:I? tale:I2 lele  |lele? | lele: dagl  |*kdelP |de:P - *k-de:I?
pull out tongue le:l
371 |branche, branch *gen ken”? toke:n3 toke:n3 toke:n® |toke:n® |ka:n? can kca:n can *kcamn® | pemn? nen? ke:n? kien? ke:n? ke:n? *Kk-camn?
raine, noyau, seeds,
RY/ iernel Y *-hek hekP? he:t he:k he:c *he:k® | hek® ho:t®
VOWEL *a:
e . . kapa:w . . . . . . .
373 Sgiziiifoiﬁton’ *k-pa:s va:j kapa:j® | krdo:? |, P kapaj" |kepaj™ |kupa:l® |kupa:l® |kupe:l? *kpa:;j' |pa:l® pa:n®¢ |pa;j® pa:j® pa:j® ba:j®
frapper de la main,
34 | gifler, to hit with *t-pah va topa:® |tepa:? |[tepah' |tepah’ tepah' |tepah’ |mpah pa:® pa:®
hand, to slap
375 |vomir, to vomit *bah mia®! ma®’ mia®! miaB? ba:® bah' bah' bah' abah ba: ba: ba: *ba:3 ba:® ba:5¢ fa:s ba:® va:®
choux moutarde
376 | (Brassica), cabbage | *ka:s ka:j< ka:j%¢ ka:j? ka:l* kajh! kajh' ka:l ka:l* ka:c ka:t ka:c *ka:c?  |ka:l® ka:j*® ka:j® ka:j® ka:j®
mustard (Brassica)
couler, ruisseler, to . . . . . . .
377 stream. run *cas teaj cel* caw? salo;j' | tuh’ *klo:j'  |cal® can®® caj® caj® caj® caj®
écaille > opercule, h
: : kapaw : .
378 |scale (of fish) > *k-pas vaj« karaj°® . kapeh' |kapeh' | kakah' pac kpek pac *kpac’ |pal® pan®® pac’ paj® pac’ baj®
operculum
fendre (du bois), to . . . . . N N . . .
3P split (w(ood) ) *pah bia® bia® bia® biab? pe:® pia? paah? paah? |apaah? pa: pa: pa: *pa:* pe:® pia® pia® pia®
3¥) |omoplate, scapula *pah ba“! sala:p’ kala:p’ kla:p’ tla:p? ba:* pa:® pa:® pa:® *Kk-la:p
3R |peigner, to comb *ca:s tea:j« se:k? se:k ca:wM ca:c *ca:c?!  |cal® ca:n®*®  |caj® ca;j’ ca;j® *setk
No S Proto VN VN VN VN VN Maleng | Maleng | Maleng | Thavung | Thavung Chirt Chirt Arem Pong Pong Pong proto Muong | Muong | Muong | Mwong Proto
) Vietic Hanoi C6 Pinh | Nghi An Vinh Bro Ruc Sach Liha Phong Toum Pong Bi Son La Vieticl
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Diém Kha M3 Phon Hoa Thanh
Dién Phong Liéng Soung Binh Hoa
amplemousse, .. . .. .. . .. .. .. ..
3R (Pame *pa:s bigj’ bin< bigj®! biajB? pial* pa:n°® |pigj® pisj® pisj® bigj®
pomelo
grand, important,
383 |ainéfe), large, *kah ka®" ka:s ka:®  |ka:s ka:s ka:s
important, senior
34 |eternuer, to sneeze | *k-cas naj“! cac kcek T, *kcac’ caj®
4 Cayr B1 inAl B2 Hal 7 6
385 |enfl¢, swollen *kas kan sin kaj kaje kac kek kac *kac kal
mur
(COUChé) sur Ie dOS, * iacl 1 B1 i~B2 5 1 1 Y * 3 5 56 5 6 5
3% . t-nah nia° na‘ n“a nis pana: nah tanah tanah aniah na: pana: na: pna: na: na: na: na: na:
(to lie) on the back
main de banane
3K7 ’ *c-na:s na:;j! ca:l® ca:l® na:c na:c *na:c’ na:j®® na:j® na:j® na:j®
hand of bananas ) ) ) ) )
3 | tombeau, tomb *-mah ma*®’ mah'’ mah'’ ma:® ma:°® ma:® ma:® ma:® ma:®
3% |¢paule, shoulder *bayj va:jt sala:n'  |cilain kala:n' kala:n' |kala:n' |kale:n |ba;j ba:j ba:j *ba:j’ pa:j’ SEENE va:j' va:j' ba:j’ va;j' *Kk-la:n
390 |oreille, hear *saij ta:jA saj’ saj’ saj’ saj’ saj’ sa;j’ sa;j' thaj saij patsa:;j |batsa:;j |*sa;j saj’ sa;j’ tha:j’ tha:j’ sa;j' sa;j’
391 |placenta, placenta *[aw nawA! Pem’ Paw? jaw’ jaw’ jaw’ naw’ zaw' Paw? Paw? Paw? Pa:w? *a:w?
R aréquier, areca *kaw kawA! kaw' kaw' kaw kaw kaw *kaw' kaw! kaw' na:n’
398 |couteau, knife *-ta:w za:wh! ta:w ta:w *taw!  |taw! Soaw! |tarw! ta:w’ ta:w’ ta:w’
pupille (de I'oeil), " . _—_— . 1 T . o
-na: ) a: a: ) 9 e}
3%' pupil (of the eye) naij Nt3) naij nalj Nt3) Nt3) Nt3)
39 |ruminer, ruminate *-naj na:;j* na;j’ *na:3
396 |étoile, star *K-ra:w sa:wA! bae kbe: bae *kbe:' |kPra:w' |sa:w! kPa:w'  [kha:w'  |kParw'  |kPaiw' | *k-be:
397 |iegumes, vegetables | *-raw zawM zawM [raeo] |zaw? yaw Plaw Praw *raw! raw’ zaw'
brouet de riz, . cawca:
RS i *ca:w? tea:w®! ula:n® atek ca:w? ca:w? cew? *law' | caw? ca:w? ca:w? ca:w? ca:w? ca:w?
soupe | rice gruel w3
calebasse, écope, . i
39 P *-ka:w? ya:w®! kaaw* ke:w? jerw? ka:w? ya:w?
calabash, gourd
chanter (coq), to . .
400 (coq) *t-kar? yaj®! tokaw? tokal®*  |tokal® ikal? kan kal *kal® kal® kan3 kaa? kal®
crow (cock)
épouse fr ainé du
pére, soeur ainée de
pere/mére, fathers's |, B " . 3 . ma* |, 3 3 3 3
401 elder brother's wife, pa:? ba pa: paa? ja: ?a: pa:? ja: pa: pa: pa: pa:
father or mother's
elder sister
sa:m?3
4R huit, eight *sa:m? ta:m® Pk thaim?®  [sa:m? sa:m? thaim®  [thaim®  [the:m? |saim sa:m sa:m *saxm®  |sa:m? tarm? tham?®  |thaim®  |saim?® sa:m3
sa:m?3
LKB incendie, * :B1 3 3 3 3 * a3 3 3 3 3 3
. k-car? teaj kacal kacar? |ksacaw?® |can cal cal? can cal cal cal can cal cas cal
conflagration
ouvrir (bouche), to . .
44 ( ) *ha:? ha® ha:? ha:? ha:3 he:4 he:* ha:? ha:? ha:? ha:n ha:n ha:n *ha:n? ha:? ha:? *ha:n?
open (mouth)
AD |papier, paper *k-caj? z9j® kacej? kacaj* |kacaj® |kacaj? nj? n? coj® z9j3 coj®
406 |pierre, stone *|-ta:? da® tota:3 lata:3 ta:3 ate:? ta: ta: ta: *ta:3 ta:3 5a:3
H H B1 3 3 ka:3 Th 3 3 3 3 3 3 ka:s 3
407 poisson, fish *?a-ka:? |ka aka: aka:? aka: ka:? ka: aka: akae:? ka: ka: ka: *ka: ka: ka: ka: Ka:3 ka:
a: a:
salaison (crevette,
AR poisson), to salt *ham? mam®’ bam3 bam? bam3 bam3 bam?3 bam? *pam3® | bam? bam3 bam3 vam?3 bam3
(shrimp, fish)
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Proto VN VN VN VN VN Maleng | Maleng | Maleng | Thavung | Thavung Chirt Chirt Arem Pong Pong Pong proto
No. GLOSS Vietic Hanoi | C6Binh | NghiAn Diém Vinh Kha Bro M3 Phon Ruc Sach Liha Phong Toum Pong
pién Phong Liéng Soung
kata:l®
4P scrotum, scrotum *k-ta:l? za:;j® da:n® Ya;j®  |za® Pk kta:I? kata:l' |kata:n® |kata:® |kota:l® |ate:l? |tain kta:l ta:n *kota:l®
J J J
kata:r,
kamka: kamka:
410 |son, bran *t-kazm?  |ka:m®! kdpah' | kdpah' kee:m? *tka:m?3
m m
411 |tigre, tiger *k-ha:I? | xa:j® me:w' kaha:l' kuha:® |kuha:l® |misw kha:n kha:l *kha: |3
veste, vétement du
412 haut, jacket, upper | *?a:w? PER G Parwd Pa:w? ?arw? Parwd Pa:wd ?arw? Pa:w? ewW? Paiw PERY PERY *aw?
garment
h .
oma:
413 |voeuf, widowed *kwa:?  |y“a® ma:j’ :3 ) kajaw® |kama:;j' |kama:' |kajaw® |kajaw® |kajaw? khla: khla: *khra:4
414 |amer, bitter *tan? dan® tan? tan? tan?® tan? tan? tan? tan tan *tan®
ruer (cheval), rush
415 (hors(e) ) *ta:? da® handa:? ta:? *te:3
416 |toit, roof *ba:l? ma:jB! ba:I® ba:I® bomn kba:n bo:n *kba:n'
417 |ananas, pineapple *_ca:? ziad"® coajt
418 z:::z:ﬁz’:qa::e' *nca:r? teiaw® pasah’ aca:l® ca:n ca:l *ca:l®
ill la braise), . .
419 f:rs;s(':b(lgnaen:il:fs)) *da:n? nian®  |[namn® |nYamn® |nien® [namn® |daip? da:np? salan' |ada:in? na:n na:n na:n *na:n®
4X) |hanche, hip *k-ha:n? |ha:n® kuha:n?
récolter, cueillir, to o B .
Pl harvest.to gather har?  |hajj ha:w?
m briller, chaud (soleil), |, B1
to shine, hot (of sun) dan? nan
conduite, tuyau, .
43 conduit, pipe *ba:n? mamn®  |[mian® |m*a:n® |mamn®
424 g;f;dtrs,szi::er,to *kan? kan® akin?
. ampa: |pampa:
05 papillon, butterfly *pa:m? biam® pamp pamp *pa:m?3
m m
anT,
4X |vendre, to sell *pa:n? ba:n® pa:n P : *pap 3
pain
fils) male, male . . . . . .
477 :sor:) *a:j? dio® ?alj ?alj ?alj *Paj?
48 |au-dessous, under | *-ta:l? zigj® din® teaj zioj® ta:n ta:l *ta:l4
49 il, elle, he, she *han? han® han han han *han?
43) | manche, handle *ka:n? ka:n® ka:n ka:n ka:n *ka:n3
43] :f;sonde’hard’ *k-san? zan® ksan *ksan®
ame, it, l, . . . .. . . . . . . . .
43 :;?ﬁtesml sou *r-va:j? via® rave:;j* |raviaj? ava:;j? vaij? va:j? vaj? va:j va:j va:j *va:j?
433 |jupe, skirt *val? vaj®! manA"  |ncem? | ncee:m? ce:m?3 cane:m?® |apen? apen? apen basn ba:l *ba:l?
sana:?
434 |arbalete, cross-bow | *s-na:? na® 3 na: na:3 na:? nae:? na: sna: na: *sna:®
Pk sna:
bambou mince
435 (Thyrsostachys o o B | [ — P
-na:? nis na n“a nia ania? na: na: na:

siam), thin bamboo
(Thyrsostachys siam)

ta:l3

ka:m

kha:I®

Parwd

kwa:3
tan?
ta:3

ma:j?

cia®

damn

ha:j?

ba:n?

pa:n

han3

ka:n3

valj

ta:n®

ya:m

Parw?

ywa:3
tan?®
ta:?

ma:j?

jia®

da:n

ha:j?

dan

pampia
m3

pa:n3

pa:n?

ka:n3

via
vaj

no:s®

Muong | Muong | Muong | Mwong Proto
Bi Hoa Son La Thanh Vieticl
Binh Hoa
ta:® ta:al ta:® ta:n3
kaim®  |klaw? kha:m3
mamn'  |kha:l® kha:n® | *-me:w
Pa:w? Pa:w? Pa:w? Paw?
kwa:? kwa:3? kwa:3 kPwa:3 | *k-jaw?
tan? tan? dan?
ta:® ta:® ta:®
*k-ba:n
zia® zia® zia®
*p-sah
na:n3 na:n? na:n3 na:n3
ha:j? ha:j? ha:j? ha:j?
dan? ran® dan?
mamn®  |mamn® |man?
kan? kan? kan?
tom’ tom’ . .
e . i s |piom®  |biom?
piom piom
pa:n3 pa:n3 pa:n3 ba:n3
waij*®  |wa;? va:j*® va;j?
wal? vaa3 val® van? *ba:l?
na:3 na:3 na:? na:3
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Proto VN VN VN VN VN Maleng | Maleng | Maleng | Thavung | Thavung Churt Churt Arem Pong Pong Pong proto Muwong | Muong | Muong | Muong Proto
No. GLOSS Vietic Hanoi C6 Pinh | Nghi An Diém Vinh Kha Bro Ma Phon Ruc Sach Liha Phong Toum Pong Bi Hoa Son La Thanh Vieticl
Dién Phong Liéng Soung Binh Hoa
436 |chemin| way, path | *k-ra:? sa® khala:3 urae:? kPla: kPla: *kPra:3 tha:3 kha:3 kha:3
; B1 sla:® Pk 3 3 3 3 h hpeq-3 3 3 3 3 3 3
437 feuille, leaf *s-la:? la s ula: sla: ula: la: ulee:? la: kMla: la: *Kk"ra: la: la: la: la: la: la:
sra:
tona:j?
438 |loin, far *s-na:j? na:j® Kp,Pk sanaaj* cina;j* |tena:j® |[naj? na:j na:j na:j *naj® |na;j? na:j?
sana;j?
cher chi sapa:®
macher, chiquer,to |, 81
439 s-na:? a Pk ana:3 topa:® anae:? a: a: a: *na:? a:l
chew, chew tobacco n n n n n n n n n n
apa:3,
an®/
440 | manioc, cassava *s-ran? san® x N zan® ran? san®
sran
] | mois, month *k-ra:n?  |tha:n® - tha:n®  |thamn’ tha:n®  |thain®  [themn?  |k"la:n kPla:n kPla:n *kPra:n® |kMra:n® kharn®  |khainp®  |kha:n?
ronfler en dormant, . N N
ap to snore *t-nar? naj® sano:r? |anaw? tenal* |tenal* |anel? nan® sanal® |nal® *spal®*  |nal® nan* nal® nas nal®
blanc (de I'oeil, de
A |roeuf), whites (of *k-lan? tean® taka:l' taka:I' |taka:l *pa:k® |(pe:k®) [tan® tlan® klan® klan? *t-ka:l
the eyes/eggs)
4 | entendre, to hear *c-man? |man® tomen? coaman® |caman? ne: ne: ne: *pe:’ man’ man’ man’ *ne:
S |frire, to fry *-ramn? za:n® ya:n? ura:n®  |ramn? ra:n® sa:n® ra:n? tha:n3 ra:n3 *-ramn?
46 |front, forehead *k-lap?  |tea:n® kala:n®  |klap®  |tlamp® *kla:p®  |kla:n®  |ta:n® tla:n® kla:p3 kla:p®  |tapp®
M7 |joue, cheek *-ma:? ma®’ po:p’ pd3m?  |paxm? |podm? |podm? *kpe:w' |ma:? ma:3 ma:3 ma:3 ma:3 ma:3 *ba:m
8 | merle, blackbird *K-raw?  |sa:w®! tea:w® poaw* |paaw* kPra:w®  [sa:w? kharw®  |k"a:w®  [kPa:w®  [kPa:w® | *baiw?
(lune) brille, clair, to "
49 -la:n?  |sa:in® kla: kla: kla: bla:n3 sa:n® kha:n3 bla:n3
shine (moon), bright p-ia:n 0 N N N N N N 0
poignée, contenant
4Y) | d'une main, handful, |*-nam? nam® *knam? nam? nam? nam?
contents of hand
45] |gauche, left *Kk-la:j? tea:j®! kla:j kla:j pla:j *kla;j® | kla:j® ta;j? ciew’
poing, contenant
452 | d'une main, fist, *k-pam?  |nam® nam nam *knam?
contents of hand
453 | rugueux, rough *nam?  |pa:m® na:m na:m *na:m?
45 |banian, banyan *ta: da! siri:? ciri: matda? |[thi:2 ti:2 ti:2 ciri: kPlai kPli: kPlei *kbri2  |ta!’ 5a:’ ta:’! ta:’ da:’ *1-ri
délayer, mélanger, *h
4 a: fat! ha:! ha!! ha:! ha:! hee: ha! fa:! fa:! fa:! *k-var
5 dilute, mix P p p p p p p
4% pluie, rain *KkPma: miah! mi*! miah! miah! kumaa? |kumaa? |mia ma: kPma: ma: *kma:2 | me:? mia’ mia’ mia’ mia’ mia’
a'R
457 |trois, three *pa: ba! pa:’ pa: pa:’ P ; pa:’ pa:’ pae: pa: pa: pa: *pa:! pa:’ pa:’ pa:’ pa:’ pa:’ ba:’
pa:
jambe, patte, leg,
48 | P & *kanh kan® kan® kan®® kan®
foot
ta:’
45 | peau, skin *_ta: zaM ta:’
THta?,
4H) |midi| midday, noon | *k-la: teiof khala:’ kalia' pakoh’ cilis *kla:* kle:2 pa:n? klia' tlia' tlia’
énie, fantome,
461 & o *-ma: ma*' ma: sama: |ma: *sma:' |ma:'et
spirit, ghost
No GLOSS Proto VN VN VN VN VN Maleng | Maleng | Maleng | Thavung | Thavung Churt Churt Arem Pong Pong Pong proto Muong | Muong | Muong | Mwong Proto
’ Vietic Hanoi C6 Binh | Nghi An Vinh Bro Ruc Sach Liha Phong Toum Pong Bi Son La Vieticl
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Diém Kha M3 Phon Hoa Thanh
Dién Phong Liéng Soung Binh Hoa
(enfant) naturel, £L . . . . . . . .
k-ja: hwa:nA! kaja:n’ kaja:n' |kajain' |kajee: kls: klaa *kla:j! *K-la:
AL | oral chic) jamn n ja:n jamn' |kajam'  |kajae j j j j
43 |a droite, right side *tam dam?! tem? tem? tém? tém? tém *tik! tam’ tam’ tam’ dam’
cadet, 2em? . . kathae: s s s s
464 | cadette|younger *k-sa:m (tam) ceg? sam’ sam’ cee? cee? Pem em Pem em' |[dem’ em’ uin uin uin u:n *1€:?
sibling am m
465 |chevreuil, deer *t-ba:n ma:n* po:j%® po:j? po:j" haka:;j' | paj tuba:n' |taba:n' | tlusp? |coin cn cn *co:n*  |bain' ba:n’ ba:n’ va:rn' ba:n’ *12:1?
466 | cing, five *dam nam*! dam’ dam’ dam’ dam’ dam’ dam’ dam’ dam dam dam dam *dam' |dam’ dam’ dam’ ram’ dam’ ram’
467 |crabe, crab *Kk-tarm za:m*”! kataim' |katam' | yim? kataxm' | se:p’? katoxm' |kata:m' |kata:m |ya:p hla:p hla:p *ra:p®  |kPruzm?® | kua' kua' kua' kua' kua' *kua
468 |dent, tooth *k-san zan™ kesan' |kssan' |kasan' |kasan' |kasan' |kasan' |kesan' |athan *kne:n' | nen’ than' san’ san’
49 | deux, two *ha:r ha:j* ha:I' ha:r ha:w' ha:' ha:l' ha:l' heae:l ha:n ha:l hal *ha:l ha:I' ha:n' ha:I' ha:a ha:I' ha:n'
40 |empan, span *c-ka:n ya:p”! saka:n' |cika:n' |toka:n' |cika:it” |cika:t? |teka:n' |teka:n' |cikee:n |ka:in *tka:n' | ka:n' ya:n' ka:n' ka:n' ka:n' *c-ka:t
471 |os, bone *t[-?a:n stant stan?! stan?! sa:n ce:n? caan sa:n? kajien! |sa:n? sa:n? sian sian sien sansien |*sten' |sian’ stan’ stan’ stan’ stan’
pousses de bambou
4T |comestibles, edible *t-ban man*' ban’ taban' |ban’ ban’ toban' |teban' |aban ban ban ban *ban' man& |ban' van' ban’ van'
bamboo shoots
tresser, tisser, to
’ ’ *ta: da:n” tan’ ta:n’ ta:n’ ta: ta:n *ta:n' ta:n’ ta:n’ ta: ta:n’ ta:n’ da:n’
473 olait, weave n n n n n n n n n n
A ya:n's
474 |fonte, smelt *t-ka:n ya:nA! ka:n' ka:n' ka:n' ya:n' ka:n’ kaon' ya:n'
amn;,
475 |questionner, to ask *ha:n ha:nA! ha:p' ha:p! ha:p! ha:n’ ha:p! ha:n! ha:p ha:n *ha;p' | hamn!
ha:n'S
476 |grotte, cave *ha:n ha:nA! ka:p ha:n’ ha:n’ h 01 ha:n’
amn',
bambou
Dendrocalamus),
477 ( ) *Kk-tamn za:p™ kata:n kata:n' ta:n' Sa:n’ ta:n' ta:n'
bamboo
(Dendrocalamus)
harbon de bois,
4R | chardon debols *Kk-can tha:n™ can kcan can *kcan!
charcoal
dur, coriace, hard, .
4 |ou conace, har *k-ta:l za:jM ta:n ta:l *kta:!' | ta:l
tough
48) | manger, to eat *dan Pan?
48] |anguille, eel *-lam lianA! lian’ luon’ la:p’ la:p’ non lian *lion' lian' lian' lisp' liap' FETIL liap’
bois, végétal, wood, . R N R
4 plalntv & W *s-ran san” siren? sirén then? cirén kPlan kPlan kPlan *kPran' khan'
o ma:n'/b
483 |branchies, gills *k-ma:  |ma:p™ tama:k’ tokak? |kuma:n’ umae:? ma:n’ ma:n’ ma:n’ .
amn
44 | cent, hundred *Kk-lam team? kalam’ klam' tlam' tlam klam *klam' | klam' tam’ tlam’ klam’ klam’ tam’
homme vir, male, . . . . .
485 *p-la:l tearjAt ko:n? paku:n? kop? pla:n pla:l pla:l pla:I tia® tia® tia® dia® *ta:?
man, male
lée blanche, whit : . . khian' S .
4Ry | Beee dranche, white *Kk-ra:n stan™ sion' khian' ) . khian'
frost kian’,
487 |iune, moon *b-lan tean™ pla:n plan ploon *pla:n? | plon? tlan& klan’ plan’ tan’ *p-lomn
4R | rapide, fast *m-lan nen?t len' nan’
48) | plein, full *b-lam lamA! blam blam blam *plam'
cocon, larve,
490 Y *namn na:nAt
cocoon, larva
No GLOSS Proto VN VN VN VN VN Maleng | Maleng | Maleng | Thavung | Thavung Churt Churt Arem Pong Pong Pong proto Muong | Mwong | Muwong | Muwong Proto
’ Vietic Hanoi | C6Binh | NghiAn Vinh Bro Ruc Sach Liha Phong Toum Pong Bi Son La Vieticl
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Diém Kha M3 Phon Hoa Thanh
Dién Phong Liéng Soung Binh Hoa
) aha:p’ .
491 | bailler, to yawn *sp-?a:;p  |pa;p” sana:p’ ana:p’ |taho:p? cona:p’ |tena:p’ |a?isp na:p sna:p na:p *spa:p’ |na:p’ na:p’ na:p’ na:p’ na:p’ na:p’
AP |chanter, to sing *ha:t ha:t? ha:t” ha:t” ha:t” ahae:t ha:t’ ha:t’ ha:t’ ha:t’ ha:t’
?ak?ak |k"s?ak *?ak?a:
493 corbeau, crow *kr-?a:k ?a:kP! ?a:k’ kr?a:k’ , ka?a:k” |?a:k’ ?a:k’ ?a:k ?ak?a:k |?ak?a:k |?ak?a:k % ?a:k’ Pa:k’ ?a:k’ ?a:k’ ?a:k’
AA | corps, body *cak teak®? men*? | min*? min? teak?! cak’ cak’ *to:! san’ pa:k® pa:k® pa:k® ba:k® *bok
4B |eau, water *dazk niak®  |na:k" n“a:k®" |nisk® |na:k® |da:k? da:k? da:k? da:k? da:k? da:k? da:k? dae:k dak da:k da:k *da:k?  |da:k? da:k? da:k? ra:k? da:k? ra:k’
écoper, assécher
éch
4% (pc_:ur pécher), to *Pa-sa:c  |tat™” sa:c’ sa:c’ asa:c’ |atha:c sa:c sa:c *sa:c?  |sait’ sa:t’
bail out, to drain (for
fishing)
presser (fruit),
497 |essorer, to press *pat vat® pat’ pat’ pat’ pat pat’
(fruit), wring
4R |sable, sand *t-ka:c ka:t?! ka:t?! kva:j*?  |ka:t™ ya:t® toka:c?” |toka:c’ |tokaic  |k"le: phle: kPle: *phre® | kraj'  |ya:t? ka:c’ ka:c’ ka:c’ *-reh
40 f::glseii:es bois, *-pat vat® paleem' |plexm palem' [pale:m’ |pale:m' |pliim’ pli:m’ tliam plezm ple:m plaem |*plem' |plexm’ pat’ pat’ pat’ bat’ *ple:m
ainé de pére/mére, ba:k’/
S |father/mother's *pak ba:kP! pu:’ *0:n! :k7 ba:k? ba:k ba:k ba:k ba:k
elder brother pa:
arriere petits- tho:n?
1 |enfants, great *cat teat™ cat’ cat’ cat’ cat’ cat’ cat’ . cat’ cat’
. / cat
grandchild
conduire (a la
P longe), to lead (w.a | *-tac zatP! atak’ tak? tak? tak tak *tak’ tac’ tac’ dac’
tether)
B |acheter, to buy *cark tea:kP? ca:k’? cak *ca:k?  |calk?
barrer (une riviére), |, 1 7 7 7 7 7
in to obstruct (a river) tap dap tap tap tap tap dap
5 des!rer, avorr sof, *kha:t xa:t? kha:t kha:t *khait” | kha:t? kha:t’
desire, thirsty
porter (sur I'épaule),
6 |to carry (on *pbak va:k?! ba:k ba:k *pa:k?  |va:k’ va:k’
shoulder)
récolter,
)7 | moissonner|to *_kac kat®
harvest
fermer (yeux,
B [bouche), to close *k-nap nap® kapap’ |kapap’ |kapap’ |(kani:p? | kapi:p? |kapap? |kanap’ anip nap kPnap’ |pap *kpap® nap’ nap’
(eyes, mouth)
P |cire, wax *k-ra:p sa:p®’ ta:p’ kera:p |keya:p’ |kMala:p? |khala:p” |kra:p? |sa:p’ kPhla:p *kPra:p? |kPra:p? |sa:p’ kha:p?  |kha:p?  |kMa:p?  |saip?
510 |fer, iron *Kk-rac satP kPlat” khlat” fat’ lac kPlek lac *kbrac? |kPrat’  |sat’ khac’ khac’ khac’ khac?
511 |froid, frais, cold, cool | *t-ma:c ma:t> roma:c' |tama:c ba:t’
512 | paresseux, lazy *k-na:k na:k®! na:k na:k *kpak? |pa:k’ na:k? pak? na:k?
étaler (natte), to .
513 ( ) *p-la:t tea:j pla:t pla:t pla:t *plait’ | pa:t’
spread (a mat)
étaler, exposer au
514 |soleil, to spread, *p-ta:s ta:j? pata:j°® |pata;j? |[ta:wM? |hata;"™ |ata;j"™ |ta:rh ta:I" the:l ta:t ta:c *ta:c”  |ta:l ta:j® ta:j® fa:j® da:j® *p-ra:s
expose to sun
515 |gratter, to scratch *-kas ya:j? xa:n xot®! ya:jB? xa:j! aka:j? aka:j | akaj™ ka:c *ka:c?  |khal® kha:n®¢ ka:j® ka:j®
agiter, remuer (la vaivaih
516 |queue), to shake, *vas vaj“! kudaj® ) Vel avar  |valvalt? val® vaj°® van®

wag (the tail)
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Proto VN VN VN VN VN Maleng | Maleng | Maleng | Thavung | Thavung Chirt Chirt Arem Pong Pong Pong proto
No. GLOSS Vietic Hanoi | C6Binh | NghiAn Diém Vinh Kha Bro M3 Phon Ruc Sach Liha Phong Toum Pong
pién Phong Liéng Soung
semer (le riz) a la
517 |volée, to broadcast | *va:s va:j? va:j®® va:wh? vajh va:l® va:c va:t va.c *va:c®
(rice)
518 |langue, tongue *la:s ligjc? la:n®' [wajB2 niojt? la:j®2 la:j® la:j? loawh? |[lajh lajh [5arh? I3al"? lish la:c la:t la:c *la:c®
519 |ait, milk *p-rah sia? sia? sia? thigB2 siab?
520 | riche, rich *K-faw zawh? zawh? zawh? | zaw?? teaw?? | kaca:w kaca:w kacew? |kacéw? |cew
troupeau, essaim, R . . .. .. .
21 flock. swarm *baj baj”? pe:j? paaj? paaj? baj
ainé, premier (-né), N \ \
2 P . ( ) *da:w dow?? toaw tdaw tdaw
elder, first (child)
SB creuser (un canal), . . N \
to dig (a(ditch) b daw da:w?? pik’  |paik’  |phK tp? | tuip?
524 | épais, thick *k-daj zaj*? taj ktaj taj *ktaj?
525 |créte, comb *ma:w ma:wA? sakil? takir? mpo:n' |kapo:l® |apa:l® kaci:k? |kaci:k? |mbi:l paon kpo:n pa:n *kpo:n'
Etre humain,
population (groupe), " .. o . 5 " "
5% human, population *na:j nisj*? na:j*? malemn? |malen na:j? na:j?
(group)
527 | menton, chin *ka:n? kam”? ka:n? ka:n? ke:n? ke:n? *ka:n?
faux kapokier
52 | (Bombax), kapok *-ka:w? ya:wB?
tree (Bombax)
529 | courir, run *1al? teajB? ajel* agal? hato:n’ tanaj® |anaj® can cal *cal®
(plante) sauvage, % 4. B2 . .
530 wid (oton) dall?  |zaj] ta:n ta:l
eu profond,
531 |Peup *gain? ka:n®2 kanka:n |ka:n kanka:n |*ka:n*
shallow
tordre, essorer, to % B2 T
32 twist, wring van? van van van
emprunter, to q q a
53 borr:ow *ma:n? misn®  |mian® [[may] |mamn® |ma:n® |ma:p3 maap* maan* |[maan* |mapp? |mampn *ma:p*
534 |iourd, heavy *-nan? nan®2 anan? nan? nan® nan? nan? nan nan nan *nan?
535 |alcool, alcohol *ra:w? ziaw®  |zioaw®? |ziow®? |ziow®? kin3 kan? kin3 kin® kin® pado:’ yiew hligw hligw *riew?
coupe-coupe, bush- . . .
536 kniufz S *m-ra:? ziaB? ziaB? zVab? ziaB? mayaa® maraa* |maraa* p"la: p"la: *phra:*
plants de repiquage,
537 |rice seedlings (for *s-ma:? ma®? sama:? ma:* ma:3
transplanting)
538 | plonger, to sink *lan? lan®? len* len* len* len* lan lan *lan*
539 |chaume, stubble *ra:? za®?
S0 |sate, salty *-man? man®? man kmen *kman*
suc, résine, drogue, * . . . .
41| ar? 1aB2 1a®2 1?2 zin®
sap, resin, drug n n n n "
2 |venir, to come *la:j? la:jB2 la:j lazj lazj *lazj*
A3 | poulet, chicken *r-ka: yah? yat! ka:' ka:! uka: ka:! ka:! toka!’ toka!’ lakae: ka: ka: ka: *ka!
S | aubergine, eggplant *ga: ka*? caha:n' |[cirha:p’ haha:n' |aha:n' |ka3a? koa? ka: ka: *ka:?
S |iguane, iguana *da: da*?

ve:l®
le:l®
sia®
jaw

pe;j

ca:

(kisj*)
mo:|?

ka:n?

ka:w

cal®

ka:’
ke:?
le:n?

le:n?

va:n°®

la:n%®
s;,a56

jaw

Saaj?

mo:n?

naj

lan
sa
man

te:n?
ya:
ka:?

Muong | Muong | Muong | Mwong Proto
Bi Hoa Son La Thanh Vieticl
Binh Hoa
la:j*® la:j® la:j* © la:j*e
kha:4e kha:® fa:*e
ta:w? ta:w? ta:w? *pik
taj? taj? taj? taj?
ke:I? ma:w?  |ke:l? *m-bi:l
na:j? ma:a*  [mo:l? ma:n* | *moa:l?
kanka:n
“n3 -n3 -n3
kamn ka:n ka:n 3
ka:w? ka:w?
cal*® caa* cal*® can“® *t-naj?
ma:n?® |[mapnp* |map*® |ma:p*e
nan*® nan* nan*e nan*é
ra:w*®  [ra:w? tha:w?®  [ra:w*® | *kan?
ma:*® ma:* ma:*® ma:*®
lan® lan* lan*
za* tha:# za*
man* man*
niat
te:n3
ka!’ ka:’ ka:’ ka:
ka:? ka:? ka:? *cr-ha:n
kaj?
ti:2 ta:2
da:?
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Proto VN VN VN VN VN Maleng | Maleng | Maleng | Thavung | Thavung Chirt Chirt Arem Pong Pong Pong proto
No. GLOSS Vietic Hanoi | C6Binh | NghiAn Diém Vinh Kha Bro M3 Phon Ruc Sach Liha Phong Toum Pong
pién Phong Liéng Soung
défense
M6 | (d'¢léphant), *na: na*? ne:? nsa? kasan' |na:? na:? palda? |palda? |palia na: na: na: *na:?
(elephant) tusk
vieux, agé|old (in . | \
7 age) gélold( *k-ra: za? teat! kara:' kara:! kiya:' kumek® |kamek® |bare: *thaw
krnae:?
AR | maison, house *na: na? kana:® | krno:? kano:3 ?uh na:? na:? na: na: na: *na:?
rno:
tan?a:
59 | molaire, molar *-ha:m ha:m*? . ta?axm' |?@&m
m
550 |iong, long *jair za:j*? je:l? jrar jarw? joal? ( *jon™)
551 |gibbon, gibbon *k-van vianB? kwan' |kwan kwan' |jo:k? kajo:k” |jo:k? jo:k? kwan jaok kjo:k jork *kjo:k?
sucre de canne
’ *da: dianh? dian? da:n' *dian?
552’ sugarcane rJ r] rJ r] r]
labourer, charrue, to . N \
553 *gal kaj*2 kal? kel? kel?
plough, a plough
5% | plat, égal, flat, even *ban ban*? pan?
épervier (filet), .
55 | P (flet) *1a:l tea:jA? ce:l? coal? ca:n ca:l *ca:l?
casting net
55 |indigo, indigo *1arm tea:mA?
groupe, troupeau,
557 |essaim, group, herd, |*da:n da:n*?
swarm
déborder, to
58 *p-lain tea:n?? kla:n? pla:n?
overflow
grosse mouche, * .
-la lan”? lan”? kiaB! anB? malan' |[malan’
¥ bluebottle fly . . . nan . .
59 |van, winnow *g-ra:n sa:n™? kPra:n' |sa:n’
aréqUier’ areca, * v A2 A2 A2 A2 11 11 .| Al
-na: teaw teaw teu tow ana: ana: ana: ana:
Xl arecanut, areca p-na:n ¢ ¢ ¢ p n |p n p n|p n
52 | dix, ten *ma:l miaj*? miaj? miaj? ma:l *ma:l?
3 caquetter, to cackle | *k-ta:k kukP? kuta:k” kuta:k” kuta:k” |kuta:k? |kute:k |kata:k |kato:k *kata:k”
it" khsha:k .
564 |crachen o sPit"/ ok | xako kohe:k® |krhak  [keha:k® kohak® |koha:k® |kehe:k |khak  |khack  |khak | *kMaik®
crachat, spittle 7
battre (le riz),
écraser du pied, to 4. . D2 . g . g . . . *po. 8
565 thresh rice, to crush da:p da:p taap kate:p kate:p |tap tap ta:p
with the feet
566 |lien, corde, link, rope | *ja:k tearkP? coak® coak® ca:k ca:k ca:k *ca:k®
kwa:t
567 | éventail, fan *gwa:t kW¥a:tP? sapal’ tapen' |tapel’ kwa:t® kwa:t *kwa:t®
Lkwa:t
tenir dans les
58 | machoires, to hold *ga:p ka:p°®? ke:p® kaap ke:p® ke:p® ka:p ka:p ka:p *ka:p®
in the mouth
0 poser, to put *dac datP?
57 |se vétir, to dress *mak makP? mak® mek? mek? mek? mek mak mak mak *mak?®

na:?

kPra:’

dian?
kal?
pan

ce:l?

caim

ple:n?

blen?

miaj? et
kuk®
ta:k’

kha:k®

te:p®

ce:k®

kwa:t®

8

ka:p
tac®

mak®

ne:?

sa:’

ha:m?

juan')

vian*

da:n

kan

ca:n?

ceim

tamn

ealn

miaj?

ca:k®

kwa:t®

tac
mak®

Muong | Muong | Muong | Mwong Proto
Bi Hoa Son La Thanh Vieticl
Binh Hoa
na:? ne:n® na:2 *p-la:
kha:2 kha:! kha:2 kha:2
pa:? pa:? pa:? na:? *k-rn-a:?
ha:m? |haim? |ha:m? *-?a:m
jaij? za:j? za:j? za:j?
( vian4®
vian* /z0:k®) |vien* *k-jo:k
| jo:k®
dian? dian? dian? dian?
an?s
pan’ ban’?
pans,
ca:n?
ca:m? ca:m? ca:m?
ta:n? ta:n?
tla:n? kla:n?
lan?
kha:n?
na:n’ na:n’
kuk?® tark?
a:
ta:k?
kha:k®  |kha:k®  [kPark® | kMark®
ta:p® ta:p®
ca:k® ca:k® ca:k®
kwa:t® |kwa:t® |kwa:t® |kwa:t® |*s-pal
mak® mak® mak® mak®
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Proto VN VN VN VN VN Maleng | Maleng | Maleng | Thavung | Thavung Chirt Chirt Arem Pong Pong Pong proto Muwong | Muong | Muong | Muong Proto
No. GLOSS Vietic Hanoi C6 Pinh | Nghi An Diém Vinh Kha Bro Ma Phon Ruc Sach Liha Phong Toum Pong Bi Hoa Son La Thanh Vieticl
Dién Phong Liéng Soung Binh Hoa
laniéres de bambou,
571 . *la:c la:tP? la:c® la:c’ la:t *la:c® le:t® la:t® la:t® la:c® la:c®
strips of bamboo
ou des poulets,
52 |P : P *ma:c ma:t®? sape!’ sopae’ ma:t ma:c *ma:c® *s-pe:
chicken louse
573 |fade, tasteless *m-la:c la:tP? mala:c? mla:c mla:t mla:c *mla:c® |ble:t® na:t®
kle:t
glisser, to slip *b-lazt teiatP? kle:t lact kli:t *pla:it®  |[pla:t® tiot® tliot® kliat® *g-le:t
p"la:
éplucher, gratter, to
55 P & *p-lazk lotP2 pla:k pla:k pla:k *pla:k’?
peel, scrape
riz non glutineux, . N N . . .
576 nonglut?nous e *k-sa:j te nhaeng |te®? coaw? lodn? salj salj *ksa:j' | cam' cam’ cam’ cam’ *cam
épouse ainé de la
577 |mére, moth's elder *-naij [may] |la*? maB2 na;j’ naj na:j’
broth's wife
578 |milan, kite *Kk-la:n? diw”? ka:j?? ziow"? kala:n® |kalain? |kalain® |ksla:n® |kalain® |kala:n® |ksla:n® |kalee:n? |[hein hael *kla:n? tla:n? kla:n3 kla:n® tamn® *hel
étoffe de coton, . ) kapa:w . . . . . ) )
50 cotton cloth *k-pa:s va:j“ kopa:;j® | krdo:? | P kepaj”™ |kspaj” |kupa:l® |kupa:l® |kupe:l? *kpa:j' | pa:l® pa:n®*® |pa:;j® pa:j® pa:j® ba:j®
frapper de la main,
540 |gifler, to hit with *t-pah va topa:® |tepa:? |[tepah' |tepah’ tepah' |tepah’ |mpah pa:® pa:®
hand, to slap
VOWEL *3:
581 | bec, beak *k-boh mo®! mo:* sand;j' |sano:;' |tuboc? |cabac” |mba:c |bo: bo: bo:* ba:>¢ ma:® ma:® ma:® ma:® *c-ba:c
582 | goutter, to drip *k-[oh noct thaga:s kajoh! tagoh’ tagoh’ tah jo® nas
enfiler, piquer,
583 |brochette, to thread, *tfoh so¢! €256 s3:3 hacoh’ so:4 coh’ so: sa: *s9:3 saw’ $2:°8 s2:° s2:j*6
to sting, to skewer
5% |herbe, grass *koh ko®" koh' koh' koh' koh' bat bat bat *bat’  |kp:® ko:®6  |ko:S ko:® ko:® ka:® *bat
585 |rouge, red *toh da“! toh! toh! to:® kaon ka:l *ko:I' da:se ta:® ta:® ta:® da:® *ko:l
écorce > coquille, N .
5% d *-poh v khdboh' | kdbaoh' kpa: pa: po:S voa®® po:4e pa:® pa:® bo:46
bark > shell
corbeille (grande et
587 |plate), basket (large | *-coh 20 kPro:n' co:® ca:®
and flat)
588 |aboyer, to bark *k-roh sua® s2:°¢ karua® |ksyoh? |kaluh’ u:pd u:pd kPlo: kPla: kPlaw *kPro:*  [kPro:® 52:°¢ te:? te:? *dun?
ne pas (interdiction),
559 pas i . I, fon) *-noh no¢! no: na: na: *na:3 na:s
do not (prohibit)
) |fatigué, tired *-ma:s moj! na:kP?  |bew® | nokP? mo:j mo:j *mo:j3 na:k®
kMa:j5 S -
Pl |gravier, gravel *K-ra:s 52} kPra;j®  |s2:1j°® )
2 | queue, tail *t3:] dusj* | dujA! dusj* |dusjr’  |[toj* to:j’ tooj? tuej? tooj? tooj? tuej? tuej? tusj o1 o o *t3:j2 to:j? Suaj? tuoj’ tuoj’ tuoj’ duoj’
93 |fouet, whip *p-ra:j 2ojM ura;j Y2ij bra:j! bra:j! raij Yo hla:j hla:j *ra:j! ra:j' s2;j ra:j' ra:j' tha:j!
A | banane, banana *corj? teuaj® namn? namn? kado:? nand kataj’ kataj’ ataj cajj caij caij *ca:j? ca;j? ca;j? cuoj? cuoj? cuoj? cuoj? *Kk-taj
595 |boire, to drink *:n7? ?uan® [ Punp® ?uan®  |[Puan® nu:? nu:3 nu:3 nu:* nu:* nu:? no: no: nu: *no:* no:* na3 3 ?n? ?n? a3
bouquet, botte,
5% bouquet, bunch *po:? bo® pa:3 pa:3 pa:? po: po: po: *po:3 pae:3 pa:3
597 |chien, dog *Pa-c0:?  |tgo®! ca:3 co:3 ca:3 ca:3 aca:® aca:® aca:? ca: ca: co: *co3 co:3 co:3 ca:3 ca3 ca:3 co:3
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Proto VN VN VN VN VN Maleng | Maleng | Maleng | Thavung | Thavung Chirt Chirt Arem Pong Pong Pong proto
No. GLOSS Vietic Hanoi | C6Binh | NghiAn Diém Vinh Kha Bro M3 Phon Ruc Sach Liha Phong Toum Pong
pién Phong Liéng Soung
&tre, avoir, il y a, t
5% zerioa;::\llre ! tz:re ?s *ka:? ko® ka:3 ka:3 ka:2 ka:3 ka? ko: ka: ka: *ko:3
59 |fumée, smoke *k-haij? | xoj® kaha:j® |kaho:j? |kaha:j® |ksha:j® |keha:j® |kaha:j® |ksha:j® |aha:j?  |kMojj kha:j kha:j *kho:j3
60 |sel, salt *Ha:j? muaj®  |m%¥sj® | moj® muaj® | maj® bo:j? bo:j? ba:j? bo:j? bo:j? bo:j? bo:j? ba:j? ba:j bo:j bo:j *ba:j?
@01 |vent, wind *Kk-jo:? ikl kajo:3 kajo:?  |ksjo:3 kaju:® kaju:3 kajo:3 kajo:3 kaja:?  |jo: kajo: jor *kjo:3
AL | ombre, shadow *pa:n? bon® pa:n®
a3 zZ:iZT;::nique, *da:n? non® da:n3 na:n® *na:n3
crier (animaux), .3 NE]
o meugler, cry (of *93:7 Pekd ?3 3/ 73 a:€:| 3/
animal), moo jen ate:n
bonba: oNpa: unpu:
AD |vessie, bladder *pa:n? bon®! s b0 f P3:0 hapun® |apun z P pa:n *po:n?
descendre, to go
a» down & *tfon? suan®  |suan®  [suan® |susnp®
liseron d'eau
)7 |(pomea x), water *bain? muan® [mun® |[musn® |muan®
spinach (Ipomoea x)
bout, extrémité >
AR |tétine, end, *ka:j? kuaj® kaij ko'j *Ka:j*
extremity > nipple
AP |difficile, difficult *khy:? x28! kha: kha: kha: *kh:3
610 | nasse, trap *t3:? do® to: to: to: *to:3
vinaigre, acide,
611 vinegar, acid" "apre, |*j2:? teuatt cod* cod?
bitter
612 |ligoter, to bind *Kk-1o:j? teoj® kalo:j? kalo:j? kla:j? tha:j? tla:j?
613 |ioup, wolf *K-ra:r? s2j®! to:l* kal:w?® |kalo:n® |kalo:l®  [kro:® tho:I3 kera:l?  |kla:n kla:l kla:l *klo:®
ongle, sabot, griffe, |, kato:n'
-ma:n? | mon® kato:n' kato:
64 nail, hoof, claw " . 0 | ma:n? 0
615 |riz paddy, paddy rice |*?a-I2:? lua® 1282 [58 nua®! 158 ulo:3 aly3 aly:3 ala:3 ala:? o: law *|o:4
chauve, crane rasé,
616 |bald-headed, shaved |*k-ra:I?  |soj® kuru:l® kale:n®  |kale:l® |kl |so:l? konla:n | klo:l klo:l
head
617 |doigt, finger *-na:n? non® kada:j® |kudo:j? |kuda:j® |kado:j® |kado:j® kuve: doij doij doij *do:j3
entre-noeud,
618 | phalange, inter- *p-lo:n? | lon® Puan® |lan® dot™ lon® palan® palan? plan plon plan *plain®
node, phalanx
cime, extrémité, tip, " B2 3
an? on ko:
619 o n n n
&) |édenté, toothless *-ma:m?  [mom®
@21 |rassasié, satiated *da: no™ do:! do:! do:! da: da: do: do: *do!!
@22 | mesurer, to measure | *ta: doA to!! to: ! the:k® to!! o’
beill ,
a3 :1:;0'2 ?::mne *p-to: PonpM pato!! pata!’ tato: *kto!!
64 |tousser, to cough *ha: ho?t ho: ha: ha: *ho!!
@25 |fourreau, sheath *pa: ba:wA! | baj*? [bbu] ba:wA! pa: *po:!
@ | cendres, ashes *p-lo: teo™ munA'  |bup’ bu:p bu:n bu:n’ bu:p bun bu:n bu:p *pu:p'
627 (feuilles a) couvrir, *kelo: teoM *Klo:"

cover (with leaves)

ko:3

kPo:j?
i3

bo:j
SD:
po:n?

ta:l3

cn

muon?

ka:j*

kha:3

klo:j?
klp:I®

la:®

do:j?

ka:j*
bo:p’
do!’

to:’

plo:
klp:!

ka:3

kha:j?
bo:j?
jua
pa:n?

na:n3

?0.56

bon

3

ba:n

joan*

muon?

kha:3

to:j?
saj?

ma:n?

lua

na:n3
to:n?

na:n*

ma:m
do?’
do?’

ha:!

o

o

Muong | Muong | Muong | Mwong Proto
Bi Hoa Son La Thanh Vieticl
Binh Hoa
kha:j? kha:j? kha:j? kha:j?
bo:j? voj3 bo:j? voj?
s2:3 s2:3 s3:3 sa3
pa:n? pa:n? ba:n?
do:n® na:n3 do:n®
*-te:l?
pa:n? bonbo:n |panpain
p:):r]?: 3 3
suon? suon?
ba:n® va:n?
tha:j? kla:j? kla:j?
kho:I3 kha:a®  [kMa:l®
ma:n®  |mam®  [mopd ma:n® | *k-to:n
[2:4¢ 34 [o:%¢ [2:%¢
[o:148 lo:a* *Kk-la:I?
na:n3 na:n3 na:n3 na:n? *k-da:j?
plan® plan®
na:n* na:n*  no:n*
ma:m3®  |ma:m?
do!’ 8o do!’ ra!’
ta:!
o] o] o]
bu:n’ pu:n’ bu:p’ vup’ *bun
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Proto VN VN VN VN VN Maleng | Maleng | Maleng | Thavung | Thavung Chirt Chirt Arem Pong Pong Pong proto
No. GLOSS Vietic Hanoi | C6Binh | NghiAn Diém Vinh Kha Bro M3 Phon Ruc Sach Liha Phong Toum Pong
pién Phong Liéng Soung
fils, fille, générique
ax depersonne,sop, *Kka:n konA! konA! kadp:? kamn’ ka:n' kamn' ka:n' ko:n ka:n ka:n *kan'
daughter, generic
person
jeune, tendre,
&9 | *k-n-2:n |nan? kana:n’ kata:n® |kate:n? na:n na:n *no:n’
young, tender
(tirer) juste, (to "
60 do: teun® to: to: too *t3:n?
shoot) true " cun " " " "
631 |jonc, rush *k-ramn sonA! kara:n' kaya:n' [xS-, kero:n'  |toin’ kara:n
clair, limpide, clear,
a2 [ P *k-lain teont kla:n kla:n *kla:n'
limpid
63 arracher, récolter, *0o-c o UDAC e
pull out, gather po: n P po:
) ca?a:k’
634 | cerveau, brain *c-?atk kP! ?:nd ?0:n0°? 20 ca?a:k’ 5
[ta?a:in
635 |macérer, macerate | *pa:p Riap” pa:p’
affGter, émincer, to
6% ' ’ *pa:c vot?!
grind, chop P
637 |avaler, to swallow *daic nusat® |n%at® |not™ nuat® do:c do:t do:c *da:c?
& * D1 7 7 h 7 N .8 N N YOk‘ hlok‘ * 8
crapaud, toad -rok kok urak rok hok Iok atu:t atu:t utu:t h ro:k
yok lo:k
639 | écureuil, squirrel *p-ra:k sokP? kujo:t®  |kujoot | kujuot® camo:k’ |tumo:k? |parack |pPlozk p"la:k p"la:k *phra:k?
(§40) balai, broom *tf-nazk nuak®’ na:k snazk na:k *sna:k?
641 | brouillard, fog *k-ma:k mok®’ ma:k kPma:k | mowk *kma:k®
6L | remplir, to fill up *-ra:c 2ot yo:ic hlazc *ra:c’
6B | disette, scarcity *-na:t not®’ na:t na:t *na:td
6 |balayer, to sweep *dzo:k suak®? satk *so:k?
moustique, mouche, . . . . .
(§75) q *ma:s muaj® | mon® mojB? musgj?? ma:j*¢ | mo:j? ke:p’ so:l® *no:n
mosquito, fly
646 |sléphant, elephant | *-vo;j vajAt H3 19:? jo:3 acean? |acdan? |acien VIj VIj VIj *voj!
trompe (d'éléphant), . . . . . L.
A7 pe | phant) *vaj vajA? va:j? va:j? vo:j? vo:j?
(elephant) trunk
&8 | mouche, fly *m-ra:j zusjf? | zoj? 70j*? zugj*? | z0j*? mara;j' | mura;j’ moj"" moj" para:j?  |[paraj?®  |urugj Y2 hloj ho:j *ra:j?
69 | asticot, maggot *Kk-ra;j 20j*? tih €l *corj!
pinces (de crabe), " konka:n | konko:n
() ka:n? kon”? ka:n* ka:n* kon? 2 *na:n?
(crab) pincers L n 3 ? L L nken 1:0 3:0
orge, gosier, throat, N \ \ \ \
651 & IIgt & *-ha:n? hon®2 kard:n* |kard:n? |kayd:in? knroon* |kuroon?
gulle
cime, extrémité,
62 i *ko:p? kon®2 ka:p3 ka:p? ka:p3
cyme, tip, end, xxx
cage a poule, hen
633 |eeeeP *k-do:n?  |teuan?? do:n kda:n *kda:n?
cage
64 |crane, skull *Kk-ra:? 582 ca?a:k’ |tlua? Iolo: khla: Iala:
teindre, laquer (les
655 |dents), to dye, *na:m? nuam®2 nu:m# nam*  |katap’ |katap’ |pu:m? |[pom narm narm *na:m*

lacquer (teeth)

ko:n'

de:t’

0:k7

po:p’

du:t
rekre:k®
rek-
re:k®
to:l®
(ke:®)
s2:k®

mo:k’

mo:l®
vD:j
Vj

ra:j?

kPro:j’
na:n?
ha:n

ka:j

kPra:*

na:m

ka:n'

tmn

2K’

do:t?

sawk’

noak®

muoj*
o N|

Vj
o N]
ka:n?
ha:n

na:n

SJ!

nuom*

Muong | Muong | Muong | Mwong Proto
Bi Hoa Son La Thanh Vieticl
Binh Hoa
ka:mn' ka:n' ka:n' ko:n'
na:n’ na:n’ na:n’ na:n’ *k-ta:n?
dun?)
kla:n! kla:n!
pa:c’
?2:k7 ?2:k? *t-22:n?
pa:c’ pa:c’ pa:c’
ra:k® tha:k® *ro:k
cuot?® cuot?® chuot® *to:I?
sa:k?
mo:j°¢
ma:j°®  [moa:j® ot ! mo:j°6
wo:j' varj' voj' vaj' *[i?
wo:j2 vo:j? vo:j? vaij?
rusj? rusj? thusj? ruaj?
kha:j? kha:j? kha:j?
ka:n? ka:n? ka:n? *na:n
ha:n* kha:n*e *k-ra:n?
na:nt nan%  |noin?
npuom?* [(puom* |puom* |puom?* |*k-tap
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Proto VN VN VN VN VN Maleng | Maleng | Maleng | Thavung | Thavung Chirt Chirt Arem Pong Pong Pong proto
No. GLOSS Vietic Hanoi | C6Binh | NghiAn Diém Vinh Kha Bro M3 Phon Ruc Sach Liha Phong Toum Pong
pién Phong Liéng Soung
riziere humide, wet . .
66 | *ramn? zuan® |zuan® (z%an®? |zuan® ra:n? ra:n? ya:n* ruon? ran?, yo:n Mo haon
rice
657 |suie, soot *m-la:? naB2 mla: mlaw *mlo:?
zébu, bovin, zebu,
63 ) *bo: bo*? pa:2 pa:2 bo:? bo:? bo:? pa: paw *po:2
bovine
ramper (chenille),
6 glisser, to crawl *ba: poA? pa:? *ha:!
(caterpillar), to drag
attes, legs (of
§e0) P . gl *-12: 2o*?
animals)
601 |jarre, jar *va: voh? Va: vaw *vo:2
62 |tortue, tortoise *da-ra: zuah? zuah? zuah? zuah? 70"? 70 ra: yuo? ho!! hlp! ara!’ ara!’ ara: yo: hlo: hlaw *r:2
régime (de banane), |, kanuon . .
63 ba: buan*? kara:n? 0an? 0an? uan?
bunch (of bananas) N g N 2 o310 o3 puan
riz) non glutineux, . . . .
o4 (riz) _g i *lamn lonA? ltuop? [6on? l6on? [6:n l2:n
nonglutinous (rice)
rond, pleine (lune), .
6 P (lune) *g-la:n teonA? kalo:n? kala:n? tlo:n? tlo:n
round, full (moon)
tailler, ciseler, to
66 i *t-ka:c yotP? xatP? da:nB! | yotP? xatP! koa:c? ko:c ka:c’ tuk® ka:c’ ka:c kho:t® *tuk®
carve, chisel
66/ |écume, foam *po:t botP? potpa:it  |potpait |potpoit | *po:t®
I2:k? . tltak ak ak ak
68 | blanc, white *t-Iark ba:kP? [2:k” N / . palodk® |pa:k® /- |pakl P pazk | *pa:k®
phalu:k tla:k pla:k pla:k plowk
doux (au gout),
o (au gotit) *t-naic notP? tena:c” |tena:c’ |na:c na:c na:t na:c *12:c®
sweet
6/ |intestins, intestines | *ra:c zuatP? | zotP? pdo) zuatP? | zotP? ra:c® ra:c yo:c® ha:c ha:c ruoc® ruoc® ruac hlo:t Mot hla:c *ra:c®
dard, venin, stinger N N N
671 . & *nak nokP? cer léel? léel?
(of insect), venom
672 |bec, beak *Kk-boh mo®! mo:* sand;j' |sano:;' |tubac” |cabac” |mba:c |bo: bo:
673 |goutter, to drip *Kk-[oh noct thaga:s kajoh! tapoh’ tapoh’ tah

ram

mo:[4

ba:2

ra:

klo:k®

klo:n?

ko:t’

po:t?
(pe:k®)
/ pla:k®

no:t®
ro:t®

no:k®

bp:5

Zua?

vuon?

zoan?

yoat®

vo:t®

no:t®
so:t8

no:k®

bovsﬁ

Muong | Muong | Muong | Mwong Proto
Bi Hoa Son La Thanh Vieticl
Binh Hoa

ra:n?e ran® tho:n?  |romn?
pa:2 pa:? pa:? bo:2

pa:? pa:?
ca:? ca:?

tan? tan? *t7:n?
ra:2 rua? 2 ra:2

puon? |klok® *g-lok
la:n?

kla:n? kla:n? to:n?
ko:t® ko:t® *du:k
po:t? po:t? po:t?
Io:k® Io:k® Io:k® *ba:k

na:c® na:c® na:c®

tho:c®
ra:c® ra:c® .
ra:ct,

na:k® kle:3 *|e:
ma:° ma:® ma:® ma:® *c-ba:c
jo:® na:®
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