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Abstract

This dissertation discusses the nature of prosodic features of Sylheti, an Indo-Aryan language (ISO
15924), also debatably a dialect of Bengali. It aims to present the correlation between components of
the prosodic hierarchy in the language and the components of its grammar. It is an attempt to present
a typological study of Sylheti that evolved into a tone language, independently from the group of the
language family to which it genetically belongs. It presents an overall view of tone and intonation in
the language and shows how these connect to sound systems and grammar. The language exhibits a
three-way tonal contrast, distinguishing the High, Mid, and Low lexical tones. The tonogenetic factors
contributed by the instability of the diachronic four-way laryngeal contrast conditioned a three-way
tonal contrast in Sylheti depending on the voicing and syllabic position of the sound. Tonogenesis is
one of the central aspects of the phonology of the language, as a detailed study on the phonetics and
phonology of the three-way tonal system of the language reveals the factors behind the difference in
the tonal behaviour at the post-lexical level such as the difference between the complex morphemes

and compounds in the language.

Since the phonetic correlate of tone and prosodic hierarchy is variation in fO (Beckman &
Pierrehumbert, 1986; Nespor & Vogel, 1986), we study the tonal domain of phonological words to
analyse the typological aspect of the language. This component of the grammar has been attested as
one of the significant domains to understand the typology of tone languages (Ratliff, 2015). This
dissertation thus makes one of the first attempts to study both the domains of complex stems and
compound words in Sylheti. The study of these domains exhibits a predominant structure of tonal
polarity represented by a polar LH or HL tone contours and a uniform LHL melody in compound
stems. The inherent nature of the tonal polarity in complex stems is neutralised by the lexical Mid tone,
which gives an interesting insight into the correlation between prosodic hierarchy and tonogenetic
aspect in the language. The domain of compound words exhibits a canonical LHL tonal melody, and
this structure is marked by a uniform rise (LH) on the leftmost word in majority of the compound
stems regardless of their underlying tonal specifications. This aspect of these words provides a very

interesting aspect of grammar and its correlation with prosody in the language.

This dissertation also presents a preliminary attempt to understand the intonational system of a
language from a typological and descriptive perspective by studying the interaction between tone and
intonation. This study thus primarily presents a detailed investigation into the phonetics and phonology

of tone and its interaction with the components of grammar in Sylheti to provide a wide picture of the
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prosodic hierarchy of a tonal language that genetically belongs to a non-tonal language family and is

geographically surrounded by numerous tonal languages.
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Chapter 1
Introduction

Languages may vary based on how they employ pitch variation to convey linguistically
significant meanings. While intonational languages utilize pitch modulation to convey
intonational meanings, tone languages primarily utilize contrastive pitch heights to
differentiate between lexical or grammatical meanings. Tone languages have been attested to
vary primarily in terms of the number of contrasts in tone height and their choice of tone-
bearing unit (Clark, 1983; Hyman, 1978; Hyman & Leben, 2020). The earliest distinction
within the group of tone languages is between those that have level tones, i.e., tonal contrasts
with variation in pitch height of the syllable, and those that have contour tones, which contrast
pitch movement within the syllable. Pike (1948) termed these two groups as ‘register tone
languages’ and ‘contour tone languages,’ respectively. Additionally, tone languages are also
classified based on their typology. In his analysis of the typology of tone languages, Matisoff
(1973) observes two major characteristics of truly tone languages: firstly, these languages are
mostly monosyllabic and thus syllable is the tone-bearing unit in these languages. He states
that disyllabic or polysyllabic languages can achieve the status of a pitch accent language but
could never be defined as purely tone language such as Japanese and Swedish. Secondly, the
complexity of the tonal inventory of a language is inversely related to its consonantal system,
i.e., the more intact a language’s consonantal features are, the less complex its tonal system
will be. Haudricourt (1954) shows that Vietnamese has a very complicated tonal system that
originated from the merger of laryngeal contrast, i.e., the loss of voicing contrast from voiced
and voiceless stops and voiceless and voiced sonorants. This merger of laryngeal contrasts
leading to the origin of tones in a language, is a phenomenon commonly known as
‘tonogenesis’, a term first coined by Matisoff (1970; 1973). Although tonogenesis can also be
triggered by the loss of phonological contrasts such as vowel height, some of the early accounts
of tonogenesis like Haudricourt (1954), Maran (1973), and Matisoff (1970; 1973) focus on

tonogenesis originating from laryngeal features of consonants.

1.1 The tonogenetic typology of languages

The tonogenetic aspect of tone has long been a centre of discussion for phonologists studying
tone languages genetically belonging to a tonal group of languages as well as to a group of
non-tonal languages. Studies such as Haudricourt (1954), Maran (1973), and Matisoff (1970;

1973) focus on stages of tonogenesis in different languages of Southeast Asian language
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families and argue that a language goes through a few common stages from being atonal to
gradually acquiring a tonal system. These stages proposed in Maran’s (1973) analysis can be

summarised as follows:

- The reanalysis and realignment of pitch characteristics into a pair-wise contrastive
paradigm mark the onset of tonogenesis.

- This stage is followed by the intermediate stage where the consonants conditioning the
tonogenesis reach a full redundancy stage. Maran (1973) proposes that Jinghpaw has
reached the intermediate stage, where syllable-final stops (-p, -t, -k, -?) are voiceless under
the high tone but voiced (-b, -d, -a, -?).

- The intermediate stage is followed by the complete depletion of the initials, followed by
the deletion of finals in most of the Tibeto-Burman languages like Central Burmese. There
is simultaneous transitioning and cognitivization of tonal features into the lexical property,

leaving the initial or final consonants largely dysfunctional.

An interesting way of understanding the stages of tonogenesis is to study tone languages still
in their transitional stage. For instance, Tamang, a Sino-Tibetan language spoken in Nepal,
marks the word as the Tone-Bearing Unit (TBU) and each syllable does not have a tone (Gao
& Mazaudon, 2022; Mazaudon & Michaud, 2008; Mazaudon, 2014). Tonogenesis in the
language has been reported to have originated from the merger of laryngeal contrasts in the
aforementioned studies. It exhibits a four-way tone contrast: aspiration contrast is neutralized
in the lower tones while it is retained in higher tones. It has been prosodically classified to be
in a transitional stage (Mazaudon & Michaud, 2008; Mazaudon, 2014), which neutralizes the
redundant consonantal features in one context and retains them in another; suffixes have no
independent tones, and the tonal characteristics of the initial morpheme extend over the whole
phonological word, constituting a word-tone system first described in (Pike, 1970) and
(Mazaudon, 1973).

Both Maran (1973) and Matisoff (1973) observe an advanced stage of tonogenesis in pure tone
languages. This stage involves a complete neutralisation or deletion of the initial and final
consonants, leaving their intrinsic features on the vowels following or preceding them in
languages like Lahu and Lisa, which lack phonetic finals and an active obstruent/continuant
pair (Maran, 1973). Matisoff (1973) relates mergers or losses and the resulting homophony in
a non-final stage that undergoes further tonal splits from the rudimentary tone. This

corresponds to the advanced stage of tonogenesis proposed by Haudricourt (1954), where the
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basic tones split or multiply the number of lexical tones. It is thus often difficult to determine
the sources of tonogenesis in fully developed languages in tonally complex languages. It is also
attested cross-linguistically that purely tone languages do show evidence for the effect of
inherent fO (Whalen & Levitt, 1995). In his study on the tonogenesis of South Asian languages,
Matisoff (1973), claims that the Bodo-Garo families and even the Kuki-Chin Naga (spoken by
the ethnically related Naga people of Nagaland, the Chin people of Burma, and the Kuki
people) group of languages of the Tibeto-Burman language family do not have a fully grown
tonal system yet. Matisoff (1973) claims that purely tonal languages are strongly monosyllabic,
and there are evident interactions between segments and tone within a word. However, recent
studies such as those by Hyman (2006) and Watkins (2013; 2019) have contributed to our
understanding of Kuki-Chin tonal systems and have provided valuable insights, particularly in
highlighting the rich system of tonal contrasts and illuminating how these languages utilize
tone to distinguish between different tenses, moods, and aspects, among other grammatical
features.

Our chapters on tonogenesis and the three-way tone contrast in Sylheti show that it has
surpassed the final stage proposed by Maran (1973), but it is yet to reach the advanced stage
of evolution as a purely tone language. The typological aspect of tonogenesis is central to this
dissertation and is expected to contribute to our understanding of the tonal system of Sylheti, a
language that developed tone independently from a non-tonal language family to which it

genetically belongs.

1.1.1 Prosodic hierarchy and typology

Pitch variation is also a significant factor in marking distinctions in the prosodic hierarchy
(Beckman & Pierrenumbert, 1986; Nespor & Vogel, 1986). The domain of prosodic stems has
been a scope of study to determine the typology of most tonal languages of the world (Ratliff,
2015). In their study on the prosodic typology of tone languages, Hyman & Leben (2017)
propose that beyond contrasting tonal heights, languages may exhibit variation in terms of tonal
mapping within a tonal domain, a characteristic intrinsic to the prosodic domain. Most tone
languages exhibit tonal alternation but there also exist genetically tone languages, (here,
genetically tone languages refer to languages descended from a language family in which most
of the languages exhibit tonal contrast) such as Tangkhul Naga which have minimal
morphotonemics; a high, mid, or low tone always surfaces on its syllable and does not undergo

any change, nor does it have any effect on other tones (Hyman, 2014). On the other hand,
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studies on Bantu languages have shown that the reanalysis of the tonal system as an accentual
system can essentially be traced through the reinterpretation of a prominent tone when two
lexical tones co-occur, or when a word with a lexically specified tone occurs in proximity to

toneless syllables, it is reinterpreted as an accent (Clements & Goldsmith, 1984).

In their study on complex stems in Sylheti, Mahanta & Gope (2018) show that the nominal
suffixes are toneless in the language and derive tones from their hosts. Our analysis of the tone
interaction in prosodic stems presented in this dissertation also offers an intriguing insight into
the high level of lexical tone alteration at the prosodic domain of Sylheti, a language where not
all words are marked for tones. At the same time, our attempt to understand the intonational
structure of the language addresses the question of whether the prosodic typology of a language

defines its tonal system.

1.2 An introduction to Sylheti

Sylheti is an Indo-Aryan language spoken mainly in the Surma and Kushiara valleys of the
Sylhet Division in Bangladesh, and in the Barak valley region of Assam, India. The language
has a substantial number of speakers in the Indian states of Meghalaya, Tripura, Manipur,
and Nagaland, as well as in the United Kingdom, the United States, and the Middle East. It is
spoken by approximately 11 million people, with 7 million in Bangladesh (Lewis et. al, 2015;
Simard et. al, 2020) identifying it as their first language, but is debatably regarded as a dialect
of Bengali (Rasinger, 2007). Being phonologically and grammatically different and
unintelligible to other Bengali dialects, it is argued to be a separate language: 1SO - 15924
(Chalmers, 1996; Chatterji, 1926). Known as the language of the Surma Valley during the 6™
century A.D., Sylheti had a distinct script (Chowdhury, 1998; Gupta, 1968) - the Nagari script
- claimed to have originated around the beginning of 14" century A.D. (Chatterji, 1926). It
resembles spoken Sylheti to a large extent and has been revived for educational purposes
(Simard et al. 2012).

Srihatta/Sylhet became a part of the newly formed state of Assam in A.D. 1874 and remained
so until 1947 (Choudhury, 1910). The language is structurally related to both Assamese and the
rural dialects of eastern Bengal but has its own distinct grammar with a high proportion of words
derived from Persian and Arabic. Sylheti also has its own dialects, which differ regionally within

the north-eastern India. In addition to the fundamental differences in the lexicon and morpho-
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syntactic structure, Sylheti also has a noticeably reduced inventory of phonemes as compared

to its cognate languages.

Pre-Independent Greater Sylhet
District of Assam

Figure 1.1 Pre-Independent greater Sylhet, District of Assam (STAR, 1996-2018)

1.2.1 The language and its linguistic classification

Indian historians claim that the current Sylheti population comprises Nagar Brahmins from
Gujarat, Maithil Brahmins of Bihar, and Brahmins from Odisha who settled in Srihatta
(present-day Cachar in Assam, India, and the district of Sylhet in Bangladesh) during the 121"
to 15" century. Srihatta and Cachar were formerly part of Bengal, and these communities have
been influenced by the Bengali culture (Roy, 1998). Early studies of the languages of Srihatta
and Brahmanbari (Chatterji, 1926) classified Sylheti as one of the subdivisions of the spoken
dialects of Bengali. Chatterjee (1926) categorized Bengal into four major clusters: Radha,
Varendra, Kamrupa, and Bongali or Vanga, with Sylheti subcategorized under Eastern and
South-Eastern VVanga or Bongali.

Bangla

Literary Bangla Spoken Bangla

Sadhu Chalito . ]
Rari  Jharkhandi Borendri Bongali Kammp

Swlheti

Figure 1.2 Linguistic division of Sylheti as a dialect of Bengali
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Linguists such as Chatterjee (1926) and Roy (1998) classified Sylheti under the Bongali
subdivision of spoken Bangla dialects, as shown in Figure 1.2, which rightfully belongs to
Bangladesh’s Khulna, Jessore, Bakergonj, Ganj, Faridpur, Mymensingh, Cumilla, Barisal,
Noakhali, Chattogram, Srihatta, and India’s Barak Valley (in South Assam) i.e., Cachar,
Karimganj, Hailakandi, and Tripura. Among these dialects, the language predominantly spoken
in the Surma valley, specifically in the Srihatta region and South Assam’s Barak valley, was
called the Sylheti dialect. Linguists such as Chatterjee (1926) and Roy (1998) reported that the
Bongali/Vanga languages were phonologically and morphemically different from other
dialects of Bangla, and that the languages of Srihatta and Brahmanbari were mutually
unintelligible to other Bongali dialects as well. Linguistic studies on Sylheti over the years
(Chalmers & Miah, 1996; Chatterji, 1926; Hamid, 2009) have confirmed that Sylheti and
Standard Bengali are closely related but not mutually intelligible. Some of these studies (Roy,
1998) claim that even in medieval times, the language was found to vary vastly phonologically
and morphologically from standard Bengali, despite being considered a dialect of Bengali.
Studies like Sen (1960) and Chatterji (1926) claimed the absence of aspiration in Sylheti stops,
the lack of nasal vowels in both the languages, the lenition of the sibilant /[/, and the absence
of glottal /h/ in the phonemic inventory of Sylheti. This dissertation investigates linguistic data
elicited from the Sylheti population residing in India, specifically in the Cachar region of

Assam.
1.2.2 The history of the Sylheti script and its political status

The history of the Sylheti script reveals that it was used independently, both in spoken and
written forms, for administrative and religious purposes in the Surma valley in medieval India
(Chowdhury, 1998). This script, known as Nidhanpuri Lipi originated from Nidhanpur Village
in Karimganj and was used in the Surma Valley, which included the Barak Valley and the
present-day Sylhet (known as Srihatta during that period). Copper plate inscriptions from the
end of the Gupta era around the 6th century AD in Assam provide evidence of its usage. Bhooti
Verma, the ruler of Srihatta and the Barak Valley at that time, donated barren lands to
immigrant Brahmins from other states of India, and these lands were registered on these copper
plates (R & Gupta, 1968) as Land Dalils. The copper plates contained details such as the names
of the donor, receivers, and inscriber, as well as geographical descriptions of the surrounding
rivers, such as the Trisrota River of Kamrup, and the trees and hills in the area. These details
were specific to the Surma Valley (Chowdhury, 1998), and the names of the inscribers were of

Khasi origin, further confirming that these copper plates were inscribed in the Surma Valley
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and not brought by the immigrants. The inscriptions on the copper plates and the temples built
in the 6th century AD used the Nidhanpur script of the Surma Valley, which served as the script
for the Sylheti language (Chowdhury, 1998) (Gupta, 1963).

Choudhury (1910) claims that it was only after the Mughal invasion around the thirteenth
century A.D. that Shah Jalal brought the Jalalabadi script with him. This script was then
recognized as the Siloti Nagari and was in use in printing and publishing, especially in the
Sylhet division, until the independence of Bangladesh when Sylheti was reduced to the status
of a dialect, and the use of this script was heavily discouraged. A close similarity of this script
has been linked to that of Kaithai. Siloti Nagari was widely used in musical performances
known as puzhi pora for amusement and education in genres ranging from poetic fairy tales to
romantic and religious stories (Kane, 2017). According to Kane (2017), from the 16™ century
onwards, the Sylheti puthi played an important role in communicating Islamic ideals to the

people in the Sylhet region, as they were written in the spoken vernacular language.

Sylheti script, which had seen a remarkable progress in printing, was discouraged during the
Bangladesh Liberation War of 1971 (STAR, 1996-2018). The government's intervention in
promoting a homogeneous society also contributed to the choice of Bangla as the language of
the 'developed community,’ which in turn relegated Sylheti to the status of a 'dialect.’ Similarly,
the migrated Sylheti population in India preferred to align their identity with the majority
population, resulting in its politically unrecognized and marginalized status. Languages often
have political and historical roots that can give rise to multiple ethnic or linguistic diversities,
which are not always documented or disclosed by the language speakers. The tendency of the
minority population to identify themselves with the dominant population played a role in this
situation. The discontinuation of its script and the subsequent lack of documentation over time
led to the perception of Sylheti as a "colloquial or peasant corruption of Bengali" (STAR, 1996-
2018).

Despite its large diaspora, Sylheti is still a vulnerable language, mostly due to its diglossic
status in both native countries - India and Bangladesh. The language is politically unrecognized
in both native nations due to its political history and is associated with lower prestige (Faquire,
2012; Simard et al. 2020). With time, the language lost its documented literature. The lack of
a comprehensive printed dictionary or grammar led to the association of Sylheti with ‘low
prestige’. Bengali is now the official language and is a perceived consanguineous prestige

marker in both the native countries (Faquire, 2012; Simard et al. 2020). Speakers are

TH-3135_146141012 7



encouraged to use the Bengali script rather than the Nagari script, which is closer to spoken
Sylheti. Sylheti is often disregarded as a language by the older generation rather than the
younger generation due to the unavailability of an active script of the language and lack of
awareness of the fact that the language had its own script (Simard et al. 2020) which was
discontinued due to political reasons. The number of speakers has been steadily dwindling in
the native countries, and it is spoken in the Barak valley of Assam and in the northern parts of

Tripura, only as a local vernacular (Mahanta and Gope, 2018).

The script has gained awareness in the younger generation due to ongoing projects that work
extensively on the documentation and digitalization of Siloti Nagari, which is available for
public learning (Simard et al. 2020; Simard et al. 2012). Siloti Nagari is closer to the phonology

of spoken Sylheti and consists of 5 vowels and 28 consonants. This script has been claimed to

belong to the group of scripts used in Northern India (Simard et al., 2020). In recent years, the
status of Sylheti has been recognized as an endangered language, and the diaspora is receiving
attention in linguistic and literary studies. There is an ongoing revival of old puthi
(manuscripts) that were originally written in Siloti Nagari, and they have also been archived in

the British Library Endangered Archives Programme Project Archiving Siloti Nagri Texts!.

Studies on Sylheti have flourished in the past decade. The SOAS Sylheti project group aims to
revive the script of the language and to teach the second and third generation Sylheti speakers
in London. This group of researchers has made significant contributions to linguistic studies
on Sylheti, providing insights into the linguistic and political status of the language (Simard,
et. al., 2020), including a description of its phonology and structural grammar (Brown, 2020;
Dopierala, 2020; Eden, 2020; Thaut et. al, 2020; Lau, 2020).

1.2.3 An overview of Sylheti Phonology

Early studies on Sylheti, such as Chatterji (1926) and Sen (1960), claimed an absence of
aspiration in the stops in Sylheti and reported the lack of nasal vowels in the language. They
also noted the lenition of the sibilant /f/ and the absence of the glottal /h/ in the phonemic
inventory of Sylheti. The morphological inflections were reported to be unique and different
from those of other dialects of Bangla or Bongali. Chatterji (1926) reported that the verbal
conjugations in Sylheti were completely different and unintelligible compared to nearby

dialects of Bangla like the Chittagonian or Noakhali, which, despite their phonetic and

L https://eap.bl.uk/project/EAPO71
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phonological differences, shared similarities with other spoken Bangla dialects. Considering
the unique linguistic properties such as phoneme inventory, allophony, and inflectional
morphology, and lexicon in general, Sylheti is regarded as a separate language (Grierson 1928;
Chatterjee 1939; Gordon 2005). It is a member of the Bengali-Assamese continuum (Lewis,
Simons, & Fennig, 2015). The language is structurally related both to Assamese and to the

rural dialects of eastern Bengal, but has its own distinct grammar (Simard et al. 2012).

Recent studies (Gope and Mahanta 2015; Gope 2018; Goswami 2016) on the inventory of
Sylheti phonemes have reported a complete absence of the (+spread glottis) feature. The studies
demonstrate a reduced and simplified phonemic inventory in the language. The Sylheti
phonemic inventory was reported to consist majorly of fricative consonants, as the obstruents
underwent lenition, and the vowel space was significantly reduced as compared to that in its
cognate languages. Obstruents occur only in allophonic environments in the language. The
velar fricative /x/ for instance occurs as a velar stop only when followed by high vowels /u/ or
/il as in [Kit] ‘notorious’ and the voiceless alveolar fricative surfaces as alveolar voiceless

affricate [t/] in intervocalic geminate structures as in [Kitftfa] ‘tale’.

1.2.4 Tonogenesis in Indo-Aryan languages

The linguistic diversity of South Asia is currently witnessing a remarkable transformation: the
emergence of tonal phenomena in languages historically regarded as non-tonal. This
dissertation anchors itself in this captivating development within the Indo-Aryan languages.
The central aim of our research is to comprehend the typological and phonological factors

contributing to this tonal development through an in-depth study of Sylheti prosody.

This shift towards tonality is not an isolated phenomenon. Recent research has highlighted the
emergence of tonogenesis, or the development of tone, in many of these languages such as
Punjabi (Gill & Gleason, 1969) and Pahari (Khan, 2017), which have been subjects of linguistic
research for decades. Comprehensive studies like Baart's (1997; 2003) on Pakistani languages
like Hindko and Saraiki documents similar tonogenetic processes. These studies indicate that
tone emerges as a result of the diachronic loss of certain phonological features, such as voiced
aspirate stops. Research on the evolution of tone in these languages adds to the expanding
corpus of research illustrating the emergence of tonal languages in South Asia. This dissertation
focuses on this fascinating development within the Indo-Aryan languages, aiming to
understand the phonological processes and factors driving this change, particularly the role of

sound change in the evolution of tonal features in Sylheti.

TH-3135_146141012 9



By delving into the intricacies of Sylheti's tonal development, this research seeks to enhance
our understanding of the processes and factors underlying its transition, offering valuable
insights into the broader phonological landscape of the Indo-Aryan language family. The goal
IS to investigate the typological characteristics of Sylheti as it evolves into a tonal language,

with a specific focus on the current stage of tonogenesis exhibited by the language.

1.2.4.1 Tonogenesis in Sylheti

This brings us to the central topic of this dissertation: tonogenesis in Sylheti. Recent research
has established that that the merger of voiced unaspirated and voiced aspirated obstruents
triggered tonogenesis in the language, which was further followed by a merger with their non-
aspirated counterparts (Gope & Mahanta, 2014; Gope, 2016). The four-way laryngeal contrast
inherent to the genetically non-tonal Indo-Aryan languages was reduced to a two-way
distinction in Sylheti. The studies have demonstrated that the merger of aspirated and
unaspirated obstruent onsets led to a two-way tonal contrast in Sylheti, which, genetically,
belongs to an otherwise non-tonal language family. However, as elaborated previously in this
section, the presence of tone in Indo-Aryan languages could be more prevalent than what has

been traditionally assumed.

The diachronic voiced aspirated onset led to a lexical High tone as demonstrated in 1(a) and
1(b) the diachronic onset with voiced aspirated feature in /gail/ ‘scolding’, led to a contrastive,

lexical Low tone as demonstrated in 1(b):

1. Tonogenesis in Sylheti proposed by Gope (2016)?:
a) /ghail/ >> *gail ‘beater’

b) /gail/ > *gail ‘scolding’

In his study on the correlation between phonation and tone in Sylheti, Gope (2021) argues that
the conditioning environment i.e., the feature [+spread glottis] has been completely lost in the
language, and fO patterns were phonologized and perceived as lexical tones by the native
speakers. Building upon our previous discussion on the stages of tonogenesis proposed by
Maran (1973) and Matisoff (1973), we hypothesise in this dissertation that, Sylheti is currently

in a non-final stage of tonogenesis, and its tonal inventory has not undergone further splits from

2 \We have used the notation * for proto words of Sylheti in this dissertation, based on their synchronic reflexes
in cognate languages; It should be noted that the example is from Gope (2016), but the notation was not used in
his analysis of Sylheti tonogenesis.
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rudimentary tones; indicating that the language thus may not exhibit a fully developed tonal

system.

1.3 Hypothesis and objectives of this dissertation

Taking into consideration the aspect of tonogenesis in Sylheti discussed in the previous
sections, this dissertation essentially seeks to explore the typological classification of Sylheti
as a tone language by investigating the tonogenesis and the career of tone in both monosyllabic
and disyllabic words. The following research hypotheses were designed to be analysed over

the course of this dissertation:

1. Sylheti is at its non-final stage of tonogenesis, and thus, not all words may be marked
for tone.

2. Tonogenesis triggered by the merger of aspiration contrast between aspirated and
unaspirated voiceless onsets differs from the tonogenesis triggered by voiced onsets.

3. The loss of diachronic aspiration in the coda also played an important role in Sylheti
tonogenesis.

4. Syllable position can contribute to the evolution of tones in a language.

5. In a language in its non-final tonogenetic stage, like Sylheti, a lexical tone might not
represent a rigid surface form at the prosodic level, especially when in interaction with
another word lexically marked for tone.

6. Sylheti is not densely marked for tones and thus, the interaction between a word
lexically marked for tone and a toneless suffix might exhibit morphotonemics or
dominance structure.

7. Interaction between lexical tones and intonation might give us an insight into the

prosodic typology of the language.

This dissertation thus primarily aims to present a wider picture of the tonal inventory of Sylheti
and investigate the typology and nature of tonogenesis in the language that resulted from the
instability of the four-way laryngeal contrast and attempts to provide an insight into the
organization of the components of grammar in the prosodic hierarchy by exploring the

following research objectives:

1. The central aim of this dissertation is to present an investigation of the full-fledged,
four-way laryngeal contrast in the diachronic origin of Sylheti, as well as their

synchronic realization as lexical tones.
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2. To present a revised hypothesis of the extensive contrast between the voiced aspirated
and unaspirated consonants on the one hand and voiceless aspirated and unaspirated
consonants on the other by expanding our study to investigate the tonogenesis triggered
by both onset and coda positions in the language for the first time.

3. To investigate the nature of tone in Sylheti from a tonogenetic and typological
perspective and to map the tonogenetic association between onsets and codas and
between monosyllabic and disyllabic tonal pairs and triplets.

4. To expand our study beyond diachronic obstruent and studied tonogenesis triggered by
diachronic aspirated sonorants reflected in synchronic NIA languages (Ohala & Ohala,
1992) which unfolds the factors leading to tone triplets in Sylheti, such as, [sar] ‘iron
vessel’, [sar] ‘earthen pieces’, and [sar] ‘let go’.

5. To expand our study to disyllabic words and seek to analyze if the tonogenetic factors
conditioning the monosyllabic tonal triplets are the same in the disyllabic triplet, such
as, [pata] ‘buck goat’, [data] ‘grindstone’ and [dpata] ‘crack’ and if the number of
syllables affects the lexical tone in the language.

6. To investigate if the prosodic structure of Sylheti resembles that of a genetically tone
language or does tone have only a minimal lexical role in the language.

7. To address another question that necessitates the next stage in the analysis of prosodic
typology: how does tone behave when it is adjacent to a toneless morpheme or when
two or more lexical tones are in contact?

8. To investigate the phonological domain of complex words and compound stems in
Sylheti to investigate the prosodic typology of the language and to accommodate the
high level of tonal alteration in prosodic stems.

9. To analyse the tonal behaviour exhibited by toneless suffixes vis-a-vis all three lexical
tones.

10. To investigate the interaction between tone and intonation and presents a preliminary

attempt to demonstrate the basic intonational structure of Sylheti
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1.4 Layout of the dissertation
The remainder of this dissertation is as follows:

Chapter 2 introduces the phonemic inventory of Sylheti by providing a phonological insight
into the sound system of the language. The chapter describes the distribution of the phonemes
and contributes to our understanding of how the changes in its diachronic phonemic inventory

led to the evolution of the language into a tone language from its atonal stage.

Chapter 3 introduces tonogenesis in Sylheti by summarizing the previous studies done on
Sylheti tonogenesis. The chapter provides a phonological analysis of tonogenesis in the
language, leading to a three-way tonal contrast in Sylheti. The chapter involves itself in a
detailed acoustic analysis of the production test done on the three tones in monosyllables and
analyses the results. The chapter finally discusses the results and concludes the tonal contrast
in Sylheti from a typological perspective.

Chapter 4 describes the three-way tonal system of Sylheti with attention to the phonology of
tonogenesis in Sylheti disyllables. This chapter primarily involves a detailed acoustic analysis
of the production test done on the three tones in Sylheti disyllables. It also presents an
elementary analysis of a perception test in Sylheti disyllables. The chapter finally analyses the
results to summarize the tonal characteristics and tone assignment in Sylheti disyllables. It ends
with a discussion on both the production and perception results and concludes with the
possibility of the presence of a neutral tone in Sylheti.

Chapter 5 analyses complex morphemes in Sylheti. It discusses in detail the prosodic structure
of complex words in Sylheti, including both inflectional and derivative words, and provides an
analysis of the pitch tracks of both complex nominal and verb stems. The chapter concludes

with a phonological discussion of the predominant tonal polarity in the language.

Chapter 6 presents both phonological and phonetic analyses of the domain of compound stems
in Sylheti. It studies nominal compound stems as a domain of phonological processes and tonal
alignment and involves a detailed acoustic analysis of its predominant LHL melody. It
discusses the predominant tonal polarity in verbal compound stems with the help of a brief
analysis of the pitch tracks. The chapter concludes with a discussion of the phonology of tonal

alignment in compound stems.

Chapter 7 presents a preliminary attempt to analyze the interaction between tone and intonation

in Sylheti. It is an attempt to investigate the peculiarities and similarities of the intonational
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pattern of the Sylheti language, as it is surrounded by tonal languages and the native speakers
of this language are mostly bilingual and use its cognate non-tonal language. It discusses the
basic intonation structure in Sylheti and investigates the pitch tracks of the intonation contours
of basic declarative sentences in Sylheti.

Chapter 8 presents a discussion of the findings and concludes the dissertation with implications

for future studies in the language.
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Chapter 2
Phonology of Sylheti

Introduction

This chapter contributes to our understanding of the phonological evolution of an earlier atonal
stage of Sylheti into a language with a tonal system. It discusses the phonology of Sylheti from
a diachronic and synchronic point of view, investigates its sound changes, particularly the loss
of a certain manner of articulation of the segments leading to the emergence of the three-way
tonal system in the language, and discusses how the four-way laryngeal system is reconstructed
in its proto-sound system. It studies the diachronic reflexes of the synchronic words in the
language to understand its segmental and syllabic structure with the help of cognate words. The
chapter is primarily an analysis of the simplification of the phonemic inventory leading to
tonogenesis in Sylheti and also an attempt to understand the syllabic structure of the language,
which plays a major role in its three-way tonal system. It analyses the language's phonotactic
constraints to understand the syllable's internal structure, sets the prerequisite to understand the
diachronic factors behind the scarce tonal inventory of the High tone in monosyllables, and

maps the syllabic interrelations between the monosyllabic and disyllabic tonal triplets.

The chapter also discusses how Sylheti developed a much simpler phonemic inventory and
syllabic structure while evolving as a language, standing out as a distinct member of its
language family. We present the New Indo-Aryan (NIA) (ISO - 639-2 / 5) forms to represent
the reflexes of Sylheti's diachronic phonemes and words. These forms have retained the manner
of articulation distinctions and the obstruent feature of the sounds, which underwent complete
deletion in Sylheti. Earliest studies on historical sound changes have shown that the unit subject
to historical change is not the word but the phoneme (Bloomfield, 1933, p. 351). In this
dissertation, we explore the phonemic sound changes and the ensuing tonogenesis in Sylheti.
Instead of using a single language to represent the diachronic forms, we rely on New Indo-
Aryan (NIA) words as synchronic cognates of the hypothesized diachronic forms. We employ
the diacritic * to denote these NIA words, which are treated as the diachronic counterparts of
the words under scrutiny. These words have been obtained from online dictionaries (from
digital libraries of South Asia) such as A comparative dictionary of Indo-Aryan languages
(Turner, 1962); Learners' Hindi-English dictionary (Bahri, 1989), a Hindi dictionary; and
Bengali dictionaries: Samsada Bangala uccarana abhidhana (Bhattacarya, 1970), and Samsad

Bengali-English (Biswas, 1970). The oldest forms of Indo-Aryan languages and their historical
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forms correspond to the NIA forms. We thus present Sylheti words as possible historical
reconstructions of their corresponding historical NIA words (retrieved from well-known

dictionaries, also available online).

Apart from its distinct prosodic structure, robust differences in the lexicon, and morpho-
syntactic structure, Sylheti also has a noticeably reduced inventory of phonemes compared to
its cognate languages. For example, the inventory of phonemes in Bengali consists of twenty-
eight consonants, four semivowels, and fourteen vowels. Additionally, there are seven cardinal
consonants and one cardinal vowel present only in certain styles of speaking (Ferguson &
Chowdhury, 1960). Previous studies on Sylheti’s phonemic inventory (Chalmers and Miah,
1996; Gope and Mahanta, 2015; Gope, 2018; Goswami, 2016) show that Sylheti has a reduced
phonemic inventory compared to its cognate languages like Bengali, Assamese, or Hindi. The
studies report that the language underwent a uniform reduction in its consonantal inventory due
to lenition and the loss of some manner features among the obstruent class, and suggest that

Sylheti's vowel space has been restructured as well.

Our study on syllable structure in this chapter contributes to our understanding of the
permissible onsets and coda. We analyse the sonority scale across syllable boundaries to
understand the role of onset and coda positions in tonogenesis, which plays a significant role
in the three-way tonal contrast in the language discussed in detail in Chapters 3 and 4. In
contrast to previous studies, we discuss phonological changes or syllabic repair strategies in
the language in terms of diachronic changes rather than the sounds being present in their
underlying forms. We argue that the language underwent significant sound changes and
phonological processes, leading to a reduced phonemic inventory and simplified syllabic
structure. In addition to the diachronic phonological processes that led to the simplified syllabic
structure in the language, we also present a brief analysis of the synchronic phonology of the
segmental processes, which also play a role in defining the phonological domain of prosodic
words in later chapters (Chapters 5 and 6).

Our data elicitation for the phonemic inventory was based on standard data collection methods
and obtained from the Sylheti-speaking community of the Barak Valley of Assam, India. The
phonemic inventory deviates only in a few minor details (discussed in section 2.1.3) when
compared with previous studies on Sylheti (Gope, 2015; Gope, 2018), conducted on Sylheti
spoken in the Dharmanagar district of North Tripura, India. This chapter presents a set of five

vowels and 17 consonants in Sylheti, which are acoustically and phonemically distinct from
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each other, resembling the previous studies on the Sylheti phonemic inventory with a few
allophonic differences. The structure of this chapter is as follows: section 2.1 aims to
familiarize the reader with the Sylheti sound system by providing the phonemic inventory of
the language. Section 2.2 discusses the segmental sound change by studying the diachronic
reflexes of their synchronic forms. The section analyses the diachronic instability of the
inherent four-way laryngeal contrast leading to tonogenesis in the language and briefly
discusses the synchronic segmental processes in the language. Section 2.3 analyses the syllable
structure and phonotactic constraints in Sylheti. It further investigates the gemination structure
in the language and discusses the minimal weight requirement in Sylheti disyllables. Section
2.4 discusses studies on the syllable structure and simplification processes Sylheti adopted from

a diachronic aspect. Section 2.5 presents a summary of the chapter.
2.1. The phonemic inventory of Sylheti

Previous studies on Sylheti phonology (Chalmers and Miah 1996; Gope 2016; Goswami 2016)
report a reduced phonemic inventory in Sylheti compared to that of the Indo-Aryan language
family from which it descends. Sylheti's reduced consonantal and vowel inventory has been

discussed in detail in the following subsections.
2.1.1. The vowel inventory

Most Indo-Aryan languages exhibit length contrast for vowels; however, length contrast has
been neutralized in some Indo-Aryan languages like Bengali, Assamese, Oriya, Rajbanshi, and
Maithili, which are cognate to Sylheti (Pandey, 2010). Similar to some of its closest cognate
languages, vowel length is not phonemic in Sylheti either; there is an absence of contrastive
short or long vowels. The phonemic contrast between oral and nasal vowels is exhibited in
most Indo-Aryan languages, such as Hindi and Maithili (Jha, 1986; Pandey, 2010). This
contrast is also exhibited in Eastern Indo-Aryan languages that are genetically closer to Sylheti,
like Bengali (Ferguson & Chowdhury, 1960) and Assamese (Mahanta, 2012). Both these
languages exhibit contrastive nasal counterparts for the oral vowels for the back vowels only.
The vowel inventory of Sylheti includes only five oral vowels and completely lacks nasal
vowels; the language possesses a simplified vowel inventory with no duration and nasal
contrast, unlike most Indo-Aryan languages. We have conducted an elementary acoustic study
on Sylheti vowels to evaluate the language's vowel space, which has been demonstrated in
subsections 2.1.1.1 and 2.1.1.2.
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2.1.1.1 Methodology

Five contrastive words with target vowels were recorded from three native speakers (2 female,
1 male) of Sylheti residing in Silchar, a town in the Barak Valley of Assam, India. The speakers
use Sylheti in their everyday speech at home and are bilingual, fluent in both in Bengali and
Hindi. The sentences containing the target words were recorded in a quiet room using a Tascam
DR 100 recorder with a Shure head-worn microphone attached. The words carrying the target
vowel were recorded in the cVc structure in a carrier sentence of SOV order. The sentence was

uttered in the following frame:

ami X xoi-Si

1%'p X say-perflp
| said X

X is the target word. The target words have an underlying lexical Mid-tone (Table 2.1). Table
2.1 lists all the contrastive minimal pairs for the vowels (with the same underlying tone).

Vowel Space Front Back
High i sesame il u pickup tul

Mid-open eoil tel 5 below tol
Low a palm tal

Table 2.1. Sylheti vowels with contrastive minimal pairs

The vowel formants’ F1, F2, and F3 values were extracted and plotted using the "Vowels"
package (Kendall & Thomas, 2018) in R studio (4.2.1) to analyze the vowel space in Sylheti.
To determine the vowel space, the non-normalized mean of the vowel formant values for each
vowel was computed as one set of means across all speakers and iterations®. The "vowelplot"
function was then used to plot the vowels in F1~F2 space. The means were computed and

plotted separately for each speaker* in the second mode.

3means<- compute.means(my_vowels, separate=TRUE)

“means <- compute.means(my_vowels)
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2.1.1.2 Results

Each word in the table was recorded in three iterations from each speaker (5*3 = 15 tokens
each speaker) within the 'l x said' SOV declarative sentence frame, where 'x' represents the
target word. Figure 2.1 depicts the mean formant values for F1 and F2 for each vowel on a two-

dimensional chart.

Mean vowel formant values
non-normalized

o
O —
o)
®
S | u
=
[en]
g |
uw
L 9o | .;.

o
w
o
g |
I~
S
. °

| | | |

2500 2000 1500 1000

F2

Figure 2.1. Vowel space in Sylheti

Figure 2.2 plots the vowel space of three native Sylheti speakers separately, extracted from the

minimal pairs presented in table 2.1.

Mean vowel formant values
non-normalized
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Figure 2.2. Speaker-wise mean of vowel space in Sylheti
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The vowel plots demonstrated in Figure 2.1, and Figure 2.2 are represented in the vowel chart
for Sylheti in Figure 2.3.

NEEANE

Figure 2.3. The vowel chart for Sylheti

The trapezium illustrates the shape of the tongue. The frontness/backness and
openness/closeness of vowels are visually explicit with their relative positions. Sylheti exhibits
peripheral high front and back vowels /i, u/ followed by peripheral front and back mid vowels
Ie, o, followed by the low vowel /a/. The observation of the vowel chart in Figure 2.3
demonstrates the significant reduction of the vowel space of Sylheti compared to its cognate

NIA languages, as discussed earlier in this subsection.

2.1.2 Diphthongs

The definition of a diphthong has been a subject of debate. Acoustically, it can be defined as a
vowel involving a change in its formant values (Aguilar 1999; Lindau, Norlin, and Svantesson
1990), while phonologically, a diphthong is characterized by two vocoids within the same
syllable nucleus (Anderson 1985; Odden 2005). Although there are languages with extensive
diphthong inventories, languages where the number of branching nuclei is the square of the
number of simple nuclei are very rare; no language has all the diphthongs that one could get
by arbitrarily pairing all the vowels of the language (Lindau, Norlin, & Svantesson, 1985).
Sonority dispersion is a significant factor in this phenomenon, as diphthongs tend to avoid a
combination of two vowels with similar sonority (Miret 1998). As a result, /ai/ is preferred over
/ia/ and /ou/ over /uo/; vowel sonority adheres to a hierarchy predictable from height and
centrality (Gordon 2006; Kenstowicz 1997), as shown in figure 2.4.
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Figure 2.4 VVowel sonority scale

That the falling sonority is typical in most of the world's languages is well reflected in the
inventory of Sylheti diphthongs. Diphthongs in Sylheti are mostly falling diphthongs and are

only three in number. These can be called the root diphthongs in Sylheti, as presented in Table

2.2.
Diphthong Word Gloss
ol moi ‘ladder’
ai mai 'mother/little girl'
ui tai 'you'

Table 2.2. Sylheti root diphthongs ai, ui and oi

The branching nucleus in Sylheti seems to follow a falling sonority scale in all three root
diphthongs, and each diphthong falling towards the cardinal high vowel, the least sonorous
vowel according to the sonority scale in Figure 2.4. For example, the diphthong /ai/ falls from
the most sonorous low vowel /a/ towards the least sonorous high vowel /i/. There are derived
diphthongs in Sylheti, which are also triggered by verbal inflections and should not thus be
confused with the root vowels. These derived diphthongs, too, seem to follow the sonority

sequencing as in words in (1):
1. Derived diphthongs: xa+i ‘eat+1P Pres’, Xo+is ‘tell+Fut 2P’, sa+o ‘ask for+2P".
2.2 Sound change and the consonantal system of Sylheti

Studies on the cross-linguistic tendencies of consonant lenition and fortition, such as
Honeybone (2008) and Bybee and Easterday (2019), report that weakening is more prevalent
than strengthening in languages. Consonantal sounds are more likely to undergo lenition than
fortition across languages. In addition to the simplified vowel space, the consonantal inventory
of Sylheti also underwent lenition throughout generations of speakers. The traces of diachronic
phonemes that have undergone lenition are evident in the synchronic phonemic inventories of

the New Indo-Aryan (NIA) group of languages from which Sylheti descends. The sound
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changes that significantly reduced the language's consonantal inventory were deaffrication and

spirantization of obstruents.

Previous acoustic and phonological studies (Gope and Mahanta 2015; Goswami 2016) on
Sylheti have demonstrated that most diachronic obstruents in the language underwent uniform
lenition. Gope and Mahanta (2015) conducted an acoustic study on the phonemes in Sylheti
and showed that affricates such as *t[ lenited to /s/, resulting in words such as *tfal changed to
/sal / 'roof'. The voiced counterpart of the affricate *dz lenited to /z/ as in the word for spicy
[zall << *dzal 'net'. The voiceless velar stop was reduced from */k/ to /x/ as in the word for
'drain’, [xal] << *Kal, but the voiced velar /g/ remained unchanged. In another study, Goswami
(2016) conducted a descriptive study on the language and concluded that the language
underwent a transition from obstruents to fricatives as in /xosu/ << *Kkotfu’ taro root' and in

/bazar/ << *badzar' market'.

Gope (2016) considered Standard Colloquial Bengali (SCB) as the underlying form of Sylheti
words in his study, as SCB still retains the four-way laryngeal contrast. His work has shown
that the language underwent uniform de-aspiration of the obstruents. Aspirated obstruent like
*p" underwent de-aspiration to /b/ as in [bala] << *b"ala ‘good'. Another sound change reported
by (Goswami 2016) is the total deletion of the glottal /h/ in the language. It is evident from
these lenition processes that the reduced consonantal inventory of Sylheti has a complete
absence of the feature [+spread glottis]. These changes led the diachronic four-way laryngeal
contrast to a two-way contrast, i.e., voicing contrast, resulting in a reduced consonantal

inventory in the language with only 17 consonants (Table 2.3)°.

Bilabial | Inter- Alveolar | Palato- Retroflex Velar
dental Alveolar

Plosive b tfd|@® ] (d t d g
Nasal m n 1
Tap or Flap r )
Fricative ¢ S I X
Affricate @
Lateral I

Table 2.3 Sylheti Consonants

®> The consonants in the parentheses represent their allophonic status in the language.
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All the consonants occur word-initially in Sylheti except for the velar nasal /n/, the retroflex

trill /¢/, and the palato-alveolar fricative /f/. Table 2.4 lists all the minimally and near

minimally contrastive words for all 17 consonants in Sylheti.

Word Initial Gloss Word final Gloss
Ipor/ read /don/ joke
Ixor/ do /sor/ slap
Idor/ fright Idofl ten
/mor/ die 1dar/ read
gor/ house
llor/ move
/bor/ pressure
Idor/ hold
Idzor/ fever
/hor/ get off
Itor/ your
Inol/ tap
Isoll walk
[ron/ colour
Itox/ sour

Table 2.4 Minimally contrastive words in Sylheti

2.2.1 Diachronic spirantization in Sylheti

Most of the diachronic obstruents in Sylheti underwent lenition and changed to their

homorganic fricatives. The synchronic form of these obstruents can be found in the NIA words,

as explained earlier in this chapter. This process enriched the consonantal system of Sylheti

with fricatives and lesser obstruents compared to its cognate languages. As can be observed in

Table 2.4, the inventory of the language consists of the bilabial voiceless fricative /¢/, voiceless

alveolar fricative /s/, palato-alveolar fricative /[/ and the voiceless velar fricative /x/. The only

deviation we found from the previous study (Gope and Mahanta 2015; Goswami 2016) is the

presence of the affricate /dz/, which Gope claims to have fricativized to /z/ in the variety in

which the study was conducted. This difference could be attributed to the regional variance of

Sylheti.
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2. Spirantization of obstruents in Sylheti:

i) ¢an << *pan ‘betel-leaf’

Il) sana << *tfsna: ‘cottage cheese’
iii) xal << *kal ‘bad-time’

iv) x3la << *kela: ‘banana’

V) sar << *tfar ‘earthen pieces’

Spirantization did not spread to all obstruents; the voiced velar stop /g/ did not lose occlusion
such as in the word /ga:s/ << *ga:t/" 'tree’; as mentioned above, the voiced affricate /dz/ was
also found to retain its occlusion in our study such as in the word /dzal/ << * dzal 'net'. Sylheti
synchronic consonantal inventory consists mostly of fricatives, which makes it stand out
compared to its cognate group of languages. The velar fricatives /x/ is present in cognate NIA
languages like Hindi, Sindhi, Urdu, and Dogri; they have a two-way voicing contrast [X: y] in
all these languages except for Dogri (Pandey, 2010). While Assamese (Mahanta, 2012)
consonantal inventory contains the alveolar fricatives /s,z/, the velar fricative /x/, and the glottal
fricative /n/, SCB has palatal /f/, dental/alveolar /s/ or alveolar /s/ and glottal /h/ (Chatterji,
1921; Fergus & Chowdhury, 1960; Kar & Truckenbrodt, 2019); both these languages exhibit
an allophonic bilabial voiced fricative [B]. The voiceless bilabial fricative /§/ as a phoneme is
unique to Sylheti; allophonic realization of stop as fricatives has been reported in intervocalic
environments (Kar & Truckenbrodt, 2019; Khan, 2010).

2.2.2 Diachronic loss of the laryngeal feature [+spread glottis] in Sylheti

Gope’s (2016) work significantly advanced our understanding of sound change in the Sylheti
language, with a particular focus on the role of voiced aspirates. His study used an acoustic
analysis of Voice Onset Time (VOT). In a detailed investigation, Gope examined the Voice
Onset Time (VOT) of diachronically aspirated and unaspirated stops (he considers the
diachronic forms or the NIA words as the underlying forms of the words under study), an area
previously unexplored in Sylheti phonetics. His results indicated no significant interaction
between individual pairs of these stops. He claims that these voiced stops lack active aspiration

contrast and only differ in terms of place of articulation (Table 2.5).
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Sylheti Underlying Gloss Sylheti Underlying Gloss

Word form Word form
ga ga body ga gha wound
bat bat arthritis bat bhat. rice
dax dax roaring of cloud dax dhax drum
ban ban tie ban b"an pretend
bari bari home bari bhari heavy
dala dala tray dala dhala pour

Table 2.5 Synchronic Homophonous Pairs in Sylheti Showing Aspiration Contrast Loss (Adapted from Gope,
2016)

Table 2.5, as shown above, provides an overview of the synchronic homophonous pairs from
Gope's 2016 study. With a careful observation of the examples, it becomes evident that voiced
aspirates in Indo Aryan languages typically correspond to unaspirated voiced consonants in
Sylheti. This mapping can be observed in three word pairs from the provided table. For
example, the Sylheti word 'ga’, meaning ‘wound', originated from 'g"a’, displaying a loss of
aspiration. Similarly, 'bat' (rice) came from 'b"at', and 'dax’ (drum) from 'q"ax', both depicting
the same aspiration loss. A key insight of Gope's research was the impact of the systematic loss
of voiced aspirates on the pitch of adjacent vowels, suggesting the emergence of new tonal
patterns in Sylheti. Deepening the exploration, Gope scrutinised the interplay between
diachronically unaspirated and aspirated stops. The results were rather enlightening. The
absence of a significant interaction between individual pairs of these stops highlighted a typical
path in tonogenesis where the loss of certain phonetic contrasts gives rise to new tonal contrasts
to preserve lexical distinctions. Gope & Mahanta (2014) and Gope (2016) establish that the
diachronic voiced aspirates correspond to a lexical high tone, and the diachronic unaspirated

voiced stops map to low tone; this will be discussed in detail in Chapter 3.

Gope's exploration of Sylheti phonetics led him to the significant conclusion that the loss of
aspiration wasn't confined to voiced stops alone but also seeped into voiceless stops.
Additionally, studies focused on Sylheti phonemes (Gope and Mahanta 2015; Goswami 2016;
McCarthy et al. 2013) have shown that there was a uniform merger of the [-spread glottis] and
[+spread glottis] consonants in Sylheti which led to the reduction in its consonantal inventory.
Gope claims that this merger triggered tonogenesis in the language (Gope and Mahanta 2014,

Gope 2016), as shown in 3.
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3. Aspiration merger that triggered tonogenesis (Gope, 2016):

i, /ghaill > gail  ‘beater’

ii. /gail/ >gail  ‘scolding’

iii. /bMala/>bala ‘good’

iv. /bala/ >bala ‘bangle’
Our study in this chapter focuses on the loss of aspiration in Sylheti, a feature prominently
noted in both onset and coda positions. This uniform phonetic change forms the cornerstone of
our investigation, prompting a detailed examination of the language's shifting phonological
landscape. The forthcoming sections seek to investigate these intricate changes further,
potentially illuminating undiscovered aspects of Sylheti tonogenesis, thereby contributing to

the broader discourse on language evolution and change.

2.2.2.1 The uniform loss of the [+spread glottis] feature in Sylheti

It is cross-linguistically attested that the laryngeal configuration can be exploited to distinguish
or contrast between sounds (Halle & Stevens, 1971; Ladefoged, 1972; 1973; Lombardi, 1991;
Iverson & Salmons, 1995). Studies like Halle & Stevens (1971) and Ladefoged (1972; 1973)
have suggested that only two variables can describe laryngeal contrast to distinguish between
aspiration, tonal phenomena, and all the glottal stricture and Voice Onset Time phenomena.
These variables are based on the degree of stiffness of the vocal cords and the degree of
constriction of the glottis and are characterized in terms of two binary oppositions : [+stiff], [+
slack]; and [+ spread], [+ constricted]; conventionally, neither [+stiff, +slack] nor [+spread,
+constricted] can co-occur (Halle & Stevens, 1971; Iverson & Salmons, 1995). The degree of
constriction of the glottis defines the features [spread glottis] and [constricted glottis], which
are ends of the same continuum; the physiological state of the glottis is spread open [spread
glottis], the feature responsible for aspiration; and is narrowed in [constricted glottis], the
feature responsible for glottalization or phonation with a creaky voice (Ladefoged &
Maddieson, 1996, pp. 55-7). Ridouane, Clements, & Khatiwada (2011) provided a language-
independent phonetic definition of the feature [spread glottis] and showed that an articulatory
description of this feature in terms of a single common glottal configuration or gesture would
be insufficient to account for the full range of speech sounds characterized by this feature. The
[stiff] or [slack] features are referred to as the glottal stricture of the glottis. Voicing in
obstruents is considered to be a side-effect of the vocal folds being slack enough and the

stiffening of the vocal cord. This configuration of the glottis is also used to represent tone
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contrast in vowels (Kingston, 2011). A stop would be pronounced without voicing when
specified for [slack] vocal folds and this state of the glottis would also lower fO on the following
vowel while a stop specified for [stiff] glottis would be pronounced with voicing and would
also raise the fO on the following vowel. We have used only the privative units [spread glottis]
and [voice] to represent the laryngeal gestures of the Indo-Aryan languages in our subsequent

discussions (the crux of the discussion is represented in Table 2.6).

The Indo-Aryan languages are characterized by unique rich four-way laryngeal contrast
featured in two dimensions by the two-by-two matrix of [spread glottis] and [voice] features
(Ohala & Ohala, 1972). The unique characteristic of these languages is the voiced aspirated
feature which is defined by both [spread glottis] and [voice] features (Halle and Stevens, 1971;
Dutta, 2007; Lombardi, 1994). What further complicates the inherent laryngeal system of these
languages is that the voiced aspirates represent an independent mode of phonation and have
often identified the voiced aspirated consonants with a breathy voice or a murmured release,
also characterized by the [+slack] feature (Dixit, 1987; Halle and Stevens, 1971; Ladefoged &
Maddieson, 1996; Ladefoged, 1973). We have however, concentrated on diachronic aspiration
contrast - the primary factor involved in tonogenesis of Sylheti, and have saved the scope of
diachronic phonation contrast for future studies, which might have played a secondary role in

tonogenesis in the language (Gope, 2021).

Most New Indo-Aryan (NIA) languages, such as Bengali, Assamese, Nepali, and Hindi, still
retain this contrast (Cho et al., 2019; Dixit, 1989; Dutta, 2007; Lisker & Abramson, 1964;
Mikuteit & Reetz, 2007). The four-way obstruent contrast in the NIA languages is articulated
at five places of articulation that may vary across languages within the language family:

bilabial, dental, alveolar, retroflex, and velar, as represented in Table 2.6:

Laryngeal Features
-voiced | +spread,-voiced | +voiced | +spread, +voiced
@ Labial p p" b bf
S Dental t t" d df
kS Alveolar t th d dh
= Retroflex t {" qd qf
& Velar K KN g gf
Q| palato-Alveolar tf tf & &
Glottal i}

Table 2.6. Four-way laryngeal contrast predominant in New Indo-Aryan languages

The diachronic loss of aspiration from the phonemic inventory of Sylheti played a crucial role

in restructuring the language's phonology. This sound change resulted in the instability of the
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inherent four-way laryngeal contrast leaving [voice] as the only feature to mark laryngeal
contrast; for example, the series of [t[, dz]: [t/", d&z"] was reduced to /s/: /z/(dz) as in *tfal >> sal
'roof": *dzal >> zal/dzal 'net’; *tfMal >> sal 'skin': *dz"al >> zal/ dzal 'spicy'. The instability of
the inherent rich laryngeal system of the language with an inherent [spread glottis] contrast
subsequently triggered tonogenesis, which reshaped the phonology of the language and placed
it among a few rare Indo-Aryan languages like Punjabi (Evans et al., 2018; Gill & Gleason,
1972) and Pahari (Khan, 2017; Khan et al., 2020) which use tone to express lexical contrast.
(Gope and Mahanta, 2014; Gope, 2016).

Laryngeal features such as [spread glottis] or [constricted glottis] are used in laryngeal
phonology as privative or binary units, which is also an essential aspect of feature geometry.
Feature geometry assumes the hierarchical organization of segments, and the features [spread],
[constricted], and [voice] are subsumed under the laryngeal node (Clements, 1985: p. 233;
Lombardi, 1991). Although this chapter does not follow any particular model throughout, we
have used a partial feature tree (Clements, 1985; Sagey, 1986; 1987; Yip, 1989) to demonstrate
how the individual laryngeal feature node was diachronically delinked from a segment leaving
the rest of the feature nodes in the laryngeal tree as well as the supralaryngeal tree unaffected,

as demonstrated below in 4 below for a diagrammatic representation :

4. Diachronic delinking of the [+spread glottis] node:

Laryngeal Supralaryngeal

+voiced] [+spread]

The partial tree (the supralaryngeal node is not expanded here as our discussion is limited to
the laryngeal node) in 4 shows that it was only the [+spread glottis] node, which delinked from
its feature tree, leaving the [voice] node intact, and the change was independent of the
supralaryngeal node of the root. The onsets in the old forms of *tfal >> sal 'roof": *t/"al >> sal
'skin’ share all the Place and Manner features except [spread glottis] which are responsible for

aspiration, and this feature node was delinked from the Laryngeal node leading to identical
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segments in the onset position and subsequently to homophonous words, reinterpreted as tonal
pairs. Pitch variations have been established to have a physiological association with glottal
configurations, especially glottal width and constriction of the larynx (Ladefoged, 1973). Since
spirantization is independent of the laryngeal node, there can be no association between the
spirantization and tone, which is why this subsection and the following one avoid any
discussion on the diachronic spirantization in tonal pairs such as *tfal >> sal ‘roof": *t"al >>

sal 'skin’.
2.2.2.2 Loss of [+spread glottis] feature and tonogenesis

Laryngeal phonology characterizes the plain voiceless stop as marked by the absence of any
feature, and sound change is constrained by principles of markedness (Cohn 2022; Honeybone
2005; Hyman 1975); it is unnatural for the [-voice] series /p, t, k/ to turn into the [+ series /b,
d, g/ in a language. The feature [+spread glottis] is universally unmarked (Honeybone, 2005),
and it is, therefore, natural for a language that marks aspiration contrast to neutralize [+spread
glottis] first. Evidence in support of this phonological universal is also attested across Indo-
Aryan languages. Tonogenesis in Punjabi triggered by the loss of aspiration has captured the
attention of linguists for years (Evans and Kulkarni, 2018; Gill and Gleason, 1969;
Haudricourt, 1972), recent studies on Pahari (Khan, 2017; Khan, Xu, and Sohail, 2020) also
show that it was the instability of the inherent four-way laryngeal contrast which triggered
tonogenesis in the language. Ongoing sound changes in the Northwestern group of Indo-Aryan
languages, primarily spoken in Pakistan, such as Jangli, Kalasha, and Shina, also demonstrate
that the languages have either neutralized or are on the verge of neutralizing aspiration contrast
future (Hussain & Mielke, 2020; Hussain, 2021; Hussain, 2022).

We have used the synchronic cognate words of the NIA languages to reconstruct the diachronic
reflexes of Sylheti phonemes, as discussed in the introductory part of this chapter. Our analysis
of the historical forms of Sylheti phonemes obtained from NIA cognates shows that the loss of
[spread glottis] feature, specifically aspiration, was lost in all syllabic positions in both

monosyllabic and disyllabic words as shown in Table 2.7:

Sylheti NIA Gloss Sylheti NIA Gloss
Word Word
dax d"app body dax dakk call
déxa dek"a meet déxa dagga young bull
xal khal skin xal kal bad time
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Sylheti NIA Gloss Sylheti NIA Gloss

Word Word
sika t/"ikkja sling rope sika tfikka muskrat
dita pit"a pie dia pita beating
sul tfMol peel sul tfhul peel
Xat kat" valuable wood xat khat ground-stool
daxa pank"a wing daxa paka ripe

Table 2.7 Loss of aspiration in Sylheti in different syllabic positions leading to tonogenesis

The loss of aspiration was uniform in the language for both voiceless and voiced consonants,
as observed in the dataset in Table 2.7. The verb /dax/'cover' underwent a loss of aspiration
from the voiced retroflex obstruent *d" >>/d/ in the onset position. The loss of aspiration from
the coda position can be observed in the word for ‘valuable wood'/xat/; the historical aspirated
voiceless alveolar coda merges with its unaspirated counterpart *th >> /t/. The loss of aspiration
from the word medial position can be observed in the word for 'wing' /paxa/; the aspirated
voiceless velar stop in *pank"a changes to *k and further undergoes spirantization to /x/: *k"
>> /x/. De-aspiration of these consonants in most of these words subsequently led to
homophones which further triggered tonogenesis in the language, for example, the tonal pair
*tfika >> sika 'muskrat' and *tfMikkja >> sika 'sling rope'. It is noteworthy that the loss of
aspiration led to either lexical High or Low tones as shown in 5; diachronic unaspirated onsets

or codas mapped to a default Mid tone.

A further interesting observation of the sound change in the coda of the monosyllabic words
demonstrated in the dataset in 6 shows the traces of diachronic aspirated sonorants in the
language. We investigated deeper into the merger of [-spread glottis] and [+spread glottis] in
the coda position in Sylheti for the first time, presenting a wider picture of the diachronic
laryngeal merger in the language. A different aspect of the laryngeal merger can be observed

in the diachronically contrastive series in 6:

6. The merger of aspiration contrast in both onset and coda positions:
I.  *tfagr >> sar ‘earthen pieces .
ii.  *tfMor >>sar 'let go'
ii.  *tfar"i >> sar ‘vessel’
Iv.  *dzar >> dzar/zar ‘to digest’

v.  *dz"ar >> dzar/zar ‘to dust’
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The tonogenetic association of the diachronically aspirated coda in monosyllables with the
medial consonant in disyllables suggest that the coda was resyllabified as the onset of the
second syllable in disyllabic structures. For example, the word for ‘ride'/sor/ in 7 (i) and ‘wicker
stool' /murgé/ in 7 (iv) are cognate with the NIA forms *tfs» and *mor"a: respectively,

7. Loss of [spread glottis] feature in sonorant codas:

i /sdp] << *tforf ‘ride’
i, /$5/ << *por® ‘read’
iii.  /bagd/ << *burfa ‘old’

iv.  /magad/ << *mor"a: 'wicker stool'

The existence of High-Mid tone pairs like /s3t/ ride' and /s3g/'slap’ in the language (explained
in Chapter 3) demonstrate a two-way laryngeal contrast for the retroflex trill [1: ("]. The traces
of this diachronic contrast show that the loss of [spread glottis] in Sylheti had also spread to
aspirated sonorant codas, one of the salient features of NIA languages. The two-way laryngeal
contrast for sonorants is evident in the NIA group of languages like Hindi, Bhojpuri, Magahi,
and Lamani (Ohala, 1983; Ohala, 1983; Ohala & Ohala, 1992; Pandey, 2010; Shukla, 1981)
which have been lost in Bengali and Assamese. As sonorants are inherently voiced, they lack
distinctive [voice] (Cho, 1991; Lombardi, 1991), and thus the laryngeal contrasts in sonorant
consonants is reduced to only two-way contrast: modal @ and [spread]; sonorants exhibit this
contrast only in the coda or in the word medial positions in most of these languages. The
laryngeal contrast exhibited by some of the NIA languages (Ohala & Ohala, 1992; Pandey,
2010; Shukla, 1981) has been represented in 8:

8. Two-way laryngeal contrast in NIA sonorants:

[n, ¢, 1]: [n®, ¢, 1°]
[+voice]: [-voice, +spread glottis]
The diachronic deletion of aspiration from the coda position is an inherent feature of the Eastern
Indo-Aryan languages. This phonotactic constraint on coda aspiration is also attested in
Sylheti's cognate languages; aspiration is banned from the coda position in Bangla (Kar &

Truckenbrodt, 2019) and tends to undergo de-aspiration in non-initial positions in Assamese
(Mahanta, 2012).
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2.2.3. Loss of the glottal fricative

Most of the NIA languages like Hindi, Kashmiri, Punjabi, and Gujarati exhibit a one-way
spread glottal contrast for the fricative /f/ (Cardona, 1965, p. 29; Maddieson, 1984); it is
considered as a member of a special class of laryngeal to be classified with the glottal /?/
(Maddieson, 1984). The laryngeal features inherent to voiced aspirates have also been found
to correlate to the old Indo-Aryan guttural *f (Dutta, 2007). This distinctive phonetic feature
has undergone a process of neutralization in Sylheti. Understanding this transition in the
language's phonetic structure will provide invaluable insights into the dynamic evolution of the
Sylheti language, revealing the role of phonetic changes in driving broader phonological

transformations.

The deletion of the [+spread glottis] feature from the phonemic inventory of Sylheti extended
beyond the de-aspiration of consonants and led to the complete deletion of the diachronic
[+voice, +spread] glottal fricative *A. This deletion has also been reported by (Goswami 2016)

in her study. Table 2.8 shows a total deletion of the glottal fricative consonant (*f) in Sylheti.

Sylheti Word NIA Gloss
oilda fiolud yellow
im fiim snow
al itH) duck
atti fia:t" elephant
ata fiata: ladle
infa fimsa: envy

Table 2.8. Loss of the glottal fricative [A] in Sylheti

The words in Table 2.8 show that the diachronic forms of Sylheti words underwent complete
deletion of *f. The NIA column represents the diachronic reflexes of the glottal fricative *f in
Sylheti, which is still retained in its cognate NIA languages. The deletion of the *fi in Sylheti
was a part of the deletion of the [+spread glottis] feature from the language.

This process is similar to the trajectory observed in several other tonal languages such as
Punjabi and Pahari. This neutralization, or loss of the guttural fricative, appears to have been a
key trigger in the process of tonogenesis in these languages, leading to the development of
tonal contrasts. We propose that the uniform loss of aspiration from obstruents and sonorants

in the language subsequently led to the deletion of the voiced fricative *f and subsequent to
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the tonogenesis triggered by the merger of aspiration contrast, the deletion of the voiced
guttural also triggered tonogenesis in the language. Cross-linguistic evidence of the voiced
guttural triggering tonogenesis in Indo-Aryan languages in also attested in Punjabi and Pahari
Bhatia (1975). Tonogenesis triggered by word initial voiced aspirates and voiced *f had
unpredictable tonal mapping which was later phonologized in the language and the sounds
underwent subsequent deletion in the final stage of tonogenesis in the languages. This shift
typically led to a higher pitch, thus establishing a phonetic link between the breathiness of the
former consonant and the high pitch of the following vowel (Bailey, 1970; Manrique, 2010),
while the deaspiration of voiced stops mapped to a low tone (Ohala, 1983). However, the loss
of voiced aspirates, once a distinct feature in Punjabi, led to the emergence of a low tone
(Bhatia, 1975). As these aspirated voiced stops disappeared, they left a phonetic void that was
filled by a shift to a low tonal register for the associated words.

Unlike the tonal trajectory in Punjabi, the correlation between the laryngeal gestures of both
diachronically voiced aspirates and the guttural fricative in Sylheti mapped to a high tone. This
can be observed after a closed scrutiny of the synchronic words in the language which
underwent the deletion of *f onsets. We propose that this deletion led to a rise in pitch for
words with *f onsets, and their homophonous vowel-initial words remained unmarked for tone
(or received the Mid tone: to be discussed in detail in chapter 4). The existence of tonal pairs
such as *ha:r >> /ar/ 'necklace’ and *a:r >> /ar/'and’; *a:ta: >> /ata/ 'custard apple' and *ha:ta:
>> [ata/l'ladle’ point towards the fact that the loss of spread glottal fricative also led to a two-

way tonal contrast (discussed in Chapter 4).

However, since our data for this phenomenon is scarce, a detailed study on this aspect of Sylheti
tonogenesis remains beyond the scope of this dissertation, and this phenomenon leaves to be
explored in future research®. These intriguing transformations and the coexistence of these
tonal pairs point towards the possibility of the loss of the glottal fricative having played a
significant role in the development of Sylheti's tonal system. However, a comprehensive
understanding of this complex phonetic phenomenon necessitates a more in-depth
investigation. The exploration of the potential correlation between the loss of the glottal
fricative and tonogenesis in Sylheti presents a compelling avenue for future linguistic research.
Establishing this link could provide valuable insights into the intricate mechanisms driving

phonetic changes and the consequent evolution of language.

& Which is why we have not marked the words which underwent [f]deletion, with tonal values in Table 2.8.
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The reconstruction of the synchronic tonal realization of Sylheti words thus demonstrates a

diachronic consonantal inventory with the following laryngeal contrast as shown in 9:

9. Summary of the diachronic four-way laryngeal contrast in Sylheti:

[p. &tk UL [p £ € K ] [b.d. d,9,dz, J-  [b" d"d Q" dzt, o ]
[ -voice]: [-voice, +spread glottis]: ~ [+Vvoice]: [+ voice + spread glottis]

Unlike spirantization, the loss of the entire [+spread glottis] cluster (both [-voice, +spread
glottis] and [+voice, +spread glottis]) was uniform which subsequently led to the reanalysis of
the laryngeal feature as phonemic tone in the language which is central to this dissertation and

will be discussed in detail in Chapter 3 and Chapter 4.

2.2.4 Synchronic consonantal processes

Although Sylheti retains the dental and retroflex consonants of the NIA languages, they have
been observed to follow conditional alteration to their alveolar counterpart for some speakers
in the intervocalic environment in the Barak Valley Sylheti. Some of the speakers tend to
realize the retroflex sounds, i.e., /t/, /d/ and /(/ as the alveolars [t], [d], and [r] in this region.
For example, the retroflex [t] in the word for 'sour’, /tox/ will retain its form but will alter into
the alveolar /t/ in the word for ‘thorn’, /xata/. It is noteworthy that the alveolar stops [t] and
[d] are not found to be phonemic in the language. We again deviate here from a previous
study on Sylheti (Mahanta and Gope, 2018) which claims that /t/ and /d/ are alveolar
phonemes in the language. An early survey of Sylheti by Chalmers and Miah (1996) reported
the shift of the retroflex phonemes into alveolars within the language. This shift is, however,
not consistent for the speakers of Barak Valley Sylheti, which is why this is not discussed in
the allophonic section. Gope and Mahanta (2014) also report that while the Tripura Sylheti
retains the retroflex stops, it lacks the retroflex trill. A study on Sylheti-English bilinguals in
Cardiff (Mayr et al., 2021) also claims that the second and third-generation bilingual speakers

of Sylheti are dedentalizing the stops, for example, the dental stop /t/ is altering into alveolar
[t].
2.2.4.1 Phonological rules and allophonic occurrences

Sylheti shows positional restrictions on the distribution of the voiceless velar fricative /x/ and
the voiceless palato-alveolar sibilant in the onset position (Goswami 2016). The language also

posits restriction on the distribution of the bilabial fricative /¢/ in a syllable-medial
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environment. Some of these restrictions result from phonological processes like

debuccalization and assimilation, which will be discussed briefly in this section.

Progressive assimilation of two heterogenous sounds is widespread in languages; among
assimilatory processes, place assimilation is more commonly attested than manner
assimilation (Ohala, 1990). One of the assimilation processes discussed in this subsection is
progressive manner assimilation in Sylheti words. This assimilation occurs when the
appearance of the voiceless bilabial fricative /¢/ is constrained to surface as a fricative, i.e.
when preceded by the bilabial nasal /m/ in Sylheti words. The manner of articulation of the
bilabial nasal spreads to the following consonant in such consonant clusters. This cluster is
permitted in the medial position of a lexical word only. The assimilation of the voiceless
bilabial fricative into the voiceless bilabial plosive, when followed by the bilabial nasal, is
thus an assimilation of manner, i.e., the manner [+cont] assimilates to [-cont] when followed

by a homorganic nasal [-cont], as in /lampa/‘tall* in 10.

10. Environment of the voiceless bilabial stop:

sampa ‘a variety of banana’
Jomporko ‘relationship’
lampa tall’

The bilabial nasal on the boundary of the preceding word changes the bilabial fricative of the
onset of the following word, which is individually realized only as the bilabial fricative between
words within one phonological domain (discussed in Chapter 6). Assimilation leading to
fortition is also applicable when the voiceless velar fricative is followed by either the voiceless
velar plosive or the voiced velar plosives across word boundaries (discussed in Chapter 6).

Fortition often occurs in prosodically strong positions and is cross-linguistically attested to be
conditioned by high or front vowels or domain-initial positions, among other factors (Bybee &
Easterday, 2019). Fricatives in Sylheti undergo environmental fortition conditioned by
following high vowels and by geminated structure. The voiceless velar fricative /x/ undergoes
fortition when followed by high vowels /i/ and /u/ and surfaces as its homorganic obstruent [K]

and is realized as /x/ elsewhere (11).

11. Onset distribution of /x/:
/xal/ bad time
Ixell play
ol tap
[kal] dynasty

TH-3135_146141012 35



[kil] punch

The voiceless velar, bilabial, and alveolar fricatives also undergo fortition or strengthening in
intervocalic geminate structures, which will be discussed in the sub-section on Gemination in
Sylheti (2.2.3).

The palato-alveolar fricative /[/ loses its oral constriction and retains a glottal articulation in
the onset position, also known as debuccalization (McCarthy 1988). /f/ surfaces as its
debuccalized allophone [h] in complementary distribution; /f/ and [h] are thus in
complementary distribution in the language. /f/ occurs word-medially and word-finally,

whereas [h] occurs in the onset position (12).

12. Onset distribution of //I:

[hor] move aside
[hasa] true

Ixafal astringent taste
/duf/  hit with head

Almost all other consonant sounds are permissible at the onsets and coda position of Sylheti

syllables.

2.3 Sylheti syllable structure

Sylheti restricts the occurrences of certain consonant sounds in certain syllabic positions.
Sonorant consonants, for example, are not syllabic in the language and thus occur as onset or
coda; only vowels are allowed to occur as the nucleus of the syllable, for instance, in the
/xan/'ear"; only/a/ can occur as the nucleus. The retroflex [¢] is prohibited at the word-initial

position and may appear in the word-final or intervocalic position.

The phonemes strictly prohibited in the onset of a syllable in Sylheti are the nasal velar [p],
which is allowed only at the coda position (13). Eden (2018) reports in her analysis of the
Camden Sylheti dataset by implementing a mathematical model that /y/ is always followed by
its homorganic stop /g/ in intervocalic environments. A syllable may end with a velar nasal in
Sylheti if a homorganic stop onset follows it. The nasal velar [n] occurs only in the coda
position in the language and therefore is followed by the homorganic stop [g], i.e., the voiced
velar stop occurs as the onset of the following syllable. Our data in 13 demonstrates the

occurrence of the velar nasal in Sylheti:
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13. Distribution of the velar nasal in Sylheti :

/fun.ga/ "illegitimate child’
/bary.ga/ 'broken’

/lun.gi/ ‘garment’
Iten.gra/ ‘a fish'

[len.gra/ ‘lame’

/ban/ ‘break (verb)’
/gan/ river’

As shown in the dataset, the word /fun.ga/'illegitimate child' has two syllables where the velar
nasal is followed by a homorganic voiced velar stop, which also shares the same laryngeal
feature with the nasal velar stop. A similar rule applies to the words for broken /ban.ga/ or for
/lug.gi/'garment’. However, in words like /ban/ ‘break (verb)’, the velar nasal is allowed to occur
individually as it occurs in the coda position. The onset distribution of the velar nasal has been
demonstrated in 14:

14. Onset distribution of /z/:

O T\ C|) R
vV C C
[-cclyr] [-rllas]
[+nas] [+/- ved]
[+ved] [-cor]

This phenomenon is also attested in Sylheti's cognate language Hindi; Ohala (1999) claims that

the nasal velar never occurs individually or without being followed by its homorganic stop /g/.
2.3.1 Possible Syllable Structures

The theory used in the analysis of the Sylheti syllable structure is the Generative CV-
Phonology Model of the syllable (e.g., Clements and Keyser, 1983). A clear picture of the

possible non-derived syllable structures in Sylheti is given in 15.

15. CVv X0 say
Cvv Xoli puffed rice
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CcvC lik louse
Cv.cvC di.tan idiom
CV.CV.CV  ¢u.ta.ni arrogance

V.CV 0.no  here
CvC.cv ¢un.ga bastard
V.CV a.tu knee

The syllable structure presented here suggests that Sylheti syllables strictly prohibit consonant
clusters. Sylheti does not have tautosyllabic clusters of its own (Eden 2018; Eden 2020; Gope,
Goswami, and Sanyal 2021). The language uses repair strategies to avoid tautosyllabic clusters
in its diachronic forms and borrowed words which we will discuss in the section. The inventory
of the voiced and sonorant codas is very high in proportion to the voiceless stop codas.
Examples shown in 16 show that Sylheti favours open syllables, and a substantial percentage

of syllables in the language are of CVC or CVCV shape.
2.3.2 The Law of Syllable Contact in Sylheti

The Syllable Contact Law (SCL) makes two distinct claims about the coda consonant o and
the onset consonant [ in a syllable contact pair: o.f3. First, a pair is better if the sonority of the
consonant a is greater than the sonority of the consonant 3 (Murray and Vennemann 1983;
Vennemann 1988). Second, the greater this sonority drop from o to B, the more preferred the
syllable contact pair will be. Some languages restrict coda-onset sequences, requiring a
syllable-final consonant to be equally or more sonorant than the following onset (Clements,
1990). There is a cross-linguistic preference for syllable contacts with a falling sonority slope
(Vennemann & Murray, 1983) and (Vennemann, 1988).

We have used Jespersen's (1904) sonority hierarchy, and to illustrate the application, we have

assumed the sonority scale that (Clements 1990) posits in the sonority index (16).

16. The sonority index:

Vowels (V) 5
Glides (G) 4
Liquids (L) 3
Nasals (N) 2
Obstruents (O) 1
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The syllable contact scale entails that the less marked the onset and the adjacent coda, the more
harmonic the relation between them. Several different coda/onset combinations can be equally
harmonic: for example, [¢pon.ti] and [pun.ga] have the same sonority drop of 1, as the distances
In/-It/ and /n/-/g/ are the same on the sonority scale (Table 2.9).

Sylheti Word Sonority slope Gloss
bot.la +2 | fat man
det.ni +1 | witch
don.ti -1 | great-grandchild
Jut.ki 0 | dried fish
bus.ka 0 | baggage
dun.ga -1 | bastard

Table 2.9. Sonority slope in Sylheti

As can be observed in Table 2.9, Sylheti does not allow an extensive sonority slope (only -2 or
+2) across syllable boundaries as vowel/liquids to obstruent ungrammatical. Our analysis
shows that Sylheti underwent syllable simplification of liquid-obstruent or liquid-nasal contact
across boundaries. This can be attributed to the Law of Syllable contact, which restricts a high
drop in sonority across syllable boundaries. Syllable contacts which are marked according to
SCL, sound alterations such as omission, assimilation, vowel epenthesis, and metathesis, are
applied as repair strategies to produce more unmarked syllable contacts. Sylheti uses
gemination as a repair strategy to avoid the sonority slope of liquid-obstruent, liquid-nasal, or

vowel-obstruent clusters, which will be discussed in Section 2.3.3.

2.3.3 Gemination in Sylheti

The primary correlate for geminates is usually longer than singleton, which is expected to
reflect in their consonant duration (Ladd and Scobbie 2003; Ridouane 2010). Long consonants
or geminates have been studied in tautomorphemic or heteromorphemic environments
(Mohanan & Mohanan, 1984) in the literature of geminate consonants (Hayes 1986;
Kenstowicz 1982; Lahiri and Hankamer 1988). Our study of Sylheti geminates limited to
tautomorphemic lexical geminates only. Geminates are restricted to the intervocalic position
in Sylheti, which is the most common position in world languages for geminate consonants

(Dmitrieva, 2012). This can be observed in /satti/'umbrella’ or in /gul.la/'round/ball* in 17.

17. sat.ti umbrella
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dub.ba grass

dal.la weighing stone
gul.la round/ball
at.ti elephant’

The majority of geminates in Sylheti is limited to obstruents, nasals, and laterals and occur only
intervocalically; the only fricatives allowed in geminate structures are the palato-alveolar
voiceless fricative [f]. Rhotic geminates are not attested in non-derived words in the language.
Sylheti favors VC-CV syllabification for geminates. The first half of the geminate is syllabified
as the coda of the first syllable and the second half as the onset of the second syllable. Sylheti

thus syllabifies geminates in a coda-onset configuration as shown in (18):

18. Syllabification of Sylheti Geminates

C:

This structure of intervocalic geminates is inherent to Sylheti and its cognate languages like
Hindi. In an experimental study on Hindi syllabification structure, Ohala (1999) reports that

the majority of native speakers perceive VC-CV structures for intervocalic geminates.

2.3.3.1 Gemination and fricative fortition

Geminate structures in Sylheti impose a phonological requirement of altering the fricatives into
their homorganic obstruents (allophones). There are cross-linguistic evidences of place of
articulation preferences for geminates (Thurgood, 1993). Studies (Taylor, 1985) have shown
that some languages prefer obstruent geminates over fricative gemination. Some languages
might also require modifying lenition processes (Kirchner, 2000) or strengthening the geminate
consonant. This phenomenon of fricative fortition geminate structures has also been reported
in Sylheti in a recent study by Prasad (2021), who shows that the voiceless velar fricative
undergoes fortition not only when it precedes a high vowel but also when it is in geminate
structure. She claims that gemination being a strong syllabic structure, requires the fricative to
alter to its obstruent counterpart. We concur with Prasad (2021) and also claim that gemination
is used as a repair strategy to avoid rhotic-obstruent clusters and that the geminated fricative
fortition is not limited only to the voiceless velar fricative /x/ > [K] in Sylheti; it alters the
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voiceless bilabial fricative to its homorganic stop /¢/ > [p] and the alveolar fricative /s/ to its
homorganic affricate /s/ > [t[]. This restriction on fricative gemination is also attested in its
cognate NIA languages, such as Hindi (Mishra & Bali, 2011). Fricative fortition in Sylheti is
demonstrated in Table 2.10. This rule leads to the occurrence of the intervocalic alveolar
sibilant to surface as its affricate allophone in a geminate structure, as observed in the table for
IXitf.tfa/ << [xissa] ‘tale’.

Sylheti Word Underlying form NIA Gloss
kit/.tfa Xissa kissa yellow
loik.ko loixxo lokfja snow
bok.ka boxxa b"okka hole/shallow
suk.ka suxxa tfok"a sharp

baitf.tfa baissa bstftfa: child
sappa sadpda t(Mappa seal
lappa lagpda lap" jump (verb)

tippanno tigdanno tirpan fifty-three

Table 2.10. Phonological alteration of fricatives to obstruents in Sylheti geminates

The Sylheti words presented in the table are the surface structure forms in which the geminate
fricatives undergo fortition to avoid fricative gemination. The underlying forms are
demonstrated with the fricative phonemes of the language. Thus /baitf.tfa/ is the surface form
of the word [baissa:] ‘child". A similar restriction can be observed against the surfacing of the
bilabial fricative; in Table 2.10, for example, [lappa] ‘jump (verb)' is the base verb form or the
imperative form for the word 'jump’; the noun form of the same word is /lad/'a jump’; the

bilabial fricative surfaces as bilabial obstruent when in a geminate structure in this case.

2.4 Discussion: Studies on cluster simplification in Sylheti

A previous study on Sylheti syllabic structure (Gope, Goswami and Sanyal 2021) reports that
Sylheti adopts repair strategies such as rhotic syncope as in prof.no > ¢of.no 'question’, rhotic-
vowel metathesis as in kri.mi > kir.mi 'tapeworm’, vowel anaptyxis as in slet > se.let 'slate' and
gemination as in borrowed words to avoid consonant clusters. Eden (2020) in her study on
Camden Sylheti, compares the present data with Sanskrit and reports that the language adapted

metathesis diachronically as in (krimi) — [kira] to repair clusters in their original’ forms. She

" Eden assumes the Old Indo Aryan forms as the original form of Sylheti words in her study.
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reports anaptyxis as in bread > [bered] and prothesis as in [ispid] ‘speed’ as active repair
strategies in borrowed words as well. We argue that Sylheti also adapted phonological repair
strategies to avoid consonant clusters while developing as a language in its diachronic words.
Gemination of two heterogenic consonant clusters as a strategy to repair unattested syllable
contact is a very commonly attested form of assimilation in languages of the world (Ohala,
1990; Seo, 2011). A previous study (Goswami 2021) shows that Sylheti uses gemination to
avoid sonority rise across syllables; liquid and obstruent contact across syllable boundaries is
repaired by deleting the liquid, and only the obstruent sound undergoes gemination in this
process. Old forms of Sylheti words with the rhotic-fricative coda-onset cluster underwent
fricative gemination to obey the law of syllable contact as in /baffa/ >> *vsrfa' monsoon'. The
obstruent-rhotic sequence in a coda-onset environment underwent a similar phonological
process as can be seen in /$itti/ >> *pitrija ‘paternal’. The preference for obstruent gemination

over liquids is attested in many languages (Dmitrieva 2012; Taylor, 1985). Sylheti clearly

marks rhotic consonant clusters. In words like /mit.tu/ >> *mritju 'death' and /dpibbo/ >>

*dravja 'substance’, onset clusters with rising sonority from nasal to rhotic and obstruent to

rhotic were deleted. The sonorant rise across syllable boundaries in these words from obstruent
to glide also underwent gemination of the obstruents as glide sounds are absent in the
language's phonemic inventory. The preference for obstruent gemination over liquids could be
attributed to the fact that in the process of cluster simplification, languages tend to retain the

least sonorous member of the consonant cluster (Pater and Barlow 2003).
2.5 Conclusion

This chapter illustrates how Sylheti developed its unique phonemic inventory for vowels and
consonants during its development as a language. Our acoustic analysis of the vowel space
confirms that the language has only five and lacks close-mid vowels. A close observation of
the consonants shows that the language underwent a complete deletion of the [+spread glottis]
feature for all the consonants in all positions. We conclude that spirantization occurred
simultaneously with deaspiration in the language but played no role in tonogenesis. It was the
uniform delinking of the [+spread glottis] laryngeal gesture which was reinterpreted and
phonologized as tone. The language lacks tautosyllabic consonant clusters. Consonant clusters
are allowed only intervocalically in Sylheti, but a few clusters are constrained on the onset-
coda boundary. Sylheti gemination follows a coda-onset configuration to avoid clusters in

geminates as well. The most attested syllable contact is a sonority distance of -2 to +2 in the
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language. Phonotactic constraints and syllabification strategies in the language are inherent in
its cognate languages, for example, rules for onset restrictions on /1/, aspiration deletion from
the coda position, constraints on fricative gemination, and geminate syllabification. Most of
the repair strategies used in diachronic forms are not active in present-day Sylheti. As reported
in previous studies, borrowed forms undergo repair in the language. Gemination, rhotic-
syncope, and epenthesis are some of the repair strategies in Sylheti adapted while developing
as a language for simplification of liquid-obstruent contact across syllables. These clusters
might be traced back to the old form of the words reflected by the NIA words or might be a
result of the language's development. The upcoming chapters discuss tonogenesis resulting
from the deletion of the [+spread glottis] feature in Sylheti in detail and discuss how the
phonotactic constraints and syllable structures played a role in the evolution of the language as

a tonal one.
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Chapter 3

Tonogenesis and Tones in Sylheti
Introduction

This chapter studies Sylheti as a tonal language and investigates the nature of tonogenesis in
Sylheti that arose from the loss of aspirated consonants (Gope, 2016). These consonants still
retain their aspiration contrast in their cognate languages, such as Bengali, Assamese, and
Hindi. As discussed in Chapter 2, we have used the synchronic cognate words from these
genetically related languages to present the diachronic form of the words under study and to
understand the tonogenetic factors involved in the development of Sylheti as a tonal language.
We discuss the monosyllabic tonal pairs and triplets in this chapter and propose that the
instability of the four-way laryngeal contrast in both onsets and coda positions triggered a
three-way tonal contrast in Sylheti. We have used linear mixed effect models of fO and duration
to examine the acoustic correlates of tone contrast in the language. Unlike the previous versions
of our study on tonogenesis on the three-way tonal contrast in Sylheti, which appeared in
Raychoudhury & Mahanta (2020) and Raychoudhury & Mahanta (2022), this chapter and
Chapter 4 present a broader and typological aspect of the phonology and phonetics of the three-
way tonal contrast in Sylheti. A part of the statistical analysis presented in section 3.3 has
appeared in Raychoudhury & Mahanta (2020) and Raychoudhury & Mahanta (2022),
additionally, we have presented the study of both raw and standardized pitch contrast to
understand the direct output and for a prerequisite for the perception test conducted in Chapter
4. The structure of this chapter is as follows. 3.1 aims to introduce the tonogenesis of Sylheti.
The section further divides itself to summarize the previous studies done on Sylheti
tonogenesis. 3.2 introduces and analyses the phonological three-way tonal contrast in Sylheti.
Section 3.3 divides itself into a detailed acoustic analysis of the production test done on three
tones in monosyllables and analyses the results. 3.4 discusses the results and concludes the

tonal contrast in Sylheti from a typological perspective.
3.1 An overview of tonogenesis in Sylheti

The development of tone or tonogenesis (Matisoff, 1970; 1973) is established in many
languages as a phenomenon, that reveals the usual patterns of sound change. It is one of the
most common sound changes that has occurred in many genetically unrelated languages as well

(Ohala, Hombert, & Ewan G, 1979). Tones may start as redundant phonetic features of the
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conditioning sounds that contain these fO features. The fO perturbations of these conditioning
sounds are reinterpreted in a tonal language, which subsequently leads to the assignment of
contrastive tones in the language (Matisoff, 1973). The conditioning sounds might often be lost
or reduced from the phonemic inventory of a tonal language, and the fO features finally replace
the primary contrastive feature. Tonogenesis may give rise to tonal contrast in previously non-
tonal languages or multiplies its tonal inventory (Haudricourt, 1954; Hyman, 1978; Hombert,
1978; Thurgood, 2002). Studies done with the objective of understanding the mechanisms of
tonogenesis have shown that the seeds of tonogenesis are extractable from speakers of non-
tonal languages (Ohala, Hombert, & Ewan G, 1979). These changes can often be reconstructed
to their old forms by analyzing diachronic linguistic data of a language over different periods
or by analyzing synchronic data from cognate languages, which still retain the phonemic
contrast, the loss of which triggered tonogenesis in the language under study (Haudricourt,
1971; Karlgren, 1966; Kingston, 2005; Matisoff, 1973). Reconstructing diachronic forms from
synchronic studies can help us understand how factors such as vowel height, aspiration,
phonation type, etc., can affect the fundamental frequency (f0) of a vowel. For example,
Vietnamese, a part of the Mon-Khmer family, exhibits an elaborated tonal system. Historically,
Vietnamese consonants were divided into two categories: clear or non-glottalized (voiceless
and unaspirated), and heavy or glottalized (voiced or aspirated). The clear consonants evolved
to have high or mid-level tones, while the heavy consonants have a low tone, with further splits
due to the final segments (Kirby, 2011). This phonetic conditioning from the initial and final
consonants was a primary driving force behind the complex six-tone system found in modern

Vietnamese.

We saw in Chapter 2, how Sylheti tonogenesis was a subsequent process of the breakdown of
its diachronic four-way laryngeal contrast inherent to the Indo - Aryan languages to a two-way
contrast (Gope & Mahanta, 2014; Gope, 2016). This breakdown of the four-way contrast
underwent several phonological stages to be finally compensated by tone contrast in the
language. Hyman (1976; 2013) proposes three stages of a universal phonetic tendency to
become phonological, and one of the well-documented outcomes of phonologization is the
development of linguistic tone. The seeds of these phonetic universals are often observable
cross-linguistically (Hombert, 1974; 1975; Lea, 1973). An example is the phonologization of
intrinsic fO perturbations of diachronically aspirated voiced obstruents of Sylheti that played a
significant role in the tonogenesis in the language. This intrinsic effect of the aspirated voiced

obstruents is exaggerated in stage 11 and these features are actually used as cues. An interesting
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cross-linguistic evidence of this stage is observable in the ongoing sound changes in the north-
western group of Indo-Aryan languages such as Jangli, Kalasha, and Shina, which are spoken
primarily in Pakistan. Studies on these languages (Hussain & Mielke, 2020; Hussain, 2021;
Hussain, 2022) demonstrate that they depend largely on phonation and fO cues to contrast
between various laryngeal categories and places of articulation and they have either neutralized
or are on the verge of neutralizing aspiration contrast. This suggests that these languages may
be either phonation or tonal contrast in the near future. Sylheti and its cognate tonal languages
like Punjabi and Pahari demonstrate stage 111, where the original contrast is lost, and now the
fO perturbation is used to identify a phonological contrast; tone is thus phonemic at this stage.
The phonologization of this intrinsic feature of voiced aspirates is well-attested in Indo-Aryan
languages like Punjabi and Pahari. Despite differing analyses, different studies on Punjabi
tones (Evans and Kulkarni, 2018; Gill and Gleason, 1969; Haudricourt, 1972) conclude that
Punjabi tones arose from the merger of breathy voiced consonants with both unaspirated voiced
and voiceless consonants. Recent acoustic studies on Pahari also show that tonogenesis was
triggered by the loss of contrast between aspirated voiced stops, unaspirated voiced stops, and
voiceless stops (Khan, 2017; Khan, Xu, and Sohail, 2020).

The upcoming section provides a background on tonogenesis in Sylheti and how tone emerged
from an atonal stage in the language. In the subsequent sections and in the next chapter (Chapter
4), we investigate tonogenesis in Sylheti conditioned by the loss of laryngeal contrast on both
syllable-initial and syllable-final consonants for the first time and present a revised hypothesis
of tonogenesis in Sylheti where the presence of contrastive tone is well established. This
dissertation pays particular attention to the three-way tonal contrast that has emerged from the
diachronic merger of aspirated and unaspirated voiceless and onsets and codas. It analyses the
full-fledged, four-way laryngeal contrast in the diachronic origin of Sylheti, as well as their
synchronic realization as lexical tones. As described in Chapter 2, evidence of the diachronic
existence of [+spread glottis] feature in Sylheti words can now only be found in the synchronic
forms in its cognate languages and most of the Indo-Aryan languages spoken in the Indian
subcontinent; some are still found in the written form of Sylheti. We have thus used the NIA
words to represent the old forms of Sylheti minimal pairs and triplets which have retained the
[+spread glottis] feature or the obstruent feature. We use these words to represent the
diachronic reflexes of the words in the dissertation. For instance, the word for wood appears as
/kat"/ in all the aforementioned dictionaries; whereas the cognate word for ‘let go’ is found as
ftf'ar/ in the Bengali dictionary (Bhattacarya, 2003) and /tf'or/ in the Hindi dictionary
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(Bahri,1989) and in Turner (1962); the cognate word for ‘buck goat’ can be found in
Bhattacarya (2003) as /pat"a/ and in Turner (1962) as /patt"a/.

3.1.1 Background: Sylheti tonogenesis

The very first account of Sylheti tonogenesis was provided by Gope and Mahanta (2014), who
found that vowels after underlying (or historical) aspirated consonants are produced with a
higher pitch and have been phonologized as the lexical High tone. The study was followed by
Gope’s very well-received dissertation (2016), which gave a phonetic and phonological insight
into how Sylheti — a genetically non-tonal language, developed a two-way lexical tone contrast
as a consequence of the merger of aspirated and unaspirated voiced obstruent onsets. Gope
established that it was the merger of aspirated and unaspirated voiced obstruent consonants
which triggered tonogenesis in the language. He had considered the synchronic data from
Bengali, or more precisely, Standard Colloquial Bengali (SCB) to represent the underlying
form of Sylheti words in his study as the SCB phonemic inventory retains the four-way

laryngeal contrast of Indo-Aryan languages.

Gope (2016) presents a detailed acoustic study of the vowel and consonantal inventory of the
language. He compares the language’s consonantal inventory with that of SCB which exhibits
a rich laryngeal contrast with ten aspirated stops and their unaspirated counterparts and
demonstrates that Sylheti’s consonantal inventory consists majorly of fricatives and exhibits
the complete absence of aspirated obstruents. The dissertation establishes that the loss of
[+spread glottis] feature from the language triggered tonogenesis in the language. The study
statistically confirms the tonal contrast in Sylheti. Encompassing 24 monosyllabic words,
accounted for CV, CVV, and CVC syllable structures, the study solidified the existence of a
high tone following the loss of a historic breathy voice contrast [+spread glottis]. This change
is believed to serve as a replacement mechanism ensuring distinctive lexical meanings among
homophonous words, following the phonological process of lenition and the loss of [+spread

glottis]. This two-way contrast is demonstrated by the tonal pairs in Table 3.1 below.

Sylheti Underlying Gloss Sylheti Underlying Gloss
Word form Word form
ga ga body g4 gha wound
bat bat arthritis bat bhat rice
dax dax roaring of cloud dax dhax drum
ban ban tie ban b"an pretend

Table 3.1 Tonal mapping in Sylheti words following loss of voiced aspirates (adapted from Gope, 2016)
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The tonal pairs in the table adapted from Gope (2016) demonstrate that the historical voiced
aspirated onset such as in the word for ‘drum’, led to a lexical High tone in Sylheti, /dax/ <<
*dak. The historical onset with voiced unaspirated feature in the word for ‘call’, thus led to a
contrastive Low tone, /dax/ << *dak as demonstrated in Figure 3.18.
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contrast for the tone pair /qax/ ‘cover’ and /dax/ ‘call’.
Gope (2016) concluded that the loss of breathiness, indicated by [+spread glottis], prominently
impacts only the pitch, while the duration and intensity metrics of the vowels enduring
unaltered. This observation provides a solid foundation for our upcoming examination, which
will further probe the effects of aspiration loss on voiceless stops in Sylheti. shows that pitch
is the only acoustic correlate affecting tone in the language. He conducted a systematic
perception test which showed that the rhyme of a syllable must contain fO fluctuation of at least
37.32 Hz pitch which should be continued at least till 60% of the rhyme to be perceived as
different or contrastive word by the speakers. Gope (2016) predicts the existence of a third tone
and claims that tonogenesis in Sylheti extended beyond minimally contrastive lexical pairs and

that there was a spread through the lexicon of Sylheti.

In the forthcoming sections, we will delve into how a comprehensive exploration of the four-
way contrast inherent to the New Indo-Aryan languages elucidates the correlation between
Sylheti's tonal system and the deletion of the [+spread glottis] feature. This investigation
promises to shed light on the intricacies of the tonal evolution in Sylheti. Shifting our attention

towards voiceless obstruents, we have chosen not to concentrate on the voiced aspirates within

8 The line graph is a result from our experiment on words with voiced onsets; our results resemble that of Gope
(2016) for the voiced onsets.
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this particular study. Our findings pertaining to voiced aspirates align with those presented by
Gope (2016), offering a similar perspective on the loss of breathiness and its implications (as
demonstrated in Figure 3.1). Hence, this study intends to deepen the understanding of Sylheti's
tonogenesis through an emphasis on the less explored domain of voiceless obstruents.

3.1.1.1 Phonation and tonogenesis

Tone is often found to be accompanied by voice quality differences such as a breathy vs. creaky
or lax vs. tense voice (Lee, 1983). Gope and Mahanta (2016) claimed that phonation also played
a role in Sylheti tonogenesis. The authors argue that along with the consonant’s historical
feature, the vowel qualities of the syllables carrying the tone also possess phonation qualities,
which are associated with tone assignment in the language. The vowels associated with High
tone are in a continuum of modal to creakiness. In contrast, the vowels associated with low
tones seem to be modal in nature, justifying the association of High tone to vowel with property
of creakiness. Gope (2016) postulates that the loss of breathiness property was lost in Sylheti
and subsequently the higher airflow initially required for producing breathy voiced stops was
directed towards the adjacent vowel, largely due to the hypo-correction tendency of native
speakers resulting in High tone. He claims that due to hypo-correction, the words voiceless
onsets follow the similar tone assignment to minimally contrastive words, i.e., /xal/ << *k"al
receives a High tone and /xal/<< *kal receives a Low tone. The study shows that breathy voiced
consonants is compensated in the neighbouring vowels, resulting in a low tone. A recent
development in this aspect of tonogenesis in Sylheti (Gope, 2021) proposes a statistical model
to predict phonation contrasts between contrastive tones; Gope demonstrates that the breathy
phonation, once associated with High tone are in the continuum of modal to tense phonation
now, which can be attributed to hypo-correction. On the other hand, the significantly higher
(and positive) spectral balance and tilt values associated with the vowels carrying low tones
confirm that these vowels are in the continuum of breathy to lax phonation. As discussed in
Chapter 2, our study emphasizes primarily on the three-way tone contrast conditioned by the
merger of the [+spread glottis, -voice] and [-spread glottis, -voice] features; the role of

phonation in this aspect of tonogenesis in Sylheti remains to be explored in future studies.

3.2 The hypothesis of the three-way tonal contrast in Sylheti

This chapter is central to the dissertation and seeks to analyse a three-way tonal system in
Sylheti subsequent to the breakdown of the aspiration contrast from consonants in both the

onset and coda positions with empirical evidence with special emphasis on voiceless obstruents
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for the first time. The emergence of tonal variation arising from voiceless aspiration is not a
common occurrence. Voiceless aspirated stops typically exhibit a wider glottal opening, a
characteristic that might alter the basic frequency of a subsequent vowel. This relationship, as
posited by Hombert et al. (1979), has been observed in several languages where such a glottal
configuration leads to an alteration in the pitch of the ensuing vowel, thereby contributing to

tonogenesis.

We hypothesize that if the merger of aspirated and unaspirated onsets played a significant role
in the emergence of a two-way tonal contrast in the language, as established in the previous
studies, then the merger of aspiration contrast in the coda position is also correlated to the
language’s tonal phenomenon. The interaction between the breakdown of consonantal contrast
and tone has been studied for years to understand the mechanism of tonogenesis (Hombert,
1978; Haudricourt, 1954; Kingston, 2005; 2011; Matisoff, 1973; Yip, 2002). Our discussion
on the distinctive features of the laryngeal node in Chapter 2 stipulates that, alongside voicing
and aspiration, the glottal configuration can also contribute to variations in the fundamental
frequency (f0) which defines the tonal phenomena (Ladefoged, 1973). Maran (1973) posits a
raised larynx for a voiceless obstruent and a lower larynx for a voiced obstruent. Halle and
Stevens (1971) propose that both following and preceding consonants would perturb fO on the
vowel, but the perturbation for the postvocalic consonant is not documented to be the same
(Ohala, 1973). Studies on the physiology of tone (Ohala, 1973; Ohala, Hombert, & Ewan G,
1979) suggest that the aerodynamics of vocal folds while producing voiceless stop tends to
raise the pitch on the following vowel followed by a fall while the voiced stop tends to lower
the f0. However, the fO perturbations of aspirated stops are found to be relatively complex
(Hyman, 2013). While voiceless aspirated stops are documented to raise the fO, voiced
aspirated stops, also referred to as breathy voiced stops, are known to depress fO (Ohala, 1973).
In the case of postvocalic consonants, the most widely attested phenomenon across languages
is the correlation of the rising tone to a glottal coda, mostly attested in glottal stop ending
syllables in languages such as Lahu and Vietnamese (Ohala, Hombert, & Ewan G, 1979). It
has been established that unlike the preconceived notion, the loss of voiced aspirates led to a
High tone (Gope, 2016). In this chapter, we explore the complex fO perturbations attested
across languages (Hyman, 2013). Our study demonstrates that the fO perturbation induced by
voiceless aspirated onsets may also lower the pitch of the following vowels which stands in
opposition to the pattern attested across languages. Our study expands to the correlation

between tone and fO perturbation of postvocalic obstruent and argues that the High tone can

TH-3135_146141012 50



also be mapped to the diachronic merger of aspiration contrast on the coda position in a

language.

Previous studies on Sylheti tonogenesis focused on how the loss of aspiration from voiced
onsets led to a two-way tonal contrast in Sylheti. We found that the loss of aspiration on the
coda position triggered a three-way tonal contrast in Sylheti. As opposed to the loss of
aspiration from voiced onsets, which resulted in a lexical High tone (Gope & Mahanta, 2014),
the loss of aspiration from voiceless onsets led to a lexical Low tone. The factors responsible
for tonogenesis of the three-way tonal contrast namely for the Low, High, and Mid tones are
different than those identified in the previous studies on Sylheti tonogenesis (Gope, 2016). as
opposed to the loss of aspiration from voiced onsets which mapped to a lexical High tone, the
loss of aspiration from voiceless onsets mapped to a lexical Low tone. Contra Gope (2016), we
found that the voiceless aspirated onsets led to a lexical Low tone and subsequently, the
voiceless unaspirated onsets led to a lexical Mid tone. We thus found that the diachronic merger
of aspirated and unaspirated onsets and codas resulted in a three - way tonal contrast in Sylheti.
This can be demonstrated with the tonal triplets in Table 3.2.° Being segmentally identical, the
lexical contrast between these minimal triplets can now only be found at the tonal level. For
example, the historical voiceless aspirated onset in *khat, the word for ‘floor - stool’, maps to
a lexical Low tone in the first triplet, /xat/ << *khat. The historical voiceless unaspirated onset
in *kat, the word for ‘cut’, maps to a contrastive Mid tone, /xat/ << *kat. The historical
voiceless aspirated coda in *kat", the word for ‘valuable wood’, maps to the lexical High tone,
Ixat/ << *kat". The historical merger of voiceless aspirated and voiceless unaspirated onsets
thus results in a Mid - Low lexical tone contrast on the following vowel. The merger of the
aspirated and unaspirated codas further maps to a lexical High tone on the preceding vowel
leading to a three-way tonal contrast in the language.

NIA | High Gloss NIA | Mid Gloss NIA | Low Gloss
*Kkath xar | valuablewood | xkar | xag cut *khat | xap | floor-stool
*tfati | sar vessel *tfar | sar | earthenpieces | *tfor | sar let go
*por | $ir read *por | $3r fall

*koi | Xai a fish *KkMoi | xoi | puffed rice

® The asterisk preceding the NIA words indicate the diachronic/proto forms of the Sylheti words under study.
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Table 3.2. Sylheti tonal triplets with voiceless onsets

The tonal pairs and triplets in the above table demonstrate that syllabic position also had a
significant role in evolution of the language’s tonal system. As can be observed, tonogenesis
triggered by the merger of aspirated and unaspirated consonants was not restricted to voiceless
obstruent consonants and that historical aspiration in sonorant codas also mapped to the lexical
High tone. The existence of aspirated sonorants in the synchronic NIA languages is evident in
most of the Indo-Aryan languages (Ohala & Ohala, 1992). The realization of this feature is,
however, constrained in the synchronic form of some of these languages such as Assamese
(Mahanta, Assamese, 2012) and Bengali (Kar & Truckenbrodt, 2019). That the loss of this
feature also had a role in tonogenesis in the language can be demonstrated by the existence of
the minimal triplets such as /sag/ << *tfat"i ‘iron vessel’, [sat/ << *tfar ‘earthen pot’ and /sar/
<< *tflor ‘let go’ in Table 3.2. The merger of */tf/ and */t/"/ onsets led to Mid and Low tone
contrast in words for ‘(broken) earthen pieces’ and ‘leave’ respectively; the loss of aspiration
from the tap retroflex in the coda position of the word for ‘(iron) vessel” led to a High tone here
as well'. This contrast is well demonstrated in the PRAAT pictures for the three lexical tones
recorded from the same speaker, in the carrier sentence: ‘I x said’, x being the target word. The
PRAAT picture in Figure 3.2 for the carrier sentence : ami sag Xxai-Si ‘/ said vessel’,
demonstrates the lexical High tone for the word, /say/ << *tfar"i ‘(iron) vessel’ in the medial

position.

High tone <

150

100
75

Pitch (Hz)

sar-vessel

ami-1 sar-vessel xoisi-said

0 0.9624
Time (s)

Figure 3.2. PRAAT picture for the lexical High tone in sentential context:
ami sag xai-si ‘I said (iron) vessel’
Speaker: Male; Age:26

10 We could not map any of the lexical tones to a diachronic word which had aspiration in both onset and coda
positions. This aspect of tonogenetic thus conflict remains beyond the scope of this dissertation.
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The contrast between the lexical High tone and Mid tone is well demonstrated in the word /sat/

<< *tfar ‘(broken) earthen pieces’, as can be observed in the PRAAT picture for the carrier

sentence : ami sag Xai-si/ ‘I said (broken) earthen pieces’, in Figure 3.3, recorded from the same

speaker.

> Mid tone

Pitch (11z)

ami-I

sar-earthen pieces

sag-carthen picces

xoisi-said

I'ime (s)

1.064

Figure 3.3. PRAAT picture for the lexical High tone in the carrier sentence:
ami sag Xai-si ‘I said (broken) earthen pieces’

Speaker: Male; Age:26

A careful observation of the pitch track in Figure 3.4 for the word /sap/ << *tf"or ‘leave’, with

an underlying Low tone, in the carrier sentence: ami sag Xdi-Si ‘I said let go’ demonstrates a

clear High-Mid-Low lexical tone contrast in Sylheti.

> Low tone

2004

1504

Pitch (Hz)

100
75

sar-let go

ami-l

sar-let go

xoisi-said

Time (s)

1.008

Figure 3.4. PRAAT picture for the lexical High tone in sentential context:

ami sag xai-si ‘I said let go’
Speaker: Male; Age:26

Thus, the merger of aspirated and unaspirated sonorant consonants played a role in Sylheti

tonogenesis as well. Sylheti has a richer inventory of tonal pairs as compared to that of minimal

triplets. High-Mid tonal pairs resulted from the merger of aspirated and unaspirated codas as
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in the tonal pair, /§51/ << *por” read’ and 3y << *por fall’. The Mid-Low tonal pairs resulted
from the merger of aspirated and unaspirated onsets as in the tonal pair /x3i/ << *koi ‘a fish’

and /xsi/ << *k"oi ‘puffed-rice’.

There is a cross-linguistic tendency in the Indo-Aryan languages for fO following voiceless
aspirated consonants to be produced with a low fO of the following vowel significantly more
than the vowel following voiceless unaspirated stops (Dutta, 2007). We argue here that this
inherited low fO affects the vowel after the onset, which subsequently triggered tonogenesis in
the language. Further, the merger of historical unaspirated and aspirated codas affected the fO
of the preceding vowel and resulted in the contrastive High-Mid lexical tone contrast. The
emergence of the High tone resulting from the loss of aspiration in coda consonants is an
important part of the evolution of Sylheti tonogenesis. It is plausible that the lexical Mid tone
is the default tone which is mapped to words with no diachronic aspiration on both onset and
coda positions; this aspect of tonogenesis in the language will be discussed in detail in Chapter
4.

A phonetically plausible explanation for the conditioning of high pitch preceding final and
medial aspirates could be the aerodynamic properties inherent to aspirated consonants.
Aspiration usually necessitates extended Voice Onset Time (VOT), thereby requiring a larger
air volume to be expelled from the lungs. This heightened subglottal pressure potentially raises
the fundamental frequency, or pitch, of the preceding vowel (Hombert, Ohala, & Ewan, 1979).
Moreover, the strain on vocal folds during aspirated consonant production may also contribute
to a higher pitch (Lisker & Abramson, 1964). This leads us to the hypothesis that the physical

act of aspiration could have phonologized into a tonal contrast.

We argue that the mapping of the diachronic [+spread glottis] feature of the coda to the lexical
High tone was a consequence of the reinterpretation of the lexical tone assignment and
tonogenesis in Sylheti to maintain the lexical contrast. This tonogenetic environment is
reanalysed as word medial consonant in a disyllabic environment, leading to the three-way

tonal contrast in disyllables which we discuss in the next chapter.

Sylheti has a sparse distribution of the High tone in monosyllables which was conditioned by
the reinterpretation of the diachronic [+spread glottis] coda. This is attributed to the fact that
coda consonants tend to have certain restrictions in many languages (Hyman, 2012). Cognate
languages of Sylheti, like Bangla (Kar and Truckenbrodt, 2019) and Assamese (Mahanta,

2012) constraint the phonetic realization of aspiration in coda position. This postulation is
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elaborated by the adequate presence of minimal pairs and triplets for the High tone in disyllabic

structures (which we present in Chapter 4).
3.2.1 Representation of tone and tonogenesis

The autosegmental theory of tone proposed by (Goldsmith, 1976) dealt with certain problems
of tonal representation which was left unaddressed by generative phonology. The theory
represents tone on an autonomous tier, associated with but independent from the segmental
tier, which solved the issue of representing the addition and deletion of association lines and
phonological features in the segmental and tonal tiers. We follow the convention of
autosegmental phonology (Leben, 1973; Goldsmith, 1976) to represent tone in this dissertation,
especially in Chapter 4, to represent the tonal association across syllables in Sylheti words; this
approach is also used to represent the tonal alignment across morphemic boundaries in prosodic
words of the language (Chapter 5 and Chapter 6); we also attempt to analyze the tonal
alignment at utterance level in the language in Chapter 7. We also represent the diachronic
merger of laryngeal contrasts on onset and coda positions and their association to lexical tone
in Sylheti with an autonomous tier for tone in 1:

1. Representation of how the merger of aspirated and unaspirated onsets possibly
triggered tonogenesis in Sylheti:

CVC < CVC (o)
-voice -voice -voice -voice
+spread glottis -spread gloms -spread glottis -spread glottis

N/

Mid

The merger of the [-voice, +spread glottis] and [-voice, -spread glottis onsets are represented

in 1, where the aspiration contrast is lost on the onset position, and the falling f0 is used to
identify a phonological contrast with the default Mid tone; being segmentally identical, it is

now distinguished by the Mid-Low contrast. Tone thus becomes phonemic at this stage. Tone
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retains a constant pitch in Sylheti and continues across syllables thus representing a level tone
with many to one association of the segmental tier to the tonal tier, which will be discussed in
detail in Chapter 4. The merger of the [-voice, -spread glottis] and [+spread glottis] codas are
represented in 2.

2. Representation of how the merger of aspirated and unaspirated codas possibly
triggered tonogenesis in Sylheti::

()] 0}
CVC (o) CVC <
-voice -spread glottis ] -voice [+spread glottzs
_spread glottis -spread gloz</
High

Diachronic words with a [-voice, -spread glottis] onset and [-spread glottis] coda associates to
the default Mid tone and the words with a [-voice, -spread glottis] onset and a [+spread glottis]
coda associates to the synchronic High tone as represented in 2. This merger thus results in a
Mid-High contrast. This two-fold merger resulted in tonal triplets in the language like /s&;/ <<
*tfar"i ‘iron vessel’, /sag/ << *tfar ‘broken earthen pieces’, and /say/ << *t[Mar ‘let go’; /xat/ <<

*Kkat" ‘valuable wood’, /xat/ << *kat ‘cut’, and /xat/ << *k"at ‘ground stool’.

After the fO perturbation of the prevocalic and postvocalic consonants were reanalysed as
phonological tone in the language, the tone of the syllable was reinterpreted as the tone of the
word. We expand our study into tonogenesis in Sylheti and propose that the pitch of the tone
extends across syllables thus demonstrating a many to association between the segmental and

tonal tier (Gussenhoven, 2004, p. 29) as represented in as shown in 3:
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3. Multiple association between tone and syllable:

o o

T

We explore this aspect of Sylheti tonogenesis in the upcoming chapter (Chapter 4),
emphasising on the empirical evidence based on production and perception analysis of lexical

tones in disyllabic words in the language.

3.3 Acoustic study of three-way tone contrast

In this section, we seek empirical evidence in our hypothesis that the instability of the four-
way laryngeal contrast did not just map to High and Low tones based on the historical aspiration
of the onset. Both voicing and syllabic positions of the consonants led to a three-way tonal
contrast in Sylheti. We have avoided the redundancy of describing the tone assignment by
voiced onsets, as our results reconfirmed the previous study on Sylheti tonogenesis. The words
selected for this study have their diachronic laryngeal values preserved in the cognate NIA
languages.

We present a production analysis of the acoustic correlates of the three-way tonal pattern in
Sylheti and address the different tonal patterns conditioned by the loss of aspiration from both
onsets and coda positions in the language. The analysis is based on a production experiment
on monosyllabic tonal pairs and triplets in Sylheti. The dataset we used for the study has been
presented in Table 3.2 which presents a wider picture of the Sylheti tonogenetic pattern and
shows that voicing and aspiration resulted in different tonal patterns in the language. We

present the effect of tone on pitch and duration and its role in the three-way tonal contrast.

3.3.1 Methodology: Data Collection & Recording

This dataset was prepared with the help of 7 native speakers of Sylheti language residing in the
Barak Valley in the southern region of Assam state in India. Two of the speakers belonged to
the age group 50-55: one male and one female; five of the speakers belonged to the 20-26 age
groups: one male and four females. The data was recorded in multiple sessions. All the speakers
were bilinguals in Bengali and Sylheti and had their primary education in either Bengali or
English languages. The sentences with target words were displayed on a screen written in
Bengali (as the speakers use Bengali script in general) along with the meaning of each word

English and they were instructed to read the sentence in Sylheti. Each target word had 3
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repetitions and the words were recorded within the medial position of same carrier sentences
for all words with x being the target word; carrier declarative sentences of the SOV order were

uttered as:

ami X xoi-Si

1%'p X say-perf1p
| said X

Since it is well established that only laryngeal features created fO perturbation leading to the
emergence of tones in Sylheti, we have selected words which have the laryngeal values
preserved in the cognate (NIA) languages without any lexical tone. The dataset we used
contains 30 words, consisting of 12 minimal pairs and 2 minimal triplets of CVVC pattern with

three iterations each (Table 3.2).

NIA High | Gloss NIA | Mid | Gloss NIA Low | Gloss
*kat" | xat | valuable wood | *kat | xat | cut *khat xat | floor stool
*tfai | sar vessel *tfar | sar | earthen pieces | *tfMor saf | letgo
*pit" | it beat *pit | ¢1t | back
*tfor" | sor ride *tfor | sor | slap
*por" | ¢ | read *por | ¢or | fall
*kal | xal | bad time *khal xal | skin
*pal | ¢al | animal *phal dal | ajump
(collective) (noun)
*pan | gan | betel leaf - dan | yam leaf
*tful |sal | hair *tfMol sul | peel
*koi | xai | afish *khoi X9l puffed rice
*tal | @l | palm *ha| tal plate
*kua | xtia | well *KkPua xua | fog
*kul | xal | dynasty *khul xul | a musical
instrument
*kal | xal | bad time *khal xal | drain

Table 3.2. Sylheti monosyllabic tonal pairs and triplets with voiceless onsets

We used TASCAM DR-100 digital recorder for recording at sampling frequency of 44.1 KHz

and 32 bits resolution attached to a Shure head worn microphone.
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3.3.2 Analysis of acoustic correlates

Each sound file was segmented and annotated on PRAAT and the fO (in Hz) values from
temporal midpoint of the rime and the fO direction from the onset to offset of rime and duration
values of the vowel of each target syllable starting from the onset until the offset of voicing of
the rime were extracted with the help of a PRAAT script. The script measured the pitch contour
at every 10% of the rime of each syllable. A contrastive tone does not have a fixed FO. There
are variations from speaker to speaker depending on factors such as gender and age and for the
same speaker depending on the mood and whether the word occurs at the start or the end of the
utterance, and so on. One speakers’ f0 range for low tone, for example, might thus be high tone
for another speaker’s range. It thus cannot be identified in isolation by pitch alone. To
overcome this, pitch normalization is required to achieve a pitch difference between the tones
irrespective of individual and intonational differences.

3.3.2.1 Pitch

We first analysed fO movement by z-score normalization of the fO. The z-score value indicates
the distance of the raw score from the mean. A value above the mean would indicate a positive
z-score and a negative if the value lies below the mean. It allows the comparison of scores on
different kinds of variables by standardizing the distribution and hence is also known as a
standard score. Since fO is best perceived in vowels and sonorants (Xu & Wang, Pitch targets
and their realization: Evidence from Mandarin Chinese, 2001) it is attested in many tonal
languages that the syllable rime is the only domain of tone (Gordon M., 2001). We have thus
analyzed the fO of the rime of each target syllable at 11 consecutive points (10 intervals) starting
from the onset until the offset (of rime), i.e., startpitch to endpitch (0%-100%), each interval
representing 10% of the total length of the pitch — track was normalized using the z-score
standardization. Each data point was transformed into a corresponding z-score via the z-score
metric. The normalized fO value (z) was calculated as the difference between the raw f0 in
Hertz (F) and the mean f0 of each subject in Hertz (u), divided by the standard deviation of the

overall fO of the same speaker (o).

(z = (F- wo).
The averages of the intervals of normalized fO values for tonal pairs and triplets were plotted

to see the pitch contrast throughout the rime of the words.

We built a linear mixed effects model — Ime4 (Bates et al., 2015) for fO (Hz) from the temporal

midpoint of the rhyme of each target word to analyze the direct representation of phonetic
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contrast between the lexical tones in pitch; we did not perform any transformations (z-scale)
on this. The fO of Vowel at Midpoint was designated as the dependent variable and the Tone
was the independent variable for monosyllables. As random effects, we had intercepts for
speakers and words, as well as by-speaker and by-word random slopes for the effect of tone.

Monosyllable.model = 1lme4::1lmer(fOVowelMid ~ Tone + (1+Tone|Speaker)
+ (1+Tone|Word), data = Monosyllables)

Although care was taken to minimize external effects between recordings, it cannot be totally
negated which is why the data was standardized for our next model to investigate a statistically
accurate difference between the three tones. Pitch normalization was used on fO from the
temporal midpoint of the target words as the data was recorded from a sample of both male and
female speakers of different age groups. Z-score normalized fO of Vowel at Midpoint was

designated as the dependent variable in this model, random factors remained unchanged.

Monosyllable.model = 1me4::1lmer(Normalizedf@VowelMid ~ Tone +

(1+Tone|Speaker) + (1+Tone|Word), data = Monosyllables)

Both random intercept and random slope have been considered in both the models to avoid any
statistical significance retained by chance (Barr et al, 2013). We considered random intercepts
as well as random slopes to prevent type-I errors (Barr et al, 2013; Bates et al, 2015) as random
slope model allows the explanatory variable to have a different effect for each group. While as
it allows each group line to have a different slope meaning that the explanatory variable can

have a different slope for each group.

We probed further into the difference between the tones in terms of fO direction. Ten linear
mixed effects model were then built to study fO movement of the tonal words under study.
Normalized fO values of ten interval points (10% through 100%) were entered as the dependent
variable; the independent variables and the random factors remained unchanged in this model

as well. An example of the 10 models is given below (for fO from 0-10%):

Tone.model Intl1@ <- 1me4::1lmer(fONormalized ~ Tone + (1 + Tone|Word)

+ (1 + Tone|Speaker), data = subset(Monosyllables, Intervals =

"Intl@"), REML = FALSE.
3.3.2.2 Duration

Studies on the acoustic correlates of tone have shown that duration has an inverse relationship

with the tone, i.e., the High tone will have the shortest duration among the three syllables under
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study (Gill & Gleason, 1969; Khan, Xu and Sohail 2020; Xu 1997). We also measured the raw
values of duration (in milliseconds) for each target syllable to analyze the possibility of acoustic
multidimensionality of tone in the language. A model for duration contrast between the tones
was built for monosyllables, changing the dependent variable to duration, and keeping the

independent variables and random factors the same as the pitch models.

Duration.model= 1me4::1lmer(Duration ~ Tone + (1+Tone|Speaker)

(1=Tone|Word), data = Monosyllables)

Random intercept and random slope were considered for all these models. ANOVA tests were
run for all the models which compared the full model and a null model with likelihood ratio
tests (Akiva et al., 1986). The statistical significance of all the ANOVA tests was examined
with an alpha level of 0.05.

3.3.3 Results

A careful observation of the line graphs from figure 3.5 — figure 3.12 representing the f0
movements shows that the words with diachronic aspiration on the onset position map to a low
tonal contour, the words with unaspirated onset or coda map to a medial tonal contour and
words with diachronically aspirated coda map to high tonal contour. The y-axis in the pitch
plots in Figure 3.5 represents the normalized pitch and the x-axis represents the time - interval
at eleven consecutive points of the vowel. The figure plots the fO difference for the minimal
triplet for the High, Mid and Low contrast, /xat/ << *kat" ‘valuable wood’, /xat/ << *Kat ‘cut’,

and /xat/ << * k"at ‘ground-stool’.
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Figure 3.5: Normalized fO interval contrast for the High -
Mid - Low contrast for the tone triplet /xat/ ‘valuable
wood’ /xat/ ‘cut’ and /xat/ ‘ground-stool’.

Figure 3.6: Normalized f0 interval contrast for the High -
Mid - Low contrast for the tone triplet /sag/ ‘iron vessel’
/sag/ ‘broken earthen pieces’ and /sag/ ‘let go’.
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Figure 3.6 plots the fO difference for the minimal triplet /sap/ << *tfar"i ‘iron vessel’, /say/ <<
*tfar ‘broken earthen pieces’, and /sap/ << *tfMar ‘let go’ throughout the rime. It is evident in
both the tonal triplets that the loss of aspiration from the coda position led to the lexical High
tone in Sylheti and the merger of aspirated and unaspirated voiceless consonants led to the
Mid-Low lexical tone contrast.
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Figure 3.7: Normalized f0 interval contrast for the High-Mid Figure 3.8: Normalized 0 interval contrast for the High-Mid
contrast for the tone pair /st/ ‘ride” and /s31/ ‘slap’. contrast for the tone pair /¢dy/ ‘read’ and /p3y/ “fall’.

The y-axis in the pitch plots in Figures 3.7 and 3.8 represent the normalized pitch and the x-
axis represents the time - interval at eleven consecutive points of the rime for High-Mid tone
pairs resulted by the merger of aspirated and unaspirated codas. The graph in figure 3.7 shows
the clear difference between the fO of High-Mid tonal pair for the minimal pair /sor/ << *tfsr
‘ride” and /s5/ << *tfog ‘slap’. Figure 3.8 plots the minimal pair /¢31/ << *pst” ‘read’ and /$3y/
<< *por ‘fall’ which show similar f0 difference between High and Mid tones throughout the
rime.
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Figure 3.9: Normalized f0 interval contrast for the Mid - Low Figure 3.10: Normalized f0 interval contrast for the Mid - Low
contrast for the tone pair /sal/ ‘roof” and /sal/ ‘skin’. contrast for the tone pair /¢an/ ‘betel-leaf” and /gan/ ‘yam-leaf’.

Figure 3.9 and Figure 3.10 plot the fO directions for the Mid-Low minimal pairs resulted from
the merger of aspirated and unaspirated voiceless onsets. Figure 3.9 plots the minimal pair /sal/
<< *tfal ‘roof” and /sal/ << *tf"al ‘skin’ demonstrating the fO difference between Mid-Low
tones throughout the rime. A similar pattern can be noticed for the Mid-Low tonal pair in Figure

3.10 for ¢pan << *pan ‘betel-leaf” and pan << *p"an ‘yam-leaf’.
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Figure 3.11: Normalized f0 interval contrast for the Mid - Figure 3.12: Normalized f0 interval contrast for the Mid -
Low contrast for the tone pair /x3i/ “fish” and /xai/ ‘puffed Low contrast for the tone pair /tal/ ‘palm” and /tal/ “skin’.
rice’.

Similar patterns can be observed for the fO directions of Mid-Low minimal pairs resulted from
the merger of aspirated and unaspirated voiceless onsets in figure 3.11, /x3i/ << *koi ‘fish’ and

Ix3il << *k"oi “‘puffed rice’ and in in figure 3.12, /tal/ << *tal ‘palm’ and /tal/ << *t"al “plate’.
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3.3.3.1 Statistical significance

The fixed effects results for vowel mid fO in Table 3.3 shows the distinction between the f0 of

the intercept which represents the Mid and the Low tone. The intercept was about 222.301 Hz

which represents the Mid tone. The low tone was lower by about 52.475 Hz than the Mid tone

and the High tone is higher by only about 5 Hz; the t value for the High tone shows that there

is a lack of significant contrast between the Mid and High tones. Tone thus affected pitch (}2
(1) =9.4948, DF =1, p = 0.002061).

Fixed Effects Estimate Std. Error t value
Mid Vowel f0 Intercept 222.301 20.219 10.995
(Normalized) High Tone 5.793 19.438 0.298
Low Tone -52.475 12.443 -4.217

Table 3.3. Fixed effects for mid vowel fO contrast between High, Mid and Low tones for monosyllables

In the boxplot in Figure 3.13, the y axis plots pitch in Hz and the x axis plots the tones under

study. The boxplot demonstrates the distinction between the median values of the direct fO

(non-normalized and without the speaker and item variations); it plots the effect of mid vowel

fO on tone and shows the contrast between the High and Mid and High and Low tones. A

phonetic overlap between the High and Mid tones is evident here.

Tone
High

E Low

Wid

foV ovvelM id

100~

I '
Mid High

Low Mic
reorder(Tone, f0VowelMid, FUN = median)

Figure 3.13. Boxplot of mid vowel fO contrast between High, Mid and Low tones

The fixed effects results for z-score normalized vowel mid fO in Table 3.4 shows a clear

distinction between the Mid tone and the Low tone. The t-value for the High tone shows that

there is a lack of significant contrast between the Mid and High tones here as well. The intercept
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was about 0.62496 which represents the Mid tone. Tone thus affected pitch (32 (1) = 14.857,
DF =1, P value =.000116).

Fixed Effects Estimate Std. Error t value
Mid Vowel f0 Intercept 0.6477 0.1751 3.698
(Normalized) High Tone 0.1429 0.2207 0.648
Low Tone -1.2028 0.2676 -4.495

Table 3.4. Fixed effects for normalized mid vowel fO contrast between High, Mid and Low tones for monosyllables

There was a phonetic overlap between the Mid tone and the High tone. This could be attributed
probably due to the lack of tokens for the High tone. This can be visualized in the boxplot in

Figure 3.14, the y-axis plots pitch in Hz and the x-axis plots the three tones.

Monosyllables

[~
'

-
|

Tone

High

$| Low

Mid

-
'

Normalized f0 Vowel Mid (Standard Deviations})
! (-]

'
[X]
h

Low Mid High
Tone

Figure 3.14 Boxplot of normalized mid vowel fO contrast between High, Mid and Low tones

The sample size for the High tone probably acted as a deterrent here. The scope of this
experiment was thus scarce for a significant study of three-way tone contrast for monosyllables.
The significance of the difference between the Mid and Low tones and the lack of significant
difference between High and Mid tones can be visualized in Figure 3.15 which plots the results
of the mixed effects. The y - axis in the figure shows the degree of significance of the difference

of the Low and High tones with the Mid tone which is the intercept (as shown in Table 3.4).
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Figure 3.15 Estimates (Fixed Effects) plot for contrast between High, Mid and Low tones for monosyllables

The asterisks on the value for Low tone in the figure indicate the high significance level.!* The
difference between the three tones is visualized in the boxplot below (Figure 2) showing the
significance of difference between the Mid and Low tones and the overlap between the High

and Mid tones. The predictions for random slope model has been plotted in figure 3.16.

Speaker-wise effect of Tone on f0 in monosyllables

1.0

=
5

= 05 Speaker
g - cp
g == 5p2
[=] sp3
2
=] 0.0 == spd
© * == 5pb
g 05 sp7
= L]

-1.0

Mid High Low
Tone

Figure 3.16. Predictions for the speaker-wise slope of the effect of Tone on pitch in monosyllables.

The predictions for the random slope model for vowel mid fO show that the slope between Mid

tone and High tone is positive for some speakers while for others, the slope between Mid tone

1 The asterisks following the values in the figure show the level of their statistical significance. “***’ 0.001 “**’
0.01 “** 0.05.
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and High tone is zero or negative. There is clearly an interspeaker variability for the three tones
in monosyllables. There is, however, a clear distinction between High and Low tones for all

the speakers.

Our ANOVA results for fO direction of the ten interval points show that tone is affecting pitch
for each of the intervals (Interval 10 : 2 (1) =5.0669, DF = 1, p =.024387; interval 20 : 42 (1)
=11.876, DF = 1, p =.000569; interval 30 : ¥2 (1) = 16.826, DF = 1, p = .000041; interval 40
- 42 (1) = 18.082, DF = 1, p = .000021; interval 50 : ¥2 (1) = 16.575, DF = 1, p = .000047;
interval 60 : y2 (1) = 16.197, DF = 1, p = .000057; interval 70 : 42 (1) = 15.835,DF =1,p =
.000069; interval 80 : 2 (1) = 26.894, DF = 1, p = <.00001; interval 90 : 2 (1) = 14.405, DF
=1, p=.000147; interval 100 : 2 (1) = 23.98, DF = 1, p = <.00001). However, the High tone
has a phonetic overlap with both the Mid and Low tones which can be observed in the t-values

in Table 3.5.
Interval Fixed Effects Estimate Std. Error t value
Interval 10 Intercept 0.40757 0.19691 2.07
High Tone 0.01086 0.35566 0.031
Low Tone -0.89706 0.22944 -3.91
Interval 20 Intercept 0.38775 0.19404 1.998
High Tone 0.09456 0.3434 0.275
Low Tone -1.04429 0.23202 -4.501
Interval 30 Intercept 0.415 0.1876 2.212
High Tone 0.2025 0.3461 0.585
Low Tone -1.2038 0.2202 -5.467
Interval 40 Intercept 0.4396 0.1766 2.49
High Tone 0.1603 0.3394 0.472
Low Tone -1.2879 0.2101 -6.131
Interval 50 Intercept 0.4575 0.1707 2.68
High Tone 0.1601 0.3364 0.476
Low Tone -1.3145 0.2131 -6.169
Interval 60 Intercept 0.4941 0.1695 2.915
High Tone 0.1372 0.3275 0.419
Low Tone -1.3331 0.2165 -6.158

TH-3135_146141012 67



Interval Fixed Effects Estimate Std. Error t value

Interval 70 Intercept 0.51836 0.17096 3.032
High Tone 0.09841 0.33019 0.298
Low Tone -1.30772 0.22225 -5.884
Interval 80 Intercept 0.52222 0.16375 3.189
High Tone 0.03617 0.32985 0.11
Low Tone -1.24067 0.22179 -5.594
Interval 90 Intercept 0.46058 0.17648 2.61
High Tone 0.07038 0.34554 0.204
Low Tone -1.11528 0.22443 -4.969
Interval 100 Intercept 0.3945 0.163 2.421
High Tone 0.2021 0.3497 0.578
Low Tone -1.0319 0.2118 -4.871

Table 3.5 Fixed effects of normalized O interval contrast between the three tones for Monosyllables

The boxplot in Figure 3.17 shows the statistical contrast for normalized pitch between the High,
Mid, and Low tones for monosyllables. An overlap between the High and Mid and High and
Low tones is clearly visible in these fO intervals; the overlap between the High and Low tones

is suggestive of the lack of sample size for the High tone.

Monosyllables
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B3 High
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Time Intervals as a Percentage of Rime/VVowel

Figure 3.17. Boxplot of normalized f0 intervals for the High, Mid and Low contrast for monosyllables
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We did not find a significant difference for duration between the tones (x2 (1) = 3.4126, DF =
2, p =.181536). The Intercept was about 231.75 milliseconds which represents the Mid tone ;
the High tone was lengthened by about 50.46 milliseconds than the Mid tone and the Low tone
was negligibly shorter by only about 9.22 milliseconds than the Mid tone as shown in Table 6.

Fixed Effects Estimate Std. Error t value
Intercept 231.75 11.10 20.871
Duration High Tone 50.46 27.61 1.828
Low Tone -9.22 15.14 -0.609

Table 3.6. Fixed effects for duration contrast between High, Mid and Low tones for monosyllables

Although the duration is lengthened for the High tone, it cannot be considered as a cue for tonal
contrast as the t value minimally deviates from the mean. For a clearer perspective on the
duration contrast between the lexical tones, we further conducted a test for disyllables in the
study.

3.4 Discussion and Conclusion

Our analysis establishes our hypothesis that the merger of historical voiceless aspirated and
unaspirated voiceless onsets resulted in the Mid-Low lexical tone contrast in Sylheti. It is
evident that the language has a contrast between the High, Mid, and Low tones in the
monosyllabic words. However, the lack of statistically significant results for fO and duration
leads to the conclusion that perhaps there are other cues distinguished. As stated in section
3.1.1, Gope and Mahanta (2016) showed that the High tone is associated with marginal
creakiness whereas the Low tone seemed modal. Although the previous study did not find a
conclusive relationship between phonation and tone for all the speakers, a detailed analysis of
the monosyllables on the tonogenesis of Sylheti with emphasis on voice quality and prosodic
factors like, rhythm and stress may lead to further understanding of the fine-grained tonal
system in Sylheti. The existence of significant contrast for the three tones in disyllables (chapter
4) also suggests that among other factors, the lack of significant contrast in monosyllables is a

result of the very small sample size for High tones.

Our results contributes to the typological aspect of tonogenesis. Our discussion on the
interaction between tone and consonant showed how tonogenesis is the outcome of the
reanalysis of fO perturbations induced by the prevocalic or postvocalic consonants. These

perturbations are primarily the correlated to the physiological configuration of the larynx and
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are generally widely attested across languages. However the previous study on the tonogenetic
patterns of Sylheti demonstrates that the association of breathy stops is not limited to a low
tone, as Gope (2016) shows that in contrast to the tonogenetic patterns associated with Punjabi
breathy stops diachronic aspirated voiced stops in Sylheti rather mapped to the lexical High
tone. Our analysis in this chapter demonstrates that tonogenesis triggered by diachronic
aspirated voiceless obstruents rather associated to a Low tone which differs from the
crosslinguistic evidence of a rise in pitch induced by the aspirated voiceless stops. This
difference can also be attributed to the complicated laryngeal system of the Indo-Aryan
languages; Gope (2021) shows that the vowels following diachronic voiced obstruents exhibit
a breathy feature. Dutta (2007; 2014) shows that voiced aspirated stops in Hindi are produced
with an independent phonation mode, and a breathy release of the voiced aspirated stop spreads
distinctively throughout the duration of the following vowel. Segmental studies on Gujrati,
another Indo-Aryan language, have shown the breathiness in voiced aspirated stops is realized
on the following vowel (Pandit, 1957; Fischer-Jargensen, 1967; Khan, 2012). The unique
feature of the association of breathy phonation with voiced aspirates of NIA Inaguges (Ohala
& Ohala, 1972) could be attributed as a marked feature which led the native speakers of Sylheti
to reinterpret the association of the fO perturbation induced by breathy obstruents to the marked
High tone. The association of the diachronic aspirated voiceless aspirates could be rather
associated with the inherent low fO perturbations induced by the sound in NIA languages as

discussed earlier in this chapter.

It may be noteworthy to consider the potential variability in the production of the mid tone.
Upon closer scrutiny of our findings, a noticeable trend emerges: when contrasted with a high
tone, the mid tone exhibits a considerably lower pitch compared to when it contrasts only with
a low tone. This pattern may hint at a certain degree of ambiguity in the mid tone's status,
contingent on the number of occurring contrasts. The normalized fO intervals representing the
contrast for the lexical tones in section 3.3.3 seem to substantiate this possibility. The lack of
a significant finding for the monosyllables could possibly be linked to the substantial variability
of mid tones. This might lead us to posit that they are not necessarily 'mid’ but rather tonally
unmarked, suggesting a contrast of High, Unmarked, and Low (H-@-L) instead. This
discussion highlights the phonological universality of the Mid tone as the default tone. which
will be explored in Chapter 4 which presents a wider picture of the typological aspect of Sylheti

tonogenesis.
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Chapter 4

The three-way tonal contrast in Sylheti: Disyllables
General Introduction: Typology of tone languages

Tonal languages differ in terms of the number of tonal contrasts which syllables may support
(Clark 1983; Hyman 1988). While some languages only support a constant pitch height, some
also support a changing pitch height such as a rising or a falling tone. Languages like

Halkomelem (Upriver) for example, can have only contrastive level tones (Galloway, 1991):

a. g“a:l (High tone) ‘mosquito’

b. q“a:l (Low tone) ‘to speak’

There are languages in which some tones appear to be contours and may span over syllables
but may be phonologically level (Yip, 2002). In contour tone languages pitch change may have
a contrastive function within a syllable (Zhang, 2002) as in languages like Kuki-Thaadow,
where contrastive contours are present in the minimal permissible tone bearing unit (Hyman
2007):

a. saa (Falling tone) ‘animal’

b. saa (Rising tone) ‘hot’

The major difference between tone languages is in tone-bearing units which can be defined as
individual landing sites to which the tones anchor (Hyman & Leben, 2017). Tone systems can
vary primarily in terms of the number of contrasts in tone height and in their choice of tone-
bearing unit (Clark, 1983; Hyman, 1978; Hyman & Leben, 2020). Matisoff (1973) observes
that a major feature of truly tonal language is that these languages are mostly monosyllabic in
nature and thus syllable is the tone-bearing unit in these languages. The chapter thus expands
our investigation into the tonogenesis of three-way tonal contrast in Sylheti disyllables to attain
a wider picture of the typological aspect of tonogenesis in the language for the first time. It
analyzes the tone-bearing unit, or more precisely the landing site of tone in Sylheti by
investigating the behavior of tone in its disyllabic words. As we had established in the previous
chapter, Sylheti has a phonological contrast of three level tones in monosyllables. We seek
empirical evidence for the minimal tone-bearing unit in this chapter by studying the behavior
of tone in disyllables. The chapter establishes that Sylheti disyllables exhibit three lexical tones
and that the tones vary individually in their behavior of pitch in their second syllables. Pitch

serves as the significant acoustic correlate of tone in disyllables as well. We analyze the
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phonological contrast between the High, Mid, and Low tones in Sylheti disyllables from a
tonogenetic perspective and seek empirical evidence for phonological contrast between the
three tones in disyllables which resulted from the instability of the four-way laryngeal contrast.
We establish that, the diachronic forms of the consonants and their syllabic positions also had

arole in disyllables which resulted in the three-way tone contrast in Sylheti.

We have used the synchronic cognate NIA words in this chapter as well to present the reflexes
of the diachronic aspirated forms of the words under study. We argue in this chapter that the
diachronic merger of aspirated and unaspirated onsets led to a Mid-Low tone contrast in Sylheti
disyllables whereas the merger of aspirated and unaspirated medial consonants led to the High
and Mid tone contrast in the language, subsequently resulting in minimal tone triplets like /xata/
‘room’, /xuta/ ‘crooked stick’ and /xutal ‘taunt’. We study both production and perception to
investigate the tonal distribution in Sylheti disyllables with a special focus on the production
test. As stated in chapter 3, we have avoided the redundancy of analyzing words with voiced

onsets and have probed only into words that have voiceless onsets in disyllables as well.

The structure of the chapter is as follows: 4.1 describes the three-way tonal system of Sylheti
with attention to the tonogenetic factors in Sylheti disyllables. The section further divides itself
into a detailed acoustic analysis of the production test done on three tones in disyllables and
analyses the results to summarize the tonal characteristics and tone assignment in Sylheti
disyllables. 4.2 presents an elementary analysis of our perception test in Sylheti disyllables and
discusses the results. 4.3 discusses both the production and perception results and concludes

with the possibility of the presence of a neutral tone in Sylheti.

4.1 Three-way contrast in disyllables: the tonogenesis

It has been established in the previous chapter that the historical aspirated voiceless onsets
resulted in a lexical Low tone, and the historical aspirated coda led to a lexical High tone in
Sylheti. When we expanded our studies to disyllables, we found that, while the emergence of
Low-Mid contrast resulted from the merger of diachronic aspirated and unaspirated voiceless
onsets, tonogenesis of the High tone in monosyllabic and disyllabic words has different syllabic
origins in the language. In the case of monosyllables, the High tone emerged from the merger
of aspirated and unaspirated codas as in the tone pair, /¢5/ << *psr” ‘read’ and ¢p3r << *por
‘fall’; whereas in disyllables, the same tone emerged from the merger of aspirated and
unaspirated medial consonants as shown in the tone pair, /¢uti/ << *piit"i ‘manuscript’ and
Iput/ << *puti ‘bead’ in Table 4.1. The merger of initial and medial consonants thus

subsequently led to minimal triplets in disyllables as well as in the triplet /ata/ << *patt"a
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‘buck goat’; Iatal << *patta ‘grindstone’; patal << *p'sta ‘crack’. It can be observed that the
historical voiceless obstruent onsets led to a lexical Low tone, for example, in /¢ata/ << *psta
‘crack’; historical unaspirated voiceless onsets led to a lexical Mid tone as in /data/ << *patta
‘grindstone’; the High tone was conditioned by the historical aspirated word medial consonant
rather than the coda as in medial consonant, and led to the lexical High tone as in the disyllabic

word, /gatal << *patt"a ‘buck goat’ (Table 4.1).

NIA High | Gloss NIA Mid Gloss NIA Low | Gloss

*pat"a | pata | buck goat | *patta data grindstone | *p"sta | daa | crack

*koft"a | xGtad | room *Kkuta Xiita crooked *Khutta | xuta | taunt
stick
*piiti duti | manuscript | *piiti dug bead
*tfatta sata earthen *t it sata | eccentricity
*kaft"a | xati | small stick *khanti | xati | pure

Table 4.1 Disyllabic tonal triplets in Sylheti

We hypothesize that, the aspirated coda which conditioned the lexical High tone in
monosyllables was re-analyzed in disyllables and thus, it was the diachronic aspirated medial
consonant that conditioned the High tone in these words. This chapter thus contributes to our
understanding of the prosodic typology of Sylheti. Our analysis for the three-way tone contrast
is Sylheti presents more explicit acoustic results in disyllabic words, than that in monosyllabic
words as the language has a large distribution of minimal pairs and triplets for the High tone in
disyllabic structures (Table 4.2). A plausible explanation for this could be that in open syllabic
structures, the phonetic realization of aspiration was not constrained. In the next section, we
seek to conduct an acoustic analysis for the three-way tone contrast in Sylheti disyllables. We
explicitly aim to seek empirical evidence for our hypothesis that when in the word-initial
position, the loss of diachronic aspiration from voiceless obstruents conditioned a Low tone,
and in the word-medial position, the loss of diachronic aspiration conditioned a High tone in

disyllables.

4.1.1 Acoustic analysis of production test

This section presents a production analysis of the acoustic correlates of the three-way tonal
pattern in Sylheti disyllables. We analyze the contrastive tones conditioned by the diachronic
aspiration from both initial and medial positions in disyllables. The analysis is based on a

TH-3135_146141012 73



production experiment on disyllabic tonal pairs and triplets in Sylheti. The dataset we used for
the study has been presented in Table 4.2 which presents an explicit pattern of the three-way
tonal contrast in Sylheti, with a significant inventory as compared to that of monosyllables. We
present the effect of tone on pitch and duration and its role in the three-way tonal contrast.

4.1.1.1 Methodology: Data Collection and Recording

We have considered a set of controlled phonetic experiments for this study which investigated
a production analysis for a set of Sylheti disyllabic words for the three-way tonal contrast. This
dataset was prepared with the help of 7 native speakers of Sylheti residing in the Barak Valley
in the southern region of Assam state in India. Two of the speakers belonged to the age group
of 50-55: one male and one female; five of the speakers belonged to the 20-26 age group: one
male and four females. All the speakers were bilinguals in Bengali and Sylheti and had their
primary education in either Bengali or English languages. The sentences with target words
were displayed on a screen written in Bengali (as the speakers use Bengali script in general),
along with the meaning of each word in English, and they were instructed to read the sentence
in Sylheti. Each target word had 3 repetitions and the words were recorded within the medial
position of the same carrier sentences for all words with x being the target word; carrier

declarative sentences of the SOV order were uttered as:

ami X xoi-Si

1p X say-perf1p
| said X

We have selected words that have the laryngeal values preserved in the cognate NIA languages,
from the online dictionaries mentioned in the previous chapter (Bahri,1989; Bhattacarya, 2003;
Biswas, 1970; Turner, 1962) without any lexical tone. The dataset we used contains 58 words,
consisting of 4 minimal triplets, 2 near minimal triplets, and 20 minimal pairs of CVCV syllabic

patterns in three iterations each as shown in Table 4.2.
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NIA High | Gloss NIA Mid Gloss NIA Low | Gloss
*patt"a: | paga | buck goat | *pagta | daga grindstone *phota: | pata | crack
*koft"a | xata | room *kuta xiita | crooked *khuta | xuta | taunt
stick
*pank"a | daxa | wing *poka: | paxa | ripe *phaka: | gaxa | empty
*tfig"a | sia | list *tfikp | sifa crude sticky | *t/"ita | sita | droplets
jaggery
*katha: | xata | blanket *kata xata | thorn *khata | xata | copy
*pit"a: | dita | sweet pie | *pita: dita beating *phita: | gita | ribbon
*piiti duti | manuscript | *piti dug bead
*pang"i | dagi nanny goat | *Pa:ll dati mat
*tful’a | sala | stove - sula | scrubber
*kaft'a | xati | small stick “kang xati | pure
*pank™ | paki | bird *p'ams | paki | knot
— xada | misfortune *khopa | xuda | hair bun
*Kkela: xala banana *kMola | x3la | stream bed
*tfaai | s3(a sparrow *tflora | sdra | stream
*taka: tExa money *theka | téxa | contract
o mE | punch Lor | i | little
of flower
“Yad | sa@a | earthen *tfhig satd | eccentricity
candle
“aurja | suri | theft YU i | knife
kami | xani | plind of Kana | i | food
one eye
(FEM)
*tfona: | sana chickpea *tfa:na: | sana cottage
cheese
*kotftfa | xasa raw *khatfa | xdsa | cage

TH-3135_146141012

75



NIA High | Gloss NIA Mid Gloss NIA Low | Gloss

*qgobra | xabar | grave *KkMsbor | xobor | news
*ka:li: | xalt ink *khazli: | xali | empty
*Kkotfuri | water | *phena dena foam | *kotfuri

pa:na: | ¢ena Hyacinth

*tfikka | sika muskrat *tfMikkja | sika | sling rope

Table 4.2. Sylheti disyllabic tonal pairs and triplets with voiceless onsets

We used TASCAM DR-100 digital recorder for recording at a sampling frequency of 44.1 KHz
and 32 bits resolution attached to a Shure head-worn microphone.

4.1.1.2 Analysis

Each sound file was segmented and annotated on PRAAT and the fO and duration values of the
vowel of each target syllable starting from the onset until the offset of voicing of the rime were
extracted with the help of a PRAAT script. We first analyzed the fO movement by z-score
normalization of the f0. A z-score value describes the position of a raw score, in terms of its
distance from the mean. A value above the mean would indicate a positive z-score value and a
negative if the value lies below the mean. It allows the comparison of scores on different kinds
of variables by standardizing the distribution and hence is also known as a standard score. Since
fO is best perceived in vowels and sonorants (Xu & Wang, 2001), it is attested in many tonal
languages that the syllable rime is the only domain of tone (Gordon, 2001). We have thus
analyzed the fO of the rime of each target syllable at 11 consecutive points (10 intervals) starting
from the onset until the offset (of rime), i.e., startpitch to endpitch (0%-100%), each interval
representing 10% of the total length of the pitch-track was normalized using the z-score
standardization. Each data point was transformed into a corresponding z-score via the z-score
metric. The normalized fO value (z) was calculated as the difference between the raw f0 in
Hertz (F) and the mean f0 of each subject in Hertz (u), divided by the standard deviation of the

overall f0 of the same speaker (o).

(z = (F- w/o).

The averages of the intervals of normalized fO values for tonal pairs and triplets were plotted
(for all the 7 speakers) to see the pitch contrast throughout the rime of the words.
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We analysed the raw output of fO at the temporal mid-point of each target syllable of the
disyllabic words under study. A linear mixed effects model — Ime4 (Bates et al., 2015) was
built for pitch. As we seek to investigate into the tonal targets in disyllables, we built a mixed
effects model for disyllables as well, where Tone and Syllable (with interaction term) were
measured as independent variables. The fO of Vowel at Midpoint was designated as the
dependent variable. As random effects, we had intercepts for speakers and words, as well as

by-speaker and by-word random slopes for the effect of tone.

Disyllable.model= 1lme4:: 1lmer(fOvowelmid ~ Tone*Syllable +
(1+Tone|Speaker) + (1+Tone|Word), data = Disyllables).

Our next model analysed the z-score normalized fO (Hz) from the temporal midpoint of the
vowel/rime of each target syllable to probe into the phonetic contrast between the lexical tones
in terms of pitch. Z-score normalized fO of Vowel at midpoint was designated as the dependent

variable in this model, random factors remained unchanged.

Disyllable.model= 1me4:: lmer(Normalizedf@VowelMid ~ Tone*Syllable +
(1+Tone|Speaker) + (1+Tone|Word), data = Disyllables).

Both random intercept and random slope have been considered in both the models for

disyllables as well.

Ten linear mixed effects model were then built to study f0 movement for disyllabic words
under study. Normalized fO values of ten interval points (10% through 100%) were entered as

the dependent variable; the independent variables and the random factors remained unchanged.

Tone.model _Int1@ <- 1lme4::lmer(f@Normalized ~ Tone + (1 + Tone|Word)
+ (1 + Tone|Speaker), data = subset(Disyllables, Intervals =
"Intl1l0"), REML = FALSE).

A model for duration contrast between the tones was built. Duration and Syllable (with
interaction term) was designated as the dependent variable; the independent variables and

random factors were the same as the pitch models.

Duration.model= 1lme4::1lmer(Duration ~ Tone*Syllable + (1+Tone|Speaker)

+ (1=Tone|Word), data = Disyllables)

ANOVA tests were run for all the models which compared the full model and a null model
with likelihood ratio tests (Akiva et al., 1986). The statistical significance of all the ANOVA

tests was examined with an alpha level of 0.05.
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4.1.1.3 Results

A careful observation of the line graphs representing the fO movements shows, that the words
with diachronic aspiration on the onset position map to a low tonal contour, the words with
unaspirated onset or coda map to a medial tonal contour, and words with diachronically
aspirated coda map to high tonal contour. The y-axis in the pitch plots in figures 4.1 — figure
4.10 represents the normalized pitch and the x-axis represents the time - interval at eleven
consecutive points of the vowel. The normalized interval pitch contours of disyllables, showed
a clear pitch variation for the three tones as plotted in Figures 4.1 and 4.2.
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Figure 4.1: Normalized f0 interval contrast for the High -Mid -
Low contrast for the tone triplet /xata/ ‘room’ /xuta/ ‘crooked-
stick” and /xuta/ ‘taunt’.

Figure 4.2: Normalized f0 interval contrast for the High -Mid -
Low contrast for the tone triplet /pat&/ ‘buck-goat’, /pata/
‘grindstone’ and /data/ ‘crack’

Figure 4.1 plots the fO interval contours for the minimal triplet for Low, Mid, and High tones
in [xuta] << *kMutta ‘taunt’, [xuta] << *kuta ‘crooked stick’, and [xata] << *koft"a ‘room’. A
similar pitch contrast is plotted in Figure 4.2 for the minimal triplet, [pata] << *p"sta ‘crack’,

[pata] << *patta ‘grinding stone’ and [pata] << *patf"a ‘buck goat .
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Figure 4.3: Normalized f0 interval contrast for the High -Mid -
Low contrast for the tone triplet /sitd/ ‘list’, /sita/ ‘crude

jaggery’ and /sita/ ‘droplet’

Figure 4.3 plots normalized fO interval contrast for the High -Mid - Low contrast for the tone

triplet, [sita] ‘list’, [sita] ‘crude jaggery’, and [sita] ‘droplet’.
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Figure 4.4: Normalized f0 interval contrast for the High -Mid -
Low contrast for the near minimal triplet /xata/ ‘blanket’ /xata/
‘thorn’ and /xata/ ‘copy’
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Figure 4.5: Normalized f0 interval contrast for the High -Mid -

Low contrast for the tone triplet /ita/ ‘sweet pie’ /dita/
‘beating” and /¢ita/ ‘ribbon’

A significant difference was found between the High, Mid and Low tones for the near minimal

triplets as well. A careful observation of the line graphs for the near minimal triplet, /xata/ <<

*kNata: ‘copy’, Ixata/ << *kata ‘thorn’ and /xata/ << *kat"a: ‘blanket’ in figure 4.4 shows that

there a clear difference between the words in terms of fO direction. This difference can also be

observed for the near minimal triplet, /$ita/ << *pPita: #ibbon’, I§i{a/ << *pita: ‘thorn’ and
1dital << *pit"a: ‘sweet pie”in figure 4.5.
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Figure 4.6: Normalized f0 interval contrast for the High and
Low contrast for /gaxi/ ‘bird’ and /$axi/ *knot’

<< *pati ‘mat’
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Figure 4.7: Normalized f0 interval contrast for the High -Mid
contrast for the tone pair /$ati/ << *pathi ‘nanny-goat” and ¢ati

The High and Low tone contrast is represented by the line graph in /$axi/ << *pak”i ‘bird” and

Idaxil << *p"aki ‘knot’ in figure 4.6. The difference between f0 interval points for the High and

Mid tones can be observed in figure 4.7 for the tone pair, /dati/ << *pat"i ‘nanny-goat’ and ¢ati

<< *pati ‘mat’.
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Figure 4.8: Normalized f0 interval contrast for the High -Mid -
Low contrast for the tone pair /sata/ ‘earthen candle’ and /sata/

‘eccentric’ food

The Mid and Low tone contrast is represented by the line graph in,

[satal ‘eccentric’in figure 4.8. Similarly, the difference between fO
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Figure 4.9: Normalized f0 interval contrast for the High -Mid -
Low contrast for the tone pair /xani/ ‘deaf-FEM’ and /xani/

/sata/ ‘earthen candle’ and
interval points for High

and Mid tones can be seen in figure 4.9 for the tone pair, /gati/ << *pat"i ‘nanny-goat’ and

Iatl/ << *pati ‘mat’.

TH-3135_146141012

80



texa xsbor

Normalized fO
o
’
Normalized f0

o~ money N grave

=@~ confract

mmmmmm
Time Intervals as a Percentage of vowel Time Infervals as a Percentage of Vowel

Figure 4.10: Normalized f0 interval contrast for the Mid-Low
contrast for the tone pair /fgxa/ ‘money’ and /texal ‘contract’

Figure 4.11: Normalized f0 interval contrast for the Mid — Low
contrast for the tone pair /xabar/ ‘grave’ and /xobar/ ‘news’

Similarly, the difference between the Mid and Low tones is clearly visible for the tone pairs
/texa/ ‘money’ and /texal ‘contract’ plotted in Figure 4.10. Figure 4.11 plots /xabar/ ‘grave’ and
Ixobor/ ‘news’. Tone thus affected pitch for both the syllables at each of the interval points.

4.1.1.3.1 Statistical significance

The fixed effects result in Table 3.3 for the vowel mid-fO raw values show a significant
difference for both the High and Low tones. The intercept represents the Mid tone in the first
syllable. The intercept was about 215.947 Hz (Mid tone); the Low tone was lower by about
35.071 Hz than the Mid tone and the High tone is higher by about 40.926 Hz than the Mid tone;
the t values for the High and Low tones show significant difference with the Mid tone. Tone
thus clearly affected pitch (32 (1) = 87.683, DF = 2, P value <.00001).

Fixed Effects Estimate Std. Error t value
Intercept 215.947 20.364 10.605
High Tone 40.926 8.998 4.548
Mid Vowel f0 | ow Tone -35.071 10.944 -3.205
2" Syllable 8.024 1.554 5.164
2" Syllable: High Tone -19.425 2.828 -6.869
2" Syllable: Low Tone -18.365 2.246 -8.177

Table 4.3. Fixed effects for mid vowel fO contrast between High, Mid and Low tones for monosyllables

The boxplot in Figure 4.12 demonstrates the distinction between the median values of the direct

fO (non-normalized and without the speaker and item variations). The y axis here plots pitch in
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Hz and the x-axis plots the tones under study. The boxplot shows the effect of mid vowel fO on

tone and plots the clear contrast between the High - Mid - Low tones.

Disyllables
syl1 syi2

Mid Wowel f0 ( Standard Deviations)

Tone

Figure 4.12. Boxplot of non-normalized mid vowel fO values for the High, Mid and Low contrast for disyllables

Tone
Mid
High

Fixed effects results in Table 4.3 and the boxplot in Figure 4.12 demonstrate that the High and
Low tones have significant fall in their second syllables; a fall of about 19.425 Hz for the High

tone and about -18.365 Hz for the Low tone from their first syllables. The Mid tone, however,

has a rise of about 8.024 Hz.

The High, Mid and Low tones in disyllables showed a clear difference for z-score normalized

f0. As shown in Table 4.4, the intercept was about 0.22484 which represents the Mid Tone in

the first syllable. Both the High and Low tones show a significant difference with the Mid tone.

Tone thus clearly affected pitch (¥2 (1) = 131.98, DF =4, P value <.00001).

Fixed Effects Estimate Std. Error t value
Intercept 0.22484 0.05832 3.855
High Tone 1.08820 0.14574 7.467
Mid Vowel f0 | ow Tone -1.12067 0.09553 -11.73
(Normalized)  ond gyjjaple 0.22634 0.03434 6.501
2" Syllable: High Tone -0.53313 0.06199 -8.601
2" Syllable: Low Tone -0.41259 0.05020 -8.220

Table 4.4. Fixed effects for normalized mid vowel fO contrast between the High, Mid and Low tones for disyllables.

The boxplot in Figure 4.13 demonstrates that fO for the High tone is significantly higher than

the Mid tone and goes significantly lower for the Low tone for disyllabic words.
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Figure 4.13. Boxplot of normalized mid vowel f0 values for the High, Mid and Low contrast for disyllables
As expected, the fixed effects results for normalized fO also showed that the second syllable is
significantly lower for the High and Low tones whereas, it has a significant rise for the Mid
tone. This can be visualized in Figure 4.14 which plots the results of the mixed effects showing

the degree of significance of difference with the intercept.

Disyllables
) 1.0g **=
Tone [High] - —‘—
142 ===
Tone [Low] - —g—
0.23 ***
Syllable [syl2] - L 2
_0.53 =%
Tone [High] * Syllable [syl2] - -g-
-0.41 **=
Tone [Low] * Syllable [syl2] - -‘-
2 A 0 1 2
Estimates

Figure 4.14. Estimates (Fixed Effects) plot for contrast between High, Mid and Low tones for disyllables

The predictions for the random slope model show that interspeaker variability is minimal for
the three tones in disyllables. The slope between Mid and High tones is positive whereas the

slope between High and Low tone is negative for all the speakers as can be seen in Figure 4.15.
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Figure 4.15 Predictions for the speaker-wise slope of the effect of Tone on pitch in disyllables

Significant contrast was found between the High, Mid and Low tones for the fixed effects and

ANOVA results for fO directions of both the syllables of the disyllabic words for all ten interval

points showed a clear significance of difference as can be seen in Table 4.5 for the first Syllable.

Fixed Std.
Interval Effects Estimate Error tvalue Chi-Sq Df P Value
Interval 10 Intercept 0.54561 0.07325 7.449
High Tone 0.90458 0.20602 4.391 17.014 1 .000037
Low Tone -0.85158 0.15796 -5.391
Interval 20 Intercept 0.40182 0.06505 6.177
High Tone 0.95797 0.20512 4.670 17.497 1 .000029
Low Tone -0.81449 0.14983 -5.436
Interval 30 Intercept 0.30088 0.06288 4.785
High Tone 0.95865 0.20636 4.645 8.6051 1 .003352
Low Tone -0.81680 0.14902 -5.481
Interval 40 Intercept 0.23875 0.06205 3.848
High Tone 0.95423 0.21004 4.543 18559 1 .000016
Low Tone -0.84587 0.14985 -5.645
Interval 50 Intercept 0.17978 0.06356 2.828
High Tone 0.95850 0.20112 4766 18595 1  .000016
Low Tone -0.87533 0.14939 -5.859
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Fixed Std.
Interval Effects Estimate Error tvalue Chi-Sq Df P Value
Interval 60 Intercept 0.11750 0.06446 1.823
High Tone 0.93856 0.18887 4969 19215 1  .000012
Low Tone -0.89898 0.14715  -6.109
Interval 70 Intercept 0.05503 0.06590 0.835
High Tone 0.90413 0.17839 5068 19.273 1  .000011
Low Tone -0.92003 0.14622  -6.292
Interval 80 Intercept -0.00597 0.07034 -0.085
High Tone 0.96409 0.17660 5459  26.894 1  <.00001
Low Tone -0.94118 0.14017 -6.715
Interval 90 Intercept -0.04224 0.07147 -0.591
High Tone 0.82451 0.20964 3.933 20941 1 <.00001
Low Tone -0.97899 0.12821 -7.636
Interval 100 Intercept -0.05345 0.07053  -0.758
High Tone 0.83607 0.20896 4001 22627 1 <.00001
Low Tone -1.03045 0.11852 -8.694

Table 4.5 Fixed effects of normalized f0 interval contrast between the three tones for first syllable

Table 4.6 shows the fixed effects and ANOVA results for all the ten interval points for the

second syllable.

Fixed Std.
Interval Effects Estimate Error tvalue Chi-Sq Df P Value
Interval 10 Intercept 0.38626 0.07964 4.850
High Tone 0.98351 0.23944 4.108 27416 1 .000037
Low Tone -1.36955 0.13871 -9.874
Interval 20 Intercept 0.38572 0.06502 5.933
High Tone 0.88610 0.20690 4283 26152 1  .000029
Low Tone -1.35932 0.13982 -9.722
Interval 30 Intercept 0.3913 0.0524 7.468
High Tone 0.7848 0.1657 4.737 25338 1 .003352
Low Tone -1.3534 0.1425 -9.495
Interval 40 Intercept 0.39452 0.04742 7.737
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Fixed Std.

Interval Effects Estimate Error tvalue Chi-Sq Df P Value
High Tone 0.63345 0.14848 3276 23934 1  .000016
Low Tone -1.34360 0.14642 -8.896

Interval 50 Intercept 0.40367 0.05217 2.828
High Tone 0.45290 0.13827 4766 23738 1  .000016
Low Tone -1.33896 0.15051  -5.859

Interval 60 Intercept 0.41503 0.05278 7.864
High Tone 0.27450 0.13695 2.004 23.288 1 .000012
Low Tone -1.31613 0.15376  -8.560

Interval 70 Intercept 0.41452 0.05511 7.522
High Tone 0.11043 0.1418 0.779 21773 1 .000011
Low Tone -1.25830 0.1507 -8.352

Interval 80 Intercept 0.26509 0.0861 3.079
High Tone 0.11837 0.0979 1209 18334 1  <.00001
Low Tone -1.06568 0.1644 -6.482

Interval 90 Intercept 0.1207 0.1558 0.775
High Tone 0.1794 0.1313 1.367 12312 1 <.00001
Low Tone -0.8993 0.2029 -4.431

Interval 100 Intercept -0.08418 0.1837 -0.458
High Tone 0.23961 0.1368 1.752 98738 1 <.00001
Low Tone -0.73748 0.2021 -3.649

Table 4.6 Fixed effects of normalized fO interval contrast between the three tones for second syllable

Tone thus affected pitch for both the syllables at each of the interval points. The boxplots in

Figures 4.16 and 4.17 plot the fO for all the ten interval points for the High, Mid, and Low tones

for the first and second syllables, respectively.
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Figure 4.16. Boxplot of normalized fO Figure 4.17. Boxplot of normalized f0 intervals
intervals for the High, Mid and Low contrast for the High, Mid and Low contrast for Second
for First Syllable. Syllable.

The analysis for the effect of tone on duration did not provide us with unambiguous results for
disyllables either. As shown in Table 4.7, the statistical difference for duration was found to be
significant between the lexical tones and syllables, (y2 (1) =6.3841, DF =1, p =.011515). The

intercept was of 92.338 milliseconds which represents the Mid tone in the first syllable.

Fixed Effects Estimate Std. Error t value
Intercept 92.34 3.851 23.98
High Tone 9.664 1.890 1.890
Duration Low Tone -12.12 4.080 -2.970
2" Syllable 44.37 1.720 25.79
2" Syllable: High Tone -39.59 3.104 -12.75
2" Syllable: Low Tone 6.616 2.514 2.632

Table 4.7. Fixed effects for duration contrast for High, Mid and Low tones for disyllables
The High tone is longer by only about 9.664 milliseconds than the Mid tone and the Low tone
is shorter than the Mid tone by about 12.12 milliseconds. A clear duration difference is seen
only between the first and second syllables of the High tone (t value = -12.75) and the Mid tone
(t value = 25.79). Duration for the second syllable of the Mid tone is lengthened by about
44.365 milliseconds than the first syllable whereas, the second syllable of the High tone is

shortened by about 39.59 milliseconds.
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4.2 Perception of tones in Sylheti

For distinct tones to be perceived, the signal must contain difference in fO (in height or contour)
between tones, and these must in turn be large enough to be perceptible as pitch differences.
For example, in languages like Mandarin, relative duration up to the turning point of the fO
contour may be the critical cue for native speakers to distinguish Tones 2 and 3 in isolation
(Moore & Jongman, 1997). Cross-linguistic studies on tone perception like Gandour, et al
(2000) have argued that the direction and slope of pitch change are intrinsic to the perception
of tone contrasts as listeners judge similarities between tones based on shape and slope rather
than the height of the endpoints. A previous study on tonal perception in Sylheti (Gope &
Mahanta, 2014), used categorical perception and hypothesized that stimulus with less
discrimination might be perceived as the token belonging to the same category. Since the
previous study by the same author (Gope, 2016) did not find duration as an acoustic correlate
of tone either, the perception study only used fO fluctuations in the perception study. The study
showed that native speakers can identify pitch fluctuation as tonal variation up to the first 60%
of the pitch contour in monosyllabic tonal words. The range of difference in fO must be
continued (at least) till 60% of the total rhyme/voiced part of the target syllable) to be able to

be perceived as different words.

4.2.1 Perception of Tone in Disyllabic words

In our analysis of tone production, we focused on the phonetic features of Sylheti tones and
found that the fundamental frequency (FO) contour played a crucial role in distinguishing the
tonal categories. Other acoustic characteristics did not exhibit significant co-variation with
changes in FO, highlighting the primary importance of pitch cues in tone recognition. Building
upon these findings, our perception test involved manipulating the pitch of disyllabic words to

further investigate the impact of pitch fluctuations on tonal perception.

The manipulation of our stimuli's pitch range fluctuations was based on the results obtained
from the production test, which focused on the three-way tonal contrast in disyllabic words. To
analyze the perception aspect, we developed a dedicated tool that enabled us to automate the
data collection process and obtain precise response outputs. Our primary objective in creating
this tool was not to measure the response time of the speakers but rather to create a realistic

perception scenario without the need for sound replay.
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The perception test aimed to investigate whether speakers relied on syllabic information to
recognize the lexical tones, considering their varying positions within the syllables.
Additionally, we aimed to explore whether the same target stimulus would be identified as a
different tone when its frequency was manipulated to be higher or lower. By conducting this
perception test, we aimed to gain insights into the role of syllabic information in tonal
recognition and assess the impact of manipulated pitch frequencies on tone perception. The
utilization of our automated tool provided a robust platform to gather accurate data and analyze
the responses systematically.

Overall, our goal was to examine the influence of syllabic position and pitch manipulation on
tone perception, and our perception test, facilitated by the specially designed tool, allowed us

to investigate these factors effectively.

4.2.1.1 Methodology

An elementary perception test was conducted on an HP laptop to examine the relationship
between lexical tone production and perception in Sylheti for disyllabic words in the present
study. Since our production results showed that different syllabic positions resulted in the three
tones, we wanted to see if the perception of those tones is limited to the environment of their
origin, i.e., the Mid and Low tones might be realized on the first syllable only while the High
syllable might be perceived on the second syllable. The purpose of the test was to determine
whether native speakers of Sylheti are able to perceive the tonal contrast among the three tones
observed in our analysis of Sylheti disyllabic words. The test was conducted separately for
each speaker and their response was recorded on a very elementary tool built on C# for this

test.

4.2.1.2 Participants

Ten native speakers of Sylheti participated in this study. 4 male participants belonged to the
age-group 35 — 45 years of age and the 6 female participants belonged to 2 age groups: 3 female
participants belonged to the 20 -30 age group and the other 3 belonged to the 35-40 age group.
The eligibility of the participants was decided on the fact that they have been using this Sylheti
in everyday conversation at home. All participants were also decided on the basis that they had
used or are using English as one of their official or educational language. All participants
selected had healthy hearing abilities and knew at least the minimal requirements for operating

computer.
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4.2.1.2.1 Stimuli

A dataset of 10 disyllabic tonal words (3 High tone words, 3 Low tone words and 4 Mid tone
words) were recorded for this test from a one male and one female native speaker in an “I x
said” context in three iterations and the best of the three for each word was selected for the test.
A lexical pitch direction identification test was conducted with each participant. The disyllabic
words were manipulated for one syllable per stimuli. Therefore, each tonal word was subjected
to five different stimuli, each varying in pitch direction. The words were synthesized
syllabically on PRAAT to mimic their contrastive tone’s counterpart. This can be explained
with the PRAAT pictures in Figures 4.18, 4.19 and 4.20. Figure 4.18 represents a Sylheti
disyllabic word with an inherent Mid tone.

0.269479 0.283043 (3.533 / )

0.7011

-0.6216|
5000 Hz|

3248 Hz ! ,"“"", l &
ﬂu o

0 Hz|

Word

ami-I xuta-crooked stick xoisi-said

0269479 0283043 0206657
[ Visible part 0.759179 seconds 0759179 0204812 |
Total duration 0.963991 seconds

Figure 4.18 Baseline pitch of a Mid tone disyllabic word
Stimulus 1: The basic disyllabic word (in the carrier context) as recorded from the native

speaker (Figure 4.18).

Stimulus 2: The mid tone disyllabic words for example, the word kata ‘stick’ were
resynthesized on PRAAT to a higher pitch into their High tone counterpart (kata ‘room’) only
for the first syllable BY 40 Hz and published as one stimulus (Figure 4.19).

Stimulus 3: The mid tone disyllabic words, for example, the word kata ‘stick’ were
resynthesized on PRAAT only for the second syllable to a higher pitch by 40 Hz into their High

tone counterpart and published as another stimulus (Figure 4.20).
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Stimulus 4: The pitch was manipulated on PRAAT lowering the pitch level by 35 Hz to match
the pitch contour of its Low tone counterpart (for example to kuta ‘¢taunting’) only for the 1%
syllable (Figure 4.21).

Stimulus 5: The pitch was manipulated on PRAAT lowering the pitch level by 35 Hz to match
the pitch contour of its Low tone counterpart (for example to kuta ‘zaunting’) only for the 2nd
syllable (Figure 4.22).

Stimulus 6: A sixth stimulus was added which was not different from the 1% stimulus. The first
stimulus was copied to see if the accuracy for the non-manipulated word was similar to that of
the first one.

The identical stimuli were played twice (stimulus 1 and stimulus 6) to measure the speaker's
perceptual consistency. The resynthesized sound files for each tone were published as an input
for the test. So, each tonally contrastive word had 6 stimuli, making a set of 60 stimuli to be

identified by the native speakers.

The stimuli were played were arranged in a random manner so that one stimulus is not followed
by its resynthesized or tonally contrastive stimuli. This was done to make sure that the listener
should not be able to predict the next stimuli and be mentally prepared for an influencing the

response for the next one.

401 02849663922 /9 0551370
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Total dmation 0 963991 seconds [ - seconds 0963991
Lot o I on [ o Jf bac ] Total dumaticn 0.963991 seconds |

Figure 4.19 Resynthesized with higher pitch for 1% syllable Figure 4.20 Resynthesized with higher pitch for 2" syllable
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Figure 4.21 Resynthesized with lower pitch for 15 syllable Figure 4.22 Resynthesized with lower pitch for 2" syllable

The High and Low tone tokens were also employed to examine the impact of pitch
manipulations on participants' perception of all three tones in specific syllables.

High Tone Manipulation: The stimuli for the High tone manipulation condition included:

1. Stimulus 1: The original disyllabic word recorded from the native speaker.

2. Stimulus 2: The first syllable of the mid tone disyllabic words resynthesized with a
higher pitch by 40 Hz to represent the High tone counterpart.

3. Stimulus 3: The second syllable of the mid tone disyllabic words resynthesized with a
higher pitch by 40 Hz to represent the High tone counterpart.

4. Stimulus 6: A replication of Stimulus 1 without any manipulation, serving as a
control.

Low Tone Manipulation: The stimuli for the Low tone manipulation condition included:
1. Stimulus 1: The original recording of the disyllabic word.

2. Stimulus 4: The pitch of the first syllable lowered by 35 Hz to match the pitch contour
of the Low tone counterpart.

3. Stimulus 5: The pitch of the second syllable lowered by 35 Hz to match the pitch
contour of the Low tone counterpart.

4. Stimulus 6: A replication of Stimulus 1 without any manipulation, used as a baseline
control.

4.2.1.2.2 Design

Lexical tone perception across disyllables was tested in 10 adult native speakers of Sylheti.
Lexical tone recognition was measured for three tonal patterns: High Tone, Mid Tone and Low
Tone 3. An elementary tool was built on C# to capture the responses and the time elapsed in

between the sound played and the response entered. Each speaker was taken to a separate room
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and given a laptop with the tool ready to take the test on the screen. The speaker was given a
Sennheiser PC 3 headphone to listen to the sounds to be played on the tool. On being pressed
on the Begin Analysis button, the stimuli sounds were automatically picked up from a specified
folder and were played in sequence. Three possible responses were indicated for the sound
played on the screen from which the listener had to select one. The possible responses assigned
to each stimulus were the meaning of the sound in English along with the meanings of their

tonal counterparts as shown in Figure 4.23:

a3’ Form1

Browse Excel file C:\Users\user\tone_perception\Data_Display xisx

Delay in milliseconds 6000

Process File Begin Analysis

Analysis

Thor

Figure 4.23. Perception response recorder tool

The possible response for a two-way contrastive pair had two meanings displayed on the screen
and the third option was displayed as NA. The responses had to be given by the listeners by
clicking on the option he/she found to be the correct meaning for the stimulus. In case of
confusion about the meaning of the stimulus, the listener was asked to leave the response
unattended. A fixed interval of 6000 ms was specified for each stimulus which transitioned to
the next stimulus after the response was given. If the response was not given within the time
limit, the stimuli automatically transitioned to the next sound recording this response as NIL.
The Output for each user’s entry was captured in a .log file with the time taken for each

response, which was converted to an excel sheet as shown in Figure 4.24.
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Output Option_selected Played Selected Time diff in millise Time diff in seconds

Sound 1 played at: 17:33:50.333 Option 2 selected. Time: 17:33:56.347 17:33:50.333 17:33:56.347 6014 6.014
Option 2 selected. Time: 17:33:56.347
Sound 2 played at: 17:33:57.283 Option 2 selected. Time: 17:34:03.313 17:33:57.283 17:34:03.313 6030 6.03
Option 2 selected. Time: 17:34:03.313
Sound 3 played at: 17:34:04.177 Option 2 selected. Time: 17:34:10.200 17:34:04.177 17:34:10.200 6023 6.023
Option 2 selected. Time: 17:34:10.200
Sound 4 played at: 17:34:11.043 Option 2 selected. Time: 17:34:17.055 17:34:11.043 17:34:17.055 6012 6.012
Option 2 selected. Time: 17:34:17.055
Sound 5 played at: 17:34:17.900 Option 1 selected. Time: 17:34:23.916 17:34:17.900 17:34:23.916 6016 6.016
Option 1 selected. Time: 17:34:23.916
Sound 6 played at: 17:34:24.783 Option 2 selected. Time: 17:34:30.799 17:34:24.783 17:34:30.799 6016 6.016
Option 2 selected. Time: 17:34:30.799
Sound 7 played at: 17:34:31.680 Option 1 selected. Time: 17:34:37.693 17:34:31.680 17:34:37.693 6013 6.013
Option 1 selected. Time: 17:34:37.693
Sound 8 played at: 17:34:38.495 Option 2 selected. Time: 17:34:44.504 17:34:38.495 17:34:44.504 6009 6.009

Option 2 selected. Time: 17:34:44.504
Figure 4.24. Sample of the output results for a speaker in Tabular format for the perception test

The response showed us that a few sounds were left un-responded to within the given time and
that most of the responses were given within the time limit of 6 seconds. The output was

analysed further to see that accuracy of tone perception by the native speakers.
4.2.2 Statistical Analysis

This study focused only on disyllabic words and the purpose of the experiment was to
investigate the perception accuracy of different tones in relation to syllable manipulation. Our
results for the accuracy perception accuracy among the low, mid, and high tones for the
disyllabic words without any pitch manipulation showed no difference in perception accuracy
across stimuli. Further, we sought to examine whether there would be any variations in
perception accuracy after manipulating the pitch of the stimuli. Interestingly, our results
indicated a significant difference in perception accuracy for the low and high tones when
subjected to pitch manipulation and thus these results were analysed using an analysis of
variance (ANOVA) to examine the effects of tone and syllable on perception accuracy. The
analysis was conducted using the R programming language, specifically utilizing the package

'stats’ for performing the ANOVA test and 'ggplot2' for visualizing the results.

The perception test data was collected, and a data frame was created in R to organize the data.
The data frame included columns for the tone (Low, Mid, High), the syllable (syl1, syl2), and
the correctness of the response (0 or 1).

The analysis employed a one-way ANOVA test, which is a statistical method used to assess
the differences between multiple groups. In this case, it examined the effect of the variable
"syllable™ on perception accuracy for each tone category. The ANOVA model included both

random and fixed variables. The random variables were "Speaker" and "Word," which
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accounted for individual variation in perception accuracy across different speakers and words.
The fixed variable was "Syllable,” which represented the syllables (syl1 and syl2) manipulated
for pitch.

The analysis calculated a 95% confidence interval for the mean differences between the

perception accuracy of different syllables within each tone category.
4.2.2.1 Results and discussion

Our findings corroborate the significance of pitch cues in distinguishing the tonal categories of
disyllabic words, as supported by our earlier results on pitch production. To further investigate,
we calculated the accuracies for both the 1st and 6th stimuli under the non-manipulated
condition. This analysis aimed to determine if the recognition accuracy remained consistent

across different iterations of the stimulus.

Non-Manipulated
100.00 97.5
90.00 85.00 85.00
80.00
70.00
60.00

50.00

Accuracy (in %)

40.00
30.00
20.00
10.00

0.00
Low Mid High

Tone

Figure 4.25. Overall accuracy (in %) for pitch identification for non-manipulated tonal words

Our analysis revealed that there were no significant differences in perception accuracy among
these three tonal categories. This finding is illustrated in Figure 4.25, where the perception

accuracy for the low, mid, and high tones is depicted as similar across the board.

Interestingly, for the disyllabic words manipulated for pitch, we observed a remarkable
difference in pitch fluctuation between the first and second syllables, particularly for the High
and Low tones. The manipulation of pitch resulted in a significantly higher fluctuation in the
pitch of the disyllabic words, primarily attributed to the variations in the second syllable. The
perception test results indicate the significant influence of tone and syllable on the accuracy of
pitch perception. The statistical analysis revealed a significant effect of tone on perception

accuracy, as indicated by the F-value and associated p-values. Table 4.8 presents the results of
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the ANOVA conducted to examine the effect of syllable position on tone recognition accuracy

across three tonal categories: Low, Mid, and High.

Tone Df Sum Sq Mean Sq F Value Pr(>F)

Low Syllable 1 3.50 3.500 16.72 9.49e-05
Residuals 89 18.63 0.209

Mid Syllable 1 0.00 0.00251 0.013 0.909
Residuals 189 36.43 0.19273

High Syllable 1 5.158 5.158 25.51 1.35e-06
Residuals 140 28.307 0.202

Table 4.8 Analysis of Variance (ANOVA) Results for Tonal Categories by Syllable

For the Low tone, the factor Syllable was found to be significant (F(1, 89) = 16.72, p < 0.001).
The Sum of Squares (SS) for the Low tone was 3.50, and the Mean Square (MS) was 3.500.

This indicates that there is a significant difference in perception accuracy between the two

syllables for the Low tone (Figure 4.26). The residuals, representing the unexplained variation,
had an SS of 18.63.

Accuracy

Perception Accuracy by Syllable for Low tone

0.6~

04-

0.2-

0.0-

!
Syl

Syllable

Syi2

Figure 4.26 Perception accuracy for manipulated stimulus for the Low tone

For the Mid tone, the factor Syllable was not found to be significant (F(1, 189) = 0.013, p =
0.909). The SS for the Mid tone was 0.00, with a very small MS of 0.00251. This suggests that
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there is no significant difference in perception accuracy between the two syllables for the Mid

tone (Figure 4.27). The residuals had an SS of 36.43.

Perception Accuracy by Syllable for Mid tone

02-
01~
0o0-

Syl Syi2
Syllable

Accuracy

Figure 4.27 Perception accuracy for manipulated stimulus for the Mid tone

For the High tone, the factor Syllable was found to be highly significant (F(1, 140) = 25.51, p
< 0.001). The SS for the High tone was 5.158, and the MS was 5.158. This indicates a

significant difference in perception accuracy between the two syllables for the High tone

(Figure 4.28). The residuals had an SS of 28.307.

Perception Accuracy by Syllable for High tone

06-

D.z. -
0.0-
Syt syi2
Syllable

Accuracy

Figure 4.28 Perception accuracy for manipulated stimulus for the High tone
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Overall, these findings suggest that the perception accuracy varies significantly depending on
the tone and syllable combination. Specifically, there are significant differences in perception
accuracy between syllables for the Low and High tones, while there is no significant difference
for the Mid tone. These results support the hypothesis that the manipulation of syllables affects

perception accuracy differently depending on the tone.

The recognition patterns of pitch fluctuations for the High tone (Figure 4.28) closely resemble
those of the Low tone (Figure 4.26), suggesting similar perception characteristics. In contrast,
the perception of pitch fluctuations for the Mid tone (Figure 4.27) appears to be evenly
distributed across both syllables for most speakers. This observation aligns with the unique
rising nature of the Mid tone, as identified in the production study discussed in section 4.1.
Consequently, the distinct perceptual features of the Mid tone contribute to its discrete
recognition patterns. Overall, our findings indicate that the average perception of pitch cues for
disyllabic tonal words in Sylheti primarily relies on the second syllable.

4.3 Conclusion and discussion

Our production and perception tests (with a focus on the production test) conclude that, Sylheti
has three level lexical tones namely the High, Mid, and Low tones in disyllables. It is evident
from our production and perception analysis of the tonal system of Sylheti disyllables, that the
language has three lexical tones named, High, Mid, and Low. Our results for Mid vowel
showed that the Mid vowel is significantly lower than the High tone and significantly higher
than the Low tone for both raw and normalized fO. The fO direction for all the interval points
showed a clear significance for both the syllables as well. We can also see stability in the three-
way tone contrast for all the seven speakers; the slope between the High and Mid tone is
positive and the slope from the Mid to Low tone is negative for all 7 speakers. We retain our
proposal in chapter 3 that the phonetic cues in voiceless onsets that are inherent to NIA
languages, triggered tonogenesis in the language. The High tone was conditioned from the loss
of aspiration in the medial consonant in disyllables which we argue to be the reanalysis of the
diachronically aspirated coda which initially mapped to the lexical High tone in monosyllables.
Our results for duration as an acoustic correlate of tone showed that there are statistically
significant differences between the tones for duration, but they are for a very short duration
which possibly is perceptually negligible as a cue for tonal contrast between the three tones.
The difference in duration is also concentrated in the second syllable and thus does not render
an overall difference to be perceived as a significant acoustic correlate of tone in the language.

It is a known fact among acoustic studies on tone that duration has an inverse relationship with
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tone, i.e., the High tone will have the shortest duration among the three syllables under study
(Gill & Gleason, 1969; Khan, Xu and Sohail 2020; Xu 1997). We, however, could not find a
conclusive result as these differences existed only in the second syllable and the Low tone was
found to have a shorter duration than both the High and Mid tones. It is thus conclusive from
our experiment on monosyllables in chapter 3 and disyllables in this chapter and the previous
studies on Sylheti tones (Gope and Mahanta 2014; Gope 2016) that fO is the only acoustic

correlate in Sylheti; duration as a correlate does not give us an unambiguous result.

A careful observation of our results shows a difference in the behaviour of fO direction, and
duration for each of the lexical tones in disyllables which can be attributed to their individual
characteristic. While the High tone seems to exhibit falling and shortening effects on pitch and
on duration of the second syllable, the Mid tone seems to exhibit both rising and lengthening
effects on pitch and duration for the second syllable. The rising tendency of the Mid tone
towards the second syllable is visible in the minimal triplets and pairs presented in figures 4.1
to 4.5; we can see a merging of the fO contour for the High and Mid tones, as the High tone has
a falling tendency as opposed to that of the Mid tone. This tendency is statistically observable
in the boxplots in figures 4.16 and 4.17 as well. The Low tone, however, has a significantly
falling effect on the pitch of the second syllable which does not correlate with its duration
characteristics. The difference in the behaviour of tone in their first and second syllable, is
rather on the whole word than on individual syllables and thus, cannot be considered as
contrastive contours. The rises and falls in the tones are possibly thus individual characteristics
of each lexical tone, as contour would generally be present on the lowest permissible tone
bearing unit, which is evident across many tonal languages of the world (Gordon, 2001).
Though there is a cross-linguistic tendency of tones to involve (significant) movement, those
movements may just be apparent if they are not present in the basic tonemic unit (Pike 1948;
Xu and Wang 2001). We can thus concur with Gope (2016) that syllable cannot be the TBU in
Sylheti.

We concur with Gope (2016) here as well, that pitch is the only significant correlate and cue
for tone contrast in the language. The pitch fluctuations must be 35 Hz lower and 40 Hz higher
than the Mid tone to be perceived as different words by the speakers. It is by default the second
syllable of the word, which is perceived as the cue for the distinction. The results confirm that
fO is contrastive for the tones that we have identified. Native speakers were able to easily
identify the tones in the first syllable itself. We conclude that, Sylheti has lexical distinction

based on fO of the tonal words only.
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4.3.1 The Tone Bearing Unit (TBU) in Sylheti

The well-formedness constraint proposed in the autosegmental theory of tone (Goldsmith,
1976, p. 48) states that, each tone should be associated with one vowel and all vowels should
be associated with at least one tone and that, association lines do not cross. An issue that arises
in this theory, is the representation of tone contrast per syllable, and how tones distribute
themselves over a word. Our analysis shows that, the tone’s pitch continues on an adjacent tone
and is perceived as the property of the word as a whole. We can thus infer that word is the TBU
in Sylheti and represent the relation between the tonal and the segmental tier as a many to one
association of tone as described in Chapter 3. To explain the tonogenesis in disyllables and the
TBU in Sylheti, we call the instance we used in the introductory part of this chapter: the
diachronic [-voice, +spread glottis] onset in *k"utta, the word for ‘zaunt’, maps to the lexical
Low tone; /xuta/ << *k"ugta; the diachronic [-voice, -spread glottis] onset in *kuta, the word for
‘grinding stone’ maps to the contrastive Mid tone, xtta << *kuta and the diachronic [-voice,
+spread glottis] medial consonant in *koft"a, the word for room’ mapped to the lexical High

tone, xata << *koft"a. The tonal assignment in this triplet is demonstrated in 1:

1. Tone bearing unit in Sylheti

\ \

xu.fa Xu.fa

It is possible, that the reanalysis of the tonal inventory led to the spreading/linking of the tone
to the adjacent syllable in the language classifying it among word-tone languages like Shanghai
(Zhu, 2006) and Tibetan (Duanmu, 1992).

While initially considering the word as the Tone Bearing Unit (TBU) in the language, it
becomes apparent that the tonal structure exhibits a dynamic and expansive nature when
examining affixed forms and compounds. These words often show a dissociation from the TBU
and instead link to the prosodic tones LHL or HL. This observation suggests a more intricate
and adaptable tone structure in which tones can extend beyond individual words and interact
with larger prosodic units. Therefore, it is crucial to further investigate the tonal patterns in

compound words and complex words to gain a comprehensive understanding of the language's
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phonologically expansive tone system. This sets our motivation for the forthcoming chapters

(Chapter 5 and 6) of our study.

4.3.2 Residual tonogenetic aspects

Interestingly, it was also observed, that there are minimal pairs or triplets in Sylheti with
sonorant or vowel onsets where the medial consonants have diachronic aspiration contrast2,
We propose that, such words which had diachronically aspirated medial consonants associate
with the lexical High tone for instance in, ata << *at"a ‘glue’ in Table 4.8 and words with
diachronically unaspirated medial consonant associate with the lexical Mid tone as in afa <<

’

*ata ‘wheat’.

NIA High Gloss NIA Mid Gloss
*ata ata glue *ata ata wheat
*mor"a: murga wicker stool *mort mua a twist
*dek"a déxa meeting *dagga | dexa young male cow
*a:tflarg asar tossing *atfa:r asar pickle

Table 4.9 Disyllabic tonal pairs with non-obstruent onsets in Sylheti

We found a clear contrast for Mean f0 and fO movement for such minimal pairs, as plotted in
Figure 4.31, ata << *at"a ‘glue’ and ata << *ata ‘wheat . Figure 4.32 plots the tonal pair miga
<< *mor"a ‘wicker stool’ and miiga << *mor ‘a twist . Figure 4.33 plots the near minimal pair

déxa << *dek"a ‘meeting’ and dexa << *dagga ‘young male cow".

12 Based on our observations and findings in this study, a hypothesis can be proposed regarding the existence of
a clear contrast in Mean fO and fO movement for the minimal pairs examined. However, it is important to note
that our study does not confirm or consider the relationship between vowel-initials and low tones. These
findings serve as a foundation for future research, which should delve deeper into this aspect to provide a more
comprehensive understanding.
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The results reported for the tonogenetic aspects of tonal pairs and triplets in Sylheti in this
chapter suggest that these words exhibit a High-Mid tonal contrast. As is evident that these
words cannot have a three-way contrast as these either have initial vowels or sonorant onsets;
diachronically aspirated sonorant onsets do not occur in NIA languages. Halle and Stevens
(1971) propose that both Mid tone and sonorants are [-stiff, -slack] and thus unlike obstruents
which have tonal affinities, sonorant consonants readily accept any tone; it is thus plausible
that the word with sonorant onsets and diachronic unaspirated medial consonant associates to
the default Mid tone in tonal pairs such as mara << *mog"a ‘wicker stool’ and miifa << *mor

‘a twist’.
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4.3.3 Mid tone as the Neutral tone

It is noteworthy, that the tonogenetic origin and the varied behavior of the Mid tone lead the
analysis toward another possible direction. Based on the findings from our production
experiments in chapters 3 and 4, it is evident that the emergence of tone in Sylheti can be
attributed to words that historically lacked aspirated sounds. We saw in chapter 3, that the Mid
tone is lower by only about 5 Hz than the High tone whereas, in disyllables, the Mid tone is
lower by about 19.42 Hz than the High tone. One way of looking at this variation in the Mid
tone is the neutral tone in Sylheti which varies with the degree of contrast in monosyllables
and disyllables. It could be attributed to the fact, that words with unaspirated onsets or codas
were reinterpreted as the neutral tone. Studies such as, Pulleyblank (1986) argue that the Mid
tone is the default tone by virtue of the universal status of the default rules. The three-way tone
contrast is possibly a High-@-Low contrast. It is a possibility, that the reanalysis of the tonal
inventory of Sylheti has also led to the assignment of the neutral tone or the Mid tone to words

that have no tonogenetic base.

The observed variability of the Mid tone in both monosyllabic and disyllabic words further
support the phonological motivation proposed in this study. The fact that the Mid tone exhibits
different pitch patterns depending on the presence or absence of tonogenetic bases suggests
that it plays a crucial role in maintaining tonal contrasts and preserving lexical distinctions.
This variability highlights the flexibility and adaptability of the Mid tone as a neutral or default
tone, allowing it to accommodate various phonological contexts and contribute to the
tonogenetic aspects of the tonal system. The coexistence of distinct pitch patterns for the Mid
tone in monosyllabic and disyllabic words provides additional evidence for its phonological
significance and strengthens the notion that it serves as a pivotal element in the overall tonal
inventory of Sylheti. Here, our findings deviate from the earlier findings of Gope (2016) and
suggest that, in Sylheti, it is the Mid tone rather than the Low tone that serves as the
foundational tonal category. We hypothesize that words lacking a tonogenetic base are
associated with a lexical Mid tone, indicating a tonal unmarked status. This hypothesis aligns
with the substantial variability observed in Mid tones and suggests a contrastive tonal system
comprising High, Unmarked, and Low tones (H-@-L). Further research investigating the basic
or neutral tone in Sylheti holds promise for a more comprehensive understanding of its tonal

inventory and may provide insights into the tonogenetic aspects of tonal pairs.
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Chapter 5

Tonal Polarity in Sylheti words
Introduction

The chapter is primarily an investigation on tonal polarity in Sylheti complex morphemes. We
analyze the phonotactic rules of complex nominal and verbal morphemes along with their tonal
alignment patterns across morpho-syntactic boundaries and propose that complex morphemes
act as one prosodic domain in the language. The chapter studies complex morphemes with
special attention to nominal stems in Sylheti as they exhibit phonological well-formedness
better than other classes of words (Smith, 1999). The most striking feature found in these words
is tonal polarity exhibited by the LH and HL tone contours. In this regard, we concur with
Mahanta and Gope (2018), but unlike the previous study, we discuss both inflectional and

derivational stems vis-a-vis all the three lexical tones, /High-@-Low/ established in this

dissertation and show that tonal polarity is demonstrated only by the High and Low tones; the
default tone, i.e., the Mid tone is immune to polarity.

This chapter is divided into the following sections: Section 5.1 discusses the background on
tonal polarity in Sylheti and gives a picture of tonal polarity present in the language. Section
5.2 provides a comprehensive examination of the phonological structure and tonal polarity in
inflectional stems of Sylheti, encompassing both complex nominal words. Within this section,
a detailed analysis of the pitch tracks of these complex nominal words is presented. In Section
5.3, the focus shifts to the analysis of tonal polarity in derived noun stems of Sylheti,
accompanied by a concise analysis of the pitch tracks of these stems. Section 5.4 discusses
tonal polarity in complex verb stems in Sylheti; the section further analyses the pitch tracks of
the complex verb stems. Section 5.5 involves a phonological discussion of tonal polarity in

complex stems in the language and Section 5.6 summarizes the chapter.
5.1 Tonal Polarity in Sylheti: Background

Tonal polarity requires a TBU- a morpheme in this study, to show an opposite tonal value to
that adjacent to it (Schuh, 1978; Cahill, 2004). Tonal polarity has also been considered to be a
result of OCP which requires two tones to assimilate or dissimilate (de Lacy, 2012;
Kenstowicz, Nikiema, & Ourso, 1988). Assimilation may result in spreading - where the tone
of the root spreads to the suffixes and prefixes. This coextensive relationship between

assimilation and spreading allows for the extension of the tone throughout the entire word.
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Dissimilation, on the other hand, requires the suffixes to bear a tone that is opposite to the
neighbouring tone of the root. Tonal dissimilation and tonal polarity may appear similar at the
surface level, but some studies (Cahill, 2004) have distinguished tonal polarity from
dissimilation: in dissimilation the affected syllable has an identifiable underlying tone, whereas
in polarization the affected syllable has no underlying tone (Newman, 1995). Polarity is
fundamentally binary contrast between tone and the majority of research on tonal polarity has
been conducted in the context of languages with two contrasting tones. Few studies (Chumbow,
1982; Meyase, 2021) however, indicate that this phenomenon can exist in languages with three
or more tones as well. Literature on tonal polarity comes majorly from African languages like
Margi (Hoffman, 1963; Pulleyblank, 1986), Bambara (Dwyer, 1976; Creissels & Grégoire,
1993), and Moore and Lama (Kenstowicz et al.,1988). Recent studies have shown that this
feature is also predominant in Tibeto-Burman languages like Anal (Ozerov, 2018), Myebon
Sumtu Chin (Watkins, 2013), Thadou (Hyman, 2007), Tinidiye (also known as Angami)
(Meyase, 2021); tonal polarity has also been reported recently in Sylheti (Mahanta & Gope,
2018), one of the neighbouring Indo-Aryan language of the aforementioned Tibeto-Burman

languages.

Complex morphemes in Sylheti exhibit a clear binary opposition between the High and Low
tone values. Mahanta & Gope (2018) show that Sylheti suffixes receive an opposite tone of the
underlying tone root to which they are attached. The binary opposition between the root and
suffixes can be described as tonal polarity rather than OCP. Tonal polarity in Sylheti is a result
of tonelessness of the suffixes and this phenomenon is clearly exhibited by the complex noun
stems. For instance, the noun singular classifier /-ta/ or its plural form /-tain/ is inherently
toneless and is rendered an opposite tone of the root to which it is attached. The word for
‘ground-stool’, Ixat/ for example, is specified for an underlying Low tone, and thus it assigns
an opposite high tone to the classifier suffix /-ta/ which is basically toneless, thus the complex
stem ‘ground-stool-CL’ surfaces as the form /xat-ta/, where the lexical tone of the root is intact
and forms a LH tone contour with its suffix. In contrast, the word for ‘valuable-wood’, /xat/
which has a lexical High tone, surfaces with a polar HL tone contour as the form /xat-ta/ for
the stem ‘valuable-wood-CL’. An important line of evidence supporting the concept of tonal
polarity arises from the behaviour of the same plural suffix when attached to a root with the
neutral Mid tone. In such cases, the resulting tone of the complex stem is remarkably level, as

observed in examples like as in [pan-ta] ‘betel leaf~CL". In the subsequent sections of this
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chapter, we will delve deeper into the intricacies of tonal polarity in Sylheti and explore its

implications for our understanding of tonal phonology.

The chapter extensively studies complex nouns with disyllabic roots vis-a-vis all the three tones
in this chapter and argue that nominal suffixes are inherently toneless and are assigned polar
tones by the nominal roots to which they are attached, whereas the tonal alignment pattern in
complex verb stems provides an argument in favour of dissimilation. It is well demonstrated in
this chapter that noun roots in Sylheti do not change their underlying tonal specifications while

interacting in complex stems.

5.2 Inflectional nominal stems in Sylheti

This section analyses nominal stems inflected for the plural, genitive, dative, and instrumental
suffixes. These stems are categorized by the morphophonological form of the suffixes that
attach to the nominal roots. Table 5.1 demonstrates nominal stems from all
morphophonological classes. These stems surface with polar HL or LH tonal contour or with a

level M and are sensitive morphophonologically.

Plural Plural Plural
Root Gloss Classifier | Genitive Genitive Accusative Accusative
bara | old man bara-in baga-r bara-in-tor bara-re baga-in-tore
bagi | old woman bagi-n bai-r bti-n-tor bagi-re bagi-n-tore
bain sister bsin-ain | bain-or bain-ain-dr bain-ré bain-ain-tdré
$ua boy $ua-in dua-r $tia-in-tar dtia-re $lia-In-tare
T girl duri-n uri-r duri-n-dr duri-re uri-n-tore
bau wife bou-ain bou-r bou-ain-tr bou-ré bou-ain-tiré
beta man beta-in beta-r beta-ain-tdr beta-re beta-in-tare
beti woman beti-n beti-r beti-n-tar beti-ré beti-n-tare

Table 5.1. Nominal inflection and Tonal polarity in human/relational nominal complex stems

The forms of the inflectional suffixes belong to two different morphophonological categories:
the first category of suffixes belong to human or relational nouns which includes the plural
classifier, the dative suffix, and the genitive suffix. The second category of suffixes belong to

non-human noun entities; this includes the plural classifier, the locative marker, and the
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instrumental marker. The plural classifier /-ain/ for instance, attaches directly to a human or

relational nominal root while the inanimate root is always classified by /-tain/ in its plural form.

A common phonological process predominant across human or relational complex stems in
Sylheti is vowel hiatus resolution. VVowel hiatus refers to a sequence of adjacent vowels
belonging to separate syllables and the most common form of hiatus resolution in the languages
of the world involves the elision of one of the two vowels in the sequence (Casall, 2012). That
vowel hiatus is unattested in Sylheti is evident in the variants of the same plural classifier /-ain/
for different plural stems in Table 5.1; for example, the vowel [a] in the plural classifier
undergoes elision when attached to vowel-ending root ending with the final vowel [a] in the
word for ‘old man-PL’ /baga-in/. Suffixes with an initial vowel sound usually always undergo

phonological changes for both categories of suffixes

Similar process is demonstrable in plural stems where the root word ends in the vowel /i/ such
as in the word for ‘girl-PL’/¢ui-n/; the plural classifier /-ain/ undergoes elision of both /a/ and
/il vowels. The classifier surfaces itself in root words ending in vowels other than /a/ and /i/ as
can be observed in the word for ‘wife-PL’ [bou-ain/; similar can be observed in roots ending in
consonants as in the word for ‘sister-PL’ [bain-ain/. The genitive marker /-or/ loses its vowel
when it is attached to a host with any vowel as in the word for ‘man-GEN’ /beta-r/ and ‘old
man-GEN’ [bugi-r/; the suffix /-or/ surfaces only when attached to consonant ending roots such
as in the stem ‘sister-GEN’ [bain-or/. It is noteworthy that the dative suffix /-re/does not change
its form for any of the stems in the table; this leads us to infer that vowel hiatus is strictly
unattested in the language which is why the suffixes undergo elision to resolve the conflict
whereas, suffixes with a CV structure does not lead to any segmental conflict across morphemic
boundaries. The plural genitive and plural dative forms are formed by infixing the plural
classifier between the nominal host and the plural genitive suffix /tor/ as in /¢ta-in-tr/ ‘boy-
PL-GEN" or the plural dative suffix /tore/ such as in /$tia-in-t3re/ ‘boy-PL-DAT . Phonological
rules in these complex stems occur over longer inflectional constructions as shown for the word

‘sister’ [boin-ain-taré/ ‘sister-PL-ACC".

The plural classifier affixed to the non-human category of nominal hosts also undergoes vowel
elision as shown in Table 5.2, where the inanimate nominal marker /-ta/ is infixed between the
root and the plural classifier /-ain/ to classify the non-human. The plural classifier merges with
its initial vowel /a/ with that of the inanimate marker and retains the same variant for all non-

human entities such as in /¢ata-tain/ ‘grinding stone-PL’ or /xat-tain/ ‘valuable wood-PL’.
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Plural

Root Gloss Classifier Instrumental
data grinding stone data-tain data-dia
xata copy Xata-tain xata-dia
Xata blanket Xata-tain xata-dia
xaa thorn xaga-tain xata-dia
Xat valuable wood Xat-tain xat-dia
xat ground stool Xat-tain xat-dia
dan betel leaf dan-tain dan-dia
dan yam leaf dan-tain dan-dia
xatl jackfruit xatdl-tain xatol-dia
sata earthen candle sata-fain sata-dia
sula scrubber sula-tain sula-dia

Table 5.2 Non-human inflectional noun stems

As can be observed in the table, the instrumental suffix /-dia/ surfaces with the same form
through all nominal stems; the suffix undergoes glide insertion and thus always surfaces as /-
dija/. The suffix surfaces with a consonant ending root such as in /an-dia/ ‘betel-leaf-INST’

as well as with a vowel ending root such as in /sula-dia/ ‘scrubber-INST".
5.2.1 Tonal polarity

As discussed above, Mahanta and Gope (2018) have shown that suffixes are toneless in Sylheti
and tonal polarity enforces these suffixes to surface with an opposite tone than that of the root.
In a similar vein, our dataset in Table 5.1 and Table 5.2 analyses the tonal alignment across
morphemes and shows that complex nominal stems posit a strict restriction against the
occurrence of a LL or a HH contour. Consider the word for ‘sister-PL’ in Table 5.1, the root
[boin] is prespecified for a lexical Low tone in this stem, which surfaces itself and instantiates
an opposite high tone on the plural suffix /-ain/, forming an LH contour in the form /bsin-ain/
‘sister-PL’. This structure of nominal stems is consistent in constructions with an underlying
High tone as in the form for the word ‘old woman-PL’, /btgi-n/; the root with an underlying
Low tone enforces an opposite high tone on the toneless plural suffix to form a HL contour. A
careful observation of the tonal alignment in stems such as, /bugi-n/ ‘old woman-PL’ suggests
that tonal polarity the dataset for plural genitive and plural accusative columns in Table 5.1,

leads us to observe that tonal polarity is peripheral in Sylheti; in a complex structure of noun
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and its suffix, the rightmost TBU surfaces with a polar tone of that in the root. If the complex
stem contains more than one suffix, the opposite tone always lodges itself at the rightmost
suffix of the domain of a complex stem such as in the form for the word ‘old woman-PL-GEN’
[boin-ain-tar]; the low tone of the LH tone contour aligns to the root [bain] ‘sister’ and the
plural infix /-ain/; the rightmost suffix, i.e., the plural genitive suffix [-tor] surfaces with the
polar high tone. We may observe that in words like ‘woman-GEN’ /beti-r/ or ‘old woman-PL’
/bari-n/, the polarized tone is always realized on the final TBU of the root; this tonal alignment
pattern is observed for roots ending in /i/.

Of particular divergence here is the behavior of the neutral tone or the Mid tone as can be seen
in [pua-in] ‘boy-PL’and [$uri-n] ‘girl-PL’; the Mid tone does not work in the same predictable
ways. The same plural classifier in both these stems surfaces with a level tone when affixed to
a root with the neutral tone. This tonal alignment may be observed for the complex stem for
‘boy-GEN”’, [$pua-r]; the tone of the root word [$ua] ‘boy’ remains unchanged and spreads over
to the genitive suffix [-r]. Tonal polarity is thus exhibited by High and Low tones only and the
Mid tone, which is immune to polarity, spreads over to the toneless suffix.

The Instrumental suffix /-dia/ for inanimate nominal stems behaves in the same way and
exhibits polarity for the root noun with either High or Low lexical tones. Consider the word
[xatsl-dia] ‘jackfruit-INST " in Table 5.2 where the underlying High tone surfaces as itself and
enforces a low tone on the instrumental suffix thus forming thus forming a LH tone contour.
In contrast, the underlying Low tone of the root in the form [sula-dia] ‘scrubber-INST’enforces
a high tone on the same instrumental suffix, thus forming a HL tone contour. The neutral tone
of the root in the form for the complex word ‘grindstone-/NST"’, [sata-dia] is immune to polarity

and thus the stem surfaces with a level tone.

5.2.1.1 Analysis of the pitch tracks in inflectional nominal stems
Our observation of tonal polarity in inflectional nominal stems is demonstrated well in our

analysis of the pitch tracks of the words elaborated in this subsection.

5.2.1.1.2 Methodology

A set of 20 inflectional stems and a set of 10 derivational stems was studied to probe into the
prosodic structure. Data was collected from 4 native speakers (2 males, 2 females) of Sylheti.
Two of the speakers belong to the 50 — 55 age group (age group 1): one male and one female;
two of the speakers belong to the 26 — 28 age group (age group 2): one male and one female.

The material with target words were displayed on a screen as well as on a sheet of paper along
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with the meaning of each word written. The words were recorded in a controlled environment
of SOV order. Each target word had 2 tokens and the words were recorded in sentential contexts
with x being the target word within declarative sentence frame of the SOV order were uttered
as:

ami X xoi-Si

1%p X say-perf 1p

| said X.

Each sound file was segmented and annotated on PRAAT and the time-normalized fO values
of the vowel of each target syllable starting from the onset till the offset of voicing of the rime
were extracted with the help of the script [Prosody Pro] (Xu, 2013). The script extracted 10
time points (time-normalized) for each syllable and the averages of the intervals of time-
normalized fO values for the complex words were plotted to observe the pitch contour
throughout the words. The forthcoming subsection (5.2.1.1.3) discusses the tonal alignment in

inflectional stems; derivational complex stems are discussed in the subsection 5.3.1.

5.2.1.1.3 Results and discussion

We plotted the pitch contours of the complex words online graphs to observe the tonal
alignment across morphemes; each syllable is represented by ten separate time points in these
pitch tracks. A careful observation of the pitch tracks shows that both inflectional and
derivational complex words in Sylheti surface with either LH or HL tone contour and a level
M tone. The fine-grained FO alignment differences do not affect meaning or representation and
are instead considered to arise from differences in phonetic implementation rather than
phonological representation. On analysing the tonal patterns, it is observed that when the root
of aword carries a high tone, the high tone is realized on the second syllable. Conversely, when
the root has a low tone, an interesting rising tone is observed on the first syllable of the suffix.
This observation suggests a clear correlation between the tonal properties of the root and the
resulting tonal contours in the derived word. The consistent realization of the H tone on the
second syllable and the rising tone on the first syllable of the suffix highlights the role of tonal

interactions and provides insights into the phonological processes at play in this language.

A careful observation of the pitch tracks for the complex nominal stems suggest that the
suffixes are inherently toneless in Sylheti. Consider the form [xata-tain] ‘motebook’-PL’ in

Figure 5.1: the underlying Low tone of the root noun imposes a high tone on the plural suffix
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/-tain/. The disyllabic root surfaces with its underlying low tone on both the syllables in [xata]

‘notebook’ and the plural root rises to form a LH contour.

xata-tain-notebook-PL xata-fain-blanket-PL
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xa ta tain xa ta fain
Morphemes Maorphemes
Figure 5.1 Pitch contour for the word /xata-tain/ Figure 5.2 Pitch contour for the word /xata-tain/
‘notebook-PL’. Speakers =4, N = 8 ‘blanket-PL’. Speakers =4, N = 8
Note: The Low tone of /xata/ surfaces with a falling contour to Note: The High tone of /xata/ surfaces with a rising contour to about
about 170 Hz and /-tain/ surfaces with a rising tone to about 210 Hz 250 Hz and /-tain/ surfaces with a falling tone to about 190 Hz

The same suffix is assigned a low tone by its root in the word [xata-tain]; this can be observed
in Figure 5.2. The underlying High tone of the root noun /xata/ ‘blanket’ imposes a low tone
on the plural suffix /tain/ forming a HL contour. It can be observed in Figures 5.1 and 5.2 that
the complex noun stems with the same plural suffix surface with the polar LH and HL contours.
In contrast to the forms [xata-tain] ‘notebook-PL’ and [xata-tain] ‘blanket-PL’, we may observe
that the same plural suffix surfaces with the tone of its host pre-specified for an underlying Mid
tone.

xata-fain-thorn-PL
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Figure 5.3 Pitch contour for the word [xata-tain]
‘thorn-PL’. Speakers=4, N =8
Note: The Mid tone of /xata/ surfaces with a level pitch of about
200 Hz which continues to the suffix /-tain/

It is thus represented by the plural forms of the near minimal triplets /xata/ ‘blanket’, Ixata/

‘thorn’, and /xata/ ‘notebook book’ that the tone of the plural suffix /-tain/ relies on the

TH-3135_146141012 111



underlying tone. The complex stems with a root pre-specified for either a High or a Low tone
prohibit the occurrence of LL or HH sequences, resulting in the polar contours LH and HL.

It is thus demonstrable by the plural forms of the near minimal triplet that the tone of the plural
suffix /-tain/ depends on the underlying tone. It is also demonstrable that are exhibited by
complex stems with a root pre-specified for either a High or a Low tone and these tones prohibit
the occurrence of LL or HH sequences which results in the polar contours LH and HL. We may
also observe the non-polar behavior of the Mid tone for the form [$an-tain] ‘betel-leaf-PL’ in
Figure 5.4. The monosyllabic root noun /¢pan/ ‘betel-leaf” surfaces with the neutral Mid tone
which is immune to polarity, and the plural suffix /-tain/ thus also remains unspecified for a

tone, resulting in a level tone.

¢dan-tain-betelleaf-PL ¢an-fain-yamleaf-PL
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dan fain dan tain
Morphemes Morphemes
Figure 5.4 Pitch contour for the word [¢pan-tain] Figure 5.5 Pitch contour for the word [¢pan-tain]
‘betel-leaf-PL’. Speakers=4, N =8 ‘yam-leaf-PL’. Speakers =4, N =8

The same suffix is assigned a high tone by its monosyllabic host pre-specified for an underlying
Low tone thus forming a LH contour as can be observed in Figure 5.5, for the form [¢pan-{ain]
yam leaf-PL’.

We observe the polarity for the instrumental suffix /-dia/. We have used the suffix’s phonetic
form [-dija] in our analysis of the pitch tracks of complex nominal stems to better understand
the tonal alignment across syllables. As can be observed in Figure 5.6, the instrumental suffix
[-dija] surfaces with a low tone when it is affixed to the root prespecified for a lexical High

tone, /xatsl/ ‘jackfruit’ and thus the form [xatsl-dija] surfaces with a HL tone contour.
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xatol-dija-jackfruit-INST xala-djja-banana-INST
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Figure 5.6 Pitch contour for the word [xatdl- dija] ‘jackfruit- Figure 5.7 Pitch contour for the word [x3la- dija]
INST’. Speakers =4, N =38 ‘banana-INST". Speakers =4, N =8

The same suffix surfaces with a Mid tone, when affixed to its host /x3la/ ‘banana’ as can be
observed in the form [x3la-dija] Figure 5.7. The polar LH tone contour is observed for the
same instrumental suffix when attached to its host /xata/ ‘notebook’, pre-specified with an

underlying Low tone; this can be observed in Figure 5.8 for the form [xata-dija] ‘notebook-

INST .
xata-djja-notebook-INST dita-dija-pie-INST
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Figure 5.8 Pitch contour for the word [xata-dija) Figure 5.9 Pitch contour for the word [$ita-dija)
notebook-INST". Speakers =4, N =8 ‘pie-INST". Speakers =4, N =38

As it can be observed in Figure 5.8, the root noun surfaces with the lexical Low tone and the
suffix /-dija/ is assigned an opposite high tone thus forming the LH tone contour. The
tonelessness of the instrumental suffix is also demonstrable in the form [ita-dija] ‘pie-INST’
in Figure 5.9. As can be observed in the figure, the lexical High tone of the root [¢ita] ‘pie’
surfaces itself, enforcing an opposite low tone on the suffix /-dija/ and thus forming the HL

contour.
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We observed tonal polarity in human/relational nominal stems as well. Consider the form [b&ta-
in-toré] ‘man-PL-GEN " in Figure 5.10: the rightmost suffix, i.e., the plural accusative suffix /-
torel surfaces with a high tone when attached to the plural stem [béta-in] ‘man-PL’. It is
observable that tonal polarity is exhibited by the rightmost suffix, whereas the plural infix here
surfaces with the underlying Low tone of the root noun /béta/; the nominal stem [beta-in-taré]

thus surfaces with a LH contour.

be-tain-tp-re-man-PL-ACC bu-fin-tp-re-old-woman-PL-ACC
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Figure 5.10 Pitch contour for the word Figure 5.11 Pitch contour for the word
[beta-in-taré] ‘man-PL-ACC’, Speakers =4, N =8 [bagintore] ‘old-women-GEN’ Speakers =4, N =8

The same genitive plural suffix, /-tore/ surfaces with a low tone in the stem [bugi-n-tore] ‘old
woman-PL-GEN’ in Figure 5.11. As can be observed in the figure, the plural infix /-n/ surfaces
with the underlying High tone of the root noun [buri] ‘o/d woman’; /-torel surfaces with an

opposite low tone thus forming the HL contour.

53 Derived noun stems

The bound morphemes in derived forms are like lexical morphemes in that they may belong to
a syntactic category such as Noun, Verb or Adjective. These affixes thus belong to the syntactic
category of the complex words of which they form a part (Booij, 2005). Most of the derived

stems in this section are either derived abstract nouns or adjectives as shown in Table 5.3.
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Root verbs Derived form Gloss Derived Meaning
Xxam xam-1a work — Adj-Mas worker
et det-1a stomach — Adj-Mas big bellied (man)
Xa Xa-ura eat — NOM-Mas eater
denda denda-tr1 weep — NOM-Fem weeper
gor gor-ua home — Adj] homely
$at, $ot-ua road-Adj homeless/stray
duix pux-1a worm-Adj infested
datra datra-mi buffoon — NOM facetiousness
dunta gunta-mi comedian-NOM buffoonery
susra susra-mi fraud-NOM deceitfulness
sur sur-ami thief-NOM theft
gaindza gaindz-uri cannabis-Ad] cannabis-addict

Table 5.3 Derivational noun stems
It is observable from the dataset in Table 5.3 that the derivational suffixes in Sylheti are bound
by phonotactic constraints for each morphophonological category. The adjectival suffix /-la/
for example, only attaches to consonant-ending noun roots as in [xam-la] ‘work-Adj’ and [¢pet-
1a] ‘stomach-4d;j’, whereas the adjectival suffix /-ura/ or /-uri/*3 attaches to vowel-ending verb
roots as in /xa-ura/ ‘eat — NOM’ and [¢penda-uri] ‘weep—NOM'. The form [-ami] of the
nominalizer suffix also undergoes vowel elision when it attaches to adjectives or noun roots to
derive abstract nouns, for example, when it is affixed to roots ending in the vowel /a/ as in
[atra-mi] ‘buffoon — NOM’ and retains its basic form [-ami] when attached to roots ending in

consonants as in [Sur-ami] ‘thief-Nom .
5.3.1 Tonal polarity in derived stems: discussion of analysis of pitch tracks

Our observation of the derived nominal stems suggests that tonal polarity is also inherent across
derivative nominal stems. Consider the stem [$pot-ua] ‘work-NOM ’; the root noun [$p3t] road’
has an underlying High tone, and it imposes an opposite low tone on the toneless nominalizer

morpheme /-ua/, thus forming a HL contour as can be observed in Figure 5.12.

13 Nouns ending in vowel /i/ is specified for feminine gender whereas /a/ is for masculine gender in Sylheti.
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Figure 5.12 Pitch contour for the word [¢p3tua]
‘stray’. Speakers =4, N =8
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Figure 5.13 Pitch contour for the word [gaindzuri]

gaindzuri-canabis-addict
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‘cannabis addict’. Speakers =4, N =8
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A polar LH contour can be observed in Figure 5.13 for the derived stem [gaindz-uri] ‘cannabis

addict’. The root /gaindza/ prespecified for a lexical Low tone, imposes a high tone on the

adjectival suffix /-uri/. Similar LH tone contour is exhibited by the complex stem [xau-ra]

‘eater’ as can be observed in Figure 5.14. The underlying Low tone of the root /xa/ ‘eat’

imposes an opposite high tone on the nominalizer suffix /-ura/.
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Figure 5.14 Pitch contour for the plural word [xa-ura]
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‘eater’. Speakers =4, N =8
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Figure 5.15 Pitch contour for the plural word [efla] big-
bellied-man’. Speakers =4, N =8

The root [¢<t] ‘stomach’ in Figure 5.15 with a neutral tone can be observed to surface with a

level tone along with the adjectival suffix [-1a], thus the complex stem [¢€fla] ‘big-bellied man’

surfaces with a level M tone across morphemes.

5.4

A brief analysis of complex verb stems

The pattern of tonal polarity exhibited by nominal complex stems has been argued to be
contradicted by verbs in the study conducted by Mahanta and Gope (2018). The study shows

that verbal suffixes with prespecified tones impose their opposite tonal value on verbal stems,

thereby inducing a change in the tone of the root. The authors argue that verbal suffixes have
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a dominant high tone such that it induces the root to change its tone to a value that is opposite
to its own. Most of the verbal suffixes are claimed to be prespecified for a high tone which

might enforce a verb with a lexical High tone to surface as a low tone.

This section investigates complex verb stems vis-a-vis all the three lexical tones and their
alignment across morphemes in these words. Our study on the tonal behaviour of verb stems
involved verb suffixes belonging to two different aspectual classes: the perfective class and the
habitual suffix which belongs to the perfective class. Unlike the previous studies, our analysis
shows that the tonal behaviour of the verbal suffixes may differ according to their aspectual
class; both the imperfective (habitual) and perfective suffixes inflect for person as shown in the
dataset in Table 5.4.

Root | Gloss Habitual suffix Perfective suffix
1P 2P 3P 1P 2P 3P
dat | spread | dat-i dat-5 dat-¢ dat-si dat-sd | ¢ag-se
xat | cut xat-i Xat-3 xat-€ xat-si Xat-sd | Xat-sé
xat | toil xat-i xat-3 xat-¢ xat-si Xat-sd | xat-se
sir | tear sir-i Sir-5 Sir-¢ Sir-si Sir-sd | sir-se
bar | fill bar-i bar-5 bor-¢ bar-si bor-s5 | bar-s¢
gar | spin gur-i gur-5 gur-¢ gur-si gur-sd | gur-s¢

Table 5.4 Verb stems

The basic phonological skeleton of the morpheme for the habitual suffix is /-V/ which alters
with the person inflection. The inflection for the first person is marked by the morpheme /-i/ as
in the word for the complex stem [$at-i] ‘spread-HAB-1P’ in the table; inflection for the second
person is marked by the morpheme /-5/ as in the complex stem [xat-3] ‘toil-HAB-2P’; inflection
for the third person is marked by the suffix /-¢/ as in the complex stem [bar-¢] ‘fill-HAB-3P".

The columns for the perfective suffix in Table 5.4 shows the inflections for person and the
tonal specifications of the perfective verb stems. The perfective suffix is marked by the basic
suffix /-sV/. The inflection for the first person is marked by the morpheme /-si/ as in the word
for the complex stem [dat-si] ‘spread-PERF-1P’ in the table; inflection for the second person
is marked by the morpheme [-s5] as in the complex stem [xat-s3] ‘foil-PERF-2P’; inflection
for the third person is marked by the suffix /-s¢/ as in the complex stem [bar-s¢] ‘fill-PERF-

3P’. One notable pattern observed for the perfective stems is that the tone of the root
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predominates over other factors, except in cases where the root is unspecified or carries the

neutral tone. This will be discussed in detail in 5.4.1.

5.4.1 Tonal polarity in complex verb stems

A careful observation of the dataset for the habitual aspect in Table 5.3 demonstrates that unlike
the nominal suffixes, the completive suffix is prespecified for high tone which is evident from
the uniformity of its tonal value across different verbs irrespective of their underlying tone. The
underlying lexical tone of the verbal hosts do not condition any alteration in the tonal
specification for the suffix. We concur with Mahanta and Gope (2018) on this and show that
unlike nominal suffixes, verbal suffixes are prespecified for a dominant high tone in a complex
verb stem and these suffixes tend to alter the tone of the root. Additionally, our analysis argues
that the habitual verb stems always surface with a LH tone contour whereas the tonal patterns
in verb stems inflected for the perfective aspect behave differently. Consider the form of the
habitual verb stem [$at-i] ‘spread-HAB-1P’ in Table 5.3: the root verb /$at/ ‘spread’ has a
neutral tone but when followed by a suffix prespecified for a high tone, it surfaces as a low
tone; the suffix always surfaces with its underlying high tone, thus forming a LH tone contour.
This tone contour is uniform across person inflections of the habitual stems. This can be
demonstrated by the person inflections for the same verb; consider the second person inflection,
[dat-3] ‘spread-HAB-2P’ and the third person inflection, [¢pat-€] ‘spread-HAB-3P’. As can be
observed in these stems, the habitual suffix inflected for second person, i.e., the form /-5/ and
third person, i.e., the form /¢/ enforce the root /$at/ ‘spread’ to surface as a low tone, thus
forming the LH tone contour. The tonal conflict between the root and its suffix with an
underlying high tone can also be observed in the verb stem [gur-i] ‘spin-HAB-/P’. The root
verb /gur/ ‘spin’ is underlyingly specified for a lexical High tone which is enforced to surface
as a low tone by the habitual suffix prespecified for a high tone /-i/, thus forming the LH tone
contour. It is noteworthy that we do not observe a polar HL tone contour in habitual verb stems.
Habitual verb stems behave differently for stems with lexical Low tone specified for the root
which is demonstrated by the verb stems specified for the root. Consider the stem [xat-¢] ‘toil-
HAB-3P’; the root /xat/ surfaces with its underlying Low tone and the habitual suffix /-¢/ is
observed to surface with its underlying high tone. This pattern is also observed for the verb

stem [sir-¢] ‘tear-HAB-3P’ which suggests that an underlying LH undergoes no change.

The perfective verb stems however exhibit HH and LL tone sequences at the surface level.
Consider the form [xat-s¢] ‘cut-PERF-3P’: unlike the habitual verb stems, the root /xat/ ‘cut’

specified for a lexical Mid tone, surfaces as a high tone and the perfective suffix /-s¢/ which is
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also surfaces with its underlying high tone in the perfective stem. As demonstrated in the table,
the second and third-person inflections exhibit a similar pattern for tonal alignment across the

perfective aspect form of verb stems as well.

As can be observed in the table, the perfective suffix, prespecified for a high tone, surfaces
with its underlying tone but it does so without enforcing an opposite tonal value on its host,
such as in the stem, [gar-s3] ‘spin-PERF-2P°. Similar phenomenon is observed for the Mid
tone: for instance, the verb root and the perfective suffix surface with their underlying tones in
the stem [¢at-sd] ‘spread-PERF-2P’. Similarly, roots with lexical Low tone also surfaces with
its underlying tone but the suffix prespecified with high tone surfaces with a low tone as can
be observed in the stem [xat-si] ‘foil-PERF-I/P’ in the table. The tonal alignment across verb

stems in Sylheti will be discussed in detail in the subsection 5.4.2.

5.4.2  Analysis of the pitch tracks in complex verb stems

We analyse the difference between the tonal alignment patterns across verb stems based on
their aspectual inflections. Our analysis shows a clear difference in the tonal behaviours of
habitual and completive aspects which are discussed below. Unlike the habitual suffix, the
perfective suffix always raises the pitch range of its host with an underlying Mid or High tone.
This tonal behavior varies for the lexical Low tone; the lexical Low tone surfaces itself in the
perfective verb stem and the prespecified high tone of the suffix alters to a low tone, thus

forming a level L tone in such constructions.

The methodology for this analysis was kept unchanged as that for nominal stems. Pitch tracks
for both the perfective and imperfective aspects were plotted next to each other for each of the

verb stems to observe the difference in tonal behaviour between the two classes of verb stems.

5.4.2.1 Results and discussion

A careful observation of the pitch tracks for the complex verb stems suggests that unlike the
nominal suffixes the verbal suffixes are prespecified with a high tone. The suffixes exhibit a
dominance and enforces the root to change its underlying tone. As a result, we observe a
persistent LH surface contour for the habitual aspect. Consider the form [gur-i] ‘spin-HAB-1/P’
where the verb /gar/ ‘spin’ inflected for the first person, habitual aspect in Figure 5.15. The
underlying high tone of the suffix /-i/ surfaces itself, enforcing the root /gur/ ‘spin’ to surface

with a low tone, thus forming a LH tone contour.
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Figure 5.16 Pitch contour for the verb stem [gur-] ‘spin-HAB-1p”.  Figure 5.17 Pitch contour for the verb stem [gur-si] ‘spin-
Speakers = 4, N = 8. Note: /gar/ surfaces with a much lower pitth ~ PERF-1P". Speakers =4, N = 8. Note: /gar/ surfaces as a high
range than the suffix /-i/ which surfaces with a high pitch of about ~ tone with a pitch range of about 245 HZ which is much higher

215 Hz. than the suffix /-i/ in Figure 5.15 and the suffix /-si/ also
surfaces as its underlying high tone.

As can be observed in Figure 5.16, the same verb inflected for the first person, perfective
aspect, surfaces with its underlying High tone and the perfective suffix prespecified for a high
tone also surfaces with its underlying tone.

The tonal structure of the verb /¢at/ ‘spread’ inflected for the first person, habitual aspect
resembles that of the verb stem [gur-i] ‘spin-HAB-1P’. The Mid tone of the root is also enforced
to surface with an opposite low tone by the suffix which always surfaces with its underlying
high tone. The form [¢at-i] ‘spread-HAB-1P’ plotted in Figure 5.18 suggests that the
underlying Mid tone of the root verb surfaces as a low tone when followed by the habitual
suffix prespecified for a high tone, thus forming the LH tonal contour. This tonal alteration is
enforced by the suffix prespecified for high tone to impose the inherent polarity in the language.
The perfective suffix is observed to raise the pitch range of the root verb and the stem surfaces

with an overall rising tone.
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Figure 5.18 Pitch contour for the verb stem [¢at-i] ‘spread-HAB-1P". Figure 5.19 Pitch contour for the verb stem [¢at-si] ‘spread-
Speakers =4, N =8. PERF-1P’. Speakers =4, N =8.
Note: The low tone surfaced for the verb root /$at/ has a much lower Note: An overall rise in the pitch range for the verb stem can
pitch range of about 190-180 Hz than the root with underlying high be observed; the pitch for the verb root /¢at/ is about 220 Hz,
tone in Figure 5.15; the difference between lexical high and mid tones much higher than the habitual form of the verb in Figure 5.17.
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The suffix [-si] for the perfective aspect prespecified with a high tone tends to rise the tone of
its host which is demonstrable in Figure 5.18 in the form [¢at-si] ‘spread-PERF-1P’. The verb
root /pat/ with the underlying neutral tone surfaces as a high tone when followed by the

perfective suffix prespecified for a high tone.

The difference between the tonal behavior of the perfective and imperfective aspects of verb
in Sylheti is uniform across person inflections. Consider the form [bar-3] ‘fill-HAB-2P’ for
where the root verb is inflected for the second person and habitual aspect. The root verb, /bar/
fill’ has an underlying High tone which is enforced to surface as a low tone by the habitual
suffix /-o/, prespecified for a high tone forming a LH contour as can be observed in Figure 5.19.
Figure 5.20 demonstrates the uniformity of the high tone across morphemic boundaries in the
perfective form of the verb /bar/ ‘fill’, [bor-sd] fill-PERF-2P’, inflected for the second person.
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Figure 5.20 Pitch contour for the verb stem [bar-3] fill-

Figure 5.21 Pitch contour for the verb stem [bsr-s3] fill-
HAB-2P’. Speakers =4, N = 8.

PERF-2P’. Speakers =4, N =8.

A difference in the behavior of the verb stems can be observed in forms with a lexical Low
tone specified for the root verb as can be observed in Figure 22 and 23. The verb root /xat/
‘toil” prespecified for a lexical Low tone surfaces itself in the form [xat-¢] ‘toil-HAB-3P’; the
habitual suffix prespecified for a high tone also surfaces itself in this form. It is thus
demonstrable that the habitual suffix does not alter the tone of the root as its underlying tonal
value is opposite to that of the suffix. As the stem surfaces with a LH tone contour, no tonal

alteration is observed in verb stems with a lexical Low tone specified for the root.
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Figure 5.22 Pitch contour for the verb stem [xat-¢] ‘toil-HAB-3P’ Figure 5.23 Pitch contour for the verb stem [xat-s¢] ‘toil-PERF-3P’
Speakers=4,N =8 Speakers=4,N =8

The same verb also surfaces with a Low tone when it hosts the perfective marker suffix such
as in the stem [xat-s¢] toil-PERF-3P’. It is noteworthy that the perfective suffix /-sé/
prespecified for a lexical high tone surfaces as a low tone when affixed to a root prespecified
for a lexical Low tone. The lexical Low tone of the roots in Sylheti verb stems have been
observed to always surface itself unlike the lexical Mid and High tones which are altered

depending on the aspectual class of the verbal suffix.

55 Discussions: Tonal Polarity in Sylheti complex stems

Our analysis of complex stems in Sylheti demonstrates that nominal stems clearly exhibit tonal
polarity. Our analysis shows that nominal suffixes inherently lack their own tonal specifications
and the same suffix may surface with three different tones, depending on the lexical tonal
specification of the root to which it is attached. The tonelessness of the suffixes proves that the
root and suffix are dominated by single tonal node leading a nominal root to form a prosodic
domain along with its suffix. The possible autosegmental representation of tonal alignment of
complex nominal stems in Sylheti can thus be summarised using the instance of plural classifier
suffix /-tain/ attached to the tonal triplet /data/ ‘buck-goat’, /data/ ‘grind-stone’ and /datal
‘crack’. This suffix has been used in to represent all nominal suffixes analyzed in the study.
We have adopted the autosegmental notations used by Cahill (2004) to summarise the possible
underlying and surface representations of how tonal polarity is achieved in Sylheti nominal

complex stems:

1. Autosegmental representation of tonal polarity in nominal complex stems :
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—_—
data -fain data -tain ‘crack-PL’
) g H L
—_—
data -fain data -fain ‘buck goat-PL’

c) ?
|
|

data -tain ‘grindstone-PL’

The tonelessness of the suffixes is well demonstrated in these representations. /data/ ‘buck-
goat’ in 1 (a) is prespecified for a lexical High tone and the plural suffix /-tain/ is not
prespecified for any tone. The root and suffix are dominated by a single tonal node and the
tonal node assigns an opposite tonal value of the root to the suffix to meet the surface HL tonal
contour. The same suffix is assigned a high tone by the tonal node resulting in a LH contour
when attached to a root prespecified for a lexical Low tone as represented in 1 (b) /¢ata/ ‘crack’.
The representation in 1 (c) demonstrates how the root with the neutral tone or the Mid tone,
such as /data/ ‘grind-stone’ is immune to polarity and the suffix without tone remains
unspecified. The failure to exhibit tonal polarity thus does not seem to correlate to the
morphophonological category of suffixes, it rather correlates to the phonological
characteristics of the individual lexical tones in the language. We argue that only the marked
tones trigger polarity resulting in either LH or HL tonal contours whereas the Mid tone, which
is the neutral tone, is immune to polarity. Our observation of the alignment of tonal contours
in Sylheti nominal stems also confirm to the observation by Archangeli & Pulleyblank (1994)
that "polarity effects occur at the edges of a domain™, which is demonstrated by forms such as,
[beta-in-tare] ‘men-PL-DAT".

In contrast, our analysis of the tonal behavior of complex verbal stems suggests that unlike
nominal suffixes, verbal suffixes in Sylheti are not toneless; both the perfective and
imperfective verbal suffixes in the language are rather prespecified with a high tone. The tonal

behavior of the verb stems varies across aspectual classifications of verbs. As observed in both

TH-3135_146141012 123



the imperfective and the perfective aspects, the high tone in the suffix always surfaces itself.
The underlying H of the verbal suffix enforces the root to change its underlying tone and
surface with an opposite tonal value of the suffix i.e., a L. The representations in 2 summarise
the possible underlying and surface representations of tonal polarity in Sylheti verb stems. As
this underlying structure of verb stems is consistent across all three person inflections, it has
been represented by the first-person inflection for the verbs [gar] ‘spin’, [¢at] ‘spread’, and

Ixat/ ‘labor’ representing the lexical High, Mid and Low tones respectively in 4.

2. Autosegmental representation of tonal polarity in habitual verb stems:

a) L H
M
- gur -1 ‘spin-HAB-1P’
b)
H L H
M
dat -i dat -1 ‘spread-HAB-1P’
9 L m L H
—_—
xaf - xaf -1 ‘labor-HAB-1P’

As can be observed in 2, the imperfective verb stem always surfaces with a LH tone contour
for verbs across all the three person inflections in Sylheti. It is demonstrable that the underlying
high tone of the habitual suffix [-i] exhibits dominance in the stem and enforces the lexical
High tone of the root [gur] ‘spin’in 1 (a) the lexical Mid tone of the root [¢at] ‘spread’in 1 (b)
to surface as low tone. Hence, both these stems surface as LH contour as the forms /gur-i/ ‘spin-
1P’ and /¢at-i/ ‘spread-1P’. We can observe in 1 (c) that verb stems with underlying LH
structure do not undergo any change and thus the habitual verb stem in which the verb root
[xat] ‘labor’ is prespecified with a lexical Low tone and habitual suffix surface with their

underlying tone as the form /xat-i/ ‘labor-1P".

The tonal alteration pattern in verb stems suggest that the suffix specified for a high tone
enforces the preceding root to surface with a tonal value opposite to it; this provides an

argument in favor of tonal dissimilation which is the result of Obligatory Contour Principle
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(OCP) where the affix is presumed to have an underlying tone and prohibits the occurrence of
the sequence of two or more L tones or two or more H tones. However, the alteration of the
lexical Mid tone to a low tone suggests that this alteration rather instantiates to meet the tonal
requirement of the habitual verb stems with a LH tone contour. Given its neutral nature, the
Mid tone effortlessly conforms to the surface structure of habitual verb stems. The perfective
verb stems however, do not exhibit a pattern for polar tonal contour unlike the habitual verb
stems. Tonal patterns across aspectual categories of verb stems needs to be explored in future
with larger dataset for complex verb stems.

5.6 Summary and Conclusion

The larger picture of tonal polarity is consistent with the claim that the polarity rules are
generally limited to specific morphemes or lexical categories in most of the languages
(Anderson, 1974; Schuh, 1978). In Konni for example, tone polarity is restricted to the Noun
Class I plural morpheme. Polarity may not be the same for all tones in a language, while the
High and extra High tones trigger complete assimilation of tone onto the following suffix in
Tinyidie (Meyase, 2021), the Mid tone triggers an extra high tone in the suffix and the Low
tone triggers a high tone in the suffix. In Sylheti, tonal polarity is head based in nominal stems;
suffixes are inherently toneless, and polarity or tone assignment is governed by the root noun.
Tonal polarity is exhibited by LH or HL tone contour which is dependent on the phonological
properties of the individual lexical tones in nominal stems. It is evident that polarity is enforced
by the lexical High and Low tones of the root noun while the default Mid tone is immune to

polarity.

In habitual verb stems, the surface LH is achieved in two different ways: the suffix prespecified
for a high tone triggers an opposite low tone in the roots when the root has an underlying High
or Mid tone; the suffix and root remain unchanged for tone where the root is specified for a
lexical Low tone underlyingly. In perfective stems, however, our dataset was scarce to arrive
at a conclusion about the tonal rules. The common structure found for both the aspectual classes
of complex verb stems was that the suffix always surfaces with its underlying high tone, which
triggers certain rules as demonstrated above, to meet the tonal requirements of verb stems in
the language. Our study concurs with Mahanta and Gope (2018) that the verbal paradigm shows
a marked pattern of aggressive dominance to enforce polarity in Sylheti but we also diverge
here by arguing that the surface tonal structure in the verbal paradigm is dependent upon the

aspectual classification of the stem and the LH contour predominant in habitual verb stems is
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a result of tonal dissimilation imposed by the underlying high tone of the suffix. A detailed
study of the complex verb stems would further reveal the nuances of the class of suffixes which
exhibit a different behavior such as the perfective suffix. Our study concurs with Mahanta and
Gope (2018) that Sylheti prosody abides by the Noun faithfulness constraint (Smith, 1999)
where nouns demonstrate a phonologically privileged status; nouns have been specifically

shown to exhibit a greater well-formedness of tonal polarity than other words in Sylheti.

The predominance of tonal polarity and tonal alignment patterns and phonotactic constraints
and phonological rules across morphological boundaries within complex words in Sylheti
concludes that suffixes form one prosodic domain with their roots in the language. Prosodic
boundaries have been used as an infallible criterion for the delimiting the prosodic word
boundaries in a variety of languages (Revithiadou, 2011; Hannahs, 1991,1995a,1995b; Kang,
1992; Peperkamp, 1997; Kleinhenz, 1998; Hall & Kleinhenz, 1999; Vigario, 1999, 2003). It is
possible that the domain of prosodic word is the domain of phonological rules and tonal polarity
in Sylheti, and tonal polarity is always peripheral as it occurs at the edge of the domain of
prosodic word. It would be an interesting prospect for a future study on how the
morphosyntactic chunks in a complex word are mapped into one prosodic word in the language
and how tonal structure of these words play an important role in defining the domain of a

prosodic word in Sylheti.
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Chapter 6
Tonal melody in Sylheti Compound Words

General Introduction: Compounds

The traditional demarcation between morphologically complex words and compounds is that
complex words are formed by affixation to the root morpheme and compounds are generally
formed by attaching two content words (Booij, 2005). Compounding is one of the most
productive word formation processes that creates new entities from existing ones. Prosodic
structures of compounds have been claimed to behave differently in different languages as
opposed to a fixed left stress pattern in nominal compound structures (Chomsky and Halle,
1968). In English, compound stress (e.g., black board vs. black béard) appears to provide a
clear distinction between compounds and Adjective + Noun (A + N) syntactic phrases (Booij,
1983; Booij, 2005). Compound stress has also been found to resemble word stress in languages
like Finnish where lexical stress is contrastive; studies like Virkkunen et.al, (2018) among
others show that Finnish compounds as a phonological unit always have primary stress on the
first syllable as lexical words in the language have a fixed stress on the first syllables. In Bengali
however, the first syllable receives the default stress, and this pattern extends to compound
words (Hayes & Lahiri, 1991) as well; compounds have their strongest stress on their initial
syllables in the language but there may also be a weaker/inaudible stress on the initial syllable
of the second member. Studies like Mohanan (1982) show that prosodic co — compounding
structure also exists in Malayalam where both members of the compounds receive accent or

intonational LH.

This chapter investigates the phonology of Sylheti compound words and analyzes how the
combination of two or more content words in sequence prespecified for lexical tone are mapped
into one compound stem in a tone language. It studies the prosodic structure of compound
stems in the language and shows that just like complex morphemes, compound words form one
prosodic domain in the language and that a compound stem is the domain for phonological
rules and tonal alignment across word boundaries. We analyze both nominal and verb
compound stems and the interaction of lexical tones within their prosodic domains when they
surface in proximity to each other. It is important to mention here that most of the verb
compounds we analyse here (Section 6.2.2) were infinitive forms of verbs that had a nominal

connotation, whereas the nominal compounds considered in the study primarily include words
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that have achieved the status of nominal stems in the language. The chapter focuses on the
uniform tonal melody predominant only in nominal compound stems and seeks empirical
evidence for the acoustic correlates of this uniform structure. We have mostly analyzed words
that are specified for lexical tone or have a tonogenetic base (see Appendix A) as per our
analysis on tone in Chapters 3 and 4. This chapter is divided into the following sections: Section
6.1 discusses nominal compounds in Sylheti. The section divides itself into a phonological
discussion of the domain of compound stems in Sylheti as a domain of phonological processes
and tonal alignment and discusses their prosodic and grammatical structures. The section
further divides into a detailed acoustic analysis of nominal compound stems. Section 6.2
discusses the structure of verb compounds in Sylheti; the section divides itself into an analysis
of verb compounds as the domain of tonal alignment and discusses the phonology of the tonal
polarity with the help of a brief analysis of the pitch tracks of the stems. Section 6.3 delves into
a phonological discussion of the tonal melody and the predominant tonal polarity in compound

stems and concludes the chapter.

6.1 Nominal Compounds

Compounds in Sylheti are composed of two word like element and the head of the compound,
the element which typically determines the lexical category of the compound, is usually the
last element of a compound; the composition is usually : modifier + head and head + head.
While compound verbs only occur in copulative structure in their infinitive forms, nominal
compounds fall into both categories. These words are also sensitive to morphonology and

always surface with a LHL or HL tone contour.

6.1.1 Compound stem as the domain of tonal alignment

Our study focuses primarily on quadrisyllabic nominal compounds to understand the tonal
alignment and their phonetic realization on each syllable. Compounds exhibit a variety of
semantic relations in Sylheti such as the endocentric compound /duk-la/ ‘drum-NOM” + [beta/
‘man’ [duklabéta] ‘drummer’ in Table 6.1 which contains a semantic head within itself or the
exocentric compound /basta/ ‘sack’ + /3sal ‘rotten’ > [bostapasa] ‘old news’ which lacks a
head and loses the meaning of its constituents after the compound formation. An instance of
high productivity of compounding in Sylheti can be observed in the compound /duklabeta/

‘drummer’ which is composed of one derived stem and one underived root.

Nominal compounds with two root nouns can be observed in the exocentric compound /basta/

‘sack’ + [$3sal ‘rotten’ > [bostadosal ‘old news’ which lack a grammatical head and lose the
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meaning of their constituents after the compound formation. Head and head compound
structure can be observed in copulative compounds in the table such as the compound [gada-
gura] ‘transportation’ in the table which is a combination of the words for ‘donkey’, /gada/ and

‘horse’ Igural.

First Gloss Second Gloss Compound Gloss
Noun Noun
basta sack $pasa rotten bostagosa old news
bafi stale bija wedding bafibija a wedding ritual
duk-la  drummer beta man duklabeta drummer (man)
oura burnt xadal forehead guraxodal bad - luck
Xana punctured Xalf1 urn xanaxal i punctured-urn
gada donkey gura horse gada - gura transportation
xat-a cut-NOM sira scratch xata-sira injuries

Table 6.1 Right-headed nominal compounds in Sylheti

A careful observation of the underlying tones and surface tonal alignment of the compounds in
the table shows that it is always the second syllable of the first word that receives the rising
tone; the following word as a whole receives a falling low tone and remains unmarked for
surface tone. An interesting aspect that emerged from the analysis is that this structure is
uniform for all compounds presented in the table with the underlying tonal combination of
High + Mid, High + Low, Low + Low, Mid + Mid, Mid + Low, and Low + Mid and High +
High. Thus, all the constructions presented in Table 6.1, irrespective of their underlying tonal

specification and their grammatical heads, exhibit a uniform LHL surface tone contour.

The PRAAT picture in Figure 6.1 demonstrates how the leftmost word in a compound stem is
marked by rising tone, i.e., by a LH tone contour. The compound presented in the figure is a
nominal compound that is comprised of two nouns with an underlying High tone in the first
word and an underlying Low tone in the second word: /dukla/ + [beta] > duklabeta ‘drummer
(man)’. There is a rising LH pattern that rises from the first syllable to the second syllable; the
second word in the compound is rather subservient to the first word and receives a falling tone,
thus the compound /duklabetal ‘drummer’ surfaces with a LHL tone contour. The lexical High
tone is clearly suppressed in the first syllable to meet the LH tone contour inherent to nominal

compounds.
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Figure 6.1 dukla ‘dummer’+ bétd ‘man’ > duklabeta
‘drummer (male)’

This tonal structure is consistent for compounds with all underlying tonal combinations.
Consider the compound in Figure 6.2 which is composed of two nouns, [bafi] ‘stale’ and [bija]
‘wedding’ with the same underlying tonal specification, i.e., the Low tone. This compound
marks the leftmost word with a LH contour followed by a falling L, thus surfacing with a LHL
tone contour in the form /bafibija/ ‘a wedding ritual’. As can be observed in the figure, the two
words in the nominal compound do not surface with their underlying Low tone or with the
rising pitch in both the words. Nominal compounds thus clearly act as one prosodic unit in
Sylheti which is realized by a uniform LHL tone contour and the second word is always
subservient to the initial word; the surface structure of the compound stems in nominal

compound stems.

LH

Figure 6.2 bafl ‘stale’ + bija ‘wedding’ > bafibija ‘wedding ritual’
Speaker: Female; Age: 26
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The LHL tonal contour, however, is controlled by the lexical High tone in the final position
when the preceding underlying tone is a Low or Mid tone. Compounds with an underlying
High tone (High-final compounds, henceforth) always surface with the final High tone,
enforcing the preceding word to surface with a low tone on both the syllables, thus forming a
polar LH tonal contour. This structure surfaces in compounds with a combination of Low +
High underlying tones such as, in the compound /xusidara/ ‘kidnapper’ in Table 6.2 and with
an underlying combination of Mid + High lexical tones as in the compound /sitabadza)/ ‘fried

flattened rice’.

First Gloss Second Gloss Compound Gloss

Noun Noun
Xusi child dor-a catcher xusidira kidnapper
sita flattened rice badza fry sirabadza fried flattened rice
mari head gants curry mugigdnts a curry made of fish head
xula open dita pie xuladita pancake

Table 6.2 High-final nominal compounds in Sylheti

An expected pattern that can be observed by the analysis of the High final compounds is that,
similar to the LHL tonal melody, the surfacing of the final High is uniform for all compounds
with a tonal combination of underlying Low + High tones such as in the compound /xusidara/
‘kidnapper’, and the combination of underlying Mid + High lexical tones such as in the
compound /sigabadza/ ‘fried flattened rice’. This pattern is also uniform across different
morphological classification of the High final compounds. The second word in the compound
Ixusidara/ 'kidnapper', for example, is a derived stem [dr-a] 'catch-NOM', but unlike the tonal
pattern of complex morphemes observed in Chapter 5, the suffix surfaces with the tone of its
host in a compound structure and thus the form /xusidara/ 'kidnapper" receives a uniform H on

the fourth syllable at the surface level.

Our analysis shows that, an ubiquitous LHL tone contour of Sylheti compounds is borne by
trisyllabic compounds. The data for trisyllabic compounds consists mostly of one pattern where
the first word was monosyllabic, and the second word was disyllabic as shown in Table 6.3.
The analysis of these compounds clearly demonstrates that the H tone always aligns to the
leftmost word of the compound regardless of the syllabic structure of the word. The rising tone
is borne by the first word whereas both the syllables in the second word receive the falling tone

as in the compound [xam] ‘less’ + [¢3ifi] ‘money-NOM’ > /xdmpoifi/ ‘cheap’, where both the
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words have an underlying Mid tone but are realized as a rising tone on the first word and a

falling L on the second word on both of its syllables.

First Gloss Second Gloss Compound Gloss
Noun Noun
am mango data leaf ampata mango-leaf
Xam less aif-i money-NOM Xdmpoifi cheap
dat tooth duk-ra insect-ADJ datdukra person with infested
teeth
boi book Xata copy bdi- xata book & copy

Table 6.3 Right-headed trisyllabic compounds in Sylheti

Based on the observed tonal alignment of the compounds listed in Table 6.3, it is stipulated
that compound stems act as one prosodic domain in Sylheti and the first word of the domain is
marked with a rising tone. Considering the limited data, further research is needed to analyse
the tonal alignment of trisyllabic compounds. As this is a primary attempt at understanding
tonal alignment in Sylheti compound stems, we have focused principally on the phonological
domain of quadrisyllabic compounds two root words for a better understanding of the syllabic

alignment of tones which is elaborated in the subsection 6.1.3.

6.1.2 Compounds as the domain of phonological rules

Other than f0 cues, inter-word segmental processes also confirm the status of compound stems
as a phonological domain. The most common phonological process that undergoes in
compounds is the fortition of fricatives as shown in Table 6.4.

First Gloss Second Gloss Compound Gloss
Noun Noun
am mango data leaf ampata mango-leaf
das five SokKar-i go round-NOM datftfokkari playful person
pax cooking gar room pakgor kitchen
Xa3m less $aifi money-NOM Xdmpoifi cheap

Table 6.4 Compound internal segmental processes in Sylheti

As discussed in Chapter 2, fricative fortition occurs under two phonological environments: in
an intervocalic geminate structure and when preceded by a homorganic [-cont] sound. We
observed both these processes in compound stems. As we can observe in the table, [$as] ‘five’
[sokkar-i] ‘go round-NOM’ > [¢atftfokkori/ ‘playful person’, the alveolar fricative /s/ in the
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coda position of the first word and in the onset position of the second word create a geminate
structure. The segmental rule of fricative fortition in a geminate structure in lexical words
applies across word boundaries here within a compound stem: the alveolar fricative thus
surfaces as its homorganic allophone affricate [t/] as discussed in Chapter 2 (section 2.3.3.1).

The manner assimilation of the voiceless bilabial fricative /§/ to a preceding homorganic [-cont]
nasal changes the sound to its homorganic [-cont] allophone /p/, which occurs within a lexical
word boundary as discussed in section 2.1.3.1.1, is also evident here; the assimilation of [+cont]
sound to [-cont] occurs across word boundaries within the phonological domain of compounds
like /ampata/ ‘mango-leaf” and /Ixompoifi/ ‘cheap’. The underlying bilabial fricative /§/ in the
onset position of the second word in both the compounds assimilates to [p] when preceded by
bilabial nasal /m/ in the preceding coda. This kind of assimilation and other segmental processes
apply within a compound or phonological domain in a sentential frame as in 3:
3. [[tailer [ampata]ee  [tul-bo]ee]

she  mango-leaf lift-FUT-2P
‘She will lift the mango leaf’

This process however is blocked across for the same sequence of sounds across phonological
phrases as shown in 4:
4. [[tailer [am]er [dat-oler  [l3i-a]pp [xai-b3]ee]ip

she mango plate-LOC take-PERF eat-FUT-2P
‘She will eat the mango from her plate’

As can be observed, /m/ and /¢/ occur in contact across phrasal boundaries for the words
‘mango’ and ‘plate’ but assimilation of [+cont] to [-cont] is blocked here.

Similar phenomenon is noticed for the voiceless velar fricative /x/ when it is followed by a
viced velar stop /g/ across word boundaries in a compound stem as in the compound [$akgor]
‘kitchen’; the [+cont] /x/ assimilates to its [-cont] homorganic voiced velar stop and surfaces
as its homorganic voiceless velar stop here. This assimilation is also blocked across phrasal

boundaries as shown in 5:

5. [[gas-or]pp [am]pp [[OX]PP [kintU]Pp [(I)OS&]PP [naj]Pp]|p
tree-GEN mango sour  but rotten NEG

‘(The) tree’s mangoes are sour but not rotten’

IxI and /k/ occur in contact across phrasal boundaries for the words ‘sour” and ‘but’ and thus

the gemination of [K] is blocked here.
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6.1.3 An acoustic analysis of prosodic pattern in nominal compounds

In this section, we analyse a production experiment to establish the pitch patterns across
syllables. We have considered two different sets of compounds for this analysis: the first set
comprised the compounds which exhibited the ubiquitous LHL tone contour and the next set
consisted of the High-final compound stems. We have considered fO and duration of the target
compound stems to analyze the acoustic correlates of the tonal alignment in these words. As
stated earlier in this chapter, we have only considered the compounds which are a combination
of two disyllabic words. Since our dataset for trisyllabic compounds was scarce, we have not

considered trisyllabic compounds in our statistical analysis to control any statistical bias.
6.1.3.1 Methodology and Analysis

Data was collected from 8 native speakers (3 males, 5 females) of Sylheti for 22 compounds.
Four of the speakers belong to the 50 — 55 age group (age group 1): two males and one female;
four of the speakers belong to the 20 — 28 age group (age group 2): one male, and four females.
We have considered only the compounds where both words have a disyllabic structure (Table
6.5) to analyse the acoustic correlates of the tonal structure. This dataset model had 13 nominal
compounds conforming to the LHL tonal structure and a set of 5 High-final nominal

compounds were analysed next.

First Gloss Second Gloss Compound Gloss
Noun Noun
dur-a burn-NOM x3¢al forehead puraxodal bad - luck
basta sack ¢dsa rotten bostaposa old news
bafi stale bija wedding bafibija a wedding ritual
duk-la drum-NOM- beta man duklabeta drummer (man)
Mas
xatdl jackfruit bisi seeds xatdlbisi jackfruit seeds
Xata blanket Jilai stitch Xata/ilai blanket-patterned
stitch
xana punctured X3l1 urn xanaxol i punctured-urn
tala crown of head sula peeled talasula bald
xamli worker(FEM) beti woman xamlibeti working-woman
gada donkey gura horse gada - gura donkey & horse
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First Gloss Second Gloss Compound Gloss

Noun Noun

Xat-a cuts-INF sira scratches Xata - sira cuts and scratches
bafon utensils ala vendor bashdnala utensil-vendor
gari vehicle gura RED gari - gura vehicles

Xusi child dora catcher xusidara kidnapper

siga flattened rice badza fry sirabadza fried flattened rice
mirl head gants curry murigants a curry made of fish

head
xula open dita pie xulagita pancake
beta man muk-a face- betamuka manly-faced

NOM

Table 6.5. Sylheti nominal compounds used in the study

The material with target stops were displayed on a screen as well as on a sheet of paper along
with the meaning of each word written. 22 nominal compounds were recorded in a controlled
environment of SOV order. Each target compound had 3 tokens and the words were recorded
in sentential contexts with x being the target compound within declarative sentence frame of

the SOV order were uttered as:
ami X Xoi-si
18P X say-perf 1p

| said X.

Each sound file was segmented and annotated on PRAAT and the time-normalized fO values
of the vowel of each target syllable starting from the onset till the offset of voicing of the rime
were extracted with the help of the script [Prosody Pro] (Xu, 2013). The script extracted 10
time points (time-normalized) for each syllable and the averages of the intervals of time-
normalized fO values for the compound words were plotted to observe the pitch contour

throughout the words.

A linear mixed model was built with values extracted using the script Prosody Pro for 13
nominal compounds with the LHL surface tone structure. Another linear mixed model included
compounds of Mid + High and Low + High tonal combinations for 5 nominal compounds. The
time normalized fO values for the target syllables were plotted to demonstrate the pitch curve

of the compounds.
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Four different linear mixed-effects models — Ime4 (Bates et al., 2015) were built for the Mean
f0, Maxf0'®, Minf0'¢, and Duration®’ of the compounds extracted with help of the same script
were attributed as the dependent variables respectively and Syllable was assigned as the
independent variable for all the models. The random factors included the speaker and the item
(compound). To test for significant effects, ANOVA tests were run for both models next which
compared the full model and a null model with likelihood ratio tests (Ben-Akiva & Swait,
1986) to know the significance of the difference. The statistical significance of all the ANOVA
tests was examined with an alpha level of 0.05.

6.1.3.2 LHL melody demonstrated by the pitch tracks of compound stems

Our analysis of the pitch patterns across syllables showed that prosodic words with the same
underlying tonal specification in a compound structure always surface with a rising tone
contour in the first word followed by a prolonged fall in the final word. It is always the second
syllable of the first word which receives the rise from the first syllable.

ba[ibija xanaxolfi
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E u_.“...... . E Y ..‘.
5 \ J
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E 8 4 L = 8 4 ®o
© ° © °
TTTTTTTTT TTTTTTTTT TTTTTTTTT TTTTTTTTT TTTTTTTTT TTTTTTTTT TTTTTTTTT TTTTTTTTT
syl syl2 syl3 syld syl syl2 syl3 syld
Syllables Syllables
Figure 6.3. Normalized fO for the L+L Figure 6.4. Normalized f0 for the M+M
compound, /bafi/ + /bija/ = [bafibija] compound, /xana/ + /x3lfi/ = Ixanaxslfi/

A careful observation of the pitch tracks in Figure 6.3 and Figure 6.4 shows that compounds

with similar underlying tonal combination for both words surface with a LH contour in the first

14 Compound.model_Meanf0 <- Ime4::Imer(f0 ~ Syllable + (1 + Syllable|Speaker) + (1 + Syllable|ltem), data =
subset(Compound_Data, f0Type == "Meanf0"), REML = FALSE).

15 Compound.model_Maxf0 <- Ime4::lmer(f0 ~ Syllable + (1 + Syllable|Speaker) + (1 + Syllable|ltem), data =
subset(Compound_Data, f0Type == "Maxf0"), REML = FALSE).

16 Compound.model_Minf0 <- Ime4::Imer(f0 ~ Syllable + (1 + Syllable|Speaker) + (1 + Syllable|ltem), data =
subset(Compound_Data, f0Type == "Minf0"), REML = FALSE).

17 Compound.model_Duration <- Ime4::Imer(f0 ~ Syllable + (1 + Syllable|Speaker) + (1 + Syllable|ltem),
REML = FALSE).
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word and a fall in the final word thus forming an LHL structure. Figure 6.3 plots the compound
/bafibija/ ‘wedding ritual’ which is comprised of an underlying Low + Low lexical tone
combination. A similar LHL pattern is surfaced for the compound /xanaxslfi/ ‘punctured urn’
which is composed of underlying Mid + Mid tone combinations in Figure 6.4. The time
normalized pitch contours for all eight speakers in both the figures demonstrate the LHL tonal
alignment pattern in Sylheti; there is a rise in the second syllable from the first syllable and a
significant fall in the second word irrespective of the different underlying tonal specification
of the compounds. The initial rise and the subsequent fall are borne by both underlying Low +

Low and Mid + Mid lexical tone combinations.

We can clearly infer from the pitch contour in in the compound /duklabetal/ ‘drummer’ that the
first word is marked by a rising tone followed by a falling pitch contour plotted in Figure 6.5;

the compound has an underlying lexical tone combination of High and Low tones.

duklabeta gada-gura
o LT
% & .’... ‘.\
3 ‘ 0 uo._. o g | I “‘
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g s / ®ot "o, 5 = * %
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syl syi2 syi3 syl syl1 syl2 syl3 syl4
Syllables Time Points
Figure 6.5. Normalized fO for the H+L Figure 6.6. Normalized f0 for the H+H
compound /dukléa/ + /betal = [duklabeta] compound /gada/ + /guga/ = [gada- gua]
‘drummer’ ‘transportation’

The uniform LHL tonal structure is also borne by underlying High + High tone combination.
The compound [gada- gura] ‘tramsportation’ is a copulative compound in Sylheti which
receives the rising tone on the second syllable in the first word and is followed by a fall in the

second word as can be observed in Figure 6.6.

Our close analysis of the lexical tonal combinations of High + Mid, Mid + Low, and Low +
Mid broaden our understanding of the ubiquitous tonal structure of Sylheti compounds. The
tonal combination of Mid and High tone or Low and High tone in the aforementioned order,

however, always surfaces with a falling tone on the initial syllable opposite to this structure.
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The underlying High tone surfaces with a rising tone and is realized on the second syllable
when it occurs in the initial word. It surfaces with a falling pitch when it occurs in the final
word and is preceded by either a Low or a Mid tone; it is realized on both the syllables of the
second word. However, the former pattern is found to be uniform for all other tonal
combinations except a High final compound, i.e., Low + Low, Mid + Mid, Low + Mid, Mid +

Low, High + Low, and finally High + High combinations as well.

Our results for High-final compounds conform to our observation that compound structures
with underlying lexical High tone on the final word always surface with a high tone and the
preceding word surfaces with a low tone. The surfacing of the H tone on the final word is an

exception to the common tonal pattern of compound words in Sylheti.
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Figure 6.7. Normalized fO for the L+H Figure 6.8. Normalized f0 for the L+H
compound /xusi/ + /d5ra/ = [xusidsra] compound /xula/ + /¢itd/ = [xula¢itd] pancake’

‘kidnapper’

The pitch contours for the final H in such structures suggest that the lexical tone conflicts with
the LHL prosodic structure of Sylheti compounds. Consider the compound [xusidira]
‘kidnapper’ in Figure 6.7; the structure demonstrates a visible rise in the third syllable and
continues on the final syllable for these compounds. The rise is clearly visible in the third
syllable for these compounds as can be observed in the form [xuldita] ‘pancake’ plotted in
Figure 6.8 which has an underlying combination of lexical Low + High tones. The underlying

High tone clearly surfaces on the third syllable for both these compounds.

6.1.3.2.1 Statistical significance

Our results for the first set of compounds showed significant rise in the second syllable and a

very significant fall for the final syllable in terms of Mean f0 (%2 (1) =9.9509, DF = 2, P value
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= .006905**), Max f0 (x2 (1) = 9.951, DF = 2, P value = 0.006905**) and Min 0 (32 (1) =

12.874, DF = 2, P value = 0.001601**).

Fixed Effects Estimate Std. Error t value
Intercept 209.093 20.498 10.200
2" Syllable 10.913 3.484 3.132
Mean f0 3" Syllable -4.196 4.483 -0.936
4" Syllable -25.446 7.511 -3.388
Intercept 218.102 21.717 10.043
2" Syllable 12.705 3.777 3.363
Max f0 3" Syllable -0.316 3.886 -0.081
4" Syllable -22.058 7.257 -3.040
Intercept 197.134 18.961 10.397
2" Syllable 9.954 3.345 2.976
Min f0 3¢ Syllable -8.750 6.294 -1.390
4" Syllable -28.176 7.225 -3.900

Table 6.6 Fixed effects model for the LHL tone contour in nominal
compounds in terms of Pitch (Hz)

As shown in Table 6.6, our results for Meanf0, Maxf0, and Minf0 for the first set of compounds

showed a significant rise in the second syllable and a steep fall in the fourth syllable. The

overall difference between the syllables was highly significant for Meanf0 (%2 (1) = 10.363,

DF = 2, P value = 0.005619**) as plotted in Figure 6.9. The speaker-wise slope for these

compounds in Figure 6.10 confirms the fO pattern across all 8 speakers.
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Meanf0 Compounds Predicted values of 10
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Figure 6.9. SJ plot for fixed effects (Mean f0 Figure 6.10. Speaker-wise slope for the LHL
for LHL tone contour in compounds) tone contour in compounds for Mean fO

The overall difference between the syllables for Maxf0O was highly significant as well (32 (1)
=9.951, DF = 2, P value = 0.006905**) as plotted in Figure 6.11. The speaker-wise slope for

these compounds in Figure 6.12 conform to the fO pattern across the speakers.

Maxfo Compounds Predicted values of f0
12.70 **=
Syllable [Sy12] - ———
- Speaker
%:5 \\ - e
] == sp2
032 = /\ o3
Syllable [Sy13]- ——— § . = spd
o) sp5
Z: -
x . o7
2206
Syllable [Syl4]- —— 150
40 0 0 VWIEI 0 10 0 30 11 2 Syl4
Estimates Syllable
Figure 6.11. SJ plot for fixed effects (Max fO Figure 6.12. Speaker-wise slope for the LHL
for LHL tone contour in compounds) tone contour in compounds for Max f0 (Hz)

The overall difference between the syllables for Minf0 was equally significant (}2 (1) = 12.874,
DF = 2, P value = 0.001601**) as plotted in Figure 6.13. The speaker-wise slope for these

compounds in Figure 6.14 conform to the LHL fO contour across the speakers.
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Figure 6.13. SJ plot for fixed effects Figure 6.14. Speaker-wise slope for the
(Min fO for the LHL compounds) LHL compounds for Min f0 (Hz)

The SJ plots in Figures, 6.9, 6.11 and 6.13 plot the estimates of fixed effects results for Mean
fO, Min f0, and Max f0 respectively between the four syllables for the LHL tone pattern in
compounds; the asterisks on the value for syllables in the figures indicate the high significance
level.® We did not find any significant difference between the syllables in terms of duration
(x2 (1) = 2.1854, DF = 2, P value = 0.33531) as shown in Table 6.7. The final syllable was
however noticeably longer by about 14.054 milliseconds than all other syllables. This

phenomenon can be phonologically interpreted as a clear instance of final lengthening

Fixed Effects Estimate Std. Error t value
Intercept 107.486 5.787 18.572
Duration 2" Syllable 5.951 11.927 0.499
34 Syllable -7.640 9.656 -0.791
4" Syllable 14.054 10.054 1.398

Table 6.7 Fixed effects model for nominal compounds in terms of Duration

Our results for the High-final compounds show that the pitch falls for the second syllable and
the third syllable rises significantly, as can be seen in Table 6.8. However, we did not find a

significant difference in terms of pitch.

Fixed Effects Estimate Std. Error t value

Intercept 192.128 15.934 12.058

18 The asterisks following the values in the figure show the level of their statistical significance. “***> 0.001 ***> (.01 **’
0.05.

TH-3135_146141012 141



Fixed Effects Estimate Std. Error t value

2" Syllable -6.624 4.018 -1.648
Mean f0 3 Syllable 5.670 4.004 1.416
4" Syllable 4.267 4.805 0.888
Intercept 180.728 14.852 12.169
2" Syllable -4.767 3.873 -1.231
Min fO 3 Syllable -1.167 4.379 -0.267
4" Syllable -1.439 4.790 -0.300
Intercept 199.256 16.759 11.889
2" Syllable -5.781 4.303 -1.344
Max f0 3 Syllable 11.516 4,318 2.667
4" Syllable 8.016 4.875 1.645

Table 6.8 Fixed effects model for High final nominal compounds in terms of Pitch

As shown in the table, our results for mean fO for compounds that had an underlying High tone
in the second word showed a rise in the third syllable although it was not statistically significant
(x2 (1)=2.7998, DF =2, P value = 0.246622); the SJ plot in Figure 6.15. The intercept is about
192.128 Hz which represents the first syllable; there was a fall of 6.624 Hz in the second
syllable which is clearly different from the previous set of compounds analysed. There was a
rise of about 5.670 Hz in the third syllable. Our results for min fO showed a rise in the third
syllable as shown in Table 6.8, although it was not statistically significant (x2 (1) = 0, DF =2,
P value = 1); the SJ plot in Figure 6.16. The intercept is about 180.728 Hz which represents the
first syllable. The results for max fO showed a significant rise in the third syllable, although the
overall difference between the syllables was not statistically significant (y2 (1) =5.2062, DF =
2, P value = 0.07405). The intercept was about 199.256 Hz which represents the first syllable;
there was a fall of 5.781 Hz in the second syllable and a rise of about 11.516 Hz in the third
syllable (SJ plot in Figure 6.17).
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Estimates Estimates

Figure 6.15. SJ plot for fixed effects (Max Figure 6.16. SJ plot for fixed effects (Min fO

0 for High final compounds) for High final compounds)

The SJ plots in Figures 6.15, 6.16, and 6.17 plot the estimates of fixed effects results for Mean

0, Min f0, and Max fO respectively between the four syllables in High final compounds.

High Final Maxf0 Compounds

Syllable [Syl2]- —_——

11.62**
Syllable [Syl3]-

8.02
Syllable [Syl4]- ——

-20 -0 0 10 20 30
Estimates

Figure 6.17. SJ plot for fixed effects (Max fO for
High final compounds)

As shown in Table 6.9, our results for the duration for compounds that had underlying High
tone in the second word showed a significant lengthening of the third syllable by 44.88

milliseconds.
Fixed Effects Estimate Std. Error t value
Intercept 87.881 14.553 6.039
Duration 2" Syllable 23.787 19.626 1.212
3 Syllable 44,880 7.557 5.939

TH-3135_146141012 143



Fixed Effects

Estimate Std. Error t value

4" Syllable

23.408 20.356 1.150

Table 6.9 Fixed effects model for High final nominal compounds in terms of Duration

The overall difference between the syllables was highly significant (¥2 (1) = 13.09, DF =2, P

value = 0.001437 **). The intercept is about 87.881 milliseconds which represents the first

syllable as plotted in Figure 6.18.

Compounds Duration

200-

Duration (Standard Deviations)

50- ‘

sy syl2 syl3 sylé

Syllable

Figure 6.18. Boxplot of raw duration
contrast between syllable for High final
compounds

Syllable

B syt
==
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Duration - Compounds

2379

Syllable [Syl2]-

4488 =
Syllable [Syl3]-

23.41

Syllable [Syld]-

-20 0 20 40 60 80
Estimates

Figure 6.19. SJ plot of duration contrast
between syllable for High final
compounds

The SJ plots in Figure 6.19 plot the estimates of fixed effects results for duration between the

four syllables in High final compounds which shows that the third syllable is significantly

longer.

6.2 A brief analysis of Verb Compounds

Compound verbs in Sylheti occur in copulative structure in their infinitive forms for the tonal

combinations High + Low, High + High, Mid + Low, Mid + High, Low + Mid as shown in 6:

6. Verb compounds in Sylheti

a) ut-a ‘get-up-INF’ + bo-a ‘sit-INF’ > uta — boa ‘activities’

b) Iex-a ‘write-INF’ + ¢por-a ‘read-INF’ > |éxa - ¢pora ‘studies’

C) sal-a ‘walk-INF’ + ¢ir-a ‘return-INF’ > sdla - gira ‘movement’

d) madz-a ‘scrub-INF’ + gif-a ‘scratch-INF’ > madzd - g3fa ‘cleaning’

e) xa-wa ‘eat-INF’ + ¢ar-a ‘wear-INF’ > xawa - $para ‘necessities’
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Verb compounds in Sylheti are generally constructed in infinitive forms and the verbs have a
connotational meaning. As can be observed in the compound in 6 (e), the compound of the
verbs /xaw-a/ ‘eat-INF " and /¢ar-a/ ‘wear-INF " is used to refer to a connotation of ‘necessities’
rather than being used as to refer to a combination of two activities. Similarly, the compound
of the verbs ‘stand-INF’ and ‘sit-INF " in 6 (a) rather refers to general activities than to a literal

compound of both the activities.

6.2.1 Compound verbs as the domain of tonal polarity

A careful observation of verb compounds in (6) demonstrates that tonal interactions influence
each other at the domain of compound stems but this class of compounds in Sylheti does not
exhibit a predominant pattern or tonal melody. Tonal interaction between words in a verbal
compound stem exhibits clear tonal polarity which is also suggestive of a result of OCP as
observed for complex verb stems in Chapter 5. The same infinitive verb [g3[-a] ‘scratch-INF’
with an underlying High tone surfaces with a HL tone contour when preceded by a verb with
an underlying Mid tone as in [madz-a] ‘scrub-INF’ + [g3f-a] ‘scratch-INF’ > /madza - gofa/
‘cleaning’; it surfaces with a HH tone when followed by a Mid tone as in [g3f-a] ‘scratch-INF’
+ [$1)-a] ‘grind-INF’ > [gifa - difal ‘mediocre’. The underlying Mid tone always surfaces with
a polar LL tone when preceding or following a word with underlying High tone in both these
compounds. The underlying Mid tone also surfaces with a H tone when it interacts with a
preceding Low tone as in the verb compound, [sal-a] ‘walk-INF’ + [dir-a] 7return-INF’ > [s3la
- ira/ ‘movement’; the word for ‘return-INF’ receives a falling L tone, thus forming a HL tone
contour. The difference in the tonal behavior of the lexical Mid tone in compound stems with
different underlying tonal combination demonstrate that polarity is predominant in verb
compounds. There is always a tonal conflict between two lexical tones in these compounds

which results in a surface structure of either a HL or a polar LH structure.

We find evidence of the predominant LHL melody of nominal compounds in the compound
[léx-a] ‘write-INF’ + [$por-a] ‘read-INF’, /lexa - $oral ‘studies’ where both the words in the
compound have an underlying High tone. The rising LH tone is realized on the leftmost word
and the final word receives a polar L tone. However, this phenomenon needs to be analyzed in
detail with a larger corpus for compound verbs to confirm to the presence of the predominant

LHL melody in this class of compounds as well.
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6.2.2 A brief analysis of the pitch tracks of verb compounds

We analysed the difference between the behaviour of tone across verb compounds. Our
analysis shows that tonal interaction between words in a verbal compound stem exhibits clear
tonal polarity. The methodology for this analysis was kept unchanged as that for nominal
compounds. The script extracted 10-time points (time-normalized) for each syllable and the
average of the intervals of time-normalized fO values for the compound stems were plotted to

observe the pitch contour throughout the words.

6.2.2.1 Results and discussions

The word for ‘scratch-INF’ [gaf-a] with an underlying High tone surfaces with a rising tone
followed by a falling tone in the compound /madza - g5fa/ ‘cleaning’, preceded by a low pitch
as can be observed in Figure 6.20 and with level high pitch in the compound /g3fa - ifa/

‘mediocre’ followed by a falling pitch as can be observed in Figure 6.21.

madza-gafa gafa-oifa
=] I..'o '™ § 7 u.'o..'o I..'o_
[ ] L I ] L] [ ]
o / MY ./ .,
=l . ° s i e ®
e \ e %o \
E % I .\ E “\
z \ o S ..
o .. , e ® bl ]
E ] . E 8 - *
E B A ° J08° = ...
1} a® LY
.‘ '. 2 | [ ]
2 "'o. - .......oo
TTT T T T I T T T T T T T T T T T T T T T T TTTTT TTT T T T T T T I T T T T T T I T T T I T T T T T T T T T TTTTT
syl1 syl2 syl3 syl4 syl syl2 syl3 syld
Time Points Time Points
Figure 6.20. Pitch contour for the M + H Figure 6.21. Pitch contour for the H + M compound
compound /madzal + /gifal = [madza - g3f4] 195fa/ + 1§ifal = [gdfa - difa] ‘mediocre’

cleaning

The polar behavior of tone in these stems is also demonstrable by in the verbal compound, [s5la
- pira] ‘movement’; the word for ‘to return’ receives a falling pitch as can be observed in Figure
6.22: the underlying Mid tone for the stem /s3la/ ‘fo walk’ surfaces with a level high pitch
followed by falling pitch contour for the stem /¢ira/ ‘to return’. 1t is noteworthy that the
infinitive suffix /-a/~/-wa/ receives the tone of the verb which suggests that unlike complex

verb stems, suffixes of verbs in compound stems do not exhibit polarity.
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Figure 6.22. Pitch contour for the M + L compound  Figure 6.23. Pitch contour for the H + H compound
[s3lal + [giral = [sdla - dira] ‘movement’ /léxal + [goral = [lexa-dara] ‘studies’

The existence of the predominant LHL melody can only be seen in verbs with the same
underlying lexical tones as in the compound [léxa-gara] ‘studies’ plotted in Figure 6.23.; the
first syllable receives the low tone and the H is realized on the second syllable in the word
llexal ‘to write’ and the following word, /gara/ ‘to study’ in the compound receives an L, thus
forming an LHL structure for this compound. The underlying lexical High tone for both the
words in this compound surfaces with only one dominant tone in the first word which is realized
by a rising tone contour on the second syllable. However, unlike the nominal compounds, the

LHL pattern is not predominant in verb compounds.
6.3 Discussion and summary: Tonal melody and polarity in Sylheti compounds

Our analysis suggests that the domain of nominal compounds acts as one phonological domain,
marked by the LHL tonal melody. Our analysis of the acoustic correlates for this tonal pattern
shows a significant rise in pitch from the first to the second syllable followed by a significant
fall. Although we did not find a significant difference between syllables for duration, the fourth
syllable, i.e., the final syllable showed a lengthening which might not be perceptible. This LHL
structure is uniform and occurs across compound stems with a combination of different
underlying tonal specification. The possible representation of the underlying and surface tonal

alignment in nominal compounds is demonstrated in 7:

7. Tonal alignment of LHL melody in Sylheti compounds :
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Compound stems represented in 7(a), 7(b) and 7(c) demonstrate that the combination of words
with same underlying tonal specification always surface with the LHL tone contour. The form
/bafibija/ ‘a wedding ritual’ in 1(a) demonstrates that the sequence of underlying L and L tones
which surfaces with a LH, thus the leftmost word [ba/fi] surfaces as the form /bafi/, and the
word [bija] surfaces with a falling tone as the form /bija/. Similarly, 7(b) demonstrates that in
the compound /gada- gural ‘transportation’ with the underlying sequence of two High tones,
the second High tone is lost in the surface level and the first High tone surfaces with a rising
tone on the second syllable. The combination of words two underlying Mid tones surface with
a rising tone on the second syllable as can be observed in the representation in 7(c) for
Ixanaxolfi/ ‘punctured urn’; the low tone aligns to the first syllable of the leftmost word and
the second syllable aligns to the H of the compound stem followed by a falling tone on the
second word of the stem. The representations in 7(d) for /xamlibeti/ ‘worker-FEM’ with
underlying tonal combination of the High and Low tones and in 7(f) /duklabeta/ ‘drummer-M’
with an underlying tonal combination of the Low and Mid tones, demonstrate that the
derivational suffix /-la/~/-1i/ ‘“NOM unspecified for an underlying tone, also align to the surface
LHL tone contour of compounds in Sylheti. These findings thus add substantially to our
understanding of the difference between the prosody of complex morphemes and compounds
in the language. The compound stem /bostadasal ‘old news’ in 7(e) demonstrates that the
underlying tonal combination of the Low and Mid tones also surface as the LHL tone contour.
So far it is evident that the LH melody aligns with the first word in the compound stem and the
L tone always aligns to the rightmost word; this tonal contour cannot be linked to the underlying
tonal specification of the words in the stems: the words in compound stems delink from their
lexical tone and map to the tone of the phonological domain of a compound. It is also
conclusive that the inherent tonal polarity of complex morphemes observed in Chapter 5, is

predominant in the domain of compound stem as well. Words with the same underlying tonal
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specifications are not allowed to surface in a sequence and thus, the inherent polarity of
phonological word in Sylheti leads to a LHL tone contour. The autosegmental representation
8(a) and 8(b) demonstrates how the tonal node delinks from the lexical tone and associates to
the rising tone inherent to the compound stems; 8(c) represents the assignment of the polar
falling tone to the adjacent word, thus finally surfacing as the LHL tone contour. We adapt
Yip’s (2002) tonal node representation to accommodate the contour tone LH in our

autosegmental representations of the tone of Sylheti compound stems.

8. Autosegmental representation of LHL melody assignment in nominal compounds:
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Our results for the High-final compounds clearly showed a rise in the pitch contour for the third
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syllable, although the results were not statistically significant. The first word receives a low
tone on both the syllables and a rise in the third syllable followed which continued for the
fourth syllable; we found a significant high-pitch excursion for the third and fourth syllables.
An interesting result that emerged from the statistical analyses is that the duration results were
different for the two models in the study. These results show a significant relationship between
the rise in pitch and the lengthening in duration for the third syllable in High-final compounds.
Although the acoustic tests revealed a weak correlation between pitch and duration, one aspect
that was conclusive of the analysis was that this set of nominal compounds share the LH tone
contour. The possible representation of the underlying and surface representations of this tonal

pattern is demonstrated in 9:
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9. Final High tone alignment in Sylheti compounds:

a) XU.sl Qor—a XUu.sl '(_1 ra b) si_ta badza Si.ta badza
—> —>

L H

It is conclusive from the representation in 9(a) for the compound /xusidara/ ‘kidnapper’ that
the sequence of underlying Low + High tones surface themselves, thus violating the LHL tone
contour of compound stems in the language. The representation for the compound /sirabadza/
‘fried flattened rice’ in 9(b) shows that the underlying Mid tone is enforced to surface as a low
tone when it precedes the High tone in a compound stem. Thus, polarity is imposed only on a

Mid tone when followed by an underlying High tone which can be summarized in 10:

10. Autosegmental representation of the of the process of LH tone contour alignment in

High-final compounds:

w
2) b) 't
si.ra ba.dza si.ra ba.dza
V' — )/
cl) o 0O O
M H L H

10(a) demonstrates the underlying representation of the compound stem intact with its
underlying tones and 10(b) represents the assignment of an opposite low tone by the final High
tone in the stem. The lexical High tone triggers dissimilation of a preceding Mid tone, thus

forming the LH tone contour.

It is evident that the underlying lexical tones influence each other and surface with polar tonal
values in Sylheti. Our analysis of the nominal compound stems and observation of the tonal
behavior of verb stems provide substantial argument in favor of a predominant tonal polarity
that requires an initial tone to be followed by an opposite tone (Duanmu, 1999). The existence
of a polar LHL melody demonstrates the existence of a prosodic structure which marks the

tonal domain of compound stems in Sylheti; there are clear exceptions to this rule controlled
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by the lexical High tone. However, the inherent polarity does not exhibit any exception; this
phenomenon is also attested in verb compounds in the language. The surfacing of HL or LH
tone contour clearly demonstrates tonal polarity. However, unlike complex nominal words,
tonal polarity in compound stems argues in favor of dissimilation as the adjacent tones enforce
opposite tonal values on each other. However, the emergence of the LHL surface structure in
verb compounds with an underlying combination of two same tones indicates towards the
possibility of it being the canonical structure of compounds stems which is well-exhibited by

nouns as has also been observed for nominal complex stems.

This tonal melody also provides a plausible argument in favor of the existence of a prominence
relation in Sylheti compound words. It is plausible that the leftmost word is marked for
prominence by the rising (LH) tone whereas the rightmost word remains unmarked and thus
receives a falling tone. Hyman (2009) claims that pitch accent languages, which are classified
as a sub-category of tone languages, choose between tone and stress; nouns in Cherokee for
instance are specified for three distinctive lexical tones, however, words unspecified for lexical
tones may coexist with an optional L*H accent that may exist as demarcation of feet (Johnson,
2005). Studies such as Clements & Goldsmith (1984); Matisoff (1973) and Ratliff (2015) show
that the assignment of accent or prominence in compounds is a step toward the loss of tones in
a tone language. This structure has also been proposed for other tonal languages like the Bantu
languages (Goldsmith & John, 1984; Kenstowicz, 1987). Haya, for instance, shows one
prominent syllable in each noun stem (Hyman & Byarushengo, 1984); Zulu nouns have a
different tonal melody or accent assignment according to the category of noun stems
(Laughren, 1984); whereas Tonga uses a single basic tone melody across categories, along with
its tolerance of a tonal rule sensitive to lexical category (Goldsmith, 1984). As Sylheti exhibits
characteristics of a language which is yet at a certain tonogenetic stage where not all words are
marked for tone, relation with prominence needs to be explored in future studies with special

attention on verbal compound stems.
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Chapter 7

Intonation in Sylheti: A Preliminary Account

General Introduction: Intonation

While pitch is a property of words in tonal languages, it is exploited as a carrier of linguistic
information at the post-lexical level in all natural languages. Intonational systems may
associate pitch patterns and syntactic or prosodic boundaries and carry discourse meanings
simultaneously. Pitch manipulation for intonational purposes may vary across languages; for
example, yes/no questions end with a rising contour in English, but in Hungarian and
Chickasaw, yes/no questions end with a fall (Gussenhoven, 2004; Ladd, 2008). Similarly,
languages may differ in manipulating pitch for marking prominence — languages like English
associate word-level prominence with a specific syllable, while languages like French, Bengali,
and Korean associate prominence with the phrasal level (Gordon, 2014; Jun, 1993; Jun &
Fougeron, 1995; Jun & Fougeron, 2000; Khan, 2008; Van der Hulst, 2011). This chapter
investigates the post-lexical prosodic structure in Sylheti and claims that the language behaves
as a pitch accent language above the lexical level. The chapter is a preliminary attempt to
demonstrate the basic intonational structure of Sylheti, a tonal language that uses pitch to
contrast lexical meanings. Both tonal and non-tonal languages are known to have fO-based
intonation, and even densely tonal languages exhibit intonational boundary tones
(Gussenhoven, 2004). We seek to analyze the prosodic organization of a tone language based
on fO contour and phrase internal segmental processes following the intonational framework
adopted by Liberman (1975); Bruce (1977); Pierrehumbert (1980); Beckman & Pierrehumbert
(1986); Beckman & Pierrehumbert (1988) and Hayes & Lahiri (1991). The interaction between
tone and intonation may differ across languages; for example, specific Oto-pamean languages
of Mexico, lexical tone contrast is restricted to pre-final syllables, reserving intonational
contrast at the final syllables (Hyman & Kemmonye, 2011). Boro, a Tibeto-Burman tonal
language spoken in North-Eastern India, preserves the underlying specification of all its
sequences of lexical tones except the ones occurring at the edges of Intonational Phrases (IP)
and allows post-lexical tones to influence the right edge of lexical specification (Das, 2017).
We show that Sylheti reserves the nuclear position for lexical contrast and marks intonational
contrast at the boundaries. Although it is evident that Sylheti attests to the properties of a tonal
language, our analysis shows that the language has the characteristics of a pitch accent language

at the post lexical level.
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We adopt the Autosegmental metrical approach to intonational phonology, which proposes a
hierarchically organized prosodic structure (Bruce, 1977; Liberman, 1975; Pierrehumbert,
1980; Beckman & Pierrehumbert, 1986; Beckman & Pierrehumbert, 1988). Pierrehumbert and
Beckman (1988) added a phrasal domain below the Intermediate Phrase (IP), i.e., the accentual
phrase (hereafter AP) while describing the prosodic hierarchy of Japanese. Pitch accent is
particularly central to this theory and proposes that pitch associates with the phonologically
prominent syllable; pitch contours have been defined as a series of low and high tone: they
could be pitch accents, marking the main syllable or marking the edges of a prosodic unit. We
assume this model and seek to investigate the peculiarities and similarities of the intonational
pattern of this language as it is surrounded by tonal languages, and the native speakers of this
language are primarily bilingual and use its cognate non-tonal language, Bengali, at schools

and formal contexts.

This chapter demonstrates that, the intonational structure of the language resembles that of
Bengali (Khan, 2008) to a certain extent and is an example of how intonational patterns can
behave independently of its lexical system. It contributes to our understanding of how a tone
language in the non-final stage of its evolution, like Sylheti, may behave like a pitch-accent
language, a subtype of tone languages (Hyman, 2009) at the post-lexical level. Our analysis of
complex morphemes has shown so far that the language is not densely marked for tones and
toneless syllables sometimes acquire tone from words lexically specified for tone and
interaction between words lexically specified for tones exhibits tonal dissimilation. It is thus
inferred that unlike pure tone languages, not all lexical words are prespecified for tone like the
nominal suffixes (as concluded in Chapter 5). Thus, we left words with no apparent tonogenetic
base, unmarked for lexical tone and analysed their behaviour in the intonational structure. This
chapter is a preliminary attempt to understand the intonational structure of Sylheti, a tonal
language with SOV basic word order. It compares its structure mostly with its cognate non-
tonal languages of the Indo-Aryan language family. We seek to investigate the peculiarities
and similarities of the intonational pattern of this language as it is surrounded by tonal
languages and the native speakers of this language are mostly bilingual and use its cognate

non-tonal language, Bengali, at schools and formal contexts.

This chapter is divided into the following sections: Section 7.1 discusses the basic intonation
structure in Sylheti and presents the hypothesis for the chapter; subsection 7.2 investigates the
pitch tracks of the intonation contours of basic declarative sentences of Sylheti compounds and
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the section further discusses the intonational structure of topicalized and interrogative

utterances briefly. Section 7.3 concludes the chapter.
7.1 Intonation in Sylheti

Pure tone languages, particularly the East Asian languages, have been attested to avoid conflict
between intonation and lexical tone; these languages often use different mechanisms, such as
the insertion of sentence-final segmental particles such as in Vietnamese and Mandarin (Yip,
2002, p. 271). African languages like Hausa use particles but have also been reported to use
intonation (Inkelas, 1988). However, the interaction between intonation and lexical tone has
also been observed to result in lexical tone alternations in pure tone languages like Taiwanese
(Peng, 1997). For example, the utterance final intonational H alters the Mid-level tone to a
rising tone and raises the fO of the lexical High tone. The boundary between the intonational
patterns of tonal and non-tonal languages is not this straightforward, and both can share each
other’s features to some extent. One example is the usage of prosodic phrasing by tonal
languages for focus marking, which is also observable in non-tonal languages like Bengali
(Yip, 2002, p. 268).

Sylheti seems to deploy prosodic phrasing and resembles the phrasing system of NIA languages
(Féry, 2010; Hock, 2016; Khan, 2016; Patil et al., 2008). Both individual studies on the
intonation of NIA languages like Bengali (Hayes & Lahiri, 1991; Khan, 2008; 2014); Hindi
(Patil, et al., 2008); Assamese (Twaha & Mahanta, 2016; Twaha, 2017) and Tamil (Keane,
2014) and as a group of languages (Féry, 2010; Hock, 2016; Khan, 2016) have shown that,
these languages exhibit phrasal prosody for phonological words; the L*H melody that is the
most ubiquitous structure in the intonational system of these languages, is also demonstrated
by Sylheti for some of its Phonological Phrases (PP). This tonal structure is observed mainly
on the leftmost syllable of the PP in these languages and may shift to the second syllable in
some of the languages depending on their weight sensitivity constraints like Bengali (Hayes &
Lahiri, 1991) and Assamese (Mahanta, 2001; 2012).

Our preliminary analysis of the intonational contours® in the upcoming subsections
demonstrates that, the ubiquitous rising pitch in the NIA languages is not applicable in Sylheti
in all contexts as lexical tones are dominant in certain positions in the language. We propose

that, the LH contour is restricted in a language like Sylheti which has tonogenetic properties

19 Building on the ubiquitous phrasal structure of the NIA languages, we have marked each stem as
phonological words.
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unlike majority of NIA languages which have been proposed to share an intonational structure
(Khan, 2016).

7.1.1 Tonal alignment in Sylheti IPs

This subsection discusses the tonal alignment that Sylheti uses to convey intonational or
pragmatic meanings. The language preserves lexical tone in the nuclear position and associates
the pre-nuclear PP with the L*H which can be observed in the NIA languages. However, we
observe a falling tone followed by the L*H; the L*HL pattern is observed to surface frequently
in most of the utterances. The rightmost boundary of the IPs receives a lowering; however, this
lowering does not appear to influence the lexical tone for most of the constructions. NPs or
VPs usually form one tonal domain marked by L*H or L*HL. The language retains lexically
contrastive tones in the nuclear positions and lodges the intonational tone on the rightmost
boundary. We found a consistent rising tone on the left edge of the intonational boundaries as
can be observed in the intonational contours?® for the sentences in Figure 7.1 and Figure 7.2,

recorded from the same female speaker, 26 of age.

L*H

Pitch (Hz)
=

ES

Pitch (H.

syls sy16

ami-l sana-cheese xaisi-eat-PERF-1P ami-1 sana-grams xaisi-¢eat-PERF-1P

H L L H M L

Figure 7.1. Intonational contour for the sentence: Figure 7.2. Intonational contour for the sentence:
[[Z’Iml’]pp [Sdnd]pp [Xa:i'Si]pp]w [[flml’]pp [Sé_mé_i]pp [Xdi-si]pp]w
| cheese  eat-PERF-1P | grams  eat-PERF-1P
| ate cheese | ate grams

The intonational contours for the sentences in plotted in Figure 7.3 and Figure 7.4, recorded
from the same Female speaker, 56 of age demonstrates that the lexical tone always surfaces at
the nuclear position. The difference between the underlying High and Low lexical tones for the

tonal pair /béral ‘lamb’ and /beral ‘fence’ can be clearly observed as marked in the PRAAT

20 The words in bold indicate that they are under focus.
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pictures in Figure 7.3 and Figure 7.4. We observed an initial rise in words with an underlying

Low tone as well which is analyzed later in the chapter.

Lexical

Tone

150

z)

100

7

Pitch (H

xat-se-M

he bera xatse

cut-PERF-3P

Time (s)

Figure 7.3. Intonational contour for the sentence:

[[hé] PP [bé[é]pp [xét-ss] pp] P

he lamb

cut-PERF-3P
he slaughtered the lamb

0.8046
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Pitch (H
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Figure 7.4. Intonational contour for the sentence:
[[hS]pp [bé[a‘]pp [Xat-SS]pp]m
cut-PERF-3P

bera-L

fence

he bera xatse

xat-se-M

cut-PERF-3P

h

Time (s)

e fence

he cut down the fence

0.8695

The intonational contours for the sentences in plotted in Figure 7.3 and Figure 7.4, recorded

from the same Male speaker, 26 of age demonstrates that the lexical tone always surfaces at

the nuclear position. The difference between the underlying High and Low lexical tones for the

tonal pair /béral ‘lamb’ and /begal ‘fence’ can be clearly observed at the utterance level as

marked in the PRAAT pictures in Figure 7.3 and Figure 7.4. The sentences recorded from the

same speaker demonstrated in the PRAAT pictures in Figure 7.5 and Figure 7.6 give us an

impression of clear differences in the final boundary tone of the two utterances, borne by the

p-words [dax] ‘cover’ and [dax] ‘call’. at the IP boundary in both utterances. The high tone of

the perfective suffix also surfaces itself at the utterance level and is generally followed by a

final fall.
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A gaire dacsi ami gaire daxsi
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Figure 7.5. Intonational contour for the sentence: Figure 7.6. Intonational contour for the sentence:
[[aml]pp [gai-rs]pp [déX'Si]pp]m [[éml]pp [géi-rs]pp [déX-Sl’]pp]m
| cow-ACC call-PERF-1P | cow-ACC cover-PERF-1P
I called the cow | covered the cow

Another interesting observation that emerged our analysis of the intonational contours in
Sylheti was that tonal polarity inherent to Sylheti complex words, surfaces at the intonational
level as can be observed for the form /gai-ré/ ‘cow-4CC’; the underlying Low tone of the word
for ‘cow’, [gai] surfaces itself at the intonational level, imposing an opposite high tone on the
toneless accusative suffix [re]. It is important to mention that this is our first impression of the
intonational structure of the language, and the lexical tone of the pronouns are not well explored
yet. Although our observation of the pronoun /ami/ ‘I’ exhibits a prespecified rising or high
tone in citation forms as well as can be observed in the PRAAT pictures in Figure 7.7, Figure

7.8 and Figure 7.9 recorded from the same male speaker, 26 of age:

250

T
| \
200 | /\, . 2004
|/
AN - \ - \ £
~ 1504 e | ~ 1504 TN, T
N S N h AN
T . i = | .
5 N 5 SN
Z 1004 - = 1004 J
75 75
saf-vessel sar-earthen pieces
ami-I sar-vessel xaisi-said ami-1 sar-earthen picces xaisi-said
0 0.9624 0 1.064
Time (s) Time (s)

Figure 7.7. Intonational contour for the sentence: Figure 7.8. Intonational contour for the sentence:

[[émi]pp [Sé[]pp [Xsi'si]pp]w [[am]]pp [sé]:]pp [X5i-Si]pp]|p
| vessel  say-PERF-1P | earthen-pieces  eat-PERF-1P
| said vessel | said earthen pieces
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Figure 7.9. Intonational contour for the sentence:
[[émi]PP [Siidpp [Xsi-si]pp]w
| letgo  say-PERF-1P
| said let go

It is noteworthy that these sentences were recorded for our tone contrast data (Chapter 3) and
despite the varying underlying tones of the following words, we observed a consistent rising
pattern for the pronoun /ami/ ‘I’. The word for ‘said’ which has an underlying Mid tone appears
to be influenced by its preceding lexical tone. Sylheti also uses final boundary lowering to
delimit the IP; the rightmost boundary surfaces as L%, LL%, or H*+L% for most of these
sentences. We thus explored into different tonal combinations in the nuclear and final positions

to analyse the tonal contrast that surfaces at the intonational level in the language.

As intonational contours are also tonally marked, the interaction of intonational contour with
lexical tone can be observed in these figures. The initial L*H or L*HL pitch accent is realized
on the leftmost or pre-nuclear p-word, we assume that this tonal structure surfaces for all tonal
combinations, irrespective of the underlying tone of the leftmost p-word. The boundary tone
exhibits a varied inventory and the canonical H*L% may not always be realized on the
rightmost p-word; it could be realized on the penultimate or the final morpheme as well which

we will explore in the following sections.

Of particular relevance is that, the PPs in the sentence represented in the PRAAT picture in
Figure 7.10, demonstrate that the ergative case marker in [baba-¢]pe ‘father-ERG’ and the
dative marker in [radz-ré]ee ‘Radz (proper name)-ACC’ surface with an opposite H tone of its
root, which clearly exhibits tonal polarity we observed for complex morphemes in Chapter 5.
However, the underlying tone of the proper noun is left unmarked to arrive at a conclusion
about the nature of the ergative suffix. This also suggests that the ergative marker in the

language behaves in a similar manner as the plural and accusative suffixes.
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L*H

Figure 7.10 Intonation contour for the declarative sentence:

[[baba-e]pr [radz-reler [X3i-baleplip

father-ERG Raj-ACC say-FUT-3P
It is observable that the lexical tone and tonal forms of p-words in Sylheti always surface at the
IP. The first syllable of phrases, however, may be marked with phonological prominence in
constructions like this. The phrasing demonstrated in the rising pitch contours in each of the
above phonological phrases the LH has a fall in these phrases which rises again for the next
PP. We thus see variations in the common L*H pattern of the NIA languages, which is L*HL
here. Constructions like this would reveal the structure but we are unable to use sentence with
different case markers in the intonation section as we have not analyzed the lexical tonal or

polarity aspects of proper nouns and case markers like ergative and dative yet.
7.1.2 An analysis of the normalized pitch tracks of IPs

Since our tokens for the sentences were limited for this study, we have analysed the time-
normalized average of the sentences across all the 4 speakers only to study the basic

intonational structure of the declarative sentences.
7.1.2.1 Methodology and analysis

The dataset was prepared with a variety of lexical tonal combinations to study the basic
intonational structure of Sylheti. Our corpus consists of 25 declarative sentences, 25 topicalized
sentences, and 12 wh-questions (see Appendix B). Speakers were asked to utter a declarative
sentence followed by its topicalized sentence which was followed by the wh- question and yes-
no questions version for the same sentence if available. The next declarative sentence was then
recorded in the same order; thus, no 2 declarative sentences were recorded consecutively. The

recorded sentences were segmented into .textgrid files in PRAAT. The pitch extracted for each
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sentence was interpolated and drawn as a PRAAT picture. We further extracted the time-
normalized fO values of each syllable for the declarative sentences only to investigate the basic
intonational structure of the utterances. The values were extracted with the help of the script
[Prosody Pro] (Xu, 2013) for each iteration of the 25 sentences (2 iterations 4 speakers). The
script extracted 10 time points (time-normalized) for each syllable, and the averages of the
intervals of time-normalized fO values for the declarative sentences were plotted to observe the

intonation contours.

7.1.2.2 Results and Discussion

Our analysis of the pitch tracks of the IPs showed that the p-words at the pre-nuclear positions
associate with boundary tones. Sylheti retains the tone of lexically contrastive tones in the
nuclear positions. Figure 7.11 plots the intonational contour for the sentence [[ami]pp [Sana]rp
[xai-si]pp]ip ‘I cheese eat-PERF-1P’ with an underlying combination of High + Low + Low
tones, shows that the lexical Low tone for the word ‘cheese’ surfaces with a fall here but the
following verb at the rightmost boundary, which has an underlying Low tone, surfaces with a
rising tone at the penultimate syllable. The rising in tone from the 1% syllable to the 2" syllable
followed by a fall, demonstrates the initial LHL tone contour. The lexical Low tone surfaces
with its underlying tone in the medial position as can be observed in the 3" and 4™ syllables.
In contrast, the lexical Low tone of the final verb, [xai-si] ‘eat-PER-1P’, delinks from its
underlying tone and attaches to the IP boundary tone; it surfaces with a rising tone in the 5™
syllable and is accompanied by a falling tone. The underlying high tone of the perfective suffix
rather surfaces with a low tone which suggests that this fall is imposed by the boundary tone

of the IP to meet the H*+L% tonal contour.

ami sana xaisi - HLL
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Figure 7.11 [[ami]ee [Sana]ee [Xai-Siler]ip
| cheese  eat-PERF-1P
| ate cheese
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Figure 7.12 plots the intonational contour for the sentence [[ami]ee [sana]ee [Xai-Si]ep]ip T gram
eat-PERF-/P’, contrasts from Figure 7.11 at the nuclear medial position where /sana/ ‘cheese’
has been replaced with /sana/‘gram’. The initial LHL can be observed on the 1% and 2"
syllables and the lexical Mid tone surfaces as a high tone which is clearly demonstrated on the
3 and 4™ syllables in the figure. The nuclear tone is followed by a falling tone on the final
verb, [xai-si] ‘eat-PER-1P’ which can be interpreted as LL%. The lexical Low tone surfaces
with a low tone here However, since the boundary tone is HL% for the same IP final p-word,
it is possible that in the penultimate syllable, i.e., on the 5" syllable and is followed by the final
L% of the IP.
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Figure 7.12 [[ami]pp [Séné_l]pp [Xdi-si]pp]w
| gram  eat-PERF-1P
| ate cheese

Declination is quite apparent in the language as has been demonstrated in Figure 7.13 for the
sentence [[tai]pp [ga]rr [daX-S€]rr]ip ‘she wound cover-PERF-1P’. This declarative sentence has

an underlying High tone for all the three words.

tai ga daxse-HHH
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Figure 7.13 [[‘t'él]pp [gé]pp [d‘a’_X-SS‘]pp]W
she wound cover-PERF-3P
She covered her wound
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The lexical High tone surfaces distinctively in the nuclear position and the lexical High tone of
the pronoun does not surface in his IP. The lexical High tone is followed by a falling tone to
meet the boundary L%. The lexical High tone surfaces with a low tone on the penultimate
syllable, i.e., on the 3" syllable and the fall is prolonged on the final syllable; this can be
interpreted as a result of declination in the sentence triggered by the underlying sequence of
High tones or tonal polarity imposed by the perfective suffix [s€], which in turn surfaces with
the final L% of the IP and its underlying high tone is suppressed in this process. The initial
L*HL is evident in the similar sentence frame but with a lexical Low tone in the nuclear
position, [[tai]ee [galee [daX-S€]rplip ‘she body cover-PERF-1P’ in Figure 7.14. The underlying
High tone at the IP final position also surfaces itself on the verb /dax-se/ ‘cover-PERF-3P’
which suggests that, the lowering of the lexical High tone for the same word in Figure 7.13 is
a result of declination. The IP boundary thus surfaces as H+L% as can be observed in the
intonation contour for Figure 7.14. The final lowering is thus, evident in all the IPs discussed

so far.
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Figure 7.14 [Lt‘é.l]pp [gd]pp [d?’.X-SS‘]pp]w
she body cover-PERF-3P
She covered her body

As discussed in the beginning of this section, the nominal and verbal stems are observed to
always surface with their inherent tonal polarity. This phenomenon can also be observed in the
intonational contour for the utterance, [[amilep [gai-rélee [dax-Sileplip I covered the cow’ in
Figure 7.15.
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ami gai-re daxsi-HLH
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Figure 7.15 [[émi]pp [gdi-ré]pp [qéx-si]pp]|p
| cow-DAT cover-PERF-1P
| covered the cow

The lexical Low tone in nuclear position clearly surfaces itself in the 3" syllable, followed by
a polar high tone, forming a LH contour for the nominal stem ‘cow-ACC’. However, the verbal
suffix [si], which is prespecified for a high tone, surfaces with a low tone to meet the final
lowering of the IP. The lexical High tone of the verb on the other hand, surfaces itself on the

penultimate syllable of the utterance, thus forming the H+L% boundary tone for this IP as well.

The lexical Low tone in the penultimate position in the IP in Figure 7.16 also surfaces itself at
the penultimate syllable and is followed by a rising tone in the final syllable for the sentence
[[ami]ep [gai-ré]pe [dax-Silep]ip ‘I cow-DAT cover-PERF-1P. Similar to the IP in Figure 7.15,
the nominal stem [gai-re], surfaces with its inherent tonal polarity. It is thus, demonstrated in
both these IPs, that the lexical tone contrast in word final position, which mostly comprises of

a verb, preserves its underlying tone in the penultimate syllable.
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Figure 7.16 [[ami]ep [gai-réler [daX-Si]ee]ie
| cow-DAT call-PERF-1P
| called the cow
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The initial L*HL accent for p-word at the leftmost position of the IP is also observed in the
monosyllabic pronoun [he] with an underlying low tone in Figure 7.17. In the IP [[h€]pp [sana]ep
[xai-sil]ep]ip ‘he gram say-PST’, the lexical Mid tone can be observed to have surfaced as H*+H
here as well, the IP final lexical Mid tone however surfaces with a falling tone. The sequence
of underlying Mid tone thus, could be interpreted to have imposed a declination or this fall can
also be interpreted as result of tonal polarity imposed by the past perfective suffix (unmarked
for tone in this analysis), which enforces the lexical Mid tone to surface as a low tone as
observed in Chapter 5.
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Figure 7.7 [[hé]pp [sana]ep [X5i-$i|]pp]|p
| gram  say-PST PERF-3P
| said grams

Almost similar structure has been plotted in Figure 7.18 for the sentence [[he]pp [sana an-te]rp
[x3i-sillep]ip ‘he grams to bring-ASP say-PST’; it can be observed that the word for ‘gram’
/sana/ does not surface with its lexical Mid tone in the medial position. The sentence has the
past perfective suffix [-sil] unmarked for tone as this aspect of verbal suffixes yet remains to
be explored, and the noun phrase [sana an-te]rp has only the word for grams marked for the
Mid tone where the word for the verb stem, ‘to bring’ remains unmarked for tone. This PP
appears to surface with the L*HL pitch accent; it is plausible that the rightmost edge of the PP
is marked by the H on the 5 syllable. However, the tonal behaviour of the aspectual suffix [-

te] yet remains to be explored before arriving at this conclusion.
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Figure 7.18 [[hﬁ]pp [sana an-LS]pp [XSi'STI]pp]w
‘he grams to bring-ASP  say-PST PERF’
‘he asked to bring grams’

Final lowering is evident here as well, the lexical Mid tone also surfaces with a low tone thus
forming the L+L% contour on the IP final boundary.
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Figure 7.19 [[tai-r]pp [Xé_lﬁ-r]pp [blllf)‘l]pp [Xdlf]pp [as”]pp]m
she-GEN ink-GEN bottle empty COP-PST
her inkbottle was empty

The intonational contour for the complex declarative sentence [[tai-r]ep [xali-r]ep [butsl]rr
[xali]ee [asil]rr]ip ‘she-GEN ink-GEN bottle empty COP-PST” is plotted in Figure 7.19. As can
be observed in the figure, the initial L*HL surfaces for the leftmost p-word [tai-r]pp ‘she-GEN’;
as the pronoun ‘she’ is prespecified for a high tone, the rise cannot be interpreted as tonal

polarity imposed by the genitive suffix [-r]. This structure is however evident in the PP [butol]ep

‘bottle’ which surfaces with the rising tone on the 4™ and 5" syllables. A careful observation
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of the phrasal contour for [butol]er ‘bottle’ shows a significant fall, i.e., L*HL. The following
lexical Low tone thus receives a steep fall for the word ‘empty’, [xali]. The IP final word does

not have tonogenetic basis, and thus the final H+L% surfaces in this IP boundary.
7.2.3 Topicalized and question sentences

Topicalized sentences reflect the initial tonal contrast as plotted in Figure 7.20 for the
topicalized sentence [[sana]ep [Xaisi]pp [AMi]er]ip ‘cheese eat-PERF-1P I'.
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) 1139
Time (s)

syll syl2 syl3 syld syls syl6

sana~cheese xaisi-cat-PERF-1P ami-1

Figure 7.20 [[Sa‘nfi]pp [Xa‘i'sl‘]pp [émi]pp]w
cheese eat-PERF |
It was cheese that | ate

The figure plots a topicalized sentence of the underlying Low tone on all the three words. The
underlying lexical tone surfaces very notably in the initial position of the IP on the 1% and 2"
syllables and the following underlying Low tone receives a rising pitch, resetting the pitch for
the final constituent to surface with its underlying Low tone. Thus, this IP clearly surfaces with

all the underlying tones of its constituents.

The initial word in the IP in Figure 7.21 surfaces with its underlying Mid tone surfaces as a
high tone with the H*+H structure in the intonational contour for the sentence in [[sana]pp
[xaisil]ep [Ne]pp]ip ‘grams say-PST he’. It is difficult to interpret the final lowering in both the
IPs for the tropicalized sentences in Figure 7.20 and Figure 7.21 as both the IPs consist of a
lexical Low tone in the final syllables.
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rice eat-FUT-/P I’, which remains to be explored for the initial LH.
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Figure 7.21 [[Sﬁna]pp [XSi-Sﬂ]pp [émi]pp]|p

grams say-PERF-3P |
It was grams that | ate

The final lowering is however observable in the topicalized sentence in Figure 7.22 on the 4™
and 5" syllables for the PP [4mi] ‘7" The IP initial p-word [xsi]ee ‘puffed-rice’ surfaces with a
rising pitch on the leftmost edge of the IP for the sentence [[xoi]epe [Xdimu] pp [AMi]ee]ip ‘puffed-

0.8752

Time (s)

0.9505

100
75

Figure 7.22 [[xoi]er

0.9505

[Xdi-ml:l]pp [émi]pp]|p
puffed-rice eat-FUT-1P |
It is puffed-rice that | will eat

The initial p-word [xai]er ‘fish’surfaces with a rising pitch on the leftmost edge of the IP for

the sentence [[x3i]pp [Xai-bo]ee [tailep]ip fish eat-FUT-3P she’ plotted in Figure 7.23.
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Pitch (Hz)

Figure 7.23. [[X5i]pp [Xél‘i'bé]pp [Léi]pp]m
fish eat-FUT-3P she
It is fish that she will eat

The final L% is evident in this IP on the 4" syllable. The initial LH borne by the lexical Mid
tone can be interpreted as the ubiquitous rising tone of Sylheti’s cognate languages and at the
same time can be interpreted as the surfacing of the Mid tone as the High tone at the utterance
level. The contrast between the two lexical tones in Figure 7.22 and 7.23 in the initial position
is clearly observed in both the sentences despite the rising pattern in both the words; the rest of
the utterance receives a falling pitch in both the IPs. It is noteworthy that IP boundary appear
as HL% in most of the topicalized sentences.

Wh-question words surface with H* +H phrasal structure on the nuclear position of Ip
presented in Figure 7.24 for the sentence [[tailep [X&rélre [mar-seleplip ‘she whom hit-PERF-
3P?°. Wh-question in Sylheti have an underlying High tone which surface in the intonational
contour. This behaviour of the question constituents can also be observed in the intonational
contour for the sentence [[tami]ep [X3i]pp [dza-irac]pp]ip ‘you where go-PRES-PROG 2P?’ in

Figure 7.25; the High tone surfaces as H* in this IP.
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Figure 7.24. tai xaré mar-se Figure 7.25. tmi x3i  dza-irae
she whom hit-perf-3P you where go-PRES-2P
whom did she hit? where are you going?

7.3 Summary and Conclusion

It is attested cross-linguistically that pitch accent languages assign tones to stressed syllables
but a tonal language may also deploy pitch accent to mark intonational melody (Yip, 2002, p.
276). Our observation of the intonational contours in section 7.2 suggests that the rising tones,
i.e., L*H accent, which are common in South Asian languages are present in Sylheti but may
not be a distinctive aspect of Sylheti intonation; they are mostly followed by a fall, thus forming
L*HL. The rising tone surfaces at the word initial position except when there is a word lexically
marked for the High tone in the leftmost PP, as demonstrated in Figure 7.9. Our impression of
the intonation structure of the language is that Sylheti does exhibit the features of a pitch accent
system, where the pitch height determines word contrast. The inventory of pre-nuclear
intonation in Sylheti comprises L*H, L*HL and T* pitch accents, where T is the lexical tone.
The initial L*HL is evident on most of the leftmost PP; the rise in the pitch contour is realized
at the rightmost syllable of a word in the PP or on the rightmost word in a very few of the PPs
such as [sana antelpp ‘o bring grams’ in Figure 7.18. Lexical tones, and tonal polarity of
complex stems is very evident in the nuclear positions and there are a very few constructions
which neutralize the underlying tone of the constituents in this position. Lexical tone contrast
is also observed in some of the utterance final VVPs, where the penultimate syllable is preserved
for the underlying tone of the verb root. This concludes that the language retains its tonal

properties at the post lexical level. The presence of these intonational contours raises the
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possibility of the pre-nuclear constituents becoming dissociated from their lexical tone and

becoming linked to the boundary tone, thereby initiating a discussion on this topic.

The final L% is consistent on almost all the utterances presented in this analysis which leads
us to conclude the intonational system of Sylheti is clearly different than the basic intonational
structure of Bengali (Hayes & Lahiri, 1991). Topicalized sentences provide a strong argument

in favour of a system in the language which involves minimal conflicts at the intonational level.

Our data for lexical tone contrast in the final position of an IP, which comprises mainly of a
verb, show that the lexical tone contrast is preserved in the penultimate syllable, reserving the
last syllable for IP boundary which receives a falling tone, often marked by L%, H*L%, or
LL%. We assume utterance final lowering is the skeleton of Sylheti intonation. We assume that
the boundary tone can be achieved by H*+L%, LL% or L% and thus we assume that the
skeleton of the utterance in Sylheti exhibits a default L%. The nuclear tone is preserved at the
utterance level and the final falling pitch is usually attached to a morpheme or syllable and not
on a PP. This association pattern of the boundary tone to a non-specific unit is also attested
cross-linguistically (Gussenhoven, 2004). We conclude that the boundary tones almost always
surface on the final boundary; the accentual aspect of the PPs on the nuclear positions,
especially in a complex structure such as in Figure 7.19 in the language, remains to be explored
further.
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Chapter 8

Conclusion

This dissertation investigated the phonetics and phonology of tone and its interaction with
component of grammar in Sylheti to provide a wide picture of the prosodic hierarchy of a tonal
language which genetically belongs to a non-tonal language family and is geographically
surrounded by numerous tonal languages. The primary aim of the dissertation was to probe
into the phonology and phonetics of tonogenesis in the language, which defines its phonology
and to provide a wide picture of the correlation between grammar and phonology in the
language at the segmental and suprasegmental level. The phonological areas specifically

investigated were:

- the phonemic inventory and phonological interactions at the segmental level in Sylheti.

- the lexical tone inventory by probing into the tonogenesis triggered by both onsets and
coda positions in the language.

- the phonological domain of complex stems and its inherent tonal polarity: its exceptions
and featural spreading.

- the tonal melody in compound words and their correlation with tonal polarity.

- the basic intonational structure of the language.
The following sections summarize the major findings in this study.
8.1 Phonology of Sylheti

This chapter examined the phonemic inventory of the language and established that in
accordance with previous research on phonology done on different geographical locations of
the Sylheti diaspora. It illustrates how Sylheti developed a very simplified phonemic inventory
for both vowels and consonants in while developing as a language, and how this phenomenon
correlates to the evolution of the language from its atonal stage to a tonal one. The simplified
phonemic inventory of the language comprises of only 5 vowels and 17 consonants. The
chapter confirms with acoustic analysis that the language has a simplified vowel inventory with

only 5 vowels : /a/, i/, /e/, /o/, and /u/.

The chapter proposes that the phonemes and words in New Indo Aryan (NIA) which can be

traced in online dictionaries available online for the NIA words as these languages represent
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the reflexes of the diachronic forms of Sylheti words. A close observation of the consonants
shows that the language underwent a complete deletion of the diachronic [+spread glottis]
feature for all the consonants in all positions which triggered tonogenesis in the language. This
loss was extended to the glottal fricative /h/ and this phenomenon might be associated with
tonogenesis as well. It shows how the loss of aspiration as independent of spirantization of
diachronic obstruents in the language. As claimed in the previous studies, the chapter confirms
that the language lacks tautosyllabic consonant clusters. Consonant clusters are allowed only
intervocalically in Sylheti, but a few clusters are constrained on the onset - coda boundary; the
language underwent phonological processes to avoid unattested clusters in its diachronic forms.
Sylheti gemination follows a coda-onset configuration to avoid clusters in geminates as well.
The most attested syllable contact is a sonority distance of -2 to +2 in the language. Phonotactic
constraints and syllabification strategies in the language are mostly inherent in its cognate
languages, for example rules for onset restrictions on /1/, gemination rules aspiration deletion
from the coda position resembles the syllabification rules of the phoneme /n/ and geminate
syllabification; constraints on fricative gemination and geminate syllabification in Hindi
(Ohala, 1999). Most of the repair strategies used in diachronic forms are not active in the
present-day Sylheti which suggests these forms underwent repair strategies in the language.
Gemination, rhotic-syncope and epenthesis are some of the repair strategies in Sylheti adapted
while developing as language, for simplification of liquid- obstruent contact across syllables.
These clusters might be traced back to the old form of the words reflected by the NIA words

or might be a result of development of the words in the language as well.
8.2 Tonogenesis and tones in Sylheti

This chapter investigates the tonal inventory of Sylheti with special focus on monosyllabic
words and shows that in addition to tonogenesis triggered by obstruent onsets, codas also had
a role in the tonogenetic system of the language. The chapter presents a phonological analysis
of tonogenesis in the language and presents an empirical evidence for the existence of a three-
way tone contrast in Sylheti via analysing its acoustic correlates. It considers NIA words as
the reflexes of Sylheti diachronic words and studies the words which have lost aspiration in
onset and coda positions. The chapter primarily focuses on the acoustic experiments on the
existence of three- way tonal contrast in Sylheti words and shows that the loss of aspiration
contrast from both onset and coda positions triggered a three-way tonal contrast in the

language. Although the chapter establishes the existence of the phonological High, Mid, and
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Low tones, the lack of sufficient data for the High tone acts as a deterrent to a statistical
significance of difference between the High and Mid tones. The chapter studies the acoustic
correlates of the tonal triplets and pairs and shows that 0 is the only factor affecting tone and
duration does not appear to be a significant correlate.

The chapter shows that the diachronic merger of aspirated and unaspirated onsets and codas
resulted in a three - way tonal contrast in Sylheti. Being segmentally identical, the lexical
contrast between these minimal triplets can now only be found at the tonal level. For example,
the historical voiceless aspirated onset in *kMat, the word for “floor - stool’, maps to a lexical
Low tone in the first triplet, /xat/ << *Kk"at. The historical voiceless unaspirated onset in *kat,
the word for ‘cut’, maps to a contrastive Mid tone, /xat/ << *kat. The historical voiceless
aspirated coda in *kat", the word for ‘valuable wood’, maps to the lexical High tone, /xat/ <<
*kat". The historical merger of voiceless aspirated and voiceless unaspirated onsets thus results
in a Mid - Low lexical tone contrast on the following vowel. The merger of aspirated and
unaspirated codas further maps to a lexical High tone on the preceding vowel leading to a three
— way tonal contrast in the language. We have also found that historical aspiration in sonorant
codas also resulted in a High tone. The emergence of the High tone resulting from the loss of
aspiration in coda consonants is an important part in the evolution of Sylheti tonogenesis. The
analyses show that there is phonological evidence of the three-way tonal contrast in the
language but the smaller sample size for the High tone in monosyllables acts as a deterrent in
establishing a significant three- way contrast. We argue the underlying [+voice, +spread glottis]
feature of coda was consequence of reinterpretation of the lexical tone assignment and
tonogenesis in Sylheti to maintain the lexical contrast. This tonogenetic environment is
reanalysed as word medial consonant in disyllabic environment, leading to the three-way tonal
contrast in disyllables which we discuss in the next chapter. It is evident that the language has
a contrast between the High, Mid and Low tones in the monosyllabic words. However, the lack
of statistically significant result for fO and duration also leads to the conclusion that perhaps
there are other cues that distinguish these words. As Gope and Mahanta (2016) showed in their
study, the High tone is associated with marginal creakiness whereas the Low tone seemed
modal in nature. It is possible that the inherent sparse distribution of the aspirated coda in NIA
languages, which led to the lexical High tone in Sylheti is a factor for the deterrent sample size
for the lexical High tone. The chapter concludes with the proposal that a detailed analysis of

prosodic factors and voice quality beyond monosyllables on the tonogenesis of Sylheti with
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emphasis on and like, rhythm and stress may lead to further understanding of the fine - grained

nuances of the tonal system in Sylheti.
8.3 The three-way tonal contrast: Disyllables

This chapter studied the three-way tone contrast in Sylheti from a disyllabic perspective,
examined based on the diachronic loss of aspiration in the onset and medial consonant. The
chapter established that the diachronic forms of the consonants and their syllabic positions also
had a role in disyllables which resulted in the three-way tonal contrast in Sylheti. We argue in
this chapter that the diachronic merger of aspirated and unaspirated onsets led to a Mid-Low
tonal contrast in Sylheti disyllables whereas the merger of aspirated and unaspirated medial
consonant led to the High and Mid tonal contrast in the language, subsequently resulting in
minimal tone triplets like, [sita] << *tfitt"a Zist’; [sita] << *t[iktp ‘sticky crude jaggery’; [sif 4]
<< *tfMita ‘droplets’ or the triplet [xuta] << *koft"a room’, [xita] << *kuta ‘crooked stick’ and
[xutd] << *kMutta ‘taunt’. The chapter showed, that the tonogenetic factors involved in
disyllables are the same as those found in monosyllables. In disyllables, the same tone emerged
from the merger of aspirated and unaspirated medial consonants as in the tonal pair, /$uti/ <<
*piit"i ‘manuscript’ and /$uti/ << *piti ‘bead’. The merger of initial and medial consonants
thus subsequently led to minimal triplets in disyllables, as well as in the triplet /data/ << *patt"a
‘buck goat’; /pata/ << *patta ‘grindstone’; /ata/ << *psta ‘crack’. Has can be observed, the
historical voiceless obstruent onsets led to a lexical Low tone for example in /gata/ << *p"sta
‘crack’; historical unaspirated voiceless onsets led to a lexical Mid tone as in /pata/ << *patta
‘grinding stone’; the High tone was conditioned by the historical aspirated word medial
consonant rather than the coda as in medial consonant led to the lexical High tone as in the
disyllabic word /atd/ << *patf"a ‘buck goat’. We can thus infer from our results that word is
the TBU in Sylheti and represent the relation between the tonal and the segmental tier as a

many to one association of tone.

We studied both production and perception to investigate into the tonal distribution in Sylheti
disyllables with special focus on production test. This chapter is primarily based on acoustic
experiments and establishes a three-way contrast in Sylheti disyllabic words that is statistically
significant. It is evident from our phonological and production analysis on the tonal system of
Sylheti disyllables of a CV.CV syllabic patterns, that the language has three lexical tones
named, High, Mid and Low. Our results for Mid vowel showed that the Mid vowel is

significantly lower than the High tone and significantly higher than the Low tone for both raw
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and normalized f0. This chapter also shows that fO is the major correlate of tone and duration
does not show a very significant correlation to tone. The acoustic results suggest that fO is
equally contrastive across syllables both in production and perception. The perception test
results show that the speakers have a preference to the second syllable to mark contrast between
the tones for the High and Low tones generally. The chapter also establishes a difference in
behaviour between the individual characteristics of the Mid tone as compared to the High and
Low tones from both production and perception perspectives. The chapter concludes with the
discussion that words which had diachronically aspirated medial consonants, associate with the
lexical High tone and words with diachronically unaspirated medial consonant associate with
the lexical Mid tone. It argues that, unlike proposed in Gope (2016), it is the Mid tone rather
than the Low tone, which is the base or neutral tone in Sylheti. The tonal behaviour of the Mid
tone at the domain of complex stems and compounds analysed in Chapters 5 and 6, further

strengthen this observation.

8.4 Tonal Polarity in Sylheti words

This chapter primarily studied complex nominal stems in Sylheti. It discusses the inflectional
and derivational suffixes and their categories in the language. The chapters concludes that
Sylheti nominal stems clearly exhibit tonal polarity and provide empirical evidence in favour
of the presence of tonal polarity rather than tonal dissimilation, which is the result of OCP. Our
analysis shows that nominal suffixes inherently lack their own tonal specifications and the same
suffix may surface with three different tones, depending on the lexical tonal specification of
the root to which it is attached. The default tone, i.e., the Mid tone is immune to polarity and
thus unlike the polar High and Low tone, is unable to impose a polar tone to its toneless suffix.
The stems with roots which have a underlying High or a Low tone, always surfaces with either
a LH or a HL tone contour. Our analysis of the pitch tracks of the complex words confirms to
this divergent behaviour of the Mid tone from that of the High and Low tones. The tonelessness
of the suffixes proves that the root and suffix are dominated by single tonal node leading a
nominal root to form a prosodic domain along with its suffix. We argue that tonal polarity is
rather dependent on the feature of the lexical tone than on the grammatical class of the suffixes.
The chapter conducts a brief study on complex verb stems and concludes that, tonal alteration
patterns and suggest that the suffixes are prespecified for a high tone. The high tone of the
suffix enforces the root to change its underlying tone and surface as a low tone, thus forming

the LH contour. This pattern is, however, consistent for the habitual verb stems; the underlying
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low tone does not undergo any alteration as it meets the surface requirement of the LH
structure. The change from the lexical Mid tone to a low tone indicates that this modification
is implemented to fulfill the tonal demand of the habitual verb stems with a LH tone contour,
thereby highlighting the neutral characteristics of the Mid tone. The perfective verb stems
however, do not exhibit a pattern for polar tonal contour unlike the habitual verb stems and

rather seems to raise the tone of the root to which it is attached.

8.5 Tonal melody in Sylheti compound words

This chapter analysed compound stems in Sylheti as well and demonstrated that compound
stems form one phonological domain in Sylheti. It shows that the phonotactic constraints and
inherent polarity of the language are also implemented on compound stems as one phonological
domain. It investigates into both verb compound stems and nominal compound stems and
analyses the interaction of lexical tones when they surface in proximity to each other. The
chapter probed into different verbal and nominal compounds and analysed the fundamental
difference in their prosodic behaviour. It is important to mention here that most of the verb
compounds analysed in this chapter, were infinitive forms of verbs which had a nominal
connotation, whereas the nominal compounds considered in the study primarily involves words
which have achieved the status of nominal stems in the language. The chapter focuses on the
uniform tone melody predominant only in nominal compound stems and seeks empirical
evidence for acoustic correlates of this uniform structure. We have mostly analysed words
which are specified for lexical tone or have tonogenetic base as per our analysis on tone. The
chapter also presents a detailed acoustic analysis of the nominal compound stems and shows
that LHL tonal melody is uniform across all the compound words and is consistent across
speakers.

Our analysis suggests that the domain of nominal compounds acts as one phonological domain,
marked by the LHL tonal melody. Our analysis of the acoustic correlates for this tonal pattern
shows a significant rise in pitch from the first to the second syllable followed by a significant
fall. This LHL structure is uniform and occurs across compound stems with a combination of
different underlying tonal specification. It is evident that the underlying lexical tones influence
each other and surface with polar tonal values in Sylheti. The chapter analyses the underlying
tonal rules leading to the surface LHL structure of the words. Compound verbs, however,
exhibit the polar LH or HL tone contours and the behavior of the Mid tone in this structure also

confirms to its status of being the default tone in the language. Our analysis of the nominal
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compound stems and observation of the tonal behavior of verb stems provide substantial
argument in favor of a predominant tonal polarity in Sylheti that requires an initial tone to be
followed by an opposite tone. It concludes with the discussion that the LHL tone contour might
be interpreted as the prosodic marker of the phonological domain of compounds in the

language.

8.6 Intonation in Sylheti: a preliminary account

The chapter demonstrates the basic intonational structure of Sylheti, a tonal language which
uses pitch to contrast lexical meanings. It presents a preliminary attempt to study the
intonational structure of Sylheti. This chapter investigated into the post lexical prosodic
structure in Sylheti and claim that the language behaves as a pitch accent language above the
lexical level. Our analysis shows that Sylheti exhibits a phrasal structure like that of its cognate
languages, and phonological phrase is the basic unit in the intonational system of the language.
This basic unit of intonation emerges mostly in ditransitive and complex sentences and almost
consistently on the leftmost boundary of an IP. The rising tones, i.e., L*H accent, which are
common in South Asian languages are present in Sylheti but may not be a distinctive aspect of
Sylheti intonation. The rising tones mostly surface at the word initial position and may also be
suppressed by a following lexical High tone. The inventory of pre-nuclear intonation in Sylheti
comprises L*H, L*HL and T* pitch accents, where T is the lexical tone. The final lowering is
consistent for almost all the sentences and the IP final word, which comprises mainly of a verb,
preserves its lexical tone in the penultimate syllable, reserving the last syllable for IP boundary
which is often marked by L%, H*L%, or LL%. The nuclear tone is preserved at the utterance
level and the final falling pitch is usually attached to a morpheme or syllable and not on a PP.
Our analysis of the topicalized sentences suggest that there is minimal interaction between tone
and intonation; there is an apparent IP lowering for all the topicalized utterances but the lexical
tone of the topicalized words, always surface itself. The chapter concludes with the remark,
that the lexical Mid tone exhibits a difference in its behaviour in these structures as well and
always surface as a H tone, thus the intonational system allows the words specified for lexical

tones to srface with a H or a L tone only.

8.7. Implication and scope for future studies

We conclude that the tonogenetic origin and the varied behaviour of the Mid tone leads the
analysis towards another possible direction. It is confirmed from our production experiments

in chapter 3 and chapter 4 that the tone had emerged from words which diachronically had no
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aspirated sounds or tonogenetic role. Our results for monosyllables showed that the Mid tone
is lower by only about 5 Hz than the High tone whereas, in disyllables the Mid tone is lower
by about 19.42 Hz than the High tone. This variation in the behaviour of the Mid tone is the
neutral tone in Sylheti which varies with the degree of contrast in monosyllables and
disyllables. The difference in the individual characteristics of the Mid tone in disyllables
exhibited in both our production and perception analyses strengthen this observation. We also
found that in complex morphemes, it is only the High and Low tones that impose opposite tonal
values on the adjacent toneless suffixes whereas, the (proposed) neutral Mid tone spreads over
to its suffix. As we concluded from our analysis on compound words, the High tone does not
surface with the canonical LHL tonal contour of compounds in the language when preceded by
a Mid and Low tone, but a Mid tone preceded by a Low tone adheres to the LHL melody of
the compound stems. High and Low tones exhibit rigidity in complex and compound stems and
the Mid tone may change its behaviour form depending on the context of stems. They mould
to the LHL melody which defines the domain of the compound stems or stay immune to tonal
polarity. In case of verb stems, the Mid tone may surface as a Low tone when adjacent to a
High tone in one prosodic domain and may also surface as a High tone when adjacent ot a Low
tone. We propose that this phenomenon can be attributed to the fact that words with unaspirated
onsets or codas were reinterpreted as the neutral tone. Furthermore, tonal alignment rules for
prosodic stems may vary between complex words and compound words in the language. While
the root noun always surfaces with its underlying lexical tone in complex words enforcing tonal
polarity or spread onto the adjacent toneless suffix, it does not surface with all tonal
combination in compound words. The prosodic structure and phonological rules inherent to
compound words conclude that content words with prespecified lexical tones in compound
structures surface with a canonical LHL melody.

This phenomenon is attested in tonal languages with an optional accentual feature as well,
where a uniform accentual pattern may be exhibited by only one grammatical category
(Goldsmith, 1984). Tonelessness of adjacent morphemes have also been analyzed as one of the
major factors leading to the reanalysis of tone as accent, which could be one of the possibilities
of Sylheti prosodic stems (Clements & Goldsmith 1984). However, lexical tones are overridden
by accent which causes the root to lose its tone, which is not the case in Sylheti complex
morphemes; we witness this behaviour of nominal compound words in the language which is
analysed in the next chapter. Furthermore, tonelessness of suffixes cannot always classify a

densely or sparsely tone language: the Tibeto-Burman languages for instance, are
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unquestionably purely tone languages but languages like Meithei, Mende, and Hakha Lai
demonstrate that not every syllable or morpheme need to have a phonological tone (Hyman,
2011).

These conclusions contributes to our understanding that Sylheti exhibits the features of a tonal
language where the words lexically marked for tones do not always surface themselves. There
are evidence of toneless syllables and suffixes in the language which suggests that the language
is in of its non-final stages of tonogenesis. The phonological domain of compounds is
something that can be explored in future to analyse the possibility of a prosodic structure in the
stems which supresses the lexical tone of the words. Another aspect of the conclusion which
remains to explored in future is our impression of the intonation structure of the language. It is
inferred that Sylheti does exhibit the features of a pitch accent system, which needs to be probed
in detail. The accentual and prominence relation aspect of the prosodic system in the language
thus remains to explored along with the underlying tonal specifications for words which have
no tonogenetic base in the language to achieve a wider perspective into its lexical and post

lexical tonal inventory.
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APPENDIX A: Sylheti Word List

Table Al : Sylheti monosyllables

Word Gloss Word Gloss Word Gloss
xag cut G read gan river
sar earthen pieces Xat valuable sad roof

wood
¢1t back sar vessel
Sar slap dit back dzar tolerate
Gar fall Sar ride dax call
xal bad time dat road
dal animal lad jump xa eat

(collective)

dan betel leaf mad jump Sir tear
sal hair ban break Xaf toil
Xai a fish duf hit with head dat, tooth
tal palm guf bribe boi book
xia well dzar shake san scatter
xul dynasty dax cover gas tree
xal bad time dzor fever
det stomach gar spin gul liquid mixture
sur thief dzde storm bar blessing
xam work gul round dor fear
duix worm xat floor stool
dat, spread bar fill sar let go
xan ear bar intestine dat burst
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¢ur burn dor hold/catch xal skin
Xam less gdr house dal ajump
madz scrub déx see (noun)
sal move SHUX eye dan yam leaf
dar wear lex write sul peel
X3 say ut get up Xl puffed rice
tip press max mouth tal plate
tal palm ga wound Xua fog
dua boy xul a musical
instrument
X sour xal drain/skin
Xar do bain sister
o1t beat bou wife
bai book xam envelope
am mango gas tree
tul lift ga body
til sesame gai cow
dax cooking
¢as five
¢3s rot
sa ask
¢a get
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Table A2: Sylheti Disyllables

Word Gloss Word Gloss Word Gloss
data grindstone data buck goat data crack
Xuta crooked stick xuta room Xuta taunt
gaxa ripe gaxa wing daxa empty
sita crude sticky jaggery sita list sita droplets
xata thorn Xata blanket xata copy
dia beating dita sweet pie dita ribbon
dutt bead duti manuscript sula scrubber
dati mat i nanny goat xati pure
xala banana sula stove daki knot
sora sparrow xati small stick Xuda hair bun
tExa money daki bird xala stream bed
taga bunch of flower xuda misfortune sora stream
sata earthen candle xatal jackfruit texa contract
strt theft bura old man tura little
xani blind of one eye (FEM) bari old woman sata eccentricity
sana chickpea raw suri knife
xasa raw gontd curry xani food
Xahar grave gada donkey sana cottage cheese
xalt ink gura horse Xasa cage
¢gna water Hyacinth déxa to meet Xobor news
sika muskrat muga | wicker stool xali empty
urt girl béra lamb dena foam
denda weep X304 throat sika sling rope
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dunta comedian baxa naive gaindza cannabis
data leaf datra buffoon
sakkar go round béta man
daifa money beti woman
xX3¢al forehead
xXalf1 urn xula open
$3sa rotten gura horse
xana punctured sira scratch
tala crown of head bija wedding
siga flattened rice beta man
x3¢al forehead bisi seeds
oura burnt filai stitch
muari head gura dust
xala black déxa young bull
tala lock mura twist
s3ga stupid basta sack
bafi stale
bija wedding
bafon utensils
bera fence
xali
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APPENDIX B: Sylheti Sentence list

Appendix B1: Declarative Sentences

1. amisana xai-si HLL
I cheese eat-PERF-1P

a. | ate cheese

2. ami sana xai-si HML
I grams eat-PERF-1P
| ate grams
3. tai ga  dax-s¢ HLH

she body cover-PERF-3P

she covered her body

4. tai  ga dax-sé HHH
she wound cover-PERF-3P
she covered her body wound

5. ami gai-ré dax-si HLL
I cow-DAT call-PERF-1P

| called the cow

6. ami gai-ré dax-si HLH
| cow-DAT cover-PERF-1P

| called the cow

7. tai xoi xai-bo HLL
| puffed-rice eat-FUT-3P
I will eat fish

8. ami x3i xai-mu HML

I fish eat-FUT-1P

I will eat fish
9. he bera xat-s¢ LLM
he fence cut-PERF-3P

he cut down the fence
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10. he béra xat-s¢ LHM
he lamb cut-PERF-3P

he slaughtered the lamb

11. tai ex-ta  xam ¢ai-s¢ HMMM
she one-CL work get-PERF-3P
she got a job

12. tai  &x-ta xam  dai-sé HMLM
she one-CL envelope get-PERF-3P
she found an envelope

13. hé béra  xeda-ite gi-ja bera bang-sé LHLLLH

he lamb chase-ASP  go-PERF fence break-PERF-3P
he broke the fence while chasing the lamb

14. he xata  sir-s¢ LHL
he blanket tear-PERF-3P
he tore the blanket

Appendix B2: Topicalized Sentences

1. sana xai-si ami LLH
cheese eat-PERF-1P |

it was cheese that | ate
2. sana xai-si ami MLH

grams eat-PERF-1P |
it was grams that | ate.

3. ga dax-s¢ tai LHH
body cover-PERF-3P she

it was her body that she covered

4. ga dax-sé tai HHH
wound cover-PERF-3P she
it was her wound that she covered

5. xd5i  xai-bo tai LLH
fish  eat-FUT-3P she

it’s fish that she will eat
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6. Xoi

puffed-rice eat-FUT-1P

xai-mu

ami
|

it’s puffed-rice that | will eat

7. Dbera xai-s¢
fence eat-PERF-3P
it was the fence that he cut down.

8. béra xat-sé
lamb cut-PERF-3P
it was a lamb that he slaughtered.

he
he

he
he

9. &x-ta xam ¢ai-sé
one-CL work get-PERF-3P
it was a job that she found

10. &x-ta xam dai-s¢

tai
she

tai
one-CL envelope get-PERF-3P she

It was an envelope that she found

Appendix B3: Wh-Questions

1. he xit4 sir-se

he what tear-PERF-3P

what did she tear?

2. tai xaré dax-se

she whom call-PERF-3P

whom did she call?

3. he xai

dza-ito

he where go-ASP-3P
what will he go?

4. he xdbe

dza-itp

he when go-ASP-3P
when is he supposed go?

5. tai xaré mar-s¢

she whom call-PERF-3P

whom did she hit?

6. tami xdi

you where go-PRES-2P

dza-irae

where are you going?
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