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Previous work on phonological theories of prosody has argued that word stress is
universally a property of the syllable (Hayes 1995, Hyman 2006). Although segmental
and suprasegmental phonology may interact, such interactions are mediated by prosodic
units: vowel reduction may apply in unstressed syllables, or voiceless stops may become
aspirated in the onsets of stressed syllables. In this dissertation I show that the lexical
stress system of the Northwest Caucasian language Abkhaz challenges these assumptions
about prosody. I argue that all segments in Abkhaz, whether low vowels or voiceless
stops, can carry lexical accents underlyingly. Both stress and the prosodically-conditioned
segmental phonology of the language are computed over these segmental accents without
any mediation by prosodic units like syllables or moras. In this sense, Abkhaz displays a
segmental stress system. I argue that it must be parameterized on a language-specific
basis whether a stress system operates over syllables, moras or segments, and that once
such parameterization is allowed, Abkhaz word stress can be successfully analyzed with
familiar theoretical tools.

I develop a grid-based analysis of Abkhaz word stress following Idsardi (1992),
including the assignment of primary and secondary stress as well as a stress-conditioned
segmental process of schwa epenthesis. I use new data to argue that schwa is not a
phoneme in Abkhaz at all, and that it is always predictably epenthesized. This analysis

predicts not only the main patterns of stress assignment, but also many classes of



morpho(phono)logical exceptions and even exceptions to those exceptions. All of this is
accomplished within a single rule-based grammar without lexically specific phonology
and where the morphosyntax is never directly visible to the phonology.

The phonological data come mainly from an Abkhaz dictionary (Yanagisawa
2010), which I compile into two new corpora of stress alternations. The corpora contain
990 noun, adjective and verb stems in several inflected forms, for a total of 4,205 words.
I have conducted the first phonetic study of Abkhaz word stress, and report preliminary
data on the acoustics of primary and secondary stress from four speakers. I rely on poetic
evidence from scansion and native speaker intuitions to study Abkhaz syllabification.

Methodologically a recurring theme of the dissertation is the use of computer-
guided analyses. I use programming tools to uncover exceptionless phonotactic
restrictions on Abkhaz vowels, and the corpora were both built and analyzed in a semi-
automated fashion. This allows for automatic empirical evaluations of the coverage of
different theories of stress assignment at a scale which would be impossible to achieve by
hand. When combined with traditional theoretical argumentation, this allows me to
develop a theory of Abkhaz prosody which correctly predicts stress on 98.89% of the
inflected noun and adjective forms I study, and on 95.70% of the inflected verb forms.
The combination of several different methodologies and sources of data places the
empirical generalizations and the theoretical conclusions in this dissertation on a more
solid foundation.

I hope that this dissertation contributes empirically to the documentation of a
complex stress system, methodologically to the use of computer-aided phonological

analysis, and theoretically to our understanding of prosodic phonology.
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A.REL

ADJZ

ADVZ

BEN

CAUS

COM

conDl1

COND2

DAT

DEF

DYN

DYN.FIN

E.REL

H.PL

INDF

Abbreviations

first-person

second-person

third-person

absolutive case

absolutive relativizer

adjectivizer

adverbalizer

benefactive

causative

comitative

conditional 1, ‘would VERB’ (see Hewitt 2010: 166-168)
conditional 2, ‘would VERB’ (see Hewitt 2010: 168-170)
dative

definite

dynamic (denoting an event rather than a state)

dynamic finite (here I use the Abkhaz-specific meaning of ‘finite’ =
‘not in a relative clause’, see footnote 9)

ergative case

ergative relativizer

human

human plural

indefinite
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INF

N.PL

NEG

NEG.IMP

NEG.PST.ABS

NEG.STAT.IMPF

NMLZ

POSS

PREV

PRF

PST

PST.ABS

Q

QUOT

STAT

STAT.PRES

TAME

VBLZ

infinitive

masculine

noun

non-human plural

negative

negative imperative

negative past absolute, ‘not having VERBed’
negative stative imperfect
nominalizer

oblique case

plural

possessive

preverb

perfective

past

past absolute, ‘having VERBed’
question

quotative

singular

stative

stative present
tense-aspect-mood-evidentiality

verbalizer
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Less commonly used grammatical categories are spelled out in full, e.g. NUMERAL,
INTENSIFIER. Person prefixes show person, number, gender/animacy, and case in that
order, without periods. For example, 3sNO = third-person singular non-human oblique,

2srE = second-person singular feminine ergative.
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Chapter 1: Introduction

In this dissertation I argue that the Northwest Caucasian language Abkhaz has a
segmental stress system. The underlying lexical accents of the language attach directly to
segments — individual vowels and consonants, independently of their sonority — and
the whole stress assignment computation from underlying to surface representation
operates directly over these segmental accents without any mediation of prosodic units
like syllables or moras. This challenges prosodic theories where stress is universally a
syllable-level property, raising the question of whether there are any exceptionless
universal properties which separate stress from tone and pitch accent. The existence of a
segmental prosodic system also calls into question how strict the binary division between
segmental and suprasegmental phonology really is.

This requires modifications to prosodic theory, but I argue that these
modifications are smaller than one might imagine. Specifically, I suggest that the unit
relevant to stress systems is parameterized on a language-by-language basis. This idea
was already present in Halle & Vergnaud (1987) who discuss moraic stress systems
among their case studies (see also Kager & Martinez-Paricio 2018 for more recent
discussion of moraic stress), but I suggest that there are three possible phonological units
which languages may use for stress: syllables, moras, and segments. (Other prosodic
phenomena, like reduplication, may make use of additional units.) Once this
parameterization option is allowed, an analysis of Abkhaz stress in the metrical grid
framework of Idsardi (1992) becomes possible without making any further modifications
to the theory. Abkhaz stress assignment involves typologically familiar processes like

clash resolution, with the only difference that the rule removes accents on adjacent



segments rather than on adjacent sy/lables. I predict that segmentally defined counterparts
of other prosodic phenomena, such as rhythmicity and window restrictions, should also
be possible in human language.

I arrive at these theoretical conclusions by studying both the phonetics and
phonology of Abkhaz word stress and the Abkhaz vowel system using several different
methodologies (surveyed in Chapter 2). I report on acoustic experiments on primary and
secondary stress, which are the first studies of their kind on Abkhaz (Chapters 3 and 4).
The phonetic data resolve unanswered questions from previous work about the vowel
system and its interaction with stress, and I argue that schwa is not a phoneme in Abkhaz,
but is always epenthesized in predictable environments (Chapter 4).

Using dictionary data from Yanagisawa (2010), I compile two corpora of stress
alternations in 990 noun, adjective, and verb stems (total 4,205 words), and use computer
programming to investigate generalizations in the corpora and to test phonological
theories empirically (Chapter 6). I also make use of scansion evidence from poetry and
native speaker intuitions, as well as traditional theoretical phonological argumentation
(Chapters 5, 7 and 8). In Chapter 9 I briefly review diachronic data showing that the
Abkhaz stress system has remained stable over many centuries, suggesting that it is
learnable and not a brief transitional state in an ongoing change from one stress system to
another. The use of multiple methodologies and multiple sources of data helps alleviate
concerns about data reliability and representativeness, which are issues in theoretical
phonology generally but especially in studies of stress. I hope that the computer-aided
methods I use can also clarify phonological issues in other languages, and that theoretical

phonology in general will continue to move towards newer methodologies and richer



sources of data.

In Section 1.1 below, I first present an overview of the dissertation, focusing on
introducing some important data patterns relating to Abkhaz stress. Section 1.2 discusses
the theoretical, empirical, and methodological contributions. In Section 1.3 1 give
background language information on Abkhaz, including a brief overview of its phonology
and morphology. Finally Section 1.4 gives a brief outline of the structure of the
dissertation.

As Chirikba (2003: 17) states, the “present-day centre of Abkhaz studies is the
Abkhaz capital Sukhum”. Although valuable studies have appeared in Western European
languages, the vast majority of the rich linguistic tradition of Abkhaz is written in Abkhaz
and Russian. I hope this dissertation can introduce some of this language to a wider

readership of linguists.

1.1 Overview of the dissertation

Abkhaz has perfect minimal pairs for stress, which come from underlying binary
accentual contrasts (accented vs. unaccented) such as that between accented /la/ ‘dog’ and
unaccented /la/ ‘eye’. Throughout this dissertation I use ‘accent’ to refer to an abstract or
underlying property, and ‘stress’ to the corresponding surface property and its phonetic
realization (Abercrombie 1991, van der Hulst 1996, Bogomolets 2020). Because the
analysis of Abkhaz that I develop in this dissertation is segmental, I do not use the
(syllabic) IPA diacritics " and | for stress. Primary stress is indicated with an acute accent

" over the stressed segment, and secondary stress is indicated with a grave accent .



(D) A minimal pair for stress (Arstaa et al. 2014: 95)
a. Accented stem

ana

[a-14]

DEF-dog

‘dog,
b. Unaccented stem

ana

[a-1a]

DEF-eye

eye
There are no window restrictions (Kager 2012) where stress must be close to a word
edge, no sonority restrictions on stress assignment (de Lacy 2007), and there is no weight
sensitivity (Gordon 2006). See Chapter 3 for a detailed introduction to Abkhaz stress The
placement of surface stress depends only on the prosodic properties of the constituent
morphemes in a word, as determined by Dybo’s Rule (Dybo 1977): stress falls on the
leftmost underlying accent not immediately followed by an accent. In Chapter 5 I present
new data supporting this rule, and argue that if there are no underlying accents, default
stress is stem-final.

This means that depending on which affixes are present, and what their accentual
properties are, stress can fall on a prefix, stem or suffix. This is illustrated below with
inflected forms of the unaccented stem /fa/ ‘eat’. Underlying accents are shown with +,

the absence of an accent with -, and the location of stress as predicted by Dybo’s Rule

with 1.



2) Stress alternations on /fa/ ‘eat’ (Yanagisawa 2010: 433)

a. acapa
[a- fa -ra]
+ - +
T
DEF- eat -INF
‘eat’
b. Nmmoda!
bi- - fa]
T
3NA-  2PE-  eat
‘Eat it/them!’
d. ObIchaxbpenT
[bo- - fa e A t’]
- - - + - -
T
2SFA- ISe- eat -PRF  -DYN.FIN

‘I have already eaten you’
Abkhaz has long words without underlying vowels. Stress in such words is assigned in
exactly the same way as in words with vowels: segments like /a/ and /p’/ are treated
identically in stress assignment in that both can carry underlying accents and both can
therefore be assigned stress. However, in the Abzhywa dialect I study, surface stress
always falls on a vowel because of a rule epenthesizing a schwa when there is no vowel
to carry stress. Schwa is also epenthesized in long consonant clusters. It is typologically
unusual to have stressed epenthetic vowels, since in many languages epenthetic vowels
are invisible to stress assignment (see Chapter 4 for the vowel system of Abkhaz).

An example word illustrating some of the properties above is shown below.
Notice that the stem /phs/ ‘wait’ has two accents, one for each segment. I argue in Chapter

7 that this is true in general in Abkhaz: each segment is either accented or unaccented.



Stress ought to fall on the /s/ of the stem, so a schwa is epenthesized after this consonant
to carry that stress. The phonotactically illicit resulting sequence *[9j] has been changed
to [ij] by productive rules of so-called vowel coloring (Section 1.3.2 below). Several
unstressed schwas break up what would otherwise be a long consonant cluster. All

epenthetic vowels are bolded.

(3) A consonant-only word (Yanagisawa 2010: 138)

[s9-b-za-1-ma-r-pPsi-jt’]

/s- b- z- I- m- I- p" ) - t’/

- + + + + + + + - -
1

1SA- 2SFO- BEN- 3SFE- NEG- CAUS- wait -DYN.FIN

‘she did not make me wait for you’

I show in the corpus study in Chapter 6 that stems without vowels like /yif/ ‘hawk’
systematically show the same patterns of stress alternation as stems with vowels like
/lahva/ ‘raven’.

The forms above are only a small sample to illustrate some of the generalizations
underlying Abkhaz prosody. In this dissertation I discuss stress placement and vowel
epenthesis as well as their interaction in greater detail. In the course of studying the
principles of Abkhaz stress assignment I make theoretical, empirical, and methodological

contributions, which I discuss in this order immediately below.

1.2 Contributions of the dissertation
1.2.1 Theoretical contributions
Theoretically the main contribution of this dissertation is to prosodic typology. I argue

that the accent-bearing unit is not universally the vowel or syllable, but that there is



parametric variation with language-by-language variation between syllables, moras and
segments as the units relevant to the stress system. Abkhaz has a segmental stress system.
I rely on a metrical grid framework (Idsardi 1992) and in Chapter 7 I show that Abkhaz
can be analyzed using the exact same type of stress assignment rules which are well
established for other languages, with the one crucial difference that gridmarks in Abkhaz
represent segments rather than syllables. The stability of the stress system over hundreds
of years (Chapter 9, Section 9.3) suggests that this is a learnable grammar which
phonological theories must account for.

By removing syllable dependency as a necessary property of stress systems (as
argued by Hayes 1995, Hyman 2006 among others), Abkhaz calls into question whether a
sharp boundary separating stress from tone and pitch accent can really be drawn. Abkhaz
also blurs the boundary between segmental and suprasegmental phonology since stress is
assigned directly to segments without any mediation by prosodic units such as syllables
or moras. This has important typological consequences. I analyze Abkhaz using a
segmental clash resolution rule, but the parameterization of accent-bearing units predicts
a range of other segmental counterparts to prosodic rules, including segmental window
restrictions and segmentally rhythmic stress. I predict such prosodic systems are
attestable, even if they are currently unattested.

I argue for the possibility of segmental stress systems through a detailed
phonological analysis of Abkhaz stress assignment (Chapter 7) which predicts not only
the main patterns, but also many exceptions, and even exceptions to those exceptions.
Some patterns of stress assignment, such as pre-accentuation where stress falls

immediately before the stem, are sensitive to complex interactions of morphosyntactic



properties (such as ergative person markers and causatives) and phonological properties
(such as the length and accentual properties of the stem). Despite this I use only a single
grammar of stress assignment, without lexically specific rules or constraints and without
the phonology being able to directly ‘see’ the syntax or morphology.

Below I show the surface representation of the Abkhaz word [daphyiand] ‘him/her
having read it’ (Yanagisawa 2010: 342) in the grid-based analysis I argue for. The height
of each line of grid marks represents the level of prominence. Note that Line 0 of the
metrical grid has a grid mark for every segment, not for every mora or syllable. For
comparison [ also show the same word as represented in the alternative analysis
developed in Chapter 8, with moraic feet. Moras are shown as p, feet as F, and head foot

of the word is marked additionally by a subscript p.

(4)  nmamxwansl [dapPyiand] ‘him/her having read it’ (Yanagisawa 2010: 342)

a.
Line 2 *
Line 1 (*
Line 0 * * * * * *
Segments d a p" e a n )
b.

13'\ [

H H H

da p" ra no



I argue that the Abkhaz data favor a grid-based analysis over a purely foot-based
alternative. The latter struggles with syllable integrity (Prince 1976), a constraint which
requires foot and syllable boundaries to be aligned. A conflict between footing and
syllabification arises in Abkhaz because the stress system is built on segments rather than
syllables. Several other prosodic universals to do with the relationship between moras

and syllables are also violated by a foot-based analysis, as I show in detail in Chapter 8.

1.2.2 Empirical contributions

Empirically I contribute to our knowledge of phonology in general and prosody in
particular by documenting the phonetics and phonology of an less well-studied stress
system as well as its interactions with the segmental system. I report on the first acoustic
investigation of word stress in Abkhaz (Chapters 3 and 4). This includes a study of the
acoustic properties (FO, intensity, duration) which separate unstressed vowels from
vowels with primary stress, as well as an investigation of secondary stress.
Impressionistic reports of secondary stress in Northwest Caucasian exist, but no one
transcribes it reliably. I find evidence for secondary stress in the positions where it is
predicted by previous analyses (Chapter 4).

Using corpora compiled from an Abkhaz dictionary I describe generalizations
about stress assignment in 990 noun, adjective, and verb stems, and how stress
assignment is affected by a wide range of phonological and morphosyntactic factors
(Chapter 6). In many cases I find confirmation of statements from earlier literature on
Abkhaz, but I also document several previously unreported generalizations, such as the

exact conditions for pre-accentuation. The fact that the data are quantitative allows me to



describe the empirical coverage of particular theories in detail. The theory I argue for
correctly assigns stress to 98.89% of the inflected noun and adjective forms I study, and

to 95.70% of the inflected verb forms.

1.2.3 Methodological contributions

Historically many studies of stress have relied on relatively small amounts of relatively
unreliable data, chiefly in the form of transcriptions of stress placement by non-native
speakers without additional experimental evidence (see Bogomolets 2020: 38-39 for
recent discussion). With such data both the reliability of the transcribed stresses as well as
the representativeness of the forms for the language as a whole are called into question.
In this dissertation I rely on new corpora of stress alternations to provide quantitative data
on how common particular patterns are across the nominal and verbal lexicon. I also
provide preliminary data on the acoustics of primary and secondary stress in Abkhaz, to
verify that the stresses I and other non-native researchers have transcribed are really
present. In discussing the syllabification of Abkhaz I discuss evidence from poetry which
converges with the intuitions about syllables from both linguist and non-linguist native
speaker (see Chapter 2 for methodological discussion).

In combining multiple methodologies and sources of data I hope to alleviate some
of the concerns about reliability and representativeness of data in earlier stress literature.
A key component of this work is based on computer-guided approaches to phonology as
well as digital sources. The traditional approach in theoretical phonology of presenting
small, representative datasets which illustrate minimal contrasts is often insufficient for

Abkhaz. The verbs in particular can be subdivided based on so many morphological and
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phonological properties, due in large part to the morphological complexity of Abkhaz
verbal affixation, that neat minimal pairs for every contrast do not exist. I illustrate and
apply a method for developing empirically successful theories even with such complex
multidimensional data (Chapters 6 and 7).

By implementing a previous theory of Abkhaz stress assignment in the
programming language Python (Python Software Foundation 2024), I am able to evaluate
its empirical coverage against all 3,115 forms in my verbal corpus. Since the forms are
glossed with morphological and phonological information, this allows me to identify the
verb classes for which the theory performs poorly. I make revisions to the theory of stress
assignment based on its performance, and when this revised theory is implemented in
Python the empirical coverage is increased or stays the same for all classes of verbs
(Chapters 6 and 7). Even if the original theory is imperfect, this method allows for
iterative improvements based on a combination of computer- and human-guided work. I
hope this method, which is rare in theoretical phonology, may be of use to readers who

face similar analytical challenges in their research languages.

1.3 Language background

In this section I give an overview of some basics of segmental and suprasegmental
phonology, as well as inflectional morphology, in Abkhaz. I focus on Abzhywa Abkhaz,
the dialect studied in this dissertation, but also describe how it differs from other dialects
of Abkhaz, and from other Northwest Caucasian languages. I begin with an overview of
the Northwest Caucasian family in Section 1.3.1, followed by phonological information

in Section 1.3.2, and morphology in Section 1.3.3.

11



1.3.1 Abkhaz as a Northwest Caucasian language

Abkhaz (ISO 639-3 [abk]; Eberhard et al. 2021) belongs to the Northwest Caucasian
language family, sometimes called West Caucasian or Abkhaz-Adyghe. This small
language family consists of five languages, all primarily spoken on or near the east coast
of the Black Sea in the Caucasus. The languages are listed below with approximate
numbers of native speakers from Dobrushina et al. (2021: 29). I group Ubykh with
Abkhaz and Abaza, but some group it instead with the Circassian languages (see Chirikba
2003: 11). Since the 1990s, Ubykh has had no living native speakers (Fenwick 2011: 10-

12).

(5)  Family tree of Northwest Caucasian languages
Proto-Northwest Caucasian
Proto-Circassian
Kabardian or East Circassian [kbd] (505,000)
Adyghe or West Circassian [ady] (115,000)
Proto-Ubykh-Abkhaz
Ubykh [uby] (0)
Proto-Abkhaz-Abaza
Abkhaz [abk] (124,000)
Abaza [abq] (36,600)
There are areal similarities between Northwest Caucasian and both Northeast Caucasian
(also East Caucasian or Nakh-Dagestanian) and Kartvelian (also South Caucasian). Few

believe that Kartvelian is related to either of the other families, but while it is far from
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universally accepted, the proposal that Northwest and Northeast Caucasian are related as
part of a larger North Caucasian family is more popular (Dobrushina et al. 2021: 28).

The native term for Abkhaz is [ap"swa boz[*a] or [ap"s/¥a] (Hewitt 2005: 93), a
language which itself has several dialects. The main groups are Abzhywa (also Abzhuy or
Abzhui), Bzyp (also Bzyb), and Sadz (O’Herin 2021). Chirikba (2003: 14), who treats
Abaza and Abkhaz as dialects of the same language, gives a more detailed division of the
node which I have labeled ‘Proto-Abkhaz-Abaza’ in (5) above. He includes not only
Abzhywa, Bzyp, and Sadz, as well as (Tapanta) Abaza, but also Ahchypsy and
Ashkharywa.

In this dissertation I focus on Abzhywa Abkhaz, which is now the standard variety
on which the writing system is based (Hewitt 2010: 17). Abzhywa displaced Bzyp, which
up until the 1920s had served as the basis for written Abkhaz, and was the dialect
described in early linguistic work (Hewitt 2010: 16-17). Since only approximately half of
Abkhazia’s population speaks Abkhaz natively (Dobrushina et al. 2021: 39), Russian
serves as a lingua franca in Abkhazia, where it is is increasingly displacing Abkhaz,

especially in urban environments (Chirikba 2003: 8).

1.3.2 Abkhaz phonology

In this section I give a brief introduction to the phonology of Abzhywa Abkhaz, which I
will refer to simply as ‘Abkhaz’ throughout this dissertation, except where other dialects
are discussed. Much like other Northwest Caucasian languages, Abkhaz has a large
consonant inventory and a small vowel inventory. Below are the 58 consonant phonemes

of the Abzhywa dialect. The transcription system in this paper is broad, and does not
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reflect the exact phonetic realization of the consonants, for which see Hewitt (1979),
Chirikba (2003) and Yanagisawa (2013) on Abzhywa. Recognizable in this inventory is
the three-way laryngeal contrast for stops and affricates — voiced, voiceless aspirated,
and voiceless ejective — and several secondary articulations. These are Sprachbund
features shared also with the neighboring Northeast Caucasian and Kartvelian language

families (Polinsky 2021, Begus 2021).
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(6) Figure 1.1

Labial Dental Other coronal Velar Uvular Phar.
Ved. stop b ddv gg g
<0> < po> <r I'b I'>>
Asp. stop p" th twh kb kib kwh
<> <rT1o> <K Kb Ko~
E-']'. Stop p7 t, t’w k’ k’-] k’w q7 q’-] qBW
<> <rT1o> <K Kb K> <k kb ko>
Ved. fricative v z 7.3 3" ¥ B BY
<B> <3> <X Xb K> <r b I'>
Vel fricative f S sffv o h hv
<(1)> <c> <1 1Ib 19> <X Xb X9> <X X9~
Ved. affricate dz (Et(i% CEW
<3> <1 Ub 3g>
Asp. affricate ts" tsh v
<> <€ Y 119>
Ej. affricate ts’ :[%’ :[J\’ ﬁ”w
<n> <*¢ q TI3>
Nasal m n
<M> <H>
Liquid 1 r
<> <p>
Glide (W) jy A4
<y> <Uu > <y>

Consonant phonemes (graphemes in <angle brackets>) (Arstaa et al. 2014: 50-51)
Ved. = voiced, vcl. = voiceless, asp. = aspirated, ej. = ejective, phar. = pharyngeal

Notable here are the 18 dorsal obstruents and the 20 contrastive sibilants, although the
conservative Bzyp dialect has an even larger inventory of sibilants (Bgazba 1964: 28,

Chirikba 2003: 12), and some Sadz varieties have additional dorsal obstruents (Cirikba
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2014: 298). Abkhaz currently uses a Cyrillic writing system which represents all of the
phonemic contrasts of Abzhywa in a one-to-one mapping, although digraphs are used to
indicate secondary articulations (Hewitt 2010: 19-20). Since this dissertation will include
considerable discussion of schwa, note in particular that the Abkhaz grapheme <o>
represents labialization of a preceding consonant, and not a vowel.

The inventory of vowels is considerably smaller. In its native phonology, Abkhaz
is typically analyzed with two vowel phonemes, /a, o/ (Hewitt 1979, Colarusso 1988,
Chirikba 2003, Yanagisawa 2013, O’Herin 2021). The phonemic status of schwa has been
questioned in Abkhaz and related languages (see Kuipers 1960 on Kabardian, Allen 1965
on Abaza, with discussion of Kabardian and Abkhaz, Anderson 1978 on Abaza and
Kabardian, Colarusso 1988 on Northwest Caucasian in general). In Chapter 4 I will argue
that schwa is predictably inserted, and does not represent a phoneme in Abkhaz. On the
surface, additional vowel qualities beyond [a] and [o] appear, often conditioned by
adjacent glides (Arstaa & C'kadua 2002: 23-29, Jakovlev 2006: 306, O’Herin 2021: 453-
454). In the numerous loanwords of Abkhaz, /i u e o/ also appear freely. [a] is sometimes

transcribed as back [a] and [9] is sometimes transcribed as high [#] (O’Herin 2021).
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(7 Figure 1.2

Front Central Back
High (1) (w)
<u> <y>
Mid (e) ) (o)
<e> <p> <o>
Low a
<a>

Vowel phonemes; non-native vowels in (parentheses) and graphemes in <angle brackets>

(Arstaa et al. 2014: 49-50)

Long [a:] is treated in this dissertation as a sequence /aa/, and does not represent a
separate phoneme. Below I illustrate the main processes of what I call vowel coloring,
where adjacent glides ‘color’ the quality of [a] and [o]. Notice how the stem [gdla] ‘stand’
surfaces as [gdlo] before [w] and as [gdle] before [j], while the stem [t¥h3] “full’ surfaces

as [t*M1] and [t*!1] in the same environments. The stems are bolded in (8).

(8) Vowel coloring by [j] and [w]
a. Yanagisawa (2010: 74)

1. arplIapa
[a-gdla-ra]
DEF-stand-INF
‘stand up’

il. CTBUIOYII
[s-gdlo-wp’]
IsA-stand-STAT.PRES
‘I am standing’
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1ii. CTBIJIEAT
[s-gdle-jt’]
1sa-stand-DYN.FIN
‘I stood up’

b. Yanagisawa (2010: 420-421)

1. aTobl
[a-t"h3]
DEF-full
“full’

1. UTOYII

[ji-t*Ma-wp’]

3NA-full-STAT.PRES

‘it is full’
11i. ATOUT

[ji-t hi-jt’]

3NA-full-DYN.FIN

‘it filled up’

For the outcomes of vowel coloring, which I have transcribed [ow, €j, uw, ij] above, one
also often hears monophthongs. Hewitt (2010) transcribes the relevant sequences as
[o:, e, u:, i:] instead. Vowel coloring does not apply to /aa/, nor to /a/ preceded by /h/, so
that /haj/ and /aaj/ surface as [haj] and [aaj] rather than *[hej] and *[aej] or *[eej] (Arstaa
et al. 2014: 59-60).

Other common examples of vowel coloring include the high vowels [i] and [u]
surfacing instead of [9] not only before but also after the glides [j] and [w] respectively
(Spruit 1986: 86, Hewitt 2010: 21). Finally, note that the sequence /awa/ surfaces as [o] if
and only if the /-wa/ represents the suffix for dynamic verbs (see Section 1.3.3 below for

this term and for other morphological distinctions), as shown by (9) a.-b.. This change

also does not apply to /aawa/ (9) c. or /hawa/ (9) d. even if this morpheme is involved.
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9 The sequence /awa/

a. JIOUT
[dts"6jt’]
/d-tsha-wa-jt’/
3SHA-Z0-DYN-DYN.FIN
‘(s)he goes’

Spruit (1986: 85)

b. aya
[awa]
/a-wa/
DEF-relative
‘relative’
Hewitt (2010: 13)

c. nbaayam

[jibaawam]

/j-baa-wa-m/

3NA-10t-DYN-NEG

‘it does not rot’

Spruit (1986: 85)
d. JKaxayam

[dk’ahawam)]

/d-k-’a-ha-wa-m/

3sHA-PREV(down)-fall-DYN-NEG

‘(s)he does not fall’

Spruit (1986: 85)
In most Abkhaz work there is no indication of vowel coloring in transcriptions, since the
specialist reader is familiar with the rules as well as their exceptions, and can easily work
out the correct pronunciation. I do not follow this practice here, and instead transcribe
something closer to the actual pronunciation. However, the transcriptions I use are still
broad. For example, palatalized and labialized consonants can also have noticeable
effects on vowel quality (Cirikba 2014: 293-294), although these tend to be optional and
highly variable within and across speakers (Colarusso 1988: 295). They are not

transcribed here. It would be perfectly legitimate, for example, to transcribe ‘person’ as
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[awoyy], but I favor the broader [aways] (Spruit 1986: 86, Arstaa & C'kadua 2002: 23).
As for stress, which will occupy most of the pages of this dissertation, I show

some of the data below illustrating that stress is contrastive but subject to alternations

within paradigms. Because of the centrality of stress to this dissertation, I give a fuller

introduction to the basic phonological and phonetic properties of the stress system in

Chapter 3.

(10)  Minimal pairs for stress (Gulia 1939: 97)
a.

L. ama
[a-1a]
DEF-eye

eye

il. ana
[a-14]
DEF-dog
‘dog

1. aua

[4-t/"a]
DEF-quail
‘quail’

1. aua_
[a-t/"a]
DEF-bread
‘bread’
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(11)  Stress alternations
a. Dybo (1977: 42)

L. ana
[a-1a]
DEF-dog
3 dog 9

il. anakoa
[a-la-k*h4]
DEF-dog-N.PL
‘dogs’

1il. aJlaKkdarbbl
[a-la-kvPa-gid]
DEF-dog-N.PL-also
‘and dogs’

b. Hewitt (1979: 272)
1. Nmraca!
[ji-~-fa]
3NA-2PE-eat
‘Eat it! (plural addressee)
il. nadenr
[j-a-fe-jt’]
3NA-3SNE-eat-DYN.FIN
‘it ate it’
iii. wiheut
[ji-1-fé-jt’]
3NA-3SFE-eat-DYN.FIN
‘she ate it’

1.3.3 Abkhaz morphology

A description of the inflectional morphology of Abkhaz could easily fill the entire
dissertation and still leave many important topics without coverage. In this section I begin
with a basic overview of the relatively simpler nominal morphology, followed by a

greatly simplified introduction to some of the basics of the considerably more complex
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verbal morphology.

1.3.3.1 Nominal morphology

Nouns and adjectives in Abkhaz show great morphological similarities, and are treated
together here. The citation form of an Abkhaz nominal begins with the ubiquitous definite
prefix /a-/ attached to the stem. The indefinite is marked by a suffix /-k’/, and no definite
prefix is present on these forms. Note that the English translations I use differ from the
semantics implied by ‘definite’ and ‘indefinite’. I discuss this in greater detail in Chapter

2, Section 2.2.1.2.

(12)  Definite and indefinite forms of ‘eye’ (Yanagisawa 2010: 258-259)

a. ajia
[4-1a]
DEF-¢ye

3 2

eye
b. JaK
[1a-k’]
eye-INDF
‘one eye’

Plurals are marked suffixally, with /—ffWha/ for humans and /-k¥"a/ for non-humans. These

plural forms also have the definite prefix /a-/ just as the singulars do.

(13)  Plural suffixes
a. Yanagisawa (2010: 531)
. a4KObIH

[a-t’k’von]

DEF-boy
‘boy’
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1. a4KOBIHIA _
[a-t[’k’von-t[*ha]
DEF-boy-H.PL
‘boys’

b. Yanagisawa (2010: 259)
. ana

[a-14]

DEF-dog

[3 dog b
1. alaKda

[a-la-k"ha]

DEF-dog-N.PL

‘dogs’

Person prefixes mark possession, and these attach directly to the stem without the definite

prefix. This is possible for both singulars and plurals.

(14)  Possessive prefixes (Yanagisawa 2010: 259)
a. cia
[s-14]
1s.poss-dog
‘my dog’
b. cllakoa
[s-la-kvha]
1s.poss-dog-N.PL
‘my dogs’
There are no nominal case distinctions for roles such as subject or object, which are
instead marked by obligatory person prefixes on verbs. I turn to the description of verbs

next. Although there are many topics in nominal inflection not covered in the short

introduction above, this suffices for the purposes of this dissertation.
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1.3.3.2 Verbal morphology

Abkhaz is a highly agglutinative language with complex verbal morphology. There is a
wide range of tense-aspect-mood-evidentiality (TAME) distinctions, and verbs may also
include person markers and locational information in the form of so-called preverbs. This

leads to words such as the following:

(15) Highly agglutinative verbal morphology (Yanagisawa 2010: 413)
Wnbipiotnyasma?

[ji-1o-tsho-b-thij-wa-z-ma]

3NA-3SFO-COM-2SFE-Sell-DYN-PST-Q

‘Were you selling it/them with her?’

Here I give a brief introduction to some of the verbal forms which will be of importance
in this dissertation, leaving many topics undescribed.

A fundamental division in Abkhaz verbal morphology is that between stative and
dynamic verbs. Stative verbs denote states, while dynamic verbs denote events. Some
verbs are compatible with both stative and dynamic morphology, with corresponding
differences in meaning. Below the stem /t’a/ ‘sit’ is shown with stative morphology in
(16) a., giving the meaning ‘(s)he is (in the state of) sitting down’. The same stem with
dynamic morphology in (16) b. produces ‘(s)he is (performing the action of) sitting
down’. In (16) b. the underlying form is /d-t’Va-wa-jt’/, with vowel coloring from /a-wa/

to [0] as described in Section 1.3.2 above.

(16)  Stative and dynamic verbs (Yanagisawa 2010: 396)

a. JTOOYTI
[d-t"v6-wp’]
3SHA-Sit-STAT.PRES
‘(s)he is sitting’
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b. JITOOUT
[d-t’vo-jt’]
3SHA-Sit.DYN-DYN.FIN
‘(s)he sits down’

Stative verbs have a dramatically simplified TAME system, and limited options for
person markers, relative to dynamic verbs. In this dissertation I focus on the more
complex dynamic verbs, and I describe these in greater detail below.

Abkhaz has three sets of person markers, which appear as prefixes. These are
absolutives (direct objects of transitive verbs and single arguments of intransitive verbs),
obliques (such as datives and locational arguments), and ergatives (subjects of transitive
verbs). All verbs require at least an absolutive prefix. Some verbs idiosyncratically take
person markers that would not be expected from the semantics of the verb. (17) illustrates

individual bivalent verbs which select for different person prefixes.

(17)  Argument structures of bivalent verbs

a. W3TOUT
[ji-z-go-jt’]
3NA-1SE-take.DYN-DYN.FIN
‘I (ergative) take it (absolutive)’
Yanagisawa (2010: 37)

b. Cacyeur
[s-4-s-we-jt’]
1sA-3SNO-hit-DYN-DYN.FIN
‘I (absolutive) hit it (oblique)’
Yanagisawa (2010: 391)

C. UCOYCHT
[ji-s-ow-we-jt’]
3NA-1s0-receive-DYN-DYN.FIN
‘I (oblique) receive it (absolutive)
Yanagisawa (2010: 429)

b
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Oblique person markers often mark the argument introduced by a preverb. In Abkhaz,
preverbs are prefixes which typically introduce an additional argument conveying spatial
information about an event. However, preverbs do not always add an argument, and their
semantic contributions to a given stem are not always transparent. They can be compared
to particles in English, which may have transparent spatial meanings (as in bring out

from bring and out), or may lack semantic transparency (as in give up from give and up).

(18)  Transparent and non-transparent preverbs

a. Semantically transparent ‘sit down’ + ‘on’ = ‘sit down on’
. JITOOUT

[d-t"v6-jt’]

3SHA-sit.DYN-DYN.FIN

‘I sit down’

Yanagisawa (2010: 396)

il. CaKOTOOUT
[s-&-k¥h-t’vo-jt’]
1SA-3SNO-PREV(0n)-Sit.DYN-DYN.FIN
‘I sit down on it’
Yanagisawa (2010: 237)

b. Semantically opaque ‘take’ + ‘in’ = ‘start’
. XQJITOUT
[ha-1-g6-jt’]

1pA-3SFE-take.DYN-DYN.FIN
‘she takes us’
Yanagisawa (2010: 71)

ii. JlaJ1arouT
[d-4-la-go-jt’]
3SHA-3SNO-PREV(in)-take.DYN-DYN.FIN
‘(s)he starts it’
Yanagisawa (2010: 259)
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The only other preverbal element this paper discusses is the causative prefix /r-/, which
obligatorily occurs with an ergative prefix for the causer. The negative marker /m/ is a
suffix in the present tense, but a prefix elsewhere. All tense-aspect-mood-evidentiality
marking is suffixal.

All affixes in Abkhaz follow a strict templatic order, as shown in the simplified
template below. Not all slots in the template are filled in all verb forms, but when a given
morpheme is present, it appears in its templatic slot. An example verb filling most slots is

shown.

(19)  Simplified verb template (Chirikba 2003: 38-39)

A 0 PREV E NEG caus STEM DYN NEG TAME
MaKQIBIPIIQYEUT

- a- kwh- do- I- Jw -we -jt’]
3NA-  3SNO- PREV(On) 3PE- CAUS- be.on -DYN -DYN.FIN

‘They throw it/them over it, they cover it with it/them’
Yanagisawa (2010: 236)

One additional verbal category requires comment, since its name does not
straightforwardly indicate its semantic function. This is the so-called past absolute, which
is the name some scholars use for forms which translate English ‘having VERBed’.
Below is an example of how it is used in a sentence. The form [daptyiano] mamxwvaHbI

‘him/her having read it’ is a past absolute form of ‘to read’.

(20)  The past absolute (Yanagisawa 2013: 373)

Aurokont anXbaHbl capa caxb IAanuT
[a-f*q’¥d d-a-phyia-no sara  s-ayl d-ad-jt’]
DEF-book 3SHA-3SNO-read-PST.ABS 1s 1so-towards 3SHA-come-DYN.FIN

‘Having read the book, (s)he came to me’
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There is much more that could be said about the verbal morphology of Abkhaz. However,
the brief overview on the preceding pages is sufficient for the moment. Arguments are
marked through a series of prefixes, while tense and related functions are marked through
suffixes. There are preverbs and causative forms, which can change the number of
arguments a verb takes. All affixes are arranged linearly according to a template.
Additional information about particular verbal forms will be introduced in the discussion

of the verbal corpus in Chapter 2, Section 2.2.1.3.

1.4 Structure of the dissertation

After this introductory chapter, Chapter 2 presents some of the methodologies used in the
dissertation in greater detail. In particular I introduce the methodological details
surrounding the acoustic experiments, as well as the dictionary corpora I have compiled.
This information is gathered in one place since both the experiments and the corpora will
be discussed in several chapters of the dissertation.

Chapter 3 discusses basic properties of the Abkhaz stress system in more detail,
since this will be the focus of the dissertation. I focus on comparing Abkhaz to stress
systems which are more widely known to readers not already familiar with the Northwest
Caucasian language family. I show that Abkhaz stress is obligatory, culminative, and
contrastive. Unlike in many languages, stress assignment is not subject to window
restrictions, nor is it sensitive to distinctions of vowel length, or the presence or absence
of coda consonants. This chapter also presents the first acoustic investigation of primary
stress in Abkhaz.

Chapter 4 presents a discussion of the vowel system of Abkhaz, arguing that the
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distribution of the vowel [o] is fully predictable so that it need not be entered into
underlying representations. I present novel quantitative data on phonotactic restrictions,
as well as acoustic data on secondary stress. These data favor an analysis where [9] is
epenthesized under stress when there is no lexical vowel to carry that stress. The absence
of /o/ from the inventory of underlying vowels leaves many vowelless morphemes, a fact
which will be significant in the analyses of stress in subsequent chapters.

In Chapter 5 I present a theory of stress assignment in Abkhaz. I argue that there
is a binary division accented-unaccented, without additional categories such as pre-
accenting and post-accenting. By studying affixed forms, I show how it is possible to
determine accent status empirically. By investigating the stress behavior of forms with
particular combinations of accents, I derive a theory which places stress on the leftmost
accent not immediately followed by an accent. This is known as Dybo’s Rule in previous
literature (Dybo 1977), and in deriving the theory from the bottom up by comparing
empirically motivated categories of stress behavior I hope to provide stronger empirical
evidence that this rule is operative in Abkhaz.

In Chapter 6 I investigate the generalizations about stress alternations found in the
nominal and verbal corpora which I have compiled. I show that in both nominals and
verbs, longer stems have more patterns of stress alternation, suggesting that something
smaller than the morpheme must carry underlying accents. I implement the theory of
stress assignment from Chapter 5 using computer programming, and show that it reaches
high empirical coverage for nouns and adjectives, but performs more poorly on verbs. I
therefore propose a revised theory of stress assignment, which captures many patterns of

exceptional stress placement in verbs. This revised theory improves on the empirical
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coverage of the original theory.

In Chapter 7 I implement the analysis from preceding chapters in Idsardi’s (1992)
grid-based framework. In this analysis individual consonants and vowels can bear
underlying accents. I show that a single phonological grammar, combined with several
accentual allomorphies, predicts the regular and exceptional patterns of primary and
secondary stress assignment very accurately. It also implements the epenthetic analysis of
[a] from Chapter 4, capturing the interactions between segmental and prosodic domains.

In Chapter 8 I discuss analyses where stress is assigned based on prosodic units,
syllables or moras, rather than individual segments. I show that syllabic analyses either
contradict all available data on Abkhaz syllabification, or else fail to predict stress
placement in over 40% of the lexicon. Moraic analyses fare better, and I provide a
Harmonic Serialism grammar of Abkhaz stress assignment based on moraic feet.
However, the units relevant for Abkhaz stress assignment look dissimilar from moras in
several ways, and many proposed universals about moraic structure are violated by this
analysis. Previous moraic analyses of Abkhaz fail to resolve these problems, all of which
are absent in a segmental analysis of the stress system.

Chapter 9 summarizes the dissertation, and contains closing discussion of some of
the broader phonological, typological, and diachronic questions raised by the segmental

analysis of Abkhaz stress.
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Chapter 2: Methodology

This chapter gives an overview of the methodologies used in this dissertation. I draw on
multiple methodologies, including acoustic experiments, dictionary corpus analysis,
computational evaluation of phonological theories, analysis of poetry, and traditional
theoretical phonological argumentation. Earlier work on prosody, especially in theoretical
phonology, has often relied only on small datasets with the placement of stress
determined through transcription by a non-native speaker such as a fieldworker. This
casts serious doubts on the reliability of both the data and the generalizations that emerge
from work in this tradition, something which is often recognized explicitly in more recent
work (de Lacy 2014, Bogomolets 2020, among others). By combining acoustic
experiments with corpus analysis as well as other methodologies, I hope to mitigate these
concerns, and ensure that the data and generalizations in this dissertation are more
reliable.

Rather than repeating methodological information in every chapter, I gather here
background information which will be of relevance throughout the dissertation. In
particular, I describe the methodology of three acoustic experiments on Abkhaz stress
(reported in Chapters 3 and 4), and methodological details on the dictionary data
underlying several corpus studies of Abkhaz stress (Chapters 4, 5, 6, and 8). I also discuss
the rationale behind computational evaluations of phonological theories (Chapters 6 and
8), and the advantages and disadvantages of computer-based work relative to manually
analyzed data.

In Section 2.1 I discuss the methodology for the phonetic experiments reported in

this dissertation. I am not aware of any previous work on the phonetics of word stress in
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Abkhaz. Because of this, it is of interest not only to test theoretical proposals about
Abkhaz stress acoustically, but also to phonetically document the word-level prosodic
system of this language for the first time. One experiment therefore tries to determine the
acoustic cues for word stress in Abkhaz, while another looks for secondary stress. Some
authors (Genko 1955, Spruit 1986) have reported hearing secondary stresses in Northwest
Caucasian languages, but these are not reliably transcribed in any source on Abkhaz, and
there is no phonetic data available. Finally, a third experiment aims to test the
involvement of consonants in the stress system. I outline how experiments were designed,
and provide information about the participants, recording setup, and data analysis. Much
of this information is the same for all three experiments, which is why it is helpful to
have it gathered in one place. I leave for later chapters the lists of stimuli used, which
differ for each experiment.

In Section 2.2 I discuss methodologies based on the corpora I have created from
Yanagisawa’s (2010) dictionary of Abkhaz. Much of the Abkhaz data in this dissertation
comes from this dictionary. In particular, the corpus studies of Abkhaz nominal and
verbal stress in Chapter 6 are based on databases compiled from this work. I discuss the
source of the data that make up the dictionary, and the exclusions I have made when
compiling the corpora. Much of the work creating database corpora from the dictionary
was carried out in Pyhton 3, and the discussion in this section may be useful to other
linguists aiming to use dictionary-based methodologies in phonological work.

Also in Section 2.2 I discuss advantages and disadvantages of semi-automated
analysis of phonological data in software relative to traditional phonological derivations

done by hand. This methodology underlies the analyses of stress in Chapters 6 and 8,

32



where phonological theories are implemented in code and evaluated against large
amounts of Abkhaz stress data. I describe how such a theoretical evaluation was
performed, and its benefits in allowing linguists to test theories empirically on much
larger datasets than is possible with manual analysis. However, computers require data to
be presented in a uniform, unchanging format, which creates the risk of artificially
eliminating variation from datasets prepared for computer analysis. I also highlight the
need for close collaboration between automatic computer processing of data and human

linguistic insight.

2.1 Phonetic methodology

2.1.1 Introduction

There is little previous work on the phonetics of stress on Abkhaz. Brief comments on
phrasal intonation patterns can be found in Arstaa & C'kadua (2002: 37), Jakovlev (2006:
33-35), and AZ'iba (2008: 95-96). Arsba (1979: 7, see also Arsba 1992) describes
intensity as a main cue for word stress, but notes that experimental research does not
currently exist, and would be needed to determine the cues.

Intuitions about stress placement, especially for lower levels of stress, can be
unreliable (de Lacy 2014, Bogomolets 2020 among others). Some may hear stresses for
which there is no phonetic evidence (sometimes called stress ghosting; Tabain et al.
2014), and some may fail to hear stresses for which there is phonetic evidence
(sometimes called stress deafness; Dupoux et al. 2002). Recent cases where phonetic data
have led to revisions of impressionstically based analyses of stress include Bowern et al.

(2013) on Yidiny, and Shih (2018) and Bowers (2019) on Gujarati. In order to address
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any such concerns about the data in this dissertation, I have conducted three acoustic
production experiments on Abkhaz word stress, the methodology of which is described in
this section.

In order to document and the acoustics of Abkhaz word stress and test
phonological hypotheses about Abkhaz stress experimentally, I conducted three
experiments in the summer of 2022. These three experiments were part of a single study,
carried out with the same participants at the same time. All work discussed in this section
was funded by an International Dissertation Research Fellowship from the Yale
MacMillan Center, whose support I gratefully acknowledge. The study was deemed
exempt from review by Yale’s Institutional Review Board (Protocol ID 2000032241).
The scope of the experiments reported here is smaller than what was originally planned.
Both the COVID-19 pandemic and Russia’s so-called special military operation in
Ukraine made travel to Abkhazia in the summer of 2022 infeasible. The study was instead

carried out in the United Kingdom and online.

2.1.2 Description of the three experiments

2.1.2.1 Experiment 1: primary stress

Experiment 1 aimed to document the acoustic cues for primary stress in Abkhaz. Words
were selected where the native vowels [a] and [o] bear primary stress/no stress in initial,
medial, and final position. Schwa was not measured in initial position, since absolute
word-initial schwas do not occur in Abkhaz (see Chapter 4, Section 4.2.3). Words which
may contain secondary stresses (see Experiment 2 below) were not included. The full list

of stimuli is given in Chapter 3, where the results of this experiment are presented. I was
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not able to investigate changes in vowel formants based on stress. The secondary
articulations of palatalization and labialization on consonants greatly affect the quality of
surrounding vowels. Since the segmental environment of the vowels was not controlled, I

instead extracted measures of vowel pitch, intensity, and duration:

(1) Measures for Experiment 1

Cue Measure

Pitch Mean FO (Hz) in the middle 50% of the vowel (25%-75%)
Intensity Peak intensity (dB) during the vowel

Duration Duration (ms) of the vowel

Because of the aforementioned lack of control for place of articulation and secondary
articulations on surrounding consonants, I excluded the initial and final 25% of each
vowel for the FO measurements. Vowels typically showed a clear rise-fall contour in
intensity, due to surrounding lower-intensity consonants, and the peak of this contour was

measured.

2.1.2.2 Experiment 2. secondary stress

Experiment 2 sought to test impressionistic claims of secondary stress. Most work on
Abkhaz deals exclusively with primary stress. Since primary stress is contrastive in
Abkhaz, speakers without linguistic training can often reliably indicate where stress falls
even though it is not marked in any way in Abkhaz orthography. The location of primary
stress also appears to be reliably identified by linguists who are not native speakers of
Abkhaz; there are no disagreements about the location of stress in work from linguists
with a variety of native languages (English, Dutch, Russian, Japanese, Swedish), whose

transcriptions agree with those given by native-speaker linguists.
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However, secondary stress is more elusive. Spruit (1986: 73) reports that some
schwas appear to bear secondary stress in particular phonological contexts, and Genko
(1955: 31) reports the same intuition for closely related Abaza. Arstaa et al. (2014: 97)
report multiple stresses for some words, which may involve one primary and one
secondary stress. However, no author transcribes secondary stress consistently, which is
why I have conducted an experiment to examine whether it is present in the places where
some previous researchers hear it.

The stimuli involve words with the native vowels [a] and [9] in three conditions,
based on the level of stress predicted according to previous work: primary stress vs.
secondary stress vs. no stress. Underlying accents can belong to either of the three
conditions, the distribution of which is discussed in detail in Chapter 4, Section 4.3,
where the full list of stimuli as well as the results of Experiment 2 are presented. The
measures used to investigate secondary stress were the same as those reported in (1)

above for Experiment 1.

2.1.2.3 Experiment 3. consonantal stress

Experiment 3 was intended to test the participation of consonants in the Abkhaz stress
system phonetically. Many morphemes in Abkhaz consist of only a single consonant, but
according to previous analyses of Abkhaz such morphemes nevertheless participate in the
stress system of the language. However, stress in Abzhywa Abkhaz is always transcribed
as falling on a vowel, so previous work implicitly assumes a neutralization of the
underlying sequences /C-V/ (accented consonant, unaccented vowel) and /C-V/

(unaccented consonant, accented vowel). For example, both (2) a. and (2) b. are
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transcribed as beginning with the same sequence [ba], even though (2) a. has an
underlyingly accented /b/ followed by an unaccented /a/, while (2) b. has the inverse

accentual configuration.

(2)  /CV/vs. /CV/ contrasts (experimental stimuli)
a. babubap

[babdgzar]

/b-abdzar/

2SF.POSS-weapon

‘your weapon’
b. 0amxXbouT

[bap"yiojt’]

/b-a-phyia-wa-jt’/

2SFA-3SNO-read-DYN-DYN.FIN
However, the phonetic manifestation of these underlying phonological contrasts is not
known. If /CV/ and /CV/ sequences are acoustically different, this would be strong
evidence for consonants participating in the Abkhaz stress system not only at an abstract
level, but also in terms of the phonetic realization. The experiment involved three
conditions: underlying stress on the consonant only, underlying stress on the vowel only,
and a third category where the /CV/ sequence was monomorphemic, where no underlying
/CV/-/CV/ contrast is known to occur. There are three voiced person prefixes which
readily allow for the creation of suitable stimuli: /w-/ ‘2nd person masculine’, /b-/ ‘2nd
person feminine’, and /j-/ ‘3rd person singular masculine (oblique), 3rd person non-
human (absolutive), 3rd person plural (absolutive)’. Only /b-/ was used in the CV
sequences in the experiment, since segmenting a stop-vowel sequence /ba/ is far more

tractable than a glide-vowel sequence like /wa/ or /ja/. The stimuli and results of this

study are presented and analyzed fully in Chapter 3, Section 3.3.
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Only measures of pitch and duration were used for this experiment, since intensity
results on a /CV/ sequence are confounded by the high intrinsic differences in intensity

between consonants and vowels.

3) Measures for Experiment 3

Pitch Mean FO (Hz) during five normalized time periods in the consonant
(0%-20%, ..., 80%-100%), and five during the vowel

Duration Duration (ms) of consonant and vowel as well as the duration ratio V:CV

The separate time normalization for the consonant and the vowel mean that the time steps
during the consonant may be of a different duration than those during the vowel, if the
two segments differ in duration. However, creating ten normalized time steps for the
whole CV interval is not desirable. Again due to potential differences in consonant and
vowel duration, this would mean that a statement like ‘the FO maximum is at time step 5’
may be referring to an FO maximum during the vowel or during the consonant depending
on the relative segment durations of an individual token. Since it is precisely the
alignment of stress with respect to the consonant and the vowel that is being investigated,

I have preferred to normalize the time for each segment separately.

2.1.3 Experiment design

Across the three experiments, participants read a total of 400 sentences consisting of a
carrier phrase with a target word. The methodological recommendations for best practices
for studies of word stress in Roettger & Gordon (2017) guided the design of the
experiments, particularly Experiments 1 and 2 (see discussion of Experiment 3 later in
this section). The target words were placed in phrase-medial position to avoid potential

intonational effects at the starts and ends of phrases. The target words were also placed in
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a phrasally unfocused position, with contrastive focus on parts of the carrier phrase rather
than on the target word. This helps separate the effects of word stress from any
intonational effects caused by phrasal pitch accents. This focus manipulation was
achieved through the use of a context sentence, which participants read silently before
reading the carrier sentence out loud. A representative context-carrier pair for the target

word ‘train’ (bolded) is given below:

4) Context and carrier sentences (experimental stimuli)

a. [Isapa mooyma «aaapirda» xoa 3x2az?
[[rara [¥-6-w-ma  a-d“3-sba hva  z-hva-z]
2p 2pPO-be-STAT-Q DEF-field-ship QUOT  E.REL-say-PST

‘Was it you who said ‘train’?’

b. Marr, napa HOyn «aI9bIr0a» xoa 3xX9as.
[map’ jara  j-0-wp’ a-d“3-sba hva  z-hva-7]
no 3sM  3SMO-be-STAT.PRES  DEF-field-ship QUOT E.REL-Say-PST

‘No, it was he who said ‘train’.’

Note that the stop burst of the ejective [p’] before the target word and the frication of the
[Av] in the quotative particle after the target word make for easier segmentation of the
materials, which for Experiments 1 and 2 begin and end in vowels.

Each target word appeared nine times in the study. They each appeared with eight
personal pronouns (I, you masculine, you feminine, he, she, we, you plural, they).' For
each target word, exactly one pseudorandomly chosen pronoun was used twice for the
ninth repetition. A tenth repetition of each target word was recorded with phrasal
prominence, in a carrier phrase with no preceding context sentence and the pronoun

‘those, they’:

1 Since these serve as subjects of the verb ‘say’, the ninth personal pronoun ‘it’ was not included.
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®)) Carrier sentence (experimental stimuli)

VYpT «anopirday Xoa pXoouT.

[wurth a-d¥3-gba hva  r-hvo-jt’]

those DEF-field-ship QUOT 3PE-say.DYN-DYN.FIN

‘They say ‘train’.’

Again a consonant immediately before and after the (vowel-initial and vowel-final) target
words was included to aid segmentation. Such sentences were not included in the
statistical analysis, but allowed me to get an impression of stress on phrasally prominent
tokens. For the role of these sentences in exclusions of tokens, see Section 2.1.5 below.

In Experiment 3 ten repetitions of each word were recorded in a similar carrier
sentence to that in (5). In other words, all tokens were phrasally prominent, and there was
no context sentence. It would be interesting if /CV/ and /CV/ sequences differed even in
something like the alignment of phrasal pitch accents. Therefore there was no need to
limit the study to phrasally unprominent tokens. The ten repetitions used all eight
personal pronouns discussed above, as well as two pseudorandomized pronouns to be

repeated, which were guaranteed to be different from each other. An example sentence is

shown below:

(6) Carrier sentence (experimental stimuli)

Capa «6a6ubgp» X2a CXQOUT.

[sarda b-abdzar hva  s-hvo-jt’]

Is 2SF.POSS-weapon QUOT 1SE-say.DYN-DYN.FIN

‘I say ‘your weapon’.’

All pronouns used end in the vowel-final pronominal suffix /-ra/, facilitating the

identification of the beginning of the consonant in the target word. This is not a huge

concern, since Abkhaz voiced stops are typically prevoiced, which was essential in order
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to be able to collect FO data during the stop closure.

2.1.4 Information about how the study was carried out

I conducted an online pilot study with one male native speaker of Abkhaz living in
Turkey, and an in-person study with three female native speakers in the United Kingdom.
I will refer to speakers where necessary only with the anonymized labels A, B, C, D.
Working online with the many Abkhaz speakers in Russia, not to mention in Abkhazia
itself, did not prove to be possible. American sanctions on the Russian banks on which
Abkhazians rely would have made it impossible to reimburse participants for their time in
a legal and traceable manner. In view of the small number of speakers involved, the
results of the study should be treated as preliminary and subject to verification or
falsification by more extensive future experiments.

The participants were recruited through contacts with linguists working on
Abkhaz and word of mouth. All participants were given a consent form in Abkhaz,
informing them that they were taking part in a research study on Abkhaz pronunciation,
and that they were free to withdraw from the study at any time for any reason without any
impact on their financial compensation. They were also given options for who would
have access to the recordings; all four consented to have their materials made available in
a linguistic archive, enabling other linguists to use their recordings for other experiments.
Participants were paid GBP25 for their participation in the study (although the pilot
participant refused payment even after multiple attempts), which took approximately 30-
60 minutes.

Before the experiments, participants read through a list of the target words,
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enabling me to check that they were familiar with the words in the experiments. They
were also given a few training slides to practice before the study began. Items were
presented to participants as slides in a PDF document. An example slide is shown below
for the word ‘train’. The target word appears on the top, both in Abkhaz (cued by an
Abkhazian flag), and in Russian (cued by a Russian flag). A picture of the target word
was shown in the center of the screen. Abkhaz word stress is not marked in any way in
the orthography, so visual cues and a Russian translation were necessary to convey word
identity in the case of homographs. The context sentence appears in white below the
picture, and the carrier sentence which was read out loud by the participant in red at the

bottom of the slide.
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(7 Figure 2.1

agoblirdoa

* * o
- *

S

Napa noyma “agabifba” xaa 3xaas?

Example slide presented to participants

The order of slides was pseudorandomized separately for each participant, subject to the
following constraint: no two adjacent items can be homographs or repetitions of the same
word. Items for all three experiments were randomized together, so that from the
participant’s point of view, there were no distinct phases corresponding to Experiments 1,
2, and 3.

The in-person recordings were made with a Zoom H4n recorder placed
approximately Im from the participant, with sample rate 44.1KHz in 32bit stereo .wav
format. For the online pilot, recordings with the same specifications were made locally by

the participant in Audacity using a directional laptop microphone. Two speakers were
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recorded in their homes, while two had to be recorded in the much noisier environment of
a public library. See Section 2.1.5 for discussion of exclusions due to background noise.

The recordings were then transferred to me after the experiment. Since the pilot
recordings were made locally to the participant, there is no concern about possible audio
artifacts introduced by compression in video call software (for remote phonetic
methodologies during the COVID-19 pandemic, see the methodologies and
recommendations in Sanker et al. 2021, Zhang et al. 2021). Throughout both in-person
and online versions of the study, I was present to answer any questions, and I advanced
the slides after each item had been read.

Recordings were segmented into individual utterances in Audacity. Occasional
speech errors and false starts lead to items being reread. In these cases only the last
repetition was extracted. Utterances were then aligned with the Montreal Forced Aligner
(McAuliffe et al. 2017). Although acoustic models for Abkhaz are available (Ahn &
Chodroff 2022), experimentation showed these to have poor performance on Abkhaz
speech. This is likely due to the fact that they are trained on only two hours of Abkhaz
audio. I instead used acoustic models for German (McAuliffe & Sonderegger 2022)
trained on over 3,000 hours of audio. The phoneme inventory of German contains
affricates as well as dorsal fricatives just like Abkhaz, which is why this language was
chosen. Experimentation also showed that alignment of Abkhaz speech was generally
successful. I wrote a custom dictionary transcribing all Abkhaz words which appear in the
study using the phone set for the German acoustic model. For this approach to forced
alignment of low-resource languages, see recent discussion in Babinski et al. (2019) and

Babinski (2022).
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The alignments were overall successful, but proved occasionally unreliable,
especially for [r] and [rr]. The acoustic model was not trained on varieties of German
with coronal rhotics, and a [d] was used as a substitute in the custom dictionary I wrote.
Since stops and sonorants have little in common acoustically, this often resulted in
incorrect segmentations. The forced alignment of all target words was corrected by hand,
although alignment errors in some carrier phrases may remain. No part of the carrier
phrase is examined or measured in any of the three experiments.

The aligned recordings were analyzed in Praat (Boersma & Weenink 2017) based
on edited versions of scripts originally written by Katherine Crosswhite. Apart from
modifying the scripts for the pitch ranges of the individual participants, default settings
for pitch and intensity tracking were generally used. However, for Experiment 3 the
silence threshold was lowered from default 0.03 to 0.01. This follows a recommendation
from the Praat FAQ on pitch analysis (Boersma 2022) to correct errors when analyzing
quiet parts of an otherwise loud recording. This is the case in Experiment 3, where pitch
during a stop closure is being analyzed, as well as pitch on the much louder following
vowel.

The outputs of these scripts were edited lightly in Python to add information about
item condition and to exclude certain items (see next section). Homographs were also
disambiguated at this stage. In version 4.1.2 of R (R Core Team 2021) I performed
statistical analysis and visualization tasks using the packages /me4 (Bates et al. 2015) and
ggplot2 (Wickham 2016) respectively. The statistical analysis relies on ANOVAs to
compare nested linear mixed effect models. The full model specifications are reported

along with the results for each experiment in Chapters 3 and 4.
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For earlier work with subsets of these data reported in Andersson (2023), I
originally attempted within-utterance methods of normalization. In particular, I attempted
to use words such as [hva] ‘Quot’, which followed all target words, as a baseline to
compute relative measures for pitch, intensity, and duration. This did not work, for the
simple reason that the pronunciation of the quotative particle depended greatly on where
stress fell in the preceding target word. If stress was closer to the particle the FO of the
particle was affected by the FO curve of the stressed syllable, while no or smaller effects
were seen if the stress on the target word was further away. In the present version of the
study, the data were instead Z-scored by participant in R to normalize for between-

participant variations in FO, intensity, and duration.

2.1.5 Exclusions and other modifications of data

As mentioned in Section 2.1.3 each participant read a total of 400 sentences. Speaker C
only has 377 sentences recorded, due to me forgetting to hit the record button before
starting the experiment. Aside from this accidental exclusion, there were several reasons

to intentionally exclude particular datapoints:

(8) Reasons for exclusions of datapoints

— The participant was not familiar with, or did not want to read, the target word

— The target word had too much background noise to be used for analysis

— The stress of the target word did not match the stress expected from the
dictionary, and the stress pattern used by the participant could not be conclusively
determined

— The pitch, intensity, or duration measured resulted from a measurement error

— The pitch, intensity, or duration of the target word could not be measured by Praat

For speaker A, four target words were excluded due to lack of familiarity. One target

word was excluded for speaker B which they preferred not to read. For speaker C, 45 of
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the 400 utterances were discarded due to background noise, while for Speaker D 41
utterances were excluded for this reason.

In a few cases participants varied in how a particular word was stressed. This
often took the form of the participant hesitating when the word appeared, and trying
multiple stresses out loud to see which they preferred. In other cases they confidently
read the word without hesitation, apparently unaware that other stress patterns for the
given word are possible. I wanted to avoid a situation where I had to decide on a token-
by-token basis where stress fell, so in cases of any ambiguities on any of the ten
repetitions of a target word I excluded the relevant vowels from the study. Only if all ten
repetitions unambiguously had the same stress placement did I include the word, adding
item-specific code to shift which stress pattern the word was considered to have for this
speaker. Recall from Section 2.1.2 that identification of the location of primary stress in
Abkhaz words is relatively straightforward, and that linguists with a wide variety of
different native languages do not disagree with each other, or with native-speaking
linguists, in their transcriptions.

I was aided in these judgements by two factors. First of all, recall from Section
2.1.3 that all words had at least one phrasally prominent repetition where the location of
stress was easier to detect. Secondly, participants were often metalinguistically aware of
stress, making comments for ‘burn’, to take one example word, such as “I’m not sure if
it’s [abalra] or [abolrd].” This alerted me to the fact that this word from this speaker may
not be stressed as the dictionary transcribes it. If all tokens then sounded like [abalrd],
rather than the dictionary-specified [abalra], I could then be relatively confident that I

was not hallucinating the fact that this speaker does indeed show a different stress
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placement.

For the single word ‘approximately twenty’, stress variation for one word affected
other words in the study. For Speaker B who pronounces [yaz“a-q’4]
twenty-approximately ‘approximately twenty’ with word-final primary stress, we should
expect any secondary stress in [ydn-yaz“a-q’a] twice-twenty-approximately
‘approximately forty’ to also be word-final. But for Speaker A who says [yaz¥aq’a]
‘approximately twenty’ with penultimate stress, we should instead expect any secondary
stress in [ydn-yaz“a-q’a] ‘approximately forty’ to be penultimate. See Chapter 4 and
especially Chapter 5, Section 5.6 for a fuller explanation of how the possible location of
secondary stresses is predicted. Below in (9) are all words which had measurements
excluded (E) or the expected location of stress modified (M) based on my listening to the
words, in conjunction with the participant’s comments during the experiment. I give the
word as pronounced by speaker. I also include a comment on where stress falls on the
word in the dictionary. Note that for excluded words, speakers showed variation. I only

include variants which do not match the dictionary pronunciation in (9).

(9)  Excluded and modified words

Speaker A

[yaz“aq’a] ‘approximately twenty’ (M, final stress)

[abalrd] ‘burn’ (M, initial stress)

Speaker B

No modifications or exclusions based on deviations from dictionary stress
Speaker C

[yaz“aq’a] ‘approximately twenty’ (M, final stress)

[ak*k’idsra]  ‘to touch above’ (E, initial stress)

[ak"hthdyra]  ‘to redraw’ (E, initial stress)

[amdarra] ‘ignorance’ (E, initial stress)
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Speaker D

[yaz“aq’a] ‘approximately twenty’ (M, final stress)

[abolra] ‘burn’ (E, initial stress)

[amdarra] ‘ignorance’ (E, initial stress)

Exclusions were also made due to measurement errors. Items which were more than three
standard deviations away from the speakers’ mean for pitch or intensity measurements
were inspected by hand. Duration was not examined, since I had already corrected the
alignment of all utterances by hand. For inspected items which appeared to have no
measurement errors, the value given by the Praat scripts was left in. Measurements with
errors were replaced with “NA”, so that they would be ignored in the statistical analysis
in R. Note that only the affected measurement was removed, and that the token was not
thrown out. If Praat failed to track the pitch on a vowel accurately, only the pitch
measurement was removed, and intensity and duration were left unmodified.

In Experiment 3, ten pitch measurements were made during a CV sequence, five
during the consonant, and five during the vowel (Section 2.1.2.3). A repetition of a word
in this experiment was removed entirely if more than two pitch measurements were
missing from either the consonant or the vowel. After all of these exclusions have been

made, the following numbers of vowels (or consonant-vowel sequences in the case of

Experiment 3) remain for each combination of experiment and speaker:
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(10) Figure 2.2

Experiment 1 Experiment 2 Experiment 3
Speaker A 234 234 64
Speaker B 279 234 95
Speaker C 237 195 100
Speaker D 237 205 120
Total 987 868 379

Number of tokens for each participant and experiment

2.2 Database corpora
Almost all of the data on stress alternations reported in this dissertation come from
Yanagisawa’s (2010) Abkhaz-English dictionary. From this dictionary I have compiled
two database corpora of stress alternations, where each form is supplied with
morphological and phonological information. One corpus consists of definite and
indefinite forms of 545 nominal stems, i.e. nouns and adjectives. The other has seven
inflected forms for each of 445 verb stems. By studying stress alternations in this way, it
is possible to ascertain quantitatively how reliable a particular phonological
generalization is. Theories can be evaluated against a large subset of the Abkhaz lexicon,
and there is no need to rely on small datasets of (hopefully) representative examples as
has been common in earlier theoretical literature on prosody. There is less danger of
building a theory on cherry-picked examples when thousands of forms are studied, and
this in turn reduces the need for the reader to trust that the author has been responsible in
choosing which datapoints to highlight.

These corpora underlie the empirical generalizations on Abkhaz stress in Chapter

6, and the theoretical evaluation of theoretical approaches to Abkhaz prosody in Chapters
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6 and 8. In this section I report the methodological decisions on which this work depends.
I begin by describing the dictionary, as well as which inflected forms of stems were
chosen for inclusion and the reasons for these choices (Section 2.2.1). I then discuss how
I used Python 3 scripts to create the corpora in a semi-supervised manner (Section 2.2.2).
Finally I describe how the corpora were used to test phonological theories implemented
in Python 3, and methodological questions that arise in the use of computers to (partly)

automate phonological analysis.

2.2.1 The dictionary data

The dictionary data on stress alternations in this dissertation come from Yanagisawa
(2010). Several other comprehensive dictionaries of Abkhaz exist (Marr 1926, Dzanasia
1954, Sakryl & Kondzarija 1986/7, Genko 1998, Kaslandzija 2005, among others), but
Yanagisawa (2010) was deemed to be the most appropriate. It regularly provides inflected
forms of stems, and marks the stress in all such cases. Explicit indications of where stress
falls are vital to study stress alternations in the language, since the modern orthography
does not mark stress in any way. The dictionary is mostly based on the speech of Anna
Tsvinaria-Abramishvili, who was Yanagisawa’s main consultant during fieldwork in
Georgia. Tsvinaria-Abramishvili was a speaker of the Abzhywa dialect from the village
Kutol (Abkhaz [k’*t’61] Koronm) in the Ochamchira region of Abkhazia (Yanagisawa

2010: 4-5).

2.2.1.1 Sources of stress data
It is worth discussing the source of the stress marks in Yanagisawa’s (2010) dictionary

further. Yanagisawa (2010: 5) states that “all of the word-stresses have been marked,
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based on criteria provided by my consultant.” If ‘criteria’ refers to the researcher
applying, and potentially overapplying, a set of regular stress assignment rules, this is a
potential concern for a study of stress patterns in Abkhaz. There is a risk of artificial
regularity in datasets where linguists may extend patterns based on criteria provided by
native speakers. Below I show that the data contain no indications of artificial regularity,
and I give several reasons not to be concerned about the validity of the stress data in the
dictionary.

Firstly, the dictionary data are far from regular, and show clear signs of having
been elicited. Words are sometimes given with multiple possible stress patterns, or
different inflected forms of the same stem appear to follow different rules. Forms are
included which are marked with asterisks to explicitly indicate ungrammaticality
according to Tsvinaria-Abramishvili. If the data I discuss occasionally seem suspiciously
regular, this is in no small part due to the properties of the Abkhaz language itself. In a
language where a verb can often have many thousands of inflected forms, it is virtually
guaranteed that a native speaker has never heard large parts of the paradigms, even for
some common stems. Abkhaz speakers are constantly assigning stress to forms they have
not heard before, and to do so they rely on internalized rules for stress assignment. Large
paradigms of forms will display regularities because their stresses were assigned by rule,
but by native speakers’ rules rather than those of linguists.

The dictionary contains stress alternation patterns which Yanagisawa appears not
to be consciously aware of, and which in fact contradict the generalizations about stress
assignment in Yanagisawa (2013). Such a situation could not arise if stresses on inflected

forms were assigned by the linguist based on generalizing stress patterns they are familiar
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with. For example, when discussing indefinite forms of nominals (covered in greater
detail below), Yanagisawa (2013: 42) states that stems with initial stress in the definite
have stress immediately before the indefinite suffix. There is no doubt that this is often
true in Abkhaz, but the location of indefinite stress is contrastive. It can appear on non-
final vowels, as Yanagisawa’s (2010) data show (11) (see Chapter 6 for detailed

discussion).

(11)  Stress alternations

a. Stress alternations which obey Yanagisawa’s (2013) rule
Definite Indefinite
. aroHaxa TOHAXaK
[4-g*naha] [g¥naha-k’]
DEF-Sin SIN-INDF
‘sin’ ‘one sin’

Yanagisawa (2010: 83)

1i. acakaca cakacak
[4-sak’asa] [sak’asa-k’]
DEF-stretcher stretcher-INDF
‘stretcher’ ‘one stretcher’

Yanagisawa (2010: 388)

b. Stress alternations which disobey Yanagisawa’s (2013) rule
Definite Indefinite

. aIIKoaKaa IITKIAKOAK
[4-sk’vak’va] [sk’vak’va-k’], not *[sk’Vak’Va-k’]
DEF-white white-INDF
‘white’ ‘a white one’

Yanagisawa (2010: 556)
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1. azamMaHa 3aMaHaK

[4-zamana] [zaméana-k’], not *[zamana- k’]
DEF-excellent excellent-INDF
‘excellent’ ‘an excellent one’

Yanagisawa (2010: 131)

In general, the typology of accent types in Yanagisawa (2013) does not mention stem
length, which I argue is crucial in determining how many stress alternations a given stem
shape can have (see Chapter 6). If a source contains patterns which its creator is unaware
of, this is a good sign that the creator has not regularized the dataset according to what
they know about the language.

The exceptional or unusual stress patterns in Yanagisawa (2010) also match what
is independently reported in work on Abkhaz by other authors. For example, non-final
stresses on inflected forms of ‘white’ and ‘excellent’, as in (11) b. above, are also found
in Marr (1926: 79) and Sinkuba (2003: 10) respectively. Another example I encountered
while conducting the experiments discussed in Section 2.1. I incorrectly used a form of
the non-causative verb [aydst'ra] ‘forget accidentally’ when I should have used the
causative [ayarst'ra] ‘forget intentionally’ (lit. make oneself forget). The participant I was
working with corrected me, producing the correct causative form [hydharst'wejt’] ‘let’s
forget about (it)’. The stress rules for causative verbs (see Chapter 6, Section 6.3 for
discussion) would put stress on the vowel after /xa/, but the verb ‘forget intentionally’
appears to be an exception: *[hyahdrst"wejt’]. In Yanagisawa’s (2010: 442) dictionary
entry for this verb, the theoretically unexpected forms, violating the usual stress rules by
placing stress on /ya/, are the only ones given. This shows that in cases where the data do
not conform to the regular rules, Yanagisawa (2010) correctly gives the exceptional forms

which speakers produce rather than overgeneralized regulars.
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Finally Yanagisawa (2010: 4-5) is explicit that especially the verbal inflected
forms, on which he focused in his research, come from the seven years of fieldwork he
conducted on Abkhaz. This explains why his data include many exceptions like that for
‘forget intentionally’ mentioned above. Indeed these data could not have been copied
from previous dictionaries or grammatical works, because the verbal paradigms given are
far more comprehensive than anything found in earlier literature. Dictionaries like Genko
(1998) and Kaslandzija (2005) give one inflected form for each verb, while Yanagisawa
(2010: 5) states that in his dictionary all verbs have at least six. Some common verbs like
‘to give’ have well over 100 inflected forms.

Another concern about the data is that they may be overly specific, describing
primarily a single speaker. As I have argued above, even the details of stress on specific
lexical items appear to match well what is reported in other work. In particular, the
generalizations about Abkhaz stress based on Yanagisawa (2010) in Chapters 4 and 6
match closely the generalizations from previous work on Abkhaz stress (Lomtatidze
1974, Dybo 1977, Spruit 1986). This includes work which discusses different dialects of
Abkhaz (e.g. Bruening 1997, Vaux 2015, Vaux & Samuels 2018, Andersson et al. 2023
on Cwyzhy Abkhaz; see Arsba 1979 for a book-length treatment of Abkhaz stress with
data from several dialects).

The patterns of Abkhaz stress assignment also appear to have been stable over a
very long time. The earliest grammar of Abkhaz, Uslar (1887), contains many inflected
forms of representative stems like /q’a/ ‘be’ with the exact patterns of stress behavior that
characterizes this verb today. Similar but non-identical stress systems are also found in

other Northwest Caucasian languages, notably Abaza and Ubykh (on Abaza see Genko
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1955: 62-68, on Ubykh see Dybo 1977; see Borise 2021b for discussion and additional
references). Having dealt with the nature of the stress data in the dictionary, I will now
discuss the inflected forms of both nominals and verbs which I chose for inclusion in the

studies of stress in this dissertation.

2.2.1.2 Nominal data

I examined definite and indefinite forms of nominals for the corpus study. The definite
form of an Abkhaz noun is its citation form, serving as the headword in dictionaries.
Dictionaries typically also include the indefinite form of nominals, sometimes
accompanied by plurals and possessed forms. The indefinite was chosen since it is
present for more nominals in Yanagisawa (2010), allowing for more data to be included.
In addition to this, alternations between definite and indefinite nominals frequently figure
in theoretical literature on Abkhaz stress (Dybo 1977, Spruit 1986), making them a good
basis for an empirical evaluation of theories of Abkhaz stress. Definites are marked with

a prefix /a-/, while indefinites are marked suffixally with /-k’/. Examples are shown in

(12).

(12)  Definite-indefinite pairs (Yanagisawa 2010: 258-259)

a. ajia
[4-1a]
DEF-eye

eye

b. JaK
[1a-k’]
eye-INDF
‘one eye’
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I retain the terminology ‘definite’ and ‘indefinite’ in glosses and when discussing these
forms in text. However, as reflected by the translations in (12), these categories do not
always map onto the English meanings of ‘the’ and ‘a(n)’ respectively. Chirikba (2003:
23-24) notes so-called generic uses of the definite article /a-/, which are translated with
English bare nouns, a convention I follow throughout this dissertation. Sometimes the
definite /a-/ may even be used when an English translation requires an indefinite article

(Hewitt 2010: 29):

(13) Non-correspondence between Abkhaz and English definiteness

Ac ny33a ayur.

[a-s-diw-dzdza a-wi-jt’]

DEF-SNOW-big-INTENSIFIER  3SNO-woOrk-DYN.FIN

‘There was a (*the) really huge snowfall.’

Hewitt (2010: 276)*

Similarly the way to say ‘one NOUN’ is to attach the indefinite article to the stem,
exactly as in (12) b. (Yanagisawa 2013: 87). Since the English ‘a NOUN’ can often be
rendered with the definite article in Abkhaz as in (13) above, I have preferred to translate
indefinites as ‘one NOUN’, a sense which is never found for /a-/. This should not be

taken to imply that such words do not also have meanings which are closer to English

‘a(n)’.

2.2.1.3 Verbal data
For verbs I decided to extract seven inflected forms. Inspecting the dictionary showed

that these seven forms were consistently reported for a large number of verbs, and that

2 I treat the noun-adjective combination here as one word, since a noun and its following adjective form a
single domain for stress assignment and processes sensitive to stress, such as schwa epenthesis (see
Chapter 5 for data, and Chapter 8, Section 8.2.6 for some discussion; on schwa epenthesis, see Chapter
4).
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they often exhibited stress alternations. All forms come from so-called dynamic verbs,
which denote events, as opposed to stative verbs which denote states. Below are glossed
examples of the seven categories of verb forms I will study, labeled with the slots of the
verbal template that they fill. I also repeat the verb template from Chapter 1 here (see
Chapter 1, Section 1.3.3.2 for discussion). Note that throughout, the person markers are
prefixal, while the tense-aspect-mood-evidentiality morphology is suffixal. The infinitive
(also called the masdar) behaves rather more like a noun than a verb, and does not follow
the verb template; instead it is marked by the ubiquitous definite nominal prefix /a-/ and
the suffix /-ra/. I translate such forms as ‘VERB’ in this dissertation, but ‘VERB-ing’
would have been no less appropriate. The forms are from the verb ‘disappear’, with the

preverb [k’ala-] ‘through’ and the stem [(E] ‘disappear’.

(14)  Simplified verb template (Chirikba 2003: 38-39)
A 0] PREV E NEG caus STEM DYN NEG TAME
(15) Glossed examples (Yanagisawa 2010: 213)
a. Infinitive (verbal noun)

aKpuIa3pa_

[a-k’3la-dz-ra]

DEF-PREV(through)-disappear-INF

‘disappear’
b. Present (affirmative)

JIKBITIA3YCHT

A-PREV-STEM-DYN-TAME

[d-k’3la-dz-we-jt’]

3SHA-PREV(through)-disappear-DYN-DYN.FIN
‘(s)he disappears’
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c. Present (negative)

JKbLIa3yam
A-PREV-STEM-DYN-NEG
[d-k’3la-dz-wa-m]
3sHA-PREV(through)-disappear-DYN-NEG
‘(s)he does not disappear’

d. Imperative (affirmative)

bxbinaz!

A-PREV-STEM

[b-k’3la-dz]
2sFA-PREV(through)-disappear
‘Disappear!’

e. Imperative (negative)

bxbinam3bin!

A-PREV-NEG-STEM-TAME
[b-k’3la-m-dza-n]
2SFA-PREV(through)-NEG-disappear-NEG.IMP
‘Don’t disappear!’

f. Past absolute (affirmative)
JIKBITTIA3HBI
A-PREV-STEM-TAME
[d-k’3la-dz-na]
3SHA-PREV(through)-disappear-pPST.ABS
‘him/her having disappeared’

g. Past absolute (negative)
JIKBITIAM3KOa
A-PREV-NEG-STEM-TAME
[d-k’3la-m-dz-k’¥a]
3SHA-PREV(through)-NEG-disappear-NEG.PST.ABS
‘him/her not having disappeared’

An important caveat is in order here about fixed stress. Some stem have stress in the

same position for all seven forms, without any alternations. This is exemplified by

‘disappear’ in (15) above, where stress always falls on the preverb. However, the forms
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included only comprise a small subset of possible nominal and verbal inflections in
Abkhaz. Stress shifts can and do occur in other forms as well. It is easy to get the
impression that both (16) a. and (16) b. show the same pattern, both with fixed stress,
albeit on different syllables of the stem. However, as (16) c. shows, these words belong to
different categories, since they exhibit different behavior in the plural. (16) d. i.-v.
illustrates that the stem °‘stand’ appears to exhibit fixed stress on all forms in its
paradigm(s). This is revealed to be an inaccurate generalization in (16) d. vi. I am not
aware of any Abkhaz stems which always have surface stress in a fixed location. Stress

alternations can always be created with the right combination of affixes.

(16)  Absence of forms with fixed stress
a. Yanagisawa (2010: 259)

1. anaba
[a-laba]
DEF-stick
‘stick’

1. nabax
[laba-k’]
stick-INDF
‘one stick’

b. Yanagisawa (2010: 202)

L. aka0a
[a-k’aba]
DEF-shirt
‘shirt’

1. Kabak
[k’aba-k’]
shirt-INDF
‘one shirt’
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il.

il.

1il.

1v.

aadakoa

[a-laba-k*ha]
DEF-stick-N.PL

‘sticks’

Yanagisawa (2010: 259)

akabakoa

[a-k’aba-k“a]
DEF-shirt-N.PL

‘shirts’

Yanagisawa (2010: 202)

CBIMTBUICUT
[so-m-gadle-jt’]
1SA-NEG-stand-DYN.FIN
‘I didn’t stand up’
Yanagisawa (2010: 74)

JITBLTAHBI
[d-gdla-no]
3SHA-stand-PST.ABS
‘him/her having stood up’
Yanagisawa (2010: 75)

CThlIaXbaH
[s-gdla-yia-n]
1sA-stand-PRF-PST

‘I had already stood up’
Yanagisawa (2010: 74)

banrsun!

[b-a-n-gadl]
2SFA-3SNO-PREV(on)-stand

‘Stand on it! (feminine addressee)’
Yanagisawa (2010: 313)

Maxarbuio
[j-a-xa-galo]
A.REL-3SNO-PREV(over)-stand.DYN

‘who is standing over it (relative clause)’
Yanagisawa (2010: 437)

61



Vi. camXarblUIeuT
[s-amya-gole-jt’]
1 SA-NONVOLITIONAL-stand-DYN.FIN
‘I stood up against my will’
Yanagisawa (2010: 75)
We are now ready to see how the corpora made up from the inflected nominal and verbal

forms discussed above were created.

2.2.2 Creation of the corpora

I used a semi-automated process involving a series of Python 3 (Python Software
Foundation 2024) scripts to create the database corpora for nominal and verbal stress
alternations. Below I describe this process, covering any exclusions I made, as well as
some details on the data processing steps taken. The purpose is not to describe every line
of code in this process, but to give a brief overview of how the corpora were created,
including a discussion of the division of labor between manual and automated work. I
also include methodological discussion aimed to help other linguists who wish to create

similar corpora for other languages.

2.2.2.1 Creating a corpus using Python 3

This study was made possible by Tamio Yanagisawa, who kindly provided me with a
PDF version of his dictionary. Although I have access to the print version of Yanagisawa
(2010), the avoidance of scanning, Optical Character Recognition (OCR), and correcting
the OCR saved me great amounts of time. I copied the text of the dictionary into a
plaintext .txt document which served as the input for the Python scripts. The dictionary is
typeset in a proprietary font, so that when “mo-a-MpI-rixpa-a!” ‘don’t read (it)!” is written

in the dictionary, copying the text yields “w’-a-myj-1px;a-n@”. Fortunately all characters
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used in the Abkhaz alphabet are rendered uniquely, making it straightforward to map the
illegible renderings back to Unicode Abkhaz letters.

Relevant headwords were identified based on the grammatical tags in square
brackets supplied after each headword: [n.] ‘noun’, [adj.] ‘adjective’. Verbs were
identified based on the headword having the morphological structure [a-...-ra] (see (15) a.
above), and the entry containing information about transitivity, a property unique to
verbs. For nominals it was straightforward to look for forms immediately after the
headword which appeared to be indefinites, i.e. having the structure [...-k’]. However, not
all verbs in the dictionary are inflected for the same forms, and some verbs have more
inflected forms than others. The verbal scripts instead looked for grammatical tags like
[pres.] ‘present tense’ in the verb entry to check that all seven forms in (15) could be
found.

A sample dictionary entry for the verb ‘open’ is shown below. It begins with the
infinitive headword in bold a-pr-pa [a-rt’-r4], followed by verb category information
([tr.] for a transitive verb). The bracketed “C3 open C1” gives a translation as well as an
indication of the argument structure: the opener is marked by an ergative (abbreviated C3
in the dictionary), and the thing opened by an absolutive (abbreviated C1). After this are
inflected forms of ‘open’, preceded by tags such as [pres.] for present tense. Later the
entry contains example sentences using the verb ‘open’, translated into English and

sometimes also into Russian.
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(17)  Figure 2.3

a-pr-pa [tr.] [Cl-a-C3-S / C1-a-C3-Neg-S [C3 open Cl] (Fin. [pres.] u-a-CeI-pT-y€-KT / M-a-CHI-
pT-yd-M (-pT-36-M), [a0r.] M-a-CRI-PT-UT / U-a-C-MBI-PT-UT (-pT-36-UT), [imper.]| u-a-pTri! / u-
a-0-MEI-PTHi-H!, M-a-TabI-pPTHE! / H-a-ma-Mel-pTei-a!; Non-fin. [pres.] (C1) u-a-ne-pT-yi / u-
a-m-MBI-pT-yd, (C3) u-a-3pl-pT-yd / u-a-3-Mel-pT-yd, [aor.] (C1) u-a-nbI-pThi / M-a-1-MBI-PTH,
(C3) u-a-3u1-pThi / U-a-3-MuI-pTHi, [iImpf.] (C1) u-a-me1-pr-yd-3 / u-a-n-me-pr-yi-3, (C3) u-a-
3B-PT-yd-3 / U-a-3-MBI-pT-yd-3, [past indef ] (C1) u-a-mer-pTei-2 / u-a-n-mMel-pTHi-2, (C3) u-a-
3BI-PTHi-3 / U-a-3-MBI-PTH-3; Abs. n-a-pT-HH / H-a-MBI-pTHi-Kaa) 1. to open: A-1HEHILEIP a-
uI-pT-yé-ut. They are opening the window. A-1pénybrlp a-pT-pd kand-y? Is it possible to
open the window? Moo omrpsims 0kHO? A-TREHITRHP a-CRI-PTH-p kand-ma? May T open
the window? Mhue moxcno omkpuims 0kHO? Alpcyaa p-euxabri Tei-ka-M-KoaH duzapa c-3-da-
pT-ya-M, U-dapiacHel y-na-Hui g-aa-y-ra-p-o-yn! (AF) [ cannot open the assembly without
the leader of the Abkhazians being present. [cf. a-T-pa “to open”]
Sample entry from Yanagisawa (2010)
For both corpora, it was necessary to clean up punctuation marks which had incorrectly
been parsed as part of an Abkhaz word. I mapped the orthographic forms with stress
marks to simplified phonological forms, with <C> for any consonant, <Aa> for [a] and
<Yy> for [0]. Capital <A, Y> denote stressed vowels, while lowercase <a, y> denote
unstressed vowels. Replacing all consonants by a single symbol reflects an assumption
that the sonority of the consonants does not affect stress placement. Although no previous
work has identified any sonority restrictions on Abkhaz stress, I provide evidence which
supports this assumption in Chapter 6, Section 6.1.6.

I excluded four types of words: 1) words with stress on long [aa], 2) words with
non-native vowels, 3) words with no stress marked, and 4) words with multiple stresses
marked. Many speakers of Abkhaz have a stress contrast between [4a] and [a.4] (Cvinaria
1987: 70), and dictionaries typically reflect this (Genko 1998, Kaslandzija 2005).
However, some speakers have lost this contrast, so that in Hewitt (2010) the two are

transcribed identically. Yanagisawa (2010: 14) writes that Tsvinaria-Abramishvili “could

not tell which of them is stressed”, but such words are transcribed either with [4a] or [ad]
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based on etymological information and other dictionaries. I have preferred to exclude

such words, since their stresses do not come from the speaker who provided the forms.

Even recent loanwords appear to largely follow the same principles of stress

assignment as native words. They still exhibit stress alternations in the same contexts as

the native vocabulary:

(18)

a.

il.

il.

Stress patterns in native and borrowed words
Native /la/ ‘dog’ (Dybo 1977: 42)

anma
[a-14]
DEF-dog
‘dog’

ayakoa
[a-la-k"h4]
DEF-dog-N.PL
‘dogs’

Borrowed /st’at’ja/ ‘article’ < Russian /statija/ ‘article’ (Yanagisawa 2010: 393)

acrarua
[a-st’at’ja]
DEF-article
‘article’

acTaTHakoda
[a-st’at’ja-k"h4]
DEF-article-N.PL
‘articles’

Nevertheless 1 have excluded stems which contain the non-native vowel graphemes

<u y e o> (transliterated <i u e 0>). Common verbal affixes which include <u y> have

been left intact. I have replaced these symbols with G for ‘glide’ in the simplified

phonological transcriptions, since it is not always straightforward to determine whether
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these represent consonants or vowels in Abkhaz orthography (see discussion immediately
below).

Removing these four graphemes in stems is a very coarse-grained way of
removing loanwords, which is both too restrictive and not restrictive enough. It is too
restrictive because <u y> are also used to write the native glide phonemes /j w/, and the
native sequences [ij, uw] arising from vowel coloring (see Chapter 1, Section 1.3.2).
However, orthographic conventions render some words with these phonemes difficult to
use in a study of stress. For example, if one is told that the orthographic word <arioyapa>
‘to cry’ with the four vowel graphemes <a...ya...a> (which we may transliterate as
<a...ua...a>) has peninitial stress, it is not possible to know whether the pronunciation is
[aﬁ’wﬁwara] (correct, stress on <y> grapheme) or *[af[’wwéra] (incorrect, stress on <a>
grapheme) (Hewitt 2010: 22). Yanagisawa (2010) generally conveys the pronunciation in
such cases, and even has IPA transcriptions for some words to disambiguate <y> = [wu]
vs. <y> = [uw], both of which are seen in <aycypta> [awusuwrtta] ‘place of work’
(Yanagisawa 2010: 432). However, these distinctions are not marked consistently, and |
have therefore excluded such words.

On the other hand, there are also many loanwords which are included in the
corpora because they contain only the native vowels [a], [2]. To exclude these it would be
necessary to check each word in resources on Abkhaz loanwords (see Chirikba 1996 for
an etymological dictionary of Northwest Caucasian). Even then it is difficult to know
which words to include, since Abkhaz has a long history of language contact with many

languages (see Chapter 4, Section 4.4.2 for discussion of the synchronic status of older

3 Recall from Chapter 1, Section 1.3.2 that the Abkhaz grapheme <o> denotes labialization on the
preceding consonant, and does not mark the vowel [], which is written <sr>.
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loanwords with non-native vowels in Abkhaz). In a study of native English words, it is
clear that words like fish should be included, but which to include out of egg (< Old
Norse), army (< Old French), passion (< Old French), fea (via Dutch, and ultimately
< Proto-Sino-Tibetan), cot (< Hindi), robot (< Czech)? Like in English there are many
older loanwords in Abkhaz which only linguists know are non-native, but it is not clear
where to draw the line between native-like loanwords and loanwords which are still
recognized as such.

Occasionally forms are left without stresses in the dictionary, and these clearly
cannot be included. Yanagisawa (2010: 14) uses multiple stress marks if a word has
several possibilities for stress.” I have excluded such words because when multiple forms
are considered, it is not clear which variants belong together. For example, some forms of
‘to conclude’ show optionality in stress placement while others do not. Does (19) a.
belong in a set of stress alternations with the present tense form in (19) b. i. or with the
present tense form in (19) b. ii.? Based on my knowledge of Abkhaz stress, I would
assume that the answer is (19) c., but I do not want to impose on the data my theoretical

ideas of which forms ‘ought to’ belong together.

(19)  Ambiguous stress patterns (Yanagisawa 2010: 59)

a. MPBIOKbATIAHBI
[ji-ro-bza-ts’a-nd]
3NA-3P0-PREV(between)-put-PST.ABS
‘them having concluded it’

4 In cases of optionality concerning factors other than stress, e.g. vowels which can be present or absent
optionally, I arbitrarily included the first variant given.
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1. MPBIOKBAPTIONT

[ji-rd-bza-r-ts’o-jt’]

3NA-3PO-PREV(between)-3PE-put.DYN-DYN.FIN

‘they conclude it’

ii. MPBIOKbAPTIOUT

[ji-ro-bza-r-ts’o-jt’]

3NA-3P0-PREV(between)-3PE-put.DYN-DYN.FIN

‘they conclude it’

After these exclusions the nominal corpus is finished. It contains 545 stems, each with a
definite and an indefinite form, for a total of 1,090 words. The verbal data are
considerably more complex, and some additional processing is required.

In order to use a corpus of Abkhaz verbs to study stress, it is necessary to know
the gloss of each form. Different morphemes have different stress properties, and it is
important to know whether a particular instance of the prefix /r-/ represents the accented
‘3p0’ or the unaccented ‘3PE’. Yanagisawa’s dictionary provides this information
indirectly in headword translations, aided by the fact that all inflected forms have
morpheme boundaries marked. Note in (17), for example, that the stem is not translated
as ‘close’, but ‘C3 close CI’. In the dictionary’s terminology, this means that the verb
takes an absolutive (C1) and an ergative (C3).” Since Abkhaz verbs follow a strict
templatic order, this is sufficient to gloss each inflected form based on which templatic
slots are filled. For a transitive verb like ‘close’, with an ergative and an absolutive, the
present tense affirmative form will always be: A-E-STEM-DYN-DYN.FIN. This

predictability makes it possible to automatically gloss all forms in the verbal corpus, with

a few exceptions discussed immediately below.

5 C stands for ‘column’, and the number denotes the linear order of the person prefixes in the verbal
template. The order is absolutive-oblique-ergative, giving C1-C2-C3 respectively.
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Errors in the automatic glossing procedure can arise in several ways. Some forms
contain missing morpheme boundaries in the dictionary, others are problematic since the
hyphens separating forms spread across multiple lines are identical to the hyphens that
separate morphemes within a form, and still others contain segmentally null morphemes
which still affect stress. This latter problem is common with certain preverbs, where a
singular third-person oblique argument is not expressed segmentally, but where stress
falls as if it were still there. These forms all have incorrect or misleading glosses, since
there is a discrepancy between the expected number of morphemes and the number of

morphemes actually found in the surface form.

(20)  Null oblique arguments (Spruit 1986: 62)
a. Heipyama?

[d3-O-r-wa-ma], *[do-O-r-wa-ma]

3SHA-3SNO-Cross-DYN-Q

‘Does (s)he cross it?’
b. Hpsipyama?

[d-r3-r-wa-ma]

3SHA-3PO-Cross-DYN-Q

‘Does (s)he cross them?’
Some attempts were made to fix morpheme boundary typos automatically, but many
verbs would require a hand-supplied gloss for all seven forms to ensure that there are no
mistakes. In the future it may be worth taking the time to gloss such cases by hand, but
for the present version of the corpus, they were instead excluded. This has the advantage
of removing segmentally null morphemes from the corpus, making the scripts for the

evaluation of theories of Abkhaz stress considerably simpler (see Section 2.2.3).

Manual inspection of the data was necessary, however, to identify cases where
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morphemes appeared in an unexpected position. According to the verbal template, the
negative prefix is expected to appear between a preverb and its verb stem:
PREV-NEG-STEM. In some forms, however, we see NEG-PREV-STEM instead. Such forms
may have been lexicalized as not having a preverb at all (PREV-STEM > STEM), which
would explain why the ‘preverb’ is never separated from its stem. These forms were
excluded since it is not clear that the morphological analysis given in the dictionary
corresponds to the structure speakers assign it synchronically.

Two additional datapoints for each verb were entered by hand. First of all, a
translation into English was included. Secondly, the dictionary does not include a
morpheme boundary between the causative prefix and the following stem, with the
rationale that they are always immediately adjacent to each other. This meant that
automatic identification of causative verb forms was impossible, and this information was
instead entered manually. Causative and non-causative verb forms have previously been
described as having different stress patterns (Dybo 1977, Spruit 1986), so this
information cannot be ignored in a study about stress. This is an example of a situation
where the benefits of hand annotating forms outweighs the time cost, and where
excluding data would not be suitable.

The automatic glosses arrived at may still seem to be deficient. Is it really enough
to gloss a form like [b-tsh4] ¢ go!” as A-STEM rather than 2sra-go? Of course each verb
stem is listed on a separate row in the corpus, so using ‘STEM’ rather than ‘go’ does not
cause different stems to be mixed up. The exact identity of the prefix may seem
important, but in fact, all absolutive prefixes have the same stress properties, and the

same holds for obliques and ergatives, with one exception discussed below. The

70



parallelism in stress assignment across affixes is clearly seen in paradigms like those
below. See Section 2.2.3 for further discussion of the accent status of functional
morphemes in Abkhaz and Chapter 7, Section 7.4 for a theoretical analysis of why affixes

with the same case show the same accentual behavior.

(21)  Identical behavior of person markers with same case (Yanagisawa 2013: 145-146)

a. [X-Y-mo-wp’]
X.A-Y.0-have-STAT.PRES

‘Y has X°
b. [s-bd-mo-wp’] ‘you (feminine) have me’
c. [s-13-mo-wp’] ‘she has me’
d. [s-4-mo-wp’] ‘it has me’
e. [s-["3-mo-wp’] ‘you (plural) have me’
f. [s-rd-mo-wp’] ‘they have me’
g. [Wu-sd-mo-wp’] ‘I have you (masculine)’
h. [b-sd-mo-wp’] ‘I have you (feminine)’
. [d-sd-mo-wp’] ‘I have him/her’
J. [ji-sd-mo-wp’] ‘I have it/them’
k. [J¥-sd-mo-wp’] ‘I have you (plural)’

The only exception is that for ergatives, the morpheme /a-/ ‘3sSNE’ is accented, while other
ergatives are unaccented (Spruit 1986: 57). Since this morpheme does not occur in the
corpus, nothing needs to be changed to account for it. In Chapter 7, Section 7.4 I propose
that the metrical parallelism is because person prefixes should be decomposed into a
segmentally overt prefix with person/number/gender/animacy features, and a segmentally
null prefix with case features which can be either accented or unaccented. If all obliques
contain the same accented oblique case morpheme, it explains why they are all accented,
as seen in (21). But independently of why this pattern arises, nothing is lost in terms of

stress by glossing all absolutive prefixes simply as absolutive.
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Once glosses have been provided, and relevant information added by hand, the
verbal corpus is complete. It contains seven inflected forms each of 445 verb stems, for a
total of 3,115 words. A partial entry for the verb ‘to feel’ is shown below. The first three
columns are the infinitive form [ak’ra] ‘to feel’, written akpa (column 1; with morpheme
boundaries and a capital A for stress on the final vowel), with the phonological
transcription a-C-CA (column 2), and the simplified gloss DEF-STEM-INF (column 3), i.e.
the first morpheme is the definite prefix, the second the stem, the third the infinitive
suffix. The full entry includes six other such triplets of forms for the remaining six verb
forms analyzed (not shown). At the end of the entry is grammatical information about the
verb: it has absolutive and oblique person markers (column 4; there is no preverb), it

means ‘to feel” (column 5), and it lacks a causative (column 6).

(22) Figure 2.4

a-k-pA |a-C-CA ‘DEF-STEM-INF ‘ ‘Absolutive, oblique ‘ ‘to feel” | No causative

Partial verb entry from the corpus
The verbs included have all attested common combinations of person prefixes in Abkhaz.
All verbs have at least an absolutive marker. Some verbs also have either an oblique
marker, or an ergative marker, or both. These verb types can appear with and without
preverbs, and verbs with an ergative marker may also have a causative prefix. In (23) I

summarize how many verbs belong to each of these categories in the final version of the

corpus. An N means the relevant property is absent, while a Y means that it is present.
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(23) Figure 2.5

Person markers Causative | Preverb | Example | Translation Number of verbs
Absolutive N/A N [atshard] ‘to go’ 72
Y [ak’ahara] |‘to fall’ 24
Absolutive-oblique | N/A N [ayara] ‘to pull’ 12
Y [ap"dlara] | ‘to meet’ 72
Absolutive- N N [azra] ‘to dig’ 59
ergative Y [argdlara] | ‘to build’ 64
N Y [ag“athara] |‘to notice’ 54
Y [athara”‘”hré] ‘to make empty’ | 14
Absolutive- N N N/A N/A
oblique-ergative v [arbard] ‘to show”
N Y [ak“ht¥hara] | ‘to pour on’ 57
Y [ayart’vard] | ‘to seat at’ 10
Total 445

Morphological verb categories found in the corpus

2.2.2.2 Methodological recommendations

I close this section with some methodological recommendations for others who wish to

work with similar data from other languages. Whichever methodology is used, it is

crucial to document the workflow. This section has documented my methodology in

writing, but I also have the scripts I ran to produce the corpora in the first place.

One of the most important choices is finding an appropriate source. At the start of

this section, I mentioned the reasons for choosing Yanagisawa’s (2010) dictionary over

the many other dictionaries available. The specific requirements for each project are

different, but for computer analysis, it will always be easier to work directly with digital

materials (rather than pages scanned from a printed book, for example) with consistent

formatting. Linguistic materials prepared using database software will often have a high
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degree of internal consistency in formatting, but compiling a dictionary is an enormous
undertaking, and some inconsistencies are sure to appear.

As for the code itself, I have attempted to follow the usual best practice
recommendations for programming languages. This includes ensuring proper version
control as scripts are edited and refined, and including comments in the code to make it
clear which script does what. In creating the corpora described above I have used
multiple scripts to accomplish subparts of the necessary processing, and I have given
these scripts a number according to the order in which they should be run. Even with
descriptive filenames, it may not be clear whether to run “Extract wordforms.py” before
or after “Sort headwords.py”, and such information is easy to forget over the course of
months or years of working on a project.

I have avoided editing the files created by Python scripts manually to correct any
errors. For each corpus I have had to rerun the scripts many times, even when I was
certain that everything was in its final version. In such cases, it is not feasible to
remember details such as having to insert a hyphen in the item on line 343 after the third
script. It is preferable to include a line of code whose sole purpose it is to fix the hyphen
on line 343. This goes counter to usual programming recommendations against item-
specific code, but I have found this solution preferable to the two alternatives of

discarding such forms or correcting them by hand each time.

2.2.3 Using corpora to evaluate theories empirically
There are several problems which face linguists who wish to understand stress

assignment in Abkhaz, especially in the highly complex verbs. It is difficult to pick out a
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small set of representative forms to get an overview of the system. Each verb has
hundreds or thousands of possible inflected forms, and verbs can be divided into a wide
array of categories based on the presence or absence of certain person prefixes, of a
preverb, or of a causative marker. These problems are compounded by phonological
factors such as stem length, and the fact that different stems may belong to different
accentual categories.

In this dissertation, I instead begin with a hypothesis about Abkhaz stress
assignment, and evaluate it empirically against the data in the corpus using Python
scripts. The evaluation procedure is explained in greater depth below, but it involves
starting with underlying representations of the words in the corpora and using the
hypothesized stress assignment algorithm to derive surface forms. The predicted locations
of stress can then be checked against the actual locations of stress recorded for each word
in the corpus.

This initial hypothesis may be incorrect; in fact, it is expected to be incomplete at
the very least. However, by evaluating even an imperfect hypothesis, we can identify
where its empirical problems lie, looking for patterns in where the theory makes incorrect
predictions. Equipped with this knowledge, we can then modify the initial hypothesis to
attempt to remedy its flaws. This work requires human linguistic insight, and cannot be
automated. By evaluating the new theory against the corpus again, we receive
quantitative feedback on how much we have improved. In this way we not only use
corpora to evaluate hypotheses from previous work, but there is also a mechanism for
how to iteratively improve on those hypotheses and come up with new theories with

increased empirical coverage.
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The initial hypothesis for Abkhaz stress assignment is Dybo’s Rule, originally
formulated as in (24) a. and rephrased slightly with no empirical consequences in (24) b.
Dybo (1977) uses the terms ‘dominant’ and ‘recessive’ for ‘accented’ and ‘unaccented’
respectively. These terms have become influential in subsequent work (Spruit 1986,
Yanagisawa 2013, Vaux & Samuels 2018), but I use the ‘accented’ terminology
throughout the dissertation. Dybo (1977) also refers to dominant morphemes as having a

higher ‘valence’ than recessive morphemes.

(24) Dybo’s Rule (Dybo 1977: 43)

a. “[S]tress always falls at the end of the first sequence of morphemes of the highest
valence™®
b. Stress falls on the leftmost accent not immediately followed by an accent

I discuss Dybo’s Rule more in Chapter 5, where I derive it from the bottom up using
small datasets of Abkhaz stress alternations, arguing that it is a necessary component of a
theory of Abkhaz stress.

In order to use this rule of stress assignment to assign stress to the forms in the
nominal and verbal corpora by means of a Python script, the computer needs to have
access to the underlying accentual status of all morphemes in the corpus. I begin by
discussing functional morphemes, covering stems and preverbs further on in the text.
Here I rely on Spruit (1986), who gives an analysis of the accents of many functional
morphemes in Abkhaz based on the stress behavior of these morphemes in his fieldwork
data. I stress that these assumptions are not necessarily correct. It is necessary to start

with a theory, which may be more or less promising. Once it is evaluated empirically

6 Original Russian: “[y]mapeHue Bcerga CTaBUTCS B KOHIIE HEPBOM IMOCIENOBATENbHOCTH Mopdhem
BbICIIEH BaneHTHOCTH, my translation.
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against the corpus data, it will be possible to make improvements based on where the
original assumptions proved inadequate. In Chapter 6, Section 6.3 I will propose several

amendments to these assumptions.

(25)  Accent status of functional morphemes (Spruit 1986: ch. 2)

Accented Unaccented

All oblique person markers: All absolutive person markers:
/s-/ 180, /w-/ 2sMmo, /b-/ 2SFO, /j-/ 3sM0, /1-/ 3sFO,  /s-/ 1SA, /w-/ 2SMA, /b-/ 2SFA,
/a-/ 3sN0, /h-/ 1po, /[¥-/ 2P0, /j-/ 3PO /d-/ 3SHA, /j-/ 3NA, /h-/ 1Pa,

/f¥%-/ 2PA, /r-/ 3PA

One ergative person marker: /(n)a-/ 3SNE’ Most ergative person markers:
/s-/ 1SE, /w-/ 2SME, /b-/ 2SFE,
/j-/ 3SME, /1-/ 3SFE,
/h-/ 1pE, /[¥-/ 2PE, /r-/ 3PE

The dynamic suffix: /-wa/ The negative prefix/suffix: /m/

The past absolute suffix: /-n/ The dynamic finite suffix: /-jt’/

The definite prefix: /a-/ The negative imperative suffix: /-n/®

The infinitive suffix: /-ra/ The negative past absolute suffix:
/-k’va/

The indefinite suffix: /-k’/
Spruit’s (1986) analysis also involves a number of affixes which have segmentally
identical but accentually different allomorphs in certain environments. Implementing the
exact proposal in Spruit (1986) was not possible for a number of reasons. In some cases,
the proposals are too narrow, discussing the effects that individual verb stems have on

other morphemes (Spruit 1986: 72). In other cases, Spruit (1986) notices and exemplifies

7 Recall from Section 2.2.2.1 that this morpheme does not occur in the corpora.
8 As far as I know, Spruit (1986) does not discuss the accent status of this morpheme, but since it never
bears stress in any surface form, I have treated it as unaccented here.
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an exception to Dybo’s Rule, but does not identify the context precisely enough to allow
a computer to interpret it unambiguously. In Chapter 6, Section 6.3 I return to the
question of which of the above assumptions need to be modified to better account for
Abkhaz verb stress, including some of the patterns of allomorphy proposed by Spruit
(1986).

There is, understandably, no source which attempts to list the accent status of all
stems and preverbs in Abkhaz. But in order for a computer to evaluate Dybo’s Rule
against the corpus, it needs to have precisely this information. Here the script evaluates
all possible options by trial and error, and uses whichever set of accent specifications
works best empirically on the inflected forms of each stem. In other words, the script
answers the question: Is there any possible underlying accent specification for this stem,
such that Dybo’s Rule yields the pattern of stress alternation observed in the corpus? In
the verb [a-th-q’ja-rd] atkpapa ‘to jump out’ (Yanagisawa 2010: 414), there is a preverb
/th/ which can be accented or unaccented, and a stem /q’ia/ which can be accented or
unaccented. This gives 2 x 2 = 4 total options for the accent specifications of this verb.
The script evaluates all four possibilities against the seven forms of this verb in the
corpus, and uses the accent specifications that lead to the highest number of forms being
correctly predicted. Note that the causative prefix /r-/, absent in (25), is segmented as part
of the stem in the dictionary (see Section 2.2.2), and the current implementation of the
Python program treats it as such, potentially allowing its accent specification to vary
across different stems. In Chapter 6, Section 6.3 I return to the stress behavior of the
causative prefix, and modify this assumption.

The automated evaluation of Dybo’s Rule evaluates each row in the corpora
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separately. This means that the stem /sas/ ‘guest’ could have different accent
specifications as a nominal stem ‘guest’ and as a verbal stem ‘be a guest, go as a guest’.
Similarly, preverbs and stems which appear in multiple verbs are re-evaluated separately
for each new preverb-stem combination. Empirically this is not of great significance.
Both nominal and verbal stems for ‘guest’ behave the same, which is unsurprising since
they involve the same unaccented stem /sas/. Technically it is a waste of time for the
computer to discover this fact twice, but the scripts still run in a matter of seconds.

In order to avoid this behavior, it would be necessary to gloss each noun and verb
in the corpora by the preverb and stem morphemes they contain. This includes
disambiguating many homographs and homophones, such as /dz/ “flea’, /dz/ ‘water’,
and /dz/ ‘disappear’. In many cases where a preverb combines with a stem, it is also
difficult to know which morphemes are involved. The verb [4-k*'-k’-ra] ‘to aim at’ is a
non-compositional combination of the preverb /k*'/ ‘on’ and a verb stem /k’/, but it is
unclear which of the six homophonous verb stems /k’/ is being used. Is it ‘catch’, ‘hold’,
“fit into’, ‘feel’, ‘shut’, or ‘pester’ (Yanagisawa 2010: 208-209)? I have not attempted
such identifications, meaning that the verb stem in ‘to aim at’ may have a different accent
status than all six of the independently occurring verb stems /k’/.

In Chapters 6 and 8, where I use these scripts several times to evaluate different
theories of Abkhaz stress assignment, I make particular assumptions about the size of the
stress-bearing unit in Abkhaz. The description above is written as if each morpheme does
or does not carry an accent, following Dybo (1977). However, the scripts can be used to
divide longer morphemes into syllables or even smaller units, allowing each of these to

carry a separate accent. I return to this question in Chapter 6, and in Chapters 7 and 8 |
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discuss several possibilities for the size of stress-bearing units in Abkhaz in depth,
arguing for a segmental analysis in Chapter 7.

Running the scripts produces numbers indicating what proportion of the forms in
the corpora successfully had their stress placement predicted. Interpreting such numbers
is not straightforward. Intuitively higher numbers are better. However, we would like our
linguistic theories to neither overgenerate nor undergenerate, and the scripts only report
undergeneration. There is no attempt to automatically test whether all predicted accent
combinations in some theory do in fact correspond to some nominal or verbal stem in
Abkhaz. This means that a theory which predicts that any two morphologically related
forms can have any imaginable stress pattern with no restrictions will account for 100%
of the forms in the corpora. The automatic evaluation of a theory against the corpora must
therefore be accompanied by theoretically informed discussion, particularly where
overgeneration is concerned. I return to these topics in Chapters 6 and 8 where the scripts
are used.

The analysis described above uses Python programming to implement Dybo’s
Rule computationally, allowing a computer to evaluate the empirical merits of this stress
assignment algorithm against all 3,115 forms in the verb corpus and all 1,090 forms in the
nominal corpus. However, the examination of patterns and generalizations in the data,
and the proposed amendments to analyses of Abkhaz, are left to linguists. In this way, the
methodology I employ takes advantage both of what computers can do best — extremely
quick implementation of algorithms — and of what human linguists can do best —
identifying patterns in phonological data, and suggesting new theories to account for

these. This approach has the additional advantage of forcing us to commit to an explicit
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version of a theory — precise enough to be implemented by a computer — which is
something that is often hard to achieve with natural language descriptions in linguistic
papers alone.

I offer some discussion about the advantages and disadvantages of the this
methodology. A recurring theme in this type of digital phonological work is the division
of labor between computer software on the one hand, and human linguists on the other.
There are several advantages to computer-assisted phonological analysis. Testing whether
Dybo’s Rule accounts for 4,205 Abkhaz wordforms would take a human weeks or
months, but because the individual steps of the algorithm are so simple, it takes a modern
computer less than a second to accomplish the same task. Unlike humans, computers also
do not make errors due to fatigue or distractions, ensuring that the analysis is fully
reproducible. By implementing a theory on a computer, the linguist is also forced to state
it precisely and unambiguously, something that may be difficult to accomplish in natural
language.

Of course there are also many disadvantages. In order to be parsed by a computer,
all data must conform strictly to some very precise format. Any forms that do not meet
the specifications must either be tediously hand-corrected, a process which may take
longer than analyzing the forms by hand, or else discarded, risking biases in the form of
artificially regular datasets. In the interests of transparency, I have described the
exclusions in detail in Section 2.2.2.1 above.

Computers also make errors, but of a different kind than those human linguists
tend to make. A linguist who analyzes Abkhaz forms by hand can notice morphemes

appearing in unexpected positions, words which appear to be loanwords, or typos. By
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contrast, unless it is told in advance about every possible exception and edge case, a
computer will not care if it is fed Abkhaz verb forms or song lyrics or randomly
generated strings. A computer program will only notice what it is told to notice, meaning
that all work to ensure the quality of the input data is still the responsibility of a human
linguist.

Despite the disadvantages, I hope the discussion above has also highlighted the
positive aspects of conducting phonological analyses digitally. By using implementations
of phonological theories none of the theoretical rigor of smaller-scale manual analyses
needs to be lost, and the burden of the intellectually challenging work involved in
phonological analysis still falls on the shoulders of the linguist. The computer analysis
speeds up the repetitive steps of applying the same phonological grammar again and
again to thousands of forms, and the analysis is fully reproducible. This allows linguists

to study much larger datasets, thereby placing theories on a firmer empirical footing.

2.3 Conclusions
In this chapter I have surveyed some of the important methodological details which form
the basis of the empirical and theoretical work in subsequent chapters. I have given a
detailed overview of the methods involved in three acoustic experiments with four
speakers each, and will give the full lists of stimuli for each experiment in Chapters 3 and
4 where the results and analyses from the experiments are presented.

I have discussed the data present in two database corpora I have created from a
dictionary of Abkhaz, one for nominal stress alternations in 545 stems, and one for verbal

stress alternations in 445 stems. The patterns of stress assignment found in the corpora
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will be discussed empirically in Chapter 6, and analyzed theoretically in Chapters 7 and
8. In both Chapters 6 and 8 I will evaluate several theories of Abkhaz stress assignment
against the corpus data in a semi-automated fashion, using the Python-based
methodology I have described in this chapter.

I have attempted to highlight methodological choices which may be of use to
linguists who wish to use similar collections of digital data to study the phonologies of
other languages. This includes a discussion at the end of the chapter of the advantages
and disadvantages of automating parts of phonological analysis. I hope to have shown
that semi-automated computer-assisted research is viable even in theoretical phonology,
and that it allows theories to be put to the test empirically on a scale not possible without
digital methodologies.

The choice of using several different quantitative and theoretical methodologies in
this dissertation is motivated by the desideratum that theories should be built on a solid
empirical foundation. Especially in the domain of stress and prosody, it has been common
in previous theoretical work to rely on small datasets of forms transcribed by non-native
speakers. This makes it difficult to know whether the placement of stress is reported
accurately, and whether any patterns reported generalize to the rest of the lexicon. If both
the data and their representativeness are in question, it will be difficult to make any
theoretical progress in understanding stress.

Although speakers of different native languages agree where primary stress in
Abkhaz falls, the acoustic experiments discussed in this chapter document the phonetic
dimensions which differentiate stressed and unstressed vowels, and are also designed to

provide experimental data on the more elusive secondary stresses. The dictionary corpus
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data ensure that the generalizations reported in this dissertation are representative of the
nominal and verbal lexicon of Abkhaz. Hypotheses can easily be tested against thousands
of forms, without reliance on a handful of carefully selected example words. This is
especially useful for a language with the morphological and phonological complexity of
Abkhaz, where especially the verbs can be subdivided into a large number of categories
which cannot easily be studied without large digital corpora.

With the methodological background of this chapter, we are ready to turn to an in-
depth discussion of the properties of stress in Abkhaz in Chapter 3. Parts of this chapter
will introduce new phonological data, while other parts build directly on this chapter, and
will discuss the results and analysis of some of the acoustic experiments on Abkhaz stress

that I have conducted.
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Chapter 3: Properties of Stress in Abkhaz

In this chapter I provide an overview of some basic properties of Abkhaz primary stress
in relation to typologically common properties of stress systems. It serves as a data-
driven overview of the basics of stress in Abkhaz for Caucasianists and, especially, for
readers without prior familiarity with the language or language family. I begin with a
survey of crosslinguistically common properties of stress, and illustrate with data which
of these do and do not apply to Abkhaz. This is followed by an illustration of other
properties of the Abkhaz stress system which are important to know about even though
they are not crosslinguistically common. The conclusions can be summarized as follows:
Abkhaz stress is obligatory, culminative, and contrastive. Unlike in many languages,
stress assignment is not subject to window restrictions, nor is it sensitive to vowel length
or the presence or absence of coda consonants. In Chapter 9, I will return to the question
of how the theoretical analysis of Abkhaz stress in Chapter 7 fits into existing typologies
of stress.

Aside from these phonological characteristics of Abkhaz stress, I also provide the
first acoustic description of the word-level prosody in Abkhaz, based on a small study
with four participants. 1 find that FO, intensity, and duration all play a role in
differentiating stressed and unstressed vowels in Abkhaz, although speakers differ in
which dimensions they use, and how large the differences between stressed and
unstressed vowels are. Duration shows the least variation, followed closely by intensity.
For all participants in the experiment, stressed vowels are longer and louder than their
unstressed counterparts. However, there is much more variation in the use of FO. It

appears that some do not use FO, while others mark stressed vowels with low F0, and still
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others mark stressed vowels with high FO.

I also report on an experiment investigating the role of consonants in the Abkhaz
stress system. In terms of the phonology, morphemes consisting only of consonants are
known to participate in stress alternations in Abkhaz. The phonological participation of
consonants in the stress system will become important in Chapters 7 and 8. Previous
work implicitly assumes a neutralization of /ba/ (accented consonant, unaccented vowel)
and /bé/ (unaccented consonant, accented vowel) to [ba]. I do not find any evidence to
reject this assumption, and the analysis in Chapter 7 neutralizes these sequences in the
phonology. However, the statistical analysis is likely to be underpowered, so these results

should be interpreted with caution.

3.1 Phonological properties of Abkhaz stress

The table below summarizes some important properties of Abkhaz stress in the form of
yes-no questions. The properties chosen are common in many other languages around the
world, and are frequently addressed in literature on stress (see for example Kager 2007).
The remainder of this section will then illustrate the presence or absence of each property

with Abkhaz data.
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(D) Figure 3.1

Is Abkhaz primary stress ... Yes No
... obligatory on content words? X
... culminative, appearing at most once per word? X
... contrastive, forming perfect minimal pairs? X

... subject to window restrictions, never occurring further

than a fixed distance away from one of the word edges? X
... fixed in morphologically related forms of the same word? X
... limited to falling on a long vowel if there is one? X

... limited to falling on a syllable with a coda consonant
if there is one? X

... limited to falling on a unit of a minimum size? X

Abkhaz stress in a typological perspective
In Chapter 7 I propose a theoretical analysis of Abkhaz stress where individual segments
carry lexical accents, and suggest that whether syllables, moras, or segments serve as
accent-bearing units is a parametric choice with different languages having different
settings. Questions of stress typology will therefore continue to be relevant throughout

the dissertation, and I discuss some of the typological aspects in more detail in Chapter 9.

3.1.1 Obligatoriness
When uttered on their own, as in citation forms for example, Abkhaz words obligatorily

have primary stress on one vowel. This is illustrated for nouns, adjectives, verbs, and

adverbs in (2).
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2) Obligatory stress on content words

a. Noun
ana
[a-14]
DEF-dog
‘dog’
Yanagisawa (2010: 259)

b. Adjective
anorea
[&-tf*"gia]
DEF-bad
‘bad’
Yanagisawa (2010: 505)

c. Stative verb (denoting state)
UCBIMOYTI
[ji-sd-mo-wp’]
3NA-1S0-have-STAT.PRES
‘I have it/them’
Yanagisawa (2010: 238)

d. Dynamic verb (denoting event)
CaIXbOUT
[s-a-p"yio-jt’]
1sA-3sNO-read.DYN-DYN.FIN
‘I read it’
Yanagisawa (2010: 342)

e. Adverb

UPJIACHBI

[ji-r-las-na]

3NA-CAUS-quick-PST.ABS

‘quickly’

Yanagisawa (2010: 190)
The same is true of function words, again when uttered in isolation, as shown for
conjunctions, demonstrative pronouns, interrogative pronouns, and postpositions in (3).

In the context of a sentence, function words are of course more likely than content words

to lack phrasal prominence.
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3) Obligatory stress on function words

a. Conjunction
axa
[axa]
but
‘but’
Yanagisawa (2010: 436)

b. Demonstrative pronoun
ypT
[warth]
those
‘those’
Yanagisawa (2010: 430)

C. Interrogative pronoun
Nmma?
[ji-s-p"a]
A.REL-how-Q
‘How?’
Yanagisawa (2010: 200)

d. Postposition
albTaxb
[a-[thay]]
3sNo-behind
‘behind it, after it’
Yanagisawa (2010: 566)

Individual content morphemes may lack stress in particular morphosyntactic contexts.
This can include noun phrases with a modifying adjective, compounds, noun phrases with

a postposition, and verbs with an incorporated noun, as shown in (4).

(4)  Content words without stress

a. Adjective-noun phrase
aQHEHI
[a-yn-ts’ats"]
DEF-house-new
‘new house’
Yanagisawa (2010: 582)
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Compound

ao(bI)H yCKoa
[a-y(o)n-wus-kha]
DEF-house-work-N.PL
‘household chores’
Yanagisawa (2010: 582)

Postpositional phrase
aQHATHI _

[a-yn-a-ts’3]
DEF-house-3SNO-in

‘in the house’
Yanagisawa (2010: 582)

Non-finite’ verb with incorporated noun
anchIzKpa

[a-phsddz-k’-ra]

DEF-fish-catch-INF

‘to fish’

Yanagisawa (2013: 308)

Finite verb with incorporated noun
JIBITICHIZKUT

[do-phsddz-k’-ijt’]
3sHA-fish-catch-DYN.FIN

‘(s)he fished’

Yanagisawa (2013: 309)

3.1.2 Culminativity

Primary stress is also culminative in Abkhaz, meaning that it appears at most once per
word. This is easiest to illustrate with incorporation and compounding. Such
constructions always have only one primary stress, and do not retain the multiple stresses
of their multiple constituent morphemes. Examples are shown in (5) a.-b. below. Arstaa et
al. (2014: 102) report that reduplicated forms may have multiple stresses, although others
typically transcribe such forms with only one primary stress. (5) c. i. comes from Arstaa

et al. (2014), while (5) c. ii. and iii. with only one primary stress come from Kaslandzija

9 Here and immediately below I use ‘non-finite’ in its crosslinguistically familiar meaning, avoiding the
usual terminology in work on Abkhaz where this word refers to relative clauses (Chirikba 2003: 41).
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(2005: 754) and Yanagisawa (2010: 461). Unique to Arstaa et al. (2014) are also non-
reduplicated forms with multiple stresses. These appear to be irregularly distributed
across morphological paradigms, and are not reported by other linguists working on
Abkhaz. Some examples are shown in (5) d.-e., with data from Arstaa et al. (2014: 97).
However, some of these words are predicted to have secondary stresses (see Chapter 4,
Section 4.3 for data and discussion concerning the distribution of secondary stress). Even
if (5) d.-e. are rendering secondary stress, I have no explanation for the irregular

distribution of these stresses across morphological paradigms.

(%) Culminativity of stress

a.

. [a-wus] ayc ‘work (noun)’
DEF-work
Yanagisawa (2010: 431)

il. [a-w-rd] aypa ‘make, do’
DEF-make-INF
Yanagisawa (2010: 429)

iil. [a-wlsu-w-ra] aycypa ‘to work’
*[a-wlsu-w-rd]
DEF-work-make-INF
Yanagisawa (2010: 431)

b.

1. [a-t’™3la] aToblia ‘country’
DEF-country
Yanagisawa (2010: 397)

il. [a-wayd] ayaosl ‘person’

DEF-person
Yanagisawa (2010: 426)
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1il. [a-t’Vdla-way] aToblayaq ‘citizen’
DEF-country-person
Kaslandzija (2005: 647)

c.

1. [a-yar-yar-hva] axbIPXBIPXoa ‘sound of snoring’
DEF-Snore-snore-QUOT
Arstaa et al. (2014: 102)

il. [a-yor-yor-ra] axbIpXbIppa ‘snore (noun)’
DEF-Snore-snore-NMLZ
Kaslandzija (2005: 754)

1il. [a-yor-yor-b39] aXBIPXBIPOXKBBI ‘sound of snoring’

DEF-Snore-snore-voice
Yanagisawa (2010: 461)

d. Arstaa et al. (2014: 97)

1. [é—a’k’wen] AYKObIH ‘boy’
DEF-boy

il. [ha-t°k ¥4n] XaqKOBIH ‘our boy’
1p.POSS-boy

1il. [é—ﬁ’k’wsn—a“‘”ha] AQYKOBIHIIOA ‘boys’

DEF-bOy-H.PL

e. Arstaa et al. (2014: 97)

. [a-thawad] atayan ‘prince’
DEF-prince
il. [ha-thawad] xatayas ‘our prince’

1p.POSS-prince

iil. [a-thawad-t[/*ha] aTayaJioa ‘princes’
DEF-prince-H.PL

3.1.3 Contrastiveness
Abkhaz has contrastive stress, meaning that there are segmentally identical words which

are distinguished only by contrasts in where primary stress falls. Stress can serve to
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distinguish nouns (6) a. and verbs (6) b. from each other. It can also distinguish different
functional morphemes attached to the same stem (6) c.-e. There are also perfect minimal
pairs for stress where the words have different stems and also belong to different parts of
speech (6) e.-f. Within a stem with a sequence /aa/, stress can fall on either /a/ (6) g.,
although some speakers apparently lack such contrasts (Yanagisawa 2010: 14; see

Chapter 2, Section 2.2.2.1 for discussion).

(6) Contrastive stress

a.

. [4-1a] ana ‘eye’
DEF-eye
Yanagisawa (2010: 258-259)

il. [a-14] ana ‘dog’

DEF-dog
Yanagisawa (2010: 259)

b. Yanagisawa (2010: 583)

. [4-y-ra] aepa ‘to run’
DEF-TUN-INF
il. [a-y-rd] aepa ‘to write’

DEF-Write-INF
c. Yanagisawa (2010: 53-54)

1. [ji-z-bo] 300 ‘what I see’
A.REL-1SE-see.DYN

il. [ji-z-bo] u300 ‘who sees it
3NA-E.REL-S€€.DYN (relative clause)’

d. Gulia (1939: 99)

. [ji-z-bol-wa-da] N36butyana? ‘Who do I burn?’
A.REL-1SE-burn-DYN-who
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il. [ji-z-bal-wa-da] N36p11yana? ‘Who burns it?’
3NA-E.REL-burn-DYN-who

e. Yanagisawa (2010: 454)

b

1. [a-x-s&-ra] axmapa ‘child, generation
DEF-PREV(0n)-create-NMLZ

il. [a-y-sa-rd] aximapa ‘to give birth’
DEF-PREV(0n)-create-INF

e. Gulia (1939: 102)

. [ha-y-no] XAQHBI ‘us having run’
1 PA-ruUn-PST.ABS

il. [ha-ynd] XAQHBI ‘our house’
1p.pOSs-house

f. Yanagisawa (2010: 331)

. [4-pha-ra] amapa ‘to jump’
DEF-jump-INF

il. [a-phara] arapa ‘money’
DEF-money

g. Kaslandzija (2005: 144)

. [a-baa] abaa ‘fortress’
DEF-fortress

il. [a-baa] abaa ‘rotten’
DEF-rotten

3.1.4 Window restrictions

In some languages stress is subject to so-called window restrictions (Kager 2012). For
example, stress may be constrained so that it always falls on one of the three final
syllables in the word. This is the case in Spanish, where monomorphemic words can have

stress on the final, penultimate, or antepenultimate syllable, but never on the

94



preantepenultimate syllable or earlier.

(7
a.
b.
c.

d.

Window restrictions in Spanish (Roca 2007: 240-242)

[ment] menu
[kaniBal] canibal
[interin] interin
*[analisis]

‘menu’

‘cannibal’

‘interim’

Abkhaz has no such fixed window within which stress must appear. Monosyllabic words

have stress on the only vowel (8) a. Disyllabic words may have stress on either of the two

vowels (8) b., trisyllabic words on either of the three vowels (8) c., tetrasyllabic words on

either of the four vowels (8) d., and so on. In (8) e. we see a seven-syllable word with

stress on the fourth syllable, i.e. more than three syllables away from both word edges at

the same time.

®)

ii.

Absence of window restrictions

[an] aH
DEF.mother
Yanagisawa (2010: 302)

Yanagisawa (2010: 258-259)

[a-1a] ana
DEF-eye
[a-14] aja
DEF-dog
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ii.

1il.

ii.

iil.

1v.

Yanagisawa (2010: 331)

[a-pha-ra]
DEF-jump-INF

[a-phara]
DEF-money

[a-pha-ra]
DEF-knit-INF

[4-zamana]
DEF-excellent
Yanagisawa (2010: 131)

[a-?fwhé-matwha]
DEF-skin-clothes
Yanagisawa (2010: 503)

[a-?shaléq’ia]
DEF-floorboard
Yanagisawa (2010: 494)

[a-thamada]
DEF-toastmaster
Kaslandzija (2005: 655)

[a-yolyapPsdlya-ya-ra]
DEF-steam-become-INF
Yanagisawa (2010: 459)

arapa ‘to jump’
arapa ‘money’
arapa ‘to knit’
asamasa ‘excellent’
arpamaroa ‘underwear’
arnaiakea ‘floorboard’
aTamania ‘toastmaster’

axplearnchuieaxapa  ‘to evaporate’

3.1.5 Mobility of stress within morphological paradigms

Even though Abkhaz stress is contrastive, so that word stress can differentiate between

different stems, this does not mean that stress is fixed. In (9) a. we see that the word ‘dog’

can show stress on the stem, or on suffixes. In (9) b. I show that the stem ‘eat’ can have

stress on prefixes, on the stem, or on suffixes, depending on which form one looks at. In
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fact, rather than having fixed stress, Abkhaz is characterized by an unusual mobility in
stress placement across affixed forms of the same stem. In some languages with similar
stress alternations to Abkhaz, there is nevertheless a large portion of the lexicon where
stress is fixed. For example, Russian also has words with alternating stress, but Halle
(1997: 281) reports, citing Zaliznjak (1967), that 91.6% of Russian nouns (30,100 of
32,865) show fixed stress on a stem syllable. In Russian alternations are limited to a
relatively small set of frequent words, but in Abkhaz stress alternations are ubiquitous.
Some work on the language does include a category of words with fixed stress (Dybo
1977, Arstaa et al. 2014: 95-102), but even these show alternations when placed in the
appropriate morphological environment. In fact, I am not aware of any morpheme in the
language with truly fixed stress. An example of apparent fixed stress is in (9) c., where
forms of ‘stand’ almost always shows primary stress on the stem. However, (9) c. vi.

reveals that there are forms where primary stress falls elsewhere.

(9)  Absence of truly fixed stress
a. Dybo (1977: 42)

1. ana
[a-14]
DEF-dog
‘dog’

1. alaKda
[a-la-k"h4]
DEF-dog-N.PL
‘dogs’

11i. aJlaKdarbbl
[a-la-k*Ma-gi3]
DEF-dog-N.PL-also
‘dogs also’
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ii.

1il.

1v.

ii.

Yanagisawa (2010: 433)

acapa
[a-fa-ra]
DEF-eat-INF
eat’

3

Uda!

[ji-fa]

3NA-eat

‘Eat it! (singular addressee)’

Nmoga!

[ji-/*-fa]

3NA-2PE-eat

‘Eat it! (plural addressee)’

ObIc(haxbeuT

[bo-s-fa-yié-jt’]

2SFA-1SE-eat-PRE-DYN.FIN

‘I have already eaten you (feminine singular)’

Oadaxbeut

[b-a-fa-ye-jt’]

2SFA-3SNE-eat-PRF-DYN.FIN

‘it has already eaten you (feminine singular)’

CBIMTBUICUT
[so-m-gdle-jt’]
1SA-NEG-stand-DYN.FIN
‘I didn’t stand up’
Yanagisawa (2010: 74)

JTBLTAHBI
[d-gdla-no]
3SHA-stand-PST.ABS
‘him/her having stood up’
Yanagisawa (2010: 75)
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1il. CrblIaxbaH
[s-gdla-yia-n]
1sA-stand-PRF-PST
‘I had already stood up’
Yanagisawa (2010: 74)

iv. banrsun!

[b-a-n-gadl]

2SFA-3SNO-PREV(on)-stand

‘Stand on it! (feminine addressee)’

Yanagisawa (2010: 313)
V. Maxarblio

[j-a-xa-galo]

A.REL-3SNO-PREV(over)-stand.DYN

‘who is standing over it (relative clause)’

Yanagisawa (2010: 437)
Vi. camXarblUIeuT

[s-amya-gole-jt’]

1 SA-NONVOLITIONAL-stand-DYN.FIN

‘I stood up against my will’

Yanagisawa (2010: 75)
3.1.6 Weight sensitivity
A common restriction on the stress systems of the world is some form of weight
sensitivity, where syllables pattern differently based on the presence of long vowels
and/or coda consonants (Gordon 2006). Weight sensitivity is possible even in languages
like Abkhaz with contrastive stress. For example, stress in Spanish is contrastive, but
there is weight sensitivity in that heavy penultimates preclude antepenultimate stress
(Fuchs 2018). In actual Abkhaz, however, we find no such weight restrictions. Long
vowels can be stressed or unstressed in both initial (10) a. and final (10) b. position. The
same is true of syllables closed by consonants (10) c.-d. Syllables which contain both a

long vowel and a coda consonant can similarly be either stressed or unstressed in initial

and final position (10) e.-f. Syllabifications follow the criteria in Hewitt (1979: 262-263).
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(10)

ii.

il.

il.

il.

Absence of weight sensitivity

Yanagisawa (2010:

[da-ra]
DEE.guilt-NMLZ

[aa-rd]
DEF.COME-INF

[4-maa]
DEF-handle

Yanagisawa (2010:

[a-ts’4a]
DEF-ice

Yanagisawa (2010:

[4-rma]
DEF-left

Yanagisawa (2010:

[a-nt[""4]
DEF-God

Yanagisawa (2010:

[4-sas]
DEF-guest

Yanagisawa (2010:

[a-k’iat’]
DEF-rod

Yanagisawa (2010:

[a-jdaj-ra]
DEF-defeat-INF

Yanagisawa (2010:

44)

282)

515)

369)

318)

389)

217)

161)

aapa

aapa

amMaa

arraa

apma

aHIoa

acac

aKbaT

anaaupa
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‘guilt’

‘to come’

‘handle’

ice

‘left (opposite of right)’

‘God’

2

‘guest

‘rod’

‘to defeat’



il. [aajg“4] aauroa ‘near, nearby’
near
Yanagisawa (2010: 38)

f.

1. [é—ij\"Whaak’] arpaak ‘humid’
DEF-humid
Yanagisawa (2010: 501)

il. [a-s4an] acaaH ‘plate’

DEF-plate
Yanagisawa (2010: 387)

3.1.7 Minimality

Another common restriction on stress systems is some form of requirement on the
minimum size of the word which carries the stress (see Gordon & Applebaum 2010 on
Kabardian, another Northwest Caucasian language). Again Abkhaz appears to lack such
restrictions. Content words, though typically polymorphemic due to prefixes and suffixes,
can be as small as light syllables (11) a.-c. The form of the minimal utterance can also be
monosyllabic, and may again be as small as a light syllable (11) d. It is somewhat
difficult to say whether content words are ever truly monomorphemic. In some
morphological contexts, unaffixed content words do appear. However, these could also be
interpreted as some form of compound, given the existence of compounds with only one
primary stress (see the discussion of culminativity above) and of noun incorporation.
Some forms are shown in (11) e. with alternative analyses: one with a free-standing
monomorphemic content word, and one with a compound-like structure. These forms
come from Meurer (2018), an orthographic corpus of Abkhaz without stress marked. The

stresses in (11) e. have been supplied by me based on Yanagisawa (2010).
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(11

ii.

ii.

il.

il.

1il.

Absence of minimality restrictions

Yanagisawa (2010: 331)

[a-phd] amna
DEF-son

[s-pha] cra
1s.POSs-son

Yanagisawa (2010: 549)

[a-{s’3] aghl
DEF-mouth
[S'fﬁ,é] CChl

1s.POss-mouth

[ba-p"] bbin!
2SFA-jump
Yanagisawa (2010: 331)

[b-y3] Bagr!
2SFA-write
Yanagisawa (2010: 584)

[4aj] aau
yes
Yanagisawa (2010: 38)

[map’] Mart
no
Yanagisawa (2010: 286)

[wa] ya

there
Yanagisawa (2010: 422)
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e. Meurer (2018), searched on 2021-10-05
1. [a-mza tVh3] am3a Tobl ‘full moon’
[&-mza-t*ho] aM3aTobl
DEF-moon-full
il. [a—E’éxWa k’3] ATIpIX0a KbI! ‘Grab the tail!’
[a-ts’dyva-k’9]
DEF-tail-catch
3.1.8 Conclusions
In summary, Abkhaz stress is obligatory, culminative, and contrastive. It is not subject to
window restrictions, and does not obligatorily fall on heavy syllables if they are present
in the word. It is not obvious that there are minimality restrictions, and even light
syllables can serve as complete utterances in the right context. However, some of the data
on nominals and verbs could be analyzed in multiple ways, such that it is not clear that
there are free-standing monomorphemic content words in the language. Finally, and
importantly for the rest of this dissertation, stress is not fixed on morphologically related
forms of the same stem. Stress alternations are pervasive, and I am not aware of any stem
in Abkhaz with truly fixed stress. In the remainder of this chapter I move from the
phonological characterization of primary stress in Abkhaz to the phonetics, discussing the
acoustics of primary stress in Section 3.2, and potential stress-bearing consonants in
Section 3.3. The data presented in subsequent chapters, especially Chapters 4 and 6, lead
to an analysis of Abkhaz stress where individual segments (rather than moras or
syllables) are the relevant units for understanding stress assignment in this language. The
theme of stress typology will therefore continue to be relevant beyond the brief

discussion in this chapter, especially in Chapter 7 which presents the segmental analysis

of Abkhaz stress, and in Chapter 9 where I discuss explicitly the typology of the size of
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accent-bearing units in the languages of the world.

3.2 Acoustics of primary stress

In this section I discuss the acoustics of primary stress in Abkhaz, based on the
methodology reported in Chapter 2, Section 2.1. I refer to that chapter for details, but by
way of a brief summary, four Abkhaz speakers read words with different vowels and
stress patterns nine times in a carrier phrase. Based on hand-corrected textgrids produced
by forced alignment, I used Praat scripts to extract measures of pitch, intensity, and
duration. I analyzed the data using nested linear mixed effects models in R. Below I will
first discuss the stimuli, followed by visualization of the data and discussion of statistical

results.

3.2.1 Stimuli

Since I adapted the stimuli based on speaker feedback about particular words, especially
after the pilot, the participants read slightly different words. Below are all the words used
in the experiment, classified by the position and identity of the stressed vowel. Where the
stimuli appear especially lopsided, this was because a word was replaced by another one
with a similar stress pattern. For example, no participant read four words with final
stressed [a]. Instead, different participants read 1-2 words in this category, but the word(s)
depended on the participant. Immediately below [ give a table showing which
participants read which of the words in (12). Recall from Chapter 2, Section 2.1.2.1 that

no words begin with [9], explaining why the initial stressed [9] cell is empty.
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(12)  Figure 3.2
Initial Medial Final
Stressed [a] | [ala] ‘eye’ [asayia] | ‘reflection’ |[ap’4] ‘thin’
[abalra] | ‘to burn’ [ald] ‘dog’
[afé’ethré] ‘to scream’
[yazvaq’4] ‘approx. 20’
[aﬁhengWhé] ‘cats’
[(j)esdzonra]'® | ‘every
summer’
Stressed [o] | N/A N/A [ag¥dgra] | ‘hope (n.)” |[at’d] ‘owl’
[addrra] | ‘knowledge’ |[at’Vd] ‘possession’
[ad¥dgba] | ‘train’

In the table below I show which words were read by which participants. A check v in a
speaker column indicates that the word was read by this participant and included in the

analysis (see Chapter 2, Section 2.1.5 for exclusions). As (13) shows there is much

Stimuli for Experiment 1

overlap, although a few items were replaced between different runs of the experiment.

10 Genko (1995: 88) treats the prefix [(j)es-] ‘every, each’ as coming from /jas-/, with a glide causing
vowel coloring (see Chapter 1, Section 1.3.2), but the participants who read this word tended to

pronounce it as [es-] without the glide. I nevertheless coded this vowel as a phonemic /a/.
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(13) Figure 3.3

Word Translation | Speaker A Speaker B Speaker C Speaker D

[ala] ‘eye’ v v v v

[abolra] ‘to burn’ v v v

[asayia] ‘reflection” |v v v v

[ap’4] ‘thin’ v v v

[ald] ‘dog’ v v v v

[afg’athré] ‘to scream’ | v/

[yazvaq’a] ‘approx. 20° v v v v

[a?shangWhé] ‘cats’ v

[(j)esdEenré] ‘every v v
summer’

[ag“dKra] ‘hope (n.)’ v v v v

[addrra] ‘knowledge’ |v

[adVarba] ‘train’ v v v

[at’3] ‘owl’ v v v v

[at’3] ‘possession’  |v/ v v v

(14) shows the number of vowel tokens analyzed for each speaker. These numbers are

affected by the small differences in stimuli lists shown in (13) above, and by exclusions

Breakdown of which participants read which words (Experiment 1)

of individual tokens (see Chapter 2, Section 2.1.5).

(14)  Figure 3.4
‘ Speaker A ‘ Speaker B ‘ Speaker C ‘ Speaker D ‘ Total
234 252 213 213 912

Number of tokens per participant (Experiment 1)
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3.2.2 Visualization of data

The graphs below visualize the effects of stress (stressed/unstressed) and vowel ([a] or
[9]) on measures of pitch, intensity, and duration. Overall, unstressed vowels appear to
have a lower FO, lower intensity, and shorter duration than stressed vowels. For FO and
intensity, the difference between stressed and unstressed vowels appears to be slightly
smaller for [a] than for [9]. For duration the difference appears to be similar for the two

vowels, although [a] is generally longer than [9].

(15) Figure 3.5

FO (Z-score) by stress and vowel

2- .
(]
-
n
g Stress
P F unstressed
r~ 0
o - Stressed
[
o=
-
- -
-
-
El a
Vowel

FO (Z-score) by stress and vowel (Experiment 1)
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(16) Figure 3.6

Intensity (Z-score)

Intensity (Z-score) by stress and vowel

g

-2-

4=

Vowel

Stress
EI Unstressed

- Stressed

Intensity (Z-score) by stress and vowel (Experiment 1)
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(17)  Figure 3.7

Duration (Z-score) by stress and vowel

G-

Stress
EI Unstressed

- Stressed

[~
'

Duration (Z-score)

——

Vowel
Duration (Z-score) by stress and vowel (Experiment 1)

It is also interesting to consider the effects of stress on F0, intensity, and duration, broken

down by participant.'" This reveals considerable variation. Speakers A and B have higher

FO on stressed vowels than on unstressed vowels. Speaker C shows no obvious effect of

FO, while speaker D has lower FO on stressed vowels.

11 For graphs which include effects of both vowel and participant, see Appendix A.
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(18) Figure 3.8

FO (Z-score) by stress and speaker

= '
.
. Stress
EI Unstressed
. - Stressed

FO {Z-score)

Speaker

FO (Z-score) by stress and participant (Experiment 1)
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For intensity, speaker B shows a clear difference where stressed vowels have higher

intensity. Speakers A, C, and D show much smaller effects in the same direction.

(19)

Intensity (Z-score)

Figure 3.9

Intensity (Z-score) by stress and speaker

Speaker

Intensity (Z-score) by stress and participant (Experiment 1)

111

Stress
EI Unstressed

- Stressed



The duration graph is the most uniform, with all speakers showing a clear pattern of

stressed vowels being longer than unstressed vowels.

(20)  Figure 3.10

Duration (Z-score) by stress and speaker

-

Stress
EI Unstressed

- Stressed

ra
'
.

Curation (Z-score)

Speaker
Duration (Z-score) by stress and participant (Experiment 1)

3.2.3 Statistical analysis

In order to evaluate the reliability of the trends, I analyzed the data using nested linear
mixed effects models in R, which are compared to each other with ANOVAs. Each
measure (FO, intensity, and duration) was analyzed with a separate model. All models
were fit to the values for one of the three measures for all vowels in the dataset. For each
measure, | considered four models: 1) a baseline with no stress information whatsoever,
2) an intermediate model with a random slope for the effect of stress by participant, 3) a

model which in addition to a random slope also considers a fixed effect of stress, and 4) a
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model like 3) but with an interaction term for stress and vowel. The model specifications
are shown below using R syntax. I use FO as an example, but the models for intensity and
duration were identical. Vowel has the possible values {[o], [a]}, while Position may be

{Initial, Medial, Final} and Stress {Unstressed, Stressed}.

(21)  Figure 3.11

Model Addition to previous model Model specification

a. N/A (baseline) FO ~ Vowel + Position + (1|Word) +
(1|Speaker)

b. Random slope FO ~ Vowel + Position + (1|Word) +
(1+Stress|Speaker)

c. Fixed effect FO ~ Stress + Vowel + Position + (1|Word) +
(1+Stress|Speaker)

d. Interaction FO ~ Stress * Vowel + Position + (1|Word) +
(1+Stress|Speaker)

Model specifications (Experiment 1)

Here the comparison between (21) a. and (21) b. is the most relevant. If the experiment
had many more participants, it may have been possible to make “statistically robust
inferences over a speaker population” (Roettger & Gordon 2017: 7). The models in (21)
c. and (21) d. ask whether stress has an effect on FO above and beyond the effect stress
has on FO for individual speakers. This answer may be affirmative if all or nearly all
speakers realize stress in similar ways (e.g. with higher FO on stressed vowels), albeit
with different effect sizes for each speaker. Conclusions about such a dataset could be
phrased as applying to a speech community (or speaker population in Roettger &
Gordon’s wording).

With only four speakers in the present experiment, there may be too much
individual variation in the realization of stress to allow for any significant differences

between models like (21) b. and (21) c. Even if such differences are observed, it would
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not be wise to interpret results based on only four speakers as representative of the
(Abzhywa) Abkhaz speech community. The results I report are therefore not studies of
Abkhaz stress, but studies of four individual Abkhaz speakers’ realizations of stress. This
makes the addition in (21) b. of a random slope for the effect of stress by speaker more
relevant than the addition in (21) c. of a fixed effect for stress.

Fitting the more complex models in (21) sometimes results in singular fits, a
problem which may suggest that the models are overly complex and have low statistical
power. There is no consensus on how to resolve these. Barr et al. (2013) make the general
recommendation of using the maximal random effects structure possible. They discuss
several alternatives when this is not possible, including “progressively simplifying the
random effects structure” (Barr et al. 2013: 266). Experimenting with several types of
models revealed that the random slope introduces singular fits whenever it is introduced,
no matter how simple the rest of the model is. As discussed in the immediately preceding
paragraphs, the random slope (1+Stress|Speaker) is of more theoretical interest than the
Stress fixed effect, so it cannot be dropped to simplify the model structure.

Barr et al. (2013: 276) also discuss the possibility of fitting separate linear mixed
effects models for individual speakers or items to circumvent the problems caused by
complex random effects structures. Models like FO ~ Stress * Vowel + Position +
(1|EnglishWord) fit separately for each participant converge without singular fits. I report
the model summaries and ANOVA comparisons for models fit for each participant in
Appendix A. In the text below, I use the linear mixed effects models from (21), but I note

below which models had problems with singular fits, marking these with a dagger 7.
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(22) Figure 3.12
Baseline Random slope | Fixed effect Interaction
FO
Intensity Il Il Il
Duration 1l 1l Il Il

In (23) are model summaries for the interaction models from (21) d. Each row reports a
separate model, for F0, intensity, and duration. The columns show the estimates for the
fixed effects, plus or minus the standard error. The reference levels for the factors are

Unstressed, Initial, and [2]. Models with singular fits are marked with a dagger  in the

Measure column.

Models with singular fits (Experiment 1)

(23) Figure 3.13

Measure |Intercept |Stressed |[[a] Stressed * [a] | Medial Final

FO 0.09+0.22 |0.514+0.45|-0.13+0.11 |-0.32+0.12  |-0.29+0.08 |-0.28+0.05
Intensity |-0.13+0.230.83+0.31|0.03+0.18 |-0.09+0.21 |-0.32+0.13 |-0.35+0.07
Duration' |-0.48+0.19 10.90+0.17 |0.15+£0.18 |0.28+0.20 -0.47+£0.12 1 0.08+0.07

In (24) I report the AIC values for all models, which will be useful in the model

Models summaries (Experiment 1)

comparisons immediately below.
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(24) Figure 3.14

Baseline Random slope | Fixed effect Interaction
FO 2,048.9 1,546.6 1,548.3 1,544.6
Intensity 2,682.0 2,479.3 2,476.4 2,477.9
Duration 2,651.3 2,404.0 2,388.5 2,385.6

AIC values (Experiment 1)

The ANOVA model comparisons between the four models from (21) are reported in (25).
For each of the three acoustic measures, the pairs of models with adjacent numbers in
(21) are compared to each other, i.e. baseline to random slope, random slope to fixed
effect, and fixed effect to interaction. I report the Chi-squared value (%?), the degrees of

freedom (df), and the p-value (p) from each ANOVA.

(25) Figure 3.15

Measure | Baseline-random slope | Random slope-fixed effect |Fixed effect-interaction
e df |p 1 df |p e df |p

FO 459.18 12 |<2.2*10'°/0.36 1 0.55 5.95 1 0.01

Intensity [190.01 |2 |<2.2 * 107¢ 4.57 1 0.03 0.17 1 0.68

Duration [246.29 |2 |<2.2 *10"¢]16.43 1 5.05*10°|1.89 1 0.17

ANOVA model comparisons (Experiment 1)
How should the results presented in (25) be interpreted? The models in (21) b. with a
random slope for the effect of stress by speaker always significantly outperform the
models in (21) a. without such a random effect, and result in a lower AIC. In other words,
all of FO, intensity, and duration are more successfully predicted by a model with stress
information than one without it. In light of the problems with singular fits discussed

above, the conclusions for intensity and duration should be treated with caution. I discuss
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the variable patterning of FO for the four participants in the coming paragraphs.

For (21) b. versus (21) c., the more complex model with a fixed effect for stress is
significantly better for intensity and duration and results in a lower AIC, but not for FO.
Recall from earlier discussion in this section that this distinction, although statistically
significant, is not especially meaningful for a study with only four speakers. It is likely
that the non-significant p-value only for FO is due to the variation in how FO is used to
signal stress for the participants, some of whom mark stress with higher FO, and some
with lower FO. These opposing effects are canceled out in the fixed effect estimate, which
represents an average across the four participants.

For (21) c. versus (21) d., the opposite pattern is found: only the FO model
comparison is significant, again resulting in a lower AIC. It appears that the additional
model complexity afforded by the interaction term captures enough additional variation
to reach significance. The fixed effect estimate for stress in the interaction model for FO
(from (23) above) is 0.51£0.45. Although this range does not include O (i.e. no effect of
stress on F0), it comes close. This is again due to participant variation in whether stressed
vowels have a higher or lower FO than unstressed vowels.

A fuller picture of the individual participants’ realization of stress can be found by
examining the by-speaker random slopes from the models in (21) b. These show separate

estimates of the effect stress has on FO0, intensity, and duration for each speaker.

117



(26) Figure 3.16

Speaker A Speaker B Speaker C Speaker D
FO 0.89 1.24 -0.06 -1.00
Intensity 0.47 1.62 0.29 0.63
Duration 0.89 1.08 1.14 1.29

Random slopes for effect of participant (Experiment 1)
These estimates agree with the generalizations from the graphs in (18)-(20). Stressed
vowels are about one standard deviation longer than the intercept for all participants,
although some variation is found. The variation is larger for intensity; even though all
participants have higher intensity on stressed vowels, the effect is much greater for
Speaker B. Finally, FO shows that Speakers A and B mark stressed vowels with higher FO,
while Speaker C does not appear to differentiate stressed and unstressed vowels by FO,

and Speaker D marks stressed vowels with lower FO.

3.2.4 Conclusions
In this section I have discussed the acoustics of primary stress in Abkhaz, focusing on the
role of FO, intensity, and duration. It appears that all three measures have a role to play in
differentiating stressed and unstressed vowels, although there is variation across the four
participants of the experiment. Duration appears to be the most reliable, being used by all
four participants. Intensity is also useful in telling stressed vowels from unstressed.
However, the intensity difference between stressed and unstressed vowels varies much
more across the four participants than duration does.

The patterns for FO depend greatly on the participant examined. One participant

does not appear to use FO differentiate between stressed and unstressed vowels, while the
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remaining participants differ in whether stress is marked by lower or higher FO relative to
unstressed vowels. As I have emphasized throughout this section, the generalizability of
these conclusions to other Abkhaz speakers is not known. Since there has not any
previous work on the acoustics of stress in Abkhaz, I hope that even the small-scale
experiment reported here provides some useful information on the phonetic realization of

word-level prosody in Abkhaz.

3.3 Consonantal stress

In the final section of this chapter, I discuss the role consonants may play in the phonetics
of Abkhaz stress. Morphemes consisting only of consonants are relevant for determining
the location of primary stress (see Chapters 4-7), but transcriptions of Abkhaz surface
representations always place stress on a vowel. In this section I report data on whether
accented consonants show acoustic evidence of bearing stress on the surface, ultimately
answering this question in the negative.

The methodology for the experiment in this section was covered in Chapter 2, but
the experiment involved four speakers reading words beginning in either the
polymorphemic sequence /b-a/ (accented consonant, unaccented vowel) or /b-a/
(unaccented consonant, accented vowel) ten times each in a carrier phrase. A third
condition consisted of accented /ba/ sequences within morphemes, where there is no
underlying contrast between /ba/ and /ba/ (Spruit 1986).

If Abkhaz shows a difference between these conditions, it would be a
typologically surprising result. Languages with stressed syllabic consonants, such as

Czech (Short 2009) or Traditional New Mexico Spanish (Pifieros 2005), show that there
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is nothing implausible about realizing stress on consonants per se. However, stressing an
immediately prevocalic consonant would be surprising, especially in light of the
observation that /CV/ sequences are universally syllabified as onset-nucleus (see Breen &
Pensalfini 1999 for Arrernte as a counterexample, and Topintzi & Nevins 2017 for
counterarguments).

I conclude that there is no evidence for stress-bearing prevocalic consonants in the
acoustic data I have collected, but it is likely that the statistical analyses I report are
underpowered. Two of the four participants show earlier FO extrema in some of their
productions of /ba/ than /ba/. A larger-scale study of stress-bearing consonants in Abkhaz
would be able to shed light on the reliability of such patterns (or lack thereof). In the
remainder of this dissertation, however, I assume that Abkhaz stress never surfaces on a

prevocalic consonant.

3.3.1 Stimuli

The stimuli for the experiment are shown in (27). All words in (27) a) begin with the
accented prefix /b-/ ‘2sr.poss’ followed by an unaccented stem vowel /a/. All words in
(27) b) begin with the unaccented prefix /b-/ ‘2sra’ followed by the accented prefix /a-/
‘3sNn0’. All words in (27) ¢) have a tautomorphemic /ba/ sequence with no evidence for
any underlying contrast in the location of that accent. Note that (27) a) and (27) b) differ
in their morphology as well as their phonology. Morphologically identical structures
would have been preferable, but there is no unaccented prefix /a/ in Abkhaz, so
morphologically minimal pairs cannot be constructed. In the discussion of this

experiment, I call (27) a)-c) the Consonant, Vowel, and Indeterminate conditions
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respectively, based on which segment carries the underlying accent.

(27)  Experiment 3 (experimental stimuli)

a) /b-a/
/b-a.../
2sF.pOSS-STEM
‘your STEM’
. [b-ab] 0a0 ‘your father’

il. [b—éb&%ar] Gabubap ‘your weapon’
iil. [b-a3va] Oaxoa ‘your word’
1v. [b-an] OaH ‘your mother’
V. [b-4f¥a] Oamoa ‘your song’
b) /b-4/

/b-4-...-...

2SFA-3SNO-STEM-TAME

‘you STEM it’
. [b-a-g%o-jt’] Oaroout ‘you push it’
il. [b-4-phyio-jt’] 0anXbpOUT ‘you read it’
iil. [b-a-s-we-jt’] Oacyent ‘you hit it’
1v. [b-a-yo-jt’] OaxouT ‘you pull it’
V. [b-a-[tho-wp’] OambTOYII ‘you look for it’
c) Accented sequence /ba/

/ba...-k’/

STEM-INDF

‘one STEM’
. [baba-k’] 0abak ‘a soft/fluffy one (e.g. of bread)’
il. [bana-k’] OaHak ‘one bath’
iil. [barts’a-k’] Oaptiak ‘one balcony’
1v. [baytha-k’] OaxTak ‘one prison’
V. [baht[Pa-k’] Oaxuak ‘one garden’

All four participants were shown the same stimuli, but some were unfamiliar with a few

of the words, or stressed them in ways not predicted by the dictionary. In these cases the
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word was excluded from analysis for that participant (see Chapter 2, Section 2.1.5). All
words marked with a check v in a speaker column below appear in the analysis for that

participant.

(28)  Figure 3.17

Speaker A | Speaker B | Speaker C | Speaker D
[bab] ‘your father’ v v v v
[babdzar] | ‘your weapon® |v v v v
[baz“a] ‘your word’ v v v v
[ban] ‘your mother’ |v v v v
[baJ¥a] ‘your song’ v v v v
[bag“ojt’] | ‘you push it’ v v
[baphryiojt’] | ‘you read it’ v v v v
[baswejt’] | “you hit it’ v v v v
[bayojt’] ‘you pull it’ v v v v
[baJthowp’] | “you look for it’ |v v v v
[babak’] ‘a soft one’ v
[banak’] ‘one bath’ v v v
[barts’ak’] | ‘one balcony’ |v v v v
[baythak’] | ‘one prison’ v v v v
[béhfjhak’] ‘one garden’ v v v v

Breakdown of which participants read which words (Experiment 3)
Below I show the total number of tokens analyzed for each participant in the experiment.
The number is especially low for Speaker A, whose online participation meant a different
recording setup was used (see Chapter 2, Section 2.1). Some tokens were excluded due to
undefined pitch measurements, which may have resulted from this participant’s
microphone not always picking up pre-voicing during the closure of the /b/. Alternatively,

the participant may not have produced as much pre-voicing as the others.
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(29) Figure 3.18

‘ Speaker A ‘ Speaker B ‘ Speaker C ‘ Speaker D ‘ Total ‘
64 95 100 120 1379 |

Number of tokens per participant (Experiment 3)
3.3.2 Visualization of data
I focus on two dependent variables in the discussion of this experiment. One is the
duration of the vowel /a/ relative to the duration of the /ba/ sequence. The other measures
which of ten normalized time steps during the /ba/ sequence (steps 1-5 during the
consonant, and steps 6-10 during the vowel) contains the FO extremum. Recall from
Section 3.2 that Speaker D was unique in realizing primary stress with a lower F0, while
Speakers A-C either used higher FO or did not show an FO difference between stressed
and unstressed vowels. The FO extremum therefore refers to the FO minimum for Speaker
D, but to the FO maximum for Speakers A-C.

Below I show graphs visualizing both of these measures, grouped by condition
and participant. It is difficult to discern any clear patterns in the V:CV duration data. All
participants hover around 50%, although speakers C-D have slightly shorter vowels in the
indeterminate condition, while speakers A-B have slightly longer vowels in the same
condition. In the dataset of FO extrema, there are only ten possible values (1-10), and I
have used the jitter() function in R to make the graph below easier to read by adding
small amounts of random noise to each datapoint.'? Speakers A and C almost always have
the FO extremum at the end of the vowel, at time step 10, in all conditions. An extremum
late into the vowel (time steps 8-10) is also the norm for speakers B and D, but

interestingly there is more variation in the consonant condition (and at least for speaker

12 This affects only the visualizations, and not the data used in the statistical analysis in Section 3.3.3.
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B, also in the indeterminate condition). For these participants there are more FO extrema

falling earlier, including during the consonant, when it is the consonant which bears an

underlying accent."

(30) Figure 3.19

V:CV duration % by condition and speaker

a0-

70-

Bg 80~ o Condition

@ El Consonant
3 El Vowel

§ ' Indeterminate

o
[=]
'

40-

30-

Speaker

V:CV duration (percentage) by condition and participant (Experiment 3)

13 Although the range of possible extremum locations is greater in the consonant condition, note that for
speaker D the mean is actually lowest in the vowel condition.
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(31)  Figure 3.20

FO extremum location by condition and speaker
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FO extremum location by condition and participant (Experiment 3)
3.3.3 Statistical analysis
I fitted nested linear mixed effects models compared to each other with ANOVAs to
assess whether any of the differences between conditions were significant. Below are the
model structures used. TrialNo refers to the trial number of the item in the study (1-400).
I show the model structures for the location of the FO extremum (Extremum), but

identical models were fitted to predict the V:CV duration ratio.
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(32) Figure 3.21

Model Addition to previous model Model specification

a. N/A (baseline) Extremum ~ TrialNo + (1|Word) +
(1|Speaker)

b. Random slope Extremum ~ TrialNo + (1|Word) +
(1+Condition|Speaker)

C. Fixed effect Extremum ~ Condition + TrialNo +

(1|Word) + (1+Condition|Speaker)
Model specifications (Experiment 3)
As in the discussion of the acoustics of primary stress (Section 3.2), it is primarily the
comparison between (32) a. and (32) b. which is of interest. The participants may show
their own patterns of behavior, but with so few participants it may not be possible to say
much about the (participant-independent) fixed effect of condition. Again like in the
previous experiment, there were problems due to singular fits with some of the models.
These problems were more severe for this experiment, a natural consequence of the
relatively fewer tokens being analyzed. I have not found a way, with the data available, to
fit alternative models which do not lead to singular fits. Neither excluding words read
only by one participant, fitting FO extremum models only for speakers B and D (who
show some variability across conditions), nor fitting separate models for each participant
without random slopes resolve the problem. I report on the models with singular fits,
noting that more caution than usual should be taken when interpreting the results. I note

below which models had problems with singular fits, marking these with a dagger 7.
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(33) Figure 3.22

Baseline Random slope Fixed effect
V:CV duration + + +
FO extremum + +

Models with singular fits (Experiment 3)
Below are model summaries for the fixed effects in the full models from (32) c. I report
the fixed effect estimates plus or minus standard errors. The reference level of the

Condition factor is Consonant, so this is the condition that the intercept represents.

(34)  Figure 3.23

Dependent Intercept Vowel Indeterminate | TrialNo
variable

V:CV duration |50.93+1.19 -1.23+1.43 -2.56+1.61 0.003+0.003
FO extremum 8.10+0.56 0.18+0.40 0.02+0.37 0.001+0.001

Model summaries (Experiment 3)
I report the AIC values for all models in (35), and these will be useful in the model

comparisons immediately below.

(35)  Figure 3.24

Baseline Random slope Fixed effect
V:CV duration 2,511.2 2,517.8 2,519.4
FO extremum 1,849.8 1,857.8 1,861.6

AIC values (Experiment 3)
The ANOVA model comparisons between the baseline, intermediate, and full models
from (32) are reported in (36). For each of the two dependent variables, the pairs of

models with adjacent numbers in (32) are compared to each other, i.e. a. to b., and b. to c.
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I report the Chi-squared value (y?), the degrees of freedom (df), and the p-value (p) from

each ANOVA.

(36) Figure 3.25

Dependent variable | Baseline-random slope | Random slope-fixed effect
X df |p X df |p

V:CV duration 3.34 5 10.65 2.46 2 0.29

FO extremum 2.05 5 10.84 0.19 2 091

ANOVA model comparisons (Experiment 3)
None of these model comparisons are especially close to reaching significance, and none
result in a lower AIC for the more complex model. This means that there is not enough
evidence to reject the null hypothesis that the consonant, vowel, and indeterminate
conditions behave identically. This is not especially surprising, since the dataset
considered here is likely too small to detect any significant effects.

However, it is very interesting that two of the four participants appear to show
earlier FO extrema in words where stress is underlyingly on the consonant. It would be
useful to conduct a larger follow-up study of stress alignment on /CV/ sequences in
Abkhaz. Such a study should preferably include more words in each condition, and if
possible, include more than one morphological structure for those words. Including more
speakers is also a necessity, since not all speakers appear to use FO to differentiate
stressed and unstressed vowels (see speaker C in Section 3.2), and not all speakers who
do use FO show a noticeable difference between conditions in this experiment (speaker A
in this section). Below I give means and standard deviations for the FO extremum

locations across conditions for all four participants, in the hopes that these estimated
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effect sizes will be useful in designing future studies with the requisite statistical power.

The notation X+Y refers to a mean of X, and a standard deviation of Y.

(37) Figure 3.26

Consonant Vowel Indeterminate
Speaker A 9.21+2.46 9.33+2.28 9.82:+0.60
Speaker B 6.94+3.99 8.12+3.27 6.88+3.88
Speaker C 9.25+1.81 9.00+2.29 9.17+£1.91
Speaker D 7.87£2.62 7.69+2.34 7.77£2.70

Summary statistics (Experiment 3)

3.3.4 Conclusions

In this section I have shown that there is no acoustic evidence for a surface difference
corresponding to the underlying difference between /b-a/ and /b-a/. The norm for all
participants is to have FO extrema aligned at or near the right edge of the vowel in all
conditions. This is consistent with the implicit idea in previous literature that both /b-a/
and /b-4/ surface with stress on the vowel as [ba]. In the theoretical analysis of Abkhaz
stress assignment in Chapter 7, I therefore assume that a stress shift takes place in the
phonology, neutralizing the difference between /b-a/ and /b-4/.

However, the statistical analysis in this section was based on very little data, and
the absence of significant results should not be taken as conclusive evidence that no
acoustic difference between /b-a/ and /b-a/ exists. Two of the four speakers showed
earlier FO extrema in some of their productions of /b-a/. Such tokens may be due to noise,
or they may indicate that some acoustic trace of consonantal stress remains. In order to
determine this, additional data are needed, and I hope that the preliminary investigation in

this section will be of use to anyone who wants to continue the work I have reported here.
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3.4 General conclusions
In this chapter I have given an introductory overview of some basic properties of Abkhaz
primary stress. I have argued that Abkhaz stress is obligatory, culminative, and
contrastive. Unlike in some well-known languages in the literature on prosody, stress
assignment is not affected by window restrictions, vowel length, or the presence or
absence of coda consonants. Abkhaz stress is also characterized by its mobility, and
different forms within morphological paradigms often show stress alternations. These
alternations will be the focus of the studies of Abkhaz stress in Chapters 6. The typology
of stress systems will return as a discussion topic in Chapters 7-9, where I compare
segmental and prosodic analyses of Abkhaz stress with each other, arguing that unlike
most languages in the world, Abkhaz stress assignment only makes reference to segment-
sized units.

I have given a first, preliminary look at the acoustics of primary stress in Abkhaz.
FO0, intensity, and duration all play a role in differentiating stressed and unstressed vowels
in Abkhaz, although speakers differ in which dimensions they use, and how large the
differences between stressed and unstressed vowels are. Duration shows the least
variation, followed closely by intensity. For all participants in the experiment, stressed
vowels are longer and louder than their unstressed counterparts. However, there is much
more variation in the use of FO. It appears that some do not use FO, while others mark
stressed vowels with low F0, and still others mark stressed vowels with high FO.

Despite the phonological involvement of consonants in the stress system of
Abkhaz, 1 have not found any evidence that consonants bear stress on the surface. I

follow previous literature in assuming that /ba/ (accented consonant, unaccented vowel)
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and /ba/ (unaccented consonant, accented vowel) neutralize to [ba]. However, the
statistical analysis I have conducted is likely to be underpowered, and I encourage future
work to explore the phonetic role consonants play in Abkhaz stress further.

With the background information presented in this chapter, we are ready to
investigate the phonological and phonetic behavior of Abkhaz stress in more depth in
coming chapters. In particular, Chapters 5-8 provide a detailed phonological description
and analysis of stress in Abkhaz. However, I begin in Chapter 4 with a discussion of the
vowel system. I will show that an understanding of the vowels is essential to understand
the stress system, and I continue the phonetic characterization of Abkhaz prosody in

Chapter 4 with an acoustic experiment on secondary stress.
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Chapter 4: The Abkhaz Vowel System Without Phonemic Schwa

This chapter discusses the vowel system of Abkhaz, focusing on the distribution of the
two native vowel qualities [a] and [2], which is a longstanding issue in the phonology of
Northwest Caucasian languages. I will argue that schwa is not a phoneme in Abkhaz. It
does not need to be entered into lexical representations of Abkhaz morphemes and can
instead be epenthesized in predictable locations. I discuss three types of schwa in this
chapter: 1) unstressed schwas, 2) stressed schwas, and 3) schwas with possible secondary
stress. Below I summarize the arguments for each type of schwa.

Previous literature agrees that unstressed schwas are predictably epenthesized in
consonant clusters and not underlying. I will summarize the arguments for this position,
and illustrate how the location of epenthesis depends on the properties of the relevant
consonant cluster. For stressed schwa, there is agreement that there is an empirical
correlation between the location of schwa and the position of primary stress. However,
there is a debate about whether this should be analyzed as epenthesis in stressed positions
(when there is no vowel to carry the stress), or deletion in unstressed positions. I report
new quantitative data on phonotactic restrictions which hold across the Abkhaz lexicon,
and use these to argue in favor of epenthesis in stressed position. There are phonotactic
restrictions on schwa which follow automatically from an analysis where schwa is
epenthetic, but which have to be stipulated if schwa is underlying.

Finally, schwas with possible secondary stress have proven problematic for
analyses without underlying schwa. Many linguists have transcribed these schwas as
unstressed, which makes their distribution difficult to predict, since they appear to form

minimal pairs with the absence of schwa. I will argue, strengthening arguments from
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previous work with additional data, that there is an empirical correlation between the
accentual behavior of a morpheme and whether or not it takes a schwa in apparently
unstressed position. In other words, the schwas can be predicted based on independently
needed information about stress. Such a correlation is entirely unexpected if schwas are
lexical rather than epenthesized based on stress.

I report on a small-scale phonetic study showing that for some speakers, both the
relevant schwas and low vowels with the same accentual properties show acoustic
evidence for secondary stress. For other speakers there is no clear acoustic evidence for
secondary stress, since the acoustic differences found in their productions are likely too
small to be perceptible. Several authors have noted impressionistically that these schwas
have a secondary stress, and I refer to them as secondarily stressed throughout this
dissertation. For some speakers this term can be interpreted phonetically as referring to a
measurable degree of prominence. For others it refers to a phonological prominence
which is independently needed to account for the accentual properties of certain
morphemes, but which, at least in the small-scale study reported in this chapter, does not
have clear acoustic correlates.

The conclusion from the arguments I have outlined above is that all schwas in
Abkhaz are predictably distributed. Some are motivated by consonant clusters, others by
primary stress, and still others by accentual properties which may or may not be
phonetically apparent. Because of the complexities of the data, and the many connections
to the analysis of the stress system, it is understandable that much previous work has not
been able to fully predict where schwas appear.

I argue that this evidence all points towards the same conclusion: the distribution
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of schwa in Abkhaz is predictable, and schwa is not a phoneme of the language. In the
coming sections I argue that each of the three categories of schwa is predictable,
beginning with unstressed schwa in Section 4.1, schwa with primary stress in Section 4.2,
and schwa with secondary stress in Section 343. After this, in Section 4.4, I discuss the
theoretical and typological consequences of the analysis, namely a process of stress-
induced vowel epenthesis and a native vowel system with only one phoneme. However, I
argue that the native-borrowed distinction may not be a synchronic reality for modern
speakers, so that the language as a whole has five vowel phonemes /a, e, i, 0, u/ rather
than only one. Section 4.5 concludes the chapter, emphasizing that the arguments I make
about stress in the rest of this dissertation will assume that schwa is predictably

epenthesized.

4.1 Unstressed schwa

In this section I describe the data and generalizations surrounding unstressed schwas in
consonant clusters in Abkhaz. These are agreed to be predictable in previous literature,
and the general rules for their distribution are clear. However, there are also exceptions to
these rules, and some environments allow for optionality in schwa placement. Because of
this, even though there is agreement that the schwas in this section are not phonemic, it is
difficult to formulate rules which predict the realization of every token. I give data in
Sections 4.1.1-4.1.3, and summarize the conclusions in Section 4.1.4 where I cite

previous work on unstressed schwa in Abkhaz.
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4.1.1 Two consonants

Beginning with the simple cases, let us examine word-final C(9)C sequences, i.e. words
which end in two consonants, either separated by a schwa or not. Some data are given
below, with the relevant sequences in bold. The general rule is that a schwa does not
appear if the sonority of the cluster falls (1) a., but does appear if it rises (1) c. If the
sonority is more or less equal (1) b., some words show a schwa while others do not.
Oftentimes there is optionality in this category, where the same word can be pronounced
with or without a schwa. Some clusters of rising sonority are also found without schwa,

as in (1) c. i. These tend to involve obstruents rather than sonorants.

(1)  Schwa in final CC clusters

a. Falling sonority
1. [a-q’vard™Y] akoapmo ‘chair’
DEF-chair

Yanagisawa (2010: 254)

il. [a-[~th] ammoT ‘flower’
DEF-flower
Yanagisawa (2010: 574)

iil. [a-m[™] aMIIIo ‘bear’
DEF-bear
Yanagisawa (2010: 299)

b. Equal sonority
1. [a-dad] aJIbIJT ‘thunder’

DEF-thunder
Yanagisawa (2010: 106)

il. [4-yidz] axb3 ‘name’
[a-yiodz] axbbl3
DEF-name

Yanagisawa (2010: 468)
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1il. [4-lom] aJTBIM
DEF-lion

Yanagisawa (2010: 280)

c. Rising sonority
1. [4-bz] a63
[4-boz] a0bI3
DEF-tongue

Yanagisawa (2010: 60)

il. [4-dzon] a3bIH
DEF-winter

Yanagisawa (2010: 156)

iil. [dapPan] aarbpIH
DEF.spring
Yanagisawa (2010: 43)

‘lion’

‘tongue’

‘winter’

‘spring’

By contrast, word-initial and word-medial C(o)C sequences tend not to have a schwa, as

shown for clusters of varying sonority profiles in (2) and (3) a.-c. Initial CoC does

sometimes appear, especially in obstruent-obstruent clusters (2) d. Note that even in cases

like (2) c. the initial nasal is not syllabic (Arkadiev & Lander 2021: 379; see Chapter 8§,

Section 8.1.3 for additional discussion of syllabification in Abkhaz). I discuss examples

of optional word-medial CoC alternating with CC in Section 4.1.4.

2) Schwa in initial CC clusters

a. [E’lé—k’] TUTaK
tree-INDF
Yanagisawa (2010: 521)

b. [f-b4] ¢doa
SIX-N.NUMERAL
Yanagisawa (2010: 434)

c. [nban-k’] HOaHK
letter-INDF
Yanagisawa (2010: 313)

‘one tree’

‘six (non-human)’

‘one letter’
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d. [d-fgi‘é—jt’] JIIEUT ‘(s)he went’
[da-tshé-jt’] JIBILICUT
3SHA-ZO-DYN.FIN
Spruit (1986: 84)
3) Schwa in medial CC clusters
a. [4-3"1a] axkona ‘last name’
DEF-last.name
Yanagisawa (2010: 122)
b. [é-a’WtAsha] aTromna ‘glass’
DEF-glass
Yanagisawa (2010: 526)
c. [4-riia] aprba ‘right (opposite of left)’
DEF-right
Yanagisawa (2010: 363)
4.1.2 Three consonants
The basic rule for three-consonant clusters is that a schwa appears between C1 and C2, as
shown in (4) a.-c. for word-initial, word-medial, and word-final position respectively.
Word-finally, a schwa sometimes appears between C2 and C3 instead when these two

consonants having a rising sonority profile, as in [4-p"yan] DEF-summer ‘summer’

(Yanagisawa 2010: 341).

4 Schwa in CCC clusters

a.
1. [so-ptha] ChITXa ‘my daughter’
1s.poss-daughter
Yanagisawa (2010: 344)
il. [da-r-bo-jt’] JTLIPOOUT ‘they see him/her’

3SHA-3PE-see.DYN-DYN.FIN
Yanagisawa (2010: 53)
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iil. [19-phs3] JIBITICBI ‘her soul’
3SF.POSs-soul
Yanagisawa (2010: 338)

b.
1. [a&-h“azba] axon36a ‘knife’
DEF-knife
Yanagisawa (2010: 492)
il. [a-thoptha] aThINXa ‘girl’
DEF-girl
Yanagisawa (2010: 417)
1il. [s-a-ba-lo-m-bo] Cabaneim60? ‘Where does she not see me?’
1sA-where-Q-3SFE-NEG-see.DYN
Yanagisawa (2010: 54)
C.
1. [4-sak™hs] aIIBIKAC ‘year’
DEF-year
Yanagisawa (2010: 558)
il. [a—@’éberg] aTaobIpT ‘truth’
DEF-truth
Yanagisawa (2010: 516)
1il. [d-tha-mo-zt’] JTAMBI3T ‘(s)he was not in it’

3SHA-be.In-NEG-NEG.STAT.IMPF
Yanagisawa (2010: 401)

4.1.3 Longer sequences and exceptions

The sequence CCCC is rare, and usually CCoCC is found, with a schwa between C2 and
C3.

%) Schwa in CCCC clusters

a. [é—mfj“eb3] aMYbIOKb ‘week’

DEF-week
Yanagisawa (2010: 297)
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b. [d-sa-r-f*é-jt’] nceipmoent ‘I frightened him/her’
3SHA-1SE-CAUS-fear-DYN.FIN
Arstaa et al. (2014: 46)
c. [a-k""-bal-ra] aKkoObLIpa ‘to burn (on the surface)’
DEF-PREV(0n)-burn-INF
Yanagisawa (2010: 228)
Instead of CCCCC, one typically finds CoCCaC, as in [dosmar[¥éjt’] ‘I didn’t frighten
him/her’ (Arstaa et al. 2014: 46), although such sequences are understandably rather rare.
A general exception to many of the rules above comes in the form of labial stops
followed by sibilant fricatives. There is rarely a schwa between such consonants even
when the general rules above predict one. This exceptionality seems to be especially
common with voiceless (aspirated) clusters, which are abundant in the language. It is
difficult to leaf through a dictionary of Abkhaz without noticing the wealth of morphemes

containing sequences like /p"s, p"s, p"f/. Trigo (1992: 202) discusses a possible analysis

where some clusters are actually complex segments, but this will not be pursued here.

(6)  Absence of schwa in CCC clusters

a. [a-phs-rd] arcpa ‘to die’
DEF-die-INF
Yanagisawa (2010: 336)

b. [pt[-ba] mbp0a ‘four (non-human)’
four-N.NUMERAL
Yanagisawa (2010: 348)

c. [a-phst’™3] aTIITOBI ‘color’
DEF-color'
Yanagisawa (2010: 348)

14 Historically this form appears to be from /p"s/ ‘see’ and the adjectival suffix /-t’v/.
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d. [b3-bd] Oxp0a ‘seven (non-human)’

[ba3-ba] ObDKBOA

seven-N.NUMERAL

Yanagisawa (2010: 59)

4.1.4 Predictability of unstressed schwa

Despite the optionality in many of the categories above, and the sometimes exceptional
behavior of particular clusters, there is general agreement that unstressed schwas are
predictably inserted in consonant clusters in Abkhaz. This conclusion is reached in work
like Lomtatidze (1976), Spruit (1986), Colarusso (1988), Yanagisawa (2005), Arstaa et al.
(2014), among others.

An exception is Vaux & Samuels (2018: 173 endnote 8), who argue for phonemic
schwa in Abkhaz. They point to a possible minimal pair [ak’3lyya] ‘full of holes’ vs.
[ak’3loyya] ‘lattice’ from Kaslandzija (2005: 369), but these are variant pronunciations of
the same lexical item with and without schwa epenthesis. This is seen clearly by the fact
that Kaslandzija (2005: 369) gives [ji-k’dloyyo-w] ‘which is full of holes’ with an
unstressed schwa as an inflected form of the supposedly schwaless [ak’dlyya] ‘full of
holes’. Similar considerations explain the unstressed schwa in Vaux & Samuels’ (2018:
173 endnote 8) form [atshog™3] ‘cat’ in the Cwyzhy dialect of Abkhaz. Although there is
typically no unstressed schwa epenthesis in medial CC clusters (see Section 4.1.1), it is
not unattested. For example, Lomtatidze (1976: 299 fn. 2) mentions that for the usual
[at"dz3] ‘wall’, the variant pronunciation [at"adz3] also exists.

The general consensus that unstressed schwas are predictable is exemplified by

the following citation from Lomtatidze (1976). She mentions the law of two consonants,

named after the fact that a schwa appears before the final CC in what would otherwise be
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CCC or CCCC sequences as shown in Sections 4.1.2-4.1.3 above. Making reference to
many of the generalizations from earlier in this section, and including also the similar
patterns in closely related Abaza, she writes:

Despite a range of exceptions (for example, the appearance

of 3 even between two consonants, and the absence of a

between three, four, or more consonants..) the law of “two

consonants” is evidently valid for the appearance of the

vowel 3 in these languages. (Lomtatidze 1976: 299, bolding

in original)"
Arstaa et al. (2014: 45-46) describe the generalizations for the predictable appearance of
CCC, CCCC, and CCCCC clusters with example words, some of which I have cited in
previous sections, and they argue that unstressed schwa is not a phoneme (Arstaa et al.
2014: 47). Yanagisawa (2005: 34) writes that “the contrast /Co/ versus /C/ in the
unstressed condition does not exist, because the presence or absence of an unstressed
schwa is predictable.” I will return to Yanagisawa’s (2005) study of schwa in Abkhaz in

Section 4.3. For now I conclude, with most but not all previous authors, that unstressed

schwa is predictable in Abkhaz.

4.2 Schwa with primary stress

Whereas there is general agreement that unstressed schwas are predictable in Abkhaz, the
anaysis of stressed schwas is much more controversial. As I show in this section, the
presence of schwa and the location of primary stress covary. It is evident that the
phonology of Abkhaz makes some connection between schwa and stress. However, two

main analyses present themselves as natural hypotheses. In one, underlying schwas are

15 Original Russian: “HemMoTpst Ha mesblid psia UCKITIOYEHH U [sic] (Hamp., MOSIBJICHUE 9 U MEXAY JIBYMS
COIVIACHBIMHU, OCTYTCTBHE 9 JaK€ MEXKIy TpeMs, YEThIPbMsSI W 0oJiee COIIACHBIMH..) B OTHOLICHHH

MOSIBJICHHUS TJIACHOTO 3 B HA3BAHHBIX SI3bIKAX SIBHO JCHCTBYET 3aKOH ‘IBYX CONTACHBIX .”, my translation.
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deleted in unstressed position. In the other, there are no underlying schwas, and they are
instead epenthesized after consonants to carry stress when there is no lexical vowel to do
SO.

Both of these analyses are plausible, and initially seem to account for the data
equally well. However, I will show that there are phonotactic restrictions which apply to
schwa, but not to the other main lexical vowel quality in native Abkhaz words, namely
/a/. T argue that these phonotactic restrictions, for which I provide quantitative evidence,
support the epenthesis analysis. The observable restrictions on schwa follow
automatically from an analysis where schwa is epenthesized under stress, but must be
stipulated if schwa is a phoneme which deletes in unstressed position. In this section I
begin by presenting the data on the connection between schwa and stress. I then outline
the two possible analyses, and illustrate the disagreement between these in previous
literature. After this I discuss the phonotactic data which I argue support the epenthetic

account.

4.2.1 Correlations between schwa and primary stress

In synchronic Abkhaz phonology, there are pervasive alternations between schwa and the
absence of a vowel. This can be contrasted with the behavior of the vowel /a/, which
shows no such alternations in the same environments. For example, when the stem
‘horse’ is stressed it surfaces as [{s"3] (7) a. i. When other morphemes in the word bear
[C3]~[C]. /Ca/ stems show no such alternations. Compare the behavior of ‘horse’ in (7) a.

with the behavior of ‘dog’ in (7) b., which is [la]~[la] and not *[l4]~[1]. The affixes in (7)
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a. and b. are identical, with only the stems differing. Additional cases of [C3]~[C]

alternations in other grammatical contexts are shown in (7) c., e., g., with corresponding

non-alternations for [Ca] in (7) d., f., h. The morphemes of interest are bolded.

(7

a.

il.

iil.

ii.

iil.

ii.

Covariation between stress and [9]

Yanagisawa (2010: 539)

[a-ts"d] aehl ‘horse’
DEF-horse
[a—fg"—k‘”hé] aeKoa ‘horses’

DEF-horse-N.PL

[a-fgh-gié] aerbbl ‘the horse also’
DEF-horse-also

Dybo (1977: 42)

[a-1a] ana ‘dog
DEF-dog

[a-la-k*ha] ajakoa ‘dogs’
*[a-1-k"ha]
DEF-dog-N.PL

[a-la-gi3] aJIarbbl ‘the dog also’
*[a-1-g'3]
DEF-dog-also

[s3-p"[*ma] CBIITIIIOMA ‘my host’
1s.PoSs-host
Arsba (1979: 90)

[s-nap’3] CHAITBI ‘my hand’

1s.poss-hand
Arsba (1979: 22)
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il.

ii.

ii.

il.

[a-p"["ma] arromMa
DEF-host
Arsba (1979: 90)

[a-nap’3] aHarbl
*[nap’s]

DEF-hand

Arsba (1979: 22)

[a-nd-la-ra] aHbLIapa
DEF-PREV(0n)-gO-INF
Yanagisawa (2010: 324)

[a-n-pha-ra] aHmapa
DEF-PREV(0n)-jump-INF
Yanagisawa (2010: 316)

[a-tha-la-ra] aTanapa
DEF-PREV(in)-go-INF
Yanagisawa (2010: 403)

[a-tha-gdla-ra] aTarbuiapa
*[a-th-gdla-ra]
DEF-PREV(in)-stand-INF
Yanagisawa (2010: 400)

[do-z-Kk’3] JIBI3KBI
3SHA-E.REL-catch
Yanagisawa (2010: 208)

[do-s-K’>-yié-jt’] JBICKXBEUT
3sHA-1sE-hold-PRF-DYN.FIN
Yanagisawa (2010: 208)

‘host’

‘hand’

‘to go onto’

‘to bounce off”

‘to go into’

‘to stand in’

b

‘who caught him/her (relative clause)

‘I have already caught him/her’
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1. [do-z-b4] IB130a ‘who saw him/her (relative clause)’
3SHA-E.REL-see

Yanagisawa (2010: 54)

il. [bo-z-ba-yié-jt’] os30axpent ‘I have already seen you’

*[b-zo-b-yié-jt’]

2SFA-1SE-see-PRF-DYN.FIN

Yanagisawa (2010: 53)

For the sake of completeness, it must be noted that [a]~[@] alternations were historically
frequent in Abkhaz. For example, the word [d4n] ‘mother’ comes from an earlier form
[ana] through deletion of the unstressed /a/, as is still visible in the plural [éna@wha]
(Arstaa et al. 2014: 58). This is especially evident when comparing Northwest Caucasian
languages and dialects. For example, in Cwyzhy Abkhaz the word for ‘sun’ is [amara]
(Andersson et al. 2023) while in Abzhywa Abkhaz it is [amra] (Yanagisawa 2010: 292).
Arsba (1979, 1992) discusses this question and related issues, with a wealth of data from
across the Northwest Caucasian family.

In synchronic Abzhywa Abkhaz, systematic alternations are limited to two
contexts that I am aware of. /a/-final stems often show an allomorph without this [a] if
they are unstressed in affirmative imperative forms (see Arstaa et al. 2014: 57-58,
Yanagisawa 2013: 271-272). Additionally, [a]~[Q] allomorphy is found in /a/-final
preverbs to mark the distinction between introvert (movement inwards or towards the
subject) and extrovert (movement outwards or away from the subject) verbal actions

(Lomtatidze 1976: 300, Yanagisawa 2013: 105-111). Once again relevant morphemes are

bolded.
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(8) Morphological alternations between [a] and zero

a. Yanagisawa (2010: 433)

1. [a-fa-ra] acapa ‘to eat’
DEF-eat-INF
il. [ji-f] N! ‘Eat it/them!’
[ji-fa] Udpa!
3NA-eat
b.
. [4-fa-ts’a-ra] anrpariapa ‘to put on (the upper body)

DEF-PREV(upper.body)-put-INF
Yanagisawa (2010: 562)

il. [&-f-y-ra] anpxpa ‘to take off (the upper body)’
DEF-PREV(upper.body)-be.on-INF
Yanagisawa (2010: 569)
Despite these scattered morphological traces of earlier /a/-deletion in unstressed position,
it is clear from the data above that schwa alternates with zero frequently and in a

phonologically defined environment (stressed vs. unstressed position), while /a/ shows no

such alternations in the same environments.

4.2.2 Epenthesis and deletion analyses

Whenever there are productive alternations between a segment and zero, at least two
analyses are possible: either there is an underlying segment, which is sometimes deleted,
or there is no underlying segment, and one is sometimes epenthesized. In the case at
hand, we may be dealing with deletion of an underlying unstressed schwa. This would
involve underlying forms of the shape /féhs/ ‘horse’, /so-/ ‘first-person singular
possessive’, and so on. A surface form like [s-nap’d] ‘my hand’ would come from

underlying /so-nap’s/ through deletion of schwa. Alternatively, the connection between
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schwa and stress may be due to epenthesis. On this analysis, a morpheme like /s-/ is not
able to bear stress on its own in Abkhaz. When stress is assigned to it, and when there is
no immediately adjacent lexical vowel to carry that stress, it surfaces instead with schwa
epenthesis as [sd-]. For example, [s3-p"[*ma] ‘my host’ is underlyingly /s-p"(*ma/, with
schwa epenthesis enabling stress to fall on a vowel in the prefix. Lomtatidze (1976: 296-
297) succinctly describes the latter position while arguing for the former.

Deciding between these two analyses is a longstanding issue in the phonology of
Northwest Caucasian languages. Colarusso (1988: 347-372) provides an overview of
some previous work, and argues for the unpredictability of schwa across the family. His
conclusion nicely summarizes the analytical conflict both linguists and speakers have
found themselves in, as well as his view on how different Northwest Caucasian languages
have resolved it.

All the NWC [Northwest Caucasian - SA] languages have

underlying /o/’s as well as epenthetic ones. /.../ The parent

language had underlying /o/’s, with, perhaps, an early

tendency toward deletion in certain unstressed positions. As

deletion spread it became a matter of choice in some areas

of the grammar whether to treat /o/’s as underlyingly

present and to consider their absence a matter of rule, or to

do the opposite, consider their presence as predictable and

retain only a few relict /o/’s. The Circassians and the

Ubykhs chose the former alternative, the Abkhazians and

Abazins the latter. (Colarusso 1988: 372)
Works arguing for schwa being fully predictable include Kuipers (1960) on Kabardian,
and Allen (1965) on Abaza with discussion of Kabardian and Abkhaz, Anderson (1978)

on Abaza and Kabardian, and Trigo (1992) on Abkhaz. The modern consensus, however,

is that Abkhaz has, and Northwest Caucasian languages have in general, two underlying
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vowel phonemes in native words, /a/ and /o/. This is the only analysis presented in
grammars of Abkhaz (Aristava et al. 1968, Hewitt 1979, Arstaa & C'kadua 2002,
Chirikba 2003, Jakovlev 2006, Yanagisawa 2013, Arstaa et al. 2014), and it has been
argued for by Colarusso (1988), Yanagisawa (2005), and Vaux & Samuels (2018) among
others.

Many of the proponents of two-vowel analyses recognize that the unstressed
schwas in Section 4.1 are predictably epenthesized, but maintain that phonemic schwas
remain. One such compromise position is found in Arstaa et al. (2014: 47), who conclude
that “the stressed vowel s [schwa - SA] is a phoneme; the unstressed vowel is not a
phoneme”.'® Below I will argue that stressed schwas are in fact predictably epenthesized

based on stress, and do not require phonemic status.

4.2.3 Arguments for epenthesis

Part of the difficulty in deciding between epenthesis and deletion comes from the fact that
both analyses initially seem to explain the data equally well. They both accurately capture
the core connection between schwa and stress discussed in Section 4.2.1. However, there
are predictive differences between the two accounts, which can be used to argue in favor
of epenthesis rather than deletion. In particular, some of the differences between the
phonotactic distribution of [a] and [o] follow automatically from the epenthesis account,
but must be stipulated separately if schwa is a phoneme which deletes in unstressed
position. Some of the restrictions I discuss are not typically mentioned in previous work
on Abkhaz, and none have not been brought to bear on the question of the predictability

of schwa to my knowledge.

16 Original Abkhaz: “[a]kabiroreapa 3moy adxbbika b oHEMOYTI, n3MaM — (oHemazam”, my translation.
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I report quantitative data on phonotactics extracted from Yanagisawa’s (2010)
dictionary. Using this dictionary as a corpus, it is possible to investigate the distribution
of [a] and [9] in detail. I extracted a list of 5,764 headwords based on the part of speech
tags in the dictionary.'” This list of words includes monomorphemic as well as
polymorphic forms, and no separation is made between native and borrowed words. Any
restrictions which hold across such a corpus must be explained.

I wrote a Python 3 script to count the number of occurrences of the vowels [a] and
[2] in morpheme-initial, morpheme-medial, and morpheme-final positions in the list of
headwords. Note that this is not the same as counting how many morphemes contain each
vowel in each position. Many functional morphemes are found in multiple headwords,
and each occurrence is counted separately here. The only way to avoid this is to gloss
each of the 5,764 words manually, which I have not done. In particular, the numbers for
morphemes consisting only of [a] and morphemes which end in [a] will be inflated in the
statistics I present. This is because of the ubiquitous /a-/ definite prefix and the infinitive
suffix /-ra/. There are several prefixes with the phonological shape /a-/ and several
suffixes with the phonological shape /-ra/, so automatic glossing of all headwords to
exclude repetitions of these prefixes is not possible.

A separate count is kept for vowels which would otherwise be counted twice: a
morpheme consisting just of [a] has both morpheme-initial and morpheme-final [a].
Based on this script the following positional vowel restriction becomes apparent: while

many morphemes begin with [a], none begin with [o]. A restriction against word-initial

17 The tags searched for were: [n.], [adj.], [adv.], [tr, [intr., [labile], [num], [pron.], [prefix, [suffix],
[preverb], [verbal, [place name], [interj.], [clitic], [post.], [verbal suffix], [ordinal num.], [Abs.],
[personal , [interrog. . Note that some have unclosed square brackets, to allow for cases where
additional grammatical information is given before the bracket is closed.
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schwa is well-known from previous literature on Abkhaz (Lomtatidze 1976: 301, Hewitt
1979: 261-262, Chirikba 2003: 21, Yanagisawa 2013: 20, Arkadiev & Lander 2021: 379),

which follows from the absence of morpheme-initial schwa which I document here.

(9)  Figure 4.1

[a] [o]
Morphemes which consist
only of... 4,093 0'®
Morphemes which begin... 778 0"
Morphemes which have
in the middle... 7,880 1,575
Morphemes which end... 6,121 783

Phonotactic comparison of [a] and [9]
However, there also exist restrictions on schwa which to my knowledge have not been
reported in previous literature. Consider the table below on which vowels occur in hiatus
configurations, with data taken from the same source as above. This assumes that [aa] is a
sequence of two adjacent vowels, and not a long vowel. This seems justifiable at least for
the speakers who contrast [4a] and [ad]. Some speakers lack this contrast (Yanagisawa
2010: 14; see also discussion in Chapter 2, Section 2.2.2.1), and for them a long-vowel
analysis may be preferable (but see Chirikba 2003: 20 for arguments that the sound
change *Ga/*al > aa may have a synchronically active analogue fa/a§ — aa in Abkhaz).

Note that while vowel hiatus is fairly frequent in this corpus, it never involves the vowel

18 The script returns a 1 rather than a 0 here, as Yanagisawa (2010) includes an entry for [2-], an allomorph
of the agreement prefix /j-/ which surfaces if certain syntactic and phonological conditions are met
(Arstaa & C'kadua 2002: 24, Chirikba 2003: 21).

19 The script returns 1 rather than O here. The omitted item is a form of [athaydzaara] ‘want’ with a
misplaced morpheme boundary.
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schwa either in first or second position.

(10) Figure 4.2

V1| V2— [a] [9]
[a] 618 0%
[9] 0% 0

Hiatus configurations
As explained by the footnotes in (10), some items are misparsed. I have not verified all
618 instances of [aa] hiatus by hand, so this number likely includes a handful of
misparsed forms. Regarding the sole possible example of [aa] hiatus, this appears to be a
simple typo. The form in question is [ats’atiwla] atrayna ‘depth’, where [uw] is the result
of vowel coloring applied to [ow]. Before vowel coloring, Yanagisawa’s (2010) form is
therefore [atAs’aéwla] with [ao] hiatus. The preferred modern Abkhaz orthographic norms
spell this word and others like it ambiguously with <y>, which could represent either
[ow] or [wa] (which change to [uw] and [wu] respectively by vowel coloring; see Chapter
I, Section 1.3.2). However, other dictionaries which indicate the pronunciation
unambiguously show [atAs’aWﬁla] without hiatus (Genko 1998: 315). Meurer’s (2018)
corpus (searched on 2022-08-30) gives 121 results for ...maysur... [..ts’awul...] and 0
for ...T1aprym... [...ts’aGwl...] (and 1,247 hits for the preferred form ...traym...). The audio

materials accompanying ArSpha & Sakaniapha (2015) also provide several examples of

20 The script returns 2 rather than 0 here. One omitted item is [ap"saylarsra] or [ap"saylorsra] ‘take a walk’,
with one vowel surfacing optionally as [a] or [9]. This is written in the dictionary as ...a/sl... (...a/a...),
which my script incorrectly parses as a single form *[ap"sdyjaorsra] with hiatus. The other item is
discussed in the main text.

21 The script returns 6 rather than O here. Four are misparses of words which consist of multiple
phonological words, such as [ag“3 ats’dxira] ‘be bored” misparsed as a single word with *[3a]. One
treats the two orthographic variants of [af*q’*3] ‘book’, amokasr and amoky (the older, now dispreferred
variant), as a single word with *[3a]. One treats an IPA transcription guide as part of the word: the
dictionary has “amaysr /a-dawd/” for ‘ogre’, and this is misparsed as a single word agaysradaw?.
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this word and morphologically related forms pronounced without hiatus as [...g’awﬁl...].
The discussion below will assume that this is a typographical error, and that schwa is
categorically absent in vowel hiatus configurations in Abkhaz.

This shows that there are strong restrictions on the distribution of schwa in
Abkhaz. The borrowed Abkhaz lexicon features several entirely new vowel phonemes,
and the dictionary corpus includes both morphologically simple and complex forms.
Despite this, the restrictions on schwa are absolute across all of these words. The

following three generalizations are exceptionless:

(11)  Generalizations about schwa

a. Schwa never appears as V1 in vowel hiatus
b. Schwa never appears as V2 in vowel hiatus
c. Schwa never appears in morpheme-initial position

Below I will argue that (11) b.-c. can help adjudicate between epenthesis and deletion
analyses of schwa in Abkhaz. Before this, I will show that (11) a. is not useful for
distinguishing these analyses. The following data show the prefix [s3-]~[s-] attaching to

vowel-initial stems, where outputs with *[oa] are ungrammatical.

(12)  Absence of *[oa]

a. Arsba (1979: 90)

1. [érjcghna] apIiHa ‘hen’
DEF.hen
il. [s-artstna] capIiiHa ‘my hen’

*[sé—arEhna]
*[so-arts"na]
1s.ross-hen
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b. Yanagisawa (2010: 302)

1. [an] aH ‘mother’
DEF.mother

il. [s-an] caH ‘my mother’
*[sd-an]
*[so-an]

1s.poss-mother
If schwa is a phoneme, then underlying /ss-an/ becomes [s-4n] ‘my mother’ by a process
of schwa deletion in hiatus. If schwa is epenthetic, underlying /s-an/ stays unchanged as
[s-an], since there is an immediately adjacent lexical vowel which can carry the stress,
and there is no need to epenthesize a schwa. Both of these analyses are possible, and I am
not aware of any predictive differences between them. However, the same is not true of
the other distributional restrictions on schwa. (11) b. and c. follow automatically from an
epenthesis analysis. For (11) b., schwa cannot appear as V2 in hiatus, because in vowel
hiatus there is by definition no preceding consonant to motivate epenthesis. For (11) c.,
schwa cannot appear in morpheme-initial position because again there is by definition no
preceding consonant to motivate epenthesis.

By contrast, in the deletion analysis, there is no reason to expect that schwa
should be banned in vowel hiatus or in morpheme-initial position. Given words like [ab4]
aba ‘dry’, [ad™3] agom! ‘field’, and [abaa] abaa ‘rotten’ (Yanagisawa 2010: 51-52, 110), it
is not obvious why words like *[abad] should not also be possible. Similarly, given
vowel-initial words like [an] ‘mother’ (Yanagisawa 2010: 302) and [érféhna] ‘hen’, (Arsba
1979: 90) it is not obvious why words like *[4n] do not also exist. Full vowels like /a/ and
central vowels like /o/ may of course have different phonotactic distributions in any given

language, but such differences have to be stipulated in Abkhaz, and not follow from
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having unstressed schwas delete. Since they do follow from having schwas be
epenthesized under stress, I propose that this is a better analysis of the data in (7) in
Section 4.2.1 showing that the location of stress and the presence of schwa covary.

Schwas are predictably epenthesized immediately after a consonant when there is
no available lexical vowel to carry stress. The underlying form of the first-person singular
possessive prefix is /s-/, and the surface allomorph [s3-] only appears when the prefix is
stressed and there are no immediately adjacent lexical vowels. In /s-an/ ‘my mother’, a
lexical vowel is available, and so the form is [san] rather than *[s3-an]. In /s-p"[*ma/ ‘my
host’ there is no lexical vowel available, and so the form must be [s3-p"[*ma] with schwa
epenthesis.

This epenthesis analysis could be implemented in several ways. In the framework
of Harmonic Serialism, Elfner (2009) proposes analyses where some languages allow
headless syllables at early stages of the phonological derivation, which are then repaired
by a constraint SyllHead: “assign one violation mark for every syllable that does not
dominate at least one mora” (Elfner 2009: 16). An alternative analysis would stipulate
directly that (stressed) syllables in Abkhaz must contain vowels, without using the mora
as an intermediary.

These hypotheses would be empirically distinguishable if Abkhaz had non-moraic
epenthetic vowels (for this possibility, see discussion in Piggott 1995, Hall 2011, among
others). However, I am not aware of any reason to postulate non-moraic stressed vowels
in Abkhaz. In the poetic scansion data in Chapter 8, Section 8.1.3, Abkhaz schwas under
primary stress do appear to contribute to syllable weight, as they are counted for the

purposes of scansion. Without such evidence, I am not aware of any empirical data that
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would allow us to adjudicate between the two implementations of the epenthesis analysis.

In the segmental analysis of Abkhaz stress in Chapter 7 I formalize schwa
epenthesis as a two-step process where a schwa is first inserted after an accented
consonant, followed by a process of stress shift to ensure that stress surfaces on the
epenthetic schwa. [ also discuss a Harmonic Serialism implementation of schwa
epenthesis where a constraint against foot heads which do not contain vowels drives the

epenthesis process.

4.2.4 Summary

In this section I have presented data relevant to the predictability of stressed schwa.
Whether this vowel is phonemic or not has been a topic of debate in the field of
Northwest Caucasian linguistics for many decades. Two analyses appear possible to
account for the fact that the presence of schwa covaries with the location of stress in a
systematic manner. One analysis posits underlying schwas which delete in unstressed
position. Another avoids underlying schwas, and instead epenthesizes them when
required to carry stress.

I have argued that phonotactic restrictions provide independent support for the
epenthesis analysis. Only this account predicts the absence of schwa in morpheme-initial
position, and the absence of schwa in vowel hiatus. These phonotactic restrictions, which
I have shown to be exceptionless in Abkhaz, have not previously figured in the debate
about the predictability of schwa in Abkhaz. I hope to have shown that by bringing in
additional data from other parts of the language, it is possible to make progress on thorny

issues in Abkhaz linguistics.
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The conclusions in this section do not, however, guarantee the success of an
analysis where the phoneme inventory of Abkhaz completely lacks schwas. In order for
that argument to go through, one would need to account for all types of schwa in the
language, and there is one type I have not yet discussed. In the next section I turn to
schwas with secondary stress. These have proven to be some of the most challenging
datapoints for analyses without underlying schwa, and it is important to investigate them

in some detail.

4.3 Schwas with secondary stress

In the previous section I noted that the consensus view of Abkhaz schwa is that it is a
phoneme, at least some of the time. Many of the linguists who have come to this
conclusion have done so because of the existence of apparently unstressed schwas which
cannot be explained by other mechanisms: they do not always appear in consonant
clusters, and they do not obviously bear any relation to the stress system. They are also
capable of forming perfect minimal pairs with the absence of a schwa, which is a strong
argument for awarding schwa phonemic status in Abkhaz.

In this section I will argue that even these schwas can be predicted, and do not
have a random distribution which would require them to be lexical. Instead, these schwas
are deeply connected to the stress system of the language, and only appear in morphemes
which in other contexts carry primary stress. Since stress is a lexical property in Abkhaz,
and since this stress can predict where schwas will appear outside of primary stress
contexts, there is no need to additionally posit underlying schwas. These phonological

arguments are not new, and essentially replicate the reasoning in Spruit (1986). However,
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I present additional data supporting the empirical correlation between morphemes which
can carry primary stress, and morphemes which show a schwa when they do not carry
primary stress. I hope that by making such data more readily available to linguists
working on Abkhaz, I can show that the distribution of Abkhaz schwa is not as
unpredictable as it may initially seem.

I also report on a small-scale acoustic study showing that for at least some
speakers there is a measurable secondary stress on the relevant schwas (and on the
vowel /a/ in accentually similar environments), a phonetic correlate of their accentual
status. Not all speakers show clear evidence for such secondary stresses, but although
they are typically absent in linguists’ transcriptions of Abkhaz, several authors have
reported impressionistically that the relevant schwas have secondary stress. I will
continue throughout this dissertation to refer to these schwas as having secondary stress,
and in the analysis in Chapter 7 these vowels will have a gridmark in a metrical grid
corresponding to their higher prominence. It appears that for some speakers, this

prominence is only phonological, while for others it is also present phonetically.

4.3.1 Minimal pairs

It is appropriate to begin with apparent minimal pairs for the presence vs. absence of
schwa. Yanagisawa (2005) notes the following minimal pair. The two forms below
consist of five morphemes, the first four of which are identical in both forms. The final
morpheme in (13) a. is the past absolute suffix (see Chapter 1, Section 1.3.3.2 for
additional discussion of this suffix), which has the form [-no]. The final morpheme in

(13) b. is a different past tense suffix which has the form [-n].** These two final suffixes

22 As I have attempted to indicate by the translation, this is a past tense form which cannot form a
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appear to be minimal pairs: /-no/ vs. /-n/. Later in this section I will argue that (13) a.
should in fact be transcribed as [s—b—é—:[ijhha—né], with a secondary stress on the schwa.

Below I give Yanagisawa’s (2005) transcriptions.

(13)  An apparent minimal pair (Yanagisawa 2005: 35)

a. [s-b-4-t["*ha-na] cOaroxXaHsl ‘me having scolded you’
1SA-2SFO-DAT-scold-PST.ABS

b. [s—b—é—ff‘”hha—n] cOaroxaHsl ‘I scolded you and ...~
1SA-2SFO-DAT-scold-pST

Although the two morphosyntactic categories displayed in (13) are similar in meaning
and function, it is not the case that they are simple phonological variants which linguists
have erroneously given different translations. Several differences between them are
shown in (14). The suffix [-no] has the property of suppressing overt marking of ergative
arguments, while [-n] does not (14) a. The suffix [-no] can be used to form adverbs, while
[-n] cannot (14) b. Forms with the suffix [-no] cannot be relativized, while forms with the
suffix [-n] can (14) c. In such relative forms, the [-n] surfaces as [-z], suggesting that it is
the same morpheme as in several other past tense constructions in Abkhaz, all of which
also have relative forms in [-z] (14) d.-e. The suffix [-na] does not participate in any such
alternations, and does not appear in any other past tense constructions. In conclusion,
these are two different morphemes, which despite their sometimes similar uses, merely

happen to be near-homophones.

complete sentence of its own, and which must be followed by another verb. An example sentence is
from Yanagisawa (2010: 301) is [dt¥an dt[*"a3vejt’] ‘(S)he sat down and began to speak’. Here the first
verb has the suffix /-n/, and it is translated as ‘(S)he sat down and...”. The second verb [dt[*'azvejt’]
‘(s)he spoke’ is the main verb; it uses a different past tense suffix which can form a complete sentence
in Abkhaz.
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(14) Differences between [-n] ‘PST’ and [-na] ‘PST.ABS’
a. Yanagisawa (2010: 53-54)

1. [d-ba-n3] JOaHBI ‘having seen him/her’
3SHA-see-PST.ABS

il. [ba-z-ba-n] Ob130aH ‘I'saw you and ...’
[*b-b-an]
2SFA-1SE-see-PST

b. Yanagisawa (2010: 169)

1. [ji-bzija-na] uo3pmanel  ‘well’
3NA-good-PST.ABS

ii. *[ji-bzija-n]*
3NA-good-PST

c. Yanagisawa (2010: 54)
. *[da-z-ba-z3]

*[do-z-ba-nd]
3SHA-E.REL-PST.ABS

il. [do-z-ba-z] JIbI30a3 ‘who saw him/her’
3SHA-E.REL-s€e-PST

d. Hewitt (2010: 304)

1. [s-gdlo-n] CTBUIOH ‘I was standing’
IsA-stand.DYN-PST

il. [s-gdla-ro-n] CTBUTAPBIH ‘I would stand’
1sa-stand-COND1-PST

1il. [s-gdla-sa-n] creutamad ‘I would stand’
1sA-stand-COND2-PST

iv. [s-gdla-yia-n] creutaxbad ‘I had stood’
1sA-stand-PRF-PST

e. Hewitt (2010: 304)

23 This form is grammatical as a stative verb meaning ‘it was good’, but crucially not as an adverb,
making it different from (14) b. 1.
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1. [ji-gdlo-z] UTBIJIO3 ‘who was standing’
A.REL-stand.DYN-PST

ii. [ji-gdla-ro-z] UTBLIApPbI3 ‘who would stand’
A.REL-stand-COND1-PST

1il. [ji-gdla-sa-z] WTbLIaIIa3 ‘who would stand’
A.REL-stand-COND2-PST

iv. [ji-gdla-yia-z] urbutaxpas  ‘who had stood’
A.REL-stand-PRF-PST

When one is faced with a perfect minimal pair, there is no escaping the conclusion that
there must be some contrast accounting for the difference. In many cases that difference
is identical to the one between the surface forms. For example, if [b] and [p] contrast in a
language, forming minimal pairs, the simplest conclusion is that there is a phonemic
contrast /b/-/p/. Unsurprisingly, Yanagisawa (2005) takes the data in (13) to be support for
the existence of underlying schwa in Abkhaz. Colarusso’s (1988) arguments for the
existence of underlying schwa in Northwest Caucasian languages are based on similar
data, where some schwas, without any obvious motivation, remain in apparently
unstressed positions.

However, sometimes minimal pairs do not require the postulation of additional
phonemes. An example is the split involving the vowels in the lexical sets GOAT and
GOAL in some varieties of English (Wells 1982: 312-313). These present the surface
minimal pair [houli] ‘holy’ vs. [houli] ‘wholly, holey’. However, they do not necessarily
require a phonemic distinction /ou-ou/. Instead, the different surface representations arise
from the fact that ‘holy’ is monomorphemic, while ‘wholly’ and ‘holey’ are transparently
polymorphemic (from ‘whole” and ‘hole’ respectively). The vowel phoneme /ou/ simply

shows a different pronunciation before tautomorphemic /1/, which is independently seen
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in [hout] ‘whole, hole’. Here an independent contrast, that between mono- and
polymorphemic words, can be used to explain minimal pairs without additional
phonemes.

I will argue that a similar situation obtains in Abkhaz. The apparent minimal pairs
for schwa are not due to a schwa phoneme, but due to an independently motivated
contrast in the stress system. The language epenthesizes schwa based on the stress status
of a morpheme. When the relevant morphemes appear without primary stress, the schwa
is still epenthesized due to the morpheme’s stress properties. Later in this section I will
show that some speakers also have acoustic evidence for a secondary stress on these

schwas.

4.3.2 Independent evidence from the stress system
In this subsection I will argue that there is indeed an independently needed contrast in the
stress system of Abkhaz which correlates with the presence or absence of schwa in what
some previous work takes to be unstressed position. I will show that the unexpected
schwas in Section 4.3.1 above can all bear primary stress in morphologically related
forms, while words which appear without schwa never bear primary stress in the same
morphological environments. In Chapter 5 I will argue that Abkhaz has two underlying
accentual categories, which I call accented and unaccented. Only the accented category
allows for the unexpected schwas to appear.

Since their distribution appears tied to the stress system, it is unsurprising that the
relevant schwas have been noted by several authors as carrying secondary stress. Later in

this chapter I will discuss acoustic evidence for secondary stress in Abkhaz based on
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experimental data. In Chapter 5, Section 5.6 I will give a detailed description of the
phonological environments in which secondary stress appears, which depends on an in-
depth understanding of primary stress assignment in Abkhaz. Here I am content to talk
only of ‘stressable’ and ‘unstressable’ morphemes.

I will argue that it is stressable morphemes which retain their schwas, while non-
stressable morphemes do not. In (15) a. i., we see that the stem ‘swim’ is non-stressable,
while (15) b. i. shows that the stem ‘stand’ is stressable in the same context. The contrast
between (15) a. ii. and b. ii. shows that only the stressable morpheme ‘stand’ shows a

schwa.

(15)  Correlations between stressability and schwa
a. Spruit (1986: 48)

. [4-dzsa-ra] azcapa ‘to swim’
DEF-SWim-INF

il. [a-ts’a-dzsa-ra] atrazcapa ‘to swim under’
*[a-ts’a-dzosa-ra]
DEF-PREV(under)-swim-INF

b. Spruit (1986: 48)

1. [a-gdla-ra] arsiiapa ‘to stand’
DEF-stand-INF

il. [é-tﬁs/’\a-g ola-ra] atlareiapa ‘to stand under’
*[a-ts’a-gla-ra]
DEF-PREV(under)-stand-INF

Similarly, (16) a. and b. show that ‘fly’ is non-stressable while ‘know’ is stressable. In

(16) a. 1., the citation form of ‘fly’ does have a schwa, but it is unstressed and motivated

by phonotactics, as *[ap"rra] with three adjacent consonants is not possible (see Section
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4.1). When there is no phonotactic motivation, the schwa in ‘fly’ is not present (16) a. ii.,

while ‘know’ retains its schwa because it is a stressable morpheme (16) b. ii.

(16)  Correlations between stressability and schwa

a.
. [4-phor-ra] arpIppa ‘to fly’
DEF-fly-INF
Yanagisawa (2010: 350)
ii. [d-&-r-p"r-ijt’] JaprpuT ‘it made him/her fly’
*[d-a-r-phor-ijt’]
3SHA-3SNE-CAUS-fly-DYN.FIN
Yanagisawa (2010: 371)
b.
1. [a-ddr-ra] azeIppa ‘to know’
DEF-Know-INF
Yanagisawa (2010: 107)
il. [h-ajba-m-dor-ijt’] xanOamaeipuT ‘we did not get to know each other’

*h-ajba-m-dr-ijt’]
1 PA-RECIPROCAL-NEG-KNOW-DYN.FIN
Yanagisawa (2010: 167)

In (17) a. and b. I show that ‘meat’ is stressable while ‘old’ is non-stressable, and only

‘meat’ retains its schwa.

(17)  Correlations between stressability and schwa
a.
1. [4-3"] axo ‘old’

DEF-o0ld
Spruit (1986: 40)
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il.

ii.

[é—@ihagw] axaxo ‘old bridge’
*[a-ts"ha-3%9]

DEF-bridge-old

Spruit (1986: 43)

[a-39] AXKbbI ‘meat’
DEF-meat
Yanagisawa (2010: 119)

[é-cﬁpa-3a] agbMaXkbbl  ‘goat meat’
*[a-d3ma-3]

DEF-goat-meat

Yanagisawa (2010: 589)

In (18) a. and b. I show that the suffix [-no] from the minimal pairs in (13) is stressable,

while the suffix [-n] is not. As predicted, this also leads to a difference in whether the

schwa is retained.

(18)

a.

ii.

Correlations between stressability and schwa

[d-tsh4-n] JIaH ‘(s)he went and ...’
3SHA-ZO-PST

Yanagisawa (2010: 494)

[s-b-é—ﬁi“ha-n] cOamoxanel ‘I scolded you and ...~
*[s-b-a-tf*"ha-no]

1SA-2SFO-DAT-scold-pST

Yanagisawa (2005: 35)

[d—:[gha—né] JITAHbI ‘him/her having gone’
3SHA-ZO0-PST.ABS
Yanagisawa (2010: 494)
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il. [s—b—é—f&hha—na] cOamoxansl  ‘me having scolded you’

*[s-b-a-t/*"ha-n]

1SA-2SFO-DAT-scold-PST.ABS

Yanagisawa (2005: 35)
Lomtatidze (1976: 300) discusses data which are perfectly analogous to (18) a.-b. These
data may appear to lend themselves well to an analysis in terms of output-output
correspondence: if a morpheme surfaces with an epenthetic schwa under primary stress,
other forms containing the same morpheme must be faithful to such outputs and also
contain a schwa even when they do not have primary stress. However, such an analysis is
not viable for Abkhaz. As shown in Section 4.2 above, there are pervasive alternations in
Abkhaz where a morpheme appears with a schwa under primary stress, but without a
schwa when primary stress is elsewhere. In Chapter 5 I argue instead that the distribution
of schwa epenthesis is tied to particular configurations of stressable and unstressable
morphemes. Stress is assigned in one accentual configuration by an algorithm known as
Dybo’s Rule (Dybo 1977). If there are multiple such configurations in the same word, the
leftmost one receives primary stress, while others receive secondary stress. Crucially,
both primary and secondary stresses trigger schwa epenthesis. This is all formalized in
the theoretical analysis in Chapter 7. Here I merely note the empirical correlation
between stressability and schwa, leaving the exact details of the analysis for later
chapters.

There also appears to be some morphological conditioning for alternations like
those in (15). Especially in final position, schwas are sometimes not found even when

part of an otherwise stressable morpheme. For example, a word-final schwa appears to be

optional in verb stems. The stem /k’/ ‘hold’ is stressable: [ji-k’d] mxwr ‘hold it!”
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(Yanagisawa 2010: 208). Spruit (1986: 75) cites [j-an-t"a-s-k’o] mantacksl ‘when I held it
into it’, which contains a schwa as expected. However, he states (Spruit 1986: 75) that
this schwa “is easily omitted”, and Yanagisawa’s (2010: 208) forms of this verb do not
contain schwa, e.g. [ji-lo-m-k’] unsimk ‘what she held, that which she held’.

Caveats like these do not change the conclusion from the data in (15): the
distribution of schwa can be predicted from the stress status of the morpheme of which it
is a part. On the assumption that predictable information does not generally need to be
lexically stored, this means that that instead of contrastive schwa — /-na/ vs. /-n/ — we
can use the independently needed contrastive stress categories to predict the distribution
of schwa.

The argument above is not novel. Spruit (1986: 73) makes essentially the same
argument, and says in relation to these unstressed schwas that the stress status of
morphemes “accounts for occurrences of o so far called ‘irrational’ (i.e., unaccounted for)
in the literature”. Trigo (1992), who builds on Spruit’s (1986) analysis, also relies on
stress status to explain these schwas. However, it seems that this argument for the
predictability of these unstressed schwas has not received much attention in the literature.
Colarusso (1988) appears to have been unaware of Spruit’s work when arguing that
schwas of this type require a schwa phoneme, and Yanagisawa (2005) does not consider a
stress-based explanation of the minimal pair in (13) either. I hope that readers will find
the repetition of the argument and some of the data here helpful, to bring attention to the
empirical correlation between stressability and the presence of schwa.

Since the schwas in question are motivated by the stress status of their host

morphemes, one may wonder whether they are unstressed, as they are often transcribed,
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or if they instead bear a lower degree of prominence in the form of secondary stress.
Spruit (1986: 73) states that “[t]he preservation of o in these cases may result from an
older secondary stress; in fact, the very presence of o gives the impression of a secondary
stress.” Of similar vowels in Abaza, Colarusso (1988: 367) writes that “Genko (1955, 31)
notes that there is an impression of secondary stress on the persistent /o/’s in such words”.
Lomtatidze (1976: 298) states that word-final schwa always has secondary stress, except
of course in words where it has primary stress. Word-final schwas without primary stress
can only come from stressable morphemes under the generalizations I have argued for
above. In word-final clusters, schwa is always epenthesized in the middle of a cluster, and
never at the end (see Section 4.1).

It is even less clear from previous work whether the vowel /a/ in stressable
morphemes bears a secondary stress. Spruit (1986: 73) claims not to hear one even
though he does hear it on schwa. However, he argues that in imperative forms, the
optionality [ji-f]~[ji-fa] ‘Eat it/them!” (discussed in Section 4.2.1 above) is only possible
for unstressable stems. Stressable morphemes retain [a] in imperatives, just as stressable
morphemes retain [9] in the data earlier in this section. In Chapter 3, Section 3.1.2 I noted
that Arstaa et al. (2014: 97) transcribe multiple stresses on words like [é—thawéd—ﬂ“‘”ha]
‘princes’. This may be rendering the pronunciation [é—thawéld—a‘Wha] with a secondary
stress on a vowel which bears primary stress on morphologically related forms: [thawad-
f:fWha—k’] ‘some princes’ (Arstaa et al. 2014: 97). However, the multiple stresses they
report are irregularly distributed across morphological paradigms, a fact for which I have
no explanation. Immediately below I report on an acoustic study of secondary stress in

Abkhaz. There is evidence that at least some speakers have secondary stresses on
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stressable morphemes, both on [a] and [9].

4.3.3 Acoustic data

In this section I look for acoustic evidence for secondary stresses in Abkhaz in the
phonological positions where unexpected schwas are found. In Chapter 2, Section 2.1 |
reported on the methodology for an experiment on secondary stress in Abkhaz. Here I
report the stimuli, results, and analysis of this experiment. By way of repetition, the
experiment involved four speakers of Abkhaz reading words with vowels in three
conditions: primary stress, unstressed, and (possible) secondary stress. I examined FO,
intensity, and duration of the relevant vowels, and analyzed the data statistically with
nested linear mixed effects models, just as in Chapter 3, Section 3.2 on primary stress. At
least two speakers show acoustic evidence for a distinction between unstressed vowels
and vowels with secondary stress. However, secondary stress is much less reliably
detectable than primary stress, and it seems that at least for the correlates investigated

here, not all speakers make a distinction between secondary stress and absence of stress.

4.3.3.1 Stimuli

Note that the experiment looks for secondary stress both on [o] and on [a]. As explained
in Section 4.3.2, the segmental alternations between schwa and zero are suggestive of
stress, and there are impressionistic reports of secondary stress on schwa. However, in
light of some authors reporting multiple stresses on /a/ as well (see Section 4.3.2), both
vowel qualities are investigated here. Stimuli were categorized in conditions based on
their phonological behavior in dictionary material. In particular, words were placed in the

secondary stress condition if the vowel of the relevant morpheme appeared with primary
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stress in other words, while they were placed in the unstressed condition if the vowel of
the relevant morpheme appeared as unstressed or as zero (in the case of schwa) in other
words.

For the low vowel, it was easiest to find parallel stimuli for all three conditions
using vowels in word-final position. The same option was not available for schwa.
Unstressed schwa only appears in the middle of consonant clusters (see Section 4.1), so
word-final unstressed schwas do not exist. Instead the schwa stimuli are all word-medial,
and words in the unstressed and secondary stress conditions have the form 4aCCoCCa. In
the unstressed condition, a schwa appears in what would otherwise be a /CCCC/ cluster
(see Section 4.1), and in morphologically related forms with fewer surrounding
consonants, no schwa appears. In the secondary stress condition, a schwa appears in
aCCoCCa because of the stress properties of the relevant morpheme, and in
morphologically related forms with fewer surrounding consonants, there is also a schwa.

This is illustrated in (19) below. (19) a. shows the morpheme [p'r]~[pPor], which
is in the unstressed condition since it is never stressed, and since a schwa only appears
when motivated by consonantal phonotactics. (19) b. shows the morpheme [d3dr]~[dar],
which does show up with primary stress some of the time, and whose schwa (transcribed
here with secondary stress) remains even when the morpheme is flanked by vowels. (19)

a. 1. and (19) b. 1. are stimulus words included in the experiment.
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(19)  Secondary stress and schwa

1. apmpIppa
[&-r-phor-ra]
DEF-CAUS-ly-INF
‘let fly, make fly’
Yanagisawa (2010: 371)

il. [a-pPor-ra]
DEF-fly-INF
[3 ﬂy’
Yanagisawa (2010: 350)

iii. JaprpuT
[d-4-r-pPri-jt’]
3SHA-3SNE-CAUS-fly-DYN.FIN
‘it made him/her fly’
Yanagisawa (2010: 371)

. amMmJsIppa
[4-m-dar-ra]
DEF-NEG-Know-NMLZ
‘ignorance’
Yanagisawa (2010: 290)

il. ajzsippa
[a-ddr-ra]
DEF-know-NMLZ
‘knowledge’
Yanagisawa (2010: 107)

iil. XanOaMIIBIPUT
[h-ajba-m-dar-ijt’]
1 PA-RECIPROCAL-NEG-Kknow-DYN.FIN
‘we did not get to know each other’
Yanagisawa (2010: 167)

The fact that schwas are studied in medial position while low vowels are studied in final

position means that the same word can be included in two different conditions. For
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example, [4&-m-dor-ra] ‘ignorance’ appears both in the ‘secondary stress on schwa’
condition because of the medial vowel and in the ‘unstressed low vowel’ condition
because of the final vowel. Below I list all stimulus items and the conditions they belong
to. There are occasional exceptions where items were reclassified into different
conditions for individual participants based on their stress pattern for the relevant word;
all such cases are listed in detail in Chapter 2, Section 2.1.5. In the ‘Word’ column below
I underline the vowels studied, which are also identified in parentheses in columns three
and four. I transcribe all vowels in the secondary stress condition with secondary stress
here.

As with Experiment 1 from Chapter 3 not all words were read by all participants.
For example, after the pilot run I replaced [ap"yonk*a] ‘summers’ with the (metrically
equivalent) [ap"yonra] ‘summertime’ based on speaker feedback about the word for
‘summers’ sounding unnatural. The fifth column in (20) below indicates which

participants read which words.

171



(20) Figure 4.3
Word Translation Condition (one) Condition |Participants
two
[ag“aKra] ‘hope (n.)’ Primary (medial 9) |Unstressed | ABCD
(final a)
[oﬁhamfjhéraq’g] ‘to Ochamchira’ | Unstressed (final a) ABCD
[agvokra] ‘hope (verb)’ | Primary (medial ) |Secondary |A
(final a)
[ak“hk’igsra] ‘touch above’ |Secondary Secondary |ABCD
(medial 9) (final a)
[adarra] ‘know’ Primary (medial o) |Secondary | ABCD
(final a)
[ydnyaz“aq’a] | ‘approximately |Secondary (final a) ABCD
forty’
[ardadra] ‘make thunder’ | Unstressed Secondary | ABCD
(medial 9) (final a)
[ak’idsra] ‘touch’ Primary (medial o) |Secondary | ABCD
(final a)
[ak*hthoyra] ‘redraw’ Unstressed Secondary | ABCD
(medial o) (final a)
[aphyank™ha] ‘summers’ Unstressed Secondary |A
(medial o) (final a)
[adarra] ‘knowledge’ Primary (medial o) |Unstressed |A
(final a)
[dmdarra] ‘ignorance’ Secondary Secondary |ABCD
(medial 9) (final a)
[abalri] ‘burn’ Primary (final a)** ABC
[arphorra] ‘let fly’ Unstressed Secondary | ABCD
(medial o) (final a)
[yazvaq’a] ‘approximately |Primary (final a) ABCD
twenty’
[athdyomtha] ‘drawing’ Primary (medial o) ABCD
[advakba] ‘train’ Primary (medial 9) BCD

24 This word was not elicited to be part of this experiment, since the dictionary gives it with initial stress
as [abolra], and the low vowels studied in this experiment are all in final position. However, some
speakers unexpectedly produced the word with final stress (see Chapter 2, Section 2.1.5 for discussion),
and therefore I included their productions of this word here.
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[ag™¥aphk™ha] ‘groups’ Primary (medial o) |Secondary | BCD
(final a)
[aphyanra] ‘summertime’ | Unstressed Secondary | BCD
(medial 9) (final a)
[a@hsgwk‘”hé] ‘cats’ Primary (final a) B
[(j)esdzonra] ‘every summer’ | Primary (final a) CD

Breakdown of which participants read which words (Experiment 2)
The table below shows how many vowels were analyzed for each participant. Due to the
exclusions which were discussed in detail in Chapter 2, Section 2.1.5, Speaker C had no

tokens with [9] in the secondary stress condition.

(21) Figure 4.4

Speaker A Speaker B Speaker C Speaker D Total
234 234 195 205 868

Number of tokens per participant (Experiment 2)

4.3.3.2 Visualization of data

The graphs below visualize the effect of condition (unstressed, secondary, primary) on
each of the three acoustic measures for stress (FO, intensity, duration). Each graph is split
up by participant, and I include separate graphs for the low vowel and schwa. Focusing
on any differences between the unstressed and secondary stress conditions, the data on FO
differ from that for primary stress in Experiment 1 in Chapter 3. Speaker D is the only
one who shows a difference between unstressed and secondary conditions for both
vowels. As is seen from their data in the primary stress condition, this participant shows a
lower FO on vowels with primary stress (as also reported in Experiment 1 in Chapter 3),

but a higher FO on vowels with secondary stress. Speaker B has an unstressed-secondary
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difference in FO only for [9], while speakers A and C do not appear to show any

differences between the two conditions.

(22)

Figure 4.5

FO (Z-score) for [a] by condition and speaker

Speaker

FO (Z-score) for [a] by condition and participant (Experiment 2)
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(23) Figure 4.6

FO (Z-score) for [8] by condition and speaker

2
-
: |

-
m | Stress
§ ‘ | . El Unstressed
™ . B3 secondary

L]

E o- ‘ | ' Primary

Speaker

FO (Z-score) for [a] by condition and participant (Experiment 2)
The graphs for intensity are difficult to interpret. For [a] speakers A and B show, if
anything, a lower intensity on secondarily stressed vowels than on unstressed vowels.
Speakers A and D show small effects in the same direction for [o], while speaker B has
higher intensity in the secondary stress condition for [9]. Speaker C does not show any

clear effect here.
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(24) Figure 4.7

Intensity (Z-score) for [a] by condition and speaker

Stress
El Unstressed
‘ Secondary

' Primary

Intensity (Z-score)

Speaker

Intensity (Z-score) for [a] by condition and participant (Experiment 2)
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(25) Figure 4.8

Intensity (Z-score) for [a] by condition and speaker

3-

1
o
3 ‘ Stress
5 ‘ El Unstressed
= 0 El Secondary
g ' Primary
o

Speaker

Intensity (Z-score) for [o] by condition and participant (Experiment 2)
For duration there are no obvious effects, even though it was the duration differences
between stressed and unstressed vowels in Chapter 3 which appeared to be the most
reliable. Speaker A has a lower mean vowel duration on secondarily stressed vowels than

unstressed vowels, an effect which is clearest for [a].
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(26)

Duration (Z-score)

Figure 4.9

Duration (Z-score) for [a] by condition and speaker

Speaker

Duration (Z-score) for [a] by condition and participant (Experiment 2)
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(27) Figure 4.10

Duration (Z-score) for [8] by condition and speaker

1- Stress

El Unstressed
El Secondary
‘ ' Primary

Duration (Z-score)

Speaker
Duration (Z-score) for [a] by condition and participant (Experiment 2)

4.3.3.3 Statistical analysis

I used very similar statistical models to those in Chapter 3 to study secondary stress.
These are linear mixed effects models fitted in R, and compared to each other using
ANOVAs. Each measure (FO, intensity, and duration) was analyzed with a separate
model. All models were fit to one of the three measures for all vowels in the dataset. For
each measure, I considered four models: 1) a baseline with no stress information
whatsoever, 2) an intermediate model with a random slope for the effect of stress by
participant, 3) a model which in addition to a random slope also considers a fixed effect
of stress, and 4) a model like 3) but with an interaction term for stress and vowel. The

model specifications are shown below using R syntax. I use FO as an example, but the
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models for intensity and duration were identical. Vowel has the possible values {[2], [a]},

while Stress may be {Unstressed, Secondary, Primary}.

(28) Figure 4.11

Model Addition to previous model Model specification

a. N/A (baseline) FO ~ Vowel + (1|Word) + (1|Speaker)

b. Random slope FO ~ Vowel + (1|Word) + (1+Stress|Speaker)

c. Fixed effect FO ~ Stress + Vowel + (1|Word) +
(1+Stress|Speaker)

d. Interaction FO ~ Stress * Vowel + (1|Word) +
(1+Stress|Speaker)

Model specifications (Experiment 2)
As in Chapter 3, it is primarily the comparison between (28) a. and (28) b. which is of
interest. Stress may have separate effects on F0, intensity, and/or duration for each of the
participants, but there are likely too few speakers to find a (participant-independent) fixed
effect of stress on any of the three measures above and beyond the random slopes.

Again like in the previous chapter, fitting some of these models results in singular
fits. I continue to report these models here, noting that the results should be interpreted
with caution. As for Experiment 1 in Chapter 3, in the text below I report models fit
separately for each participant in Appendix B, since such models do converge without
singular fits. I note below which models had problems with singular fits, marking these

with a dagger 7.

180



(29) Figure 4.12
Baseline Random slope | Fixed effect Interaction
FO f f f f
Intensity Il Il Il Il
Duration Il Il

Models with singular fits (Experiment 2)

In (30) are model summaries for the interaction models from (28) d. Each row reports a

separate model, for F0, intensity, and duration. The columns show the estimates for the

fixed effects, plus or minus the standard error. The reference levels for the factors are

Unstressed and [9], so that the intercept reports results for unstressed schwas. Models

with singular fits are marked with a dagger  in the Measure column.

(30) Figure 4.13

Measure |Intercept |Secondary|Primary |[a] Secondary*[a] | Primary*[a]
FO* 0.274£0.15 0.24+0.22 [0.24+0.47 |-0.68+0.15|-0.11+0.19 0.01+£0.22
Intensity” [-0.3040.16 |0.37+0.20 |0.92+0.18 |0.28+0.20 |-0.67+0.24 -0.4+0.32
Duration |-1.01+0.14 0.37+0.19 |0.91+0.30 |0.97+£0.19 |-0.04+0.23 0.03+0.29

Model summaries (Experiment 2)

In (31) I report the AIC values for all models, which will be of use in the model

comparisons immediately below.
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(31) Figure 4.14

Baseline Random slope | Fixed effect Interaction
FO 2,082.6 1,664.5 1,666.4 1,669.8
Intensity 2,156.0 2,118.5 2,114.3 2,110.6
Duration 2,158.7 2,012.5 2,008.5 2,012.4

AIC values (Experiment 2)
The ANOVA model comparisons between the four models from (28) are reported in (32).
For each of the three acoustic measures, the pairs of models with adjacent numbers in
(28) are compared to each other, i.e. baseline to random slope, random slope to fixed
effect, and fixed effect to interaction. I report the Chi-squared value (y?), the degrees of

freedom (df), and the p-value (p) from each ANOVA.

(32) Figure4.15

Measure |Baseline-random slope |Random slope-fixed effect | Fixed effect-interaction
. df |p . df p . df p

FO 428.09 |5 |<2.2*10" |2.19 2 0.36 0.60 |2 0.74

Intensity [47.48 |5 |<4.5*10° |8.27 2 0.02 7.62 0.02

Duration | 156.15 |5 |<2.2* 10" |8.10 2 0.02 0.09 |2 0.96

ANOVA model comparisons (Experiment 2)
The models in (28) b. with a random slope for the effect of stress by speaker always
significantly outperform the models in (28) a. without such a random effect, and all result
in a lower AIC. In other words, all of F0, intensity, and duration are more successfully
predicted by a model with stress information than one without it. This is a partial
replication of the results from Chapter 3. However, the models fit lines to data on

unstressed, secondarily stressed, and primarily stressed vowels. Recall from the
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visualizations in Section 4.3.3.2 that secondary stress appears to be unreliably
distinguished from the absence of stress in Abkhaz. Below I will investigate the random
slopes for the effect of stress by participant to see whether any participants have a reliable
distinction between unstressed and secondary conditions.

Some of the more complex models for intensity and duration also come out as
significant in these model comparisons, and result in lower AIC values, while none of the
more complex models for FO do. As in Chapter 3 this difference is likely due to the fact
that participants vary in whether high or low FO is found on vowels with primary stress.
Note in (30) the high standard error of 0.47 for the fixed effect of primary stress in the FO
model, compared to the lower standard errors of 0.18 and 0.30 for intensity and duration
in the same column in (30).

A fuller picture of the individual participants’ realization of stress can be found by
examining the by-speaker random slopes from the models in (28) b. These show separate
estimates of the effect both primary (lary) and secondary (2ndry) stress have on FO,

intensity, and duration for each participant.

(33) Figure 4.16

Speaker A | Speaker B | Speaker C | Speaker D
lary |2ndry | lary |2ndry | lary |2ndry |lary |2ndry
FO 1.06 [-0.19 |1.08 |-0.02 [-0.35]-0.06 |-1.02|0.66
Intensity | 0.44 [0.04 |1.04 |0.23 |0.43 |0.11 |0.77 |-0.22
Duration | 0.20 [0.17 |0.66 |0.62 [0.90 [0.21 |1.74 |0.14

Random slopes for effect of participant (Experiment 2)
The biggest effects of secondary stress in (33) are for FO for speaker D, and for duration

for speaker B, both showing that vowels in the secondary stress condition have measures
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almost two-thirds of a standard deviation greater than vowels in the unstressed condition.
This provides evidence that some speakers of Abkhaz do show acoustic evidence for a
distinction between unstressed vowels and vowels with secondary stress. However, as is
to be expected based on the visualizations in Section 4.3.3.2, there are also many
estimates for secondary stress which are very close to zero, showing no difference
between unstressed and secondary conditions at all.

The numbers in (33) which have a magnitude of around 0.2 are more difficult to
interpret without first calculating what they refer to. Below I report the mean and
standard deviation of FO, intensity, and duration for the four participants, numbers which
allow for exactly these calculations. Note that while the models above are fitted based on
Z-scored data, the numbers below are not normalized, and have the units Hertz, decibels,
and milliseconds respectively. The notation X£Y refers to a mean of X, and a standard

deviation of Y.

(34) Figure 4.17

FO (Hz) Intensity (dB) Duration (ms)
Speaker A 08.35+13.10 70.76+5.29 85.42+33.49
Speaker B 178.48+18.75 70.14+3.80 95.15+29.80
Speaker C 199.33+18.05 64.56+3.88 67.37£21.73
Speaker D 195.26+32.88 67.04+3.07 69.94+21.72

Summary statistics (Experiment 2)
In (33) Speakers A and C have estimates for the effect of secondary stress on duration
which are somewhat difficult to interpret. Using the numbers from (34), we can calculate
that speaker A has vowels which are 5.69 ms longer in the secondary condition compared

to the unstressed condition, while the same number for speaker C is 4.56 ms. Phillips et
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al. (1994: 213) report that for a tone lasting 40 ms, an duration increase of somewhere
between 10-15ms is needed is needed for participants to reliably begin judging the tone
as longer in duration. This suggests that the differences around 5 ms observed between
unstressed and secondary conditions are not reliably noticeable in perception. It is
possible that speakers are using additional acoustic dimensions, including ones not
measured in this experiment, and that a combination of several small differences is
enough to be perceptible. However, based on the data collected here neither speaker A
nor C show clear evidence of secondary stress. Speaker A’s effect of FO is only 2.49 Hz,
which is also likely too small.

Speaker B and D have numbers of magnitude approximately 0.2 for intensity in
(33). For speaker B this works out to an estimated 68.99 dB for unstressed vowels, and
69.88 dB for vowels in the secondary stress condition. This translates to vowels in the
secondary condition being 10.8% louder. For speaker D the corresponding numbers are
67.26 dB and 66.54 dB, so that vowels in the secondary stress condition are 7.5% quieter

than those in the unstressed condition.

4.3.4 Conclusions

In this section I have argued that there is phonological evidence that the accentual
properties of a morpheme determine whether or not it will display a schwa in what is
usually transcribed as unstressed position. Only stressable morphemes may display a
schwa. This means that the distribution of the relevant schwas can be predicted, and they
do not require an underlying schwa phoneme. In this section I have only noted that at

least some schwas with primary stress remain in apparently unstressed positions, but in
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the next chapter I will describe a stress assignment algorithm for Abkhaz which predicts
the exact environments in which schwas appear.

The phonological connection between schwa and accent will be formalized in
Chapter 7, where I argue that consonants with a certain minimum degree of prominence
are subject to schwa epenthesis. The ‘prominence’ referred to here is purely phonological,
a mark on a particular line of a metrical grid in Idsardi’s (1992) framework. In this
section I have reported on a phonetic study to determine whether there is also an
acoustically measurable prominence on the relevant vowels. The answer is that some
speakers do show acoustic evidence for secondary stress, while others apparently do not.
For speakers without clear evidence for secondary stress, there are some small numerical
effects in the expected direction, such as longer vowel durations for vowels in the
secondary stress condition compared to the unstressed condition. However, on their own
these differences are likely too small to be perceptible.

Given the smaller effect sizes between unstressed and secondary conditions, it
would be useful to study whether a distinction is made not only with more data, but also
with more potential correlates of stress. In particular, I have not controlled the vowels in
the experiment for the place of articulation or laryngeal specifications of surrounding
consonants, and have therefore not investigated measures such as F1 and F2. Perhaps
there is unstressed vowel reduction for /a/ based on stress, paralleling the stress-based
alternations between schwa and zero. Andersson et al. (2023) report some differences
between stressed and unstressed /a/ in Cwyzhy Abkhaz, and diachronically vowel
reduction for /a/ is ubiquitous in Abkhaz as shown by Arsba (1979).

There are phonological debates about whether metrical representations of
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prominence in the phonology are always expected to correspond to some measurable
prominence phonetically. Some rely on metrical feet which do not manifest as secondary
stresses, for example (see Gonzéalez 2007 and references therein for discussion). Although
the acoustic results in this chapter must be treated as preliminary due to a lack of data, the
metrical representations I argue for in Chapter 7 may be an example of this for the
speakers without clear evidence for secondary stress. Further studies will reveal how
general the presence of secondary stress is acoustically in Abkhaz when additional
speakers are studied and additional correlates for stress are considered.

Having surveyed schwas in unstressed position as well as schwas with both
primary and secondary stress, I have argued that all three categories of schwa are
predictably distributed. The first is sensitive to consonantal phonotactics, while the latter
two depend on independently needed contrasts in the accentual system of Abkhaz. If
these arguments are correct, there is no part of Abkhaz phonology where underlying
schwas are needed. Before concluding the chapter, I provide some discussion of the

consequences of assuming a schwaless vowel inventory for Abkhaz in Section 4.4.

4.4 Consequences of a schwaless vowel inventory

This section discusses two types of consequences of Abkhaz having a vowel inventory
without schwa. The first is theoretical, and concerns the connection between schwa and
stress. If schwa is not phonemic, this requires a phonological process of stress-induced
epenthesis. Such a process has been argued to be impossible in previous work, making
the Abkhaz case theoretically interesting. I discuss previous literature in Optimality

Theory on what can and cannot serve as a trigger for epenthesis. I suggest that, rather
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than causing problems, the existence of a language like Abkhaz resolves a theoretical
problem. By filling a typological gap, Abkhaz spares us from having to invent theoretical
restrictions which rule out stress-induced epenthesis.

The second consequence I address is typological, and relates to the fact that a
schwaless vowel inventory for Abkhaz leaves the language with /a/ as the only native
vowel phoneme. Although such one-vowel systems have been proposed before, for
Northwest Caucasian as well as other families, such analyses have never reached
widespread acceptance. I discuss the typology of small vowel systems, critiques of
previous analyses of this type for Northwest Caucasian, as well as the nature of the
division between native and borrowed vocabulary in Abkhaz. I conclude that it may be
best to treat Abkhaz as a five-vowel language, including the vowels only found in
loanwords, since it is not clear whether the etymological distinctions between native and

borrowed words are always a synchronic reality for speakers.

4.4.1 Theoretical analyses of epenthesis

Beginning with the theoretical discussion, there is previous literature on the question of
what can serve as the triggering environment for epenthesis. Much of this discussion is
couched in Optimality Theory, where the question is: Which markedness constraints can
be ranked so highly that the optimal candidate epenthesizes a vowel in order to satisfy
them? Broselow (1982) argues that only three types of markedness can trigger epenthesis
crosslinguistically: syllable structure (e.g. epenthesize a vowel to avoid having syllables
with a coda: /patak/ — [pa.ta.ki]), segmental phonotactics (e.g. epenthesize a vowel to

avoid obstruent-obstruent clusters: /takta/ — [ta.ki.ta]), or word minimality (e.g.
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epenthesize a vowel to avoid monosyllabic words: /tak/ — [ta.ki]). Blumenfeld (2006)
argues for the same typological generalization, stating the following for metrically
conditioned epenthesis:

Among metrical factors, only one may play a role in

epenthesis, viz. word minimality. No other constraint can

force vowel insertion. As I will show in this section,

epenthesis cannot be used as a repair strategy for violations

of purely metrical constraints such as *Clash, *Lapse,

*Non-Finality, and so forth. (Blumenfeld 2006: 157-158)
Blumenfeld (2006) and Moore-Cantwell (2016) treat this as a too-many-solutions
problem. This term is used in Optimality Theory to refer to cases where a grammar can
produce more possible repairs to a marked structure than are attested crosslinguistically.
Both of these authors attempt to restrict the grammar so that it cannot generate languages
where stress, or other metrical properties apart from minimality, trigger epenthesis.
Blumenfeld (2006) achieves this with so-called procedural constraints, which state
preferences over input-output mappings. This is a departure from the typical output-
oriented nature of Optimality Theory, where markedness constraints penalize the output
only. Moore-Cantwell (2016) instead imposes limitations on Gen, the function in
Optimality Theory responsible for generating possible output candidates. Working in
Harmonic Serialism, she suggests that epenthetic vowels cannot in one derivational step
be incorporated into both syllables and feet, or words, or other higher prosodic structure.
She shows that this correctly predicts languages where epenthesis resolves syllable
structure violations, but predicts the absence of languages where higher metrical structure

such as feet trigger epenthesis.

What these two approaches illustrate is the assumption that certain unattested
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patterns, those where metrical structure conditions epenthesis, are also unattestable. That
is to say, the absence of stress-induced epenthesis is taken to be not an accident, but a
consequence of the fact that such phonological processes are impossible in human
language generally, so that our phonological theories must not generate them. The data
from Abkhaz suggest that such an assumption in the case of stress-induced epenthesis is
too hasty. Based on the data supporting stress-induced epenthesis of schwa in Abkhaz, it
seems that such languages are possible, and must be generated by theories of phonology.

This is not a problem for Optimality Theory; in fact, it is quite the opposite.
Without modifications or restrictions, Optimality Theory predicts that metrical structure
should be able to condition epenthesis. This situation appears to be attested in Abkhaz,
which is a predictive success for Optimality Theory. We do not have to add new
constraint types, or new restrictions to Gen, in order to account for the data. The theory is
empirically adequate as is, and the too-many-solutions problem disappears. It may be that
other interactions between metrical structure and epenthesis really are unattestable, and
that phonological theories should predict their impossibility. I leave this question for
future work. However, based on the Abkhaz data, it seems that there is no general
restriction against epenthesis triggered by metrical structure, and constraints against
stress-triggered epenthesis seem to be premature. With this discussion out of the way, |
turn now to another, more direct consequence of analyzing the Abkhaz vowel inventory
as lacking schwa: is it possible for a human language to contain only a single vowel

phoneme?
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4.4.2 Typology of small vowel systems

When it comes to the typology of vowel inventories, the conventional wisdom is that the
smallest inventories always contrast at least two phonemes. Such vowel systems are
sometimes called vertical, as they typically involve contrasts of height rather than
backness, rounding, or other phonetic dimensions. Languages with such vertical two-
vowel systems include Kaytetye (Pama-Nyungan, Australia; Turpin & Ross 2012, Tabain
& Breen 2011: 69) and Margi (Afro-Asiatic, West Africa; Maddieson 1987), as well as
many Northwest Caucasian languages on the conventional analysis (see Arkadiev &
Lander 2021). The view that vowel systems require at least a binary opposition goes back
to Jakobson’s work in the first half of the 20th century (Kuipers 1968).

Analyses with only one contrastive vowel phoneme have sometimes been
suggested. For example, Martinet (1990) discusses one-vowel analyses of Proto-Indo-
European,” Breen (1977) argues that Andegerebenha has only /a/ vs. /a:/ (which could be
analyzed with a single phoneme as /a/ vs. /aa/), and Pulleyblank (1984: 27) posits schwa
as the only syllabic element in Mandarin, deriving other vowels from underlying glides.
The Northwest Caucasian languages have also seen one- or even zero-vowel analyses
(Kuipers 1960, Allen 1965, Kuipers 1968, Anderson 1978). These have not become
accepted for any language, and have often been criticized for involving notational tricks
rather than substantial reanalyses of the vowel systems. Halle (1970) criticizes Kuipers’
(1968) analysis of Kabardian as vowelless by noting that he essentially admits the

contrastivity of /a/, but refers to it as an [open] feature rather than as a vowel:

25 Another alternative is a two-vowel reconstruction of Proto-Indo-European with only *e and *o (see
Byrd 2018 for a recent overview of Proto-Indo-European phonology), typologically unusual in
involving contrasts based only on backness or rounding rather than vowel height.
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Kuipers again has recourse to a purely terminological

device. He distinguishes o from a by observing that ‘the

second member of each pair is distinct from the first

exclusively by a feature of openness’ (p. 50). He then goes

on to tell us that ‘in phonemic notation the symbol a is

retained, but its reference is redefined as “feature of

openness” instead of “vowel” (p. 51) (Halle 1970: 103,

italics in original)
Colarusso (1988: 349) notes, in agreement with Halle (1970) and indeed with Kuipers’
(1968: 71) himself, that the analysis contains a special juncture symbol which marks the
absence of schwa. This does not seem different in any important way from admitting a
new phoneme to the inventory, and marking its presence in the usual way.

It is understandable that analyses like these have not reached widespread
acceptance. However, the data presented in this chapter argue for a schwaless analysis of
Abkhaz, though not a vowelless one. There are no terminological redefinitions here, and
the arguments are based only on phonotactic restrictions and phonological alternations.
However, even if one accepts the arguments that Abkhaz lacks a phonemic schwa, this
does not necessarily leave the language with only one vowel. Below I discuss the issue of
native and borrowed vocabulary, and question whether these should be treated as
separately as they have been in previous work.

The native Abkhaz vocabulary would indeed be left with /a/ as its only vowel if
schwa is eliminated. However, Abkhaz has a long history of contact with other languages
of the region where it is spoken (Schmidt 1950, Chirikba 2003: 14). This includes
loanwords from Turkic, Kartvelian, and Indo-European languages, which have altered the

vocalic inventory of the language. Chirikba (2003: 73) notes that while older loanwords

were assimilated to the Abkhaz vowel inventory, newer ones tend to retain the vowels of
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their source languages.

Early borrowing strategies include diphthongization ([a-wap"s] ayarnc ‘Ossetian,
Ossetian person’ < Megrelian opsi; Chirikba 2003: 73) and the shifting of features like
rounding onto nearby consonants ([&-tPork“ha] atbipkoa ‘Turkish, Turk’ from a Turkic
source tlirk with a rounded vowel; word from Yanagisawa 2010: 417). Chirikba (2003:
74) notes modern unassimilated loanwords such as [ak’in6] akwmHO ‘cinema’ and
[at’elefon] atemedon ‘telephone’. Abkhaz also has many neologisms (on which see
Xecija 1988), which sometimes coexist with loanwords, e.g. [at’“dlaway[¥q *9]
atoblnayaernokobr (Apsua telex®apsra 2018, lesson 65) vs. [ap’asp’ort’] amacmopt
(Kaslandzija 2005: 544), both ‘passport’. The former is literally citizen-book, with
‘citizen’ itself being country-person.

For many recent loanwords, it is apparent from the foreign derivational
morphology and phonotactics that they are not etymologically Northwest Caucasian in
origin. This is especially the case for Russian loanwords, which tend to be more recent.
Many Abkhazians are also native speakers of Russian, allowing for the easy identification
of Russian loans. If this was true for all loanwords in Abkhaz, we could speak of a
stratified lexicon, with Northwest Caucasian and Indo-European strata. It would then be
easy to state separate phonotactic generalizations over native and borrowed vocabulary.*
This is traditionally what is done in studies of Abkhaz, and it is what I have done in
Chapter 1, Section 1.3.2 when I presented separate vowel inventories for native and

borrowed words.

26 Amalia Skilton (p.c.) suggests that an approach with cophonologies (Orgun 1996, Anttila 1997 among
others) may be viable, since cophonologies need not correspond to distinctions which native speakers
are explicitly aware of. This is certainly a possibility, but I do not pursue this option here, since it seems
that with the exception of containing different vocalic phonemes, the loanword phonology of Abkhaz is
identical to the native phonology.
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However, the fact is that there is overlap in surface vowel distributions between
native and borrowed words due to vowel allophony, and sometimes it may not be clear
synchronically that a given word was once borrowed into the language. Even if one sets
aside the long vowels or diphthongs created by vowel-glide coalescence, there are
examples like the vowel /a/ surfacing more like [e] in the environment of nearby palatal
or palatalized consonants, as in [ayé3] acexsb ‘yellow’, [agie3] arbexs ‘wheel, round’,
[zegid] 3ersbl ‘all’ or [egidrth] erpbipT ‘other’ (Arstaa & C'kadua 2002: 23, Yanagisawa
2013: 22). The sequence /ja/, when pronounced more like [je], can create orthographic
and phonological overlap with Russian words containing similar sequences. Compare for
example [éjaa’wa]~[éjeﬁ“wa] anatoa~aetoa ‘star’ (Arstaa & C'kadua 2002: 23) with
[jevrop’a] Espona ‘Europe’ (Yanagisawa 2010: 114).

And although [aduwnéj] anyneu ‘world’ (Yanagisawa 2010: 104) contains
‘foreign’ vowels, it is not always obvious that modern Abkhaz speakers are aware that
words like these are loans (compare Turkish diinya). As an example we may mention the
word [ad"ki"an] amokban ‘shop’. It serves as the native replacement for [amagazin]
amarasuH ‘shop’, sometimes perceived as too foreign, even though [ad“khdn] is in fact a
Turkic loanword (Chirikba 2003: 74). In conclusion it is not clear that the strict
separation of native words from loanwords on etymological grounds also corresponds
exactly to some division in the synchronic lexicon of Abkhaz speakers. In the 21st
century, it may be more appropriate to say that Abkhaz has a five-vowel inventory /a, e, i,

0, u/ rather than a native one-vowel inventory /a/ and a five-vowel loanword inventory

27 In my experience Russian loanwords in Abkhaz can be pronounced with various degrees of faithfulness
to the original Russian pronunciation, which is approximately [jivropa]. I make no claims that the
Abkhaz transcription I give here is the default or most common option.
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/a, e, 1, 0, u/. I am not aware of any principled reason why a language like Abkhaz could
not come into being without borrowing unassimilated loanwords from surrounding
languages. In theory then, a one-vowel phonological system may be possible. However,
given the loanword situation of Abkhaz, the language under discussion here, I suspect it

is more appropriate to call it a five-vowel system than a one-vowel system.

4.5 Conclusions on schwa

In the previous sections I have investigated the distribution of schwa in Abkhaz, focusing
on the issue of predictability. I have divided the data into three categories: 1) unstressed
schwas, 2) schwas with primary stress, and 3) schwas with secondary stress. I have
argued that the schwas in these three categories, which exhaust the space of possibilities,
are all predictably distributed.

The schwas in 1) are predictable from phonotactics, a point of agreement across
previous work. The schwas in 2) I have argued are predictably epenthesized when there is
no lexical vowel to carry stress. Some previous work has concluded that such schwas are
instead phonemic, explaining the connection between schwa and stress in terms of
unstressed schwa deletion. I have argued against such an analysis on the basis of
exceptionless phonotactic restrictions across the native and borrowed Abkhaz lexicon.

Finally, the schwas in 3) have proven recalcitrant as they can seemingly form
perfect minimal pairs with the absence of schwa. I have repeated Spruit’s (1986)
arguments that even these are predictable, however, with additional data. The stressability
of a morpheme can be used as a reliable predictor for which morphemes will show a

schwa in unstressed position and which will not. Since stress is an independently
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motivated phonemic contrast in Abkhaz, and since it accounts for the distribution of
schwas with secondary stress, there is no argument in these data for also postulating a
phonemic schwa. Some but not all speakers show acoustic evidence for secondary stress
on such schwas, and on the low vowel /a/ in similar phonological positions. In Chapter 5
I will argue for a stress assignment algorithm which predicts the location of both primary
and secondary stresses.

To the extent that the arguments I have summarized above are valid, there do not
appear to be any empirical problems in predicting fully the distribution of schwa in
Abkhaz. Once both stress and surrounding phonotactic context are taken into account, the
location of schwas in Abkhaz can be predicted from underlying forms which completely
lack this vowel. There is, in other words, no need for a schwa phoneme. The remainder of
this dissertation will proceed from underlying forms without schwa. As we will see, this
has far-reaching implications for the stress system of the language, where vowelless
stems nevertheless participate in a rich system of accentual contrasts. The empirical data
on accent contrasts among stems with and without lexical vowels are laid out in Chapter
6, while Chapter 7 focuses on the formal phonological analysis and theoretical
consequences of such a stress system.

I have also highlighted some theoretical and typological questions that arise from
the elimination of schwa from the phonemic inventory of Abkhaz. Although the stress-
induced epenthesis required to treat schwa as epenthetic is typologically unusual, I have
argued that it solves theoretical problems rather than creating them. Previous work in
Optimality Theory has had to invent new restrictions to account for the apparent lack of

epenthesis triggered by metrical structure above the syllable level, such as stress. Abkhaz
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shows us that such new restrictions are probably not needed, thereby diminishing the too-
many-solutions problems for epenthesis.

Finally I have highlighted the typologically unusual nature of the Abkhaz vowel
inventory once schwa is not present. This appears to leave the language with a one-vowel
system, at least in its native vocabulary. Such a vowel system, although it has been
proposed before, has never gained widespread acceptance for any language. I have
argued that Abkhaz may not constitute such a system either, as the influx of unassimilated
loanwords in the language has blurred the etymological lines between native and
borrowed vocabulary. At the synchronic level, it may be best to treat Abkhaz as having a
typologically ordinary five-vowel system consisting of the contrastive phonemes /a, e, i,

o, u/.
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Chapter 5: Deriving an Algorithm for Abkhaz Stress Assignment

In this chapter I discuss an algorithm for how stress is assigned in Abkhaz, based on the
accentual properties of the constituent morphemes of a word. I show that there are two
underlying categories of accentual behavior in Abkhaz, which I call accented and
unaccented, and give data-driven diagnostics for how to find the accentual category of a
morpheme. Based on examining the stress placement in words with different
combinations of accented and unaccented morphemes, I derive a stress assignment
algorithm for Abkhaz from the bottom up: primary stress falls on the leftmost accent not
immediately followed by an accent. I show that the algorithm I propose matches Dybo’s
Rule. This rule was proposed by Dybo (1977), so in a sense the results of this chapter are
not new. However, by deriving Dybo’s Rule directly from the stress alternations I place it
on firmer empirical footing, showing that something like this method for assigning stress
is not only a possibility but a necessity.

Dybo (1977) presents an analysis of Abkhaz stress which has become influential
in subsequent work. He divides the lexicon into ‘dominant’ and ‘recessive’ morphemes,
which show different behavior in stress assignment. He postulates Dybo’s Rule (or
Dybo’s Law; Borise 2021b), which states that primary stress falls on the leftmost
dominant not immediately followed by another dominant.”® Subsequent work, particularly
Spruit (1986), has analyzed additional data in terms of Dybo’s Rule, and identified
several categories of exceptions to the general rule.

This rule has become influential in later work on Abkhaz stress owing to its

28 Dybo’s (1977: 43) formulation states “that the stress is always placed at the end of the first sequence of

morphemes of the highest valence [i.e. dominants - SA]”. Original Russian: “... uro ymapeHue Bceraa
CTaBUTCSI B KOHILIE NIEPBOI MOCIIEIOBATEIBHOCTH MOp(EM BbICIIeH BasieHTHOCTH (my translation).
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empirical success. Although there is no doubt that Dybo’s Rule accurately predicts many
of the patterns of stress alternation that exist in Abkhaz, it is not clear whether there are
other mechanisms of stress assignment which would work equally well. In other words,
do the data require Dybo’s Rule, or is Dybo’s Rule just one of the many possible analyses
consistent with the data? In this chapter I argue for the former. I build up to Dybo’s Rule
by considering small datasets of stress alternations. In Chapter 6 1 will argue that these
small datasets are representative in general, and that Dybo’s Rule fares well when applied
to the nominal and verbal lexicon of Abkhaz. Towards the end of this chapter I discuss
various cases where previous literature has noted deviations from Dybo’s Rule. I provide
empirical generalizations for these exceptions in Chapter 6, and analyze them
theoretically in Chapter 7.

This chapter has multiple sections. I begin by arguing for the binarity of Abkhaz
stress contrasts: there are only two categories of stress behavior. Dybo (1977) called these
dominant and recessive, but I will anticipate the analysis in Chapter 7 and use the terms
accented and unaccented respectively. This binarity sets Abkhaz apart from other
languages with similar stress systems, where three or more stress categories (e.g.
unaccented, accented, pre-accenting, post-accenting) can be found. I demonstrate several
definitions for whether a morpheme is accented or unaccented, and argue that these
different definitions pick out the same categories of morphemes without giving
conflicting results. By applying the definitions I am able to derive from the bottom up the
principles for stress assignment, stated in terms of underlying accents. I arrive at the
following rule: primary stress falls on the leftmost accent not immediately followed by

another accent. This is perfectly analogous to Dybo’s Rule, with accents taking the place
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of dominants. In other words, I derive Dybo’s Rule from empirical data on stress
alternations in Abkhaz.

In this chapter I follow Dybo (1977) in talking of morphemes as belonging to one
category or another. Later work has questioned this assumption, arguing that the unit of
accentual contrast is the syllable (Trigo 1992) or the mora (Kathman 1992, Vaux &
Samuels 2018). I do not choose between these alternatives here, discussing wherever
possible morphemes which are both monosyllabic and monomoraic (e.g. /CV/). In the
theoretical analysis in Chapter 7, I argue that it is not morphemes but individual segments
which contrast for accent in Abkhaz. The generalizations which motivate a unit smaller
than the morpheme as the locus of accentual contrast are found in Chapter 6. Chapter 8 is
devoted to prosodic analyses, i.e. ones with syllables and moras as accent-bearing units,
which I argue are inferior to the segmental analysis in Chapter 7.

I end the chapter by discussing several cases where stress is apparently not
assigned by Dybo’s Rule. This includes cases where there is only one accent in a word,
but it still does not receive stress. A full analysis of Abkhaz stress assignment must be
able to explain these exceptions. In Chapter 6 1 formulate empirical generalizations for

when exceptions arise, which I analyze theoretically in Chapter 7.

5.1 Binarity of accentual contrasts

In this section I will argue that the Abkhaz stress system is fundamentally binary, i.e. that
there are only two types of accentual behavior. This makes Abkhaz different from
languages with similar stress systems, where previous work has identified three or more

underlying categories.
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It is often the case in Abkhaz that if one constructs a morphological minimal pair,

replacing only one morpheme with only one other morpheme, the stress will fall in

different places in the two forms. In (1) I show several examples of this, with stress

falling in different places when different stems, prefixes, and suffixes are substituted.

(1

il.

il.

il.

il.

Morphological stress alternations
Yanagisawa (2010: 331)

[4-pha-ra] amapa ‘to jump’
DEF-jump-INF

[a-pha-ra] arapa ‘to knit’
DEF-Knit-INF

Spruit (1986: 47)

[a-xa-tAs’a-ré] axariapa ‘to put onto’
DEF-PREV(0nto)-put-INF

[a-ya-la-ra] axanapa ‘to go onto’
DEF-PREV(0nt0)-go-INF

Spruit (1986: 47)

[a-xa-tAs’a-ré] axariapa ‘to put onto’
DEF-PREV(0nto)-put-INF

[é—Va—@’a—ra] apariapa ‘to put next to’
DEF-PREV(next.to)-put-INF

Yanagisawa (2010: 405)

[ji-bd-s-tha-yie-jt’] uobicTaxbeut ‘I’ve already given it to you’
3NA-2SFO-1SE-give-PRF-DYN.FIN

[ji-b-na-tha-yie-jt’] noHataxpent ‘It has already given it to you’
3NA-2SFO-3SNE-give-PRF-DYN.FIN
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e. Yanagisawa (2010: 494)

1. [d—ﬁhé@a—n] JaraH ‘(s)he would go’
3SHA-g0-COND2-PST

il. [d-tsha-yi4a-n] JaXbaH ‘(s)he has already gone’
3SHA-ZO-PRF-PST

All of the examples from (1) are in pairs, where two different morphemes result in two
different locations of primary stress. In other languages with similar data, it is also
possible to find triplets, where substituting three different morphemes results in three
different locations of primary stress. For example, in Greek (Revithiadou 1999: 93-94),
stems can be accented, unaccented, or post-accenting. In the context of the suffix /-os/,
these all show different stress. Accented stems have primary stress on their accented
syllable (2) a., unaccented stems have default stress (2) b., and post-accenting stems have
primary stress on the suffix (2) c. As Revithiadou (1999) shows, the forms in /-os/ are not
quite sufficient to diagnose the stress category of a stem, for which other affixed forms
are necessary. However, the forms below do belong to three different stress categories,
and do all show different stress behavior. The same principle can be illustrated with the
Russian dative forms in /-u/ in (3) (Halle 1997: 283), which are perfectly analogous to the
Greek. Such stress systems are not limited to Indo-European languages. For example,
Dabkowski’s (2019) analysis of A’ingae verbal stress operates with four categories of

accentual behavior.
2) Ternary accentual distinctions in Greek (Revithiadou 1999: 93-94)

a. [fantar-os] QOVTAPOG ‘soldier’
soldier-m
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3)

[anBrop-os] avBpwmog man
man-Mm

[uran-6s] 0VPOVOC ‘sk
y
sky-M

Ternary accentual distinctions in Russian (Halle 1997: 283)

[gerox-u] TOPOXY ‘pea, dative’
pea-DAT

[gorad-u] Topomay ‘town, dative’
town-DAT

[koreli-u] KOPOJTIO ‘king, dative’
king-DAT

In Abkhaz, however, the fact that the data in (1) only show pairs is not an accident.

Recalling the caveat from the beginning of this chapter that we are dealing only with

short (monosyllabic, monomoraic) morphemes here, morpheme substitutions only result

in one of two accentual behaviors in Abkhaz (see Chapter 6 for discussion of longer

stems). This is easiest to see in contexts where the morpheme being substituted is a stem,

since there are so many more stems than function morphemes which can appear in the

same morphological environment. In (4) I show 18 different verb stems, all /Ca/ in

phonotactic shape, surrounded by morphemes that mark the infinitive. All of these fall

neatly into one of two classes: either stress falls on the prefix (4) a., or on the suffix (4) b.

No infinitives show a third alternative, with stress falling on the stem.

“4)

Binarity of accentual contrasts in Abkhaz

[a-pha-ra] arapa ‘to jump’
DEF-jump-INF
Yanagisawa (2010: 331)
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il.

1il.

1v.

Vi.

vil.

Viil.

iX.

il.

1il.

[a-ya-ra]
DEF-Smoke-INF
Yanagisawa (2010:

[a-yva-ra]
DEEF-help-INF
Yanagisawa (2010:

[4-fa-ra]
DEF-eat-INF
Yanagisawa (2010:

[é—thWha—ra]
DEE-sleep-INF
Yanagisawa (2010:

[a-tha-ra]
DEF-give-INF
Yanagisawa (2010:

[a-hva-ra]
DEF-request-INF
Yanagisawa (2010:

[a-gva-ra]
DEF-push-INF
Yanagisawa (2010:

[4-va-ra]
DEF-next.to-INF
Yanagisawa (2010:

[a-ba-r4]
DEF-See-INF
Yanagisawa (2010:

[a-ga-rd]
DEF-take-INF
Yanagisawa (2010:

[a-¥ia-ra]
DEF-heal-INF
Yanagisawa (2010:

440)

476)

433)

503)

404)

489)

80)

100)

53)

71)

94)

axapa

axoapa

acapa

aroapa

atapa

axoapa

aroapa

aBapa

abapa

arapa

arbapa
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‘to push’
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‘to heal (intransitive)’



1v. [a—(ﬁa—ré] azapa ‘to steal’
DEF-steal-INF
Yanagisawa (2010: 151)
V. [a-q’ja-ra] akpapa ‘to squander’
DEF-squander-INF
Yanagisawa (2010: 253)
vi. [a-sa-ra] acapa ‘to shave’
DEF-shave-INF
Yanagisawa (2010: 388)
vii.  [a-yva-ra] axoapa ‘to press, squeeze’
DEF-press-INF
Yanagisawa (2010: 477)
viil.  [a-hva-rd] axoapa ‘to say’
DEF-say-INF
Yanagisawa (2010: 489)
1X. [a-[Ya-rd] aroapa ‘to fear’
DEF-fear-INF
Yanagisawa (2010: 572)
I take these data to support a binary system of accentual contrasts for Abkhaz, where
morphemes fall into one of two different categories. Anticipating the analysis in Chapter
7 1 will call these accented and unaccented. We could decide arbitrarily to call the stems
in (4) a. unaccented, and the stems in (4) b. accented, or vice versa, but this would not tell
us much about the accentual status of other morphemes in the language. What is needed
is a data-based definition of accentual categories which will allow us to make deductions
about other morphemes. In the sections below I give a definition, or rather a set of
definitions, which accomplish this goal. Reasoning through these definitions will take
some time, and it will be a while before I arrive at any non-trivial conclusions about the

Abkhaz stress system. Rest assured that all of the data discussed in these sections are

necessary as background information before beginning to establish the principles of
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Abkhaz stress assignment near the end of the chapter.

5.2 The suffix definition for underlying accents

In this section I will show that the accentual behavior of Abkhaz morphemes allows for
the definition of two accentual categories in (5), accented and unaccented. I call it the
suffix definition, since it depends on suffixing material to an existing word. This
definition, and others like it discussed in the following sections, will be used to construct

a stress assignment algorithm for Abkhaz in Section 5.5.

®)) The suffix definition for underlying accents

In order to find out whether a morpheme is accented or unaccented, suffix it to a

word whose final segment is a stressed vowel.

1) If the location of stress is unaffected, the morpheme is unaccented

2) If stress falls on the morpheme added, that morpheme is accented
It is an observable fact about Abkhaz that if a word ends in a stressed vowel, there are
two possibilities for stress when another morpheme is added to the end. Either the
location of stress is unaffected, or else stress falls on the newly added morpheme. If the
location of stress is unaffected, I will call the morpheme that was added unaccented. If
the stress falls on the newly added morpheme, I will call that morpheme accented. All of
these claims are easier to follow with empirical data. In (6) a., I begin with the word
[a-ynd] ‘house’, which ends in a stressed vowel. When the morpheme /-q’a/ ‘to’ is added,
the location of stress in (6) a. ii. is unaffected, so I will classify this postposition as

unaccented. When the morpheme /-k""a/ ‘non-human plural’ is added to [a-ynd], stress

appears on the plural suffix in (6) a. iii., so I will classify the plural as accented.”” When

29 The plural of ‘house’ also lacks an epenthetic schwa in the stem, since unlike in the singular, stress does
not fall on the stem (see Chapter 4).
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the same morphemes are added to words which do not end in a stressed vowel, as shown

in (6) b., primary stress is unaffected.

(6) [lustration of the suffix definition

a. Yanagisawa (2010: 582)

. [a-ynd] AQHBI ‘house’
DEF-house
il. [a-ynd-q’a] aoHbIka ‘to the house’

DEF-house-to

iil. [a-yn-k"h4] AQHK9a ‘houses’
DEF-house-N.PL

b. Yanagisawa (2010: 71)

1. [4-ga] ara ‘coast’
DEF-coast
ii. [4-ga-q’a] araka ‘to the coast’

DEF-coast-to

1il. [4-ga-k*ha] arakoa ‘coasts’
DEF-cOast-N.PL

In (7) and (8) I give additional forms suffixed with either /-q’a/ ‘to’ or /-k*ha/ ‘non-human
plural’. These all support the generalizations I have made above: the unaccented
morpheme /-q’a/ never affects the stress of what it is attached to, while the accented
morpheme /-k*ha/ is stressed if and only if the word to which it attaches ends in a stressed
vowel. Note that the phrasing here is crucial: /-k*"a/ does not bear stress whenever it
attaches to a form with stress on its final syllable. What is important is that the final
segment be a stressed vowel. The importance of this distinction is seen in the data in (8)

c.-e., where forms like [a-a“kihéph] ‘fork’, [a-ts’4a] ‘ice’, and [a-diw] ‘big’ do not show
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stress on the plural morpheme. This is because their final segments — [p"], [a], and [w]

respectively — are not stressed vowels. Only if the final segment is a stressed vowel, as

in (8) a.-b., does stress show up on the plural.

(7

a.

ii.

ii.

ii.

Additional data for suffix definition

[ap"snd] ATICHBI
Abkhazia

Yanagisawa (2010: 335)

[aphsnd-q’a] ArncHbrka
Abkhazia-to

Yanagisawa (2010: 246)

[kharth] Kapt
Thilisi

Yanagisawa (2010: 224)

[kharth-q’a] Kaptka
Thilisi-to

Yanagisawa (2010: 246)

[k’avk’az] KaBkas
Caucasus
Yanagisawa (2010: 202)

[k’avk’az-q’a] Kagkaska
Caucasus-to
Yanagisawa (2010: 246)

[aq™a] Akoa
Sukhum
Yanagisawa (2010: 254)
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‘Abkhazia’

‘to Abkhazia’

“Thilisi’

‘to Thilisi’

‘Caucasus’

‘to the Caucasus’

‘Sukhum’



il.

il.

il.

il.

®)

ii.

[4q™a-q"a]
Sukhum-to
Yanagisawa (2010: 246)

[naa]
Naa
Yanagisawa (2010: 303)

[nda-q’a]
Naa-to
Yanagisawa (2010: 283)

[rijts’a]
Ritsa
Yanagisawa (2010: 366)

[rij@’a—q’a]
Ritsa-to
Yanagisawa (2010: 366)

[tharkvh-t’w3la]
Turk-country
Yanagisawa (2010: 417)

[thark¥h-t’W3la-q’a]
Turk-country-to
Yanagisawa (2010: 417)

Additional data for suffix definition

Yanagisawa (2010: 110)

[a-d¥3]
DEF-field

[a-d™-k"h4]
DEF-field-N.PL

Yanagisawa (2010: 346)

Akoaka

Haa

Haaka

Pumia

Purraka

TeIpKoTOBLIA

TeipkoTobutaka

aJIobl

aJIoKaa
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‘Naa’

‘to Naa’

‘Ritsa’

‘to Ritsa’

‘Turkey’

‘to Turkey’

“field’

‘fields’



ii.

ii.

ii.

ii.

ii.

ii.

[a-p"sd]
DEF-wind

[a-prsa-kvha]
DEF-wind-N.PL

Yanagisawa (2010: 528)

[a-t/"kin3ph]
DEF-fork

[a-t/"ki"aph-k+ha]
DEF-fork-N.PL

Yanagisawa (2010: 515)

[a-ts’4a]
DEF-ice

[a-ts’aa-k"ha]
DEF-ice-N.PL

Yanagisawa (2010: 103)

[a-daw]
DEF-big

[a-daw-k"ha]
DEF-big-N.PL

Yanagisawa (2010: 425)

[a-wap’a]
DEF-felt.cloak

[a-wap’a-kvha]
DEF-felt.cloak-N.PL

Yanagisawa (2010: 287)

[a-mat"]
DEF-snake

[a-math-kvha]
DEF-snake-N.PL

arima

almaKaa

AYKBbII]

AQUKBBIIK9a

arraa

arraakKaa

any

ajyKoa

ayara

ayarakoa

amMatT

aMaTKaa
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‘wind’

b

‘winds

‘fork’

‘forks’

ice

‘ices, units of ice’

‘big (singular)’

‘big (plural)’

‘felt cloak’

‘felt cloaks’

‘snake’

‘snakes’



The data in (9) below show, again with the word ‘house’ as the base, that other

morphemes also fit in to this binary classification scheme. Any morpheme which is added

to the end of the word ‘house’, or indeed to any other word ending in a stressed vowel,

either leaves the stress unchanged (9) b., or else causes the stress to appear on itself (9) c.

There is no third category of accentual behavior.

)

il.

1il.

1v.

Binary accentual categories for ‘house’

[a-yn3d]
DEF-house
Yanagisawa (2010

[a-yns-q’a]
DEF-house-to
Yanagisawa (2010

[a-ynd-mat*ha]
DEF-house-clothes
Yanagisawa (2010

[a-yns-3+]
DEF-house-old
Yanagisawa (2010

[a-ynd-nt’v]
DEF-house-from
Yanagisawa (2010

[a—qné—n&}a]
DEF-house-until
Yanagisawa (2010

£ 582)

£ 582)

: 583)

: 350)

:317)

£ 115)

AQHBbI

aeHbika

AQHbIMAToa

AQHBIZKD

AQHBIHT9

AOHbIHZa
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‘house’

2

‘to the house

‘furniture’

‘old house’

‘from the house’

‘up to the house’



1. [a-yn-gid] AQHTBBI ‘the house also’
DEF-house-also
Yanagisawa (2010: 582)

il. [a—qn—ﬁ’é@h] AQHEHII ‘new house’
DEF-house-new
Yanagisawa (2010: 582)

1il. [a-yn-r4] agHpa ‘dwelling, family’
DEF-house-NMLZ
Yanagisawa (2010: 582)

1v. [a-yn-kh4] aQHKoa ‘houses’
DEF-house-N.PL
Yanagisawa (2010: 582)

The data above motivate the definition for underlying accents in (10), repeated from (5)

above. Since I will add additional definitions for these categories imminently, I will call

this the suffix definition, since it is based on appending material to the end of a string.

(10)  The suffix definition for underlying accents

In order to find out whether a morpheme is accented or unaccented, suffix it to a

word whose final segment is a stressed vowel.

1) If the location of stress is unaffected, the morpheme is unaccented

2) If stress falls on the morpheme added, that morpheme is accented
As illustrated with the data above, it is an empirical fact about Abkhaz that when a word
ends in a stressed vowel, this definition does yield two stress categories (and only two),
as described. When a word that does not end in a stressed vowel is used instead, no stress
differences are found. There are many other facts about Abkhaz stress which could be
stated using similar definitions. I have chosen to focus on the set of facts that result in

(10), because I have found that this is useful in deducing the stress assignment algorithm

of Abkhaz.
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Although I make absolutely no claims of mathematical levels of certainty in my
reasoning, this is similar to what is done in some mathematical proofs. It may seem
arbitrary at first to “let P be the point halfway between the center of the larger and smaller
circles”, or whatever it may be, but P may later be useful in proving some geometrical
fact. Similarly, it may seem arbitrary to focus on such a specific and narrowly defined
aspect of Abkhaz stress, but I will argue below that this definition, coupled with other

definitions, is useful in drawing conclusions about Abkhaz stress assignment.

5.3 The prefix definition

It is difficult to get very far with the suffix definition for accentual categories in (10)
alone. In particular, it would be useful to know whether a noun or adjective is accented or
unaccented based only on its citation form, with the prefix /a-/. In this section I show that
there is an empirical correlation between stress behavior according to the suffix definition
and stress behavior of the citation form. This allows for the following alternative

definition for underlying accents, which I call the prefix definition.

(11)  The prefix definition for underlying accents
In order to find out whether a morpheme is accented or unaccented, attach it to the
definite prefix /a-/
1) If the prefix is stressed, the morpheme is unaccented
2) If stress falls on the morpheme itself, that morpheme is accented
In (12) I provide ten examples of morphemes (the forms in ii.) which are diagnosed as
unaccented by the suffix definition, which is to say that they do not affect the location of

stress when added to a word ending in a stressed vowel (the forms in i.). All of these ten

morphemes have stress on the prefix /a-/ in their citation forms (the forms in iii.). In (13)
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I provide ten morphemes diagnosed as accented by the suffix definition. All ten have
stress on the stem in their citation forms. In other words, the set of morphemes picked out
as unaccented by the suffix definition are the same as the set of morphemes which are
unstressed when attached to the definite prefix /a-/. And morphemes identified as

accented by the suffix definition are stressed in the same morphological context.

(12)  Correlation between suffix and prefix definitions

a.

. [a-{s"3] aehl ‘horse’
DEF-horse
Yanagisawa (2010: 539)

il. [a-{shd-bra] aenIora ‘horseback’
DEF-horse-back
Yanagisawa (2010: 539)

iil. [4-bra] abra ‘back (noun)’
DEF-back
Yanagisawa (2010: 56)

b.

1. [a-f3] adwsl ‘lightning’
DEF-lightning
Yanagisawa (2010: 434)

il. [a-f3-mts"a] adeIMIIa ‘electricity’
DEF-lightning-fire
Yanagisawa (2010: 434)

iil. [4-mtsha] am1a “fire’

DEF-fire
Yanagisawa (2010: 294)
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il.

1il.

il.

1il.

il.

1il.

[a-t5°3]
DEF-mouth

Yanagisawa (2010:

[a-{s’5-ts’a]
DEF-mouth-bottom

Yanagisawa (2010:

[4-ts’a]
DEF-bottom

Yanagisawa (2010:

[a-yn3]
DEF-house

Yanagisawa (2010:

[a-ynd-mat*ha]
DEF-house-clothes

Yanagisawa (2010:

[&-matvha]
DEF-clothes

Yanagisawa (2010:

[a-d¥3]
DEF-field

Yanagisawa (2010:

[a-d¥3-kba]
DEF-field-ship

Yanagisawa (2010:

[4-ba]
DEF-ship

Yanagisawa (2010:

549)

552)

515)

582)

583)

287)

110)

110)

991)

a€ehl

aehITia

arfa

AQHBbI

AQHbIMAToa

amMatoa

aJIobl

agopirdoa

aroa
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‘mouth’

‘palate’

‘bottom’

‘house’
b

“furniture

‘clothes’

‘field’

‘train’

‘ship’



il.

1il.

ii.

1il.

ii.

iil.

[a-wasd]
DEF-sheep
Yanagisawa (2010: 425)

[a—wasé—xﬁha]
DEF-sheep-herder
Chirikba (2003: 26)

[4-yitfral
DEF-herder
Yanagisawa (2010: 471)

Spruit (1986: 40-41)

[a-hv4]
DEF-pig

[a-hva-y“a]
DEF-pig-gray

[a-xVa]
DEF-gray

[a-wayd]
DEF-person
Yanagisawa (2010: 426)

[a-wayd-las]
DEF-person-quick
Spruit (1986: 43)

[a-las]
DEF-quick
Yanagisawa (2010: 267)

ayaca

ayacaxbia

axpya

axoa

axaaxoa

axoa

ayaosbl

ayaebliac

ajjac
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‘sheep’

‘shepherd’

‘herder’

p1g

‘gray pig’

[3 gray5

‘person’

‘quick person’

‘quick’



il.

1il.

il.

1il.

(13)

il.

1il.

[ajxa]
DEF.iron
Yanagisawa (2010: 193)

[ajxa-mya]
DEF.iron-road
Yanagisawa (2010: 193)

[a-mya]
DEF-road
Yanagisawa (2010: 299)

[a-{5"3]
DEF-horse
Yanagisawa (2010: 539)

[a-{5"5-3"1a]
DEF-horse-last.name
Yanagisawa (2010: 539)

[4-3"1a]
DEF-last.name
Yanagisawa (2010: 122)

Correlation between suffix and prefix definitions

[a-hv4]
DEF-pig
Yanagisawa (2010: 489)

[a-hva-33]
DEF-pig-meat
Yanagisawa (2010: 489)

[a-39]
DEF-meat
Yanagisawa (2010: 119)

anuxa

auxamaea

amMea

a<chl

achDKaJIa

axoaia

axoa

aXxo9aXbhbl

AXXbbI
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‘iron’

‘railway’

‘road’

‘horse’
b

‘strain of horse

‘last name’

‘pig’

‘pork’

‘meat’



il.

1il.

il.

1il.

il.

1il.

[a-q’arma]
DEF-hops
Yanagisawa (2010: 250)

[a-q’arma-ts’3s]
DEF-hops-bird
Yanagisawa (2010: 250)

[a-ts’3s]
DEF-bird
Yanagisawa (2010: 523)

[a-m(5"3]
DEF-wood
Yanagisawa (2010: 298)

[a—m@’—léx]
DEF-wood-material
Yanagisawa (2010: 298)

[a-18y]
DEF-material
Yanagisawa (2010: 280)

[a-ap3]
DEF-foot
Yanagisawa (2010: 561)

[a-fap’-p"nts’a]
DEF-foot-nose
Yanagisawa (2010: 561)

[a-p"Snts’a]
DEF-nose
Yanagisawa (2010: 350)

akapma

akapmaripic

atpIC

aMebl

aMeIIbIX

aJIbIX

alIballbl

alIpanbIHTIA

arbIHTIa
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‘hops’

‘nightingale’

‘bird’

‘wood’

‘wooden ware’

‘material’

‘foot’

‘toe

‘nose’



ii.

1il.

il.

iil.

il.

1il.

il.

Spruit (1986: 40-41)

[a-dZ3]
DEF-water

[a-dz-¥i3]
DEF-water-violent

[a-E13]
DEF-violent

Spruit (1986: 40-41)

[a-dZ3]
DEF-water

[a-dz-tsh4]
DEF-water-hot

[a-ts"d]
DEF-hot

[a-laba]
DEF-stick
Yanagisawa (2010: 259)

[a-laba-p’a]
DEF-stick-thin
Spruit (1986: 42)

[a-p’d]
DEF-thin
Yanagisawa (2010: 329)

[a-yn?]
DEF-house
Yanagisawa (2010: 582)

[a-yn-{s’ts"]
DEF-house-new
Yanagisawa (2010: 582)

azbl

a3rbbl

arbbl

azel

azua

alna

anada

anada ma

aria

AQHBbI

AQHEHIII
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‘water’

‘swift water’

‘violent’

‘water’

‘hot water’

‘hot’

‘stick’

‘thin stick’

‘thin’

‘house’

‘new house’



iil. [a-{s3ts"] A¢BIII new
DEF-New
Yanagisawa (2010: 552)

1. [a-14] ana ‘dog’
DEF-dog
Yanagisawa (2010: 259)

il. [a-la- Wrcj[’é] aja Xousl ‘small dog’
DEF-dog-small
Spruit (1986: 42)

1il. [a—stﬁ’ 3] AXOBIYBI ‘small’
DEF-small
Yanagisawa (2010: 483)

j. Spruit (1986: 40-41)

1. [a—ﬁhé] aua ‘bread’
DEF-bread

il. [a-t/"a-y4] aJga ea ‘dry bread’
DEF-bread-dry

1il. [a-y4] acea ‘dry’
DEF-dry

The fact that these stress patterns are correlated with each other, picking out the same set
of morphemes, allows us to set up another definition for accented and unaccented
morphemes. I call this the prefix definition, since it is based on the behavior of

morphemes when appearing after the definite prefix.

(14)  The prefix definition for underlying accents

In order to find out whether a morpheme is accented or unaccented, attach it to the
definite prefix /a-/

1) If the prefix is stressed, the morpheme is unaccented

2) If stress falls on the morpheme itself, that morpheme is accented
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Note that it is only because of the empirical correlation between stress behaviors
illustrated for twenty morphemes in (12) and (13) that we are able to reuse the labels
‘unaccented’ and ‘accented’ here. If there was no correlation, (14) would still be valid,
but for different accentual categories whose relationship to unaccented and unaccented
morphemes from previous sections would be entirely unknown. As evidenced by the fact
that both the suffix and the prefix definitions pick out the same morphemes in (12) and
(13), these multiple definitions do not yield conflicting results.

Even though these two definitions, especially the prefix definition, will be useful
to us later on, there is still a problem which requires yet another definition. At the
moment both definitions depend on adding a morpheme at the end of some string. While
this is useful for some morphemes, it does not allow us to categorize prefixes as accented
or unaccented. In particular, although the prefix definition relies on the ubiquitous /a-/

prefix, we do not know its accentual category. This is addressed in the next section.

5.4 The optionality definition

In this section I will provide a third and final definition for underlying accents. I will use
the same methodology as in Section 5.3 above: finding an empirical property which
divides morphemes into two categories, and which is correlated with previous definitions.
Specifically, it is of interest to find a property which can diagnose the accentual status of
prefixes, and not only stems and suffixes. Optionality in stress placement among
indefinite forms provides the crucial data, giving the optionality definition below. In the
remainder of this section I motivate this definition, and show that it picks out the same

morphemes as accented and unaccented as the suffix and prefix definitions do.
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(15) The optionality definition for underlying accents

In order to find out whether a morpheme is accented or unaccented, include it in

an indefinite form. (If there are other morphemes, these must show the optionality

in stress placement for the indefinite.)

1) If there is optionality in stress placement for the indefinite, the morpheme is

unaccented

2) If there is no optionality, the morpheme is accented
The indefinite is marked with a suffix [-k’]~[k’d] in Abkhaz, attached to an unprefixed
stem.* It is easy to observe that when attached to an unaccented morpheme, both [-k’]
and [k’3] are possible, but when attached to an accented morpheme, only the [-k’] form
appears. This empirical correlation is illustrated for unaccented morphemes in (16) and
accented morphemes in (17). The i. forms diagnose the relevant stem as accented or
unaccented by the prefix definition. The indefinite forms in ii. show that the indefinite
optionality is possible only with the unaccented morphemes in (16).

One exception is found in (16) d. Some forms with multiple /a/ vowels do not
allow indefinite optionality even though they are unaccented by the prefix definition. The
conditions allowing the exception in (16) d. are complex. Forms with multiple /a/ vowels
do show optionality if the /a/ vowels are adjacent, as in (16) e. Forms where one /a/ is
initial also show optionality, as in (16) f.-g. The forms in (16) f.-g. are taken partly from
texts in Abkhaz without stress marking. Since schwa in Abkhaz is only present in clusters
and where required for stress (see Chapter 4), schwas outside of clusters bear stress. This

is the only situation where the location of stress can be inferred from Abkhaz

orthography, and I have added the stresses on the relevant forms in (16) f.-g. myself.

30 Indefinites are translated as ‘one X’ rather than ‘an X’ in this dissertation (see Chapter 2, Section 2.2.1.2
for discussion).
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(16)

ii.

il.

ii.

ii.

il.

Illustration of the optionality definition

Spruit (1986: 42)

[é—m@’] aMTI
DEF-fly

[mﬁf’\é-k’] MTIBIK
[mots’-k’3] MBITIKBI
fly-INDF

Spruit (1986: 42)

[4-ts"ha] arxa
DEF-bridge

[Ehhé—k’] IXaK
[tsPha-k’3] IIXaKbI
bridge-INDF

Spruit (1986: 42)

[a-bay"] abaxo
DEF-stone

[bay™a-k’] 0axobIK
[bay™-k’3] 0axoKbI
stone-INDF

Spruit (1986: 42)

[é—ma(ﬁa] amaza
DEF-secret
[madza-k’] MazaK

*[madza-k’3]
secret-INDF

Spruit (1986: 45)

[&-maa] aMmaa
DEF-handle

[mad-k’] Maak
[maa-k’3] MaaKbl
handle-INDF
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‘bridge’

‘one bridge’

‘stone’

‘one stone’

‘secret’

‘one secret’

‘handle’

‘one handle’



il.

iil.

ii.

(17)

ii.

[é—@’la] atyia
DEF-tree
Yanagisawa (2010: 521)

[E ’la-k’] TUTaK
[ts’la-k’3] TIIaKbI
tree-INDF

Yanagisawa (2010: 521)

[aa-fg’lé-k’] aa-TpIaK

[aa-ts’la-k’3] aa-TIIaKbI

eight-tree-INDF

Meurer (2018) searched on 2022-09-12, Sputnik Apsny (2021),
accessed 2023-08-04

‘tree’

‘one tree’

‘eight trees’

ETREY amroa ‘song’
DEF.sOng

Yanagisawa (2010: 571)

[af¥a-k’] aIoaK ‘one song’
[af¥a-k’3] aIlIoaKhbI

SONg-INDF

Yanagisawa (2010: 571), Gabalia (2023: 87)

Illustration of the optionality definition (Spruit 1986: 42)

[a-thaph] aThIIT ‘place’
DEF-place

[thoph-k’] THITK ‘one place’
*[thoph-k’3]

place-INDF

[a-?s’éxwa] aTIbIxoa ‘tail’

DEF-tail
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il. [@A’éxwa—k’] TIBIX9aK ‘one tail’
*[ts’oyva-k’3]

tail-INDF
C.
. [a-f~ay] anroax ‘foam’
DEF-foam
il. [JYay-k’] I0aXK ‘one (unit of) foam’
*[[vay-k’3]
foam-INDF
d.
1. [a-dag“a] azaroa ‘deaf’
DEF-deaf
il. [dagva-k’] Jaroak ‘one deaf person’
*[dagva-k’3]
deaf-INDF

Although I will rely on the indefinite forms here, since they are commonly given in
dictionaries and in other linguistic work on Abkhaz, similar patterns can be observed with
other affixes. For example, the essive suffix is [-s] or [-sd] with unaccented ‘eye’, but
only [-s] with accented ‘dog’.

(18)  Optionality in essives (Spruit 1986: 51)

a.

. [a-1a] aja ‘eye’
DEF-eye

il. [14-s] Jac ‘as an eye’
[la-s3] J1aChl
eye-ESSIVE

b.

1. [a-14] ana ‘dog’
DEF-dog
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il.

The optionality in the indefinite persists in words with additional morphemes, so long as
all of those morphemes are unaccented. In (19) I show in i. and ii. forms which are
diagnosed as unaccented by both the prefix definition and by the fact that they allow
indefinite optionality. In iii. I give additional morphemes diagnosed as unaccented by the
prefix definition. In iv. I show that even in longer forms, with multiple unaccented
morphemes, the indefinite optionality is still present. (20) shows similar data in an
identical format, but where iii. and iv. contain an accented morpheme instead, again
diagnosed by the prefix definition. In iv. there is no indefinite optionality, since these
words all contain accented morphemes. The conclusion is the same as for (16) and (17)

above: if one introduces an accented morpheme to a word, the indefinite optionality will

[1a-s] Jjlac
dog-ESSIVE

no longer be present.

(19)

a.

il.

iil.

Correlation between optionality and prefix definitions

[a-/"] armo ‘door’
DEF-door
Yanagisawa (2010: 571)

[J7a-k’] IIOBIK ‘one door’
[*-k’8] IIOKBI
door-INDF

Genko (1998: 361), Yanagisawa (2010: 571)
[4-3"] axo ‘old’

DEF-old
Yanagisawa (2010: 121)
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1v.

ii.

1il.

1v.

ii.

1il.

1v.

[[7-3%8-k’] 119 YKOBIK
[[Yo-3-k’3] II9BI YKOKBI
door-old-INDF

Spruit (1986: 41)

[a-3%] axo
DEF-COW
Yanagisawa (2010: 121)

[3va-k’] HKOBIK
[3¥-k’3] JKOKBI
COW-INDF

Yanagisawa (2010: 121)

[a&-xva] axoa
DEF-gray
Spruit (1986: 40)

[3¥-y¢va-k’] K X0aK
[3V-yva-k’3] KO XOaKbI
COW-gray-INDF

Spruit (1986: 41)

[a-1a] aja
DEF-¢ye
Spruit (1986: 40)

[1a-k’] JaK
[la-k’3] JIaKbI
eye-INDF

Genko (1998: 147), Yanagisawa (2010: 258)

[a-x"] axo
Spruit (1986: 40)

[la-yva-k’] J1a XOBIK
[la-yv-k’3] J1a XOKbI
eye-wounded-INDF

Spruit (1986: 41)
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‘one old door’

‘cCow

‘one cow’

‘gray,

‘one gray cow’

eye

‘one eye’

‘wounded’

‘one wounded eye’



1. [é—jc]"Wh] aro ‘bull, ox’
DEF-bull
Spruit (1986: 40)

il. [EWhé—k’] IIOBIK ‘one bull’
[t/"h-k’3 ] LIOKBI
bull-INDF

Yanagisawa (2010: 501)

iil. [4-gra] arpa ‘multicolored’
Yanagisawa (2010: 91)

1v. [EWhQ—KI‘é—k’] IIOBI TPaK ‘one multicolored bull’
[t/"ho-ra-k’s ] IOBI TPAKBI

bull-multicolored-INDF
Spruit (1986: 42)

(20)  Correlation between optionality and prefix definitions

a.
. [é-dA3] alrb ‘oak’
DEF-0ak
Genko (1998: 372)
il. [d3a-k’] UBbBIK ‘one oak’
[d3-k’3] UBKBI
0ak-INDF
Genko (1998: 372)
iil. [a-y4] aca ‘dry’
DEF-dry
Spruit (1986: 40)
iv. [d};qé-k’] Ub QaK ‘one dry oak’
*[d3-ya-k’3]
oak-dry-INDF
Spruit (1986: 41)
b.
1. [é—@’la] atyia ‘tree’

DEF-tree
Yanagisawa (2010: 521)

228



il.

iil.

1v.

il.

iil.

1v.

il.

[ts’la-k’]

[ts’la-k’3]

tree-INDF

Yanagisawa (2010: 521)

[a-duw]
DEF-big
Yanagisawa (2010: 103)

[ts’la-diw-k]
*[ts’la-duw-k’3]
tree-big-INDF
Spruit (1986: 43)

[4-dz]
DEF-louse
Yanagisawa (2010: 149)

[dz5-k’]

[dz-k’3]

louse-INDF

Yanagisawa (2010: 149)

[a-duw]
DEF-big
Yanagisawa (2010: 103)

[dz-duw-k’]
*[dz-duw-k’3]
louse-big-INDF
Hewitt (2010: 34)

[4-ts’la]
DEF-tree
Yanagisawa (2010: 521)

[ts’la-k’]

[ts’la-k’3]

tree-INDF

Yanagisawa (2010: 521)

TUIaK
TTAKBI

any

Ty1a K

az

3BIK
3KbI

any

3 YK

arpia

TUIaK
TTAKBI
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‘one tree’

f.big7

‘one big tree’

‘louse’

‘one louse’

f.big7

b

‘one big louse

‘tree’

‘one tree’



1il. [a—x‘”sﬁ’é] AXOBIYBI ‘small’
DEF-small
Yanagisawa (2010: 483)
1v. [@A’la—x‘”ﬁ’ 3-k’] 1A XoUblk  ‘one small tree’
*[ts’la-yvot)*-k’3]
tree-small-INDF
Spruit (1986: 43)
These data allow us to formulate a third and final definition for underlying accents, the

optionality definition.

(21)  The optionality definition for underlying accents
In order to find out whether a morpheme is accented or unaccented, include it in
an indefinite form. (If there are other morphemes, these must show the optionality
in stress placement for the indefinite.)
1) If there is optionality in stress placement for the indefinite, the morpheme is
unaccented
2) If there is no optionality, the morpheme is accented
As above, we only know that this definition picks out accented and unaccented
morphemes because the indefinite optionality is correlated with the accentual category as
defined by other definitions. The preceding sections have presented much data whose
purpose was perhaps not immediately clear. I have proposed three different definitions for
the same accentual categories, which I have called accented and unaccented, without
using these to make any conclusions about stress assignment. However, armed with these
three definitions, it is now possible to construct a large set of Abkhaz words where the
accentual category of every morpheme is known. This in turn will allow for the

identification of the principles of Abkhaz stress assignment, as I show in Section 5.5

immediately below.
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5.5 Deriving an algorithm

With three definitions for accentual categories in place, it is time to make use of the
definitions to state the principles of Abkhaz stress assignment in terms of underlying
accents. In this section I argue that the data provide evidence for the following rule:
primary stress falls on the leftmost accent not immediately followed by an accent. This is
perfectly analogous to Dybo’s Rule as formulated in Dybo (1977), with ‘accent’ taking
the place of ‘dominant’. In other words, this section derives Dybo’s Rule from the data-
driven definitions from preceding sections.

It is useful to begin by building up a small lexicon of morphemes whose accentual
category is known. I will then use these morphemes to construct words with particular
sequences of accents to observe where stress falls. All morphemes in (22) a. are
unaccented by the prefix definition, while all morphemes in (22) b. are accented by the
same definition. Recall from Section 5.3 that according to this definition, a morpheme is
unaccented if in the definite form (the citation form) stress falls on the definite prefix, and

accented if stress falls elsewhere (i.e. on the morpheme itself).

(22) Diagnosing nominal stems

a.
1. [a-1a] ana ‘eye’
DEF-eye
Yanagisawa (2010: 258)
il. [4-bla] abma ‘eye’

DEF-eye
Yanagisawa (2010: 62)

231



1il. [a-[xa] arrbxa ‘mountain’
DEF-mountain
Yanagisawa (2010: 568)

1v. [a-¢¥] axo ‘wounded’
DEF-wounded
Spruit (1986: 40)

V. [4-bra] abra ‘back’
DEF-back
Yanagisawa (2010: 56)

vi. [a-ya] axma ‘chestnut’
DEF-chestnut
Yanagisawa (2010: 467)

vil. [é—@’la] atyia ‘tree’
DEF-tree
Yanagisawa (2010: 521)

viil.  [a-gba] arba ‘ship’
DEF-ship
Yanagisawa (2010: 91)

b.

1. [a-14] ana ‘dog’
DEF-dog
Yanagisawa (2010: 259)

il. [a—jc]"Whé] aroa ‘skin’
DEF-skin
Yanagisawa (2010: 501)

1. [a-d¥3] aJ1obl “field’
DEF-field
Yanagisawa (2010: 110)

iv. [a-{s"3] aehl ‘horse’

DEF-horse
Yanagisawa (2010: 539)

We can use these content morphemes to deduce the stress category of various important

function morphemes. The numeral prefixes /y-/ ‘two’ and /¢-/ ‘three’ are unaccented by
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the optionality definition. Forms with these prefixes allow optionality in the indefinite.
This will be illustrated with the unaccented stems ‘mountain’ and ‘eye’. I have just shown
their accentual status in (22) above, but below we see that the indefinite forms of these
stems also allow indefinite optionality, again supporting their classification as

unaccented.

(23) Diagnosing numeral prefixes
a. Spruit (1986: 51-52)

1. [xa-k’] HIbXaK ‘one mountain’
[fxa-k’3] IIbXaKbI
mountain-INDF

il. [go-fxa-k’] QBI-IITHXaK ‘two mountains’
[yo-fxa-k’8] QBI-TITbXaKbI
two-mountain-INDF

b.

. [1a-k’] JaK ‘one eye’
[la-k’3] JIaKbI
eye-INDF
Genko (1998: 147)

il. [x-1a-k’] X-JIaK ‘three eyes’

[x-la-k’3] X-JIAKbI
three-eye-INDF
Spruit (1986: 51)

The indefinite suffix itself is also unaccented by the suffix definition: when it is attached

to a form ending in a stressed vowel, the location of stress is unchanged.
(24) Diagnosing the indefinite suffix (Yanagisawa 2013: 85)

a. [x-ud] XQBI ‘three (human)’
three-H
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b. [x-yd-k’] XQBIK ‘three (human)’
*[x-ou-k’3]
three-H-INDF

The forms above use the human suffix [-y3], which is accented by the suffix definition:

when attached to a form ending in a stressed vowel, stress surfaces on this suffix.

(25) Diagnosing the human suffix (Yanagisawa 2010: 554-555)

a. [saq’a] mraka ‘how much’
how.much
b. [saq’a-y3d] makaaebr ‘how many’

how.much-H
The same definition can be used to show that the non-human plural suffix /-k"ta/ and the

infinitival suffix /-ra/ are also accented.

(26)  Diagnosing inflectional suffixes

a. Yanagisawa (2010: 259)

1. [a-14] ana ‘dog’
DEF-dog
il. [a-la-k"h4] anakoa ‘dogs’
DEF-dog-N.PL
b.
1. [a-ba] aba ‘dried up’
DEF-dry
Yanagisawa (2010: 51)
il. [a-ba-r4] abapa ‘to dry (intransitive)’
DEF-dry-INF

Yanagisawa (2010: 54)
The first-person singular possessive prefix /s-/ is accented by the optionality definition. If

one attaches this prefix to a form which allows indefinite optionality, the possibility for
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such optionality disappears. As I have argued in Section 5.4, this only happens for

accented morphemes.

(27) Diagnosing a possessive prefix (Spruit 1986: 51-52)
a. [g-1a-k’] ©-JIaK ‘two eyes’
[y-la-k’3] ©-JIAKbI
two-eye-INDF
b. [sd-y-la-k’] CBIQ-JTaK ‘my two eyes’
*[so-y-la-k’3]
18.POSS-two-eye-INDF
A similar argument shows that the definite prefix /a-/ is accented, since its addition to a
word causes indefinite optionality to disappear (28) a. ii. and (28) b. ii. (See section 4.4

on indefinite optionality in words with multiple /a/ vowels.)

(28)  Diagnosing the definite prefix (Spruit 1986: 52)

a.

a. [g-1a-k’] ©-JIaK ‘two eyes’
[y-la-k’8] ©-JIAKbI
two-eye-INDF

b. [4-y-la-k’] aq-JIaK ‘the two eyes’
*[a-y-la-k’8]
DEF-two-eye-INDF

b.

ii. [ge-fxa-k’] QBI-IIBXAK ‘two mountains’
[yo-fxa-k’8] QBI-TITbXaKbI
two-mountain-INDF

ii. [&-yo-fya-k’] aewl-mbXak  ‘the two mountains’

*[a-yo-fya-k’s]
DEF-two-mountain-INDF
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In (29) I give the accentual status of the function and content morphemes surveyed thus
far. Below I will use these morphemes to construct words consisting of particular

sequences of accents.

(29) A dictionary of the accentual status of various morphemes

Content morphemes

Unaccented Accented
/la/  ‘eye’ Nla/  ‘dog’
/bla/  ‘eye’ /tf¥ha/ “skin’
/fxa/  ‘mountain’ /av/ ‘field’
Iy ‘wounded’ /ts"/  ‘horse’
/bra/  ‘back’

/Lja/ ‘chestnut’
fts’la/ ‘tree’

/gba/  ‘ship’

Function morphemes

Unaccented Accented

-/ ‘two’ /-y ‘"

/y-/  ‘three’ /-k*ha/ ‘N.pL’

/-k’/ ‘INDF’ /-ra/  ‘INF’
/s-/ ‘1s.pOSS’
/a-/  ‘DEF’

With this background, I will now show how stress is assigned in Abkhaz based on the
accentual categories of the constituent morphemes of a word. This will, at long last, lead
to an algorithm for stress assignment. First of all, if a word contains only a single
accented morpheme, that morpheme receives the stress. Below I use ‘A’ for ‘accented’,

and ‘U’ for ‘unaccented’.

(30)  Stress with a single underlying accent

a. [a-1a] aja eye
A-U
DEF-eye
Yanagisawa (2010: 258)
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[x-yd] XQBI
U-A

three-H

Yanagisawa (2013: 85)

[&-la-y™] ajaxo
A-U-U

DEF-eye-wounded

Spruit (1986: 41)

[y-1a-k’] ©-JTaK
U-A-U

two-dog-INDF

Spruit (1986: 52)

[s3-y-fxa-k’]

A-U-U-U
15.POSS-two-mountain-INDF
Spruit (1986: 52)

ChIQ-IIIbXaK

‘three (human)’

‘wounded eye’

‘two dogs’

‘my two mountains’

If there are multiple accented morphemes which are not immediately adjacent to each

other, stress falls on the leftmost accent.

€2))

a.

Stress with multiple non-adjacent accents

[a-la-k*ha] ajakoa
A-U-A

DEF-eye-N.PL

Yanagisawa (2010: 258)

[é—xja—@ ’la-k“ha)]
A-U-U-A
DEF-chestnut-tree-N.PL
Yanagisawa (2010: 468)

axparyraKoa

[sd-y-la-k’]

A-U-A-U
15.POSS-two-dog-INDF
Spruit (1986: 52)

CBIQ-JIaK

‘eyes’

‘chestnut trees’

‘my two dogs’

If there are multiple accented morphemes which are immediately adjacent to each other,

stress instead falls on the rightmost accent.
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(32)

a.

Stress with multiple adjacent accents

[a-14] ana ‘dog
A-A

DEF-dog

Yanagisawa (2010: 259)

[a-ba-ra] abapa ‘to dry (intransitive)’
A-A-A

DEF-dry-INF

Yanagisawa (2010: 54)

[a—@hé—bxa] aepIOra ‘horseback’
A-A-U

DEF-horse-back

Yanagisawa (2010: 539)

Finally, if there are multiple accented morphemes, some of which are immediately

adjacent to each other while others are not, stress falls on the rightmost accent within the

leftmost contiguous span of accents.

(33)

a.

Stress with multiple spans of accents

[é—la—ff‘”ha—k‘”ha] ajaroakoa ‘eyelids’
A-U-A-A

DEF-eye-skin-N.PL

Yanagisawa (2010: 270)

[a-dVa-gba-k"ha] aJobIroaKoa ‘trains’
A-A-U-A

DEF-field-ship-N.pL

Yanagisawa (2010: 110)

The description of where stress falls in (33) is in fact also true of the previous data we

have seen, so that all of the datasets above have stress assigned as follows:

(34)

Generalization about stress assignment

Primary stress falls on the leftmost accent not immediately followed by another
accent
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This rule ensures that, as the data show, stress is rightmost within a span of contiguous
accented morphemes (as in (32) and (33)), while also surfacing on the leftmost such span
if multiple are present in a word (as in (31) and (33)). This rule for stress assignment,
which I have derived by considering stress data alone, happens to be identical to Dybo’s
Rule (Dybo 1977) for assigning stress in Abkhaz. The only difference is that I use the
term ‘accent’ or ‘accented morpheme’ where Dybo (1977) used ‘dominant’.

As I have shown, the rule in (34) can be derived in a bottom-up fashion only by
using empirically motivated definitions for accented and unaccented morphemes.
Because of this, the remainder of this dissertation will use this rule to assign stress. In
Chapter 6, Section 6.2 I will evaluate this rule against two corpora of Abkhaz stress
alternations, and show that it performs well across the nominal and verbal lexicon. Since
the rule itself is not novel, although its derivation is, I will continue to call it Dybo’s Rule.
Above I have discussed primary stress, but below I will argue that Dybo’s Rule and the
accent specifications it relies on are also useful in characterizing the distribution of

secondary stress.

5.6 Secondary stress

In Chapter 4, Section 4.3 I discussed secondary stress in Abkhaz from a phonetic and
phonological perspective. There I noted that vowels which sometimes carry primary
stress often have secondary stress when primary stress surfaces elsewhere in the word. |
talked of ‘stressable morphemes’ in that chapter, with a promise to discuss in Chapter 5
the exact phonological contexts in which secondary stress is assigned. It is now time to

make good on that promise. In preceding sections I have described how primary stress
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falls on the leftmost accent not immediately followed by an accent. In this section I will
show that if there are multiple instances in a word of accents not immediately followed
by accents, the leftmost receives primary stress, while others receive secondary stress. As
in Chapter 4, this is the line of argumentation found in Spruit (1986: 73-75), repeated
here with new data.

I will reuse the morphemes whose accentual category was already determined in
previous sections. I will then use these to create words with multiple accents not
immediately followed by accents, and show that these words contain secondary stresses
as well as epenthetic schwas which are not motivated by phonotactics (see Chapter 4).

Recall the following accentual categories from previous sections:

(35) Accentual status of various morphemes

a. Accented b. Unaccented
/a-/  ‘DEF’ /x-/ ‘three’

/-y W /-k’/ ‘INDF’

/-gi/  ‘also’ /sas/  ‘guest’

In the words below, primary stress falls on the prefix /a-/, since it is the leftmost accent
not immediately followed by an accent. However, each word has another accent not
immediately followed by an accent, which is marked by the presence of a schwa, and in
my transcriptions based on the data in Chapter 4, also a secondary stress. The word in
(36) a. has a secondary stress in word-final position, since a word-final accent is not
immediately followed by an accent, or indeed by anything at all. The word in (36) b. has
a secondary stress in word-medial position, corresponding to an accented morpheme

immediately followed by an unaccented morpheme. In (36) b. it is important to note that
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the schwa is not present only because an ungrammatical three-consonant cluster *[yyk’]
would result if it were absent. In such clusters, epenthesis is between the first and second
consonant (see Chapter 4, Section 4.1.2), which would give *[4-yoy-k’] rather than the

attested [a-y-yo-k’] with a schwa between the second and third consonants.

(36) Environments for secondary stress
a. acacrbbl

[a-sas-gid]

A-U-A

DEF-guest-also

‘a guest also’

Dybo (1977: 42)
b. aX@bIK

[4-y-y3-k’]

A-U-A-U

DEF-three-H-INDF

‘the three people’

Yanagisawa (2010: 35)
This helps us formalize the relatively vague intuition behind the term ‘stressable
morpheme’ in Chapter 4, Section 4.3. These are actually accented morphemes. Since
Dybo’s Rule preferentially assigns stress to accented morphemes, this explains why
morphemes which can appear with secondary stress have primary stress on
morphologically related forms. It also provides a formalization of the exact phonological
environment in which secondary stress is assigned to these morphemes. This environment
is also very similar to the environment in which primary stress is assigned. Accents which
are not immediately followed by accents are assigned stress in Abkhaz. The leftmost such

accent receives primary stress, while others receive secondary stress.

Despite the successes of Dybo’s Rule for both primary and secondary stress, there
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are also shortcomings of this algorithm. These are discussed in the next section.

5.7 Exceptions to Dybo s Rule

It is interesting to note that Dybo’s Rule, as defined in Dybo (1977) and in (34), does not
directly reference unaccented morphemes. Such morphemes are not invisible to stress
assignment, and are in fact crucial in determining the placement of stress in forms like A-
A [a-14] ‘dog’ with final stress vs. A-U-A [4-la-k"ha] ‘eyes’ with initial stress. However,
the absence of unaccented morphemes in the rule means that no predictions are made
about where stress will fall in words consisting only of unaccented morphemes. This
appears to be determined at least in part by the morphological category. Spruit (1986: 38)
concludes that for words with only unaccented morphemes, “the position of stress has to
be stated for each morphological type”.

However, I believe that a useful general statement is that in these words, stress is
stem-final by default. Some forms instead show absolute word-final stress, often
optionally alternating with stem-final stress. I discuss the empirical situation below,
arguing that stem-final is the default. Unaccented verb stems sometimes appear with
stem-final stress, but never with word-final stress. The stem /sas/ ‘(be a) guest’ is
unaccented by the prefix definition (37) a. and the optionality definition (37) b. In (37) c.,
I show that when it appears in the unaccented-only verb form /d-...-jt’/ ‘(s)he VERBed’
stress is stem-final but not word-final. The accentual category of the two affixes is
motivated in (38). The verbal suffix /-jt’/ ‘DYN.FIN’ is unaccented, as shown by the suffix
definition in (38) a. i.-ii. The prefix /d-/ must be unaccented (38) b. i., since if it were

accented, it would incorrectly receive stress by Dybo’s Rule in (38) b. ii.*' In (37) and

31 In reality the situation is more complicated. In Chapter 6 I argue that some verbs with this prefix are
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(38) stems are underlined.

(37) Diagnosing affixes

a. [4-sas] acac ‘guest’

DEF-guest
Yanagisawa (2010: 389)

b. [sasd-k’] CacChIK ‘one guest’
[sas-k’3] CaCKbI
guest-INDF
Trigo (1992: 204)

c. [d-sasi-jt’], *[d-sasi-jt’3] JICACHUT ‘(s)he was a guest’
3SHA-guest-DYN.FIN
Yanagisawa (2010: 389)

(38)

a.

i [b-ki"3] Bkbhl! ‘sigh!”
2sFA-sigh
Yanagisawa (2010: 226)

il. [b-kihi-jt’] OKbUT ‘you sighed’
2SFA-sigh-DYN.FIN
Yanagisawa (2013: 137)

b.

1. [d-sasi-jt’] JICACHUT ‘(s)he was a guest’
U-U-U
3SHA-guest-DYN.FIN
Yanagisawa (2010: 389)

ii. *[dd-sasi-jt’]

A-U-U
3SHA-guest-DYN.FIN

pre-accenting, and do not have stress assigned by Dybo’s Rule at all. In those cases, the prefix /d-/ can
bear stress: [d3-p"o-jt’] 3SHA-jump.DYN-DYN.FIN ‘(s)he jumps’. In fact Dybo (1977: 43) assumes that
absolute prefixes are accented because of such pre-accenting forms. I follow subsequent literature
(Spruit 1986, Hewitt 2010) in assuming the unaccented forms are the default. This is not relevant here,
since the point stands that ‘(s)he was a guest’ does not have absolute word-final stress. For a full
theoretical analysis of pre-accentuation as well as Dybo’s Rule, see Chapter 7.
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For nominals the situation is more complicated, with some variation existing between
stem-final and word-final stress. As shown in Section 5.4, the indefinite suffix can
optionally be stressed in words consisting only of unaccented morphemes, and there is
interspeaker variation with other unstressed suffixes (see Spruit 1986: 51 and Section 5.4
on /-s/ ‘essive’, and Trigo 1992: 204 fn. 11 on postpositions). Below are two forms of ‘by

ship’ varying in stress even though they come from the same source:

(39) Optionality with postpositions
a. roana

[bé-la]

/sba-la/

ship-by

‘by ship’

Yanagisawa (2010: 323)
b. roana

[ba-14]

/sba-la/

ship-by

‘by ship’

Yanagisawa (2010: 91)
Contra Trigo (1992) I treat stem-final stress as the default, since it appears to be always
be at least a possibility in such configurations, unlike word-final stress which may or may
not result in ungrammaticality. | have shown this for verbs above, but the same is true of
some nominals. For example, for /madza-k’/ ‘one secret’, only [madza-k’] is found and
never *[madza-k’3] (Spruit 1986: 41, Trigo 1992: 229 fn. 20; see Section 5.4 for
discussion). A fuller account of Abkhaz stress would need to account for the patterns of

optionality discussed above. Given the data present in the database corpora studied in

Chapter 6, where optionality in stress placement is seldom reported, the generalization
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that the default for all-unaccented words is stem-final stress will be sufficient for the
purposes of this dissertation.

There are also situations where even words with accented morphemes do not
follow Dybo’s Rule. Here I give just one example. Additional exceptions to Dybo’s Rule
are discussed in more detail in Chapter 6, Sections 6.1.9 and 6.3. The stem /p"tta/ ‘cloud’
is unaccented by the prefix definition (40) a. The suffix /-g¥/ is accented by the suffix
definition (40) b. Since the indefinite suffix /-k’/ is unaccented (see Section 5.4), an
underlying form like /p"tha-k’-g// cloud-INDF-also ‘even one cloud’ is accentually U-U-A.
Since there is only a single accented morpheme, it is predicted to bear primary stress.
However, *[p"tha-k’-gid] is ungrammatical, and stress falls instead on the unaccented
stem, [p"tha-k’-gia] (40) c. But it is not the case that accented suffixes are ignored by
Dybo’s Rule. The form /p"tha-k“ha-k’/ cloud-N.PL-INDF ‘some clouds’ is U-A-U (see
Section 5.5 for the plural suffix as accented), and here Dybo’s Rule applies as usual (40)

d.

(40) Exceptions to Dybo’s Rule

a. [4-phtha] amnTa ‘cloud’
DEF-cloud
Yanagisawa (2010: 339)

b.

. [a-14] ana ‘dog’
DEF-dog
Dybo (1977: 42)

il. [a-la-gid] aJareel ‘and the dog’

DEF-dog-also
Dybo (1977: 42)
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c. [phtha-k’-gia], *[phtha-k’-gid] MITAKTbbI ‘even one cloud’

U-U-A

cloud-iNDF-also

Yanagisawa (2010: 451)
d. [phtha-kvha-k’] MTaKdaK ‘some clouds’

U-A-U

cloud-N.PL-INDF

Yanagisawa (2010: 339)
The generalization appears to be that stress is stem-final instead of following Dybo’s
Rule if a) the form contains only unaccented morphemes and accented suffixes, and b)
the suffix is not immediately adjacent to the stem. The accented suffix /-gi/ is (40) c. is
not adjacent to the stem, so the form is an exception to Dybo’s Rule. But in (40) d. the
accented suffix /-k“ha/ is adjacent to the stem, so Dybo’s Rule applies as usual. The
exceptionality of forms like those in (40) c. has been noted in previous literature (Spruit
1986: 43, Trigo 1992: 214). In Chapter 7, Section 7.2 I show that the analysis I propose
for default stem-final stress predicts exactly this type of exception to Dybo’s Rule, and
only in cases like (40) c. rather than (40) d.

I will return to additional types of exceptions in Chapter 6. In particular, Chapter
6, Section 6.3.1 discusses the environments in which verbs are pre-accenting rather than
having stress assigned by Dybo’s Rule. Before then, since the path of argumentation that
has led to the conclusion of Dybo’s Rule has been long and winding, I will summarize the

steps in the concluding section of this chapter immediately below. There I also discuss the

significance of this conclusion for work on stress assignment in Abkhaz.

246



5.8 Conclusions

In this chapter I have illustrated the principles of stress assignment in Abkhaz. I began by
arguing that Abkhaz stress contrasts are fundamentally binary in nature, involving a split
into two categories which I have called accented and unaccented. I have given several
definitions which allow us, in various contexts, to identify the stress category of a
morpheme. I have also argued that these different definitions are consistent with each
other, and do not yield conflicting results.

Since the lack of conflicting results is so important, I have attempted throughout
this chapter to give more data than is typically done in work on theoretical phonology, to
ensure that the empirical patterns I highlight are robust. With these definitions in hand, I
have shown how it is possible to diagnose the stress category of many important function
morphemes in the language, and thereby construct words consisting of particular
sequences of accented and unaccented morphemes. The conclusion of this project was the
identification of a simple rule, which predicts where stress will fall in Abkhaz: primary
stress falls on the leftmost accent not immediately followed by another accent.

The stress assignment rule I have derived on the basis of stress alternations and
the definitions for categoryhood that I have given is already known in the literature on
Abkhaz, under the name Dybo’s Rule. It has been known from previous literature that
this rule is predictively successful when applied to Abkhaz stress, so it is not surprising
that the data point in exactly this direction. However, since previous work has merely
assumed Dybo’s Rule to be valid, it is reassuring to know that this rule can be derived in
a bottom-up fashion from stress alternations alone. It is possible to begin with nothing

other than a large corpus of stress alternations, and to show that the data require Dybo’s
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Rule, as I have done in this chapter.

As evidenced by the length of this chapter, such a derivation takes some time to
construct, and begins with several definitions whose relevance is not immediately
obvious. For this reason I have attempted to make these definitions, the data supporting
them, as well as the arguments which follow from the definitions, as clear as possible.
The aim of this chapter has been to place Dybo’s Rule on a more solid empirical
foundation. I hope, even though the arguments for this mechanism of stress assignment
are long and require many steps, that the progression from one step to the next is
nevertheless logical and sound.

Before moving on to the next chapter, it is worth repeating some of the caveats
with the approach I have taken to Abkhaz stress here. I have written throughout of
particular morphemes having one accentual category or the the other, and of morphemes
as being the locus of this binary stress division in Abkhaz. This is true for monosyllabic
and monomoraic morphemes, but as I argue in Chapters 6 and 7, it is not true in general.
In Chapter 7 I argue that individual segments, rather than morphemes, carry accentual
contrasts in Abkhaz.

It is also necessary to mention that the data I have considered are rather limited in
scope. In particular, almost all of the data in this chapter come from either nouns or
adjectives, whose morphology is considerably simpler than that of Abkhaz verbs. The
definitions for accentual categories that I have used are primarily useful outside of the
verbal domain. Previous work, especially by Spruit (1986), has shown that verbs exhibit
many exceptions to Dybo’s Rule, some of which are easier to state and describe than

others. Even for nouns and adjectives there are combinations of morphemes which do not
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have the stress that is expected based on the accentual categories of each morpheme in
the word. In Chapter 6 1 examine larger datasets, including highly agglutinative verb
forms, to study and classify these exceptions in greater detail. These data, including the

exceptions, are analyzed theoretically in Chapter 7.
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Chapter 6: Corpus Studies of Abkhaz Stress

In this chapter I provide an empirical and quantitatively grounded overview of Abkhaz
stress alternations based on the database corpora described in Chapter 2, with two
inflected forms of 545 nominals, and seven inflected forms of 445 verbs. I show that for
both nominals and verbs, the number of stress patterns found on a given stem depends on
the stem shape and stem length. Surprisingly the number of vowels in a stem is irrelevant,
with vowelless stems such as /CC/ showing the same patterns of stress alternations as
/CVCV/ stems.

These data are helpful in evaluating theories of Abkhaz stress assignment. I use
Python 3 to evaluate the theory from Chapter 5, Dybo’s rule with stem-final stress,
against both the nominal and verbal corpora. This theory is highly successful, resulting in
97% of nominal stress alternations, and 77% of verbal stress alternations, being correctly
predicted. Despite this, there are gaps especially for the verbs, where some verb types
have almost none of their forms correctly predicted. I propose several revisions to the
theory of Abkhaz stress assignment based on patterns in where Dybo’s Rule fails, and
show that these lead to greater empirical coverage. The revised theory modifies
assumptions about underlying representations, positing that some affixes have a different
accentual status in particular morphophonological contexts. I also revise the mechanism
of stress assignment in places, arguing for a class of pre-accenting verb forms where
stress falls immediately before the stem rather than being assigned by Dybo’s Rule. The
revised theory improves the coverage by almost ten percentage points, accounting for
86% of the verbal stress alternations.

The verbs in Abkhaz are morphosyntactically complex, and it is extremely
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challenging to study verbal stress alternations using only (near-)minimal pairs for
phonological factors such as stem shape and accentual behavior. I show that computer-
based evaluations of a previous hypothesis, here the stress assignment algorithm from
Chapter 5, can be helpful in such circumstances. I am able to make iterative
improvements to the algorithm from Chapter 5 using the verbal corpus, producing a more
empirically successful theory through a combination of human- and computer-guided
work. The methodology I employ in this chapter may be useful to other linguists working
on datasets with great phonological and morphosyntactic complexity.

In order to use computer programming to evaluate a phonological theory, it is
necessary to be explicit about all theoretical assumptions, including representations. The
previous chapter used morphemes as accent-bearing units, but the data presented in this
chapter suggest that accents are carried by smaller units, since longer stems have more
patterns of stress alternation. In Chapter 7 I argue that it is individual segments which
carry underlying accents in Abkhaz, but in this chapter the evaluations are based on a
slightly larger, language-specific unit known as an ‘element’ (Spruit 1986), which most
often have the shape CV or C. I motivate this choice by showing that all stems with the
same number of ‘elements’ have the same number of stress alternations, and that these
representations predict all and only the most common types of stress alternations on
Abkhaz nominals. Chapters 7 and 8 provide in-depth discussion of non-language-specific
replacements for the ‘element’, and Chapter 9 discusses the typology of the size of
accent-bearing units in the languages of the world.

In Section 6.1 I discuss patterns of nominal and verbal stress alternations in detail,

including a survey of the patterns of stress alternation as well as data on how frequent
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each pattern is. In Section 6.2 I evaluate Dybo’s Rule with stem-final stress against both
nominal and verbal corpora. I introduce Spruit’s (1986) ‘elements’, which successfully
predict the number of stress alternations for each stem shape. In Section 6.3 I present the
revised theory of Abkhaz stress assignment, and argue for each of the modifications I
make, all of which are in the verbal domain. I show that it improves the empirical
coverage for the verbal data considerably. In Section 6.4 1 offer some concluding

remarks.

6.1 Patterns of stress alternation: an empirical overview
In this section I report on the stress data from the database corpora discussed in Chapter
2, consisting of 545 nominal stems and 445 verbal stems. I begin by exemplifying the
regular stress patterns for stems of various lengths and shapes. Following this, I report on
the frequencies of the various stress patterns, showing that the patterns I call ‘regular’ are
indeed representative. An exhaustive list of the small number of exceptional stress
patterns is also given. The word ‘exceptional’ is used pre-theoretically here to refer to
patterns of alternation which are much rarer than others, not to patterns which are
exceptions to some particular set of rules for stress assignment. The later subsections
focus on nominals since verbs are divided into such a large number of morphosyntactic
categories, precluding a quantitative analysis of particular verb types.

Several generalizations emerge from the comparison of data in this section.
Longer stems show more patterns of stress alternation than shorter ones, and while many
different types of alternations exist, there are also striking restrictions. Stress alternations

within the stem are not regularly found in Abkhaz, nor are alternations between prefix
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and stem-initial stress.

The data here are organized by stem length as well as stress behavior. The
examples below begin with the shortest stems, and end with the longest. However, some
stem shapes show identical forms of stress behavior despite having different numbers of
vowels and syllables. For example, /CC, /CVC/, /CCV/, and /CVCV/ stems all behave
alike. In these cases, the forms are grouped such that similar patterns of stress alternation
are presented next to each other, even though the stem lengths may differ. In Section
6.2.1, however, I show that the stems which pattern together are indeed all of the same
length, if length is defined in terms of ‘elements’, an Abkhaz-specific unit postulated by
Spruit (1986). Finally, note that based on the arguments in Chapter 4, surface schwas are
assumed to be absent from underlying representations. Both [a-k’asd] ‘shawl’ and
[a-k’iat’] ‘rod’ are treated as /CVC/ stems, with the underlying form of ‘shawl’ being

/k’as/.

6.1.1 Nominal C(V) stems

Recall from Chapter 2, Section 2.2.1.2 that definite forms are prefixed with [a-], while
indefinite forms have a suffix [-k’(9)]. As there is no nominal stem /a/ in the language
(Spruit 1986: 44), the shortest stem type consists of a single consonant /C/, with an
epenthetic schwa appearing where it is required for stress (see Chapter 4). As I will show
immediately below, these stems behave the same as /CV/ stems, both having two
possibilities for stress alternation. Because of this parallelism I use the notation C(V) to
refer to these stems collectively. One possibility is stress on the stem in both definite and

indefinite forms. This is shown in (1) for the C stem /dz/ ‘water’ and the CV stem /la/
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‘dog’. Stressed vowels are bolded for clarity in this and coming sections.

(D) Stem stress on C(V) stems (Yanagisawa 2010: 155, 259)

Stem UR Definite Indefinite Orthography Translation
a. /dz/ [a-dzd] [dz3-k’] a3bl, 3BIK ‘water’
b. /la/ [a-14] [la-k’] aja, J1aKk ‘dog’

The second possibility is an alternation between prefix stress in the definite and either
stem stress or suffix stress in the indefinite. This is shown in (2) for stems which are
segmentally homophonous but accentual minimal pairs with the stems in (1), namely /dz/

‘flea’ and /la/ ‘eye’.

2) Alternating stress for C(V) stems (Genko 1998: 147, Yanagisawa 2010: 149)

Stem UR Definite Indefinite Orthography

Translation _ _ _
a. /dz/ [4-dz] [dz-k’3]~[dz3-Kk’] a3, 3KbI~3bIK ‘flea’
b. /la/ [a-1a] [la-k’3]~[1a-k’] aja, JaKbI~JIaK ‘eye’

It is interesting that underlyingly vowelless stems /C/ and stems with a vowel /CV/
behave the same, as is captured by the terminological choice of calling them C(V) stems.
This parallelism continues for longer stems discussed in the following sections, and |
therefore continue to use the same terminology, talking of C(V)C(V) stems and
C(V)C(V)C(V) stems. Before this, however, I discuss verbal C(V) stems, which show

similar but not identical stress behavior to the nominals from this subsection.

6.1.2 Verbal C(V) stems

Studying patterns of stress alternation in Abkhaz verbs is much more difficult than
studying similar alternations in nouns and adjectives. Many verbs have thousands of
possible inflected forms, and verbs are also subdivided into many more categories than

nouns, based on factors like whether or not there is a preverb, whether or not there is a
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causative prefix, and the argument structure of the verb (i.e. which sets of person prefixes
are present). This morphosyntactic complexity makes it difficult to study how
phonological factors like stem length or the accentual specifications of the stem influence
stress assignment without introducing morphosyntactic confounds due to different affixes
being present.

However, using simple intransitive verbs, which only have an absolutive prefix, it
is possible to show that verbal stress alternations closely resemble their nominal
counterparts. In particular, just like the nominal stems in Section 6.1.1 above, C(V) verb
stems have two patterns of stress alternation.

The data below come mainly from Yanagisawa (2010), but not directly from the
verbal corpus. As mentioned above there are so many verbal categories that even in a
corpus of 3,115 verb forms it is difficult to find (near-)minimal pairs illustrating all
contrasts. For the alternations in this section, I cite two forms for each verb stem: the
infinitive and the aorist. Aorists, which are perfective past tense forms, are not found in
the verbal corpus, but are often given by Yanagisawa (2010). I did not include them in the
corpus because they often behave accentually just like the (already included) present
tense or imperative forms. By discussing stress alternations on aorists in this subsection,
however, I am able to fill occasional paradigm gaps in Yanagisawa’s (2010) data with
forms from other dictionaries. In particular, Kaslandzija (2005) often gives inflected
aorist forms of verbal headwords in his dictionary.

The infinitive is marked with the prefix /a-/ ‘DEF’ just like nouns, but also with the
suffix /-ra/ ‘INF’. The aorist forms I cite all have a person prefix /j-/ ‘3NA’, and the

suffix /-jt’/ ‘DYN.FIN’. Glides like /j/ cause vowel coloring in Abkhaz (see Chapter 1,
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Section 1.3.2 for a description of the patterns). If a schwa is epenthesized near a /j/, one
finds [ji] and [ij] instead of *[jo] and *[9j]. Similarly, the sequence /aj/ surfaces as [ej].
Many of the forms cited in this subsection will therefore have the surface vowels [i] and
[e], often in alternation with the absence of a vowel and [a] respectively.

Both /C/ and /CV/ verb stems have two patterns of stress alternation. In one
pattern (3), stress is on the suffix in the infinitive, but it is stem-final in the aorist. In the

other (4), stress is on the prefix in the infinitive and in the aorist.

(3)  Final stress on C(V) stems (Yanagisawa 2010: 72, 557)

Stem UR Infinitive Aorist Orthography Translation
a. /s/ [a-s-rd] [ji-si-jt’] ampa UImT ‘boil’
b. /ga/ [a-ga-rd] [ji-gé-jt’] arapa UreuT ‘be heard’

4) Prefix stress on C(V) stems (Yanagisawa 2010: 153, 503)

a. /;djz/ [é-gjz-ra] [ji-’djzi-jt’] azpa uzuT ‘disappear’
b. /tf¥ha/ [a-tfPa-ra]  [ji-tfMhe-jt’]  amoapa uioeut ‘fall asleep’

The C(V) nominal stems in Section 6.1.1 also had two stress patterns. They showed
either final or prefix stress in the definite forms ([a-14] ‘dog’ vs. [a-la] ‘eye’), and this is
like the patterns of final or prefix stress in the infinitives above. However, while the
indefinite forms of the nominals showed stem-final stress in both accentual types ([1a-k’]
‘one dog’, ‘one eye’), the aorist forms above only have stem-final stress in one accentual
pattern, with the other showing stress on the person prefix. In Section 6.3.3 I will argue
that the verbs in (4) are exceptions to the nominal-verbal parallelism in stress assignment
because they are not assigned stress by Dybo’s Rule, and are instead pre-accenting, such
that stress always falls immediately before the stem. This does not challenge the general

binarity of the Abkhaz stress system discussed in Chapter 5, since the data above show
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only two classes of verbal behavior. One is pre-accenting rather than following Dybo’s
Rule, but it is not the case that there are two patterns of alternation plus a third pre-

accenting class separate from these.

6.1.3 Nominal C(V)C(V) stems

For longer nominal stems, of the size C(V)C(V), there are three patterns of stress
alternation rather than two. These are shown below for the four stem types CC, CCV,
CVC, and CVCYV, with all data from Yanagisawa (2010). In (5) I show consistent stem-
final stress for all four stem types, and in (6) consistent stem-initial stress for all four
stem types. (7) illustrates an alternation between prefix stress in the definite and stem-
final stress in the indefinite, again for all four stem types. In each dataset, a. shows
underlying /CC/ stems, b. shows /CCV/ stems, c. shows /CVC/ stems, and d. shows
/CVCV/ stems.

®)) Consistent stem-final stress on C(V)C(V) stems
(Yanagisawa 2010: 205, 259, 346, 576)

Stem UR Definite Indefinite Orthography

Translation
a. /¥ [a-fV[3] [Mfe-k’] aIIdIIbbI, IOMbEIK  ‘cloud’
b. /phsa/ [a-phsa] [phsa-k’] aria, TaKk ‘wind’
C. /K’as/ [a-k’asd] [k’asd-k’] aKachl, KACBIK ‘shaw!’
d. /laba/ [a-laba] [laba-k’] ana0a, Jabax ‘stick’

(6) Consistent stem-initial stress on C(V)C(V) stems
(Yanagisawa 2010: 202, 217, 252, 395)

a. /q’z/ [a-q’3z] [q’3z-k’] ake13, kbI3k ‘goose’
b. /t’sa/ [a-t’3sa] [t’dsa-k’] aThIIIa, THIIIAK ‘hole’
c. /k’iat’/ [a-k’Jat’] [k*iat’-k’] aKbpart, KbaTK ‘rod’
d. /k’aba/ [a-k’aba] [k’aba-k’] aka0a, kabak ‘shirt’
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(7 Alternating stress on C(V)C(V) stems
(Yanagisawa 2010: 63, 269, 389, 472)

a. Iyif/ [a-yif] [%ifo-k’] aXblllb, XbIIbBIK ‘hawk’
b. /bna/ [a-bna] [bna-k’] abHa, OHaK ‘forest’
c. /sas/ [a-sas] [sasd-k’] acac, CacbIK ‘guest’
d. /lahva/ [a-lahVa] [lahva-k’] anaxoa, JaxoaK ‘raven’

Several aspects of the division in (5)-(7) need to be motivated. It may seem arbitrary to
call (5) d. stem-final stress and (6) d. stem-initial stress, since they both have fixed stress
on a syllable of the stem in both definite and indefinite forms. However, throughout this
section I treat such cases as different patterns. This is motivated by the fact that (5) d. and
(6) d. undergo different stress alternations if one looks beyond the definite and the
indefinite. In the plural, for example, stress surfaces on the plural suffix only for the stem

in (5) d., and not for the stem in (6) d.

(8)  Motivating the stem-final vs. stem-initial distinction

a. Yanagisawa (2010: 259)

1. amaba
[a-laba]
DEF-stick
‘stick’

1. aadakoa

[a-laba-k*ha]
DEF-stick-N.PL
‘sticks’

b. Yanagisawa (2010: 202)
. aka0a
[a-k’aba]

DEF-shirt
‘shirt’
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1. akabakoa

[a-k’aba-kvha]

DEF-shirt-N.PL

‘shirts’
Even though these /CVCV/ stems show different stress behavior, it might seem
unmotivated to extend the stem-initial vs. stem-final classification to vowelless /CC/
stems from (5)-(7) above. If the schwa is in absolute stem-final position, as in (5) a., [ call
this stem-final stress, since the schwa appears after the stem-final consonant. If the schwa
is epenthesized between the two consonants, as in (6) a., I call this stem-initial stress,
since the schwa appears after the stem-initial consonant. However, this type of
classification is motivated by the same stress alternations as in (8), which are also found
for vowelless stems. Below are the forms from (5) a. and (6) a. with their plural forms,
showing the same type of differentiation of stress behavior as the /CVCV/ stems did in

(8). Only in (9) a., with what I call stem-final stress, does the stress appear on the plural

suffix.

9 Motivating the stem-final vs. stem-initial distinction
a. Yanagisawa (2010: 576)

1. aIIoIIbEI
[a-[¥/3]
DEF-storm.cloud
‘storm cloud’

1i. allIdNIbKAa
[a-/"[-kvha]
DEF-storm.cloud-N.PL
‘storm clouds’
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b. Yanagisawa (2010: 252)

1. ake13
[a-q’37]
DEF-Z00se
‘goose’

. ake3koa

[a-q’dz-k"ha]

DEF-g00se-N.PL

‘geese’

The division in (5)-(7) is therefore motivated entirely by stress alternations, even if in
some cases it is necessary to consider other forms than the definite and indefinite to
discover this. In the remainder of this chapter, I continue to treat stems with stress in
different locations of the stem as separate patterns, even for underlyingly vowelless
stems.

A final point about (5)-(7) requires comment. For the shorter C(V) stems, the
forms with prefix stress in the definite showed optionality in the indefinite, appearing
either with stem-final stress or absolute word-final stress (see Chapter 5, Section 5.7 for
additional discussion). Based on this, one might expect the same from the C(V)C(V)
stems above, e.g. [sasd-k’] ‘one guest’ alternating with [sas-k’3]. Yanagisawa (2010) does
not consistently report such optionality in indefinite forms, nor does any dictionary of
Abkhaz that I am aware of. However, for the word ‘guest’, both indefinite forms are
found in Trigo (1992: 204), and Spruit (1986: 42) reports similar optionality for other
C(V)C(V) words. Since dictionaries do not consistently report these distinctions, I give

only the forms found in Yanagisawa (2010), which generally have stem-final stress as in

[sasad-k’] rather than word-final stress as in [sas-k’3].
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6.1.4 Verbal C(V)C(V) stems

Verbal C(V)C(V) stems have three patterns of stress alternation, just like their nominal
counterparts above. Moreover, the three types of stress alternation on C(V)C(V) stems
are identical to the alternations found on nominals. I exemplify and describe these
patterns below. In the first pattern, in (10), stress is word-final (on the suffix) in the
infinitive, and it is stem-final in the aorist. In the second, in (11), stress is consistently
stem-initial. In the third, in (12), there is an alternation between prefix stress in the
infinitive and stem-final stress in the aorist. Just as for nominals, all three stress patterns
exist on all four stem shapes CC, CCV, CVC, and CVCYV, as shown below.

(10)  Word-final and stem-final stress on C(V)C(V) stems
Kaslandzija (2005: 353), Yanagisawa (2010: 56, 130, 330)

Stem UR Definite Indefinite Orthography Translation
a. p’t’/ [a-p’t’-ra] [ji-p’t’i-jt’]  anTpa, unTHT ‘bloom’
b. /bga/ [a-bga-ra] [ji-bgé-jt’]  abrapa, ubreut ‘collapse’
c. /K’atf*/ [a-k’at[*-rda] [ji-kK’at/’i-jt’] axaupa, uKaqUT ‘wrinkle’
d. /zaza/ [a-zaza-rd]  [ji-zazé-jt’]  a3zazapa, U3azeuT ‘sway’

(11)  Stem-initial stress on C(V)C(V) stems
Kaslandzija (2005: 193), Yanagisawa (2010: 95, 217, 531)

a. /8vt/ [a-g™dr-ra]  [ji-“ari-jt’] arobIppa, UTSBIPUT  ‘grunt’

b. /gla/ [a-gdla-ra] [ji-gdle-jt’]  arbuiapa, ureutent  ‘stand up’

c. /t[*ab/ [a-t[*ab-ra] [ji-t/’abi-jt’] a4abpa, nqaduT ‘become sticky’
d. /k’iatha/ [a-k’iatha-ra] [ji-k’iathe-jt’] axpaTapa, uxkpateut ‘go out (fire)’

(12)  Alternating stress on C(V)C(V) stems
Kaslandzija (2005: 427, 780), Yanagisawa (2010: 94, 575)

a. /[wh/ [4-[¥th-ra] [ji-f*thi-jt’]  amoTpa, HIIOTUT ‘blossom’

b. /y~a/ [a-y*1a-ra] [ji-¢¥1é-jt’]  axomapa, uxonmeut  ‘fall (night)’
c. /q3af/ [a-qYaJ-ra]  [ji-qVafi-jt’] akbambpa, nkpambut ‘become dirty’
d. /¥iatsha/ [a-giatsha-ra] [ji-latshé-jt’] arpamapa, urbaneutr ‘grow’

The stress patterns in (11) and (12) are exactly the same as those for nominals in Sections

6.1.2. The patterns in (10), like [a-zaza-ra]~[ji-zazé-jt’] ‘sway’ can also be described in

261



the same way as the alternations for nominals like [a-laba]~[laba-k’] ‘stick’. There is one
form with word-final stress, and another with stem-final stress before a suffix. In Section
6.1.2 I described the nominal pattern as fixed stem-final, and this exact wording does not
carry over to the verbs, since the infinitive of ‘sway’ has word-final stress [a-zaza-rd], and
not stem-final stress *[a-zaza-ra]. For the unsuffixed nominals like [a-lab4] ‘stick’, there

is no difference between word- and stem-final stress.

6.1.5 Nominal C(V)C(V)C(V) stems

For longer stems, C(V)C(V)C(V), the lexicon is too sparse to illustrate all stress patterns
with all stem types. I only discuss nominal stems of this length, where for CVCVCV
stems, it is possible to demonstrate the existence of five stress patterns. The data below
come from Yanagisawa (2010), except for the forms for ‘toastmaster’, which were
provided by Zaira Khiba via George Hewitt (p.c.). Although there may be some
interspeaker variation for stress, Zaira Khiba and Yanagisawa’s consultant Anna
Tsvinaria-Abramishvili are both native speakers of Abzhywa Abkhaz, and they grew up
in the same district of Abkhazia (Ochamchira) 10 miles apart from each other. Both
Khiba and Tsvinaria-Abramishvili have stem-final stress on the definite form of
‘toastmaster’, but Yanagisawa (2010) does not give the indefinite form.

Note also that the form for ‘underwear’ is a compound of /tf*ha/ ‘skin’ and
/mat“ha/ ‘clothes’. Long monomorphemic stems are rare in Abkhaz, and I have not been
able to find an example with this stress pattern which is not morphologically complex.
Note that Spruit (1986: 41-42) shows that with the exception of patterns of indefinite

optionality, the same stress patterns are found when C(V) nouns combine with C(V)
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adjectives as on morphologically simplex C(V)C(V) nominals. Both follow Dybo’s Rule.

(13)  Stress patterns on CaCaCa stems
Yanagisawa (2010: 131, 388, 494, 503), Zaira Khiba via George Hewitt (p.c.)

Definite Indefinite Orthography Translation
a. [a-t"amada] [t"amada-k’] aTtamaja TamMaaaK ‘toastmaster’
b. [a-tshaldq’ia] [ts"alaq’ia-k’] ananakea mamakeaxk  ‘floorboard’
c. [a-t/*"a-mat*ha] [t/**a-matvha-k’] arroamMatoa paMatoak ‘underwear’
d. [4-zamana] [zamana-k’] asaMaHa 3aMaHakK ‘excellent’
e. [a-sak’asa] [sak’asa-k’] acakaca cakacak ‘stretcher’

In these patterns stress is fixed on either the first, second, or third syllable of the stem in
the first three rows.” The last two rows show that prefix stress in the definite can
alternate with either stem-medial or stem-final stem stress in the indefinite.

The same five patterns are illustrated in (14) for CCC stems, with no underlying
vowels. Due to phonotactic restrictions, (14) d.-e. appear with unstressed schwas in what
would otherwise be CCC clusters (see Chapter 4, Section 4.1 for discussion). The data
again come from Yanagisawa (2010), with the indefinite of ‘nail’ from Genko (1998). As
in Section 6.1.2, I use the location of schwa epenthesis to diagnose where in the stem
stress falls. For example, I treat (14) a.-c. as showing stem-final, stem-medial, and stem-
initial stress respectively, based on whether the schwa is after the stem-final, stem-

medial, or stem-initial consonant.

32 Recall from the discussion in Section 6.1.3 that ‘fixed’ refers only to the stress in the two forms shown
here, and that other forms of these stems may show stress alternations.
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(14)  Stress patterns on CCC stems
Yanagisawa (2010: 291, 298, 341, 526, 558)

Definite Indefinite Orthography

Translation _
a. [a-p"ydz3] [phydza-k’] amX3bl IX3BIK ‘sweat’
b. [a-mgan] [msdn-k’] AMIIIBIH MIITBIHK ‘sea’
C. [a-t/>¥dmK] [t/ vomg-k’] ATIOBIMT TIOBIMIK ‘nail’
d. [a-mp’ol] [mp’3l-k’] aMIIBLT MITBUTK ‘ball’
e. [a-sok™hs] [sok*hsd-k’] AIIBIKAC IIBIKOCHIK ‘year’

There are not enough simple intransitive verb stems with shape C(V)C(V)C(V) to allow
for systematic study, but based on the patterns in preceding sections I predict that these

would also show a five-way contrast in stress patterns.

6.1.6 Sonority

In the preceding subsections I have treated all consonants together, collapsing 58 distinct
phonemes under the single symbol ‘C’. This makes the implicit assumption that factors
such as consonantal sonority do not affect stress assignment. I am not aware of any work
on Abkhaz stress where sonority is argued to play a role, and the forms in (15)-(17)
below suggest that sonority is not relevant for Abkhaz stress assignment. All three stress
patterns on C(V)C(V) stems from Section 6.1.2 are found on /CC/ stems with all four
combinations of obstruents and sonorants as C; and C,. The form in (16) d. is a
demonstrative, and therefore does not have an indefinite form. Its /a-/ is a proximal
demonstrative prefix, rather than the definite prefix found on all other forms below. The
stems in a. are obstruent-obstruent, those in b. obstruent-sonorant, those in c¢. sonorant-

obstruent, and those in d. sonorant-sonorant.
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(15) Consistent stem-final stress
Genko (1998: 254), Yanagisawa (2010: 294, 494, 582)

Stem UR Definite Indefinite Orthography Translation
a. /tshg™/ [a-tshg™a] [tshg¥d-k’]  armrowl, HrabIK ‘cat’
b. /fy/ [a-fyd] [fyd-k’] adabl, GebIk ‘smell (n.)’
C. /my/ [a-my3] [my3d-k’] aMXbI, MXBIK ‘“field’
d. yn/ [a-ynd] [ynd-k’] AQHBI, CHBIK ‘home, house’

(16) Consistent stem-initial stress
Genko (1998: 158), Yanagisawa (2010: 76, 365, 492)

Stem UR Definite Indefinite Orthography Translation
a. /hvhv/ [a-hvahV] [Avah¥-k’]  aXoBIXd, XOBIXIK ‘pigeon, dove’
b. /gil/ [a-gidl] [gidl-k’] arbbll, THBLIK ‘rose’
C. g/ [a-13¢] [13g-k’] QJIBIT, JIBITK ‘foolish’
d. /1j/ [a-1j] - apu ‘this (proximal
demonstrative)’

(17)  Alternating stress
Marr (1926: 54), Genko (1998: 363), Yanagisawa (2010: 156, 280, 298, 574)

Stem UR Definite Indefinite Orthography Translation
a. /[wth/ [a-f¥th] [[Mthd-k’] aIIoT, MOTHIK~IITKHI ‘flower’
_ _ [th-k’3]

b. /dzn/ [4-dzon] [dznd-k’] a3bIH, 3HBIK~3BIHKBI ‘winter’
[dzon-k’3]

c. /mg/ [a-mg] [mgd-k’] aMII1, MIITBIK~MBIIIKBI ‘day’
[mag-k’3]

d. /lm/ [4-lom] [1dm-k’]* aIIBIM, JILIMK~JIBIMKBI ‘lion’
[lom-k’3]

6.1.7 Quantitative data on Abkhaz nominal stress

In the preceding subsections I have shown example words illustrating particular stress
patterns. The presentation of the data illustrates the nature of Abkhaz stress alternations,
and much phonological work has been built on datasets like the ones above. When
phonologists only present small datasets of carefully selected forms like the ones in this
section, the reader is forced to trust the author that these patterns are representative of the

language in general. This involves a risk of both intentional cherry-picking of datapoints

33 This word is expected to have stem-final stress, like in [a-yi[]~[%[3-k’] ‘hawk’ from Section 6.1.3.
However, the form for ‘one lion’ is not given as *[Imd-k’] with stem-final stress in any sources I am
aware of (Marr 1926: 54, Yanagisawa 2010: 280, Meurer 2018 searched on 2023-08-09, Andersson et
al. 2023). For additional discussion, see (29) and surrounding text in Section 6.1.9.
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as well as accidental exclusion of important data. Since this paper builds on a larger
corpus of alternations, this risk can be mitigated, and the need for trust severely reduced.
Below I will report quantitative results for Abkhaz stress alternations, arguing that all and
only the types of alternations shown in the mini-datasets in this section are robustly
attested in the language.

I focus on nominal stems data here, since verbs are subdivided into too many
morphosyntactic categories to allow for quantitative study. Both nominal and verbal data
will be used, however, in the corpus evaluations of theories of Abkhaz stress assignment
in later sections of this chapter. I begin by reporting how many of the 545 definite-
indefinite pairs in the nominal corpus exhibit each of the stress patterns from Sections
6.1.1-6.1.5. Below are the data for C(V) stems. Both stress patterns are represented by at
least 8 C and CV stems. There are fewer examples of the patterns in (19), where stress

falls on the prefix in the definite.

(18)  Pattern frequencies for stem stress on C(V) stems

Definite Indefinite Frequency

a. [a-C3] [C3-k’] 19

b. [a-Ca] [Ca-k’] 17

(19) Pattern frequencies for alternating stress on C(V) stems
Definite Indefinite Frequency

a. [a-C] [Ca-k’] 8

b. [4-Ca] [Ca-k’] 9

For the longer C(V)C(V) stems, the frequency results are shown below. I present all
possible stem shapes, in the order CC, CCV, CVC, CVCV. Recall that some of these
stems may show optionality in the placement of stress in the indefinite form, but that this

is not consistently reported. Since some of these words contain consonant clusters, they
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may or may not exhibit schwa epenthesis. For example, the word for ‘winter’ in (17) b.
has an unstressed schwa between the stem consonants /dz/ and /n/ in the definite, but not
in the indefinite: [é—(ﬁen]~[(ﬁné—k’]. Such unstressed schwas are treated as if they were
absent in the numbers below. The word ‘winter’ is therefore included in (22) a. as an

example of [a-CC]~[CCa-k’], even though its definite form is [4-CoC] rather than [a-CC].

(20)  Pattern frequencies for stem-final stress on C(V)C(V) stems

Definite Indefinite Frequency

a. [a-CC3] [CCa-k’] 16

b. [a-CC4] [CCa-k’] 14

c [a-CaC3] [CaCad-k’] 9

d [a-CaCa] [CaCa-k’] 17

(21)  Pattern frequencies for consistent stem-initial stress on C(V)C(V) stems
Definite Indefinite Frequency

a. [a-CaC] [C3C-K’] 25

b. [a-CaCa] [C3Ca-k’] 15

c [a-CaC] [CaC-k’] 22

d [a-CaCa] [CaCa-k’] 26

(22)  Pattern frequencies for alternating stress on C(V)C(V) stems
Definite Indefinite Frequency

a. [4-CC] [CCa-k’] 17

b. [a-CCa] [CCa-k’] 41

C. [4-CaC] [CaCd-k’] 15

d. [a-CaCa] [CaCa-k’] 11

Most numbers above are in the 10-30 range, with a clear outlier being the [4-CCa]~
[CC4-k’] pattern, of which there are 41 examples.

For C(V)C(V)C(V) stems, there are five possible stress patterns on eight possible
stem shapes, leading to a total of 40 patterns, 37 of which are attested in the corpus. I
show the frequency of all 40 patterns in a table below instead of writing them all out as I
have done for shorter stems. The column names refer to the five stress patterns from

Section 6.1.5, illustrated in (13) and (14) above. Recall that the columns a.-c. refer to
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consistent stem-final, stem-medial, and stem-initial stress respectively. Column d. is
alternating between prefix stress in the definite and stem-medial stress in the indefinite,
while column e. is alternating between prefix stress in the definite and stem-final stress in
the indefinite.

As shown by the bottom row, all five stress patterns appear to be relatively well-
attested despite gaps for particular stem shapes. Five of the eight stem shapes show all
five stress patterns on at least one stem in the corpus. The most common stress pattern is
(23) c. (fixed stem-initial stress), and the least common is (23) d. (prefix stress in the
definite alternating with stem-medial stress in the indefinite). Unsurprisingly, the three
stem shapes which show gaps (i.e. at least one of the five stress patterns is not attested for
that stem shape) are also the three least commonly attested stem shapes: /CVCVCV/ with

seven stems, /CCVCV/ with nine, and /CVCVC/ with fifteen.

(23) Figure 6.1

a. b C. d e. Total

/CCC/ 7 9 4 2 1 23
/CCCa/ 9 2 15 1 7 34
/CCaC/ 3 5 1 5 2 16
/CCaCa/ |2 0 1 3 3 9
/CaCC/ 3 8 6 3 1 21
/CaCCa/ |11 2 14 2 5 34
/CaCaC/ |1 8 1 0 5 15
/CaCaCa/ |0 3 2 2 1 8
Total 36 37 44 18 25 160

Pattern frequencies for stress alternations on C(V)C(V)C(V) stems
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Adding up the frequency counts presented in this subsection gives 53 C(V) stems, 228
C(V)C(V) stems, and 160 C(V)C(V)C(V) stems, for a total of 441 stems. As I have
shown in this subsection, all stress patterns discussed in Sections 6.1.1-6.1.5 are robustly
attested. However, since the nominal corpus contains a total of 545 stems, the remaining
104 must either represent longer stems, or else have patterns of stress alternation which I
have not yet discussed. In Section 6.1.8 below I present generalizations about the stress
patterns surveyed thus far, and I present an exhaustive list of all stems which violate
those generalizations in Section 6.1.9. There I will show that there are only twelve stems
of length C(V)C(V)C(V) or shorter which do not fit into any of the categories I have

identified in this subsection.

6.1.8 Generalizations

As illustrated above, Abkhaz exhibits many patterns of stress alternation, for many
different sizes and shapes of stem. A key finding from the quantitative investigation
above is that the number of stress patterns varies by stem size: longer stems have more
patterns. The data on the number of stress patterns for different stems are shown below,
summarizing information from the preceding subsections. Both (24) a. and b. can be
shown for nominals and verbs, while (24) c. is based only on nominal data. The text

below uses nominal definite-indefinite alternations as examples.
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(24) Summary of stress patterns varying by stem size
Stem length Number of stress patterns

a. C(V) 2

b. C(V)C(V) 3

C. C(V)C(V)C(V) 5

Within each stem size, there are some patterns with fixed stress (in the definite-indefinite
pairs), and others where stress alternates. It is also worth taking stock of which patterns
of stress alternation do not exist. In particular, none of the patterns from previous
subsections show alternations between stem-initial and prefix stress. Nor do they show
stress shifts within parts of the stem, e.g. stem-initial stress in the definite and stem-final
stress in the indefinite. The table in (25) summarizes these patterns. Note that the ‘fixed’
cases only show fixed stress in the definite-indefinite pairs, and invariably do show

alternating stress if placed in the appropriate morphological environment.

(25) Figure 6.2
Stem shape Stress pattern
Fixed Alternating (definite-indefinite)
Ist |2nd |3rd |Prefix- |Prefix- |Prefix- |Alternating
C(V) |[C(V)|C(V) |1stC(V) |2nd C(V)|3rd C(V) |within stem
C(V) v N/A |N/A | X* N/A N/A X
C(V)C(V) v v N/A | X v N/A X
C(V)C(V)C(V) v v v X v v X

Generalizations about Abkhaz stress assignment
There is no a priori reason to expect Abkhaz to lack the unattested patterns, which are
attested in other languages of the world with lexical stress. Alternations between prefix

stress and stem-initial stress are found in Ho, as shown in (26) a. for the stem ‘field.” (26)

34 All such forms alternate with stress on the indefinite suffix, e.g. [la-k’3]~[14-k’] ‘eye’ (see Section 6.1.1
for discussion).

270



b. illustrates similar alternations in Cupefio for the stem ‘give’.

(26) Ho (Heath 1977: 27), Cupeio (Yates 2017: 51, 56)

a. 1. [pa:sa] ‘“field’
il. [?i-Ppasa] ‘your (singular) field’

b. 1. [max-wono] ‘give (customary aspect, plural subject)’
il. [pd-max] ‘give (third-person singular)’

Stress shifts within a stem are easy to generate with pre-accenting suffixes, as in Yakima

Sahaptin and English:

(27)  Yakima Sahaptin (Hargus & Beavert 2005: 67) and English

a. 1. aﬁ’éwi- ‘ask for, beg, request’
il. at’awi-lam  ‘beggar’

b. 1. parent
il. parént-al

Another important generalization about Abkhaz is that the number of stress patterns stays
constant as the number of underlying vowels in the stem varies. For example, the same
number and type of stress patterns exist on all C(V)C(V) stems, whether they are of the
shape CC, CCV, CVC, or CVCV. Independently of whether these stems have zero, one,
or two vowels, they all have three patterns: stem-final stress, stem-initial stress, and
alternating between prefix and stem-final stress.

The generalizations highlighted in this subsection are based on the categorization
of the stress alternations for different stems discussed earlier in this chapter. Although I
have shown in Section 6.1.7 that all of the patterns I have discussed are robustly attested,
I have not yet discussed whether there are additional patterns of stress alternation which
do not fit into the categorization from previous sections. In Sections 6.1.8-6.1.9

immediately below I argue that the generalizations presented above hold, and that there
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are only a handful of exceptional stems.

6.1.9 Exceptional stems

There are several types of less common patterns which can arise in a database corpus like
the one considered here. A stem may show suppletive allomorphy so that the definite and
indefinite are segmentally different from each other. In this case they may not show the
same stress behavior as other stems. Stems may also show one of the types of stress
alternation which I have excluded from the categorization in previous subsections. I show
that examples of both of these situations can be found in the nominal lexicon of Abkhaz,
although they are both rare. I argue that the generalizations from Section 6.1.8 can be
maintained, and that the rare patterns discussed in this subsection are due to either
segmental or accentual allomorphy. In Section 6.1.8 I identified two patterns of stress
alternation which are absent from my categorization of the nominal stress alternations,
based on 441 of the 545 stems in the nominal corpus. One involves alternations between
stem-initial and prefix stress, and the other stress alternations within the stem. Below |
give lists of the number of stems of which show any form of rare behavior. Of the 545
stems in the corpus, there are a total of seventeen such stems.

There are five stems whose segmental content is not the same in definite and
indefinite forms. These represent cases where the definite and indefinite simply have
segmentally different allomorphs. All five cases are listed below, with data from the
corpus. Note that all involve alternations between unstressed [a] and . While such

alternations are not productive,* different Abkhaz dialects often have forms which differ

35 For example, the word ‘way of playing’ in (28) e. consists of the stem /y*mar/ ‘game, play’ and the
suffix /-fa/ denoting the manner in which an action is performed. This suffix does not usually show
allomorphy between [-[a] and [-[], cf. [a-dzaye-fa]~[dzayd-[a-k’] ‘manner of sewing’ (Yanagisawa 2010:
152).
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only by the presence or absence of unstressed [a] due to historical patterns of vowel

reduction (ArSba 1979). Some of these forms also have regular forms without

allomorphy. For example, the definite of ‘brand (of cattle)’ can also be [a-damdxa]

(Yanagisawa 2010: 97), and the indefinite of ‘woman’ can also be [p"h¥ds-k’] (Hewitt

2010: 34, Yanagisawa 2010: 344).

(28)  Segmental allomorphy

Definite Indefinite
[a-damdk] [damdka-k’]
[a-n3f] [ndfa-k’]
[a-p"hvas] [prhvsa-k’]
[a-%*] [xVa-k’]
[&-¢¥marfa] [y"¥mar[-k’]

o po o

Orthography

aJIaMBbIT, TAMbITaK
AHBbIIb, HbIINIbAaK
amXxobIC, MXACAK

axo, XoaK

axoMapIiba, XoMapIIbK

Translation
‘brand (of cattle)’
‘boat’

‘woman’
‘anchor’

‘way of playing’

The remaining twelve unusual stems show stress alternations which are not captured by

the categorization from previous subsections. Some show alternations between stem-

initial and prefix stress, while others show stress alternations within the stem. I give all

twelve below, grouped by the type of behavior they exhibit.

(29) Rare stress alternations

a. Alternations between stem-initial and prefix stress

. [a-khalakih]  [khalakih-k’]
il. [a-kvhtf7h] [kvhatfWh-k’]
iil. [4-lom] [1dm-k’]

iv. [a-thorkha]  [thark“ha-k’]
V. [a-*alpha]  [yx*3lpha-k’]
vi. [a-t[Vhartha]  [t[“hartha-k’]
vii.  [a-tfVtsha] [t/>Wotsha-k’]

aKaJlaKb, KaJJaKbK
aKoIId, KABILIOK
aJIBIM, JIBIMK
aTBIPKAa, THIPKIAK
aXoblIIA, XJbIIAK
arapTa, ImoapTak
areIa, TI9BIIaK
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b. Stress alternations within stem

1. [a-dz5s] [dzsd-k’] azbIC, 3CHIK ‘kid (goat)’
il. [a-ndg’vay] [noq’“ays-k’] anbikoae, HeIkoaebIk ‘traveler’

1il. [a-thak’vaz™] [thak’vaz“d-k’] aTaKOaK9, TAKOAKIBIK ‘old woman’
iv. [a-yarp"] [yarp"a-k’] axapr, XapIbIK ‘shirt’

V. [a-yahv] [yah“3-k’] axaxo, XaxobIK ‘stone, rock’

Some of the forms in (29) may represent typos. For example, ‘one city’ is also given as
[khalaki"-k’], with an unexceptional alternation between stem-medial and prefix stress,
even though the dictionary entry for the word gives [kralaki®-k’] with initial stress
(Yanagisawa 2010: 224). However, other words are attested elsewhere with the stress
patterns Yanagisawa (2010) gives. For example, Meurer (2018, searched on 2023-08-10)
has five examples of ‘one kid’ as [(Esé—k’], with a stress alternation in the stem, and only
one example of [(Eés—k’], without such a stress alternation. Although there may be some
variability here, there is no reason to doubt that Abkhaz has a small number of stems
which show stress alternations violating the generalizations from Section 6.1.8 above.

I argue that the words in (29), like those in (28), have suppletive allomorphs for
the definite and the indefinite. In (28) the suppletive allomorphy was segmental, but the
differences in (29) are only accentual. To take a concrete example, I propose that the
word ‘kid’ has two suppletive allomorphs. Anticipating the analysis in Chapter 7 with
segmental stress, | assume that the allomorph found in the definite has an accented /dz/
but an unaccented /s/, whereas both stem segments are accented in the allomorph found
in the indefinite. Here I show accented segments with +, and unaccented segments with -.
The exact theoretical mechanism generating this allomorphy is unimportant, and any
theory which is capable of explaining English ‘go’ vs. ‘went’ (or ‘leaf” vs. ‘leaves’) is

appropriate here, including an analysis with two different Vocabulary Items in Distributed
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Morphology (Harley & Noyer 1999: 5).

(30)  Suppletive allomorphy for underlying accents
a. UR of definite allomorph of ‘kid’

dz S
+ -

b. UR of indefinite allomorph of ‘kid’

dz s
+ -

In Section 6.2.1 below I show that there is a theory of Abkhaz stress from previous
literature (Dybo 1977, Spruit 1986) which predicts all and only the accentual patterns
from Sections 6.1.1-6.1.5, capturing the generalization that within-stem stress alternations
and alternations between stem-initial and prefix stress are generally not found in Abkhaz,
with the twelve exceptions in (29). This theory is based on Dybo’s Rule, which I have
argued is necessary to account for Abkhaz stress in Chapter 5. The price to pay for
adopting this theory is that the words in (29) must be dealt with using suppletive
allomorphy. However, the alternations in (29) are less frequent than any of those from
previous subsections. Since there are only twelve exceptions, compared to 441 regular
stems (see Section 6.1.7), I argue that this is not a high price to pay.

It may seem unmotivated to say that the patterns in (29) are unusually rare, since
some of the patterns in Section 6.1.7 are also only represented by a handful of stems. For
example, there are seven examples of alternations between stem-initial and prefix stress
in (29), and in Section 6.1.7 I reported that there were nine examples of the stress pattern

[a-CaC3]~[CaCda-k’]. However, this comparison is misleading. The data in (29) are
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collapsed across all stem lengths and shapes, while the data in Section 6.1.7 are not. The
stress pattern in [a-CaCa]~[CaC3-k’] is just one of many examples of fixed stem-final
stress. In Section 6.1.7 there are a total of 128 examples of fixed stem-final stress,*® if
different stem lengths and shapes are collapsed. Since 128 is much greater than seven,
there is a quantitative argument to separate out the patterns in (29) as exceptions.

The conclusion I draw from the data in this subsection is that the generalizations
in Section 6.1.8 remain valid. Abkhaz does not generally allow alternations between
stem-initial and prefix stress, nor stress alternations within stems. There are a handful of
words which do show these patterns, but they are much rarer than the more robustly
attested patterns of alternation discussed earlier in this section. There is also a small
number of words which show segmental differences between their definite and indefinite
stems.

In Section 6.2 immediately below I turn from the discussion of empirical patterns
in Abkhaz stress alternations to an evaluation of theories which are capable of explaining

the generalizations from previous section.

6.2 Evaluating a theory of Abkhaz stress assignment

In Chapter 5 I built up a theory of Abkhaz stress assignment based on near-minimal
comparisons across small datasets of carefully selected words, resulting in Dybo’s Rule
with stem-final stress. In this section I will test this theory against nominal and verbal
corpus data in Python 3 to see whether it can account for the patterns of stress alternation

surveyed above. I apply the theory to the nominal corpus, and find that over 97% of the

36 This number is the sum of the frequencies in (18) a.-b., (20) a.-d., and the frequencies in the a. column
of (23).
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alternations are accounted for, while the corresponding figure for the verbal corpus is
77%. Because of its empirical successes, the remainder of this dissertation uses a version
of this theory. However, in Section 6.3 I will modify several assumptions about Abkhaz
stress assignment to better account for verbal stress alternations.

In order to use computer programming to evaluate a phonological theory, it is
necessary to be completely explicit about all theoretical assumptions, including the
representations. In Chapter 5 I assumed morphemes carried accent specifications, but
since longer stems have more patterns of stress alternation it appears that some smaller
units are carrying accentual contrasts. In Chapter 7 I argue that individual segments can
be accented or unaccented, but in this chapter I use a slightly larger, language-specific
unit from previous work known as an ‘element’ (Spruit 1986).

In Spruit’s (1986) theory, ‘elements’ can take the maximal shape CV. When there
is no preceding consonant, V(V) constitutes an element; when there is no following
vowel, C constitutes an element. Spruit (1986) assumes that each ‘element’ in a
morpheme may be accented or unaccented. I motivate the use of ‘elements’ in my
theoretical evaluations by showing that when Dybo’s rule is applied to Spruit’s (1986)
representations, all and only the regular stress patterns from Sections 6.1.1-6.1.5 are
generated. There is reason to think, therefore, that these representations will be a fruitful
accent-bearing unit to explore. Almost all previous work on theoretical approaches to
Abkhaz stress assignment builds on ‘elements’, although some have relabeled them as
prosodic units like syllables or moras (see Chapter 8 for extensive discussion). It is
therefore of interest to determine quantitatively how successful such a theory is, even

though Chapter 7 will argue that it is not ‘elements’ but segments which carry underlying
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accents in Abkhaz.

6.2.1 Elements

In order to evaluate theories of Abkhaz stress assignment empirically against the corpus
data, it is necessary to commit to some accent-bearing unit. In this subsection I describe
how Spruit (1986) divides words into ‘elements’, and illustrate how such a theory is able
to predict the regular patterns of Abkhaz accentuation. I adopt the theory of stress
assignment argued for in Chapter 5, namely Dybo’s Rule amended with default stem-final
stress if no lexical accents are present. This means that in this section, stress will be

assigned as follows:

(31)  Summary of stress assignment algorithm

a. If there is at least one accented element, stress falls on the leftmost accented
element not immediately followed by an accented element
b. If there is no accented element, stress falls on the final element of the stem

An ‘element’, in Spruit’s (1986) terminology, is maximally a CV unit, and maximal
elements are constructed whenever possible. An element can be a C if and only if no
vowel follows, as for a word-final consonant or a consonant in a cluster. V(V) may be an
element if and only if no consonant precedes, as in absolute word-initial position. The
latter condition will only be important for the word-initial /a-/ ‘DEF’ prefix. (32) shows
different sequences of consonants and vowels divided up into elements according to these

rules. Element boundaries are indicated with a period.
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(32)

il.

1il.

il.

1il.

One indication that ‘elements’ may be appropriate units for Abkhaz stress assignment is
that stems with the same number of stress alternations in Sections 6.1.1-6.1.5 all have the
same number of elements. In other words, the statement in previous subsections that
longer stems have more stress patterns can be clarified by adding ‘where stem length
refers to the number of elements in the stem’. Recall that both /C/ and /CV/ stems show
two stress patterns (Sections 6.1.1-6.1.2), all of /CC, CCV, CVC, CVCV/ show three
(Sections 6.1.3-6.1.4), and all of /CCC, CCCV, CCVC, CCVCYV, CVCC, CVCCV,
CVCVC, CVCVCV/ show five (Section 6.1.5 on nominals, although here some gaps

exist in the corpus). These stem shapes, their division into elements, and the number of

Division of strings into elements
One-element sequences
v

C

CvV

Two-element sequences
Cv.C

C.Cv

Three-element sequences
V.CV.C

Cv.C.C

V.C.CV

stress patterns, are displayed in (33).
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(33) Figure 6.3

Stem shape

Number of elements

Number of stress patterns

C

Ccv

C.C

C.Ccv

CV.C

CV.CV

C.CC

C.C.cv

C.CV.C

C.CV.CV

Cv.C.C

CV.C.CV

CV.CV.C

CV.Cv.CvV

W | W | W | W W W W W NN N =

N O DD | D | | DWW | W | W | NN

Correlation between number of elements and number of stress patterns

If each element is capable of being accented or unaccented, as Spruit (1986) argues, one
might expect the rightmost column in (33) to contain two, four, eight (powers of two),
rather than two, three, five. If a /CVCV/ stem has two elements, each of which has two
accentual possibilities, this results in 2% or four accentual possibilities for those stems, but
they only have three stress patterns. Similarly, if a /CVCVCV/ stem has three elements,
each of which has two accentual options, then this results in 2* or eight possibilities, but
the stems only have five stress patterns. This discrepancy is resolved by the algorithm for
stress assignment in (31). Specifically, by applying Dybo’s Rule with default stem-final
stress, the four underlying possibilities for two-element stems neutralize to three surface

stress patterns, which correspond exactly to the three stress patterns from Sections 6.1.1-
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6.1.2. And the eight underlying possibilities for three-element stems neutralize to five
surface stress patterns, which correspond exactly to the five stress patterns from Section
6.1.5.

Before seeing these neutralizations in longer stems, however, it is convenient to
illustrate Dybo’s Rule with stem-final stress on single-element stems. A stem with one
element only has two accentual possibilities: accented or unaccented. In Chapter 5 1
argued that the definite prefix /a-/ is accented, while the indefinite suffix /-k’/ is
unaccented. In (34) I show Dybo’s Rule with stem-final stress applied to definite and
indefinite forms of an accented stem /la/. Accented elements are marked with a plus sign
+, while unaccented elements are marked with a minus sign -. In the definite form in (34)
a., there are two adjacent accented elements. Since Dybo’s Rule assigns stress to the
leftmost accented element not immediately followed by an accented element, stress will
fall on the stem. The prefix is immediately followed by an accented element, and
therefore cannot be stressed. In the corresponding indefinite in (34) b., there is only one
accented element, and it receives stress. I show the element assigned stress by Dybo’s

Rule with an arrow 1.

(34) Stress on accented /la/

a. [a- 1a]
+ +
T
b [1a -k’]
+ -
T
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In (35) I show similar forms for an unaccented stem /la/. In the definite form in (35) a.,
the only accented element is the prefix, and it receives stress by Dybo’s Rule. In the
indefinite form in (35) b., there is no accented element. In such cases stress is on the final

element of the stem by default.

(35) Stress on unaccented /la/

a. [a- la]
+ -
1

b. [1a -k’]
i

The forms in (34) and (35) correspond to the stress patterns of real Abkhaz words. (34)
derives the forms for ‘dog’, while (35) derives the forms for ‘eye’. In Section 6.1.1 I
pointed out that ‘one eye’ can also absolute word-final stress, on the suffix, which is then
realized with schwa epenthesis: [la-k’3]. This possibility is not generated by Dybo’s Rule
with default stem-final stress. Since dictionary sources do not reliably report when such
optionality is possible, I do not attempt to generate the optional forms with absolute
word-final stress in this dissertation.

For longer, two-element stems, Spruit’s (1986) theory predicts four underlying
accentual specifications: ++, +-, -+, and --. As [ show below, these yield the three stress
patterns attested on stems of this length when Dybo’s Rule with default stem-final stress
is applied. The pattern ++ gives fixed stem-final stress, +- gives fixed stem-initial stress,
and -+ and -- neutralize, both giving alternations between stem-final and prefix stress. |

show definite and indefinite forms of the example words from (5)-(7) d. in Section 6.1.3.
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The word ‘raven’ is shown twice, once with the underlying pattern -+, and once with --.
The neutralization arises because the stem-final stress on indefinites like [lah“a-k’] ‘one
raven’ could either come from an accented stem-final element and Dybo’s Rule, or else

from default stem-final stress on an unaccented stem-final element.

(36) Stress on CVCV stems
a. Accented-accented stem /laba/ ‘stick’ (++)

. [a- la ba]

+ + +
T
il. [la  ba -k’]
+ + -
T
b. Accented-unaccented stem /k’aba/ ‘shirt’ (+-)

. [a- k’a  ba]

+ + -
T
il. [k’a ba -k’]
+ - -
T
C. Unaccented-accented stem /lah“a/ ‘raven’ (-+)
. [&- la hva]
+ - +
T
il. [la  hva -k’]
- + -
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d. Unaccented-unaccented stem /lah“a/ ‘raven’ (--)
1. [&- la hva]

+ - -

1

i, [la  hva k]

In theory it should be possible to distinguish between (36) c. and (36) d. Recall from
Chapter 5, Section 5.4 that optionality between stem- and word-final stress is found only
for words with exclusively unaccented elements. This is true of the indefinite in (36) d.,
but not in (36) c. One might predict, then, that some stems with the relevant stress pattern
do allow optionality (accent pattern --), while others do not (accent pattern -+). Again I
have not been able to investigate this with dictionary data, where optionality is rarely
reported. However, Spruit (1986: 39-42) does give optional forms, but reports that there
is no contrast between two stem types here. All stems with the relevant stress pattern do
show indefinite optionality, suggesting that they all have a final unaccented element as in
(36) d.

Secondary stress and schwa epenthesis (see Chapter 4) point in the same
direction, favoring underlying forms with only unaccented elements over underlying
forms with stem-final accents. As discussed in Chapter 5, Section 5.6, secondary stresses
and epenthetic schwas appear when a word has more than one accent which is not
immediately followed by an accent. The leftmost receives primary stress (Dybo’s Rule),
while others receive secondary stress, but all stresses can trigger schwa epenthesis as
discussed in Chapter 4.

Two-element stems of the shape CV.C are therefore predicted to have a final
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secondary stress and a final epenthetic schwa with the accent pattern -+, but not with the
accent pattern --. Dictionaries do not transcribe secondary stresses, but the final schwa
ought to create an observable contrast between [4-CaC] (no schwa with accent pattern --)
and [4-CaCa3] (schwa with accent pattern -+). However, no such contrast is attested. There
are fifteen CVC stems in the corpus which surface as [4-CaC], but no words in the corpus
or anywhere in Yanagisawa’s (2010) dictionary which surface as [4-CaC3] with a final
schwa. This again suggests that all such stems have a final unaccented element.

For three-element stems, there are eight underlying possibilities for accents (+++,
++-, +-+, +--, -++, -+-, --+, ---). These neutralize to the five stress patterns observed on
stems of this length. I illustrate all eight underlying possibilities below, using the example
words from Section 6.1.5. Fixed stem-final stress comes from +++ (37) a., fixed stem-
medial stress from ++- (37) b., fixed stem-initial stress from +-+ or +-- (37) c.-d.,
alternations between stem-medial and prefix stress from -+- (37) e., and alternations
between stem-final and prefix stress from -++, --+, or --- (37) f.-h. As above I am not
aware of any arguments from indefinite optionality, secondary stress, or schwa epenthesis
which support additional underlying accents in monomorphemic stems beyond those

necessary to derive the stress patterns in the neutralizing cases.”’

37 The exact accentual underlying form of a three-element noun is only known if the noun has three
morphemes, whose accent statuses are independently known from alternations. For example, in [a-th3-3-
4] DEF-PREV(out)-throw-H ‘publisher, lit. out-thrower’ (Yanagisawa 2010: 416), the accent pattern must
be +-+. In particular, note the final schwa and (as I have transcribed it) secondary stress due to the
accented human suffix /-y/.
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(37)

il.

il.

il.

il.

Stress on CVCVCV stems

/thamada/ ‘toastmaster’ +++

[a- tha ma  da
+ - - +
T
[tra ma da -k’]
+ - - -
T

/ﬁhalaq’ia/ ‘floorboard’ ++-

[a- tsha 14 q’ia]
+ - - -
T
[@ha la qia  -k’]
+ - - -
T

/tf*hamat*ha/ ‘underwear’ +-+

[a- TLJ\"Whé ma  t'ha]
+ - - +

T
[TLJ\“Whé ma tvha  -k’]
+ - + -
T

/tf*hamat*ha/ ‘underwear’ +--

[a- TLJ\"Whé ma  t'ha]
+ - - -

T
[TLJ\“Whé ma tvha  -k’]
+ - - -
T
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e. /zamana/ ‘fine’ -+-

1. [&- za ma  naj
+ - + -
T
il. [za  ma na -k’]
- + - -
T
f. /sak’asa/ ‘stretcher’ -++
1. [&- sa k’a  sa]
+ - - +
T
il. [sa k’a sa -k’]
- + + -
T
g. /sak’asa/ ‘stretcher’ --+
1. [&- sa k’a  sa]
+ - - +
T
il. [sa k’a sa -k’]
- - + -
T
h. /sak’asa/ ‘stretcher’ ---
1. [&- sa k’a  sa]
+ - - -
T
il. [sa k’a sa -k’]
T

Since all theoretical possibilities for accent in this theory give one of the alternations
from Sections 6.1.1-6.1.5, it is impossible to generate other alternations. In particular, no

underlying form gives stress alternations within stems or alternations between stem-initial

287



and prefix stress, which is found on twelve stems, as reported in Section 6.1.9. In order to
account for such forms, it is necessary to assume that these exceptional patterns are
generated by definite and indefinite stems which have different accentual specifications. I
independently argued against including these patterns in the regular phonology of Abkhaz
in Section 6.1.9 based on their rarity.

Spruit’s (1986) ‘elements’ yield all and only the regular stress patterns on Abkhaz
stems, when applying the stress assignment algorithm which I argued for in Chapter 5. A
theory based on ‘elements’ predicts the number and type of stress alternations that a given
stem shape will have. This makes it a highly successful theory of Abkhaz stress
assignment worthy of further exploration. This motivates its use in the theoretical

evaluation of Abkhaz stress assignment in the next sections.

6.2.2 Evaluations for the nominal corpus data

I report on an evaluation in Python 3 of the theory of Abkhaz stress presented in the
previous section. The methodology of this evaluation was reported in Chapter 2, although
I summarize important details here. I wrote a Python 3 script which assigns stress to
Abkhaz forms by means of Dybo’s Rule with default stem-final stress, the stress
assignment algorithm from Chapter 5. The script divides up each stem in the nominal
corpus into ‘elements’ as detailed in the previous subsection. Each element in a stem may
be accented or unaccented, and for each stem, the script tries all options to find which
underlying accent specification works best for that stem. The script logs the total number
of stems where the stress placement on both the definite and indefinite is correctly

predicted. The empirical coverage is 97.78%, showing that, Dybo’s Rule with stem-final
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stress from Chapter 5 is a successful theory of Abkhaz stress assignment. There are only
twelve stems which cannot be accounted for, and these are the same as the twelve stems
discussed as exceptions in Section 6.1.9.

The nominal corpus contains 545 stems, but recall from Section 6.1.9 that five of
these show segmentally different allomorphs between the definite and indefinite. The
script assumes that the definite and indefinite stem are the same underlyingly, as is the
case for the vast majority of morphemes, so these five stems are discarded. The
remaining 540 stems are evaluated. As shown in (38), 528 of these stems have their stress
alternations correctly predicted. In other words, there is some single underlying sequence
of accents for the stem such that when Dybo’s Rule with default stem-final stress is
applied, both the stress on the definite and the indefinite are predicted. For the remaining
twelve stems, either the definite or the indefinite can be predicted, but there is no single
underlying accentual specification which predicts both. These twelve stems add one to
the count of correctly predicted (definite or indefinite) forms in (38), but zero to the count
of correctly predicted stems (i.e. both definite and indefinite forms). This explains why

the percentage of correct forms is higher than the percentage of correct stems.

(38) Figure 6.4

Correct / total
(forms)

Correct predictions
(forms, %)

Correct / total
(stems)

Correct predictions
(stems, %)

1,068 /1,080

98.89%

528 /540

97.78%

Evaluation results (algorithm from Chapter 5, nouns and adjectives)

The script outputs all stems which did not have both definite and indefinite forms

correctly predicted. These twelve stems are the same as those reported as having rare
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patterns of stress alternation in Section 6.1.9. This is not surprising. Based on the
generalizations about Abkhaz stress in Section 6.1.8, I counted exceptional forms as those
which showed stress alternations within the stem or alternations between stem-initial and
prefix stress. And in Section 6.2.1 I showed that no underlying accentual specifications
yield those stress patterns when Dybo’s Rule with default stem-final stress is applied to
Spruit’s (1986) representations with ‘elements’. Since the theory cannot generate these
stress alternations, words which display them are naturally unaccounted for.

Since the only stems the theory cannot account for are those which I
independently argued represented exceptional stress patterns in Section 6.1.9, it seems
that Dybo’s Rule with default stem-final stress, combined with Spruit’s (1986) elements,
is an empirically successful theory of nominal stress alternations in Abkhaz. However, I
have only tested the theory on the simplest cases of stress alternation possible: each stem
has only two forms (definite and indefinite), and each form has only one affix each (/a-/
‘DEF’ and /-k’/ ‘INDF’). This is hardly representative of the morphosyntactic and
phonological complexity of Abkhaz stress alternations. In Section 6.2.3 below I discuss

whether the same theory can account for stress alternations in verbs.

6.2.3 Evaluations for the verbal corpus data

So far this chapter has mostly been concerned with only one of the two corpora of
Abkhaz stress alternations described in Chapter 2. I have described the patterns of stress
alternation in nominals, and shown that a version of the stress assignment algorithm from
Chapter 5 is highly successful at accounting for these alternations. In this section I ask

whether the same theory of stress assignment is useful for verbs. While this theory
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accounts for 97% of nominal stress alternations, the corresponding proportion of verbal
stress alternations correctly accounted for is 77%. This suggests that the theory is on the
right track, but for some verbal categories almost no stress alternations are correctly
predicted. The patterns of successful and unsuccessful stress predictions are used to guide
a theoretical revision of Abkhaz stress assignment in Section 6.3, which is implemented
in a theoretical framework in Chapter 7.

Recall from Chapter 2, Section 2.2.1.3 that the verbal corpus has seven inflected
forms for each of 445 Abkhaz verbs. These verbs have different combinations of person
prefixes (absolutive, oblique, ergative), and some have preverbs (which generally convey
spatial or directional information) and/or causative prefixes. The verbs also differ
phonologically in their stress patterns and stem lengths.

The evaluation proceeds exactly as in Section 6.2.2. For each verb, a Python 3
script assigns stress to all seven forms using Dybo’s Rule with default stem-final stress.
The script tries all possible combinations of accented and unaccented ‘elements’ in the
stem as well as the preverb, if one is present. The accentual status of the functional
morphemes in the verbal corpus are based on arguments by Spruit (1986; see Chapter 2,
Section 2.2.3 for a detailed list of all affixes and their assumed accent status). The script
selects whichever underlying accentual representation is most successful for each verb. It
keeps track of how many verbs have all seven of their forms correctly predicted (the
‘verbs’ columns in (39) below). If a verb has fewer than seven forms correctly predicted,
the number of correctly predicted forms is still added to a separate counter (the ‘forms’

column in (39) below). (39) shows the result of this evaluation.
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(39) Figure 6.5

Correct / total
(forms)

Correct predictions
(forms, %)

Correct / total
(verbs)

Correct predictions
(verbs, %)

2,816/3,115

90.40%

343 /445

77.08%

Evaluation results (algorithm from Chapter 5, verbs)

For just over three quarters of the verbs in the corpus, the theory correctly predicts the

location of stress on all seven inflected forms. For the remaining verbs, some forms are

still correctly predicted, resulting in 90% over the 3,115 total verb forms having stress

assigned correctly. These numbers and percentages are difficult to interpret without any

reference point or baseline. Since approximately two-thirds of English words have initial

stress (Cutler 2005: 271), perhaps a theory with a system of abstract underlying accents

and a stress assignment rule with an elsewhere clause, is a dramatic overcomplication if it

only accounts for 77% of the verbal lexicon. The table in (40) shows that this is not the

case, by displaying statistics for very simple alternative stress assignment algorithms:

consistent initial/final stress, and consistent stem-initial/stem-final stress. None of these

alternatives are anywhere near the empirical coverage of Dybo’s Rule.

(40)  Figure 6.6

Theory Correct / total Correct Correct / total Correct
(forms) predictions (verbs) predictions
(forms, %) (verbs, %)
Initial stress 256 /3,115 8.22% 4/445 0.90%
Final stress 539/3,115 17.30% 0/445 0.00%
Stem-initial 387 /3,115 12.42% 26/ 445 5.84%
stress
Stem-final stress| 485/ 3,115 15.57% 0/445 0.00%

Evaluation results for nonsensical theories (verbs)
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However, there are still many gaps in the empirical coverage of Dybo’s Rule with default
stem-final stress, combined with Spruit’s (1986) ‘elements’. Below I break down the
evaluation results from (39) above by verb type. The table illustrates the fact that some
verbal categories are predicted nearly perfectly, while others are nearly as bad as the

nonsensical theories from (40) above.

(41) Figure 6.7

Person Causative | Preverb | Correct / total | Correct Correct / Correct
prefixes (forms) predictions | total (verbs) |predictions
(forms, %) (verbs, %)
Absolutive  |N/A N 489 / 504 97.02% 68/72 94.44%,
Y 147 /168 87.50% 18/24 75.00%
Absolutive- |N/A N 61/ 84 72.62% 1/12 8.33%
oblique Y 495/504  |9821% | 65/72 90.28%
Absolutive- |N N 407 / 413 98.55% 56 /59 94.92%
ergative Y 321/ 448 71.65% |38/64 59.38%
N Y 340 /378 89.95% 36/ 54 66.67%
Y 82 /98 83.67% 3/14 21.43%
Absolutive- |N N N/A N/A N/A N/A
oblique- Y 20/ 49 40.82% 0/7 0.00%
ergative
N Y 392 /399 98.25% 50/57 87.72%
Y 62/70 88.57% 8/10 80.00%

Breakdown of evaluation results by verb category (algorithm from Chapter 5)
By examining the statistics in a table like (41), it is possible to identify which types of
verbs should be investigated further. For example, verbs with an absolutive and oblique
person marker have a high proportion of verbs correctly accounted for when there is a
preverb (65 /72, 90.28%), but a much lower proportion when there is no preverb (1 /12,

8.33%). In its current implementation, Dybo’s Rule also appears to perform poorly on
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many causative verbs, and the proportion of causative verbs correctly predicted is always
lower than the proportion of non-causative verbs with the same person prefixes and
preverb status. In Section 6.3 I examine the verb forms behind the statistics in (41), and
attempt to use the patterns that emerge from the data to create a revised theory of stress
assignment in Abkhaz.

6.3 Creating a revised theory of Abkhaz stress assignment

In this section I argue for a revised theory of Abkhaz stress assignment. Aside from
various accentual allomorphies for affixes, the key innovation is the idea that for some
verbs, stress is not assigned by Dybo’s Rule at all. Instead these verbs are pre-accenting,
with stress falling immediately before the stem. I show that the revised theory accounts
for 86% of the verbal stress alternations, rather than the 77% of the original theory. It ties
or outperforms the original theory for every verb type in the corpus. In Chapter 7 I
implement a version of the revised theory, but where stress is carried by individual

segments rather than Spruit’s (1986) ‘elements’. The revised theory is as follows:

(42) Revised theory of Abkhaz stress

- The causative prefix /r-/ is invisible to stress assignment

- The negative prefix /m-/ is accented in absolutive-oblique verbs without
preverbs

- The negative prefix /m-/ and all ergative prefixes are accented in causatives

- Stress falls immediately before the stem in unaccented absolutive-only verbs
with one element and no preverbs

- Stress falls immediately before the stem in non-accent-initial absolutive-only
verbs with a causative and no preverbs

- In all other cases, stress is assigned by Dybo’s Rule with stem-final stress

The revisions are discussed in Section 6.3.1, followed by the evaluation of the theory

against the verbal corpus in Section 6.3.2. Since the theory only makes revisions to verbal
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accentuation, its performance on the nominal corpus is unchanged.

6.3.1 A revised theory of Abkhaz stress assignment

In this section I attempt to use the patterns of correct and incorrect predictions from
Section 6.2.3 above to improve on the theory of stress assignment evaluated in that
section, which I will refer to as the original theory here, to distinguish it from the revised
theory I propose. The original theory has several moving parts, including the algorithm
for stress assignment (Dybo’s Rule with default stem-final stress) and representational
assumptions about which affixes are accented or unaccented from Chapter 2, Section
2.2.3. In what follows I propose revisions to both. In Section 6.3.2 I implement the
revised theory and show that it increases empirical coverage considerably.

I discuss the revisions that I propose, which were summarized in (42), and which
are repeated as (47) below. I modify the assumptions about accent status by arguing that
the unaccented negative prefix has an accented allomorph for certain absolutive-oblique
verbs. I modify the stress assignment algorithm by proposing that there is a class of pre-
accenting verbs, where stress falls immediately before the stem instead of being assigned
by Dybo’s Rule. This is a more radical departure from previous literature on Abkhaz
stress, but pre-accentuation is familiar from other languages with contrastive but movable
stress (Revithiadou 1999 on Greek, Yates 2017 on Cupeio). I also adopt several changes
to the accent status of morphemes in causative verb forms which are familiar from earlier
work on Abkhaz. In this section I describe in words (and in Python 3 code) the empirical
generalizations for these patterns of stress assignment, while in Chapter 7 I provide a

theoretical analysis which derives the types of exceptional behavior and the contexts in
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which they appear. This analysis uses a phonological grammar which does not have direct
access to morphosyntactic notions like ‘causative’ or ‘oblique person prefix’.

In order to illustrate the logic of how a theory of Abkhaz stress can be improved
using corpus data and the evaluation results from Section 6.2.3 above, I will begin by
discussing absolutive-oblique verbs. Recall from (41) in Section 6.2.3 that when there is
no preverb, almost none of the verbs with absolutive and oblique person prefixes have
stress correctly predicted on all seven forms. In the table below, I investigate these
preverbless absolutive-oblique verbs more closely. I mark a form with a check mark v if
the original theory correctly predicts the location of stress for a given form, and with an
X x if it makes an incorrect stress prediction. Aff. is short for affirmative, and Neg. for
negative. Even though the verbs in (43) have different stem lengths and accent patterns in
the infinitive, it is clear that there is a pattern, with the same forms (the negative
imperative and negative past absolute) being the only two forms incorrectly predicted for

all verbs.

(43) Figure 6.8

Infinitive | Present tense | Imperative | Past absolute
Verb Translation Aftf. |Neg. |Aff. |[Neg. Aff. |Neg.
[a-s-ra] ‘hit’ v v v v X v X
[a-foy-ra] | ‘smell’ v v v v X v X
[a-ndr-ra] | ‘influence’ |v v v v X v X
[4-phyia-ra] | ‘read’ v v v v |x v b

Detailed evaluation results for absolutive-oblique verbs without preverbs (algorithm from Chapter 5)
What separates the cells with incorrect predictions from those with correct predictions?

Both forms are negative, but the negative present tense is correctly predicted for all verbs.
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However, the negative marker /m/ is a suffix in the present tense, but a prefix elsewhere.
A possible generalization, then, is that the original theory fails for these verbs when there
is a negative prefix. Below are the three negative forms of ‘to read’, with the negative

marker bolded. It is a suffix in (44) a., but a prefix in (44) b. and (44) c.

(44) Negative forms of ‘read’ (Yanagisawa 2010: 342)
a. CarxboM

[s-a-pyio-m]

1sA-3sNo-read.DYN-NEG

‘I don’t read it’
b. Bameinxean!

[b-a-m3-phyia-n]

2SFA-3SNO-NEG-read-NEG.IMP

‘Don’t read it!”
C. JAMBITXbaKoa

[d-a-md-phya-k’va]

3SHA-3SNO-NEG-read-NEG.PST.ABS

‘him/her not having read it’
The forms in (44) also suggest how the theory can be revised to account for these forms.
In (44) b. and c., the negative prefix, which is unaccented in the original theory, carries
primary stress. Since the morpheme carries stress here, it seems to behave as accented for
these verbs. Below I show derivations of the negative imperative of ‘read’ with an
unaccented negative prefix, which leads to an ungrammatical surface form (45) a., and
with an accented negative prefix, which correctly predicts the location of stress (45) b.
Recall that Dybo’s Rule assigns stress to the leftmost accented element not immediately
followed by an accented element. As I have done earlier in this chapter, I show accented

elements with +, unaccented elements with -, and use 1 to point to the form assigned

stress by Dybo’s Rule.
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(45) Derivations of negative imperative forms

a. bambinxpan!
*[b- a- mo- ph ya -n]
- + - - - -
2SFA- 3sNo- NEG- read -NEG.IMP

Intended: ‘Don’t read it!’

b. Bambinxpan!
[b- a- mad- p" a -n]
- + + - - -
T
2SFA- 3SNO- NEG- read -NEG.IMP

‘Don’t read it!”
Although I do not show derivations for all forms in (43) here for reasons of space,
treating the negative prefix as accented in fact turns all of the incorrect predictions in (43)
into correct ones. For this reason, I propose the following pattern of accentual

allomorphy.

(46) Negative allomorphy

The negative prefix /m-/ is unaccented
In absolutive-oblique verbs without a preverb, it is accented

This illustrates how to revise a theory in response to the corpus data. I began by noticing
an area of the verbal lexicon where the original theory performed poorly. I examined
those verbs and found a pattern, isolating the negative prefix as the morpheme causing
the problems. Since this prefix can, exceptionally, carry stress in the relevant verbs, this
suggests that the prefix has an accented allomorph. By introducing this allomorph all of
the incorrect predictions are fixed.

I have attempted to make the reasoning above appear straightforward, but the data

are more complicated. Yanagisawa (2010: 209) includes two absolutive-oblique verbs [a-
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k’-ra], meaning ‘fit into’ and ‘feel’. The verb ‘fit into’ behaves as predicted by (46), but
the verb ‘feel’ behaves instead as the original theory predicted. The verb ‘feel’ is the
single verb in this category which was marked as correctly predicted in the evaluation in
(41) in Section 6.2.3. In cases with multiple stress patterns like these, there is often no
principled way to decide which is representative, and which is an exception. I have
proposed the revision to the original theory in (46), but other linguists working on
Abkhaz stress may make other revisions based on other empirical generalizations. In the
rest of this section, I describe the revisions I propose and the generalizations which
motivate them. However, given the complexity of the data there may be many
alternatives which would be equally empirically successful, and some with greater
empirical coverage that I have not discovered.

In (47) below I give a summary of the revised theory I propose for Abkhaz stress
assignment. Some of these revisions are complex, making reference to multiple
phonological and morphological preconditions. In the remainder of this section I attempt

to justify some of this complexity.

(47) Revised theory of Abkhaz stress

- The causative prefix /r-/ is invisible to stress assignment

- The negative prefix /m-/ is accented in absolutive-oblique verbs without
preverbs

- The negative prefix /m-/ and all ergative prefixes are accented in causatives

- Stress falls immediately before the stem in unaccented absolutive-only verbs
with one element and no preverbs

- Stress falls immediately before the stem in non-accent-initial absolutive-only
verbs with a causative and no preverbs

The changes in (47) regarding causative verbs are mostly familiar from earlier work.

Dybo’s (1977: 43) original proposal has ergative markers as accented in causatives, while
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Spruit (1986: 72) argues that the negative prefix shows the same allomorphy. The
invisibility of the causative /r-/ to stress assignment results in causative and non-causative
versions of verbs having the same stress patterns in the infinitive, as if the causative
marker were not there. These patterns are again familiar from previous literature (Spruit

1986: 70-71, Trigo 1992: 223-224).

(48)  Causative /r-/ is invisible in stress assignment
a.

. azblzipa
[a-dod-ra]
DEF-thunder-INF
‘to thunder’
Yanagisawa (2010: 106)

il. apabiapa
[4-r-dod-ra]
DEF-CAUS-thunder-INF
‘to make (it) thunder’
Yanagisawa (2010: 363)

. abapa
[a-ba-r4]
DEF-see-INF
‘to see’
Yanagisawa (2010: 53)

il. apbapa
[a-r-ba-ra]
DEF-CAUS-See-INF
‘to show (lit. cause to see)’
Yanagisawa (2010: 359)

The major innovation of the revised theory is a class of pre-accenting verbs. The

empirical generalization that some verbs have stress immediately before the stem is
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occasionally found in earlier literature (Kathman 1992: 220 fn. 10, Yanagisawa 2013:
197), but I am not aware of any theory of Abkhaz stress which implements pre-
accentuation.

The conditions for pre-accenting behavior in (47) are complex. Non-causative
verb stems must contain at most a single ‘element’, which must be unaccented, and there
must not be a preverb or an ergative. The data in (49) show that these conditions are
necessary. Verbs which meet these criteria are pre-accenting, as in (49) a. Polysyllabic
verb stems, which have multiple accent specifications because they have more than one
‘element’, are not (49) b., nor are verbs with preverbs, even if both the verb stem and
preverb have one ‘element’ (49) c. In (49) b. and c. stress is stem-final by default. Stems

are shown in bold for clarity.

(49) Conditions for pre-accentuation

a. bria!
[bs-y]
2SFA-run
‘Run!’
Yanagisawa (2010: 583)

b. Bxoarma!
[b-k’vaga]
2SFA-dance
‘Dance!’
Yanagisawa (2010: 220)

c. buaza!
[b-na-dza]
2sFA-there-reach
‘Reach thither!’
Yanagisawa (2010: 305)
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That ergative markers block pre-accenting behavior is easiest to see for verb stems which
sometimes have an ergative and sometimes do not. Although such verbs still have an
agent semantically, ergative markers are not present on imperatives to a singular
addressee. If addressing a group, an ergative marker is present even in imperatives. This
results in a difference in stress. In the singular imperative in (50) a. there is no ergative
marker, so the verb /3*/ ‘drink’ is pre-accenting. In the corresponding plural imperative in
(50) b., there is an ergative marker, so the verb is instead assigned default stem-final

stress.

(50) Ergative markers and pre-accentuation (Yanagisawa 2010: 123)
a. Noxa!

[i-3"]

3NA-drink

‘Drink it/them! (singular addressee)’
b. Woxoxont!

[ji-3"-3"3]

3NA-2PE-drink

‘Drink it/them! (plural addressee)’
Causative verbs can also display pre-accenting behavior. The conditions are similar but
not identical to those for non-causative verbs. Preverbs and ergatives block pre-accenting
behavior in causatives, just as for non-causatives above. However, pre-accentuation in
causatives does not depend on the number of ‘elements’ in the stem. This predicts that
polysyllabic verb stems (which have more than one ‘element’) will be pre-accenting only
in causative verb forms. This prediction is correct, as shown in (51). The stem /lasa/

‘shine’ is unaccented, leading to default stem-final stress in the non-causative form in

(51) a., but in the causative in (51) b., the same stem is pre-accenting. Recall that the
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causative prefix itself is invisible to stress, which explains why pre-accentuation in (51)
b. does not result in the ungrammatical *[ji-rd-laga]. In other words, pre-accentuation is
not a lexical property of individual verb morphemes in Abkhaz; it emerges from the

morphological context in which a verb stem is placed.

(51)  Causative and non-causative forms of the same stem
a. bnamal!

[b-laga]

2sFA-shine

‘Shine!”

Yanagisawa (2010: 272)
b. Npnama!

[ji-r-laga]

3NA-cAUS-shine

‘[lluminate it/them!’

Yanagisawa (2010: 368)
Unlike for non-causatives, pre-accentuation in causatives also does not require a fully
unaccented verb stem. The stem /sk’vak’va/ ‘white’ has three ‘elements’, s.k’va.k’va, the
second of which is accented. This causes stress to surface on this element in nominal
forms like (52) a. and non-causative verbal forms like (52) b. However, the causative
verb ‘whiten’ is nevertheless pre-accenting (52) c. Unaccented stems like /dz/ “disappear’
are also pre-accenting in causatives (52) d., while accented stems like /t¥®/ “full’ are

assigned stress by Dybo’s Rule (52) e. The generalization appears to be that only non-

accent-initial stems allow for pre-accentuation.
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(52)  Pre-accentuation in causatives

a. IIK9AaKdaK
[sk’vak’va-k’]
white-INDF
‘a white one’
Yanagisawa (2010: 556)

b. UIITKJaKJaXECHT
[ji-sk’vak’va-ye-jt’]
3NA-white-become-DYN.FIN
‘it/they became white’
Yanagisawa (2010: 556)

C. Hpiikoakoa!
[ji-r-sk’vak’va]
3NA-CcAUS-white
‘Whiten it/them!’
Yanagisawa (2010: 383)

d. Upz!

[ji-r-dz]

3NA-cAUs-disappear

‘Lose it/them!’

Yanagisawa (2010: 365)
€. Hptont!

[ji-r-t¥h3]

3NA-cAus-full

‘Fill it/them!’

Yanagisawa (2010: 374)
There are many more datasets that could be considered to show why particular conditions
in (47) were or were not included. I have illustrated the main revisions above, and
motivated some of their complex preconditions. I repeat the point that this process is far
from deterministic, and that variation in the data as well as analytical preferences may
lead other linguists to different theories of Abkhaz stress than that in (47). I have shown

one proposal here, and I turn now to the evaluation of the revised theory I have proposed.

Without access to a large corpus of inflected Abkhaz verb forms, the only way to evaluate
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this theory would be to apply it to minimal or near-minimal pairs of hopefully
representative verb forms, in much the same way that I have done above. I will instead
implement the revised theory in Python 3 and evaluate it empirically against the verbal

corpus of Abkhaz. Below I report the results of such an evaluation.

6.3.2 Evaluating the revised theory
I implemented the revised theory from Section 6.3.1 above in Python 3 and evaluated it
against the verbal corpus data, with an identical methodology to that of Section 6.2.3.
Only one implementational detail deserves comment here. In Section 6.3.1 I described
the causative as being invisible in stress assignment, but others instead say that the
causative copies the first accent specification of the stem to which it attaches (Spruit
1986: 70-71). These are equivalent formulations, and I have found it easier to implement
the latter.*® In the analysis in Chapter 7 I treat causatives as metrically invisible, following
the literal wording of Section 6.3.1.

The results for the revised theory are shown in (53), where I also repeat the results

from the original theory in Section 6.2.3 for comparison.

(53) Figure 6.9

Theory Correct / total Correct Correct / total Correct
(forms) predictions (verbs) predictions
(forms, %) (verbs, %)
Original theory | 2,816/3,115 90.40% 343 /445 77.08%
Revised theory | 2,981/3,115 95.70% 383 /445 86.07%

Evaluation results (original and revised theories, verbs)

38 Causatives in Yanagisawa (2010) are not segmented as separate morphemes from the stem (as discussed
briefly in Chapter 2, Section 2.2.2.1), so for causative pre-accentuation, placing stress immediately
before the stem as identified by Yanagisawa’s (2010) segmentations still leads to stress before the
causative prefix rather than on it, matching the data from Section 6.3.1.
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The difference between the original implementation and the revised theory is that over 40
additional verbs, almost 10% of the verbs in the corpus, now have stress correctly
predicted on all seven forms. Over 150 additional verb forms, almost 5% of the total
number of forms, are now assigned stress correctly. In (54) I show the results of the
revised theory for different subsets of the corpus. For every row in (54), the revised
theory either ties or outperforms the original implementation in Section 6.2.3. All verb
categories with extremely poor performance are now gone, with no row having less than
87.5% of its forms predicted, and no row having fewer than two-thirds of its verbs fully

accounted for. Several classes of verbs are approaching the maximum of 100%.

(54) Figure 6.10

Person Causative | Preverb | Correct / total | Correct Correct / Correct
prefixes (forms) predictions | total (verbs) |predictions
(forms, %) (verbs, %)
Absolutive  |N/A N 501 /504 99.40% 70/ 72 97.22%
Y 147 /168 87.50% 18/24 75.00%
Absolutive- |N/A N 79 / 84 94.05% 10/ 12 83.33%
oblique Y 495/504  |9821% | 65/72 90.28%
Absolutive- |N N 410/ 413 99.27% 57/59 96.61%
ergative Y 414 / 448 92.41% |50/ 64 78.13%
N Y 340 /378 89.95% 36/ 54 66.67%
Y 90 /98 91.84% 12/ 14 85.71%
Absolutive- |N N N/A N/A N/A N/A
oblique- |y 47/ 49 95.92% |6/7 85.71%
ergative
N Y 392 /399 98.25% 50/57 87.72%
Y 66/70 94.23% 9/10 90.00%

Breakdown of evaluation results by verb category (revised theory)
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There are 46 verbs which are fully accounted for in the revised theory but not in the
original theory, and six verbs which were fully accounted for in the original theory but
are not in the revised theory. This results in the net difference of 40 verbs in column 4 of
(53). One of the six verbs is the absolutive-oblique verb ‘feel’ which I discussed in
Section 6.3.1, and the remaining five are all causative verbs. One of these five is the verb
meaning ‘forget intentionally’, whose unusual stress pattern I mentioned in Chapter 2,
Section 2.2.1.1. It is likely that there are nuances in causative stress behavior not captured
by the revised theory. However, the revised theory outperforms the original on causatives
overall, suggesting that despite the existence of occasional exceptions, it still represents a
step in the right direction.

Despite the fact that the revised theory markedly improves on its predecessor, it is
not perfect. There are 62 verbs in the corpus whose stress patterns it fails to fully account
for. It is possible that some include typos, or judgement errors because Yanagisawa’s
(2010) consultant was distracted, or confused a verb with a similar-sounding one. Some
verbs may have two possible patterns of stress alternation, with the dictionary reporting a
mix of the two. It is also doubtless the case that Abkhaz has lexical exceptions, forms
which, for whatever diachronic reason, do not follow the general synchronic rules.

Given the complexity of the data, it is also surely the case that there are
generalizations which I have overlooked, because I never thought to put the right two
subsets of the verbal lexicon next to each other to see that they in fact behave the same. I
have presented one possible theory of Abkhaz verb stress, which appears to be relatively
empirically successful. However, I do not doubt that there are many patterns in the data

which remain to be discovered. Since I have only modified the assumptions about verbal
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stress assignment, the performance on nominals will remain at 97%, just as in Section
6.2.2. In Chapter 7 below I will implement the revised theory in Idsardi’s (1992)
framework for stress assignment using metrical grids. Before then I will summarize the

data and argumentation from this chapter.

6.4 Conclusions

In this chapter I have given a quantitative overview of patterns of Abkhaz stress
alternation. Abkhaz exhibits many patterns of stress alternation, for many stem sizes and
shapes. A key finding from the quantitative investigation above is that the number of
stress patterns varies by stem size, such that longer stems have more patterns. However,
the number of vowels in the stem is apparently irrelevant for determining its ‘length’,
with stem shapes such as /CC, CCV, CVC, CVCV/ all having the same number and type
of stress alternations in both nominals and verbs. For each stem length, there are both
patterns with fixed stress (within the nominal and verbal paradigms considered here) and
patterns where the location of stress varies across the paradigm. However, some types of
stress alternation are never found, or are only found in a handful of exceptional stems.
None of the regular patterns in this chapter show alternations between stem-initial and
prefix stress, or stress shifts within parts of the stem.

I have argued that the theory of stress assignment from Chapter 5, Dybo’s Rule
with default stem-final stress, predicts all and only the regularly attested patterns of stress
alternation on nominal stems. By dividing up stems into smaller units called ‘elements’
(Spruit 1986), which often have the shape CV or C, it is possible to predict correctly

which stem shapes will have the same numbers of stress alternations. All stems with the
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same number of ‘elements’ will also have the same number of stress patterns. I have used
Python 3 to automatically evaluate this theory against the nominal corpus data, and
shown that it correctly predicts 97% of nominal stress alternations. The twelve
exceptional stems which cannot be accounted for are the same as the twelve which I have
independently identified as exhibiting unusually rare patterns of stress alternation.

Evaluating the same theory on verbal stress alternations yields an empirical
coverage of 77%. This is impressive, since each stem in the verbal corpus has seven
inflected forms, each of which must be correctly predicted. The verbal data are also much
more complex than the nominals in terms of their morphophonology, including a much
wider range of combinations of prefixes and suffixes. However, there are some verbal
categories where the theory performs very poorly. I have used the patterns in where the
theory fails to guide the creation of a revised theory of Abkhaz stress assignment which is
more suitable for verbal stress alternations. The revised theory has an empirical coverage
of 86%, and either ties or outperforms the original theory for every verb category.

Largely following previous literature, the revised theory includes a number of
allomorphic changes to the accentual status of particular morphemes. For example,
ergative person prefixes are accented in causatives, but unaccented elsewhere. However,
the major revision is the inclusion of a class of pre-accenting verbs, in which stress falls
immediately before the stem instead of being assigned by Dybo’s Rule. Pre-accentuation
in Abkhaz is unusual in being determined by morphosyntactic context rather than lexical
specification: the same stem can be pre-accenting or not depending on which affixes are
attached.

The generalizations about Abkhaz stress assignment in this chapter have so far
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only been implemented in Python 3 code. In the next chapter I attempt to formalize these
generalizations in a theoretical phonological framework. This raises several theoretically
interesting questions: can the language-specific ‘elements’ postulated by Spruit (1986) be
understood in terms of more familiar, crosslinguistically motivated units? And can a
single phonological grammar correctly assign stress by Dybo’s Rule, default stem-final
stress, or pre-accentuation in the right morphological and phonological contexts? In
Chapter 7 I argue that the grammar I have described in Python code in this chapter can be
implemented in Idsardi’s (1992) metrical grid theory of stress. I discuss in detail the role
of ‘elements’ in Chapters 7 and 8, and argue that neither syllables nor moras are
appropriate replacements for this language-specific unit. The analysis I propose instead
replaces ‘elements’ by segments, with individual consonants and vowels bearing

underlying accents.
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Chapter 7: A Segmental Analysis of Abkhaz Stress

The goal of this chapter is to provide an explicit analysis of the data and generalizations
on Abkhaz stress assignment found primarily in Chapters 5 and 6. In those chapters stress
assignment was described either in terms of morphemes or Spruit’s (1986) language-
specific ‘elements’, which are often CV or C units. I argue instead for an analysis where
stress is assigned with direct reference to individual consonants and vowels, unmediated
by a prosodic unit such as the mora or syllable. Alternative analyses based on prosodic
units are discussed in detail in Chapter 8.

I use the bracketed grid theory of Idsardi (1992) as the theoretical framework for
this segmental analysis. The segmental grammar I develop uses seven rules to assign
primary and secondary stress, including default stem-final stress, and also captures pre-
accentuation and stress-conditioned schwa epenthesis. It accounts for several exceptions
to regular stress assignment, and even exceptions to those exceptions. All rules are
sensitive only to phonological information, and do not make direct reference to
morphosyntactic entities like ‘stem’ or ‘causative’, even when the empirical
generalizations in Chapter 6 do.

In this analysis, all segments have a Line 0 gridmark in the lexicon, while
accented segments additionally project a gridmark to Line 1. This gives underlying
representations like the following for the minimal pair between unaccented ‘flea’ and

accented ‘water’.
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(D) Representation of accented and unaccented stems

a. Unaccented ‘flea’ b. Accented ‘water’
Line 1 Line 1

Line 0 ”; Line 0 ’i

Segments dz Segments dz

I rely on foot boundaries to account for several departures from Dybo’s Rule, including
default stem-final stress and pre-accentuation. I make several proposals about Abkhaz
morphology and morphophonology to account for less common patterns of stress
assignment, including morphological exceptions to do with person markers and causative
verbs. All such exceptions are accounted for using phonologically conditioned
allomorphy, and the phonological rules refer only to phonological units.
Representationally I show ways in which the segmental analysis departs from
Spruit’s (1986) intuition that Abkhaz stress is based on ‘elements’ which formed the basis
of the theoretical evaluations in Chapter 6. The analysis I propose has no notion of a CV
sequence forming any kind of prosodic unit at any stage in the derivation. This proves to
be challenging for the segmental analysis in several respects, since so many aspects of
Abkhaz stress assignment appear to be sensitive to just such a unit. However, I argue that
independently motivated readjustment rules apply in cases where a consonant and
following vowel have different stress specifications, and that these are able to account for

all of the data. Below are the seven rules I rely on and the order in which they apply:
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Readjustment CV,CV — CV

Accented Parenthesis Deletion Delete ) if there is a preceding Line 1 gridmark

Double Parenthesis Deletion Delete ) if there is a preceding )

Line 0 Head:R Project the rightmost footed gridmark on Line 0 to
Line 1

Line 1 Clash Resolution Iteratively delete accents which immediately
precede accents

Epenthesis Insert schwa after accented consonants and shift
stress to them

Line 1 Edge:LLL, Head:L Project the leftmost Line 1 gridmark to Line 2

In this chapter I will build up to this grammar gradually by introducing one or a few rules
at a time, as and when they are relevant to the data being discussed. However, I never
introduce a rule in one section only to revise it later. All rules are given in their final
version the first time they appear in the text, and the order of the rules will stay constant
throughout the section.

A separate chapter, Chapter 8, is devoted to alternative analyses of Abkhaz stress
which rely on prosodic units such as syllables and moras. I argue that approaches based
on prosodic units suffer from empirical and theoretical drawbacks. In this chapter I
present the segmental analysis and show that it works well. A detailed discussion of
prosodic alternatives is left for Chapter 8.

This chapter is structured as follows. In Section 7.1 I introduce the basic
assumptions of the segmental analysis, and discuss regular primary and secondary stress
assignment as well as schwa epenthesis. Section 7.2 introduces the mechanisms for
assigning default stem-final stress. In Section 7.3 I discuss CV sequences, and why they
appear to form a unit for the purposes of stress assignment. Section 7.4 analyzes several
classes of exceptions to regular stress assignment in terms of phonologically conditioned

allomorphy. Section 7.5 discusses the derivation of pre-accentuation, which also relies on
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allomorphy in the analysis I propose. Section 7.6 offers some concluding remarks.

7.1 The basics of Abkhaz stress

I will begin by outlining the basic assumptions of the segmental analysis of Abkhaz stress
assignment, which are similar in many ways to those of previous analyses in Kathman
(1992), Trigo (1992), Vaux (2015), and Vaux & Samuels (2018). I assume that all
segments in Abkhaz, consonants and vowels, come with a Line O asterisk in the lexicon.
This is an extension of the metrical grid representations in Halle & Vergnaud (1987),
where it is parameterized for each language whether the units on Line 0 are syllables,
moras, or something else. The only change I make is adding segments as an option.

A segment with only a Line O gridmark is unaccented. Lexically accented
segments additionally project a Line 1 gridmark. This follows Kathman (1992), who
attributes the idea to Prince (1983). Vaux (2015) and Vaux & Samuels (2018) instead
project a right ) parenthesis to the right of each accented mora on Line 0, while Trigo
(1992) projects an gridmark on Line 0 only for accented syllables, leaving unaccented
syllables unmarked. The assumptions I adopt lead to underlying forms like the following

for unaccented ‘flea’ and accented ‘water’.

(2)  Representation of accented and unaccented stems

a. Unaccented ‘flea’ b. Accented ‘water’
Line 1 Line 1 *

Line 0 *A Line 0 *A

Segments dz Segments dz

Throughout this section I will follow closely Idsardi’s (1992) theory of grid-based

metrical structure (see also Halle & Idsardi 1995 and Idsardi 2009 for similar theories).
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The bulk of stress assignment in this theory is accomplished by language specific
parameters for edge marking and headedness, which apply to individual lines in the grid.
In Abkhaz there is no need for the third type of rule, Iterative constituent construction
(Idsardi 1992: 18-19), which I therefore do not discuss. The Edge Marking Parameter
takes three arguments, each of which can have the value ‘left’ or ‘right’. This is in
addition to a positive integer argument specifying the line to which the parameter applies.

The Headedness Parameter takes only a single left/right argument.

(3)  Parameters from Idsardi (1992: 12-13)
Edge Marking Parameter
Place a {left, right} parenthesis to the {left, right} of the {left-, right-} most
gridmark on Line {0, 1, 2, ...}
Headedness Parameter
Project the {left-, right-}most gridmark in each foot on Line {0, 1, 2, ...} to the
next higher line of the grid
Like Idsardi, I abbreviate Edge Marking Parameter: left, right, right as Edge:LRR, and
Headedness Parameter: left, as Head:L. The Headedness Parameter makes reference to
feet, which are introduced by left and right () parentheses. One parenthesis is enough to

define an unbounded foot. In both (4) a. and b. the first two gridmarks are footed, and the

initial gridmark is leftmost in each foot.

4 Footing in Idsardi’s (1992) framework
a. b.
Stress assignment according to Dybo’s Rule will proceed as follows: an iterative rule of

clash resolution on Line 1 ensures that the only gridmarks left on this line are those which
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are not immediately followed by gridmarks. This works because Dybo’s Rule assigns
stress to accents not immediately followed by other accents, and clash resolution removes
all accents which are immediately followed by other accents. After clash resolution,
schwa epenthesis applies to all consonants which project to Line 1. The leftmost Line 1
gridmark then projects to Line 2. In the resulting metrical grids, Line 2 encodes the
location of primary stress, and Line 1 the location of secondary stresses.

The projection of the leftmost Line 1 gridmark to Line 2 is easily stated with the

following parameters, which apply to Line 1:

(5)  Projection parameters for Line 1

Edge:LLL  Place ( to the left of the leftmost Line 1 gridmark
Head:L Project the leftmost footed gridmark from Line 1 to Line 2

Before this I apply clash resolution on Line 1. A rule of clash resolution on Line 1 is
present in all previous generative analyses of Abkhaz stress, applying either to gridmarks
or parentheses depending on other representational assumptions (Kathman 1992, Trigo
1992, Vaux 2015, Vaux & Samuels 2018). Kathman (1992: 222-223) motivates it by
noting that when coupled with the projection rules discussed above, clash resolution
decomposes the rather idiosyncratic Dybo’s Rule into typologically familiar metrical
operations.

Abkhaz clash resolution (6) a. is typically applied iteratively from left to right
(Kathman 1992, Vaux 2015), but Kathman (1992: 228 endnote 7) notes that another
alternative would be to apply it simultaneously to all parts of the underlying
representation which meet the structural description. Since they are predictively identical

(see Andersson et al. 2021 on distinguishing iterative and simultaneous process
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application), I do not commit to a particular mode of application. What is essential is that
in a sequence of three adjacent accents as in (6) b., both the first and second are deleted
so that projecting the leftmost Line 1 gridmark to Line 2 yields rightmost stress according
to Dybo’s Rule, as shown in (6) c. A globally optimizing *Clash constraint (or iterative
right-to-left application) would only remove the middle accent, incorrectly predicting
leftmost stress, shown in (6) d. (Vaux 2015).

The word in (6) is [a—@ha—ré] DEF-go-INF ‘go’. I show underlying accents on all
segments of this word here. Later, in Section 7.3, I introduce readjustment rules which
allow words like ‘go’ to be derived from underlying representations where only the three

vowels are accented.

(6)  Derivations illustrating clash resolution

a. Clash resolution (iterative left-to-right or simultaneous)
Line 1 * — 0 / _ *
b. Underlying representation

Line 1

Line 0 *

Segments a tsh a r a

c. Correct application of clash resolution
Line 2 *

Line 1 (*

Line 0 * * * * *
Segments a tsh a r a
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d. Incorrect application of clash resolution

Line 2 *

Line 1 (*

Line 0 * * * *
Segments a tsh a r a

Once clash resolution has been applied, the remaining Line 1 gridmarks will be the ones
which receive some level of prominence (primary or secondary stress), and which serve
as possible sites for schwa epenthesis. I formalize schwa epenthesis as the insertion of a
metrically significant schwa, i.e. one with a Line 0 gridmark,” in any location where a
consonant projects to Line 1. This schwa then acquires the Line 1 gridmark of its
preceding consonant by a rule of stress shift. The rules are shown below. Recall that /dz/
‘water’ is accented, having a Line 1 gridmark, while the indefinite suffix /-k’/ is
unaccented, having only a Line 0 gridmark. Schwa epenthesis as formulated in (7) a.
applies to the underlying representation in (7) b. i., because there is an accented
consonant. Stress shift then ensures that the epenthetic schwa takes over the Line 1
gridmark from the consonant, allowing for eventual surface representations with stress on

the vowel rather than the consonant.

(7 Derivations illustrating schwa epenthesis

a. Rules

1. Schwa epenthesis

Line 1 *

Line 0 * *
Segments %) — 9 / C _

39 This ensures that the inserted schwa is available to carry stress, unlike the epenthetic vowels familiar
from many languages which are ignored in stress assignment (see Broselow 2008 and Hall 2011 among
others).
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1. Stress shift

Line 1 *

Line 0 * * — * *
C \Y% C A%

b. Sample derivation

1. Underlying representation

Line 1

Line 0 * *

—

Segments dz k’

il. Schwa epenthesis
Line 1 *

Line 0 * * *
Segments dz ) k’
iil. Stress shift

Line 1

Line 0 * * *
Segments dz ) k’

The stress shift rule here is very similar to those discussed in Halle & Vergnaud (1987:
28-30),% and it is identical to their Sanskrit rule which shifts stress to the right from a
consonant onto a vowel. In their analysis, vowels which becomes glides cease to be
metrically relevant, since consonants are not stress-bearing in Sanskrit. Their Line 0
gridmarks are removed, leaving Line 1 gridmarks which in Sanskrit shift to the right (but
which shift to the left in their analysis of Russian). The rule I have written above retains
Line 0 asterisks for consonants, but I do not know of any arguments against the analysis

in Halle & Vergnaud (1987): after schwa epenthesis has applied, consonants cease to be

40 There is also some resemblance with Move x (Prince 1983: 33, Hayes 1995: 370-371), which has been
used to account for the so-called Rhythm Rule in English stress clashes: fourtéen women — fourteen
women. However, the rule in Abkhaz, like those of Russian and Sanskrit, move a stress only to the
adjacent stress-bearing unit, while the landing site for Move x is the stress-bearing unit which projects
the highest: Sunset Park Zoo — Sunset Park Zoo, *Sunsét Park Zoo (Hayes 1995: 370).
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metrically relevant in Abkhaz, so they could be removed from Line 0 with no empirical
consequences.

Another alternative analysis would insert a schwa with a Line 1 gridmark directly.
This looks somewhat unusual, since epenthetic vowels are often distinguished by their
lack of participation in stress assignment (see footnote 39 above). However, such a rule
very directly encodes what is unusual about stress-conditioned epenthesis in Abkhaz: the
language has epenthetic vowels which are inserted just when they will be stressed. (As
discussed in Chapter 4, Abkhaz also has epenthetic unstressed schwas, but these arise in
different environments and are not inserted by the rule considered here.) It would be a
rule which is unusual precisely because it describes a crosslinguistically unusual process.
I retain the rules formulated in (7) above, but in derivations I will often collapse
epenthesis and stress shift into a single derivational step labeled ‘Epenthesis’ to save

space.

7.2 Default stem-final stress

The grammar above only assigns stress according to Dybo’s Rule when there is at least
one underlying accent. If no accents exist, I assume that the default is stem-final stress
(see Chapter 5, Section 5.7). There are several ways of targeting the stem rather than the
word. Some allow constraints to make direct reference to the stem, as in Kim &
Pulleyblank’s (2009: 576) constraint Dep[root]Stem, which says that any output root
node in the stem must have an input correspondent. I pursue instead an indirect reference
account, where the phonology has no direct access to morphological information such as

where the stem begins and ends (for the terms direct and indirect reference, see Bennett
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& Elfner 2019 for an overview). In order to understand how stem-final stress is assigned,
it is necessary to investigate the behavior of grammatical categories in Abkhaz.

Many stems in Abkhaz can be productively used as several different parts of
speech. Nouns and adjectives are productively used as stative verbs meaning ‘to be
NOUN/ADJECTIVE’, and adjectives can be used as nouns meaning ‘an ADJECTIVE
one’ (see examples in Andersson et al. 2023). In (8) a. the prototypically nominal stem
‘village’ is used predicatively as a verb simply by adding verbal morphology. In (8) b. the
same is done for the prototypically adjectival stem ‘good’. (8) c. shows the adjectival

stem ‘white’ being used as a noun with the addition of a noun suffix.

(8) Grammatical category shifts without overt suffixes

a. [Ibreapma KpIToym
[d3giarda ktatho-wp’]
Dzhgyarda  village-STAT.PRES
‘Dzhgyarda is a village’
Yanagisawa (2010: 589)

b. amIll aHBIO3HOY
[&-msg ana-bzio-w]
DEF-day when-good-STAT
‘When the weather is good, ...’
Yanagisawa (2010: 61)

C. IIKOAKIaK
[sk’vak’va-k’]
white-INDF
‘a white one’
Yanagisawa (2010: 556)
In the examples above no special morphology is needed to convey that a change in part of

speech has taken place. However, there are also many overt derivational suffixes

(Chirikba 2003, Jakovlev 2006). The examples below show conversions to nouns
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(‘beautiful’ to ‘beauty’ with the nominalizer /-ra/ in (9) a.), adjectives (‘copper’ to ‘of
copper’ with the adjectivizer /-t’¥/ in (9) b.), and adverbs (‘silent’ to ‘silently’ with the

adverbalizer /-k’¥a/ in (9) c.).

9) Grammatical category shifts with overt suffixes
a. anurzapa
[a-phsdza-ra]
DEF-beautiful-NMLZ
‘beauty’
Chirikba (2003: 28)
b. abeatd
[a-bya-t’v]
DEF-COpper-ADJZ
‘of copper’
Chirikba (2003: 31)

c. ‘€bIMTKa

[f@’émth—k’wa]

silent-ADVZ

‘silently’

Chirikba (2003: 56)
It seems necessary to assume that there are at least some non-overt categorizers in the
language to explain selectional restrictions. For example the adjectivizer /-t’*/ above only
attaches to nouns and adverbs (Yanagisawa 2013: 71-72), suggesting that it attaches to
categorized stems, e.g. [V-n]-t’™, even though there is often no overt categorizer
corresponding to n in such structures. This is exemplified by (9) b. above, which lacks
any overt nominalizer after the stem. I assume that in the syntax al/l Abkhaz stems are
categorized by an appropriate head: n, a, v, ... (for a recent overview of roots and

categorization in Distributed Morphology, see Embick 2021). All overt derivational

affixes in Abkhaz appear to be suffixal, so I assume that these heads all follow the stems

322



to which they attach. Although such categorizers have no segmental content (for silent
heads in syntax, see discussion in Sigurdsson & Maling 2012), I assume that they are
spelled out as a right ) parenthesis on Line 0. I will show that this allows us to assign
default stem-final stress when coupled with a rule of parenthesis deletion, and that it also
captures several otherwise unexplained facts about the stress patterns of unaccented
stems.

Default stem-final stress on unaccented stems is assigned as follows. Words enter
the phonology with a stem ending in ), the underlying representation of segmentally null
stem-final categorizers in Abkhaz. Recall that this defines a foot in Idsardi’s (1992)
theory, where a right ) parenthesis creates an unbounded foot to its left. The Line 0
Headedness Parameter Head:R(ight) projects the stem-final segment onto Line 1. This is
the only Line 1 gridmark in unaccented words, and the stress assignment mechanisms for
Dybo’s Rule discussed above correctly assign stem-final primary stress. A derivation for

[ma(ﬁé—k’] ‘one secret’ is shown in (10).

(10)  Stem-final stress

a. Underlying representation

Line 1

Line 0 * * * *) *

Segments m a dz a k’
b. Line 0 Head:R

Line 1 *

Line 0 * * * *) *

Segments m a dz a k’
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c. Epenthesis

No change
d. Line 1 Edge:LLL, Head:L and surface representation
Line 2 *
Line 1 (*
Line 0 * * * *) *
Segments m a dz a k’

The grammar formulated above is only partially correct. It incorrectly predicts that all
stem-final segments will be treated as accented due to the projection rules on Line 0. In
fact the accentedness of a stem-final segment in Abkhaz is contrastive: a stem-final
accent leads to word-final schwa epenthesis in [a-psd] ‘soul” from /p"$/, while the lack of
a stem-final accent leads to schwa epenthesis immediately after the first consonant in
[a-p"df*] ‘lip’ from /ph[¥/, *[a-ph[*3]. The accentual contrast between these stems will be
discussed in relation to syllable integrity violations in Chapter 8, Section 8.2.5. By
Dybo’s Rule, stem-final accentuation should only apply to fully unaccented stems.

This problem resembles the difficulties in modeling default-to-same stress
systems like “stress the leftmost heavy syllable, otherwise the leftmost syllable”
discussed by Idsardi (1992: 27-28). To handle a default-leftmost condition it seems that
the initial syllable must project to Line 1 (or be footed or otherwise treated as metrically
strong). But this predicts initial stress in all words. The initial syllable should be stressed
only if there are no heavy syllables elsewhere in the word. Similarly in Abkhaz, the stem-
final syllable should be accented only if there are no other accents.

I propose to solve this problem by first deleting a right ) parenthesis which is

preceded by a Line 1 gridmark, i.e. an accent. This is a close relative of the parenthesis
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deletion rule in Diyari (Idsardi 1992: 71). In the rule below, which I refer to as Accented
Parenthesis Deletion,* T follow Idsardi in using x* to stand in for zero or more metrical

constituents (i.e. gridmarks or parentheses).

(11)  Accented Parenthesis Deletion

Line 1
Line 0 ) — 0] / * x*

This rule correctly accounts for the behavior of words like [a-p"3[*] ‘lip’, where the stem-

final ) is deleted because there are accents to its left, thereby keeping stress on a non-final

segment.

(12)  Derivations illustrating Accented Parenthesis Deletion

a. Underlying representation
Line 1
Line 0 * * *)
Segments a p" Jv
b. Accented Parenthesis Deletion
Line 1
Line 0 * * *
Segments a p" Jv
c. Line 0 Head:R
No change

41 The name is used purely descriptively. Note that there is no reference to the stem in the formulation of
the rule, which applies equally to any parenthesis in the word which matches the structural description.
Additional sources of ) parentheses in Abkhaz stress assignment are covered in the discussion of pre-
accentuation later in this chapter.
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d. Line 1 Clash Resolution

Line 1

Line 0 * * *
Segments a p" Jv

e. Epenthesis

Line 1

Line 0 * * * *
Segments a p" 9 Jv
f. Line 1 Edge:LLL, Head:L and surface representation
Line 2 *

Line 1 (*

Line 0 * * * *
Segments a p" 9 Jv

Accented Parenthesis Deletion makes a number of unusual predictions. Since parentheses
are deleted only if there is an accent to their leff, we predict that they will be retained and
project a Line 1 gridmark if the only accents in the word are to the right of the stem. In
other words, if the only underlying accent in a word is on a suffix, this analysis predicts
that Dybo’s Rule is ignored, and that stress will be stem-final instead of falling on the
only accented segment in the word. However, this does not apply if the accent of the
suffix is immediately adjacent to the stem. In this case the stem-final accent and the
suffix accent will be next to each other, which means that clash resolution on Line 1 will
remove the stem-final accent, giving stress on the suffix regardless.

The derivations below illustrate these rule interactions, and show that both the
exception to Dybo’s Rule and the exception to the exception correctly describe the stress
behavior of Abkhaz words. These data were also mentioned in Chapter 5, Section 5.7. I

show the accented non-human plural suffix /-k*ha/ as having an underlying accent on
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each of its two segments here. In the discussion of apparent CV units in Abkhaz
accentuation below I motivate rules which allow it to be represented with an accent on

the vowel only.

(13)  Derivations of exceptions to Dybo’s Rule

a. Underlying representation
Line 1
Line 0 * * *) *
Segments p" th a k’ gl
b. Accented Parenthesis Deletion
No change
C. Line 0 Head:R
Line 1 *
Line 0 * * *) *
Segments p" th a k’ g
d. Line 1 Clash Resolution
No change
e. Epenthesis
Line 1 *
Line O * * *) % k
Segments p" th a k’ g 9
f. Line 1 Edge:LLL, Head:L and surface representation
Line 2 *
Line 1 (*
Line 0 * * *) * *
Segments p" th a k’ g 9
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(14)
a.

Line 1
Line 0
Segments

b.

C.

Line 1
Line 0
Segments

d.

Line 1
Line 0
Segments

c.

f.

Line 2
Line 1
Line 0
Segments

Underlying representation

% k
% * *) * % *
p" th a kv a k’

Accented Parenthesis Deletion

No change
Line 0 Head:R
% % k
% * *) * * *
p" th a kv a k’

* * *) * *
p" th a kv a k’
Epenthesis

No change

Line 1 Edge:LLL, Head:L and surface representation

Exceptions to Dybo’s Rule in cases like (13) were noted by Spruit (1986: 43), who claims

that these unaccented stems exceptionally have a final accent in these environments, and

Trigo (1992: 214) makes a similar assumption. There cannot be an underlying stem-final

accent in all two-element words with a stress pattern like [4-p"tha] ‘cloud’. For similarly

stressed [4-sas] ‘guest’, the optionality seen in [sasd-k’]~[sas-k’d] ‘one guest’ (Trigo
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1992: 204) and other such words (Spruit 1986: 42) is only available for fully unaccented
stems (see Chapter 5, Section 5.4).

Unlike previous analyses, the grammar I have given above correctly predicts the
exact environments in which these apparent stem-final accents appear, and these
predictions fall out from the system used to assign default stem-final stress. Having
illustrated the ability of this analysis to predict previously mysterious generalizations, I
now turn to the elephant in the room for a segmental analysis of stress: why does a CV
sequence seemingly behave as a unit in Abkhaz? The stem-final parentheses discussed
above will be useful in predicting some exceptional CV behavior, and they will also be

used in the analysis of pre-accentuation later in this chapter.

7.3 CV units in a segmental analysis

Before delving further into the analysis of other aspects of Abkhaz stress assignment it is
worth discussing in some detail the consequences of adopting a segmental theory of
stress. The metrical rules manipulating gridmarks and parentheses discussed above are
similar to those in typological work on stress assignment, but allowing each segment to
carry underlying accents is novel. In particular, all analyses following Spruit (1986) have
a privileged role for the CV unit, whether it is called an element, a syllable, or a mora. A
segmental analysis challenges this idea, and treats both the CV sequence in (15) a. and

the CC sequence in (15) b. as having two accentual specifications.
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(15) Representation of CV and CC sequences

a. % % b * %

\Y% C C
Without modifications such representations lead to multiple incorrect predictions,
illustrated here with data repeated from Chapter 6. Each CV stem has one of two possible
stress patterns (16) a., while each CC stem has one of three possible patterns (16) b.,

suggesting that they differ in their number of accent specifications.

(16)  Absence of parallelism between CV and CC stems (corpus data)

a.

1. /la/

[a-1a]~[la-k’]
‘dog,

1. /la/

[a-la]~[la-k’]
‘eye,

b.

1. AN
ERMEISIMES &
‘storm cloud’

il. /q°z/
[a-q’3z]~[q’dz-k’]
‘goose’

1il. Ivif/
[a-¢[1~[dfs-K’]
‘hawk’

Allowing a CV sequence to contain two accent specifications also predicts the existence
of an additional type of stress alternation on stems which begin CVC. If only the vowel in

such a stem is accented, it is possible to generate a definite-indefinite alternation
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[4-CVC]~[CVC-k’], as shown in (17). Such alternations between prefix and stem-initial
stress are very poorly attested, and it seems preferable to analyze the few cases that do
occur using suppletive allomorphy rather than regular stress assignment (see Chapter 6,
Sections 6.1.7-6.1.9 for discussion). In (17) the surface representations are those which

arise when applying the rules defined above.

(17)  Generating poorly attested stress patterns

a. Definite

. Underlying representation
Line 1 *

Line 0 * * * *

Segments a C A% C

il. Surface representation
Line 2 *

Line 1 (*

Line 0 * * * *
Segments a

b. Indefinite

1. Underlying representation
Line 1

Line 0 * * * *

Segments C \Y C k’

il. Surface representation
Line 2 *

Line 1 (*

Line 0 * * * *

Segments C VvV C k’
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I propose to resolve both of these problems by introducing readjustment rules which
apply to representations where a C and an immediately following V differ in accent
specifications. The rules are given in (18) below. After these rules have applied, all CV
sequences will project to the same height in the grid. By ordering the readjustment rules
before stress assignment, derivations like those in (17) will never occur, because their
inputs will already have been readjusted. This gives the impression that they behave
metrically as a unit, giving rise to the alternations which have led people to postulate a
single element, mora, or syllable in these cases. Underlying representations /CV/, /CV/,
and /CV/ will all be treated as if they were a single accentual unit. In Chapter 8, Sections

8.2.2-8.2.3 I will show a moraic analysis of Abkhaz stress which has the same property.

(18) Readjustment rules

a. b.

Line 1 Q—*/ * _ Line 1 Q—*/ _ *
Line 0 * * Line 0 * *
Segments C A% Segments C A%

It would be suspiciously convenient if these rules only served to create apparent CV units
in stems, just before any metrical rules would have allowed us to see their (incorrectly
predicted) effects on Abkhaz stress. However, both of the rules in (18), and their
application before metrically sensitive rules like schwa epenthesis and stress assignment,
are independently motivated. By virtue of containing many single-segment morphemes,
polymorphemic words in Abkhaz regularly contain /C-V/ sequences where the C and V

have different accent specifications.*” Such sequences are readjusted by the rules in (18),

42 This fact was used to design stimuli for the phonetic experiment on stress alignment in /CV/ sequences
in Chapter 3, Section 3.3.
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and it can be shown that not applying the readjustment rules would lead to incorrect
surface representations.

In (19) and (20) I show derivations which illustrate both types of readjustment. In
each case the correct surface forms are obtained only if readjustment rules precede the
metrical rules discussed earlier in this section. In /§-an/ [sé&n], readjustment and
subsequent hiatus resolution must remove the accent from the consonant so that schwa
epenthesis does not apply. Note that the stress shift rule, which shifts a gridmark from a
consonant to a vowel, cannot be invoked to bleed schwa epenthesis, since it crucially

follows the epenthesis rule. Columns in which a change has been made are bolded.

(19)  Independent evidence for readjustment rules

caH
[san], *[sdan]

/$-an/

1s.poss-mother

‘my mother’
Yanagisawa (2010: 302)

a. Underlying representation
Line 1 *
Line 0 * * *
Segments S a n
b.i Without readjustment b.ii With readjustment
No change Line 1
Line 0 * ® *
Segments S a n
c.i Clash Resolution c.ii Clash Resolution
No change Line 1
Line 0 * * *
Segments ) a n
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d.i Epenthesis d.ii Epenthesis

Line 1 * No change

Line 0 * * * *

Segments S d a n

e. Projection to Line 2 e.ii Projection to Line 2
Line 2 * Line 2 *

Line 1 (* Line 1 (*

Line 0 * * * * Line 0 * * *
Segments s 3 a n Segments S a n

In (20) I show that readjustment is also necessary when it is the vowel which bears the
underlying accent, here in the /m-4/ sequence. The effect is seen clearly in the differing
locations of primary stress predicted with and without readjustment rules. I do not show
the application of later phonological rules, such as unstressed schwa epenthesis in what
would otherwise be an initial triconsonantal cluster *[dlm] (see Chapter 4, Section 4.1),

nor the change of /a/ to [e] before [j] (see Chapter 1, Section 1.3.2).

(20) Independent evidence for readjustment rules

[dolmak*rphejt’], *[dldmak™"phejt’]
/d-1-m-a-kh-pha-jt’/
3SHA-2SFO-NEG-DAT-PREV(0n)-jump-DYN.FIN*
‘(S)he fought against her’

Yanagisawa (2010: 234)

43 The affix order in this form is unexpected, since the negative prefix usually appears between the preverb
and the stem. Yanagisawa (2010: 234) also gives this as an option: [d-l-4-k"ho-m-phe-jt’]. The affix
order I cite would be expected if this preverb-stem combination has been lexicalized as a new stem
/kvhpha/ ‘fight (against)’. This does not affect the argument, and the same point about readjustment
holds for preverbless stems that also use the dative morpheme, such as /x*t"-x"t"/ ‘whisper to’, /ts"lab/
‘compete with’, /tf*razv¥a/ ‘talk to’, or /tf*ha/ ‘scold’ (Yanagisawa 2010: 482, 495, 502-503, 508-509
respectively).

334



a.

Line 1
Line 0
Segments

b.i

c.i

d.i

Line 1
Line 0
Segments

e.l

Line 2
Line 1
Line 0
Segments

b.ii

Line 1
Line 0
Segments

c.ii

Line 1
Line 0
Segments

d.ii

Underlying representation

* * * * * * * *
1 m a kv ph a ]

Without readjustment

No change

Line 1 Clash Resolution

No change
Epenthesis
% * * * * * * *
d 1 3 m a kv ph a

Line 1 Edge:LLL, Head:L and surface representation

(*
* % * % k % % b3
d 1 3 m a kv ph a
With readjustment
* % * % k % % b3

d 1 m a kv ph a J
Line 1 Clash Resolution

* * * % k % % b3
d 1 m a kv ph a J
Epenthesis

No change
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e.ii Line 1 Edge:LLL, Head:L and surface representation

Line 2 *

Line 1 (*

Line O * % % * k % % k %
Segments d 1 m a kv ph a J t’

The fact that polymorphemic forms require readjustment has the distinct advantage of
allowing a child to learn that the readjustment rules are a part of their language. They do
not have to infer that stems are readjusted from the absence of certain patterns of stress
alternation. Instead, assuming that they have learned the accentual status of common
grammatical prefixes, they can deduce that readjustment rules must have applied to yield
the forms that they hear in relatively common Abkhaz words like ‘my mother’ or ‘you
didn’t talk to me’ (see footnote 43 above for this verb stem).

There is one class of apparent counterexamples to the second readjustment rule in
(18) b. (i.e. CV — CV), where it seems not to apply to a /C-V/ sequence. It is very
important to examine these more closely. If the readjustment rules turn out not to be
motivated by the behavior of polymorphemic forms, we would either have to accept the
faulty predictions of a segmental theory without readjustment rules, or else relegate
readjustment rules to an ad hoc stem-only status which the child would have no positive
independent evidence for. These counterexamples arise when combining a noun with a
postpositional phrase. In such cases it is clear that the noun, the agreement prefix on the
postposition, and the postposition itself all form a single domain for stress assignment
and schwa epenthesis (Cvinaria 1987: 62, Arstaa et al. 2014: 375). This is shown below,

with a word where all segments are underlyingly accented.
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(21)  Nouns and postpositional phrases form a domain (Yanagisawa 2010: 582)
a. Noun + postposition as single domain (correct)

aQHAGHI

[aunats 3]

/a-yn-a-ts’/
DEF-house-3sNo-in

‘in the house, at home’

b. Noun + postposition as separate domains (incorrect)
*[aynd afgé]
/a-yn a-1s’/

DEF-house 3SNO-in
Intended: ‘in the house, at home’

Now consider words like [a-d“ki"an] ‘store, shop’. The final /n/ of the stem must be
unaccented, since treating as accented would yield *[advkhand]. If an accented /a/
followed this word, the sequence /...n-4.../ should be readjusted by (18) b., placing an
accent on the /n/. This would create a long string of successive accents, and Dybo’s Rule
should propagate stress through such a string, leading to stress at the right edge of the
word, as for ‘in the house’ above. In other words, we expect ‘at the store’, with the same
postposition as in (21), to be pronounced *[a-d“kihan-a-{s’3] rather than the correct
[a-d“kian-a-ts’d] (Yanagisawa 2010: 110).* The correct pronunciation follows only if
readjustment does not apply.

However, there is an important difference between [a-d“kian-a-{s’3] “at the store’
without readjustment and [dolmak™"pPejt’] ‘(s)he fought against her’ with readjustment in
(20). In ‘she fought against her’ the readjustment is between two prefixes, /m-/ ‘NEG’

and /a-/ ‘DAT’, but in ‘at the store’ it would have to apply between a stem /d*khan/ and a

44 In Abkhaz the noun and postposition are written as separate words in cases like this, unlike in (21)
where they are written as one word. I assume the morphosyntax and phonology-syntax mapping does
not differ depending on whether the noun ends in a stressed vowel, and treat this merely as an
orthographic effect.
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following prefix (sic!) /a-/ ‘3sN0O’. Above I showed that several problems in Abkhaz stress
assignment are solved by assuming a stem-final categorizer ), and the absence of
readjustment in ‘at the store’ can be explained in the same way. If we show the stem-final
parentheses in the two words under discussion, we have [dolmak“tphe)jt’] but
[adwkjhén)a@’é]. In fact the absence of a ) in the environment for the readjustment rule in
(18) b. already predicts that readjustment will be blocked across a stem boundary, which
is exactly what we see. Partial derivations with and without a stem-final ) are shown in

22).

(22)  Derivations illustrating readjustment across stem boundaries

a. Incorrect UR without stem-final )

Line 1 * * * *

Line O % % % % % % %
Segments a dv I a n a ts’

1. Readjustment allowed to apply

Line 1 * * * *

Line O % % % % * % %
Segments a dv I a n a ts’

il. Incorrect predicted SR

Line 2 *
Line 1 (*
Line 0 * * * * * * * *
Segments a av kih a n a s’ )
b. Correct UR with stem-final )

Line 1 * * * *

Line 0 * * * * *) *
Segments a av kih a n a s’
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1. Readjustment blocked by )
No change

il. Correct predicted SR

Line 2 *

Line 1 (*

Line O * * % % k % %
Segments a dv kih a n a ts’ )

Since the rule of Accented Parenthesis Deletion will apply to ‘store’, it is crucial that this

rule follow and counterfeed readjustment. The order of the rules proposed thus far is as

follows:

Readjustment CV,CV — CV

Accented Parenthesis Deletion Delete ) if there is a preceding Line 1 gridmark

Line 0 Head:R Project the rightmost footed gridmark on Line 0 to
Line 1

Line 1 Clash Resolution Iteratively delete accents which immediately
precede accents

Epenthesis Insert schwa after accented consonants and shift
stress to them

Line 1 Edge:LLL, Head:L Project the leftmost Line 1 gridmark to Line 2

7.4 Deriving exceptional stress assignment
Having seen how apparent CV units can be derived in a segmental theory of stress, we
will now turn to the data from Chapter 6, Section 6.3 on pre-accentuation and accentual
allomorphy. Based on the grammar with readjustment rules created above, in what
follows I treat Spruit’s (1986) accented CV elements as two stress-bearing segments with
an accent only on the vowel, e.g. /18/ ‘dog’, although the Abkhaz-speaking child is
equally free to set up underlying /ia/ or /i4/.

In Chapter 6, Section 6.3 I discussed the following three properties of stress

assignment in Abkhaz verbs. I will discuss these largely using the language of Distributed
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Morphology (Halle & Marantz 1993), although I hope that what I have to say is not
specific to that framework, but can readily be translated into other theories of

morphology.

(23)  Accentual allomorphy

a The causative prefix /r-/ is invisible to stress assignment
b. The negative prefix /m-/ is accented in absolutive-oblique verbs without preverbs
C. The negative prefix /m-/ and all ergative prefixes are accented in causatives

As discussed in Kathman (1992: 225-226), (23) a. can easily be modeled by assuming
that this morpheme does not associate to a Line 0 gridmark in the lexicon, rendering it
extrametrical in the most literal sense of being absent from the metrical representation.
All derivations therefore proceed as if the causative were not present, which is the desired
result.

(23) b. is a relatively simple type of allomorphy to model, where one needs only
to assume that allomorphy can be sensitive to linearly adjacent morphemes. Recall that
the Abkhaz verbal template has ...0-PREV-NEG-STEM... if there is no ergative morpheme.
This means that oblique prefixes are immediately adjacent to the negative prefix in the
relevant verb types, while preverbs intervene between them, blocking the allomorphy.

This could be expressed as:
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(24) Spellout of negative marker in obliques

Line 1

Line 0

Segments NEG <> m / o-* -STEM™*

For (23) c. a similar allomorphy can be written for the negative prefix, since again the

allomorphy is between the negative and causative morphemes, which are linearly

adjacent in the verbal template: ...A-O-PREV-E-NEG-CAUS-STEM...

(25)  Spellout of negative marker in causatives

Line 1

Line 0

Segments NEG > m / _ -CAUS

If none of these conditions are met, default spellout of the negative as unaccented is given

by:

(26)  Elsewhere spellout of negative marker

Line 0 *
Segments NEG <> m

However, a problem arises for the ergative prefixes in (23) c. There are nine such prefixes
for different combinations of person, number, gender, and animacy. It would be surprising
if all nine of these independently had two allomorphs which differed in the same way —

one being accented and one unaccented — and which only happened to have the same

45 See discussion below for the oblique case morpheme I propose for Abkhaz.

46 1 have tried to make the environment as specific as possible, but even including the stem to the right
here is not quite sufficient. This allomorphy must not be allowed to create an accented negative /m-/ in
[ji-rd-m-tha-k’¥a] ‘not having given it to them’, *[ji-r-md-tha-k’¥a] (Yanagisawa 2010: 405). Presumably
this is due to the presence in the trivalent verb ‘give’ of an ergative morpheme between negative /m-/
and the stem /t'a/. Ergatives are regularly absent in the past absolute construction. However, in the same
construction the non-overt ergative sometimes has no impact on stress assignment whatsoever. For
example, in [ji-md-3¥-k’¥a] ‘not having drunk it’ (Yanagisawa 2010: 123), the non-overt ergative does
not block pre-accentuation (see Chapter 6, Section 6.3 on ergatives blocking pre-accentuation). I have
no explanation for why non-overt ergatives are sometimes treated as completely absent, while at other
times they affect stress assignment.
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morphological conditioning. This is a recurring theme in Abkhaz: all ergatives are
accented in causatives, all ergatives become voiced before a stem beginning with a
voiced consonant (Aristava et al. 1968: 24, Arstaa & C'kadua 2002: 32-33, Yanagisawa
2013: 163), and in general all prefixes of a given case have the same accentual
specification.*’

This type of behavior, where a natural class of morphemes patterns together, is
well-known from work on grammatical tone. Rolle (2018: 1) defines the behavior as a
tonal pattern which is “restricted to the context of a specific morpheme or construction,
or a natural class of morphemes or constructions” (emphasis mine). Tonal or accentual
idiosyncrasies can and do arise due to the underlying representations of individual
morphemes, and individual morphemes can be spelled out with different allomorphs
based on their surrounding morphophonological environment. But it is far from obvious
how to represent class behavior which affects multiple morphemes. Consider what
Downing & Mtenje (2017: 208) have to say about such patterns based on their study of

Chichewa:

(27)  Grammatical tone in Chichewa

Where in the grammar are the grammatical tone patterns
represented?

This issue has, surprisingly, received no attention in the
literature on Bantu morphosyntax, as far as we know, and
relatively little attention in the phonology literature
analyzing grammatical tone patterns. (Botne 1990/1 and
Hyman 2016 are among the rare exceptions.) As far as we
can see, the answer to this question is not obvious since a
combination of factors can determine the choice of tone

47 The one exception is that the third-person singular inanimate ergative /a-/ is accented, while other
ergative prefixes are unaccented (Spruit 1986: 57).
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pattern. We hope that the data presented in Chapters 7 and
8 and the attention we draw to the issue of grammatical
representation in this section will stimulate future research

on this topic.

I can only agree that this question is deserving of more theoretical research. Below I will

attempt to analyze the Abkhaz situation, although it seems unlikely that the solution I

propose for Abkhaz will generalize to other languages. Below I give the 25 person

prefixes found in Abkhaz, organized by case.* Apart from the fact that they seem to

behave in parallel metrically, it is striking how segmentally similar almost all of the

affixes are across case categories.

(28) Figure 7.1

Features Absolutive Oblique Ergative
Is /s-/ /s-/ /s-/

2sM /w-/ /w-/ /w-/

2SF /b-/ /b-/ /b-/

3sMm /d-/ 1~/ /3-/

3SF /1-/ /1-/

3sN /j-/ /a-/ /a-/

3p /r-/ /r-/

Ip /h-/ /h-/ /h-/

2p [~/ /f¥-/ /f¥-/

Person prefixes by case

I propose that both of these unusual similarities can be explained if the morphemes in the

table above are decomposed as sequences of two adjacent morphemes. There is only a

48 1 do not include here the possessive prefixes which attach to nouns. However, there is some reason to
treat these as a fourth category of prefixes, as reflected by the glosses in this dissertation. Even when
they appear in verbal complexes, for example when attached to an incorporated noun, they do not
undergo the same morphophonological changes as corresponding oblique person prefixes (see
Yanagisawa 2013: 302-303 fn. 148), with which they are otherwise homophonous.
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single series of nine person markers in Abkhaz, whose underlying forms are those of the
oblique and ergative columns. These nine morphemes combine with a segmentally null
absolutive, oblique, or ergative case morpheme, which carries only metrical
information.” The absolutive and ergative case morphemes are unaccented, while the
oblique case morpheme is accented. I assume that floating accents dock to the left, as
shown in (29) below.

The third-person prefixes have different allomorphs before the absolutive
morpheme. One or two additional allomorphies must be proposed. For example, the
person prefix /a-/ ‘3SN’ surfaces as /na-/ in some conditions in the environment of an
ergative case morpheme, but never in the environment of an oblique case morpheme. And
as discussed above, the ergative case morpheme is accented in the environment of this

/a-/ ‘3sN’ prefix, while it is unaccented with other prefixes.

(29)  Underlying representations of person prefixes

a. Underlying representation of /s-/ ‘18’ (case-invariant)
Line 0 *

Segments S

b. Underlying representation of /@-/ ‘0’ (person-invariant)
Line 1 *

Line 0

Segments

49 Since ergatives surface as voiced before stems which begin with voiced consonants (see main text), it is
possible that the ergative morpheme in these situations has an allomorph which also carries a voice
feature. I do not pursue this here.
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C. Underlying sequence /s-@-/ 150’

Line 1 *
Line 0 * —
Segments S %) S

This decomposition predicts that if one of the person prefixes should disappear, its stress
will remain. This prediction is borne out by the segmentally null allomorph of /a-/ *3sN’,
which appears in obliques with a lexically specified class of preverbs which includes

/k¥h-/ ‘on’.

(30)  Accents on segmentally null morphemes

a. With overt prefix
1. ATISNAKd2 aNIIIIAKIA UPBIKATBUIOYTI
[a-t[*“tsha-k“ha ajfva-kvha Jji-ra-k"h-galo-wp’]
DEF-glass-N.PL DEF.table-N.pPL 3PA-3PO-PREV(0n)-stand-STAT.PRES

‘The glasses are standing on the tables’
Yanagisawa (2010: 228)

ii.

Line 1 *
Line 0 * * — * *
Segments r %) kvh r kwh
3p 0] PREV(ON)
b. Without overt prefix
1. ATIo1a anmIea UKarbUIoyT
[a-t[*“tsha ajfva Ji-9-k¥h-golo-wp’], *...[ji-O-k"'-gdlo-wp’]
DEF-glass DEF.table 3PA-3SNO-PREV(0n)-stand-STAT.PRES

“The glass is standing on the table’
Yanagisawa (2010: 228)
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il.

Line 1 *

Line 0 * * — * *
Segments ] %) %) %) kvh ] kvh
3p A 3sSN 0 PREV(On)

This decomposition also allows us to explain the final condition of (23) c., that all
ergative prefixes become accented in causatives. The single ergative case morpheme in
the language becomes accented in this environment, but is unaccented elsewhere. The
negative morpheme may intervene between the ergative and the causative, but it does not

affect the allomorphy, so it is enclosed in parentheses denoting optionality here.

(31)  Spellout of ergative

Line 1 *

Line 0

Segments E > %) / _ (-NEG)-CAUS
Line 1

Line 0

Segments E > %)

7.5 Pre-accentuation
I turn now to pre-accentuation, where I will also rely on the decomposition of person
prefixes. Recall from Chapter 6, Section 6.3 that pre-accentuation applies in the

following two contexts:

(32) Generalizations for pre-accentuation

a. In unaccented absolutive-only verbs with one element and no preverbs
b. In non-accent-initial absolutive-only verbs with a causative and no preverbs

Although these contexts are extremely similar to each other, I know of no way of

unifying them. I will have to restate (32) a. in terms of segments since I do not use
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Spruit’s (1986) elements, but I begin with the more straightforward (32) b.

It would be simple to write a spellout rule giving the causative some particular
accentual allomorph in the right morphological environment, which is / A-_. Nothing
other than the absolutive person prefixes needs to be specified here. The other
morphemes which can appear between an absolutive and the causative prefix are
obliques, ergatives, the negative prefix, and preverbs. The stipulations ‘“absolutive-only
verbs” and “with no preverbs” in (32) b., justified in Chapter 6, Section 6.3, mean that we
are right to exclude obliques, ergatives, and any preverbs from the environment of the
spellout rule. The negative prefix does give rise to descriptively pre-accenting behavior in
causatives, but this follows from the fact that it is independently known to be accented in
causatives (see allomorphies already discussed and justification in Chapter 6, Section
6.3). The environment / A-_therefore seems to be the one in which the causative
morpheme triggers pre-accenting behavior. The question is which underlying
representation a causative morpheme in this environment could be given to generate pre-
accenting behavior.

I argue that the answer once again lies in a ) parenthesis on Line 0, in addition to
its segmental content /r-/ which does not change. Recall from the discussion above that
the default accentual behavior of the causative is being metrically inert, having no
representation in the metrical grid. By spelling it out as ), pre-accentuation can be

generated. The spellout rules for the causative are given below.
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(33)  Spellout of causative

a. Causative allomorphy

Line 1

Line 0 )

Segments CAUS > r / A- _
b. Default causative spellout

Line 1

Line 0

Segments CAUS - r

The allomorphy for the causative says nothing about the accent status of the stem. Recall
the following patterns from Chapter 6, Section 6.3. Unaccented stems are pre-accenting
(34) a., as are stems which do not begin with an accent even if they contain one later in
the stem (34) b. Stems which do begin with an accent are not pre-accenting (34) c. This is
very reminiscent of the patterns for unaccented stems discussed earlier in this section,
where only suffixes attached immediately at the end of the stem affect the location of
primary stress. Here only accents immediately at the beginning of the stem affect the

location of primary stress.

(34) Pre-accentuation in causatives

a. Unaccented /dz/ ‘disappear’ (pre-accenting)

Wpz!

[ji-r-dz]

/j-r-dz/
3NA-cAUs-disappear
‘Lose it/them!’
Yanagisawa (2010: 365)
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b. Non-initial accent /sk’Vak’Va/ ‘white’ (pre-accenting)

Hpiikoakoa!

[ji-r-sk’vak’va]

/j-r-sk’vak’va/

3NA-CAUS-white

‘Whiten it/them!’

Yanagisawa (2010: 383)
c. Initial accent /t*"/ ‘full’ (not pre-accenting, stress assigned by Dybo’s Rule)

Uptont!

[ji-r-t"hd]

[j-r-tvh/

3NA-caus-full

‘Fill it/them!’

Yanagisawa (2010: 374)
Below I will show that only one rule needs to be added to account for these patterns. In
words like [ji—r—(ﬁ] ‘Lose it/them!’, the causative will introduce a ) parenthesis, as will
the stem-final categorizer. The Line 0 Headedness Parameter Head:R will project a Line
1 gridmark for both. These gridmarks will then be adjacent on Line 1, since the
intervening causative is metrically invisible because it lacks a Line 0 gridmark, leading to
clash resolution and incorrectly predicted final stress: *[ji—r—(ﬁé]. A derivation illustrating
all of these points will be shown below for [ji-r-t**3] ‘Fill it/them!’, where final stress is
correctly predicted since the stem is accented rather than having an accent introduced by
the stem-final categorizing ).

In order to account for words like ‘Lose it/them!’, we could modify the
Headedness Parameter to project the rightmost head of the leftmost foot only. However,
this is not allowed by Idsardi’s (1992) restrictive theory of how gridmarks are projected

from one line to the next. When this outcome is desired in other languages, the solution is

first to project the rightmost gridmark from all feet (i.e. Head:R), followed by projecting
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the leftmost footed gridmark on the next line (Head:L). This solution is unavailable in
Abkhaz, since Line 1 Clash Resolution removes the leftmost Line 1 gridmark in cases of
clash, preventing it from projecting. This is normally desired since it derives Dybo’s
Rule, but to generate [ji—r—(ﬁ] ‘Lose it/them!” another solution must be found. I introduce
the rule Double Parenthesis Deletion for this purpose. It deletes a Line 0 parenthesis
preceded on Line 0 by a parenthesis, allowing us to keep Line 1 Head:R in unmodified

form.

(35) Double Parenthesis Deletion

Line 0 ) - 0 ) X*
The rule must apply before Line 0 Head:R, but is not crucially ordered with respect to
Readjustment or Accented Parenthesis Deletion. With the addition of Double Parenthesis

Deletion, the segmental grammar of Abkhaz stress assignment is complete. The following

is the final inventory of rules, given in the order in which they apply:

Readjustment CV,CV — CV

Accented Parenthesis Deletion Delete ) if there is a preceding Line 1 gridmark

Double Parenthesis Deletion Delete ) if there is a preceding )

Line 0 Head:R Project the rightmost footed gridmark on Line 0 to
Line 1

Line 1 Clash Resolution Iteratively delete accents which immediately
precede accents

Epenthesis Insert schwa after accented consonants and shift
stress to them

Line 1 Edge:LLL, Head:L Project the leftmost Line 1 gridmark to Line 2

Derivations for the three types of causative in (34) are given below. In all cases the
causative allomorphy introduces a ) parenthesis which projects a Line 1 gridmark. In (36)

c. clash resolution on Line 1 deletes this gridmark and allows stress to fall on the stem.
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Note that a clash configuration does occur despite the intervening causative, since the
parenthesis on Line 0 does not affect adjacency of grid marks on Linel, where clash
resolution applies. In (36) a. and b. there is no clash on Line 1 and the accent introduced
by the causative ) parenthesis is the site of primary stress. Note that these derivations do

not show vowel coloring of *[ja] to [ji] (see Chapter 1, Section 1.3.2).

(36) Derivations of causative pre-accentuation

a. Underlying representation
Line 0 * ) * )
Segments ] %) r dz %)
Gloss 3N A cAaus disappear VBLZ
. Readjustment

No change
1l. Accented Parenthesis Deletion

No change
11i. Double Parenthesis Deletion
Line 0 * ) *
Segments ] %) r dz

1v. Line 0 Head:R

Line 1

Line 0 * ) *

Segments ] r dz

V. Line 1 Clash Resolution
No change
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vi. Epenthesis

Line 1
Line 0
Segments

* * ) *

] ) r dz

vii.  Line 1 Edge:LLL, Head:L and surface representation

Line 2
Line 1
Line 0
Segments

b.

Line 1
Line 0
Segments
Gloss

1.

Line 1
Line 0
Segments

il.

Line 1
Line 0
Segments

1il.

1v.

Line 1
Line 0
Segments

(*
* % ) %
] ) r dz

Underlying representation

* ) % k
j 0 r s kv
3N A CAUS white
Readjustment

% k
* ) * * *
] r s kv a

Accented Parenthesis Deletion

% *
* ) * * *
] r s kv a

Double Parenthesis Deletion
No change

Line 0 projection

% %k
) % % %k
] s kv a
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V.

Line 1
Line 0
Segments

Vi.

Line 1
Line 0
Segments

vil.

Line 2
Line 1
Line 0
Segments

C.

Line 1
Line 0
Segments
Gloss

il.

Line 1
Line 0
Segments

1il.

Line 1 clash resolution

) * * * *
] r s kv a kv a
Epenthesis
* % ) * % * *
] ) r s kv a kW

Line 1 projection and surface representation

(*
% % ) % * %
] ) r s kv a kv

Underlying representation

%
* ) * )
j 0 r twh 0
3N A caus full vBLZ
Readjustment
No change

Accented Parenthesis Deletion

*
* ) *
j T tWh

Double Parenthesis Deletion

No change
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iv. Line 0 projection

Line 1 * *

Line 0 * ) *
Segments ] r twh

V. Line 1 clash resolution
Line 1 *

Line 0 * ) *
Segments ] r twh

vi. Epenthesis

Line 1

Line 0 * ) *
Segments ] r twh )
vii. Line 1 projection

Line 2 *
Line 1 (*
Line 0 * ) * *
Segments j r twh 9

I propose that the other condition for pre-accentuation, in (32) a., is accomplished by
similar allomorphies introducing right ) parentheses. Pre-accentuation outside of

causatives can cause stress to fall on an absolutive prefix or on a negative prefix:

(37) Pre-accentuation on non-causatives (Yanagisawa 2010: 583)

a. JIBIQHBI
[do-y-n3]
3SHA-TUN-PST.ABS
‘him/her having run’

b. JIMBIQKQA
[d-md-y-k’¥a]
3SHA-NEG-TUn-NEG.PST.ABS
‘him/her not having run’
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Although this results in a markedly non-unified analysis of pre-accentuation in Abkhaz,
both the negative and the segmentally null absolutive case morpheme are subject to very
similar allomorphies in the analysis I propose. Both require the stem that follows them to
be of the shape C(V), which is how I rewrite ‘with one element’ in a segmental grammar.
These are examples of phonologically conditioned allomorphy, where I make use of the
fact that stems are suffixed with ). Note that this requires the stem and the stem-final
categorizer to have been spelled out before the absolutive and negative prefix. This is
consistent with the observation that suffixes are more closely integrated with stems they

attach to than prefixes are (Nespor & Vogel 1986, Peperkamp 1997).%°

(38)  Spellout of absolutive and negative

a. Absolutive allomorphy

Line 1
Line 0 ) * * )
Segments A o 0 / _ C V)

b. Negative allomorphy

Line 1
Line 0 ) * * )
Segments NEG o 0 / _ C V)

(38) a. generates pre-accentuation in (37) a., and (38) b. in (37) b., in much the same way
as has already been shown for causative pre-accentuation above. The fact that this
analysis uses multiple allomorphies which are nearly identical is a significant drawback.
If stress falls immediately before the stem, it would be preferable to encode this as a fact

about the stem rather than the prefixes which attach to it. Such an analysis is possible if

50 If stems merge with a categorizer as the first step of the syntactic derivation in Abkhaz, the prefix-suffix
asymmetry may fall out if spellout “is cyclic at the phase level” (Chomsky 2001: 9), although I will not
speculate on the phasal structure of highly agglutinative Abkhaz verbal complexes here.
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some stems are pre-accenting and others are not, but this is not the situation found in
Abkhaz. All stems are pre-accenting when they meet the morphophonological
requirements discussed in Chapter 6, and the same stems cease to be pre-accenting if any
requirement is not met. Pre-accentuation is not a fact about stem morphemes, but a fact
about particular constructions and verb types. I repeat the data from Chapter 6, Section
6.3 showing that the stem /lasa/ ‘shine’ is pre-accenting in causatives (39) a., but not

outside of causatives (39) b.

(39) Stress alternations depending on causativity
a. Hpnama!

[ji-r-lasa]

3NA-CcAUS-shine

‘[lluminate it/them!’

Yanagisawa (2010: 368)
b. bnamal

[b-lagd]

2sFA-shine

‘Shine!”

Yanagisawa (2010: 272)
Above I discussed the difficulties in generating such patterns for grammatical tone,
difficulties which I proposed to resolve for person prefixes by decomposing them into
multiple morphemes. I am not aware of any reason to favor a similar decomposition of
Abkhaz verb stems. Nor is it sensible to propose that all Abkhaz verb stems have two
allomorphs, one with a preceding right ) parenthesis for pre-accentuation and one
without. It would be better if stems in the right morphological context for pre-

accentuation could be spelled out twice, first STEM « )STEM adding a parenthesis, and

then again to fill in the stem’s segmental and metrical content.
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An analysis with cophonologies (Orgun 1996, Anttila 1997 among others; see
Inkelas & Zoll 2007 for an overview and evaluation) could operate with a pre-accenting
grammar and a separate grammar for Dybo’s Rule, but the problem remains of deciding
what triggers which cophonology. No individual morpheme or prosodic boundary
appears to be responsible, and it is a cluster of morphophonological properties from
different morphemes which combine to yield pre-accentuation. I am the first to admit that
the analysis I use is far from elegant, and I am sure many improvements can be made.
The argument in favor of the analysis is that it sidesteps the problems outlined above,
relies only on phonologically conditioned allomorphy, and that it generates the data.

The allomorphies above make no reference to the accent status of the stem. In
particular, since the representation of an unaccented segment is a subset of the
representation of an accented segment (missing a Line 1 gridmark), I assume that the
allomorphies in (38) target accented and unaccented stems alike. Since pre-accentuation
only affects unaccented stems, this seems problematic, but just as for the causatives the
allomorphy is sufficient when combined with the regular stress assignment rules already
discussed. Below is a derivation for the past absolute of the unaccented stem /y/ ‘run’,
where pre-accentuation overrides the demands of the lexically accented past absolute
suffix. Crucially, Double Parenthesis Deletion applies to ensure that this unaccented stem
does not project a Line 1 gridmark. After this is a derivation for the same form of the
accented stem /tsha/ ‘go’, where Dybo’s Rule applies as usual, despite the additional

parenthesis introduced by allomorphy of the absolutive case morpheme.
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(40)  Derivation of non-causative pre-accentuation

a. Underlying representation
Line 1
Line 0 * ) * ) *
Segments d %) q %) n
Gloss 3SH A run  VBLZ PST.ABS
. Readjustment
No change
il. Accented Parenthesis Deletion
No change
iil. Double Parenthesis Deletion
Line 1
Line 0 * ) *
Segments d | n
iv. Line 0 projection
Line 1
Line 0 * ) *
Segments d | n
V. Line 1 clash resolution
No change
vi. Epenthesis
Line 1
Line 0 * * ) * *
Segments d ) q n 9
vil. Line 1 projection and surface representation
Line 2 *
Line 1 (*
Line 0 * * ) * *
Segments d ) | n 9
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b.

Line 1
Line 0
Segments
Gloss

1.

Line 1
Line 0
Segments

ii.

Line 1
Line 0
Segments

iil.

1v.

Line 1
Line 0
Segments

V.

Line 1
Line 0
Segments

Vi.
Line 1

Line 0
Segments

Underlying representation

%
d @ " a %)
3sH A g0 VBLZ
Readjustment
* ) * )
tsh a

Accented Parenthesis Deletion

tsh a n
Double Parenthesis Deletion
No change

Line 0 projection

*
~—'
*

tsh a n

Line 1 clash resolution

% ) % %
tsh a n
Epenthesis
% ) % % *
tsh a n
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vil. Line 1 projection and surface representation

Line 2 *
Line 1 (*
Line 0 * ) * * * *
Segments d tsh a n 9

I have now shown how the segmental grammar assigns stress in Abkhaz in a wide variety
of morphological and phonological contexts, and it is time to summarize the lessons

learned about Abkhaz in this chapter.

7.6 Conclusions

The segmental grammar that I have developed in this chapter uses seven rules to assign
primary and secondary stress, including default stem-final stress, and also captures pre-
accentuation and stress-conditioned schwa epenthesis. It accomplishes this by
readjustment rules for CV sequences, clash resolution to ensure that not all accented
segments are stressed on the surface, and rules for which feet project gridmarks to the
next line of the grid. Underlying parentheses are responsible for pre-accentuation and
default stem-final stress, with some rules deleting parentheses to ensure that these
methods of stress assignment do not overapply.

The analysis accounts for several exceptions to Dybo’s Rule, and even exceptions
to those exceptions. All rules are sensitive only to phonological information, and do not
make direct reference to morphosyntactic entities like ‘stem’ or ‘causative’. The analysis
uses only edge marking and headedness parameters from Idsardi (1992) to determine the
projection of gridmarks. The analysis begins with unprosodified underlying
representations, and there is no need to first go through a multi-step derivation to create

prosodic units such as moras.
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There are, of course, significant drawbacks to the segmental analysis. Many of
the allomorphies I propose are relatively ad hoc, and there is no unity in the analysis of
pre-accentuation. I rely crucially on several assumptions about Abkhaz morphology,
including the decomposition of person markers and the existence of stem-final
categorizers. Such morphemes are often segmentally null and have unusual underlying
representations in the analysis I have proposed. These aspects of the analysis are tentative
and warrant more research. [ have justified the more controversial assumptions with their
ability to correctly predict many of the intricacies of Abkhaz stress assignment.

However, the most obvious point of controversy is the fact that underlying accents
are on individual consonants and vowels, and that all stress computation is done directly
with segments. This undermines the allegedly universal importance of the syllable in
stress assignment, and I have not even replaced it with another prosodic unit like the
mora. Despite the reliance on segments, there are traces of some prosodic unit in the form
of readjustment rules for CV sequences, and I have occasionally used segmental
workarounds for cases where it would have been simpler notationally to refer to
language-specific ‘elements’ in the sense of Spruit (1986). The next chapter is devoted
entirely to alternative analyses of Abkhaz stress assignment, with discussion of both
syllabic and moraic approaches. I develop a moraic analysis based on feet without
metrical grids. I argue that both theoretical and empirical drawbacks abound in analyses
which rely on prosodic units, so that the evidence favors the segmental analysis presented

in this chapter.
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Chapter 8: Alternative Analyses with Prosodic Units

In the previous chapter I provided a detailed analysis of Abkhaz stress assignment which
makes direct reference to segments. In this chapter I discuss alternative analyses which
instead make reference to prosodic units, including syllables and moras. I discuss
evidence for syllables from native speaker intuition as well as poetry and music, evidence
which converges on syllables much larger than the units relevant in Abkhaz stress
assignment. I show that attempting to use these large syllables to assign stress fails to
account for more than 40% of stress alternations in the nominal corpus. Most of the
chapter is therefore devoted to pursuing a moraic analysis of Abkhaz stress, which relies
on metrical feet. This analysis keeps Spruit’s (1986) ‘elements’ from Chapter 6 intact, but
argues that these units, which are often CV or C in size, are moras. I argue that like
previous moraic analyses of Abkhaz (Kathman 1992, Vaux & Samuels 2018), the moraic
analysis is empirically successful, but suffers from several theoretical drawbacks.

A moraic analysis must admit up to six moras in a single syllable, twice as many
as the three (and in many languages only two) moras which are typologically recognized
as the crosslinguistic maximum. Many of these moras must also dominate only onset
consonants, an impossibility in several models of moraic syllabification. Moreover, the
distribution of onset moras in Abkhaz is different from that of other languages argued to
have moraic onsets. Finally, I show that building moraic feet which capture the core
patterns of Abkhaz stress assignment inevitably leads to violations of syllable integrity.
Abkhaz has monosyllabic words with different patterns of stress alternation, and this
requires foot boundaries which split these monosyllables down the middle. I argue that

these theoretical problems remain even if no prosodic constraints are violated in surface
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representations, and that underlying moras do not improve the analysis.

These arguments strengthen the case for a segmental analysis of Abkhaz stress,
such as that provided in the previous chapter. However, as in the analysis of any complex
phenomenon, there are analytical choices at every step where I have taken one decision
and where other linguists may have preferred other decisions. The moraic analysis I
develop is the first to use feet rather than metrical grids, and although I make reference to
work which goes beyond Dybo’s Rule, a fully worked out moraic theory which includes
pre-accentuation and other details has yet to be provided. I argue in this chapter that the
moraic analysis faces significant drawbacks even when only Dybo’s Rule is considered,
but it may be the case that some of these problems are alleviated if additional data on pre-
accentuation and morphological exceptions are taken into account.

This chapter is structured as follows. In Section 8.1 I discuss syllabic analyses of
Abkhaz, and introduce evidence from speaker intuition and metrics which argues against
treating Spruit’s (1986) ‘elements’ as syllables. I also show that the syllables which
emerge from such pieces of evidence are unsuitable as stress-bearing units in Abkhaz,
failing to explain 40% of nominal stress alternations. I turn to the mora as stress-bearing
unit in Section 8.2, developing a foot-based analysis and discussing previous analyses in
some detail. I focus on theoretical drawbacks concerning the relationship between moras
and syllables in these analyses. Several proposed prosodic universals are violated, either
in surface representations or at earlier stages of the derivation in serial theories. Section

8.3 offers concluding thoughts.
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8.1 Syllabic stress

8.1.1 Background

There is a strong typological connection between stress and the syllable. Hayes (1995:
49) says that it is universally the case that in a word with two syllables, there can be at
most two possibilities for stress: either on the first syllable or on the second. This
amounts to saying that the stress-bearing unit is the syllable in all languages which have
stress. In this respect Hayes (1995) disagrees with Halle & Vergnaud (1987) who allow
stress to fall on different-sized units, including the mora, on a language-specific basis.
Hyman (2006) agrees with Hayes (1995), proposing that syllable-dependency is a
definitional property of word stress. Other word-level prosodic phenomena like tone may
be sensitive to other units like moras (or perhaps even the segment; Andersson 2021). But
for Hyman (2006), unless the syllable is the relevant prosody-bearing unit the
phenomenon in question definitionally cannot be stress. Based on this typological
perspective on the importance of the syllable in stress systems, it is appropriate to begin
by considering Trigo’s (1992) analysis of Abkhaz where Spruit’s (1986) elements are

reanalyzed as syllables.

8.1.2 Elements as syllables

Recall from Chapter 6 that in Spruit’s (1986) analysis of Abkhaz, an ‘element’ is a
language-specific unit, often with the shape C or CV. Trigo’s (1992) analysis of Abkhaz
stress accepts the prosodifications that elements entail, but instead of using the language-
specific label ‘element’, Trigo (1992) treats the relevant units as syllables. This means

that at least in terms of representations, Trigo’s account is identical to Spruit’s, albeit with
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a different label for the prosodically relevant unit. However, Trigo (1992) also advances
the understanding of Abkhaz stress assignment considerably by discussing in detail
several classes of exceptions to Dybo’s Rule and how they can be analyzed by splitting
up the unitary “Dybo’s Rule” into three separate phonological rules.

Note that the commitment to elements-as-syllables entails accepting many
vowelless syllables in Abkhaz, since many ‘elements’ consist of only a single consonant:
“[O]ne must assume that every consonant in Abkhaz is capable of bearing stress i.e., that
every consonant is underlyingly syllabic” (Trigo 1992: 196). The phrase ‘every
consonant’ here refers to consonant phonemes (types) rather than consonants in
individual words (tokens). The use of elements means that immediately pre-vocalic
consonants, for example, are not syllabic in Trigo’s (1992) analysis, but all consonants
which occur in other environments are. A word like [ap"h¥ads] ‘woman’ therefore consists
of four syllables /a/, /pt/, /h%/ (the schwa being epenthesized), and /s/ (Trigo 1992: 198).
Such syllabifications are reminiscent of analyses of Imdlawn Tashlhiyt Berber words like
[ra.tk.ti] ‘she will remember’ (Dell & Elmedlaoui 1985: 113), or indeed [?s’.k.t&kw.:[\,s’]
‘he arrived’ in some analyses of Nuxalk (see discussion of alternative syllabifications in
Bagemihl 1991: 593).

Trigo’s (1992) analysis maintains the typologically motivated connection between
stress and syllables which is made explicit in work discussed above, such as Hayes
(1995) and Hyman (2006). Although this may be desirable, there are several arguments
against treating elements as syllables in Abkhaz: it does not agree with syllabifications
given by native speakers, and it does not agree with syllabifications inferrable from

Abkhaz poetry and music. I also discuss segmental phonological processes which appear
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to be sensitive to syllable structure, and which may favor larger syllables than those
proposed by Trigo (1992). These sources of information suggest that Abkhaz syllables
obligatorily have a vocalic nucleus, with consonants always occuping either onset or coda
position even when this results in long clusters. The evidence is discussed in the next

subsection.

8.1.3 Evidence concerning syllables in Abkhaz
Several works describe Abkhaz syllabification, and there is broad consensus on many of
the details. Syllabifications with vowels as the only nuclei are found in Hewitt’s work,
even when this results in sonorant-obstruent onset clusters as in monosyllabic [m{s’3k’]
‘one piece of wood’ (Hewitt 1979: 262-263). Arkadiev & Lander (2021: 379) also claim
that clusters of this type involve “non-syllabic sonorants” in Abkhaz and closely related
Abaza. Spruit (1986: 83) is the only work I am aware of which has syllabic sonorants in
this position, where he gives as an example disyllabic [m.thdk’] ‘one present’. Some work
on varieties of Abkhaz other than Abzhywa have reported the presence of syllabic
consonants. Andersson et al. (2023) discuss Cwyzhy Abkhaz forms like [3k’]~[39k’]
‘one piece of meat’. Bruening (1997), also working on Cwyzhy Abkhaz, argues that this
variety lacks complex clusters entirely, with a combination of syllabic consonants and
epenthetic non-moraic vowels being used to analyze long strings of consonants.

Since none of these claims about syllabification have been made by native
speakers of Abkhaz, it may be helpful to examine what native speakers say about
syllabification. Aristava et al. (1968: 25) write that “[a]s in other languages, the sounds

which make syllables in Abkhaz are vowels™'. They therefore have a bisyllabic [am.sdn]

51 Russian original: “Kak u B Apyrux s3blkax, B POJH CIOroo0pasyloIInX 3BYKOB B a0Xa3CKOM SI3bIKE
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‘sea’ (Aristava et al. 1968: 25) rather than a form with four syllables required by Trigo’s
(1992) analysis: [a.m.sd.n]. More recently Arstaa et al. (2014: 94) write that “[i]n the
Abkhaz language the vowels a, 3, e, 0 make a syllable” (bolding in original; Arstaa et al.
2014: 92), with separate discussion of the dual nature of [j], [i] and [w], [u]. In their list
of possible syllable shapes one finds monosyllabic example words like [émféhxw]‘surplus,
redundant’, [phstthvak’] ‘one storm cloud’, [damsyt’] ‘I took him/her from it’, and
[phslém(ﬁk’] ‘one grain of sand’. There is not much discussion of long medial clusters in
the literature (pace Cvinaria 1987: 70-71), but VCCV is generally syllabified as VC.CV
(Aristava et al. 1968: 25, Hewitt 1979: 262, Cvinaria 1987: 70).

This corresponds well with intuitions from non-linguists that I have come across
when working on Abkhaz. For example, when I pointed out to an Abkhaz speaker that the
word ‘five’ sounds almost disyllabic [x*u.bd], he insisted that [y*ba] has only a single
beat. This is despite the presence of a range of factors which might lead one to expect a
disyllabic parse: 1) the cluster violates the sonority sequencing principle, ii) the cluster
disagrees in voicing, iii) the cluster disagrees in secondary articulation of the consonants,
and iv) there is a transparent morpheme boundary between /yx*-/ ‘five’ and /-ba/ ‘non-
human numeral’. Arstaa et al. (2014: 94) also give this same word as monosyllabic.
Cvinaria (1987: 68-69) expresses some doubts about the syllabification of some numerals
with consonant clusters, but concludes that when there is an extra syllable there is also an
unstressed schwa: [bzba]~[bazba] ‘seven’. The intuition of Abkhaz speakers is clear that
all Abkhaz syllables, at least in the Abzhywa dialect studied in this dissertation, have

vocalic nuclei.

BBICTYIAIOT IVIacHbIe”, my translation.
52 Abkhaz original: “Arncya Ob3ioachl anpipa kapriont adkebikakoa a, bl, €, 0.”, my translation.
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The same syllable types that native speakers describe, with obligatory vowels and
long consonant clusters, are also the units found in Abkhaz poetry and music. Generative
linguistic analyses of metrics have a long history (see Halle & Keyser 1966 for an early
influential paper, and Blumenfeld 2016 for a recent overview). Examples from Moroccan
Arabic and English will illustrate how poetry can give insight into syllable structure. In
English /sk/ clusters are perceived by native speakers to form complex onsets, and this is
readily observed in syllable-counting meters, as in the following line of iambic
pentameter from William Wordsworth. Below W stands for a metrically weak syllable, S
for a metrically strong syllable, and ( ) parentheses enclose metrical feet. Note that if

‘scorn’ were parsed with disyllabic [s.k] the line would no longer form five iambs.

(1)  Aline from William Wordsworth

Scorn not  the Son- net, Cri- tic; you have frowned,
W 9 W °S) W S W °S) W S)

By contrast, the similar cluster /sq/ in Moroccan Arabic behaves metrically in the exact
opposite way to English /sk/. Below is a line from ‘the q‘s‘i‘d*a® of Muni’ (Al-Fassi 1997:
5-6), where lines follow the metrical pattern WWWSSWW. Note that [s.q] must be

treated as disyllabic for this line to scan.

(2)  Aline from the g'sfi‘d‘a® of Muni (Dell & Elmedlaoui 2002: 255)
s- qa- ni kas  men m‘- rfaf-  rfaf

w w W S S W W

‘He has handed me a cup of bitterness’

The metrifications found in Abkhaz poetry and music are decidedly English-like, and

never show vowelless parses of consonant clusters as in Moroccan Arabic. The verse
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below, from which I have removed a refrain of nonsense syllables which occurs between
each line in the original, illustrates possibilities for complex onsets. There is no regular
alternation between stressed and unstressed syllables, but each line has four syllables
before a pause (caesura, marked by I), and four syllables after it according to Kogonia
(2019: 306-307). In the second line, a schwa is elided due to poetic hiatus resolution rules
(which I have marked with the symbol _ ), for which see Cvinaria (1987: 66). The meter
only guarantees the number of syllables and not the location of syllable boundaries, but it
is the number of syllables that is of interest. For purposes of presentation I have applied
the syllabification criteria from Hewitt (1979: 262-263) to determine the location of
syllable boundaries. I have modernized the orthography, and supplied word stresses based

on dictionary sources.

(3) A metrified Abkhaz poem (Kogonia 2019: 306-307)

[fob. 36n da. t[¥hojt’ [
HIbb10KBbOH JIBITIOOMT,

noon she.falls.asleep

3. thon dgs. 10jt’]
IOBIIIBTHIH JITBIJIOUT

sunset she.gets.up

[sak™h. lej > vaphy. lej [
Caxonen TIQAIIIBJICH,
and.with.powder and.with.lipstick

lyo Its’_ej. ba. thowp’]
JIXBI-JIGHI CHOBITOYTI

her.head her.mouth  are.assembled

[[5yv. da thay. no I
JIpixona TBIXHBI,

her.collar dipping
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Imag. ra vt va. nd]
aMarpa XTIOAHBI
her.sleeve being.cut
‘She falls asleep at noon, she gets up at sunset.
Her make-up is on, both powder and lipstick,
In a low-cut top with short sleeves.’
This poem illustrates tautosyllabic parses of word-initial clusters with falling sonority,
such as [ly] and [Im], where the poem would not scan if these clusters involved a syllabic
lateral. Other complex onsets are [dg] and [x:[]"”]. In [a’wéphf.lej] ‘and with lipstick’, the
medial CCC cluster is divided between onset and coda, instead of a trisyllabic parse like
*[44.p"[ lej].

Another example of complex consonant clusters comes from a poem by D. Gulia.
In the couplet below each line consists of two iambs (Cvinaria 1987: 160). As above,
[p"f] is treated as a complex coda in line 1, and not as a syllable of its own, despite the
rising sonority. Line 2 illustrates a CCC coda cluster in the syllable [f:fWhérjcg’t’]. Again the

syllabification of these forms is guaranteed by the requirements of the meter, and they

would not scan with alternative syllabic parses.

(4)  From a poem by D. Gulia (Cvinaria 1987: 160)

[a.  [vapf q’ap"f. dz4]
Anroamis kanmibza
dawn/glow very.red

[jaa. t/"hérts’t’ fo3.  dza]
Naanosipr IIBBDKB3
it.rose.up early.morning

‘The blushing morning glow
Came rising up at dawn.’
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The same patterns of metrification are found in traditional Abkhaz music. The example
below comes from the ‘Song of Nart Sasryq©a’, a hero in the North Caucasian epic, the
Nart sagas. The metrification comes from the number of notes on which each word is
sung in the accompanying sheet music, and the locations of the syllable boundaries from
the typesetting of the lyrics. Note the presence of both complex onsets [bs], [ptx], [rt],
and the complex coda [jt’]. I have removed the meaningless syllables [a.ha.ha.ha] from

Line 2.

(5)  From the Song of Nart Sasryq°a (A$°ba 1986: 54)

[san san bsdr. pPya. far. hva  bom. [¥an]
Can caH OchIpIXanbapxoa OBIMILIOaH,
my.mother ~ my.mother  that.I.embarrass.you do.not.fear

‘Mother, fear not, don’t be ashamed!’

som. ya. yvas. tha.  kvha  rthdph g“as. thojt’]
CriMeaxoacTtakoa PTHIT r'9acTOUT
my.paths their.place I.pay.attention.to

‘I know where the road bends and turns.’

As a final consideration in the discussion of elements as syllables, I will mention certain
segmental phonological processes which have a straightforward explanation if syllables
are large enough to include codas, contra Trigo (1992). In Chapter 1, Section 1.3.2 1
described a process of vowel coloring by adjacent glides, whereby /aj, aw/ — [e]j, ow]
respectively (Arstaa & C'kadua 2002: 23-29, Jakovlev 2006: 306, O’Herin 2021: 453-
454). This process only applies when the glides stand before a word boundary (i.) or
another consonant (ii.). Before a vowel (iii.), vowel coloring does not apply (Hewitt

2010: 13).
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(6)

il.

1il.

il.

iil.

Vowel coloring
/aw/ — [ow]

/1-q’a-w/

[ii-q’0-w]

A.REL-be-STAT

‘which is, which are’
Yanagisawa (2010: 246)

/1-q’a-wp’/

[ji-q’0-wp’]
3NA-be-STAT.PRES

‘it is, they are’
Yanagisawa (2010: 246)

aya
/a-wa/

[a-wa]

DEF-relative

‘relative, kin’
Yanagisawa (2010: 423)

/aj/ — [¢]]

Wkanen?

/j-q’ala-j/

[ji-q’ale-j]
A.REL-happen-Q

‘What happened?’
Yanagisawa (2010: 248)

ukaneut

/j-q’ala-jt’/

[ji-q’alé-jt’]
3NA-happen-DYN.FIN

‘it happened’
Yanagisawa (2010: 248)

anarea

/a-jat[™™a/

[a-jat/"va]

DEF-star

‘star’

Yanagisawa (2010: 165)
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The crosslinguistically recurring conjunction of environments / _ {C, #} was one of the
motivations for introducing the syllable into generative phonological analyses. The
pattern in Abkhaz can be described as applying only to coda glides, which of course
presupposes having syllables large enough to contain codas. For Trigo (1992) the
situation is different, since the syllabifications of /aw#/, /awC/, and /awa/ are [a.w],
[a.w.C], and [a.wa] respectively. Vowel coloring only applies when the glide is in a
different syllable to the vowel, but this is not enough, since that condition also includes
[a.wa]. Trigo would have to describe the environment of vowel coloring as “before
nucleic glides”.

There may certainly be a way of generating the correct surface forms in Trigo’s
(1992) approach. However, many models of phonology employ separate mechanisms
(e.g. feature spreading) for processes like assimilation, and such processes are often
limited to applying within some domain such as the syllable. It is interesting that such an
analysis of vowel coloring is only possible if syllables in Abkhaz are large enough to
accommodate coda consonants. Accepting Trigo’s (1992) syllabifications means rejecting
this particular type of analysis for Abkhaz vowel coloring, in favor of what is effectively

a harmony process, affecting adjacent nuclei.

8.1.4 Syllables as stress-bearing units

Because of the data laid out above, chiefly the speaker intuitions and metrical data, I do
not believe it is fruitful to treat Spruit’s (1986) elements as small, sometimes vowelless
syllables. The available data instead converge on syllables with long clusters in both

onset and coda position, which obligatorily contain a vowel. However, one can ask
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whether the syllables that the evidence points to are equally good as elements at capturing
patterns of Abkhaz stress alternation. Perhaps elements are unnecessarily small, and
larger syllables have similar empirical coverage. Since all Abkhaz syllables have vowels,
accentual contrasts could be hosted by underlying vowels rather than by any underlyingly
syllabic consonants. This is commonplace in analyses of lexical stress systems of other
languages. The following citations are taken from Kdhnlein & Coppola (2023), who also

argue that only vocalic elements play a role in lexical stress.

(7)  Vowels as the locus of underlying accentual contrasts
“Accent is encoded as a lexical prominence, i.e., a grid
mark over an accented vowel in the underlying

representation” (Alderete 1999: 17)

“A lexical accent can be associated to a vocalic peak /.../ or
be floating” (Revithiadou 1999: 2)

“[I]t is possible that [stress] depends on the presence of
[+vocalic]” (de Lacy 2020: 2)

“Lexical accent is an underlying prominence hosted by a
vocalic peak” (Yates 2017: 16)

“[S]tress is positionally marked by linking a m-node to the

vowel that bears stress, and I assume that this linking is

present underlyingly on roots.” (Spahr 2016: 88)
I will argue that while theoretically motivated by previous work and empirically
motivated by data on Abkhaz syllables, an analysis where only underlying vocalic
segments bear accents does not come close to the empirical coverage of a theory based on
elements. The reason for this is primarily that the vowel schwa is not present in

underlying forms (see Chapter 4). Although it contributes to the syllable count on the

surface (see metrical data earlier in this section with many schwas being metrically
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relevant), its absence underlyingly means that it cannot host any accent specifications.
Stems without underlying vowels are therefore predicted not to participate in stress
alternations, contrary to fact.

I ran a Python 3 script to evaluate the empirical coverage of a syllabic analysis on
the corpus of 545 definite-indefinite alternations described in Chapter 2, Section 2.2. The
methodology is nearly identical to that described in Chapter 5: the script attempts to find
an underlying representation for each stem such that, when Dybo’s Rule with stem-final
stress is applied, the surface stress placements attested in the corpus are obtained.
However, the following changes were made to evaluate accent on syllables (underlying
vowels) rather than ‘elements’ as in Chapter 6. Note that schwa is ignored since schwa is
not a phoneme (see Chapter 4), and therefore cannot carry underlying accent

specifications.

(8)  Modifications for evaluation of a syllabic theory of Abkhaz stress

a. Stems are syllabified as if schwa were not present: the script sees surface forms
such as [a-t’dsa] ‘hole’ but treats the stem as monosyllabic /t’sa/

b. Stems are allowed as many accent specifications as there are vowels: underlyingly
vowelless stems such as /dz/ ‘water’ are always treated as unaccented, since
there is no vowel to carry an accent

c. Default stem-final stress only results in epenthetic schwa if the stem is vowelless
(i.e. as a last resort if there is no underlying vowel to carry stress): stem-final
stress on /["t"/ ‘flower’ is predicted to yield [[*t"d], but stem-final stress on /sas/
‘guest’ is predicted to yield [sas] rather than [sas3]

Five definite-indefinite pairs were not evaluated by the script due to having segmentally

different allomorphs in the definite and indefinite (see Chapter 6, Section 6.1.9 for

details). The results for the 540 pairs which were evaluated are shown below.
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9 Figure 8.1

Correct / total
(forms)

Correct predictions
(forms, %)

Correct / total
(pairs)

Correct predictions
(pairs, %)

712/ 1,080

65.93%

307 /540

56.85%

Evaluation results (syllabic theory, nouns and adjectives)

As in Chapter 6, the percentage of forms predicted is higher than the percentage of pairs
since for some words, there is an underlying accent specification which works for only
one of the two forms in the definite-indefinite pair. For example, for an alternation on an
underlying vowelless stem, e.g. [a-p"sd] ~ [p"sd-k’] ‘soul’, the stress on the indefinite is
correctly predicted: the stem is unaccented because it is vowelless, and unaccented roots
receive default stem-final stress. However, if the stem is unaccented, the definite form is
incorrectly predicted to be *[a-p's]. The fact that a vowelless stem is receiving non-
default stress cannot be explained under this theory. Hence only the indefinite is counted
as correctly predicted, adding one to the count of total correct forms, but zero to the count
of total correct pairs.

It was clear that this analysis would perform worse than allowing each element to
bear an accent, since there are demonstrably vowelless stems which show stress
alternations in Abkhaz. The evaluation above allows us to quantify exactly how much
empirical coverage is sacrificed. By comparing the 56.85% percentage above to the
97.78% for elements from Chapter 6, we can see that approximately 40% of the Abkhaz
nominal lexicon requires underlying accents on vowelless units. Accordingly, Abkhaz is

not a language whose stress system is based on syllables.
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8.1.5 Conclusions on syllables

Analyses where lexical accents are the property of underlying vocalic peaks, which have
worked so well for so many other languages, cannot account for four-tenths of the stress
alternations in Abkhaz nominals. Nor is it the case that the small vowelless units which
Abkhaz seems to require so often are themselves syllables. As I have argued in this
section, converging evidence from native speaker judgements and metrics suggest that
Abkhaz syllables obligatorily have a vocalic nucleus, and that they contain long
consonant clusters. For these reasons I will not pursue a syllabic analysis of Abkhaz in
the remainder of this chapter. Although much has been written about the connections,
sometimes claimed to be universal, between syllables and stress, I have argued that
Abkhaz is not a language with a syllabic stress system. What is needed appears to be a
unit smaller than the syllable, which may include a vowel or which may just include a
consonant. In the next section I turn to a moraic analysis of Abkhaz stress, since the mora

appears to fit this description perfectly.

8.2 Moraic stress

8.2.1 Introduction

Several linguists have noted that Spruit’s elements in Abkhaz resemble moras in many of
the world’s languages (Kathman 1992, Vaux & Samuels 2018). In a CVC word, the CV
unit is grouped together as an element, while the final C constitutes an element of its
own. This is identical to the moraification of a CVC word in a language where coda
consonants are moraic. In this section I construct a moraic analysis of Abkhaz stress

assignment in Harmonic Serialism (McCarthy 2000, 2010). Spruit’s elements are retained
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as is, but are interpreted as moras and not as language-specific ‘elements’. This grammar
includes moraification and syllabification, and assigns stress according to Dybo’s Rule by
virtue of constructing trochaic feet over moras rather than syllables. I adopt here the
syllabifications favored by metrical evidence and native speaker intuition discussed in the
previous section. The grammar does not include pre-accentuation or any of the other
departures from the core of stress assignment discussed in Chapter 6, and is therefore
incomplete. For a grammar of Abkhaz stress which does include these additional
complications, see the segmental analysis in Chapter 7.

What I call the core of Abkhaz stress assignment above is sufficient to illustrate a
number of important properties of the moraic analysis which call into question the
usefulness of treating elements as moras. Most of these properties are shared by existing
moraic analyses in the literature (Kathman 1992, Vaux & Samuels 2018), and do not only
arise in the grammar I construct here. In particular, treating elements as moras 1) requires
syllables with up to six moras, and 2) requires up to three moras dominating only onset
consonants. I argue that what is known about the mora typologically, even if moraic
onsets are granted, should lead us to reject this analysis. Vaux & Samuels (2018) are
aware of both 1) and 2) as problems with Kathman’s (1992) moraic analysis of Abkhaz,
and revise certain assumptions about moraification in order to remedy these problems.
Their analysis crucially relies on underlying schwa, which I have argued against in
Chapter 4. I show that even if schwa were a phoneme, both problems 1) and 2) persist in
Vaux & Samuels’ (2018) analysis once certain polymorphemic forms are taken into
account.

Previous analyses of Abkhaz stress are grid-based, although Vaux (2015) and
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Vaux & Samuels (2018) use feet in the sense of bracketed grid theories (see Idsardi 1992,
Kager 1995, Hayes 1995 among others), as in the segmental analysis in Chapter 7. The
grammar | construct here is the first attempt to assign stress in Abkhaz using feet and no
metrical grids. I show that even if the previously mentioned problems for moraic analyses
are set aside, constructing moraic feet in Abkhaz leads to violations of syllable integrity
(Prince 1976), the constraint which requires that foot boundaries also fall at syllable
boundaries. Abkhaz has monosyllabic words which display different patterns of stress
alternation, and which must be footed differently to account for their behavior. It is
impossible to foot a monosyllabic word in two ways without having at least one foot split
a syllable in two. This violates syllable integrity, which has been argued to be a universal
property of human language. I argue that syllable integrity violations must occur even if
surface representations in Abkhaz always respect this constraint, and that this is
incompatible with Optimality Theoretic models of absolute universals.

Below I first construct a moraic grammar of Abkhaz stress assignment, with
syllabification in Section 8.2.2 and footing in Section 8.2.3. This is followed by a
discussion of the drawbacks of this approach in Sections 8.2.4-8.2.7. I discuss several
ways in which ‘elements’ fail to resemble the moras familiar from other languages. As a
consequence, Abkhaz violates prosodic constraints typically imposed on surface
representations. Sections 8.2.6-8.2.7 discuss analyses of Abkhaz where surface
representations respect prosodic constraints, while either underlying or intermediate
forms of the derivation do not. I conclude that moraic analyses are theoretically
undesirable independently of the stage at which prosodic constraints apply. Additional

discussion of languages which have been analyzed as violating syllable integrity can be
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found in Chapter 9, Section 9.2.

8.2.2 A grammar of syllabification

The grammar below is based closely on Elfner’s (2009) theory of syllabification in
Harmonic Serialism (HS).” In HS the input-output mapping happens as a result of
iteratively passing the output of one step of the derivation as the input to the next. This
process is repeated until the output is the same as the input, at which point the derivation
is said to have converged. HS has a so-called gradualness requirement, meaning that
GEN outputs only candidates which differ from the input in one operation. The following

are counted as single operations by Elfner (2009):

(10)  Operations in Elfner (2009)

a. Project Syllable: create a syllable with a moraic nucleus
b. Core Syllabification: create a syllable with a moraic nucleus and non-moraic onset
c. Adjunction: Adjoin a segment on the left (onset) or right (coda) of an existing

syllable. The adjoined segment may, but need not, become moraic in a single step
Although Core Syllabification could be accomplished by Project Syllable followed by
Adjunction (on the left, without adding a mora), Elfner (2009) shows that this leads to
pathological predictions. It allows /CVCV/ strings to be parsed CVC.V and therefore
treated as heavy for the purposes of stress assignment. A separate operation of Core
Syllabification (as in Steriade 1982 among other work) is therefore justified. In the
grammar [ develop, the constraint ParseSeg(ment), which favors the parsing of segments

into moras and syllables, is a high-ranking constraint. The importance of this constraint is

53 In later work, Elfner (2016) proposes an entirely different theory of similar empirical phenomena,
where syllabification is ‘free’, not counting as an operation at all for the purposes of GEN.
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what drives the syllabification/moraification operations in (10) in derivations of Abkhaz
words.

Abkhaz words like [phsdk’] ‘one wind’ are divided into three elements [p.sa.k’],
and therefore three moras under the analysis pursued here. Note that this includes a
moraic onset [p"], while the immediately prevocalic consonant [s] is not assigned a mora,
and is instead grouped with the vowel. In order to achieve this, I use Topintzi’s (2006: 45)
MoraicOnset, the onset counterpart of Weight-by-Position (see also Topintzi 2010, 2011).
I assume, contra Elfner (2009) and Hayes (1989: 254) but following Hyman (1985: 89)
and Hayes (1995: 53) among others, that onsets created from Core Syllabification share
the nucleic mora with the vowel. MoraicOnset will not assign such consonants another
mora, which is desirable since immediately prevocalic consonants in Abkhaz do not have

their own moras/accent specifications.

(11)  Figure 8.2

a. Elfner (2009) b. Current proposal

Possible moraic representations of onsets
The following constraints, which I rank in the order in which they are given below, will

now accomplish much of Abkhaz syllabification and moraification. Note that I do not
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show certain common constraints like Onset and NoCoda, which are routinely violated in
Abkhaz. 1 assume that they are dominated by constraints that would repair their
violations, such as Dep-10 and Max-IO. I use the constraint name *Nucleus/C (Prince &

Smolensky 1993/2004) below for what Elfner (2009) calls *o/C.

(12)  Syllabification constraints

ParseSegment (ParseSeg)  Assign a violation for every segment not dominated by a

syllable

V-mora Assign a violation for every vowel not dominated by a mora

MoraicOnset Assign a violation for every onset consonant not dominated
by a mora

Weight-by-Position Assign a violation for every coda consonant not dominated
by a mora

*Nucleus/C (*Nuc/C) Assign a violation for every consonantal nucleus

*Complex Assign a violation for every syllable with a complex onset
or coda

Like Topintzi (2006), I use the cover constraint Moraic to stand in for all constraints
requiring moras. Since I follow Elfner (2009) in assuming that vowels must be assigned a
mora during the course of the derivation (contra Hayes 1989 among others, for whom
vowels are underlyingly moraic), I include in the Moraic cover constraint also
Rosenthall’s (1994) V-mora, requiring that vowels be moraic.

Let’s consider how this grammar syllabifies /a-tsPha/, the definite form of /ts"ha/
‘bridge’ (Yanagisawa 2010: 498). I enclose syllables in ( ) parentheses and use subscript
u to denote moraic segments. Note that in (C,C,V,), C, shares a mora with the vowel

while C; does not. If C, is moraic, I will write (C,CV,).
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(13) /a-tsPha/ ‘bridge’, step 1

/atstha/ | ParseSeg | Moraic | *Nuc/C | *Complex
atshha | *%*1% SRR
o a:[gh(hau) ® *%
a(:c-éhhp)a ®% EE )
(au)tAShha oAk | k%

Core Syllabification (second candidate) is the only operation which can parse two
segments into a single syllable, and it will therefore be chosen over no change (first
candidate) and Project Syllable (final candidate). The choice between a@h(hap) and the
implausible-looking a(ﬁhhp)a is made by *Nuc/C, as in Elfner (2009: 22, fn. 21).

In the next step of the derivation, the initial vowel will be syllabified.

(14)  /a-tshha/ ‘bridge’, step 2

/a@h(hap)/ ParseSeg | Moraic | *Nuc/C | *Complex
a:[gh(ha“) k) *%

o (aytsh(ha,) | * *
a(@hhau) * k| *
a(ts",ha,) |* * *|

Syllabifying the vowel is preferable to syllabifying the consonant (with or without a
mora) since it avoids violations of *Complex. In the final derivational step, the affricate
is syllabified, eliminating the final ParseSeg and Moraic violations. Due to high-ranking
*Complex, it is syllabified as the coda of a preceding syllable, in line with literature on
Abkhaz syllabification (see Section 8.1.3). Because of Moraic, candidates with non-
moraic onsets or codas are harmonically bounded by their moraic counterparts with this

subset of constraints.>*

54 Of course in a fuller constraint set we would also find a constraint banning moraic onsets, *p/Ons
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(15) /a-tsPha/ ‘bridge’, step 3

/(au)?sh(hap)/ ParseSeg | Moraic | *Nuc/C | *Complex
(a,)tsh(ha,)  *!

(auts")(ha,) *|

o (ats")(hay)
(a,)(ts"ha,) *| *
(a,)(ts".ha,) *|

At this point the derivation converges since there are no changes that result in a better
syllable structure, and the output is VC.CV [(ap?shu)(hau)]. The same grammar is capable
of prosodifying words without underlying vowels, as shown below for /b-y/ 2sra-write

‘Write!” [byd] (Yanagisawa 2010: 584).

(16)  /b-y/ “Write!’, step 1

/b-y/ | ParseSeg | Moraic | *Nuc/C | *Complex
= (byy *

b(y,)  *! * *

(by | *! * *

In this short word, the derivation converges after only a single step. In longer vowelless
words, additional syllables would be created, just as shown above for the polysyllabic

/atshha/ ‘bridge’.

8.2.3 A grammar of foot structure
Now that both moras and syllables are in place, the grammar must be expanded to use

these prosodic units to assign stress by Dybo’s Rule (see Chapter 5 for arguments for this

(Topintzi 2006: 45). By ranking such a constraint highly it is possible to generate outputs without
moraic onsets, as is the case in most of the world’s languages.
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rule of stress assignment). I assume that accents are autosegments linked to segments in
the underlying representation (Revithiadou 1999, Yates 2017). Recall that stress falls on
an accent not immediately followed by an accent. In other words, stress assignment
depends on a binary grouping accented-unaccented. Such a binary strong-weak group can
be straightforwardly modeled as a moraic trochee, with an accented head mora and an
unaccented dependent. I use conventional constraints such as Trochee and (the moraic
version of) FootBinarity to ensure the creation of such feet. Accented moras are
preferentially placed in head position by a constraint Accent=Head. Parts of the word
which cannot be parsed according to these requirements are left unfooted. A Leftmost
constraint is included to mark the leftmost foot as the head foot, receiving primary stress,
while other feet receive secondary stress. All feet are also subject to schwa epenthesis if
no vowel is available (see Chapter 4), discussed further below.

There is one exception to the conditions above. Dybo’s Rule also assigns stress to
word-final accents, since these are not immediately followed by an accent. A word-final
mora cannot head a moraic trochee, since there is by definition no following mora to act
as dependent. Only in word-final position, therefore, do we want to allow monomoraic
feet. I model this with a positional version of Accent=Head, relativized to word-final
position. This constraint dominates Rhyme-Contour (Kager 1999: 174), which penalizes
feet that do not have a strong-weak pattern. Once feet are in place, schwas can be
epenthesized using *Head/C, which dominates Dep-IO and disprefers foot heads without
vowels. Above I used *Nuc/C, banning consonantal nuclei, which might seem to obviate
the need for a special foot-level constraint *Head/C. However, as I will show below, the

accented consonants which trigger schwa epenthesis are not always syllabified as nuclei,
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but instead as onsets or codas in at least some words. In order to derive the correct

epenthesis patterns *Head/C is needed. For the discussions of epenthesis, again following

Elfner (2009), I allow epenthetic vowels to be prosodified in a single derivational step.

Below is a list of all of the constraints, in the order in which they are ranked. This

includes all constraints from (12) as well as the new ones discussed in preceding

paragraphs.

(17)  Syllabification and footing constraints

ParseSeg

V-mora
MoraicOnset
Weight-by-Position
Accent=Headg;na
Rh(yme)-Contour

Trochee

FtBin,
Accent=Head

Leftmost
*Head/C
Dep-10

*Nuc/C
*Complex

Assign a violation for every segment not dominated by a syllable
Assign a violation for every vowel not dominated by a mora
Assign a violation for every onset consonant not dominated by a
mora

Assign a violation for every coda consonant not dominated by a
mora

Assign a violation for every word-final mora associated with an
accent which is not parsed as the head of a foot

Assign a violation for every foot which does not end in a strong-
weak contour

Assign a violation for every foot whose head is not leftmost in the
foot

Assign a violation for every foot which is not bimoraic

Assign a violation for every mora associated with an accent which
is not parsed as the head of a foot

Assign a violation for every head foot which is not the leftmost
foot in the word

Assign a violation for every foot head which does not dominate a
vowel

Assign a violation for every output segment without an input
correspondent

Assign a violation for every consonantal nucleus

Assign a violation for every syllable with a complex onset or coda

Below I provide a representative derivation from the completely unprosodified

underlying representation to the surface representation with moras, syllables, and feet. I

show derivations for the following word, where acute accents in inputs mark underlying
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accents. The underlying representation contains accented vocalic and consonantal
morphemes, and the surface representation has both primary and secondary stress, as well
as schwa epenthesis. Since the word contains both non-final and final stresses, both a

non-final moraic trochee and a final monomoraic foot must be created.

(18) A past absolute verb form (Yanagisawa 2010: 342)

JarXbaHbI

[d-a-phyia-na]

/d-&-phyja-n/

3SHA-3SNO-read-PST.ABS

‘him/her having read it’

The first four steps of the derivation in (19)-(22) create moras and syllables. It is optimal

to begin with Core Syllabification, syllabifying two segments at once. The consonant-

only core syllable in the losing candidate da(phyi,)an is ruled out by *Nuc/C. After Core

Syllabification the consonants /p"/ and /n/ are adjoined as moraic codas of the preceding

syllable, giving the fully syllabified winner (da,p",)()ja,n,) in the fourth tableau in (22).
At this point foot assignment begins. I mark feet with enclosing [ ] square

brackets, and mark the head mora of a foot by underlining. In forms with multiple feet,

[ Ju denotes the head foot of the word. In order to reduce visual clutter, I remove the

subscript p’s at this stage, but the moraification derived earlier is still assumed to be

present. Due to Accent=Headris >> FtBin, the accented /i/ is given its own monomoraic

foot, while the ranking FtBin, >> Accent=Head ensures that in non-final position, the

underlying accent on the /4/ results in a bimoraic trochee [dap"]. The word-final foot

violates syllable integrity, since the syllable (ya[n]) is split up by a foot boundary. High-

ranking Trochee prevents the parse ([yian]) with an iamb.
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In the seventh and final tableau in (25), applying schwa epenthesis is optimal due
to *Head/C, preventing the accented consonant /fi/ from serving as a foot head without a
vowel. In this particular word, the ensuing resyllabification repairs the syllable integrity
violation since (ja[n]) is resyllabified to (yia)([na]). In the discussion below I will show
that this is a coincidence of this word, and that it is not generally the case that schwa

epenthesis repairs syllable integrity violations in Abkhaz.
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#ok * st | Dk | Ueqd(R)P
i . % sk wwnr | ge(yd)ep
®% * sk | kokokk u("ed)qdep.s
#eok * sk | sokokok ueyd("ep)
#ok * sk | D | Heydep
Xa1dwo)) | D/90Nx | OI-do | D/PeoH |ISOWYT | H=V | "uIgl] | 99201, | "=V 9leIo] | Sogasied  uei,dep

61)
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o x wrk | xiwn | 9("B)Kd("P)
i % sk * Kok sk ue("kyd)("ep)
*k * o ek u("erX)yd("ep)
o s sk | skidokk ueyd("ep)
Xo1dwo)), | D/9NN | OI-dod | D/PeOH « |1SOWJOT | H=V | "ulgl] 99Yyo01], "=V |oleIO]N | 39gasIed | yeiyd("ep) 02)
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i o % * % u("erk)("yd)("ep)
i - % * x u("eX",d)("ep)
* - x ek % u("ekyd)("ep)
o % * % u("e)(",d"ep)
#eok * sk * u("erX)(yd"ep)
wo % . . u("eX)yd("ep)
Xa1dwo)) | D/90N | OI-do | D/PedH 4 1S0UNJT | H=V | "uIg)] 99Yd01], | "H=V |oTeIO]A | 3oSas1ed | U("erX),d("ep) (12)
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o * ("ueX)("yd"ep)

o * % (uer)("yd"ep)

ok * * i% u("eX)("yd"ep)
xo[dwio), | D/90N | OI-dod | D/PBIH | ISOWYST | H=V | "Ule}] |99Y001] | ™ IH=V |o1eIO|N | 3980sied | U("eX)("yd"ep) | (z7)
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% ([TleX)(ydep)

" i ([TeX])(ydep)

ok i ([u'X])(ydep)

. i (ue)(ydep)
Xa[dwo)) . | D/90Nx | OI-do | D/PedH |ISOWYT H=V | "uIgl] | 99yd01], | "H=Y dTeIo]A | Sogasied | (ue)(ydep) (£2)
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(H[gTe)(M[«dZP])

([FleX)(M[«dep])

([FleX)(M[«dep])cs

sk

([Tle) (a1 [eP])

([TleX)(«dep)

x91dwo)

O/ONN

Oor1-doq

J/PEBoH

1sounjo|

H=V

urg g

Q9YI01],

_N:EEH<

OIBIOIN

3ogasieq

([T]eX)(,dep)

(¥2)
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(D (eX)(1[«d2p])

i

([TleX)(4[ydep])

x91dwo)

O/ONN

Oor1-doq

J/PEBoH

1sounjo|

H

v

urg g

Q9YI01],

_N:EEH<

OIBIOIN

3ogasieq

([FleX)("[«deP])

(€2
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Because of Core Syllabification, the grammar above also correctly assigns stress in words
like /$-an/ 1s.poss-mother [san] ‘my mother’, where a morpheme consisting of an
accented consonant precedes an unaccented vowel in another morpheme. This is
because /$a/ is grouped together under the same mora by Core Syllabification. When
moraic feet are constructed, the mora dominating $a will be made a foot head since it
contains an accent, and this mora will therefore ultimately bear primary stress in the
word. By virtue of assigning stress to moras as a unit, the analysis is indifferent to
whether the accent comes from the consonant or the vowel underlyingly.

This property of the analysis is attractive because of Richness of the Base. There
is no need to specify underlyingly which segments are or are not capable of bearing an
accent. An accented stem like /ya/ ‘dry’ could equally well have an input /4a/ or /4é/. The
grammar ensures that all of these inputs are simply treated as accented moras. In Chapter
7, Section 7.3 I introduced readjustment rules which mean that the segmental analysis of
Abkhaz stress that I propose behaves similarly.

As demonstrated above the moraic grammar handles many important aspects of
stress assignment in Abkhaz, but it also leaves much out. Default stem-final stress in
unaccented words is not implemented, and in words with long strings of underlying
consonants, it does not determine which should be made the nucleus, and which become
onsets or codas, something which may impact the amount of resyllabification needed
once schwa epenthesis is applied. I have also not attempted to implement pre-
accentuation, or any of the other morphologically conditioned aspects of stress
assignment discussed in Chapter 6, Section 6.3. Despite these shortcomings, the

implementation nevertheless illustrates several important properties of analyses which
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assign stress using moras. These are discussed in Section 8.2.4 immediately below.

8.2.4 Evaluating moraic analyses

In this section and in coming sections I critically evaluate moraic analyses of Abkhaz. I
begin by discussing prosodic constraints as if they always apply to surface
representations, before turning to constraints at intermediate or underlying levels in
Sections 8.2.6 and 8.2.7.

The moraification resulting from the grammar above is the same as that of
Kathman (1992), who proposes a grid-based analysis of Abkhaz stress where elements
are identified with moras. I highlight two typologically unusual assumptions which must
be made by any such theory in the discussion that follows immediately below. The first
relates to the number of moras permitted in a syllable. Moras have many uses in
phonological theory, but they have been particularly influential as units of both length
and weight. Languages with phonemic quantity contrasts almost always have a binary
short-long system, although ternary short-long-overlong systems are attested in a handful
of languages, including Dinka (Remijsen & Gilley 2008). Quantity-sensitive stress
systems are also frequently binary, distinguishing light from heavy, although ternary
light-heavy-superheavy systems are also known to exist (Gordon 1999, Davis 2011).
Hayes (1989) suggests, based on facts like these, that syllables in many languages are
limited to at most two moras, but that a few languages exist which provide evidence for
trimoraic syllables.

Kathman’s (1992) moraic analysis of Abkhaz stress, however, requires syllables to

routinely contain four or more moras in a single syllable. He explicitly gives the four-
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mora parse [p'.s,thd,k’,] ‘one ravine’ despite the word being monosyllabic under his
assumptions (Kathman 1992: 220), and under the syllabification assumptions supported
by the evidence in Section 8.1.3. Words with long onset or coda clusters can even reach
five or six moras. These possibilities are instantiated in words which Abkhaz speakers
judge to be monosyllabic, such as [ph,s,t",hva,k’,] ‘one storm cloud’ (five moras) and
[phusplé“m”(ﬁuk’u] ‘one grain of sand’ (six moras) (data and syllabification from Arstaa et
al. 2014: 94).

A second property of any analysis which treats the element as a mora relates to the
onset. The same words quoted above illustrate that there does not appear to be a limit in
Kathman’s (1992) analysis on how many moras are allowed in onset position. Three of
the five moras in [ph,s,t",hva,k’,] ‘one storm cloud’ only dominate onset consonants. In
many versions of moraic theory, “[t]lhe overriding generalization seems to be that
although onset consonants cannot make weight, coda segments can” (Hayes 1989: 293;
see also Hyman 1985 and Gordon 1999 among others). Topintzi’s work (2006, 2010,
2011), some of which has been discussed above, challenges this assumption, but the
moraic onsets found in Kathman’s (1992) analysis of Abkhaz look strikingly different
from claimed moraic onsets in other languages of the world. Below I highlight some of
these differences.

Topintzi’s (2006, 2010) analyses of Arabelo, Karo, Nuxalk, Piraha, and
Samothraki Greek rely on moraic onsets. In all of these languages immediately
prevocalic consonants are relevant for stress assignment, word minimality, or
compensatory lengthening (sometimes subject to sonority effects, much like coda

consonants). Whereas non-moraic onsets share a mora with the following vowel, moraic

398



onsets are given a mora of their own: C,V,. This is directly parallel to the more
typologically common behavior of moraic codas. In languages with coda weight
sensitivity, a VC syllable is typically analyzed with a separate mora for the vowel and
consonant: V,C,. This contrasts with languages where codas do not make weight, where a
single mora is shared between the nucleus and coda (Hayes 1989: 257).

By contrast, in Abkhaz all onset consonants matter in stress assignment except the
immediately prevocalic one. In the HS grammar above I attempted to model this by
assuming that Core Syllabification creates a mora which dominates both the nucleus and
a single onset consonant, with high-ranking MoraicOnset ensuring that subsequently
adjoined onsets are given a mora. However, this analysis is incomplete, since it does not
explain why only Core Syllabification can create moras shared with the nucleus. Why is

(26) a. chosen over (26) b. for consonants which are adjoined?

(26) Figure 8.3

a. b.

\

N
\

e
Fan)
-«

Representations of moraic and non-moraic onset consonants
The constraint NoSharedMora (Morén 1999: 362) may be relevant. The problem lies in
allowing at most one violation of this constraint, since only a single onset consonant is

permitted to share a mora with the nucleus. This may be possible in Harmonic Grammar
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and similar theories (Legendre et al. 1990, Smolensky & Legendre 2006) where multiple
violations of lower-ranked constraints can ‘gang up’ on a higher-ranked constraint. There
is also an onset-coda asymmetry, where a single onset consonant is allowed to share a
mora with the nucleus, but no coda consonants may do so. I do not attempt to provide an
answer to these problems here, but note that until this question is resolved, it is far from
clear how to derive the fact that Abkhaz moraic onsets do not behave like in any other
language.

If it is difficult to obtain moraifications like those in (26) a., which also result in
the proliferation of moras both in the onset specifically and in the syllable more
generally, perhaps the moraifications in (26) b. would be preferable. Such an analysis is
favored by Vaux & Samuels (2018), who argue that all onsets are non-moraic and that all
coda consonants share a single mora. This results in syllabifications like the following for

[a—xjﬁghbé] ‘sparrowhawk’ (Vaux & Samuels 2018: 158):

(27) Figure 8.4

0]
1 (1 h
a-y ['ts"ba
Representation of ‘sparrowhawk’ in Vaux & Samuels (2018: 158)

Such a reanalysis, they argue, obviates the need for any syllable with more than three

moras, and completely removes moraic onsets from the language. However, this is only
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possible if such strings of consonants do indeed share an accent specification. If
individual consonants in clusters have different accent specifications, they cannot be
grouped under the same mora in a moraic accentual system like the one used by Vaux &
Samuels (2018). They argue that shared accent specifications are indeed the only
possibility in Abkhaz, but this is only possible if schwa is a phoneme in the language.

Consider words like the following:

(28)  Accentual contrasts in clusters

a.
arca
[a-psa]
DEF-fir
3 ﬁr7
Yanagisawa (2010: 334)

b. arnuia

[a-pPsd]

DEF-wind

‘wind (n.)’

Yanagisawa (2010: 346)
c. anplioa

[a-p*dfva]

DEF-attempt

‘attempt, experiment’

Yanagisawa (2010: 353)
Following Kathman (1992), (28) c. is underlyingly /p"[~a/ without a schwa. The surface
form follows from assuming that the mora dominating /p"/ is accented while the mora
dominating /f*a/ is not. In (28) a. both moras are accented, and in (28) b. neither is. This
is because each of the three moras in a,p",Sa, (using S for any sibilant) can bear an

accent. But if such words only have two moras [a] and [p"Sa] as in Vaux & Samuels

(2018: 156), either the whole mora [p"Sa] is accented, yielding (28) b., or the whole mora
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is unaccented, leading to (28) a. There is no mechanism by which to generate (28) c. with
the underlying forms assumed. Vaux & Samuels (2018: 173 endnote 8) are therefore
forced to assume that the underlying forms are different, and that the stem in (28) c. is
underlyingly /p"of*a/. This allows them to maintain that accentedness is a property of
whole clusters (moras), not individual consonants.

I have provided arguments against underlying schwa in Abkhaz in Chapter 4.7 If
one accepts schwaless underlying forms for the language, then Vaux & Samuels’ (2018)
analysis cannot be maintained. However, I argue that both moraic onsets and syllables
with up to six moras persist in their model even if their assumptions about the vowel
system are granted. This is because their simplified moraic parses are only available in
monomorphemic clusters. Individual morphemes must be allowed their own accent
specifications, because alternations allow us to observe that even vowelless morphemes
can affect where stress falls. Since Vaux & Samuels assume that lexical accents are
hosted by moras, a cluster like /C-C-C/ would still require three moras to allow for one
accent specification per morpheme. Vaux & Samuels (2018: 153-154 and passim) are
explicit that accents in their model are “hosted in the lexicon by moras”. This means that

their model has the same problems as that of Kathman (1992) in cases like the following:

(29) Long polymorphemic clusters (Ajiba & Habat 2006: 61)

AubMa ao aja anrobl CHATd MCTIKJOYII
[a-dzma a-3v a-1a a-tshg™d
DEF-goat DEF-COW DEF-dog DEF-cat

55 Vaux & Samuels (2018: 173 endnote 8) point to a supposed minimal pair [ak’3lyya] ‘full of holes’ vs.
[ak’3loyya] ‘lattice’, but these are variant pronunciations of the same lexical item with and without
schwa epenthesis, the optionality of which is discussed in Chapter 4, Section 4.1.
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yna-t’v phs-t’V-kVho-wp’]
home-ADIZ  soul-ADJZ-N.PL-STAT.PRES

‘The goat, cow, dog, and cat are domestic animals’

Here the word [phs-t’»-k"ho-wp’] ‘...are animals’ contains at least four morphemes,
meaning four accent specifications and four moras, in a single syllable (for syllabification
see Section 8.1.3). A fifth morpheme is present if one segments [-wp’] as [-w-p’], as
Spruit (1986: 54) does. The fact that this sentence is from a textbook, and that I came
across it during an Abkhaz lesson, illustrates the fact that such clusters arise not
infrequently in spontaneous Abkhaz. They are not the artificial creations of linguists who
attempt to illustrate theoretically maximal syllable shapes. In summary Kathman’s (1992)
analysis includes typologically unwarranted moraic onsets and radically exceeds the
crosslinguistic maximum of three moras per syllable. Vaux & Samuels (2018) attempt to
remedy these problems, but must accept schwa as a phoneme in order to do so. Even
then, the same problems remain in their model once polymorphemic clusters are taken
into account. This casts doubt on attempts to treat Abkhaz stress assignment as a moraic

system.

8.2.5 Syllable integrity

Both Kathman (1992) and Vaux & Samuels (2018) rely on grid-based analyses of Abkhaz
stress. How would a foot-based analysis of stress assignment fare by comparison? I will
argue that beyond the problems with moraic stress discussed above, foot-based theories
face significant problems with syllable integrity. This constraint militates against foot
boundaries which are not perfectly aligned with syllable boundaries (Prince 1976).

Syllable integrity is argued to be desirable as a strict universal in human language
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because of the claimed absence of languages where monosyllabic words show contrasting
stress behavior. Contrasts like [(bda).la] vs. [ba(a.la)] (where both /baa/ sequences are
crucially known or assumed to be monosyllabic) could be generated if syllable integrity
were violable. The absence of such languages from the empirical record is argued to
favor this constraint (see Hayes 1995: 49 for discussion).

In the HS analysis of Abkhaz given above, we have already seen that violations of
syllable integrity can arise. I will argue that violations are inevitable since there are
monosyllabic words in Abkhaz which differ in their patterns of stress alternation and
locations of schwa epenthesis. I will first introduce the data, and then explain why moraic

analyses lead to syllable integrity violations in these words.

(30)  Accentual contrasts on CC stems

a. /ps/ ‘soul’ (Yanagisawa 2010: 338)

1. [ICBIK
[phsa-k’]
soul-INDF
‘one soul’

1. afcKoa

[a-phs-k*ha]
DEF-soul-N.PL
‘souls’

b. /pf*/ “lip’ (Yanagisawa 2010: 353)
1. IIBIIITOK
[p"of™-k’]

lip-INDF
‘one lip’
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1. anplIIaKda

[a-p"of-k ha]

DEF-lip-N.PL

‘lips’

In an analysis which treats elements as moras, and which has no underlying schwa, the
contrasting behavior of these two stems is simple to understand, but I will show that
syllable integrity is violated. /ps/ ‘soul’ has two accented moras: p",$,. Dybo’s Rule
assigns stress to the rightmost accent in a sequence, which leads to a stressed § in the
indefinite form in (30) a. i. This explains why a schwa is epenthesized immediately after
the /§/. The stress pattern of this word also explains why stress shifts onto the accented
plural suffix in (30) a. ii, again due to Dybo’s Rule placing stress on the rightmost accent
in a sequence. A stem like /pf*/ ‘lip’ would instead be analyzed with only one of its moras
bearing an accent: p,[%,. This explains why schwa epenthesis is in the middle of the stem
in [phdf*-k’] ‘one lip’. The unaccented mora dominating /[*/ also interrupts what would
otherwise be a sequence of accents in the plural, so that no stress shift onto the plural
suffix occurs.

If moraic trochees are built over accented-unaccented sequences as in the HS
grammar developed earlier in this section, all of these facts are explained. The surface
representations (p",[sd,k’,]) and ([p"d,J¥.]k’,) show optimal bimoraic trochees, with
schwa epenthesis and primary stress at the foot head. However, both of these feet violate
syllable integrity. The /p"/ is not included in the footing of monosyllabic [p"sdk’], nor is
the /k’/ in the footing of monosyllabic [p"§[*k’]. Crosslinguistically, moraic systems often

include repairs in cases like these so that no misalignment between moras and syllables

occurs. An example of this is seen in Tokyo Japanese loanword accentuation, where an
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accent is placed on the antepenultimate mora (31) a. However, just in the case that the
antepenultimate mora occurs in the middle of a syllable, the accent appears instead in
pre-antepenultimate position, meaning that the syllable is never split in two (31) b. Moras
are marked with subscript ,, while periods separate syllables.

(31)  Accentual patterns in Tokyo Japanese loanwords
(Kubozono 2006: 1142, see also Kager & Martinez-Paricio 2018: 150)

a. Accent on antepenultimate mora
1. [su,.to,.re,.su,]

‘stress’
il. [dé,.e,.ta,]

‘data’

1il. [pa.k,.ku,]

‘pack’

b. Accent on pre-antepenultimate mora

. [a,n,.d4,a,.s0,n,] *[a,n,.da,a,.so,n,]
‘Anderson’

il. [ba,.do,.mi,n,.to,n,] *[ba,.do,.mi,n,.to,n,]
‘badminton’

11 [pai,.ndypy.puy.ru,] [pauiunaypPy.puy.ru,]
‘pineapple’

Is a similar repair strategy available in Abkhaz? Perhaps violations of syllable integrity
can be repaired by sliding the foot boundaries over so that they never include only parts
of a syllable. But this would result in outputs where both ‘one soul’ and ‘one lip’ have
feet spanning the entire syllable: ([ph.s3.k’,]) and ([phd,f¥.k’.]) respectively.”® This

neutralizes the difference between the two words, since they are now footed identically.

56 Since these words have stresses and stress-conditioned schwa epenthesis, I am rejecting analyses where
one or both of the words lack a foot altogether.

406



This cannot be the right representation: how does the grammar know that the medial
mora in ‘one soul’ is the foot head, resulting in schwa epenthesis after /s/, while the initial
mora is the foot head in ‘one lip’, resulting in schwa epenthesis after the /p"/? The two
words demonstrably have different stress patterns, and the differing sites of schwa
epenthesis must be explained. As explained above this can easily be done, but only with

feet which violate syllable integrity.

8.2.6 Non-surface constraints

At this point I will turn to matters of derivational ordering. In all of the discussion about
moraic models I have not specified at which stage in the derivation supposedly universal
constraints are intended to apply, and I have acted as if the surface representations always
contain a great deal of intricate prosodic structure. It is worth discussing whether being
more explicit about derivations can resolve some of the problems which face the moraic
approach to Abkhaz stress. For example, I have argued that forms like [p",s,t",hva,k’,]
‘one storm cloud’ have five moras in a single syllable, but this is only needed for stress
assignment. Perhaps all of these moras are deleted as soon as stress and schwa epenthesis
have been applied, so that the surface form is moraified as Vaux & Samuels (2018)
assume, with non-moraic onsets. Indeed, since stress assignment makes no reference to
syllables in a moraic analysis, perhaps there are no syllables at all at the stage of the
derivation at which these five moras are needed. It is impossible to violate constraints
against moraic onsets if onsets have yet to be constructed. The same questions can be
asked of syllable integrity violations and foot structure: if Abkhaz feet are moraic and do

not make any reference to syllables, how do we know that syllables have even been
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created when foot-based processes like stress assignment apply? This may again make it
possible to assume radically simpler surface structures, where [p"sdk’] ‘one soul’ and
[prdf*k’] ‘one lip’ are refooted so as to obey syllable integrity once stress has been
assigned and schwas have been epenthesized.

I argue that such compromise solutions, where the prosodic complexity of Abkhaz
precedes syllabification, are not viable. Conventional analyses do not allow us to assign
moras before syllables have been built. The causality is in the opposite direction, where
segments are assigned moras because they occupy particular syllabic positions. A
constraint like Weight-by-Position encodes this view in its name: it is because a
consonant has been syllabified in the coda position that it is given a unit representing
weight. Not all consonants in such a language are given moras, and the grammar knows
which consonants are which based on syllabification: codas are given moras while onsets
are not.

Concerns about moraic onsets are less relevant to Abkhaz, where onsets often are
moraic under the analysis developed in this chapter. However, immediately prevocalic
consonants still show that moraification in Abkhaz depends on syllabification. In theories
like that of Elfner (2009), immediately prevocalic consonants are special because of Core
Syllabification, which universally creates CV syllables. I utilized this fact to explain the
behavior of Abkhaz onsets in the HS analysis earlier in this chapter. Here the distribution
of moras is once again dependent on syllabification. In other words, whether one explains
it with Elfner’s (2009) Core Syllabification or some other device, it is not a random fact
about Abkhaz that CV sequences behave as a unit rather than CC or VC. It is because of

the syllable that this pattern arises. This is not surprising, and occurs entirely by design,
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since the internal structure of syllables is what moras were created to account for.

These considerations about syllabification argue against analyses where syllables,
and constraints on their relationships to other metrical units, only become active at some
very late stage of Abkhaz phonology when stress has already been assigned. However,
one may wonder if it is possible to maintain that constraints like syllable integrity and the
three mora maximum are still strict, inviolable universals when applied to surface
representation. Perhaps Abkhaz requires five-mora syllables, or feet which violate
syllable integrity, at some stage of the derivation. But if these structures can be
universally ruled out from surface representations, that seems like an important universal
which theories of prosodic phonology should account for. Note that this is in effect
proposing an opaque analysis: words are first prosodified in one way, and this prosodic
structure is used to assign stress, but this structure is then removed, so that the initial
prosodification cannot be reconstructed from the surface representation.

I will argue that at least with respect to the constraints relevant for Abkhaz stress,
an analysis where such universal restrictions apply only to surface representations cannot
be formulated. I restrict the discussion to serial theories here, since parallel theories, by
design, lack the mechanism of different constraints applying at different stages of the
derivation. In constraint-based theories, there are two common ways of ensuring that
something is universally impossible in human language. One is to introduce restrictions
on GEN, so that violations of the proposed universal are never found in the set of output
candidates, and the other is to rely on unrerankable constraints. The first option will not
work if the universal can be violated at intermediate stages of the derivation. In Abkhaz,

five-mora syllables and syllable integrity-violating feet must win in some tableaux, which
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means they must be added to the candidate set by GEN.

The second option is more appealing. If a constraint is universally undominated in
the final step of a derivation, there would be no way of generating surface representations
which violate the constraint in any language. By allowing the same constraint to be
reranked in earlier derivational steps, the unusual metrical structures of Abkhaz could be
generated and used to assign stress, followed by reprosodification to remove violating
structures from surface representations. Such an approach is theoretically viable, albeit
only in a few specific versions of Optimality Theory. In HS, for example, different
derivations have a different number of steps, and there is no way of knowing a priori
whether a given tableau is going to be the final one. This can only be determined once the
derivation has converged. However, a theory like Stratal OT (Kiparsky 2015) has the
necessary properties. By virtue of connecting the steps in a derivation to morphosyntactic
units — stem, word, and phrase — there is a way to know beforehand when a derivation
will end. We could postulate that a constraint like syllable integrity is unrerankable only
in the postlexical stratum, which would have the desired effect.

I know of no theoretical argument against this kind of solution, but the empirical
facts in Abkhaz argue against it. A Stratal OT analysis would require that the universal-
violating prosodic structures are built in the stem- or word-level phonology, where they
are used to assign stress, only to be repaired postlexically. However, the domain for
Abkhaz stress assignment is bigger than the stem or word. Stress must be assigned in the
final stratum which means that the surface representations produced by this stratum,
contra our assumptions, must allow for the existence of moras, syllables, and feet which

violate exactly those prosodic universals which we sought to make inviolable. The highly
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agglutinative nature of Abkhaz verbs means that whole clauses are often expressed in a
single stress assignment and schwa epenthesis domain. Examples with multiple content
words in a single domain are given in (32). The ungrammatical forms are those which
would result if stress assignment and schwa epenthesis were applied to smaller

morphosyntactic units.

(32) Multiple content words in one phonological domain
a. aqHuapa _

[a-yn-tsha-ra] *[a-ynd tsha-ra]

DEF-house-go-INF

‘expel from a house’

Yanagisawa (210: 582)
b. agua L

[a-dz-tsha] *[a-dzd tsh4]

DEF-water-hot

Spruit (1986: 41)
C. axatapa _

[a-ya-ts’a-ra] *[aya ts’ard]

DEF-head-put-INF

‘put on one’s head’

Yanagisawa (2010: 444)
The morphemes ‘house’ and ‘head’ in (32) a. and c. respectively are treated here as
incorporated nouns. Many nouns are bleached into a preverb when used in this way and
do not retain their original semantics. The examples above are ones which are
transparently related to existing Abkhaz words and which do retain their semantics. The
situation is identical in closely related Abaza, often with cognate morphemes, and

Arkadiev (2021) argues that there is a spectrum from noun incorporation (as in (32)) to

affixation in the more grammaticalized cases.
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8.2.7 Underlying moras

The theoretical problems for a moraic analysis are all related to the relationship between
the mora and the syllable. Moras occupy unexpected positions in syllable onsets, and
there are more moras per syllable than expected based on crosslinguistic restrictions.
Syllable integrity violations arise because feet built over moras are not always aligned
with syllable edges. In the preceding section I have argued that these problems
necessarily exist at some level of the derivation, even if that level is not the surface
representation. There is one possible exception to this: what if moras were underlying?

If moras are present in the lexicon, while syllables are not, it may be possible to
assign stress using moraic feet before any syllables are constructed. After stress has been
assigned, any theoretically problematic prosodic structure could be deleted so that
syllabification can proceed. In the moraic analysis I have proposed, moras are instead
assigned during the derivation, due to their syllabic position as usual. However, at least
Vaux & Samuels (2018) explicitly argue for underlying moras, against the assumption
that predictable prosodic structure is not stored in the lexicon. It is therefore worth
considering this possibility briefly here.

If one accepts the possibility of underlying moras, the question becomes which
segments are underlying moraic. Since the aim is to assign stress only on the basis of
underlying moras, the answer must be that there is one mora for all and only segments
which are relevant for stress assignment. A /CVCC/ stem ought to be moraified as
/CV,C,C,/, with the /CV/ sequence sharing a mora since it behaves as a single unit in
stress assignment. It is difficult to ensure that only this type of moraic structure is found

in underlying representations.
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Optimality Theoretic analyses typically eschew morpheme structure constraints,
so there is nothing ruling out an underlying representation /C,V,/, where a /CV/
morpheme contains two accent specifications. As I have shown in Chapter 7, Section 7.3,
allowing such representations predicts unattested stress alternations. We would like the
grammar to repair this structure before stress is assigned. This is relatively
straightforward to accomplish, since Abkhaz appears to ban immediately prevocalic
syllable onsets from being moraic (see Section 8.2.4 for discussion). However, notice that
this makes reference to syllables. It is not possible to have one’s cake and eat it too: stress
must be assigned based on moras before there are any syllables, but there must be
syllables to ensure that the moraic structure corresponds to the number of accent
specifications allowed.

One possible solution is to ban C,V, sequences with a purely segmental
constraints without reference to syllable structure, e.g. *C,V,: assign one violation for
every consonantal mora followed by a vocalic mora. However, this undermines the
advantage that prosodic approaches to Abkhaz stress have over a segmental analysis like
the one in Chapter 7. The motivation for a prosodic approach, whether syllabic or moraic,
is precisely the fact that it predicts that /CV/ sequences should behave as units in the
stress system. This follows from the universal syllabification of [CV] as onset-nucleus,
and does not have to be stipulated using readjustment rules as in Chapter 7, Section 7.3.
If one acknowledges that CV units are unrelated to syllabification, and that they are
captured by a segmental constraint, it becomes difficult to see what advantage a prosodic
analysis has over one which makes direct reference to segments.

If this type of analysis is implemented, it should also be considered whether the
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prosodic structures it proposes are learnable. The learner would need to postulate
underlying representations with moras in the correct places for stress assignment from
surface representations which show no evidence for the underlying moras since the
surface moraification is, by hypothesis, an entirely different system. This particular
combination of hidden structure and opacity must be acquired only by noticing that
certain patterns of stress alternation are absent. The segmental analysis in Chapter 7
avoids these problems since stress is not assigned based on an abstract prosodic system,
but based directly on segments which are also present in the surface representations.

There is no need to learn a prosodic system beyond the surface syllabification.

8.2.8 Conclusions on moras

In this section I have attempted to formulate a moraic analysis of stress assignment and
related phenomena, notably schwa epenthesis, in Abkhaz. Such an analysis faces multiple
problems, and mapping Spruit’s (1986) elements directly onto the mora leads to
violations of several prosodic universals. I have discussed solutions from previous
literature on moraic stress in Abkhaz (Kathman 1992, Vaux & Samuels 2018), and argued
that significant problems remain with respect to moraic onsets and the seemingly
limitless number of moras allowed in Abkhaz syllables.

Moreover, even if one accepts typologically unusual prosodifications of Abkhaz,
using moraic feet to assign stress leads to still more problems in the form of syllable
integrity violations. Syllable integrity will be discussed again with data from languages
other than Abkhaz in Chapter 9, Section 9.2. I have attempted to argue that there is no

moraic analysis of Abkhaz which does not violate several prosodic universals, and that
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even restricting the universals to only apply to surface representations or introducing
underlying moras is empirically and theoretically unworkable. For these reasons, I have
not pursued a moraic analysis in this dissertation, and instead favor the segmental
analysis from the previous chapter. I hope that the fragments of a moraic Harmonic
Serialism grammar that I have given in this section will nevertheless be useful to anyone
who wishes to pursue analyses of Abkhaz stress based on prosodic units such as moras

and syllables.

8.3 Conclusions

In this chapter I have discussed alternatives to the segmental analysis of Abkhaz stress
assignment in Chapter 7. I have covered both syllabic and moraic analyses, in Sections
8.1 and 8.2 respectively. Replacing Spruit’s (1986) ‘elements’ with syllables contradicts
independent evidence on syllables in Abkhaz from the intuitions of native speakers and
the units relevant in Abkhaz metrics. On the other hand, using the syllables suggested by
these sources of evidence as stress-bearing units fails to capture 40% of the nominal
stress alternations in Abkhaz.

The mora is a more promising candidate to replace elements, and I believe this is
the most workable non-segmental analysis of Abkhaz stress. Nevertheless I have argued
that there are significant theoretical obstacles to a moraic analysis. The units relevant in
Abkhaz accentuation do not behave as we would expect moras to behave. Syllables may
have four, five, or even six moras under this analysis, many of which dominate only onset
consonants. The patterns of moraification do not align with other languages which have

been argued to have moraic onsets, and are difficult to generate in a theory of Abkhaz
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prosodification. I have discussed attempts to address the unusual moras in Abkhaz, and
shown that the same problems of mora proliferation remain even if one grants all of the
assumptions necessary for the proposed solutions to work.

I have also discussed the difficulties in using feet to assign stress with a partial
Harmonic Serialism grammar of moraic stress in Abkhaz. Generating the metrical feet
which accomplish primary and secondary stress assignment by Dybo’s Rule is not in
itself complicated, but it appears to lead inevitably to violations of syllable integrity. The
fact that monosyllabic words require different foot structures at some stage in the
derivation proves to be problematic. I have tried to circumvent these problems by
discussing the ordering of moraification and syllabification, including analyses with
underlying moras, and by restricting syllable integrity to surface representations only.
However, neither of these solutions appear empirically and theoretically adequate, and I
have argued that it is difficult to even state some aspects of the solutions in constraint-
based theories of prosodification.

For the reasons summarized above, I have found it more fruitful to examine
Abkhaz stress assignment in a theory where individual consonants and vowels are the
units relevant for stress assignment, and where stress is assigned using bracketed grids
rather than metrical feet. However, the debate initiated by Dybo’s (1977) research almost
half a century ago about which units are relevant for Abkhaz stress assignment is far from
over, and there is no reason to think that it will not continue over the coming half a
century too. I close this dissertation with a final chapter discussing some of the questions

raised by the existence of a language where stress assignment is segmental.

416



Chapter 9: Discussion and Conclusions

In this concluding chapter, I not only summarize the arguments from previous chapters,
but also discuss some implications of the analysis I have proposed. This includes broad
questions about phonological typology, what Abkhaz does or does not provide evidence
for, and which other types of rare stress systems one might expect to exist. I provide
some discussion of these topics in Section 9.4, after summarizing the dissertation as a
whole in Section 9.1, and discussing specific features of Abkhaz stress from a
phonological and historical perspective in Sections 9.2 and 9.3.

In this dissertation I have argued for an analysis of Abkhaz with no phonemic
schwa, and where underlying accentual contrasts are associated with individual segments.
The process(es) of schwa epenthesis in Abkhaz bring about radical differences between
the underlying and surface representations as far as prosodic generalizations are
concerned. Underlyingly consonants play a vital role in the stress system, but schwa
epenthesis ensures that surface stress is always on a vowel. Because of schwa epenthesis
all Abkhaz syllables also contain a vocalic nucleus, and there is never more than one
stress in a syllable. This raises questions about the potentially universal role vowels and
syllables have to play in prosodic systems.

Related to this is the question of syllable integrity, which I have argued must be
violated in any moraic analysis of Abkhaz stress. It is possible to maintain that there are
no surface violations of syllable integrity in Abkhaz by readjusting foot boundaries after
stress has been assigned. Is it an accident of Abkhaz that violations of syllable integrity
can be restricted to earlier stages of the derivation, or is it a true universal that surface

representations can never violate syllable integrity? As with the discussion of schwa
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epenthesis, it may seem suspicious that inserted vowels allow for the removal of all of the
configurations which violate prosodic universals. The rare properties of Abkhaz stress
can therefore not be observed in surface representations, but must be inferred to exist at
some earlier level of the phonology.

I also discuss the diachrony of prosodic systems like the one I have argued for in
Abkhaz. How did a stress system with consonants being equal in importance to vowels
arise diachronically? And does the unusual nature of Abkhaz stress assignment mean that
it is diachronically unstable? Perhaps a system like that of Abkhaz is so difficult to learn
that within a generation or two of its creation learners will restructure it and reshape it
into a more typologically common form. If this is the case, it may call into question
whether phonological theories of stress assignment really need to accommodate a type of
language which learners struggle to faithfully reproduce.

I do not claim to have definitive answers to any of the questions mentioned above,
and can only provide discussion of some possible interpretations based on the data
available to me. I argue that comparing Abzhywa Abkhaz with other dialects of Abkhaz
and with unrelated languages reveals that schwa epenthesis is indeed a language- and
dialect-specific peculiarity. There are languages where consonants play a role in the stress
system and where this is reflected directly in surface representations without epenthetic
vowels to carry stress. Such cases always involve syllabic consonants, suggesting that
perhaps the syllable is more important than the vowel in organizing prosodic systems.
However, there are also languages like Banaw4, with a typologically more common
rhythmic stress pattern, which have been argued to have violations of syllable integrity in

their surface representations. It seems difficult, then, to maintain that syllable-based
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constraints like syllable integrity are true universals at the level of surface
representations.

I also argue that the stress patterns found in Abkhaz are stable diachronically.
They appear to have been learned faithfully for hundreds of years, and may be as old as
the split of the Northwest Caucasian language into the separate languages of Ubykh,
Abaza, and Abkhaz. There is no indication that the core principles of stress assignment
have undergone any changes since Abkhaz first began to be documented extensively in
the middle of the 19th century.

By way of concluding remarks, I discuss the typological implications of
recognizing Abkhaz as having a segmental stress system. I suggest that the only change
Abkhaz forces us to make in terms of phonological theory is parameterizing on a
language-by-language basis the size of the unit (syllable, mora, segment) relevant to
stress systems. Once this change is made, at least Idsardi’s (1992) framework requires no
additional modifications. If one disregards the fact that Abkhaz metrical grids have
segments on Line 0, there is nothing prosodically unusual about this language at all. |
also exemplify patterns of stress assignment which are, as far as I know, currently
unattested, but which I predict are attestable in human language. This includes rhythmic
stress assignment defined over segments. I suggest that there may not be universally
applicable necessary and sufficient criteria for distinguishing between stress and other
word-level prosodic systems (tone, pitch accent), or between suprasegmental and
segmental phonology, and that further research will uncover more languages like Abkhaz
which straddle these boundaries.

In Section 9.1 I provide a brief general conclusion of the data and arguments in
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this dissertation. Section 9.2 discusses the issue of differences between underlying and
surface representations in Abkhaz prosody, and what this means for prosodic typology.
Section 9.3 covers the diachronic situation of how the modern Abkhaz stress system
arose, and discusses comparative data from other Northwest Caucasian languages.
Section 9.4 discusses typological implications of segmental stress and closes the

dissertation.

9.1 A brief summary

In this dissertation I have discussed the lexical accent system of Abkhaz, and its
interaction with the segmental phonology. Abkhaz has a rich system of stress alternations
even on underlyingly vowelless morphemes. I have argued that it is individual vowels
and consonants which carry lexical accents in this language, rather than prosodic units
such as moras or syllables. I have presented new quantitative and theoretical studies of
the phonetics and phonology of Abkhaz, both regarding its vowel system and its prosody,
showing that the data lead to a segmental stress system. Methodologically I have relied
on a mix of acoustic experiments, poetic scansion data, two new database corpora of
Abkhaz stress alternations, computer-guided evaluation of phonological theories, as well
as traditional theoretical argumentation.

After the introduction of methodological details and basic empirical facts about
Abkhaz stress in Chapters 2 and 3 respectively, I presented a discussion of the vowel
system of Abkhaz in Chapter 4, arguing that the vowel [9] is fully predictable, and need
not be entered into underlying representations. I presented novel quantitative data on

phonotactic restrictions, as well as acoustic data on secondary stress. These data favor an
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analysis where [0] is epenthesized under stress when there is no lexical vowel to carry
that stress. The absence of /o/ from the inventory of underlying vowels leaves many
vowelless morphemes, a fact of great significance for the analyses of stress in subsequent
chapters.

In Chapter 5 I presented a theory of stress assignment in Abkhaz. I argued for a
binary division accented-unaccented, without additional categories such as pre-accenting
and post-accenting. By studying affixed forms, I showed how it is possible to determine
accent status empirically. By investigating the stress behavior of forms with particular
combinations of accents, I derived a theory which places stress on the leftmost accent not
immediately followed by an accent, i.e. Dybo’s Rule (Dybo 1977). In deriving the theory
from the bottom up by comparing empirically motivated categories of stress behavior |
hope to have provided stronger empirical evidence that this rule is operative in Abkhaz.

In Chapter 6 I investigated the generalizations about stress alternations found in
the nominal and verbal corpora which I have compiled. I showed that in both nominals
and verbs, longer stems have more patterns of stress alternation, suggesting that
something smaller than the morpheme must carry underlying accents. I implemented the
theory of stress assignment from Chapter 5 using computer programming, and showed
that it reaches high empirical coverage for nouns and adjectives, but performs more
poorly on verbs. I therefore proposed a revised theory of stress assignment, which
captures many patterns of exceptional stress placement in verbs. This revised theory
improves on the empirical coverage of the original theory. Apart from various patterns of
accentual allomorphy, I proposed that verb stems are pre-accenting in certain

morphological and phonological contexts, instead of being assigned by Dybo’s Rule.
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In Chapter 7 I implemented the analysis from Chapter 6 in Idsardi’s (1992) grid-
based framework. In this analysis individual consonants and vowels can bear underlying
accents. I showed that a single phonological grammar, combined with several accentual
allomorphies, predicts the regular and exceptional patterns of primary and secondary
stress assignment with high accuracy. It also implements the epenthetic analysis of [9]
from Chapter 4, capturing the interactions between segmental and prosodic domains. The
segmental analysis of Abkhaz stress gives no special status to CV sequences, which do
not show accentual contrasts within morphemes. I analyzed apparent CV units as arising
from readjustment rules, independently motivated by the accentual behavior of
polymorphemic sequences.

In Chapter 8 I discussed analyses where stress is assigned based on prosodic units,
syllables or moras, rather than individual segments. I showed that syllabic analyses either
contradict available data on Abkhaz syllabification, or else fail to predict stress placement
in over 40% of the nominal lexicon. Moraic analyses fare better, and I provided a
Harmonic Serialism grammar of Abkhaz stress assignment based on moraic feet.
However, the units relevant for Abkhaz stress assignment look dissimilar from moras in
several ways, and many proposed universals about moraic structure are violated by this
analysis. Previous moraic analyses of Abkhaz fail to resolve these problems, all of which
are absent in a segmental analysis of the stress system. I have discussed several attempts
to account for the Abkhaz data while retaining weaker formulations of prosodic
constraints, but have not been successful. For these reasons the data in Abkhaz favor an
analysis with segmental stress over prosodic alternatives.

Finally, I turn now in this closing chapter to the discussion of some of the broader
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questions about phonology, typology, and diachrony raised by the Abkhaz data and by the

segmental analysis of the data which I have argued for.

9.2 Underlying representations, surface representations, and schwa epenthesis

Many analyses of lexical stress languages treat the vowel as the underlying locus for
accentual contrasts (Alderete 1999, Revithiadou 1999, Yates 2017, and other work cited
in Chapter 8, Section 8.1.4). In surface representations syllables have been argued to
serve universally as the stress-bearing unit (Hayes 1995, Hyman 2006). Abkhaz has the
unusual property that its surface representations are unremarkable, while being generated
by a typologically unusual segmental stress system which does not depend on vowels.
Once stress has been assigned, schwa epenthesis ensures that very little of what is
unusual about Abkhaz stress ever reaches the surface representation. Moraic analyses are
free to restructure feet to respect syllable integrity after stress assignment, so that no
violations of this constraint occur on the surface. Does this reveal something about the
nature of phonology in general, perhaps a universal connection between vowels or
syllables and prosodic phenomena like stress? I argue that the answer is no.

Beginning with the role of vowels, it is unlikely that Abkhaz schwa epenthesis is a
reflection of some universally necessary connection between vowels and stress. This is
seen most clearly by comparing Abzhywa Abkhaz, the dialect I have analyzed in this
dissertation, with other dialects. Consider the derivation of a word like (Abzhywa
Abkhaz) [33-k’] ‘one (piece of) meat’ (Yanagisawa 2010: 119-120) from the accented
stem /3/ ‘meat’ and the unaccented suffix /-k’/ ‘INDF’. In the analysis I have argued for,

stress is assigned to the stem consonant, which is then subject to schwa epenthesis.
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(D) Schwa epenthesis for stressed consonants

a. Underlying representation

Line 1 *

Line 0 *) *

Segments 3 k’

b. After stress assignment, before epenthesis
Line 1

Line 0 * *

Segments 3 k’

c. Surface representation after epenthesis
Line 2 *

Line 1 (*

Line 0 * * *

Segments 3 ) k’

But it would be equally possible to have a language just like Abzhywa Abkhaz without
the schwa epenthesis in (1) c¢. Evidence for this is the existence of the Cwyzhy dialect of
Abkhaz, where schwa epenthesis is optional in many circumstances. The form for ‘one
(piece of) meat’ can therefore surface either as [3idk’] like in Abzhywa, or as [3'11(’], with a
stressed syllabic fricative on the surface (Andersson et al. 2023). According to Bruening
(1997: 301), vowels, nasals, fricatives, and affricates can form nuclei in Cwyzhy.

Stressed syllabic consonants are of course also known from languages unrelated
to Abkhaz, for example in Slavic languages like Czech and Slovak (Short 2009). If the
lexical set NURSE is analyzed as having a syllabic [1] in rhotic varieties of English,
pronunciations like [ 'ky.lim] ‘curling’ also exemplify syllabic consonants bearing stress.
However, the data from Cwyzhy Abkhaz show that this is a possibility even in a variety

whose accentual system otherwise appears to be identical to that of Abzhywa Abkhaz

424



(Vaux 2015, Vaux & Samuels 2018; see Section 9.3 for discussion of the diachronic
stability of stress systems in Northwest Caucasian).

The relevant consonants in Cwyzhy Abkhaz are syllabic, and this may be of
importance given the close typological connection between syllables and stress. In
Chapter 8 I discussed how analyses of Abkhaz based on moraic feet can remove
violations of syllable integrity from surface representations entirely by readjusting the
foot boundaries once stress has been assigned. Crucially syllable integrity violations are
present when stress is assigned, and there is no independent evidence for foot boundaries
which always coincide with syllable boundaries in Abkhaz. Nevertheless it is interesting
that the constraint can apparently be maintained for surface representations. Once again,
however, this appears to be a property which holds only for Abkhaz, and not for human
language in general.

In the Arawan language Banawa (ISO 639-3 [jaa], Brazil), it has been argued that
syllable integrity is violated in surface representations (Buller et al. 1993, Everett 1996,
1997). Banawa has rhythmic stress, where every other mora is stressed. This can lead to
stress contrasts within bimoraic syllables, depending on whether the relevant syllable is
an odd or even number of syllables away from the left edge of the word. For example, the
single syllable [reu] can be stressed either as [réu] or [retl] (Ladefoged et al. 1997: 108).
Stress contrasts within monosyllables is exactly what syllable integrity intends to rule
out, and foot-based analyses of Banawa violate this constraint (Buller et al. 1993, Everett

1996, 1997).
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2) Stress contrasts in a monosyllable (Ladefoged et al. 1997: 108)

a. [réu.kd.na] to stir

b. [ré.reu.ka.na] crank

The placement of Banawa stress is based not only on transcriptions by fieldworkers but
also by data from three native speakers instructed to tap on stressed syllables (Ladefoged
et al. 1997). Banawa stress appears to be cued by a combination of pitch, amplitude, and
duration (Wiltshire 2004). Independent evidence for Banawad syllabification, confirming
that CVV is a single syllable, comes from a truncation process in hypocoristics (Everett
1996, 1997). Apart from analyses of Banawa cited above which violate syllable integrity
(for which see also Martinez-Paricio & Kager 2020), it is interesting to note that Hyde’s
(2007) analysis avoids syllable integrity violations in the same way that I have avoided
them in Abkhaz. Hyde (2007) proposes that stress in Banawa is assigned based on
metrical grids built over moras, so that feet are not directly used in stress assignment.
This is similar to the analysis I have proposed for Abkhaz, with metrical grids built over
segments, so that moras, syllables and feet are not used to assign stress. Hyde (2007) does
also construct feet for Banawda, but in Abkhaz I am not aware of any independent
evidence for feet.

Violations of syllable integrity have also been proposed recently for phonological
patterns in several other languages, including tone spread in Copperbelt Bemba (Breteler
& Kager 2022) and tone sandhi in Suzhou Wu (Zhu 2023). Earlier analyses which argue
for violations of syllable integrity include Blevins & Harrison’s (1999) analysis of
Gilbertese and Shimoji’s (2009) analysis of Irabu Ryukyuan. Although moraic analyses

of Abkhaz can be configured so as to only violate syllable integrity in non-surface
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representations, this is not possible in the languages cited above.’” In general the data
from other languages in this section suggest that schwa epenthesis is a language- or
variety-specific process in Abzhywa Abkhaz, and not one which only exists to ensure that

surface representations obey inviolable prosodic universals.

9.3 Diachrony
In this section I discuss how the stress system of Abzhywa Abkhaz may have arisen.
Although there is a wealth of comparative data for Abkhaz dialects, and to a lesser extent
for closely related languages, prosodic reconstruction is exceedingly difficult. The five
Northwest Caucasian languages (Abkhaz, Abaza, Ubykh, Kabardian, and Adyghe) either
have stress systems which are very similar to that of modern Abzhywa Abkhaz, or else
have entirely different systems which are not helpful in reconstructing how the Abkhaz
system arose. However, the diachronic stability of Abkhaz stress assignment has some
implications for synchronic analyses, since the stress system has been learned faithfully
for hundreds of years. It is clearly learnable, and not a transitory or unstable stage in the
language with which learners struggle. This makes Abkhaz stress unlike other rare
phonological phenomena, which have been argued to disappear from the historical record
as soon as they arise.

The earliest written recording of an Abkhaz word may be a 2nd-century BCE coin
rendering the present-day Abkhazian capital [4q’Va] ‘Sukhum’ as ‘aki’ or ‘aku’ (Chirikba
2003: 9). However, ancient textual references to the ancestors of modern Abkhazians are

of little use for prosody. The earliest comprehensive resource which indicates stress is

57 This argument also suggests that perhaps syllable integrity violations are not such a serious problem for
moraic analyses of Abkhaz. Recall from Chapter 8, Section 8.2 that moraic analyses also face problems
with the numbers of moras per syllable and the types of moraic onset present in Abkhaz, however.
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Uslar (1887), which was in fact based on a lithographic edition from 25 years prior

(Chirikba 2023: 4: fn. 2). Already in this grammar a stress system identical to that of

modern Abkhaz is found. A few examples will illustrate this point. There is no stress shift

in the plural for forms which do not end in stressed vowels (3) a. For forms which do end

in stressed vowels, stress surfaces on the plural suffix, and if the vowel of the singular is

[9] it is not found in the plural (3) b. This is identical to the generalizations for accented

suffixes for modern Abkhaz in Chapter 5.

3)

a.

ii.

ii.

Stress alternations in 19th-century Abkhaz
Uslar (1887: 154)

[a-phsécTz]
DEF-fish
‘fish (singular)’

[a-phsécTz-kWha]
DEF-fish-N.PL
‘fish (plural)’

Uslar (1887: 111)

[a-t4]
DEF-skewer
‘spit, skewer’

[a-t/>V-k "]
DEF-skewer-N.PL
‘spits, skewers’

In modern Abkhaz definite-indefinite alternations can involve alternations between prefix

stress and stem- or word-final stress, and Uslar (1887) records similar alternations. His

indefinites most often have word-final stress, which is still an option today.
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(4) Stress alternations in Uslar (1887: 111)
a. [4-tsPha]

DEF-bridge

‘bridge’
b. [tshha-k’3]

bridge-INDF

‘one bridge’
Short, i.e. C(V), unaccented verb stems are pre-accenting in particular morphological
contexts (see Chapter 6, Section 6.3), but longer (e.g. CCV) unaccented verb stems are
not. Thus (5) a. ii. has stress immediately before the (short, unaccented) C(V) stem /:[]"Wha/

‘sleep’, while morphologically identical and phonotactically similar (5) b. ii. has stem-

final stress by Dybo’s Rule, because the stem is not of shape C or CV.

(5)  Pre-accentuation in 19th-century Abkhaz

a. Uslar (1887: 174)

. [é-?fwha-ra]
DEF-sleep-NMLZ
‘sleep (n.)’

ii. [wi-t/"ha]
2sMA-sleep

‘Fall asleep!”

b. Uslar (1887: 176)

. [4-t/"tfra-ra]
DEF-laugh-NMLZ
‘laughter’

ii. [wu-t/rt"4]
2sMA-laugh
‘Laugh!’
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Abaza is the Northwest Caucasian language most closely related to Abkhaz, and there is
“significant mutual intelligibility between the two” (O Herin 2021: 448). Its stress system
is highly similar to that of Abkhaz (Borise 2021b). Again I give a few examples to
illustrate this. Abaza forms come from Allen (1956), and I have retained his transcription
system without any attempt to convert it into IPA. These transcriptions do not reflect even
obligatory processes of vowel coloring, which are very similar to those of Abkhaz (Allen
1956: 150-151).

The suffix /-xa/ ‘become’ is accented, and so it takes stress when added to forms
ending in a stressed vowel. If the form to which it attaches does not end in a stressed
vowel, the suffix is unstressed. This is shown with cognate forms in (6), with Abaza in i.
and Abkhaz in ii. Note that stress surfaces on the suffix /-ya/ in (6) b. because the stem
‘cold’ ends in a stressed vowel, as seen in (6) a. The stem /dw/ ‘big’ is consonant-final,

and therefore the suffix /-ya/ is unstressed in (6) c.

(6) Cognate stress alternations in Abkhaz and Abaza

a.

. y-x¥ta-b
it-cold-STAT.PRES
‘it is cold’

Allen (1956: 137)

il. [ji-ytho-wp’]
3NA-cold-STAT.PRES
‘it is cold’
Yanagisawa (2010: 470)
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1. y-X'ta-xa-yd
it-cold-become-DYN.FIN
‘it is getting cold’
Allen (1956: 137)

il. [ji-yitha-yo6-jt’]
3NA-cold-become.DYN-DYN.FIN
‘it is getting cold’
Yanagisawa (2010: 471)

C.

1. y-déw-xa-d
it-big-become-psT
‘it grew big’

Allen (1956: 138)

ii. [ji-daw-ye-jt’]
3NA-big-become-DYN.FIN
‘it grew big’
Yanagisawa (2010: 104)

Just as in Abkhaz, Abaza morphemes often show alternations between [C3] under stress

and [C] when unstressed. This is shown for Abaza ¢¥3 ~ ¢ ‘belong’, whose cognate in

Abkhaz is /t’v/.

(7 Covariation between stress and schwa in Abaza

a. y-$-C%3-b
it-me-belong-STAT.PRES
‘it belongs to me’
Allen (1956: 137, fn. 1)

b. y-s-C¥-x4-d
it-me-belong-become-pPST
‘it came into my possession’
Allen (1956: 137)
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Just as in both historical and modern Abkhaz, short unaccented verb stems are pre-

accenting, as shown by cognate forms of ‘disappear’:

(8)  Pre-accentuation in Abaza and Abkhaz
a. ds-o-d

he-disappear-pST

‘he has disappeared’

Allen (1956: 149)
b. [d3-dzi-jt’]

3sHA-disappear-DYN.FIN

‘(s)he disappeared’

Yanagisawa (2010: 153)
In Dybo (1977) Ubykh was argued to follow Dybo’s Rule for stress assignment just like
Abkhaz. As for Abaza I reproduce Dybo’s (1977) transcriptions faithfully. Accented
morphemes in Dybo’s (1977) analysis are shown with +, unaccented morphemes with -,
and an arrow 1 points to the morpheme assigned stress. The verb stem /by’on/ ‘open’ is
accented, while /bz’an/ ‘melt’ is unaccented. Stress is final in both accent-final and
unaccented words, as shown in (9) a. In (9) b. the leftmost accent generally receives

stress, unless it is immediately followed by an accent. This is identical to the principles of

stress assignment from Chapter 5, which Dybo (1977) proposes to be valid for Abkhaz.

9) Dybo’s Rule in Ubykh (Dybo 1977: 44)

a.
1. a- by’an
- -
' T
it- open
‘it opens’
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ii. so- bZz’4n

|

I- melt
‘I am melting’

b.

1. a- so-  by’an
- - -

T

it- I- open
‘I open it’

ii. a- sd-  bz’on
- + -

T

it- I- melt
‘I melt it’

However, later work has suggested that the Ubykh facts may be more variable and
complex (Fenwick 2011: 30-31, Borise 2021b). It is relevant that much of the
documentation of this language is based on the speech of a single person, Tevfik Eseng,
whose death in 1992 has left the language without living native speakers (Fenwick 2011:
10-12).

Strikingly different are the stress systems of the other two Northwest Caucasian
languages, Kabardian and Adyghe. In Turkish Kabardian, stress is penultimate by default,
but final if the final syllable is heavy (Applebaum 2013). Moroz (2012) documents a
similar system for Ulyap Kabardian, but where some apparently open syllables
nevertheless count as closed for the purposes of stress assignment. Loanwords and certain
jussive forms are also exceptions. Some Adyghe varieties may have consistent final stress
at least in nouns, but others have described stress as falling on the final or penultimate

syllable of the word (Moroz 2021: 125-126). The details of Adyghe stress assignment are
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variable and relatively understudied (Borise 2021b: 743).

Chirikba (2003: 11) groups Ubykh, Abaza, and Abkhaz as descending from a
Proto-Ubykh-Abkhaz ancestor, with Kabardian and Adyghe forming a separate branch of
Northwest Caucasian. The accentual system of modern Abkhaz may then date back to
this Proto-Ubykh-Abkhaz language. However, others group Ubykh with Kabardian and
Adyghe (Chirikba 2003: 11, fn. 21), in which case something like Dybo’s Rule for stress
assignment may be as old as Proto-Northwest Caucasian itself. Dybo et al. (1978) suggest
that the origin of the stress system may be tonal, with modern accents corresponding to
historical high tones. They base this on a tonal distinction in Tapanta Abaza, where
stressed syllables bear a high tone if and only if they correspond to underlying accents.
However, subsequent fieldwork has failed to find any evidence for such tonal distinctions
in Tapanta Abaza (Borise 2021a: 761).

The time depth of Northwest Caucasian is not known with any certainty, but even
the most closely related languages today appear to have diverged before the first
documentation of Northwest Caucasian. There is a 17th-century word and phrase list of
Abkhaz from Evliya Celebi, whose mother spoke Abkhaz. The numerals in this word list
are distinctly Abkhaz, with Abkhaz [f] rather than Abaza [{gh] as the numeral stem for
‘six’, and without the initial [z] found in Abaza for the number ‘one’ (for Abaza
numerals, see Genko 1955: 177-178; for Abkhaz numerals, see Chirikba 2003: 34-35; for
Evliya Celebi’s words and phrases in early Abkhaz, see Gippert 1992). This gives a
terminus ante quem of the 17th century for the stress system which modern Abkhaz and
Abaza share today. This is before factoring in Ubykh, which is more distantly related to

Abkhaz and Abaza and which diverged earlier in the family’s history.
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The diachronic stability of this stress system, having lasted well over 300 years
and possibly much longer, suggests that there are no significant problems faced by
children learning Abkhaz or Abaza stress. This contrasts with the situation for other
typologically rare and complex phonological systems, which have been argued to
disappear from the historical record as soon as they arise. For example, rhythmic syncope
(deletion of every other vowel) quickly disappeared from Nishnaabemwin, Old Irish, and
Old Russian, casting doubt on whether this type of deletion is learnable in human
phonological systems (Bowers & Hao 2020). The fact that no restructuring of the
Abkhaz-Abaza stress system has happened over the course of hundreds of years suggests
that the system is highly learnable, and that synchronic phonological theories must
explain how speakers productively use the system to assign stress to novel forms.

As noted above, the data on alternations between schwa and zero are also similar
for Abkhaz and Abaza, but little is known about how Abkhaz came diachronically to have
a grammar where segments are relevant in stress assignment. Colarusso (1988: 347-372)
suggests that Proto-Northwest Caucasian had phonemic /o/ and that unstressed deletion
was later reinterpreted as synchronic epenthesis. Lomtatidze (1976: 300) suggests that at
least the great majority of schwas in Abkhaz and Abaza go back to a historical *a which
reduced to schwa in some but not all positions. Both of these analyses attribute to the
proto-language a phonotactic structure where underlying accents could be seen as
properties of underlying vowels or syllables. However, early historical attestations of
Abkhaz (Uslar 1887, Gippert 1992) do not show these reconstructed vowels, so the
current segmental stress system of Abkhaz appears to be well over 300 years old.

Because of the stability of the Abkhaz-Abaza phonological system over hundreds
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of years, even in its relatively vowelless form, there is no reason to think that learners
struggle with this type of stress system. How does this stability come about in the face of
the phonological and morphological complexity of the Abkhaz stress system? I
conjecture that the learnability of this system may be helped rather than hindered by the
complex morphology of Northwest Caucasian. It is precisely because words regularly
contain so many (sometimes consonant-only) morphemes that learners are able to see so
many different combinations of accented and unaccented segments, and thereby infer the
workings of the accentual system. Complexity is not necessarily a challenge to be
overcome, but can help learners acquire the system faithfully.*®

Because the segmental stress system of Abkhaz is successfully transmitted from
one generation to the next, there are no grounds for arguing that phonological theories
can ignore Abkhaz as an unstable, transitional state during a restructuring of the
language’s grammar. Below I discuss what stress-based phenomena we might expect to

find in other languages if prosodic theories allow for segmental stress systems.

9.4 Final thoughts and a typological outlook

In this final section, I conclude the dissertation by returning to some of the questions
raised in Chapter 1, which highlight the relevance of Abkhaz to phonological theory
generally and prosodic typology in particular: which aspects of Abkhaz stress assignment
are unique to this language, and which are in line with what is already known about stress
systems in other languages? If the segmental analysis I have proposed is on the right

track, what other languages or types of languages are predicted to exist? What do the

58 The ideas in this paragraph were developed in part during a conversation with Elan Dresher (p.c.) at the
2024 Annual Meeting of the Linguistic Society of America in New York.
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results for Abkhaz suggest about the nature of stress (as opposed to pitch accent or tone)
in general?

In the analysis I have developed, there is very little in Abkhaz prosody which is
unique to this language. Phonotactically Abkhaz is typologically unusual in allowing long
vowelless words underlyingly. But prosodically the only property which sets Abkhaz
apart from other languages with similar stress systems is that accents can attach to any
segment, not just to vowels. In (10), stress falls immediately after the stem-final
consonant /s/ because that is the rightmost accented segment not immediately followed
by an accented segment, as indicated by the arrow. The stress assignment algorithm itself
proceeds the same for accent specifications associated with consonants and vowels, and it
is only later in the derivation that a vowel is epenthesized to carry the stress. The
epenthetic vowel is schwa, but due to vowel coloring of 9j to [ij] the surface form in (10)

has a stressed [i].

(10) A consonant-only word (Yanagisawa 2010: 138)

[so-b-zo-1-mo-r-phsi-jt’]

/s- b- z- I- m- I- p" ) - t’/

- + + + + + + + - -
1

1SA- 2SFO- BEN- 3SFE- NEG- CAUS- wait -DYN.FIN

‘she did not make me wait for you’

Once we take accent specifications on segments into account, however, there is nothing
remarkable about Abkhaz prosody whatsoever. I have analyzed the stress assignment
rules using Idsardi’s (1992) grid-based framework, and have not made any theoretical
modifications. Abkhaz has rules of clash resolution, parenthesis deletion, and gridmark

projection, all of which are familiar from typological studies of stress assignment.
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The only difference is that the unit represented on line 0 of Abkhaz metrical grids
is the segment, and not the syllable, mora or vowel as in analyses of other languages. A
parallel can be drawn to other cases where typologically unusual properties are
successfully analyzed in an existing framework, simply by modifying the role that
different phonological units are allowed to play on a language-by-language basis. In
Imdlawn Tashlhiyt Berber, words like [tr.kst] ‘you hid’ (Dell & Elmedlaoui 1985: 116) do
not require us to redefine sonority or invent new models of syllable structure. Once we
allow all Berber segments, even voiceless obstruents, to act as syllable nuclei, the data
are explained. The same is true for allowing all Abkhaz segments, even voiceless
obstruents, to carry accent specifications. I suggest that the size of the unit relevant to the
stress system is parameterized so that languages with stress systems can build prosodic
representations over syllables or moras or segments, in the same way that the class of
segments allowed as syllable nuclei is parameterized. Other prosodic patterns may make
use of different units than these three (syllables, moras, segments), as in whole-word
reduplication in Madurese (Steriade 1988), or perhaps the intonational system of
Ambonese Malay, where some contours seem to align with words without being
anchored to any specific prosodic unit within those words (Maskikit-Essed &
Gussenhoven 2016).

I suggest that there are several factors which lead to the rarity of Abkhaz-type
stress systems. As mentioned in Section 9.3 above, the complex accentual generalizations
in Abkhaz may only be learnable in languages with sufficiently complex morphology.
Words must regularly have enough morphemes to allow a learner to deduce how stress is

assigned to words with particular sequences of accents. In addition to this, the fact that
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vowels have no privileged role in stress assignment can only be learned in a language
which regularly allows long vowelless strings. Even Abkhaz has not always been
analyzed in this way, and this dissertation contributes to our understanding of Northwest
Caucasian by providing new arguments against schwa as a phoneme, leading to vowelless
words. The combination of these factors means that the typological rarity of the Abkhaz
stress system is not especially surprising. This is even more true once we take into
account the fact that so much of the literature on prosody focuses on languages without
lexical accents. Analyses of more familiar lexical accent languages has already revealed
partial dependencies on segmental structure. For example, Chew’s (2003: 319-320)
analysis of Russian post-accenting stems is that the stem-final consonant is accented:
/kolbas/ gives [kalbas] ‘sausage (genitive)’ while /kolbasa/ gives [kalbasd] ‘sausage
(nominative)’. More detailed studies of lexical accent languages may reveal additional
segmental stress patterns.

The fact that Abkhaz can be accounted for within existing frameworks of prosody
with a simple parametrical change does not mean that no predictions are made by
introducing segmental stress languages into existing typologies. If stress assignment can
operate directly on segments, we predict that there are segmental counterparts of stress-
based processes which normally apply to larger units. Abkhaz illustrates this with
segmental clash resolution, but other segmental stress processes should also be attestable.
Segmental rhythmicity, strict alternation between stressed and unstressed segments, may

lead to forms like (11).
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(11) A hypothetical form with segmental rhythmicity

[sftZznaei]

In Ancient Greek, there was a window restriction whereby an accent could not surface
more than three syllables from the right edge of a word (Probert 2003: 33). When an
unaccented clitic is added after a word whose accent is already antepenultimate, a rule
inserts an additional accent, and the window restriction is not violated in surface
representations (Probert 2003: 148). The example below is from Sappho, and reflects

Lesbian accentuation patterns (Probert 2003: 160):

(12)  Window restrictions in Lesbian Ancient Greek
[enantidstoj], *[endntiostoj]

/enantios=toj/

opposite=you

‘opposite you’

We may expect to find a segmental counterpart of Ancient Greek, which would look as

follows:

(13) A hypothetical segmental window restriction

[zrkos], *[ztkos]
/ziko=s/

Some of these predictions may be difficult to verify, since the sample of currently attested
languages is skewed in various ways: there are not as many languages which allow
vowelless syllables or words as ones which ban them, there are not as many languages
which have underlying accents as ones which lack them, and so on. However, it would be
wise to start a search in areas of the world where complex vowelless syllables and words

are found (e.g. Western Canada, Bagemihl 1991; Northwest Africa, Dell & Elmedlaoui
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1985) and in language groups with intricate stress systems (e.g. Balto-Slavic, Zaliznjak
1967; Uto-Aztecan, Yates 2017).

The contention that stress systems can be segmental also raises questions about
the division between categories like tone, pitch accent and stress. Earlier work (Hayes
1995, Hyman 2006) takes syllable dependency to be an absolute universal of stress
systems. If a prosodic system does not depend on syllables, then by definition it cannot
be stress. I have argued against this conception. Stresses in Abkhaz are phonetically
distinguished by intensity and duration in addition to fundamental frequency, and
phonologically, Abkhaz prosody can be analyzed using metrical grid representations and
rules developed specifically for stress (for tone, autosegmental representations with
association lines between tiers are more typical). If Abkhaz looks phonetically and
phonologically like other stress systems, and behaves like other stress systems in all ways
except being segmental, I suggest that it is a stress system which happens to be segmental
rather than syllabic.

In this respect I agree with a recurring observation in typology, which is that it is
difficult to formulate absolute universals which cover every single language without
exception. Instead of chasing necessary and sufficient criteria for stress vs. tone, or
suprasegmental vs. segmental phonology, it seems more productive to recognize a
spectrum. Although the endpoints may be clearly defined prototypes around which most
languages cluster, this does not necessarily rule out languages which fall somewhere in
the middle. I have argued that Abkhaz is such a language, and I conjecture that as word-
level prosodic systems are documented and analyzed in greater detail, the number of

Abkhaz-like languages will only increase.
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Appendix A: Acoustics of Primary Stress

In this appendix I present visualizations and statistical analysis of the acoustic cues for
primary stress in Abkhaz separately for four speakers. The results for all speakers
considered together were presented in Chapter 3, Section 3.2, where I noted that some of
the statistical models I fitted have problems due to singular fits. The models presented in
this appendix do not have such problems. The appendix contains four sections, one for
each participant in the experiment. Each section begins with a visualization of the data
for that participant, followed by a statistical analysis using linear mixed effects models.
The statistical models in this appendix are based closely on those in Chapter 3,
where each measure (FO, intensity, duration) had four nested models. Two of these
differed only in a random slope for the effect of stress by participant. Since the models
fitted here only have one participant each, there is no need for such a random slope. I
therefore use the following three nested model structures for each measure and for each
participant, illustrated with the measure FO in (1). Vowel has the possible values {[9],

[a]}, while Position may be {Initial, Medial, Final} and Stress {Unstressed, Stressed}.

(D) Figure A.1

Base model: FO ~ Vowel + Position + (1|Word)
Intermediate model: FO ~ Stress + Vowel + Position + (1|Word)
Full model: FO ~ Stress * Vowel + Position + (1|Word)

Model specifications (Experiment 1)
I continue to predict Z-scored values rather than unnormalized values (in Hz, dB, and
ms). This is not necessary since there is only one participant in each model, but it makes

the numbers reported in this appendix more comparable to the Z-scored values already
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reported in Chapter 3. The results presented in the sections to come are summarized in (2)
below. All participants use FO, intensity, and duration as cues for primary stress, with the
exception of speaker C, who does not use F0. Cells marked (int.) denote the additional
presence of an interaction effect where the relevant cue is used differently for the two
vowels [9] and [a] for the relevant participant. This table uses a significance threshold of
0.05. There are no trends which hold across the participants for the effect of position, and

any participant-specific effects are described in the individual sections of this appendix.

(2)  Figure A2

FO Intensity Duration
Speaker A v v v
Speaker B v (int.) v v
Speaker C v v (int.)
Speaker D v v (int.) v

Summary of results by participant (Experiment 1)
A.1 Speaker A
In this section I show that stressed vowels for speaker A are significantly higher in FO,
louder in intensity, and longer in duration than unstressed vowels. There are no
statistically significant differences between how stress is realized on the vowels [o] and

[a] for this participant.

A.1.1 Visualization of data
Both vowels for this participant are characterized by a higher FO when stressed. The
vowel [9] has higher FO than [a] in both conditions, but the difference between conditions

appears to be the same for both vowels.
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3) Figure A.3

FO (Z-score) by stress and vowel for speaker A
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a3 a

Vowel

FO (Z-score) by stress and vowel (Experiment 1, speaker A)
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Stressed vowels are also characterized by higher intensity than unstressed vowels.
Intensity is higher overall for the low vowel [a] than for the central vowel [9], and the

difference between stressed and unstressed is greater for [9].

(4)  Figure A4

Intensity (Z-score) by stress and vowel for speaker A

[=1
'

Stress
EI Unstressed

- Stressed

Intensity (Z-score)

4~

Vaowel

Intensity (Z-score) by stress and vowel (Experiment 1, speaker A)
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For this participant, vowels are also longer in stressed position than in unstressed
position. [a] is longer than [9] overall, and the length difference between stressed and

unstressed vowels is slightly smaller for the low vowel.

(5)  Figure A.5

Duration (Z-score) by stress and vowel for speaker A
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Duration (Z-score) by stress and vowel (Experiment 1, speaker A)
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Medial vowels have a slightly higher FO than initial vowels, which have a slightly higher

FO than final vowels for this participant. Stress does not obviously affect this in any way.

(6)  Figure A.6

FO (Z-score) by stress and position for speaker A
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FO (Z-score) by stress and position (Experiment 1, speaker A)
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Final vowels show no obvious effect of stress on intensity for this participant, while both
initial and medial vowels do. Medial unstressed vowels have the lowest overall intensity;

initial stressed vowels have the highest intensity.

(7)  Figure A.7

Intensity (Z-score) by stress and position for speaker A
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Intensity (Z-score) by stress and position (Experiment 1, speaker A)
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In all three positions of the word stressed vowels are longer than unstressed vowels.
However, this effect is much smaller for final vowels, and is the greatest for initial

vowels.

(8)  Figure A.8

Duration (Z-score) by stress and position for speaker A

i .
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Stress
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Duration (Z-score) by stress and position (Experiment 1, speaker A)
A.1.2 Statistical analysis
Below I give summary outputs for the fixed effects of the full models fitted for this
participant. Recall from (1) that the structure is FO ~ Stress * Vowel + Position +
(1/Word), with identical models for intensity and duration. The reference levels for the
factors are [o] for Vowel, Unstressed for Stress, and Initial for Position. I give the

estimates for the fixed effects and the intercept, plus or minus the standard error.. Each
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model is shown on a separate row.

(9)  Figure A9
Measure |Intercept |Stressed [a] Stressed * | Medial Final

[a]
FO -0.11£0.20 |0.68+0.17 |-0.33£0.19 |0.21+£0.22 |-0.05+0.14 |-0.25+0.08
Intensity  |-0.26+0.40 |0.59+0.31 |0.34+0.36 |0.12+0.41 |-0.49+0.26 [-0.39+0.13
Duration  |-0.30+0.30 |0.39+0.23 |-0.18+0.27 |0.49+0.31 |-0.72+0.20 |0.89+0.10

Fixed effect summaries for the full models (Experiment 1, speaker A)

The positive estimates of the fixed effects for stress in all three models show that stressed

vowels are higher in FO, louder in intensity, and longer in duration than their unstressed

counterparts. The vowel [a] appears to be lower in FO than [o]. The fact that the

interaction terms are positive suggests that the measures for [a] tend to be higher than

would be expected based on the effect of stress and the effect of [a] alone. Medial vowels

are lower in intensity and shorter than initial vowels. Final vowels are lower in FO and

intensity than initial vowels, but longer in duration.

In (10) I give the AIC values for all models, which will be useful in the model

comparisons immediately below.

(10) Figure A.10

Baseline Intermediate Full
FO 344.17 249.06 250.46
Intensity 602.12 576.26 578.18
Duration 505.18 454 .89 454 .48

AIC values (Experiment 1, speaker A)
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Below I show the results of comparing the base model with the intermediate model, and
the intermediate and full models, with ANOVAs. Since there are two model comparisons
and three measures of stress, this results in six total comparisons. For all six I report the

Chi-squared value (%), the degrees of freedom (df), and the p-value (p).

(11)  Figure A.11

Measure  |Base-intermediate comparison Intermediate-full comparison
X df p X df P
FO 97.11 1 <2.2*10'°0.60 1 0.44
Intensity  |27.86 1 1.3*107 0.08 1 0.78
Duration |52.29 1 48*10" 12.42 1 0.12

The comparison between the base and intermediate models is always significant, and
results in a lower AIC. This means that adding information about stress helps
significantly in predicting this participant’s values for FO, intensity, and duration,
suggesting that all three are used to cue primary stress. None of the comparisons with the
full (interaction) models are significant, so there is no evidence that this participant
realizes stress significantly differently on [o] and [a]. The interaction for the duration
models is the closest to reaching significance, and of the three measures, duration had the

highest estimate (0.41) for the interaction term in (9) above.

A.2 Speaker B
In this section I show that stressed vowels for speaker B are significantly higher in FO,
louder in intensity, and longer in duration than unstressed vowels. There is a statistically

significant interaction for FO, so that the difference between stressed and unstressed
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vowels is greater for [o] than [a] for this participant.

A.2.1 Visualization of data

Unstressed [o] and [a] both have approximately the same F0, but while the FO values are

greater in stressed position for both vowels, the difference is much greater for [9].

(12) Figure A.12

FO (Z-score) by stress and vowel for speaker B

o
s ! Stress
-
N‘P El Unstressed
E 0- - Stressed

Vowel

FO (Z-score) by stress and vowel (Experiment 1, speaker B)
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Both vowels are characterized by higher intensity in stressed position than unstressed
position. There are no obvious differences between the effect of stress on the two vowels,

but [a] has an overall higher intensity than [9].

(13) Figure A.13

Intensity (Z-score) by stress and vowel for speaker B
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The duration data are very similar to the data for intensity. [a] is longer than [9] generally,
and stressed vowels are longer than unstressed vowels, but there is no clear difference

between the effect size of stress for the two vowels.

(14) Figure A.14

Duration (Z-score) by stress and vowel for speaker B
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Duration (Z-score) by stress and vowel (Experiment 1, speaker B)
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The FO difference between unstressed and stressed position is obvious in all word

positions, but the effect is greater medially.

(15) Figure A.15

FO (Z-score) by stress and position for speaker B
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FO (Z-score) by stress and position (Experiment 1, speaker B)
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All three word positions are also characterized by higher intensity when stressed, but the

effect is greatest in initial position.

(16) Figure A.16

Intensity (Z-score) by stress and position for speaker B
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Intensity (Z-score) by stress and position (Experiment 1, speaker B)
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Initial stressed vowels are much longer than initial unstressed vowels. There is a small

effect in the same direction for medial and final vowels.

(17)  Figure A.17

Duration (Z-score) by stress and position for speaker B
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A.2.2 Statistical analysis
Below I give summary outputs for the fixed effects of the full models fitted for this
participant. Recall from (1) that the structure is FO ~ Stress * Vowel + Position +
(1/Word), with identical models for intensity and duration. The reference levels for the
factors are [o] for Vowel, Unstressed for Stress, and Initial for Position. I give the
estimates for the fixed effects and the intercept, plus or minus the standard error. Each

model is shown on a separate row.
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(18) Figure A.18
Measure |Intercept |Stressed [a] Stressed * | Medial Final

[a]
FO -0.51£0.15 |1.73+0.13 |0.06+0.14 |-0.73+0.15 |-0.06+0.10 |-0.06+0.06
Intensity  |-1.17+0.24 |1.62+0.21 [0.47+0.23 |-0.33+0.25 |0.39+0.16 |0.43+0.10
Duration  |-0.68+0.31 [0.77+0.27 [0.32+0.30 |0.18+0.32 |-0.07+£0.21 |0.30+0.13

Fixed effect summaries for the full models (Experiment 1, speaker B)

The positive estimates of the fixed effects for stress in all three models show that stressed
vowels are higher in FO, louder in intensity, and longer in duration than their unstressed
counterparts. The vowel [a] appears to be slightly louder in intensity and longer in
duration than [o]. The fact that the interaction terms for FO and intensity are negative
suggests that the measures for [a] tend to be lower than would be expected based on the
effect of stress and the effect of [a] alone. Medial vowels are greater in intensity than
initial vowels. Final vowels are greater in intensity than initial vowels, and longer than
initial vowels.

In (19) I give the AIC values for all models, which will be useful in the model

comparisons immediately below.

(19) Figure A.19

Baseline Intermediate Full
FO 541.57 297.33 278.69
Intensity 723.69 572.62 572.97
Duration 761.20 715.35 717.03

AIC values (Experiment 1, speaker B)

Below I show the results of comparing the base model with the intermediate model, and

the intermediate and full models, with ANOVAs. Since there are two model comparisons
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and three measures of stress, this results in six total comparisons. For all six I report the

Chi-squared value (%), the degrees of freedom (df), and the p-value (p).

(20)  Figure A.20

Measure  |Base-intermediate comparison Intermediate-full comparison

X df |p X df P
FO 246.24 1 <22%*107"® 20.64 1 5.5*10°
Intensity | 153.07 1 <22%*107"° 1.65 1 0.20
Duration  |47.85 1 4.6 * 10" 0.32 1 0.57

ANOVA results (Experiment 1, speaker B)
The comparison between the base and intermediate models is always significant, and
results in a lower AIC. This means that adding information about stress helps
significantly in predicting this participant’s values for FO, intensity, and duration,
suggesting that all three are used to cue primary stress. The full (interaction) model only
improves on the intermediate model without an interaction term for FO, again lowering
AIC. The negative interaction term estimate for this model in (18) tells us that stressed [a]
has a lower FO than would be expected based on the effects of stress and [a] alone. This
matches the visualizations in Section A.2.1, where the effect of stress on FO was much

greater for [o] than for [a].

A.3 Speaker C

In this section I show that stressed vowels for speaker C are significantly louder in
intensity and longer in duration than unstressed vowels. FO does not appear to be used to
cue stress for this participant. There is a statistically significant interaction for duration,

so that the difference between stressed and unstressed vowels is greater for [a] than [9]

474



for this participant.

A.3.1 Visualization of data
Stressed [9] is higher in FO than unstressed [o], but stressed [a] instead has a lower FO

than unstressed [a].

(21) Figure A.21

FO (Z-score) by stress and vowel for speaker C
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FO (Z-score) by stress and vowel (Experiment 1, speaker C)
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[a] generally has a slightly higher intensity than [9]. Stressed vowels are somewhat higher

in intensity than unstressed vowels, and the effect size is slightly greater for [9] than for

[a].

(22) Figure A.22

Intensity (Z-score) by stress and vowel for speaker C
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Intensity (Z-score) by stress and vowel (Experiment 1, speaker C)
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[a] is longer than [9] overall. Stressed vowels are longer than unstressed vowels, with a

much greater effect size for [a] than for [3].

(23) Figure A.23

Duration (Z-score) by stress and vowel for speaker C
a-
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EI Unstressed

- Stressed

Duration (Z-score)
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Duration (Z-score) by stress and vowel (Experiment 1, speaker C)
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There are no clear effects of position on stress for FO, although FO values for initial

vowels are higher than for medial and final vowels.

(24) Figure A.24

FO (Z-score) by stress and position for speaker C
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FO (Z-score) by stress and position (Experiment 1, speaker C)
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Stressed vowels in medial and final position have greater intensity than their
corresponding unstressed vowels. Initial vowels show a smaller effect in the same

direction.

(25) Figure A.25

Intensity (Z-score) by stress and position for speaker C
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Intensity (Z-score) by stress and position (Experiment 1, speaker C)
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Initial stressed vowels are much longer than initial unstressed vowels. Medial and final

vowels show similar effects but of a smaller magnitude.

(26)  Figure A.26

Duration (Z-score) by stress and position for speaker C
a-
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Duration (Z-score) by stress and position (Experiment 1, speaker C)
A.3.2 Statistical analysis
Below I give summary outputs for the fixed effects of the full models fitted for this
participant. Recall from (1) that the structure is FO ~ Stress * Vowel + Position +
(1/Word), with identical models for intensity and duration. The reference levels for the
factors are [o] for Vowel, Unstressed for Stress, and Initial for Position. I give the
estimates for the fixed effects and the intercept, plus or minus the standard error. Each

model is shown on a separate row.
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(27) Figure A.27

Measure |Intercept |Stressed [a] Stressed * | Medial Final
[a]
FO 0.29+0.23 10.19+£0.21 |-0.19+0.22 |-0.37+0.25 |-0.42+0.15 |-0.29+0.09

Intensity  |0.21£0.34 0.65+0.30 |0.01+0.33 [-0.42+0.36 |-0.61+0.22 |-0.6340.13
Duration  |-0.57+£0.30 |0.47+0.26 |0.31+0.27 |1.02+0.31 |-0.34+0.18 |0.00+0.10

Fixed effect summaries for the full models (Experiment 1, speaker C)

The positive estimates of the fixed effects for stress in intensity and duration models
show that stressed vowels are louder in intensity and longer in duration than their
unstressed counterparts. The estimate for the fixed effect of stress on FO is also positive,
but the estimate plus or minus the standard error includes 0, i.e. no effect. The vowel [a]
appears to be slightly longer than [o]. The fact that the interaction terms for FO and
intensity are negative suggests that the measures for [a] tend to be lower than would be
expected based on the effect of stress and the effect of [a] alone. Duration shows the
opposite pattern with a large positive estimate for the interaction term. Medial vowels
have lower values for all measures than initial vowels. Final vowels show the same
differences relative to initial vowels, except that there is no effect of final position on
duration.

In (28) I give the AIC values for all models, which will be useful in the model

comparisons immediately below.
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(28) Figure A.28

Baseline Intermediate Full
FO 410.68 411.51 411.60
Intensity 607.50 602.55 603.23
Duration 639.32 523.71 514.80

AIC values (Experiment 1, speaker C)
Below I show the results of comparing the base model with the intermediate model, and
the intermediate and full models, with ANOVAs. Since there are two model comparisons
and three measures of stress, this results in six total comparisons. For all six I report the

Chi-squared value (y?), the degrees of freedom (df), and the p-value (p).

(29) Figure A.29

Measure | Base-intermediate comparison Intermediate-full comparison

X df |p X df p
FO 1.17 1 0.28 1.92 1 0.17
Intensity  |6.95 1 0.01 1.33 1 0.25
Duration |117.61 1 <22*107"° 10.91 1 9.6 * 10

ANOVA results (Experiment 1, speaker C)
The comparison between the base and intermediate models is significant for intensity and
duration, resulting in a lower AIC. This means that adding information about stress helps
significantly in predicting this participant’s values for intensity, and duration, suggesting
that the two are used to cue primary stress. There is no significant effect of FO, matching
the description from Chapter 3 that speaker C does not use FO to cue stress. The full
(interaction) model only improves on the intermediate model without an interaction term

for duration, again resulting in a lower AIC. The positive interaction term estimate for
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this model in (27) tells us that stressed [a] has a longer duration than would be expected

based on the effects of stress and [a] alone. This matches the visualizations in Section

A3.1.

A.4 Speaker D

In this section I show that stressed vowels for speaker D are significantly lower in FO,
louder in intensity, and longer in duration than unstressed vowels. Note that the effect of
FO on stress is the opposite to that found for other participants, as discussed in Chapter 3.
There is a statistically significant interaction for intensity, so that the difference between

stressed and unstressed vowels is greater for [a] than [9] for this participant.
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A.4.1 Visualization of data

For both vowels, stressed vowels have a lower FO than unstressed vowels. The difference

is greater for [a] than for [9].

(30) Figure A.30

FO (Z-score) by stress and vowel for speaker D
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For [9] there is a small difference between stressed and unstressed vowels, with the
former having a higher intensity than the latter. There does not appear to be any effect of

stress for [a], which is lower in intensity than [9] overall for this participant.

(31) Figure A.31

Intensity (Z-score) by stress and vowel for speaker D
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[a] is generally longer than [9]. Stressed vowels are longer than unstressed vowels, and

this effect is greater for the low vowel [a].

(32) Figure A.32

Duration (Z-score) by stress and vowel for speaker D
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The FO of stressed vowels is lower than that of unstressed vowels in all word positions.

The effect appears to be greatest for final vowels.

(33) Figure A.33

FO (Z-score) by stress and position for speaker D
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Only final vowels clearly show higher intensity in stressed position than unstressed
position, with initial and medial vowels not obviously being affected by stress as far as

intensity is concerned.

(34) Figure A.34

Intensity (Z-score) by stress and position for speaker D
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All word positions show greater duration in stressed position than in unstressed position.

However, the effect size is far larger for initial vowels.

(35) Figure A.35

Duration (Z-score) by stress and position for speaker D
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A.4.2 Statistical analysis
Below I give summary outputs for the fixed effects of the full models fitted for this
participant. Recall from (1) that the structure is FO ~ Stress * Vowel + Position + (1|
Word), with identical models for intensity and duration. The reference levels for the
factors are [o] for Vowel, Unstressed for Stress, and Initial for Position. I give the
estimates for the fixed effects and the intercept, plus or minus the standard error. Each

model is shown on a separate row.

489



(36) Figure A.36
Measure |Intercept |Stressed [a] Stressed * | Medial Final

[a]
FO 0.64+0.30 |-0.54+0.27 10.03+0.30 |-0.49+0.32 |-0.68+0.19 |-0.39+0.11
Intensity | 1.74+£0.42 |-0.10+0.36 |-1.65+0.41 |0.91+0.44 |-1.00+=0.25 |-1.00£0.13
Duration |0.15+0.41 |1.09+0.34 |-0.28+0.38 |0.57+0.41 |-1.03+£0.24 |-0.76+0.12

Fixed effect summaries for the full models (Experiment 1, speaker D)

The positive estimates of the fixed effect for stress on duration show that stressed vowels
are longer in duration than their unstressed counterparts. By the same token the
corresponding negative estimate for FO shows that stressed vowels have a lower FO than
their unstressed counterparts. The estimate for the fixed effect of stress on intensity is
also negative, but with a very large standard error. The vowel [a] appears to have a lower
intensity than [o]. The fact that the interaction terms for intensity and duration are
positive suggests that those measures for [a] tend to be higher than would be expected
based on the effect of stress and the effect of [a] alone. The interaction term in the FO
model is estimated to be negative, meaning that [a] shows a lower FO than otherwise
expected. Medial and final vowels all have lower values than initial vowels in all models.

In (37) I give the AIC values for all models, which will be useful in the model

comparisons immediately below.

(37) Figure A.37

Baseline Intermediate Full
FO 533.49 484.39 484.08
Intensity 602.03 586.23 584.01
Duration 657.45 548.12 548.21

AIC values (Experiment 1, speaker D)
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Below I show the results of comparing the base model with the intermediate model, and
the intermediate and full models, with ANOVAs. Since there are two model comparisons
and three measures of stress, this results in six total comparisons. For all six I report the

Chi-squared value (%), the degrees of freedom (df), and the p-value (p).

(38) Figure A.38

Measure  |Base-intermediate comparison Intermediate-full comparison
X df |p X df P
FO 51.10 1 |8.8*10" 231 1 0.13
Intensity  |17.80 1 |25%10° 422 1 0.04
Duration | 111.33 1 [<22%*107" 1.91 1 0.17

ANOVA results (Experiment 1, speaker D)
The comparison between the base and intermediate models is always significant,
resulting in a lower AIC. This means that adding information about stress helps
significantly in predicting this participant’s values for FO, intensity, and duration,
suggesting that all three are used to cue primary stress. The full (interaction) model only
improves on the intermediate model without an interaction term, lowering AIC, for
intensity. The positive interaction term estimate for this model in (36) tells us that
stressed [a] has a higher intensity than would be expected based on the effects of stress
and [a] alone. However, the p-value (0.04) is only just under the significance threshold of

0.05 for this model comparison.

491



Appendix B: Acoustics of Secondary Stress

In this appendix I present visualizations and statistical analysis of an experiment on
secondary stress in Abkhaz separately for four speakers. The results for all speakers
considered together were presented in Chapter 4, Section 4.3, where I noted that some of
the statistical models I fitted have problems due to singular fits. The models presented in
this appendix do not have such problems. The appendix contains four sections, one for
each participant in the experiment. Each section begins with a visualization of the data
for that participant, followed by a statistical analysis using linear mixed effects models.
The statistical models in this appendix are based closely on those in Chapter 4,
where each measure (FO, intensity, duration) had four nested models. Two of these
differed only in a random slope for the effect of stress by participant. Since the models
fitted here only have one participant each, there is no need for such a random slope. I
therefore use the following three nested model structures for each measure and for each
participant, illustrated with the measure FO in (1). Vowel has the possible values {[9],
[a]}, while Position may be {Initial, Medial, Final} and Stress {Unstressed, Secondary,

Primary}.

(D) Figure B.1

Base model: FO ~ Vowel + (1|Word)
Intermediate model: FO ~ Stress + Vowel + (1|Word)
Full model: FO ~ Stress * Vowel + (1|Word)

Model specifications (Experiment 2)
I use the Ismeans package (Lenth 2016) to look for significant differences between fixed

effects, notably between the unstressed and secondary conditions. The contrast() function
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of this package uses the Tukey method to adjust p-values for multiple pairwise post-hoc
comparisons. I continue to predict Z-scored values rather than unnormalized values (in
Hz, dB, and ms). This is not necessary since there is only one participant in each model,
but it makes the numbers reported in this appendix more comparable to the Z-scored
values already reported in Chapter 4.

The results from comparing the models in (1) with ANOVAs are summarized in
(2) below. Cells marked (int.) denote the presence of an interaction effect where the
relevant cue is used differently for the two vowels [o] and [a] for the relevant participant.
Cells marked (sec.) have a significant difference between unstressed and secondary stress
conditions in the intermediate models. This table uses a significance threshold of 0.05.
Note that speakers B and D have evidence for secondary stress distinct from absence of
stress, as discussed in Chapter 4. Speakers A and C use combinations of F0, intensity (for
speaker C), and duration to cue stress, but do not have evidence for significant

differences between the unstressed and secondary stress conditions.

(2)  Figure B.2

FO Intensity Duration
Speaker A v v
Speaker B v (int.) (sec.) v v (sec.)
Speaker C v v v
Speaker D (int.) v v (sec.)

Summary of results by participant (Experiment 2)
B.1 Speaker A
In this section I discuss the realization of stress for speaker A, focusing on the secondary

stress condition in particular. This participant shows no statistically significant evidence
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for secondary stress acoustically.
B.1.1 Visualization of data

Primary stress is cued by higher FO for this participant, but there are no clear differences

between the unstressed and secondary stress conditions.

(3) Figure B.3

FO (Z-score) by stress and vowel for speaker A
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FO (Z-score) by stress and vowel (Experiment 2, speaker A)
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For [o] the intensity is highest in the primary stress condition, but unstressed [a] and [a]
with primary stress have the same intensity. [a] in the secondary stress condition has a
lower intensity. For [9] intensity is also lowest in the secondary stress condition, but the

difference compared to the unstressed condition is smaller for [9] than for [a].

(4)  Figure B4

Intensity (Z-score) by stress and vowel for speaker A
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[a] is generally longer than [o]. While [o] shows longer duration under primary stress, [a]

does not. Vowels in the secondary stress condition are the shortest for both vowels.

(5)  Figure B.5

Duration (Z-score) by stress and vowel for speaker A

%]
'

3]
'

1- Stress

E Unstressed
E Secondary

. Primary

Duration (Z-score)

'
i8]
'

Vowel
Duration (Z-score) by stress and vowel (Experiment 2, speaker A)

B.1.2 Statistical analysis

Below I give summary outputs for the fixed effects of the full models fitted for this

participant. Recall from (1) that the structure is FO ~ Stress * Vowel + (1|Word), with

identical models for intensity and duration. The reference levels for the factors are [o] for

Vowel, and Unstressed for Stress. I give the estimates for the fixed effects and the

intercept, plus or minus the standard error. Each model is shown on a separate row.
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(6) Figure B.6

Measure | Intercept |Secondary Primary |[a] Secondary * [a] | Primary * [a]
FO 0.15+£0.15 0.00+0.25 [0.98+0.17 |-0.724+0.20 |-0.13+0.30 0.354+0.32
Intensity | -0.44+0.22 |0.47+£0.29 |0.63+0.25|0.61+0.31 |-0.76+0.39 -0.07+0.53
Duration |-1.19+£0.18 |0.20+£0.24 |0.52+0.20 | 1.80+£0.25 |-0.27+0.32 -0.44+0.43

Fixed effect summaries for the full models (Experiment 2, speaker A)

The positive estimates of the fixed effects for primary stress in all three models show that

stressed vowels are higher in FO, louder in intensity, and longer in duration than their

unstressed counterparts. However, there is no effect of secondary stress on F0, and given

the standard error only a negligible effect on duration. Vowels in the secondary stress

condition do appear to have greater intensity than unstressed vowels, however. The vowel

[a] appears to be lower in FO than [o], but higher in intensity and duration. The fact that

the interaction terms are almost all negative suggests that the measures for [a] tend to be

lower than would be expected based on the effect of stress and the effect of [a] alone.

However, [a] with primary stress has a higher FO than would otherwise be expected.

In (7) 1 give the AIC values for all models, which will be useful in the model

comparisons immediately below.

(7) Figure B.7

Baseline Intermediate Full
FO 408.39 372.20 373.88
Intensity 547.35 546.80 546.04
Duration 460.63 458.31 461.28

AIC values (Experiment 2, speaker A)
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Below I show the results of comparing the base model with the intermediate model, and
the intermediate and full models, with ANOVAs. Since there are two model comparisons
and three measures of stress, this results in six total comparisons. For all six I report the

Chi-squared value (%), the degrees of freedom (df), and the p-value (p).

(8)  Figure B.8

Measure | Base-intermediate comparison Intermediate-full comparison
X df p X df P
FO 40.19 2 1.9*10° 232 2 0.31
Intensity  |4.55 2 0.10 4.76 2 0.09
Duration 6.32 2 0.04 1.03 2 0.60

ANOVA results (Experiment 2, speaker A)
The comparison between base and intermediate models is significant for FO and duration,
resulting in a lower AIC. None of the interaction models significantly improve on
identical models without an interaction term. However, both model comparisons for
intensity are close to reaching significance, and lower AIC slightly. Some of these model
comparisons may reach significance due to large differences between unstressed and
primary stress conditions, so they do not directly address whether the unstressed and
secondary stress conditions differ. Below I report the p-values from post-hoc pairwise
comparisons of the unstressed and secondary stress conditions in the intermediate and full
models, computed using Ismeans (Lenth 2016). Cells which are shaded gray are from
models which significantly improved on the next most simple model according to (8). In
the full (interaction) model separate p-values are given for the two vowels, while the

intermediate (no interaction) model has only one p-value for both vowels.

498



9 Figure B.9

FO Intensity Duration

[2] [a] [o] [a] [2] [a]
Intermediate |0.79 1.00 0.99
Full 1.00 0.96 0.60 0.85 0.96 1.00

Unstressed vs. secondary stress conditions (Experiment 2, speaker A)

None of these values are close to a significance threshold of 0.05, so there is no clear

evidence for an acoustic difference between the unstressed and secondary stress

conditions for this participant.

B.2 Speaker B

In this section I discuss the realization of stress for speaker A, focusing on the secondary

stress condition in particular. This participant shows statistically significant evidence for

secondary stress in terms of FO and duration.
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B.2.1 Visualization of data

For [9] there appears to be a threeway distinction between unstressed, secondary stress,
and primary stress. However, although [a] with primary stress has a high FO, there is no

difference between unstressed and secondary stress conditions for [a].

(10)  Figure B.10

FO (Z-score) by stress and vowel for speaker B
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Like for FO, there seems to be a threeway distinction in intensity levels for [9], and [a]
also has the highest values in the primary stress condition. However, [a] in the secondary

stress condition is, if anything, characterized by lower values than unstressed [a].

(11)  Figure B.11

Intensity (Z-score) by stress and vowel for speaker B
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[a] is generally longer than [9]. There is no apparent effect of stress for [a]. For [9], we do
see higher values for primary stress than for the other conditions, and higher values for

secondary stress than for the absence of stress. However, these differences are very small.

(12)  Figure B.12

Duration (Z-score) by stress and vowel for speaker B
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B.2.2 Statistical analysis

Below I give summary outputs for the fixed effects of the full models fitted for this

participant. Recall from (1) that the structure is FO ~ Stress * Vowel + (1|Word), with

identical models for intensity and duration. The reference levels for the factors are [o] for

Vowel, and Unstressed for Stress. I give the estimates for the fixed effects and the

intercept, plus or minus the standard error. Each model is shown on a separate row.
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(13) Figure B.13

Measure | Intercept |Secondary Primary |[a] Secondary * [a] | Primary * [a]
FO 0.07+£0.13 0.88+0.17 |1.07+0.14 |-1.094+0.21 |0.69+0.25 0.36+0.30
Intensity | -0.58+0.21 | 0.66+0.29 | 1.23+0.24 1 0.12+0.33 |-0.61+0.41 0.25+0.46
Duration |-1.124+0.21 | 0.624+0.30 |0.85+0.24 | 0.93+0.33 |0.09+0.42 -0.22+0.46

Fixed effect summaries for the full models (Experiment 2, speaker B)
The positive estimates of the fixed effects for primary and secondary stress in all three
models show that vowels with any degree of stress are higher in FO, louder in intensity,
and longer in duration than their unstressed counterparts. The vowel [a] appears to be
lower in FO than [9], but longer in duration. The fact that the interaction terms are
positive for FO suggests that the FO values for [a] tend to be higher than would be
expected based on the effect of stress and the effect of [a] alone. However, [a] with
secondary stress has a lower intensity than would otherwise be expected.

In (14) I give the AIC values for all models, which will be useful in the model

comparisons immediately below.

(14) Figure B.14

Baseline Intermediate Full
FO 371.18 319.08 305.87
Intensity 599.26 568.64 567.22
Duration 594.18 579.27 582.61

AIC values (Experiment 2, speaker B)
Below I show the results of comparing the base model with the intermediate model, and
the intermediate and full models, with ANOVAs. Since there are two model comparisons

and three measures of stress, this results in six total comparisons. For all six I report the
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Chi-squared value (%), the degrees of freedom (df), and the p-value (p).

(15) Figure B.15

Measure | Base-intermediate comparison Intermediate-full comparison

X df p X df P
FO 56.09 2 6.6 * 10" |17.21 2 0.0002
Intensity  |34.62 2 3.0*%10% |5.42 2 0.07
Duration |18.91 2 7.8 *%10° |0.66 2 0.72

ANOVA results (Experiment 2, speaker B)
The comparison between base and intermediate models is significant for all three
measures, resulting in a lower AIC. The full (interaction) model improves on a model
without an interaction term only for F0, again lowering AIC. However, the corresponding
model comparison for intensity is very close to reaching significance, and does show a
lower AIC. Some of these model comparisons may reach significance due to large
differences between unstressed and primary stress conditions, so they do not directly
address whether the unstressed and secondary stress conditions differ. Below I report the
p-values from post-hoc pairwise comparisons of the unstressed and secondary stress
conditions in the intermediate and full models, computed using Ismeans (Lenth 2016).
Cells which are shaded gray are from models which significantly improved on the next
most simple model according to (15). In the full (interaction) model separate p-values are
given for the two vowels, while the intermediate (no interaction) model has only one p-

value for both vowels.
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(16) Figure B.16

FO Intensity Duration

[2] [a] [2] [a] [2] [a]
Intermediate [0.002 0.83 0.005
Full <0.0001 |0.90 0.23 1.00 0.32 0.16

Unstressed vs. secondary stress conditions (Experiment 2, speaker B)
This participant shows acoustic evidence for a distinction between unstressed vowels and
vowels with secondary stress in FO and duration. The full (interaction) model for FO
demonstrates that only [o] shows evidence for a distinction between unstressed and

secondary stress conditions.

B.3 Speaker C

In this section I discuss the realization of stress for speaker A, focusing on the secondary
stress condition in particular. This participant shows no statistically significant evidence
for secondary stress acoustically. Due to the exclusions discussed in Chapter 2, Section

2.1.5 this participant has no tokens for [a] in the secondary stress condition.
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B.3.1 Visualization of data
Vowels with any degree of stress appear to be slightly lower in FO for this participant than

unstressed vowels. However, the difference between unstressed and secondary stress

conditions is small.

(17)  Figure B.17

FO (Z-score) by stress and vowel for speaker C
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‘ . Primary
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FO (Z-score) by stress and vowel (Experiment 2, speaker C)
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Vowels with primary stress have higher intensity than vowels in other conditions.

However, there is no clear difference between unstressed and secondary stress conditions.

(18)  Figure B.18

Intensity (Z-score) by stress and vowel for speaker C
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Intensity (Z-score) by stress and vowel (Experiment 2, speaker C)
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The data for duration look similar to the data for intensity immediately above, with no
clear difference between unstressed and secondary stress conditions. [a] is generally
longer than schwa, and the difference between stressed and unstressed [a] is greater than

the difference between stressed and unstressed [9].

(19)  Figure B.19

Duration (Z-score) by stress and vowel for speaker C
4

Stress
E Unstressed
E Secondary

. Primary

Duration (Z-score)

Vowel
Duration (Z-score) by stress and vowel (Experiment 2, speaker C)

B.3.2 Statistical analysis

Below I give summary outputs for the fixed effects of the full models fitted for this

participant. Recall from (1) that the structure is FO ~ Stress * Vowel + (1|Word), with

identical models for intensity and duration. The reference levels for the factors are [o] for

Vowel, and Unstressed for Stress. I give the estimates for the fixed effects and the
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intercept, plus or minus the standard error. Each model is shown on a separate row. Since

this participant has only the vowel [a] in the secondary stress condition, there are no

separate estimates for the ‘Secondary * [a]’ interaction column.

(20)  Figure B.20

Measure |Intercept |Secondary |Primary | [a] Secondary*[a] | Primary*[a]
FO 1.02+0.20 |0.15%+0.27 [-0.79+0.21 |-1.21+0.31 |N/A 0.56+0.48

Intensity |-0.40+0.19 |-0.354+0.26 | 0.80+0.24 |0.50+0.31 |N/A -0.79+0.40
Duration |-1.06+0.21 |0.18+0.29 |0.70+0.23 |0.93+0.33 |N/A 0.86+0.48

Fixed effect summaries for the full models (Experiment 2, speaker C)

The positive estimates of the fixed effects for primary stress in intensity and duration
show that vowels with primary stress are louder in intensity and longer in duration than
their unstressed counterparts. For FO vowels with primary stress instead have lower
values than unstressed vowels. Vowels in the secondary stress condition are slightly lower
in intensity than vowels in the unstressed condition. The vowel [a] appears to be lower in
FO than [2], but louder and longer. The fact that the interaction terms are positive for FO
and duration suggests that the FO and duration values for [a] tend to be higher than would
be expected based on the effect of stress and the effect of [a] alone. However, [a] with
primary stress has a lower intensity than would otherwise be expected.

In (21) I give the AIC values for all models, which will be useful in the model

comparisons immediately below.

509



(21)  Figure B.21

Baseline Intermediate Full
FO 378.65 369.97 370.64
Intensity 506.53 501.35 499.55
Duration 446.66 430.24 429.19

AIC values (Experiment 2, speaker C)
Below I show the results of comparing the base model with the intermediate model, and
the intermediate and full models, with ANOVAs. Since there are two model comparisons
and three measures of stress, this results in six total comparisons. For all six I report the

Chi-squared value (y?), the degrees of freedom (df), and the p-value (p).

(22) Figure B.22

Measure |Base-intermediate comparison Intermediate-full comparison
X df p X df p
FO 12.68 2 0.002 1.34 2 0.25
Intensity  |9.18 2 0.01 3.80 2 0.05
Duration |20.42 2 3.7*%10° |3.06 2 0.08

ANOVA results (Experiment 2, speaker C)
The comparison between base and intermediate models is significant for all three
measures, resulting in a lower AIC. The full (interaction) model does not improve on a
model without an interaction term for any measure. However, both intensity and duration
are on or very close to the significance threshold of 0.05, and both lower AIC. Some of
these model comparisons may reach significance due to large differences between
unstressed and primary stress conditions, so they do not directly address whether the

unstressed and secondary stress conditions differ. Below I report the p-values from post-
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hoc pairwise comparisons of the unstressed and secondary stress conditions in the
intermediate and full models, computed using Ismeans (Lenth 2016). Cells which are
shaded gray are from models which significantly improved on the next most simple
model according to (22). In the full (interaction) model separate p-values are given for
the two vowels, while the intermediate (no interaction) model has only one p-value for

both vowels.

(23) Figure B.23

FO Intensity Duration

[2] [a] [2] [a] [2] [a]
Intermediate | 1.00 1.00 0.99
Full N/A 0.98 N/A 0.66 N/A 0.97

Unstressed vs. secondary stress conditions (Experiment 2, speaker C)
None of these values are close to a significance threshold of 0.05, so there is no clear
evidence for an acoustic difference between the unstressed and secondary stress

conditions for this participant.

B.4 Speaker D
In this section I discuss the realization of stress for speaker A, focusing on the secondary
stress condition in particular. This participant shows statistically significant evidence for

secondary stress in terms of duration.
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B.4.1 Visualization of data

For both vowels, the primary stress condition is lower in FO than the unstressed

condition, while the secondary stress condition is higher in FO0.

(24) Figure B.24

FO (Z-score) by stress and vowel for speaker D

ra
'

Stress
%7 ‘ E Unstressed

E Secondary
. Primary

FO (Z-score)

'
%]
'

Vaowel

FO (Z-score) by stress and vowel (Experiment 2, speaker D)
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For intensity there is only a very small difference between unstressed and secondary
stress conditions for [a]. The difference is larger for [], but also in the opposite direction.

Whereas [a] is slightly louder under secondary stress than when unstressed, [9] is quieter.

(25) Figure B.25

Intensity (Z-score) by stress and vowel for speaker D
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Intensity (Z-score) by stress and vowel (Experiment 2, speaker D)
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The duration data resemble the intensity data in terms of secondary stress. However, here
it is [a] which has lower values under secondary stress than when unstressed, and [9]

which has higher values. However, both differences are very small.

(26)  Figure B.26

Duration (Z-score) by stress and vowel for speaker D
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Duration (Z-score) by stress and vowel (Experiment 2, speaker D)
B.4.2 Statistical analysis
Below I give summary outputs for the fixed effects of the full models fitted for this
participant. Recall from (1) that the structure is FO ~ Stress * Vowel + (1|Word), with
identical models for intensity and duration. The reference levels for the factors are [o] for
Vowel, and Unstressed for Stress. I give the estimates for the fixed effects and the

intercept, plus or minus the standard error. Each model is shown on a separate row.
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(27)  Figure B.27

Measure | Intercept |Secondary | Primary [a] Secondary*[a] | Primary*[a]
FO -0.17+£0.22 10.13+£0.26 |-0.18+0.22 |0.36+0.34 |0.10+0.40 -1.26+0.57
Intensity | 0.10+0.20 | 0.21£0.25 {0.91+£0.21 |-0.48+0.32 |-0.46+0.38 -0.83+0.52
Duration |-0.67+£0.23 |0.27£0.24 | 1.36+£0.20 |-0.45+0.32|0.77+0.38 0.96+0.62

Fixed effect summaries for the full models (Experiment 2, speaker D)

The positive estimates of the fixed effects for primary stress in intensity and duration

show that vowels with primary stress are louder in intensity and longer in duration than

their unstressed counterparts. Vowels in the secondary stress condition have positive

estimates (i.e. higher values), but with large standard errors. The vowel [a] appears to be

higher in FO than [o], but quieter and shorter. The fact that the interaction terms are

positive for duration suggests that the duration values for [a] tend to be higher than would

be expected based on the effect of stress and the effect of [a] alone. However, with the

exception of [a] with secondary stress, the other interaction term estimates are negative,

so that [a] has lower values than would otherwise be expected.

In (28) I give the AIC values for all models, which will be useful in the model

comparisons immediately below.

(28) Figure B.28

Baseline Intermediate Full
FO 420.54 421.07 418.19
Intensity 420.06 406.50 407.75
Duration 459.34 391.77 391.38

AIC values (Experiment 2, speaker D)
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Below I show the results of comparing the base model with the intermediate model, and
the intermediate and full models, with ANOVAs. Since there are two model comparisons
and three measures of stress, this results in six total comparisons. For all six I report the

Chi-squared value (%), the degrees of freedom (df), and the p-value (p).

(29) Figure B.29

Measure | Base-intermediate comparison Intermediate-full comparison
X df p X df P
FO 3.46 2 0.18 6.99 2 0.03
Intensity | 17.56 2 0.0002 2.76 2 0.25
Duration |71.56 2 29 %10 |4.40 2 0.11

ANOVA results (Experiment 2, speaker D)
The comparison between base and intermediate models is significant for intensity and
duration, resulting in a lower AIC. The only interaction model which significantly
improves on an identical model without an interaction term is for FO, again resulting in a
lower AIC. Some of these model comparisons may reach significance due to large
differences between unstressed and primary stress conditions, so they do not directly
address whether the unstressed and secondary stress conditions differ. Below I report the
p-values from post-hoc pairwise comparisons of the unstressed and secondary stress
conditions in the intermediate and full models, computed using Ismeans (Lenth 2016).
Cells which are shaded gray are from models which significantly improved on the next
most simple model according to (29). In the full (interaction) model separate p-values are
given for the two vowels, while the intermediate (no interaction) model has only one p-

value for both vowels.
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(30) Figure B.30

FO Intensity Duration

[o] [a] [2] [a] [2] [a]
Intermediate |0.79 1.00 0.04
Full 1.00 0.97 0.96 0.95 0.88 0.006

Unstressed vs. secondary stress conditions (Experiment 2, speaker D)

This participant shows acoustic evidence for a distinction between unstressed vowels and

vowels with secondary stress in duration. The full (interaction) model for duration

demonstrates that only [a] shows evidence for a distinction between unstressed and

secondary stress conditions.
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