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Abstract

This thesis investigates three phonological phenomena in Hasawi Arabic (HA), a dialect spoken in the
Eastern province of Saudi Arabia. First, is the pharyngealisation, which is triggered by the pharyngealised
coronal segments /t%, 0%, s*/. Second, is the uvularisation, which is triggered by the uvular segments /q, G,
%, B/. The acoustic cues of the emphasis spread are measured via PRAAT and are represented by the feature

[RTR]. The third phenomenon is the uvular segment alternations /¥/ and /q/.

All three phonological phenomena are accounted for within a Harmonic Serialism Optimality Theoretic
analysis (HS-OT). With its harmonic and gradual derivational steps, HS-OT, as the framework of the
phonological analysis throughout the thesis, examining all the attested phenomena, demonstrates its ca-
pabilities of gracefully capturing such complicated phonological phenomena. A fixed ranking of the con-
straints is established and an interaction between the phonological processes is exhibited. These interact-
ing phonological processes include: resyllabification, insertion, voice assimilation, Manner of articulation

assimilation and emphasis spread.

The results of the study reveal a distinctive characteristics and pattern of HA. Although both the pharyn-
gealised and the uvular segments exhibit an emphasis spread on neighbouring segments in different do-
mains and directions, the uvular segments, however, have a long-distance and a heavier emphasis effect
on the adjacent vowels than the pharyngealised segments in HA. Based on the minimal pairs and local
items that invariably surface with /q/ in the dialect, I also argue for the inclusion of the segments / and /
in the consonantal inventory of HA. The alternation of the uvular segments /g/ and /q/ is actually a condi-
tioned phonological alternation not a free variation phenomenon as assumed by the previous research

where a pattern is found and presented in HA.
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1 Chapter One: Introduction

1.1 Introduction

The aim of this thesis is to provide a phonological analysis of some phonological phenomena in Hasawi
Arabic (Henceforth, HA), a dialect spoken in the city of Alahsa in the Eastern province of Saudi Arabia,
within the framework of Optimality Theory using the derivational version the Harmonic Serialism Opti-
mality theory (HS-OT) (Prince and Smolensky, 1993; McCarthy, 2000). The investigated phenomena in
in this study are the emphasis spread triggered by the pharyngealised and uvular segments in HA and the

uvular segment alternations /q/ and /¥/ in HA.

The huge body on the emphasis spread triggered by pharyngealised /t{, &f, s/, and the uvular seg-
ments /q, ¥, ¥, 6/ phenomena in the literature leads one to think that HA would have a similar pattern to
other Arabic dialect or closely related to the pattern of the Gulf dialects of Arabic. However, the pattern

that HA exhibits for pharyngealisation and uvularisation is unique which will be presented in chapter four.

The uvular segment alternations are assumed to be in free variation and not conditioned in the liter-
ature. Not one of the Gulf dialects of Arabic which exhibit this alternation seem to have a clear pattern of
this alternation. Whereas the data from HA provide several environments that condition each alternation
and as such the /q/— [¥] and /¥/— [q] in HA is not free variation. The details of this phenomenon will be

discussed in chapter five.

1.2 The dialect under investigation: HA

The term Gulf dialects refers to the range of Arabic dialects spoken in the area of the Arabian Gulf coun-
tries, including Kuwait, The United Arab Emirates, Qatar, Bahrain, Oman, and the Eastern part of Saudi

Arabia called ‘Alahsa’ (Johnstone, 1967; Mustafawi, 2006; Bellem, 2007; Habib, 2012; Aldaihani, 2014).



The Gulf dialects have been classified as members of the Eastern Arabian, which branches of the Northern
Arabian dialects. Among the Gulf dialects, Qatari Arabic (QA), Kuwaiti Arabic (KA) and HA all share
common characteristics including the affrication of /k/ to [ff] and the substitution of /q/ to [g]. Another
characteristic that is shared by some Northern Arabian dialects is the lenition of /d3/ to [j] (Johnstone,

1967 p.1-2).

HA, however, is different from any other Saudi dialects while it shows similarity in some ways
with other Gulf dialects of the Arabian Gulf countries (Lewis, 2009). In addition, a difference is observed
in these Eastern Arabic dialects due to the time difference of the urbanization process that affected the

speakers of those varieties of Arabic dialects (Johnstone, 1967; Mustafawi, 2006).

Essentially, HA retains features of the language not found any more in other Saudi dialects because
of its history of inhabitants. The history of Alahsa goes back thousands of years in this particular area.
Many inhabitants like Kanoomites, Jun, Hermites, Tasmis and Banu Abdulqais, have occupied the city.
Historically, Alahsa has many names: [?aldzar@a] Aljarca, [hadzir] Hajer, Albahrain, Majan, Badi Riyash,
Atredan, [?ahasa? bani: safd] Ahsa’ Bani Sacd. It got its last name as [?alhasa] Alhasa or [?al?ahasa] Alahsa

in the 10" century After Christ (Smeaton, 1973; Aljumah, 2008).

Furthermore, because of its exposure to other languages, HA has innovated in some unique way.
HA has undergone the influence of other countries and languages. Most importantly the Ottomans ‘the
Turks’ who ruled the region for 600 years. Other countries and languages that affected HA due to trade

business are India, Persia and the English (Smeaton, 1973).



Figure 1-1: The map of Saudi Arabia ("Saudi Network." n.d)
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Figure 1-1 above is a map of Saudi Arabia showing Alahsa city is located in the Eastern Province
of Saudi Arabia which is indicated by the bold black ink on the map. The map shows Saudi Arabia as well
as the rest of the Gulf Countries and the Arabian Peninsula. Alahsa city and the Alahsa Governorate with
its scattered villages occupy almost 24% of the area of Saudi Arabia and 67% of the Eastern region as
shown in map (1) above (Smeaton, 1973; Aljumah, 2008). The Eastern Province of Saudi Arabia as a
whole has a population of about 4,900,000 as stated in the latest population census according to General

Authority of Statistics!

Looking at the rich history of Alahsa and the large space it occupies in Saudi Arabia, it is remark-

able that very little is known and reported about its dialect. This thesis therefore contributes to the system-

K.0.S.A. The Total Population. 2019; Available from: https://www.stats.gov.sa/en/indicators/1




atic investigation of the dialect, focusing on some particularly interesting features of its consonantal pho-
nology that are distinguished from other Arabic dialects, i.e. pharyngealisation/ emphasis spread triggered
by the pharyngealised segments /t*, &, s*/, and the uvular segments /q, ¥, ¥, ¢/ and the alternation of uvular

segments in HA.

1.3 Participants in the study

The researcher is a native speaker of the investigated dialect, i.e. HA. In addition, there are 50 participants
as representative sample of HA dialect. They are 25 female speakers and 25 male speakers. The selection
of the participants is based on their linguistics background. The participants are native speakers of the
investigated dialect HA and aged between 20-35. Moreover, the participants have never lived in a foreign
language speaking country for a long period of time in order to limit the influence of the native speakers
of that foreign language over the participants’ production of the tested phenomena. A total number of

three interviews were conducted with each participant.
1.4 Source of Data

This study is also unique in the way data are collected. Unlike some of the previous studies, there is
no interference from my part where I do no manipulation or indication of what is supposed or expected to
be said by the participants. That is maintained by collecting the data in a naturalistic style and drawn from
recorded narratives of the speakers’ personal experiences or interactions with other speakers, while the
data in some of the previous studies were from some already prepared lists of words. An additional list of
situations was provided to the participants in different sets of interviews where specific words were elic-
ited from the given situations. This was done in order to address the phenomena under investigation
properly. Due to cultural restrictions, being a female, the researcher could not attend the interviews in

which the attendees were only male participants. As a result, the recordings of the male participants were



collected with the help of the researcher’s brother. In addition, the data is complemented by extra forms
from social media, namely snapchat application, from which I added some elicited lexical forms to my
list of words by following users of the application in their daily routines for a short period of time. The
users | followed are all native speakers of HA dialect and they are made aware of the research goals and
their approvals have been obtained beforehand. It is true that my main intention is not to interfere with the

participants. However, I needed to elicit more words in order to complete the analysis.

The audio recordings are conducted using a digital recording device and PRAAT the speech anal-
ysis software’ installed on MacBook Pro laptop while the data is supposed to be in the naturalistic style
following the style of Labov (1997). In addition, the participants produced the investigated segments in
naturally as explained in Kerlinger (1973) and reported in Recasens and Espinosa (2005) that is, as |
mentioned earlier, without any influence or manipulation from my part as much as possible. The data
obtained consisted of 2500 words. The words with the pharyngealised and the uvular segments represent
the pharyngealisation/ uvularisation phenomenon, i.e. emphasis spread which is exemplified by 1370
words, while the /q/ and /¥/ alternation phenomenon in HA is exemplified by 1130 words. Whereas 90

words show no change.

The data collected through the audio recordings are then transcribed by the researcher using the
International Phonetic Alphabet (IPA) symbols and analyzed phonologically. Some words were analyzed
phonetically using PRAAT in order to measure the effect of the pharyngealised and the uvular segments

on the F; of the adjacent vowels.

1.5 Literature Review

Linguistic interest in Alahsa first began when oil was discovered in the area in 1934 and the American-

Saudi oil company ‘Aramco’ started digging for oil. Smeaton (1973) described the area and the people of



Alahsa after the oil discovery. He was one of the linguists who were sent to the area as English teachers
to teach the Saudi employees recruited by the company. Some phonological phenomena of HA have been
mentioned by Johnston (1967). Smeaton (1973), on the other hand, is one of the first studies to offer a
linguistic account of HA. The data of the study was collected between 1945 and 1949, and the book was
released in 1973. At that time, the Saudi people in that area knew no English. The foreign English teachers
had to learn Arabic, more specifically, the local dialect HA ‘Hasawi’, in order to be able to communicate
and teach Hasawians English. Smeaton (1973) provides a general description of HA. He discusses the
sounds, ‘consonants and vowels’, some phonological phenomena, and the syntax. He does not, however,
dwell on the phonological alternation that I will be concerned with. The main focus of his study is a

historical review of the area and an account of the variety of lexicon in the dialect.

Later, Prochazka (1988) provides description and analysis of several Saudi Arabian dialects in-
cluding the dialect of ‘Alahs- Hofuf', i.e. HA dialect. The focus of his research focuses mainly on the verb
conjugations and suffixes and related morphological data (Prochazka, 1988 p.9). He also provides a brief
introduction to the phonology of the dialects he studies with segmental inventories, an account of segmen-
tal variations including the alternation of the /q/ and /¥/, ‘consonants and vowels’, the syllables, stress
assignment and he points out the differences in the dialects under study. In addition, he briefly illustrates
various phonological phenomena with examples. However, no systematic explanation was given for the

uvular alternation.

More recently, other studies have mentioned HA with some examples and significant consonantal
phenomena such as Feghali (2004) and Feghali (2008) provide texts collected from several Saudi dialects
and other Gulf dialects respectively. HA is an under studied dialect within the framework of OT. There
are, however, two studies that the studies that have analyzed the HA within the OT framework are scarce:

Aljumabh, (2008) and Al Sadhaan (2015) both investigate HA within the Classical OT framework. On one



hand, Aljumah, (2008) investigates the syllable shape and structure in HA. On the other hand, Al Sadhaan
(2015) investigates the prosodic structure and stress assignment in HA. Very recent work on HA include
who investigates sociolinguistic variation and change in the dialect of Alahsa from a sectarian aspect.
However, Aljumah, (2008) and Al Sadhaan (2015) studies are relevant to the present study in their use of
OT, which I will also adopt, but not the same Classical version of OT and not in the actual phonological
issues that they have dealt with in their research. It is also relevant to the present study in its discussion of
consonant clusters and their position within the word, which will prove to be an important factor in the
consonantal alternation, that I am concerned with. Nonetheless, to the best of my knowledge no studies
on HA have investigated the pharyngealisation, uvularisation and uvular alternation in HA from a HS-OT

perspective.

One of the distinctive features of the phonology of most dialects of Arabic is the presence of a
range of what are traditionally called ‘emphatic' consonants, and a set of uvular consonants. The former
is described in phonetic terminology as being pharyngealised, within Arabic an added element of velari-
sation or uvularisation, depending on the dialect (Thelwall, 2003). The latter are sounds articulated further
back in the throat than velar sounds that are familiar in languages such as English. These form the focus
of attention of the present study because of their significant behaviour in HA where both the pharyngeal-
ised segments /t', 0%, s/ and the uvular segments /q, ¥, ¥, ¢/ have a similar emphasis spread effect on
adjacent segments that could cover an entire word on the lexical, morphological and post lexical levels.
The other focus of the study is concerned with the alternation of the uvular segments /g/ and /q/ in HA. A
phenomenon assumed to be in free variation in the literature where no pattern is found in the dialects that
exhibit this type of alternation such as QA and KA and other Gulf dialects (Mustafawi, 2006; Aldaihani,

2014; and Hussain, 1985).



Although there is a huge body in the literature on emphatics and their strong connection to uvular
segments, to the best of my knowledge, no study has been done comparing the effect of pharyngealised
segments to that of uvular segments in HA, or exploring the alternation of the uvular segments within the

HS-OT segments in a dialect of Arabic.

The earliest mention of the sounds under investigation is in the classification of HA consonants is
that reported in Johnstone (1967), confirmed later by Smeaton (1973) and Habib (2012). As I noted above,
Smeaton (1973) was the first to look at the HA as a distinct variety among different Eastern Saudi dialects.
However, his study of HA was lexical and did not really focus on the phonetic or the phonological aspects
of the dialect. Other studies that have been mentioned in the previous section also did not address the
phenomena under investigation in this study properly. Literature relevant to the phonological phenomena

under investigation and concerned with HA will be reviewed in following chapters accordingly.

1.6 Significance of the study

This research is significant since to the best of my knowledge, it is the first research to investigate
the phenomena of pharyngealisation in HA from a HS-OT perspective. It is also the first research to in-
vestigate the alternation of the uvular segments /q/ and /g/ in HA within the framework of HS-OT. The
strong finding that unlike the previous studies, based on the data in this research, the alternation of /q/ and
/¥/ is not a free variation, but conditioned by different factors such as pharyngealisation environment,
positional factors and consonant clusters. The present research will therefore contribute accurate data and
fill a gap in the literature about selected phonological phenomena in the HA dialect. Comparisons will be
drawn with related Arabic dialects, especially the Gulf dialects, and other languages relevant to the inves-

tigated segments.



1.7 Notation conventions

I adopted the IPA symbols to exhibit the transcription of the data given in this study. Input representations
are identified by slants / /°, while output representations are labelled with ‘[ ]* square brackets. For indi-
cating a long variant of a vowel, the length mark presented by the IPA symbol (:). I have used the dot .
to denote syllable boundaries. The '—' arrow is translated as 'modified into' while the section symbol '§'

reflects a part of the thesis. Finally, incorrect forms are marked by an asterisk (*).

1.8 Overview of the study

The rest of the thesis is laid out in five chapters. Chapter two demonstrates some aspects of the phonology
of HA dialect. It presents an overview of the segmental inventory in terms of consonants and vowels, a

brief discussion of the segments under study, the syllable structure and basic stress assignments in HA.

Chapter three provides background information on the phonetics and acoustic correlates of em-
phasis. It also presents a Feature Geometry adopted in this study and the feature that represents the em-
phasis in HA which is [RTR]. The chapter also offers a theoretical background in regard to the Optimality
Theory (OT) approach and HS-OT. It also presents a justification of preferring the derivational HS-OT to

parallel OT in the analysis of the current study.

Chapter four is concerned with the emphasis triggered by the pharyngealised and uvular segments
in HA. It provides a discussion of the classification of emphatic and guttural sounds in HA, the domain of
emphasis, direction of emphasis, blockers of emphasis and comparison with other dialects of Arabic is
drawn where suitable, PRAAT, is used to provide a phonetic analysis of the effect and correlates of phar-
yngealised sounds in HA and a phonological analysis of pharyngealisation and uvularisation within the

HS-OT perspective is also presented. The literature review of the phenomena is presented where suitable.

Chapter five reports on the phenomenon of alternation in the uvular segments /q/ and /&/ in HA.
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The literature review of the phenomenon is presented where suitable and several cases of the uvular seg-
ment alternations in HA are presented and illustrated with a phonological analysis within the HS-OT per-

spective. Consequently, an alternation pattern is recognized from the data in HA.

Chapter six provides a summary of the phenomena covered in the thesis and the main findings of
the thesis. The contribution of the current study along with recommendations for future research and ad-

vantages and disadvantages of adopting HS-OT framework in this study are also presented in this chapter.

1.9 Conclusion

In this chapter I have presented an introduction to the thesis. I have provided a brief historical background
of the area and the dialect under investigation. HA dialect has been explored in a brief historical review.
Relevant literature review about the dialect, details about the source of data, the data collection procedure
and the participants, are provided. The significance and the contribution of the study have been presented.

Finally, I have laid out the overview of the thesis along with the notational conventions used in this study.
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2 Chapter Two: Some aspects of the phonology of HA

2.1 Introduction

The purpose of this chapter is to investigate some aspects of the HA phonological system. It begins with
a brief overview of the region and when linguistic interest in the area first arose. Some of the studies
devoted to the HA and the studies that listed some of the dialect's observed phenomena are reported. It
incorporates the dialect's segmental inventory: consonants and vowels. It presents the debate surrounding
the alternation of the uvular segments /q/ and /c/ and the velar segment /g/ in HA. In addition, this chapter
includes an introduction to the structure of the syllable, assignment of stress and patterns in HA. In brief,

a description of the dialect under investigation is given in this chapter.

2.2 The segmental inventory of HA

The list of segments, i.e. consonants and vowels, that should be included in HA segmental inventory is a
source of debate among the researchers of HA. Regardless of their disagreements, I provide the conso-

nantal and vowel inventories of HA as follows, based on the elicited data from the current study.

2.2.1 Consonantal inventory of HA

Table 2-1 below demonstrates the full consonantal inventory of HA in IPA symbols. The consonants are
categorised according to their place of articulation, manner of articulation and voice. The consonants to
the left side of the cell are voiceless, while the ones to the right side of the cell are voiced. The emphatic
consonants are represented with the articulatory superscript symbol /4/, which is placed after the consonant

to indicate a pharyngealised one.
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Table 2-1: The consonantal inventory of HA

Place of Articulation
Manner Labials Coronals Dorsals
of — —
< = < — —
Articulation 8 '8 3 3 % £ g = & £
= S X E 5 | F = 3 2 S
2 2 £ < 5 | ™ = = @
= — E (W
Stop b t d k ¢*|q & ?
Emphatic stop tt
Nasal m n
Fricative f 8 d|s z|J xy s|lh ¢|h
Emphatic fricative of s¢
Affricate f d3
Trill r
Liquids
Lateral 1
Approximants W j

Table 2-1 shows 30 consonants in HA dialect. There are eight stops /b, t, d, k, g, q, 6, ?/, three
primary emphatics/ pharyngealised consonants /t%, 0%, s*/, two nasals /m, n/, 11 fricatives /f, 0, 0, s, z, [, %,
¥, h, €, h/, two affricates /tf, d3/, the lateral /I/, the trill /r/ and two approximants /w, j/*. The segment /c/

has a phonemic status in HA where it surfaces in some examples in the dialect invariably with no cognates

2 The voiceless uvular stop /q/ and the voiced velar stop /g/ are both phonemic in HA. Their phonemic status will be discussed
in chapter four and chapter five.

* The voiced uvular stop /6/ is phonemic in HA. In some cases, // appears as an allophonic of /q/ as a result of an assimilation
process and /c/ will also appears as an allophonic of /g/ as a result of pharyngealisation process. This will be introduced in
chapter five.

* It is worth mentioning that emphatic variants of /r/ and /1/, i.e. /r/and /1/ are present in HA in certain environments especially
where back vowels are involved (Bukshaisha, 1985).
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in the MSA. Both /q/ and /g/ are separate phonemes in HA since their occurrence is eminent in the dialect
with HA examples presented in the study. I incorporated the voiceless uvular stop /q/ into the inventory
since it is still an active phoneme in HA and does not exclusively occur in religious words as assumed by
Hussain (1985). I also included the velar segment /g/ and the affricate segment /47 in the phonemic inven-
tory of HA. On one hand, /g/ is conventionally presumed to be the surface form from the underlying
voiceless uvular stop /q/ (Smeaton 1973; Prochazka, 1988; Mstafawi, 2006). On the other hand, /{7 is
thought to be the surface form from the underlying voiceless velar stop /k/ in some modern varieties of
Arabic (Moscati, 1969, p. 38), Iraqi and the Bedouin Levantine dialects (Cantineau, 1936, 1937) and in

Kuwaiti, Bahraini, Qatari, and the UAE (Johnstone, 1967, 1978; Matar, 1985; Al-amadidhi, 1985).

Although the HA mentioned scarcely in the literature, the phonological system of HA has not been
not investigated thoroughly. Smeaton (1973) claims that the consonantal inventory of HA includes 29
consonants excluding both /d*/ and /3/. Whereas Aljumah (2008) presents a consonantal inventory of HA
which is a reflection of the Modern Standard Arabic (MSA) with 31 consonants including the emphatic
alveolar stop /d*/. The alveolar voiced stop /d*/ is completely replaced in the Gulf dialects of Arabic by
the emphatic inter-dental fricative /0°/ where /d%/ is lost, but /0% is preserved (Hussain, 1985; Al-Wer
2004). Aljumah (2008) also claims that HA exhibits the affricate sound /7, which only, in his opinion,

appears in loan words not in Arabic ones.

However, with the existence of some lexical items, the collected data for this thesis, in HA and a
variety of the Gulf dialects and other dialects of Arabic, in which /7 occurs invariably with /k/ and /g/
occurs invariably with /q/, then I consider /ff/ and /g/ as distinctive phonemes in HA®. They are also con-

sidered variants of /k/ and /q/ respectively in other cases where there are local items that exhibit this

5 However, the cases of affrication of /k/ to [{f] are beyond the scope of this study and are left for further research.
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variation (Johnstone, 1967, 1978; Altoma, 1969; Bukshaisha, 1985; Matar, 1985, p. 147; Hussain, 1985;

Al-Sulaiti, 1993; Mstafawi, 2006).

2.2.2 Vowels inventory in HA

Table 2-2 below demonstrates the vowel inventory of HA in IPA symbols. The vowels are categorised
according to the hight and backness of the tongue during articulation. The emphatic alternative of the high
vowels /i, u/ are represented with a bar /-/, which is placed in the middle of the vowels /i/— [i] and /u/—

[@] to indicate pharyngealised allophones (Evans, 2015).

Table 2-2: The vowel inventory in HA

Backness
Height Front vowels Central vowels Back vowels
Short Long Short Long Short Long
High i u u:
i i g u:
Mid e e: 0 o:
Low a a: a a:

It is clear from Table 2-2 above there are 16 vowels in HA. All of the vowels in HA, thus, have a
short and a long form. The back vowels which represent the pharyngealised environment are added to the
inventory according to the classification of Al-Ani (1970), i.e. /a(:)/, /a(:)/ and /1(:)/. What is shown here
is a phonetic vowel inventory of HA which shows the allophonic lowered or back vowels in a pharyngeal-
isation and a uvularisation environment /i/— [i], /u/— [®&] and /a/— [a]. This study focuses on these three
/i, u, a/ vowels and their allophonic lowered ones /1, #, @/. The phonetic transcription of the vowels is

important to illustrate later on the emphasis spread triggered by the adjacency to the pharyngealised and



15

the uvular consonants in HA. However, additional vowels are added to the inventory for the sake of re-
porting and because they surfaced through the data collection. These vowels are: /e:/ and /o:/. Smeaton
(1973) denotes the emergence of new vowels in HA like /e/ and /o/ and he reasons this emergence to the
contact the speakers of HA have had with other languages such as English. Whereas Aljumah (2008) notes

that HA is famous for being a long vowel dialect.

2.3 Consonants under study in HA

This section focuses on the consonants under investigation in this study that have caused some discrepan-
cies in the literature. Most importantly, the uvular /q/ and the velar /g/. There is consensus amongst Arabs
as well as some linguists that Classical Arabic or “al-fus‘ha "% is the original source to the modern varieties
of Arabic dialects. It is the language of the Quran, and as such it is considered as the purest variety of

Arabic to which all other varieties should adhere (Altoma, 1969, p. 5).

The consonantal inventory of Classical Arabic/ MSA consists of 28 consonants. However, some
colloquial varieties of Arabic include two additional consonants such as /g/ and /ff/. For a segment like /g/,
in order to decide on its underlying representation, it must have a cognate in “al-fus‘hia”. Although un-
conditional substitution of /g/ by [g] in other Gulf dialects of Arabic for 12 centuries is reported in the
literature (Johnstone, 1967), some linguists, however, still consider /q/ as the “al-fus‘ha” cognate for [g].
The same goes for /g/ in the analysis for HA according to Aljumah (2008). Traditionally, another way to
determine the underlying representation of a surface form is suggested to be through its orthographical
representation, which basically means the same thing as cognate in “al-fus‘ha” (Al-amadihi, 1985) and

(Matar,1984) respectively.

6 “al-fus‘ha” refers to both Classical Arabic as well as MSA.
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Considering /q/ as the underlying representation for the surface forms of HA dialect with [g] tra-
ditionally do not put into account the forms that occur in HA invariably with /g/ as in examples (2-1). Nor
does it account for the lexical items in HA that include /g/ or /6/ and consider /q/ as its’ Classical Arabic/
MSA cognates, which exhibit a semantic shift as in examples (2-2). Whereas the example in (2-3) are of

local forms in HA that occur invariably with /q/.

Just like other varieties of Arabic, such as Qatari Arabic Mustafawi (2006), words in HA, which
exhibit the occurrence of /g/ have cognates in MSA but with /g/. Although they appear similar, their mean-

ings have semantically shifted. Take a look at the examples:

Example 2-1 /g/ vs. /g/ in CA vs. HA

Example Gloss
0} a. [qaf] ‘straw’

b. [gaf] ‘Personal belongings’
2) a. [haqa] ‘longed to’

b. /haga] ‘thought to’
A3 a. [?qfar] ‘red-skinned’

b. [?ag/ar] ‘aggressive’

The examples in (1a), (2a) and (3a) are obtained from Ibn Manziir (1967 version) CA dictionary
originally written between 1232 and 1311 A.D. While the examples in (1b), (2b) and (3b) are from my
collected data on HA. It is worth mentioning that the open vowel adjacent to /q/ is broadly transcribed as
/a/ in the literature. However, the open vowel adjacent to /q/ in this study is always transcribed as /a/ the
back variable of /a/ that appears adjacent to /g/. In my opinion, it is not sufficient after having the segmen-

tal change and the semantic difference to consider the segment /q/ as the underlying representation of [g].
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The following examples occur in HA and other Gulf dialects of Arabic, such as QA and KA, with

/g/ and /c/ invariably and have no cognates in CA and MSA:

Example 2-2 /g/ and /c/ in HA

Example Gloss
[gargar] ‘chatter’
[s‘ar‘cal] ‘reckless’
[Jangah] “flip’

The following examples occur in HA with /q/ invariably. These examples in (2-3) of /q/ along with

those in (2-1) of /g/ prove the phonemic status of both the voiceless uvular stop /q/ and the voiced velar

stop /g/ in HA.

Example 2-3 /q/ in HA

Example Gloss

[qi:fa] ‘ugly’
[qanyfa] ‘serving dish’
[quh] ‘original’
[qab‘riah] ‘amess’

As illustrated in the examples in (2-3) above, /q/ is associated with back or lowered vowels, i.e. /#/,

/w/, /a/. The phonetic correlates for /q/ are reported in several studies in the literature. Al-Ani (1978, p. 32-

33) reports a lowering and backing effect to the values of F» of the vowels adjacent to /q/ see also (Ghazeli,

1977). The assumption that /q/ could undergo affrication is an argument for the impossibility for the /q/

affrication triggering by adjacency to front vowel since /q/ never surfaces adjacent to front vowels /a(:),

i(:)/ in MSA. The uvular /q/ has a lowering and backing effect on adjacent /i, i:/ — [4, #.]. It does not,
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however, change the fact that the vowel is a front vowel. Therefore, the affrication process begins to apply.
First, the variation from /q/— [g] could be an assimilation process in the sense that /q/ is fronted adjacent
to front vowels from a uvular /q/ to a velar /k/. Then, a lenition process progresses in the sense that the
feature [-voice] /k/ becomes [+voice] [g]. However, this theory does not explain the existence of /q/ and

/g/ minimal pairs invariably in HA.

The underlying form of the data used in this study is derived from the dialect itself where it ap-
peared sometimes during the recording synchronically. The MSA is therefore not considered the underly-
ing representation in this study. The phonemic status of /g/ in HA as well as other Gulf dialects is well
established. Whereas the phonemic status of /q/ is debatable some argue that /q/ surfaces only in religious
contexts (Alamadihi, 1985; Hussain, 1985). Others argue that it has been substituted by /g/ (Johnstone,
1967; Alamadihi, 1985; Hussain, 1985; Mustafawi, 2006; Aldaihani, 2014). The data collected in this
study suggest otherwise. Lexical items in HA which occur invariably with /q/ as well as /g/ is a strong

evidence of the phonemic status of /q/ and /g/ is HA.

The voiced uvular stop /c/ also alternates with voiceless uvular stop /q/ in some cases in HA. The
status of /¢/ in HA is controversial be it allophonic or phonemic. More about the status of the voiced uvular
stop /c/ is discussed in chapter four and five. In general, the velar /g/ surfaces in the vicinity of front vowels
/a/ and /i/ and it alternates with the uvular /6/ which surfaces in the vicinity of back vowels / pharyngealised

vowels /a/, /u/ and /1/.

The examples in (2-4) below exhibit the phonemic status of /q/and /g/ in HA where they are almost
minimal pairs. The examples in (2-4) illustrate that in some cases, /q/ and /g/ occur contrastively as dis-
tinctive phonemes in HA. It is worth noting that the vowels in the vicinity of the uvular /q/ are of back

quality /a/, /a/ and /#/ whereas in the vicinity of the velar /g/ the vowels are of front quality /a/ and /i/.



Example 2-4 phonemic status of /q/ and /g/ in HA

(a) | Input Output Gloss
/rawa:q/ | [rawa:q] | ‘gallery’
/rawa:g/ | [rawa:g] ‘chill’

/qir/ [qir] ‘confess’
/qaf/ [qaf] ‘straw’
/gaf/ [gaf] | ‘luggage’
/qalb/ [qalb] | ‘pendant’
/qas‘ir®/ | [qas‘irf] | ‘shorten’

19

While the examples in (2-5) exhibit the allophonic status [¢] which is the surface form of /q/ and
/g/ as a result of voice assimilation and pharyngealisation processes respectively in HA. More about the
classification of the guttural class in HA, the pharyngealised and the uvular segments is discussed in chap-
ter four. Whereas the phenomena of the uvular segment alternation and the substitution of /q/ — [g] and

/q/— [c] will be discussed in details in chapter five.

Example 2-5 allophonic status of [¢] in HA

(b) | Input Output Gloss
/?agbfal/ | [2acb’al] | ‘escape’
/buqfah/ | [buctah] | ‘astain’

/gir/ [Girfi] ‘settle’

/gaf/ [gaf] ‘luggage’
/galb/ [cal‘b®] ‘heart’
/gas‘ir/ [cas'#®] | ‘palace’
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2.4 Syllable structure of HA

This section is dedicated to presenting a description of the syllable structure types and patterns in
HA. Possible syllable patterns are illustrated in Table 2-3 below with monosyllabic, disyllabic and poly-
syllabic words. The syllables could be light, heavy or superheavy. The light syllable is assigned one mora,
i.e. monomoraic the syllable is an open one with an empty coda or the light syllable is a closed one with
a consonant in a final position. Whereas the heavy syllable is bymoraic when there are two vowels in the
nucleus of the syllable or the syllable is a closed one with a consonant in a non-final position. By contrast,
the superheavy syllable is bymoraic when there are two vowels in the nucleus of a closed syllable or the
syllable is a closed one with one vowel and a consonant cluster in the coda. Other syllable patterns appear

in HA as a result of other phonological process such as deletion and metathesis.

Table 2-3: HA syllable patterns

Types of syllables | Syllable pattern | HA words Gloss
Cv ?a.na T
Light CCVv gha.wa ‘coffee’
cvcC [bat‘] ‘ducks’
[ka.bat] ‘closeth’
Cvv [ra1] ‘opinion’
Heavy [21:] ‘yes’
CCVvV [swa:.ra(h)] ‘a bracelet’
CvC [kaf.ta(h)] ‘camping’
CCvC [tbab.a:t] ‘meatballs’
Ccvvc [fu:t] ‘wasp’
Superheavy [hu:t] ‘whale’
CvVCC [bift] ‘coat’
CCvVvC [s‘mia:tf] ‘table cover’
ccvcece [tCaly] ‘chew’




21

The table above exhibits the possible syllable patterns in HA. There are ten possible syllable pat-
terns in HA. These patterns are illustrated by monosyllabic, disyllabic and polysyllabic words. The symbol
(.) marks the boundaries of syllables. Looking at the table above, it is clear that the smallest syllable unit
in HA is CV. No syllable starts with a vowel, which means, just like all other dialects of Arabic, it is
obligatory for syllables to have onsets is in HA. The rhyme of a syllable must include, at least, a vowel in
the nucleus. The nucleus could be filled with a short vowel, a long vowel or a diphthong. The coda, how-
ever, is optional in HA, which means it could be left empty as in (CV, CCV, CVV, CCVV) patterns. In
this case the syllable with an empty coda is an open one. While when the coda is filled with a consonant,
then the syllable is a closed one as in (CVC, CCVC, CVVC, CVCC, CCVVC, CCVCC). From the afore-
mentioned syllable patterns, it is obvious that both the onset and the coda of a syllable can be simple

containing one consonant each or they can be complex containing consonant clusters.

The table presents three main types of syllable patterns, i.e. light syllable monomoraic, heavy syl-
lable bimoraic and superheavy syllable bimoraic due to extrametricality (Hayes 1989; McCarthy & Prince
1990). These syllable patterns are as follows: Light syllable: CV, CCV and CVC when it is in a word-
final position. Heavy syllable patterns include CVV, CCVV, CCVC and CVC is in a non-final position,
it is considered a heavy syllable pattern. The CVVC, CVCC, CCVVC and CCVCC are the superheavy

syllable patterns in HA”.

Although the CV and CCV are light syllable patterns, they do not occur in monosyllabic words in
HA except for some function words like [da] ‘this’, [01] ‘this’, [t‘a] ‘ok’, [li] ‘for me’, [hu] ‘he’, [hi] ‘she’,

[wu] ‘and’ and [ju] “interjection’ [?i:] ‘yes’, [la] ‘no’. In addition to the CV functional forms, some content

"In a CVC syllable, when in a coda position and a word-final, the glottal stop /?/ and the fricative /h/ are usually deleted in
HA. As aresult, a CVC syllable becomes CV.
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words of the CV form are found in HA dialect, such as [dza] ‘he came’ and [fi] ‘there is’®. Other studies,
however, indicate that the Arabic word has a minimum bimoraic size. This is expressed by the constraint
of word-minimality (McCarthy & Prince 1990, 1993, 2004; Al-Ageli, 1995). Since CV is a monomoraic
syllable, then it is banned in monosyllabic words in all dialects of Arabic according to some researchers

to mentions a few (Abu-Mansour, 1990; Broselow, 1992; Farwaneh, 1995; Watson, 2002).

Heavy syllable patterns in HA are CVV, CCVV, CCVC and CVC is in a non-final position. These
syllable patterns are bimoraic. In each of CVV and CCVYV syllable patterns, the nucleus is occupied with
a long vowel, so it assigned two moras. While in non-final CVC syllable, the nucleus is assigned a mora
since it is occupied with a short vowel and so does the coda. The same will apply on the CCVC pattern,
the in non-final position, the short vowel in the nucleus is assigned a mora and the coda consonant is
assigned a mora (McCarthy, 1980; Angoujard, 1990; McCarthy & Prince 1990). However, in a final po-
sition CCVC the coda is not assigned a mora due to extrametricallity of a domain rightmost consonant

(Hayes, 1995 p. 57; Watson, 2011).

The superheavy syllable patterns in HA are CVVC, CVCC, CCVVC and CCVCC. These syllable
patterns are also bimoraic since the consonant in the coda in a word-final position is subject to extramet-
ricality. This means that the final coda does not receive a mora. In the coda cluster pattern, CVCC, the
first consonant in the coda cluster receives a mora while the second one does not’. The data in this study

agree with Aljumah (2008) indicating that HA allows coda consonant clusters.

Unlike the coda consonant cluster, which is found in CVCC syllable type in HA, the phenomenon

8 Although in the surface [dsa] ‘he came’ underwent a deletion process in which the coda was deleted and the long vowel is
shortened an underlying CVVC form /d3za:?/ where the V is. The same goes for the CVVC of /fi:h/ ‘there is” where the /h/ in
the coda was deleted and the long vowel is shortened /fi:h/ — [fi].

° Extrametricality of a coda consonant is represented by placing it within an angled brackets CV<C> (Liberman and Prince,
1977; Prince, 1983; Hayes, 1979, 1995).
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of having onset consonant cluster types of syllables (CCV, CCVV, CCVC, CCVVC) is a result of a syn-
cope process. It has been reported in other dialects of Arabic such as two Bedouin dialects of Jordanian
Arabic (JA), i.e. Bani Hasan and 9abady Arabic (Sakarna, 1999 and Irsheid, 1984) respectively and in
Kwaiti Arabic (KA) (Aldaihani 2014). The same phenomenon is noticed in other Arabic dialects when
compared to Classic Arabic such as Qatari Arabic (QA) (Al-Sulaiti, 1993), Dubai Arabic (DA) (Hoffiz,

1995), Omani Arabic (OA) (Shaaban, 1977), and Morocan Arabic spoken in Casablanca (Boudlal, 2001).

Table 2-4: Onset consonant clusters in HA

Syllable types CA HA Gloss

CCv /ba.qa.rah/ [bga.rah] ‘cow’
CV.Cv.cvC CCV.CVC

CCVvV /si.wa:.rah/ [swa:.rah] ‘bracelet’
CV.CVV.CVC CCVV.CVC

CCvC /Ba.ma.ra.tah/ [6méar®.tah] ‘his fruit’
CV.CV.CV.CVC CCvC.cvC

CCvVvC /hi.ma:r/ [hmfa:rf] ‘donkey’
CV.CvVC CCVVC

CCVvCC /tal.luk/ [tCal] ‘she chews’
CVC.CVC ccvcece

Table 2-4 above illustrates the types of syllable occurring in HA by comparing the syllable patterns
to those of CA using the same words. The CA examples show that onset consonant clusters are not allowed
in CA (Abu-Salim, 1982). On the contrary, when the same examples produced in HA, they surface with
onset consonant clusters. The CA disyllabic, trisyllabic and tetra-syllabic words are truncated into mono-
syllabic and disyllabic words respectively producing onset consonant clusters in HA. This indicates a

deletion or metathesis process is in operation in HA.
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The table also shows which syllable the deletion process in the given examples affects. In the
disyllabic word /hi.ma:r/ /CV.CVVC(/ is truncated into the monosyllabic word [hm‘a:r] [CCVVC] by
omitting the vowel of the initial / penultimate open syllable and the remaining content of that syllable, the
onset consonant, is merged with the other syllable. In the trisyllabic words, the vowel of the antepenulti-
mate open syllable is omitted causing the stand alone consonant to merge with the following syllable
forming disyllabic words as in /ba.qa.rah/ /CV.CV.CVC/ to [bga.rah] [CCV.CVC] and /si.wa:.rah/
/CV.CVV.CVC/ to [swa.rah][CCVV.CVC]. As for the tetra syllabic word /Ba.ma.ra.tah/
/CV.CV.CV.CVC(/, two vowels are deleted. On one hand, the vowel of the preantepenultimate syllable is
omitted and the consonant merges with following syllable. On the other hand, the vowel of the penultimate

syllable is omitted and the consonant merges with preceding syllable. The deletion of tow vowels trans-

forms the word from a tetra syllabic word into a disyllabic word [6m‘ar.tah] [CCVC.CVC].

However, the deletion process in the tetra syllabic word /6a.ma.ra.tah/ in the table above is applied
in a morphological level. The word without any morphemes is actually a trisyllabic word /6a.ma.rah/
/CV.CV.CVC/, which becomes a disyllabic [dm‘a. rfah] [CCV.CVC]. More examples of the same pattern

are illustrated in Table 2-5 below:

Table 2-5: /CV.CV.CVC/ — [CCV.CVC] in HA

CA HA words Gloss
CV.CV.CvVC CCV.CVC
/ba.qa.rah/ [bga.rah] ‘cow’
/fa.dza.rah/ [Jdza.rah] ‘tree’
/wa.ra.qah/ [wri.gah] ‘paper’
/da.ra.dzah/ [dri.dzah] ‘stair’
/Qa.ta.bah/ [Cti.bah] ‘threshold’
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Other interesting examples are the disyllabic words that change from CVC.CVC pattern with sim-
ple onset into a consonant onset cluster CCV.CVC pattern. This indicates that HA prefers initial open
syllable pattern. Contrary to what Aljumah (2008) assumes in his paper in which he reckons that HA does
not allow onset consonant clusters. The examples below contradict Aljumah’s result and act as an addi-
tional proof that HA does allow onset consonant clusters. This pattern indicates that a metathesis process
is in operation in HA in which a consonant moves from its coda position into the onset position forming
an onset consonant cluster without deleting the vowel in the affected syllable. More examples of the same

pattern are illustrated in Table 2-6 below:

Table 2-6: Metathesis in HA

CA HA words Gloss
CVC.CVC CCV.CVC
/qah.wah/ [gha.wah] ‘coffee’
/faS.rah/ [/Sa.rah] ‘a single hair’
/nay.lah/ [nfya.l’ah] ‘palm tree’
/fah.wah/ [/ha.wah] ‘desire’
/sfay.1ah/ [s*ya.l‘ah] ‘sheep’

Not only does HA show this phenomenon of preferring the initial open syllable pattern, in which
the coda consonant moves from the coda position into the onset position as the second consonant in the
onset consonant cluster, but it has been reported in other dialects of the Gulf Arabic dialects such as KA,

DA, and QA (Aldaihani, 2014; Hoffiz, 1995; Al-Sulaiti, 1993) respectively.

Table 2-7 below provides an overview of four Gulf dialects discussed in this chapter in terms of

five syllable types with examples. DA dialect does not allow complex onset syllables as reported by Hoffiz
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(1995). However, during the observation of native speakers of DA dialect, they produced instances of

syllables with a complex coda CCV.CVCC [6‘m‘aratk].

Table 2-7: Syllable types in GA dialects

Syllable CA KA DA QA HA

types Abu-Salim | Aldaihani Hoffiz Al-Sulaiti | This thesis

(1982) (2014) (1995) (1993)
CCv /6a.ma.rah/ | [Om‘a.r'ah] - [6mfa.rfah] | [Omfa.rfah]
CCVV /si.wa:.rah/ [swa:.ra:] - [swa:.ra:] [swa:.rah]
CCVC | /mayla.tuhu/ | [nyali.ta:] - [nyalta:] | [nyal‘.tah]

CCvVvC /hi.ma:r/ [hm‘a:rf] [hm‘a:rf] [hm‘a:rf] [hm‘a:rf]

CCvCC /taQ.luk/ * * * [tCalyf]

2.5 Stress patterns in HA

HA stress patterns have been briefly presented in the literature by Al Sadhaan (2015). Another phonolog-
ical study of the HA dialect is that by Aljumah (2008), in which he tackles the syllable structure of the
dialect. This section is not intended to provide an in-depth description of stress assignment of HA, but to

provide a general overview and the basics about stress assignment of HA.

The factors that determine the assignment of stress in Arabic are the syllable weight and position
(McCarthy & Prince, 1990; Kager, 1995; Hayes, 1995; Hammond, 2011; Watson, 2011). Syllable patterns
vary in the several dialects of Arabic and to what extent the stress assignment surpasses in a right to left

direction where it could cover three or even four syllables, i.e. ultimate, penultimate, antepenultimate and
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preantepenultimate (Watson, 2011). In languages that are syllable weight-sensitive like Arabic and Eng-
lish, stress is always assigned to the heaviest syllable; otherwise it could be assigned to a light syllable

(Hayes, 1995).

In spite of those differences in the several dialects of Arabic, they all follow two main stress as-
signment rules. First, stress is assigned to the rightmost superheavy syllable. Second, if there is no super-
heavy syllable, then stress is assigned to a heavy penultimate syllable. In the case of lacking a rightmost
superheavy syllable and a penultimate heavy syllable, Arabic dialects differ in which syllable get stressed.
In that case, in HA and the majority of Arabic dialects the stress is assigned to a heavy antepenultimate
syllable, which indicates having a three-syllable window limitation, i.e. the stress can be assigned to ulti-
mate, penultimate or antepenultimate, but it never retreats to the preantepenultimate syllable of a word
(Erpenius, 1656; Abdo, 1969; Mitchell, 1960; Brame, 1970; Bohas and Kouloughli, 1981; Angoujard,

1990; and Watson, 2011). The same thing is reported in Kuwaiti Arabic (Aldaihani, 2014).

HA stress distribution is illustrated in the following tables from Table 2-8 to Table 2-12 bellow.
In addition to the monosyllabic word, there are disyllabic, trisyllabic and polysyllabic examples. In HA,
as well as most of Arabic dialects, the stress assignment rules in HA are as follows: stress is assigned to
the ultimate/ right-most superheavy syllable. In the absence of the right-most superheavy syllable, the
stress is assigned to the penultimate superheavy syllable. No antepenultimate superheavy syllable in the
elicited data of HA. Therefore, the next step for the stress assignment is to stress a heavy penultimate. The
antepenultimate heavy syllable is stressed in HA if the other two syllables are light. Finally, stress is
assigned to the antepenultimate light syllable when all syllables are light. However, the long vowel effect

of stress assignment of the syllables in HA is beyond the scope of this thesis.



Table 2-8: Stress Right-most superheavy syllable in HA:

Syllable structure | HA words Gloss
CvcCcC [ 'bift] ‘cloak’
Cv.CcvCC [dza. last] ‘I sat®
CvC.cvcc [san. dart] ‘I froze’
Cv.Ccvc.cvcce [ta.laS. Oamt] ‘I stuttered’
CvVC.cv.cvee [?in.ta. Caft] ‘I refreshed’
CV.CvVvC [zi.'bi:]] ‘date basket’

Table 2-9: Stress superheavy penultimate syllable in HA:

Syllable structure | HA words Gloss
CVvVvC.CvV ['se:r.ha] ‘her belt’
CvvcC.cvce ['da:r.kum] ‘your room’
CCV.CVVC.CVC | [Jta. he:t.hum] ‘I desired them’
CVC.CVVC.CV [tan. nu:r.ti] ‘my skirt’
CCVVC.CV ['gdu:r.na] ‘our pots’
CCVVC.CcvC ['sdu:rkum] ‘your chests’
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Table 2-10: Stress heavy penultimate syllable in HA:

Syllable structure HA words Gloss
1 | CVC.CV [ 'kub.ri] ‘a bridge’
2 | CVC.CVC [ 'tar.tar] ‘sequin’
3 | CVC.CcvC.cv [kin. dar.ti] ‘my shoe’
4 | CVC.CVC.CVC [Jar. bak.tik] ‘I tangled you’

5 | CV.CVC.CVC

[mu. han.dis]

‘an engineer’

Table 2-11: Stress heavy antepenultimate syllable in HA:

Syllable structure HA words Gloss
1 | CVC.CV.CV [ ' kam.bi.li] ‘my blanket’
2 | CCVV.CV.CV ['swa..ri.ta] ‘his bracelet’

3 | CCVC.CV.CV

[ ' m°qabt.ja.ha]

‘hidden’

Table 2-12 Stress light antepenultimate syllable in HA

Syllable structure HA words Gloss
1 | CV.CV.CV [ ha.fa.rah] ‘abug”’
2 | CV.CV.CV ['sa.l’a.t‘ah] ‘salad’
3 |CV.CV.CV ['Sa.ra.bah] ‘a wagon’

HA, along with different Saudi Arabian dialects exhibits the same stress pattern. There is no sec-

ondary stress in HA, but a primary one (Prochazka, 1988 and Al Sadhaan, 2015).
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2.6 Conclusion

In this chapter offered a description of some aspects of the phonology of HA including the segmental
inventory, i.e. consonants and vowels. Attention has been drawn toward specific segments of interest to
this study, i.e /q/, /¢/, and /g/. With the presence of /q/ as an active phoneme in HA, the velar /g/, however,
is argued to be a phonemic segment in HA whereas the uvular /c/ is argued to be both a phonemic as well
as an allophonic segment in HA. Examples from local HA words are presented to support this claim. The
syllable structure is presented and discussed. Since the stress is not relevant to my analysis, only basic

stress patterns and assignments in HA are illustrated with examples and discussed.
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3 Chapter Three: Theoretical Background

3.1 Introduction

This chapter is geared toward a concise background information including the phonetic correlation of the
pharyngealisation and uvularisation in HA. Some acoustic examples and measurements conducted via
PRAAT will be presented in section 3.2. The emphasis spread triggered by pharyngealised and uvularized
segments will be presented by the feature [RTR], which will be discussed along with feature geometry in
section 3.3. After that, a theoretic overview of Optimality Theory (henceforth OT) will also provide a
basic review of Classical / Parallel OT and HS-OT as the framework to analyze the phonological phenom-
ena investigated in this study in section 3.4 and 3.5. Finally, the rationale and motivation for adopting the
Harmonic Serialism Optimality Theory framework for this study will be explained and an example from

HA is presented within the HS-OT framework in comparison to the Classical OT.

3.2 Phonetic correlates of emphasis in HA

The emphasis that is triggered by the pharyngealized and uvular segments is a complex phonological
phenomenon in which a combination of phonetic correlates create the impression of “mufayyam” 'dark-
ness/ heaviness'. These phonetic correlates are articulatory correlates, acoustic correlates in addition to
some enhancing correlates such as lip-rounding (Harrell, 1957 p. 69; Lehn, 1963 p. 30; Al-Nassir, 1993;

Watson, 2002 p. 270).

The articulatory correlates of emphasis are manifested in the enlargement of the oral cavity and
the constriction in the pharyngeal cavity. This enlargement is responsible for the resultant auditory heav-
iness during the pronunciation of emphatics and other segments in their vicinity. Lip-protrusion and lip-

rounding is an obvious enhancing feature to the pharyngealisation phenomenon in some dialects of Arabic:
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Lebanese, Yemeni, Cairene as it has been in MSA as well (Haddad, 1983; Kenstowicz, 1994 p. 42; Bettini,

1985; Lehn and About, 1965 p. 271; Harrell, 1957 p. 69-70; Holes, 1995 p. 56; Watson, 2002 p. 270).

Although some literature studies identify the root of the tongue as the secondary articulator of the
pharyngealized segments, and a primary articulator of the uvular segments. While other studies argue that
the production of the pharyngealised and uvular segments does not involve the root of the tongue, they
rather involve the back of the tongue, i. e. dorsum of the tongue (Bin-Mugpbil, 2006; Zawaydwh, 1999;

McCarthy, 1994b; Jongman et. al. 2011).

The phonetic dispute over the secondary articulation of the pharyngealised emphatics has led to
adversity of terms proposed referring to the emphasis triggered by such segments in Arabic, i.e. /tf, ¢, s*/
(Al-Solami, 2013). In general, both pharyngealised and uvular segments are articulated with the tongue
dorsum. However, the pharyngealised segments are articulated with body of the tongue being “more de-
pressed”’. Whereas the uvular segments are articulated with dorsum of the tongue is “retracted” further

(Gazeli, 1977; Al-Solami, 2013 p. 316).

The articulatory correlate of the pharyngealised and uvular segments from several studies in liter-
ature vary regarding the nature of the actual nature of the secondary articulation (Al-Ani, 1970; Ali &
Danilofff, 1972; Gianni & Pettorino!?, 1982; Watson, 2002; Trubetzkoy, 1969; McCarthy, 1994;
Zawaydeh, 1999). However, it appears plausible that the retracted back of the tongue is the main articula-
tor, which is referred to as [RTB] feature in some studies such as (Ali & Danilofff, 1972; Catford, 1977,
Zawaydeh, 1999). Whereas the retracted tongue root which is referred to as [RTR] feature is a resultant
of the movement of the body of the tongue further back in the vocal tract. This means that the root of the

tongue is a dependent articulator correlate for the pharyngealised and uvular segments as opposed to the

10 n Iraqi Arabic.
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[RTB] being an independent and the main articulator correlate for the pharyngeal segments in Arabic (Al-

Ani, 1970; Al-Solami, 2013).

On the other hand, the acoustic correlates show contingent formant frequencies in the spectrogram
between Fi and F» in particular. Although the acoustic correlates of the emphatics exhibit the effect of Fi
raising, lowering F», on the other hand, is the imminent acoustic correlate of emphatics in recent studies,
to mention a few: (AL-Ani, 1970; Kuriyagawa, 1984; Younes, 1993; McCarthy 1994; Watson, 2002;
Newman, 2002; Newman and Verhoeven 2002; and Al Masri and Jongman 2004; Bellem, 2007; Shar and
Ingram 2010;). In a spectrogram, F; indicates the height of the vowel, F» indicates the backness of the
vowel and F3 indicates the labialisation ‘rounding’ feature. Consequently, vowels in the pharyngealisation
environment exhibit a rising in Fi, lowering in F> and a rising in F3 (Al-Masri and Jongman, 2004; Jong-

man et al. 2011 p. 89).

The emphasis spread affects the quality of adjacent segments, i.e. both consonants and vowels.
The consonants change from a plain to a pharyngealised version such as /I/ — [I] (Ferguson, 1956;
McCarthy, 1994). As to the vowels, in an emphasis environment, the central low vowel /a/ tend to change
into a further back vowel [a] (Ferguson, 1956). According to Embarki et. al. (2007) pharyngealisation is
mostly associated with the low central vowel /a/ which is, in their opinion, the primary trigger for the
pharyngealisation. As a result, they propose the use of low back vowel /a/ instead of the low central vowel
/a/ to indicate the existence of the pharyngealisation effect (Embarki et. al., 2007). Furthermore, in his
study of the pharyngealised fricatives /s%, '/ in Arabic, Alosh (1987) notes that the emphasis effect is
greater with the low vowel /a/ than the high vowels /i, u/. Jongman, et al. (2011) also report the difference
in the lowering of F> from /&/ to /a/ is larger than the lowering of F> for both /i/ and /u/. They attribute

this large difference in the lowering in the low vowel to “the lack of contrast in backness for the low
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vowel” (Jongman, 2011 p. 94).!! On the other hand, AL-Ani (1970) provides allophonic pharyngealised

vowels to vowels /a/, /u/ and /i/ corresponding to the pharyngealisation environment as /a/, /a/ and /i/.!?

Many scholars report a similar emphasis effect triggered by the uvular segments /y, ¥, q/ in which
the F> of an adjacent vowel is lowered and the emphasis spreads to the other segments in their vicinity.
Emphasis triggered by uvulars in Arabic is mostly associated with low back vowel /a/ (Ferguson, 1956;
Abumdas, 1985; Elshafei, 1991; McCarthy, 1994a, 1994b; Ingham, 1994; Zawaydeh, 1997, 1998, 1999;
Hanson, 2001; Watson, 1996a, 1996b, 2002; Shahin, 2002; Bin-Mugbil, 2006; Shar and Ingram, 2010).
Although the uvulars /y, ¥, q/ have a similar emphasis effect over adjacent segments in Arabic, the degree
of emphasis is not as heavy as that of the pharyngealised segments. Meaning the lowering of F> in the
vicinity of the uvular segments /y, ¥, q/ is not as significant as the lowering of F2 in the vicinity of the
pharyngealised segments /t%, df, &%, s¥/. As a result, Ferguson (1965) calls the uvularisation triggered by the

uvular segments /y, ¥, q/ “semi-emphasis”.

Nonetheless, the emphasis effect of /q/ is debatable. Hanson (2001) argues that while /¥, ¥/ has the
phonological feature [+RTR], /q/ on the other hand, has an unspecified feature [+/-RTR]. Whereas ac-
cording to Gouma (2011) and Owen (2013), the emphasis from the uvular /g/ is limited and spreads to the
adjacent vowels only not / “never” to adjacent consonants. In addition, according to them the velar /g/, as
a part of the guttural class has a similar emphasis effect in the vicinity of /a/ (Gouma, 2011; Owen, 2013).'3

Associating the emphasis of /g/ to the adjacency to the back vowel /a/ suggests that the source of emphasis

" Moreover, Al-Masri and Jongman (2004), also examine the ‘spectral mean’ of the segments /d‘, t', s, 8*/. The spectral mean
of the emphatic stops /d°, t*/ exhibited an emphasis effect through a low spectral mean while the emphatic fricatives /sf, 07/ did
not exhibit an emphasis effect through no change in the spectral mean. The emphasis effect from adjacency to the emphatic
fricatives /sf, 07/ was not as strong as the emphasis effect of the adjacency to emphatic stops /d’, t*/ in Jordanian Arabic.

12 For more details, please refer to the explanation at the beginning of his book (Al-Ani, 1970).

13 McCarthy (1994b) reports that the velar /g/ has an emphasis effect similar to that of the pharyngealised /sf, d5, t¢, &% and
uvular /x, ¥, q/. however, it is more plausible to think that it is actually a further back version of the voiced velar stop, i.e. a
voiced uvular stop /c/ in the vicinity of the vowels /a, s, /.
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is actually the back vowel /a/ and not the velar /g/.

By proposing the feature [pharyngeal], McCarthy (1994b), groups the segments: pharyngealised,
uvulars, pharyngeals and laryngeal in one natural class “Gutturals”'* and their common acoustic cue is a
high Fi. It is not, however, the primary acoustic correlate for the emphasis triggered by the pharyngealised
and uvular segments, which in this case is the low Fo. Whereas the high Fiis the main acoustic cue for the

pharyngeal segments /h, §/ (Watson, 2002).

As mentioned above, a lowered F> of the vowels in an emphasis environment is the imminent
acoustic correlate of pharyngealisation and uvularisation. The examples in Table 3-1 below are from HA.
They exhibit the pharyngealised segments /t‘, &%, s*/ and their plain counterparts /t, d, s/ in the vicinity of
the low back vowel /a/ since the pharyngealisation is mainly associated with it. The examples in Table
3-2 on the other hand exhibit the uvular segments /y, ¥, q/ in the vicinity of /a/ as well. The F2> measure-

ments are provided for comparison of all the examples.

Table 3-1: Pharyngealisation effect of /t, &%, s/ in HA

Eaxmple Gloss F1 | ) F:to F1 | Fadrop in
spread la:/ vs. /a:/
0| ity ‘overdue’ 852 Hz 1225 Hz 373 603
it | ftal/ ‘drag’ 780 Hz 1828 Hz 1048
0% | /dfal¥/ ‘remain’ 517 Hz 1015 Hz 498 820
o/ | /da:l/ ‘humiliate’ 344 Hz 1835 Hz 1491

14 Although the study is focused on Palestinian Arabic, more about the phonetic analysis about the laryngeal can be found in

Shahin (2011).
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/s%/

/sSa:1s/

‘attack’

919 Hz

1204 Hz

285

700

/s/

/sa:l/

‘spill®

655 Hz

1904 Hz

1249

The lowering in F is attested in Arabic as triggered by the pharyngealised segments, in the case
of HA, the three segments /t{, &%, s¥/ is shown in the table above. The low F; in the pharyngealised envi-
ronment indicates an emphasis spread. The lower the F» drops, the heavier the emphasis degree will be
and the further the emphasis spread with in the word boundary. In order to decide the degree of pharyn-
gealisation, i.e. ‘the degree of constriction’ the measurements of F» are given in the table above in both
environments the pharyngealised segments /t¢, 8¢, s/ and their plain counterpart segments /t, 9, s/ for com-
parison. Accordingly, the F2» measurement differences for vowels /a/ and /a/ in the vicinity of /t'/ vs./t/,
/8% vs. [0/ and /s*/ vs. /s/ are: (603 Hz), (820 Hz) and (700 Hz) respectively. On the other hand, the higher
F> measurements of /a/ in the plain counterparts, the coronal segments /t, 9, s/ indicate no emphasis spread
over the adjacent segments. The column labelled F2 to F1 spread, exhibits the degree of emphasis by
showing the spread distance between the two formants. The difference in the lowering of F2 in the vicinity

of pharyngealised vs. uvular segments is presented in table (3-2) below.

Table 3-2: Uvularisation effect of /y, ¥, q, ¢/ in HA

Eaxmple Gloss F1 of /a(:)/ F> of /a(:)/
I/ /ya:r/ ‘drip’ 613 Hz 1119 Hz
s/ /Bart/— [qarf] ‘ripe’ 806 Hz 1038 Hz
/q/ /qa:1¥/ ‘exaggerate’ 854 Hz 1223 Hz
/G/ lca:l¥/ “fried’ 849 Hz 1131 Hz
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However, the lowering of F» in the uvular environment is attested in some dialects of Arabic, their
emphasis effect is considered neither strong nor extensive as the emphasis spread triggered by the phar-
yngealised segments. The examples from HA in the Table 3-2 above show a significantly low F» following
the uvulars /y, ¥, ¢/. The F, following the uvular /q/, however, is not significantly low as the other uvulars,
i.e. /y, ¥, /. Nonetheless, the low F> in the vicinity of /y, ¥, q, ¢/ indicates an emphasis spread. The
measurements of F» are given in Table 3-3 for both the pharyngealised segments /t‘, 0%, s°/ and the uvular
segments /y, ¥, q, ¢/ for comparison in order to determine the emphasis degree effect of uvulars ‘uvulari-

sation’, in HA.

Table 3-3: Emphasis degree of /t%, &%, s*/ vs. /y, ¥, q, ¢/ in HA

Segments F, to Fyspread
Pharyngealised | /t%/ 373 Hz.
0%/ 498 Hz.
/s5/ 285 Hz.
Uvular I/ 216 Hz.
I8/ 238 Hz.
lq/ 367 Hz.
G/ 282 Hz.

The column labelled F2 to F1 spread in Table 3-3 above means The degree of emphasis refers to
how close the two formants (F1 and F2) are to each other during the articulation of a pharyngealised and

uvula sound. The closer they are, the smaller the value, the heavier the emphasis becomes and vice versa.
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With the exception of uvular /q/in some examples, F» measurements in Table 3-3 reveal that in HA the
uvular segments /y, ¥, 6/ have a heavier emphasis effect, 'degree of emphasis,' on adjacent vowels mani-
fested in lower F» than those adjacent to the pharyngealised segments. This contradicts what has been
reported in the literature regarding the emphasis spread triggered by uvulars /y, ¥, q/. For examples, the
emphasis spread of the uvulars is weak to the point that Ferguson (1965) calls their emphasis effect “semi-

emphasis”.

The following screenshots are the spectrograph pictures obtained from PRAAT, from the recorded
HA data, which belong to one of the participants in this study. They show the emphasis effect triggered
by different emphatic segments in HA. All the examples presented below belong to the same female
speaker. More spectrographic screenshots of HA examples with the F2 measurements are presented in

appendix 3.
Spectrogram 3-1 No emphasis spread from the plain segment /t/ in HA

File = Edit Query View Select Spectrum Pitch Intensity | Formant = Pulses Help

1.677319

0.0856|

0.01582]
0

-0.06711
5000 Hz

1905 Hzjt-s-oooive oo

Ry
|

;.W d. ' 1’%.1\‘ .

0245774 - 0.406047
1431545 |1.431545 Visible part 0.651821 seconds 2.083366| 1.218222

t a b
No emphasis spreading of the plain segment /t/, female HA speaker. A horizontal marker indicates a midpoint F2 frequency
showing the F2 measuring at 1905 Hz.in the word [ta:b] ‘repent’.

OHz|

Spectrogram 3-1 above, shows no emphasis effect is triggered from the plain segment /t/ in [ta:b] ‘repent’.
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The emphasis effect would show as the two formants, the dotted red lines, get closer to each other. This
spectrogram shows that F1 and F2 are further apart. The red dotted lines that appear in the spectrogram
are produced by the formant’s tracker in PRAAT and have the program measure it for you. It estimates
the values of the formants and it is more accurate than trying to do it manually. In order to obtain the
measurements of F1 and F2, using the cursor I highlight a portion of the vowel that I want to measure, in
the midpoint (40ms), then the formants readings are obtained from the formant listing drop menu. F1

measures at 701 Hz and F2 measures at 1905 Hz as the red horizontal marker indicates.

Spectrogram 3-2 Progressive emphasis spread triggered by the pharyngealised /t/ in HA

o0e 28. Sound t'a:b®

File Edit Query View Select Spectrum Pitch Intensity = Formant Pulses Help
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0.857117 |0.857117 Visible part 0.655695 seconds 1.512812| 1.153855
ts a b¢

Progressive emphasis spreading triggered by the pharyngealised segment /t/, female HA speaker. A horizontal
marker indicates a midpoint F2 frequency measuring at 1248 Hz. In [t‘aab’] ‘scrumptious’.

0 Hz|

One the other hand, Spectrogram 3-2 shows how dramatically F2 drops to a low value in the adja-
cency to an emphatic segment, in this case it is the pharyngealised /t/, compared to the high value of F2
in Spectrogram 3-1 in the adjacency of the plain counterpart /t/. this spectrograph depicts the word [t‘a:bf]

‘scrumptious’. The F1 shows a rise than the previous example at 769 Hz. Whereas F2 shows a heavy drop
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measuring at 1248 Hz. The direction of the emphasis spread is progressive since the trigger /t/ is in word-
initial position. The degree of pharyngealisation/ non-pharyngealisation between the two examples in
Spectrogram 3-1 and Spectrogram 3-2 can be measured by calculating how close the two formants F1 and

F2 are. The difference is roughly 500 Hz.

Spectrogram 3-3 Regressive emphasis spread triggered by the pharyngealised /t'/ in HA

e0e Sound b'a:t®

File | Edit Query View Select Spectrum Pitch Intensity = Formant = Pulses Help
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0.908241 |0.908241 Visible part 0.651734 seconds 1.559975| 0.988279 |
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Regressive emphasis spreading triggered by the pharyngealised segment /t/, female HA speaker. A horizontal
marker indicates a midpoint F2 frequency measuring at 1137 Hz. In [b'a:t*] ‘ruptured’.

Moreover, Spectrogram 3-3 depicts the word [b'a:t‘] ‘ruptured’. It shows the emphasis effect trig-
gered regressively by the pharyngealised segment /t*/ since it occurs at word-final position. F1 measures
at 692 Hz and F2 measures at 1137 Hz. It is worth noting that the pharyngealisation spreads throughout
the entire word in HA. Furthermore Spectrogram 3-4 below shows the emphasis effect triggered by the
uvular segment /y/ in HA in two directions: regressively and progressively. The other uvular segments /q,

G, 8/ have similar uvularisation effect in HA as presented earlier in this section and proven acoustically.
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Spectrogram 3-4 Emphasis triggered by the uvular /y/ in HA

[ NOX J 33. Sound rfa:x.
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The top one shows a regressive emphasis spreading triggered by the uvular segment /y/, female HA speaker. A
horizontal marker indicates a midpoint F2 frequency measuring at 1193 Hz. in [rfa:y] ‘luxorious’. While the bot-
tom one shows a progressive emphasis spreading with the F2 measuring at 1119 Hz. in [ya:r*] ‘drip’.
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Spectrogram 3-4 shows the radically drop in the F2 in the adjacency to the uvular segment /y/. The
top spectrograph shows the word [rfa:y] a regressive uvularisation spread in which F1 measures at 639
Hz. Whereas F2 measures at 1193 Hz. The bottom spectrograph shows the progressive uvularisation
spread with the F1 measuring at 613 Hz. While F2 measures at 1119 Hz in the word [ya:r®] ‘drip’. It is
worth noting that the pharyngealisation. It is worth noting that the uvularisation effect has a long distance
spread in HA that cover the entire word. This is very interesting about HA. In addition, the HA data show
a heavier emphasis effect triggered by the uvular segments progressively, i.e. uvularisation than the em-
phasis effect that is triggered by the pharyngealised segments regressively, i.e. pharyngealisation. More
details about pharyngealisation and uvularisation as well as the analysis of the phenomenon from a HS-

OT will be presented in chapter four.

The emphasis spreading phenomenon, i.e. pharyngealisation and uvularisation is, at its heart, an
assimilation process that displays how far within domains, i.e. a syllable or a word, the emphasis feature
can reach. This assimilation could be a local-distance assimilation being applied minimally within the
syllable, or it could be a long-distance assimilation covering the whole phonological word. In a local-
distance assimilation instance, the assimilating segments are strictly adjacent to each other. For example,
the place of articulation assimilation of /n/ ~ /m/ when it is adjacent to the bilabial segment /b/, so /dganb/
— [dzamb] ‘side’. Whereas in a long-distance assimilation instance, the assimilating segments are not
strictly adjacent to each other, but within the same domain, i. e. within the same word boundaries. For
example, the pharyngealisation effect of /t*/ on the adjacent segments through the entire word domain in
the Arabic word /t‘a:h/ — [t‘a:hf] ‘fall” where both /a:/ and /h/ copied the emphasis feature of /t*/ and

surfaced with a pharyngealised quality /a/ ~ [a:] and /h/ ~ [hf]. The assimilation in a pharyngealisation
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phenomenon involves feature spreading (Goldsmith, 1976 a, b)!>. The temporal range of the feature ex-
pands and the feature extends to cover more than one segment insofar as it may cover a whole word
domain (Goldsmith, 1976 a, b; McCarthy, 2009). Figure 3-1 below illustrates that the organisation of
segments and features in autosegmental phonology is done through association lines. The range of a fea-
ture expands by spreading those association lines in a string of segments.

Figure 3-1: Autosegmental representation by Card (1983, p. 134)
ES drop tier ES

Segmental tier  df A m
CV-tier cC Vv c C
dfa'm‘m®

Several features are suggested in the literature to distinguish the emphatics from the non- emphatic
segments in Arabic. These features represent the salient feature of emphasis which is mainly manifested
in the drop of F2. Among those features are: [+Flat], [+F2 Drop], [pharyngeal], [+RTR] ‘Retracted Tongue
Root’ and [RTB] ‘Retracted Tongue Back’ (Jakobson,1957; Card, 1983; McCarthy, 1989, 1991, 1994b;
Davis, 1993,1995; and Zawaydeh, 1997) respectively. The features will be addressed in more details in

section § 3.3 below.

15 The core principle of autosegmental phonology is feature spreading.
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3.3 Feature geometry of pharyngealised and uvular segments in HA

In the analysis of segments in phonology, features play a significant role since each segment consists of a
set of distinctive features that distinguish the segments phonemically. The resultant of grouping these
features variously, is a large number of sounds (Clements, 1985 p.225; Clements and Hume, 1995, p. 245;
Hume and Odden, 1996, p. 345). These features are coordinated in a tree of features called ‘feature geom-

etry’ (FG) in which features that pattern together are grouped together hierarchically.

The FG sets out the features that pattern together and are most likely to share phonological pro-
cesses under nodes in a tree dominated by a topmost node called ‘root node’. Both features and classes
are governed by the root node. The feature geometry by Clements (1985) is one of the first formal models
of FG. Whereas several models have been proposed by other scholars, to mention a few, such as (Sagey,
1986; McCarthy, 1988, 1991, 1994; Rice and Avery, 1993). The proposed in the literature FG models
differ greatly in the number of nodes and how the features are handled; in Clements FG for instance, the
organization of the features of the tree is based articulatorily (Halle ez. al, 2000 p. 389-390). In this study,
however, I will basically refer to the FG by Clements and Hume (1995) with the additional modifications
adopted from a combined version of the FG from McCarthy (1994); Vaux (1993) and Davis (1995) to suit

the analysis of the pharyngealisation and uvularisation the in HA.

The adopted FG models from McCarthy (1994) and Davis (1995) implement the feature [pharyn-
geal] in order to differentiate the oral articulators from the passive articulator, i.e. labial, coronal and
dorsal, and pharyngeal or guttural respectively. McCarthy’s (1994) model is specifically designed to ana-
lyse the guttural sounds in Semitic languages where he argues that the uvular segments /y, ¥, q/ are artic-
ulated in the upper pharynx whereas the pharyngeal segments /h, ¢/ are produced in the epiglottal region
in the middle of the pharynx and finally the laryngeal segments /h, ?/ are produced by the glottis in the

larynx. Therefore, the node [pharyngeal] is included under a place node.
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Another modification also adopted in this study is the division of place node into two branches as
in the FG by Vaux (1993) and Davis (1995), i.e. one branch is labelled the upper vocal trac (UVT) which
represent the oral articulators: (labial, coronal, dorsal) and the lower vocal trac (LVT) which represent the
passive articulators in the pharyngeal region: (pharyngeal, laryngeal, uvular, pharyngealised). In addition,
the two branches of the place node are labelled (1place) and (2place) for the main place of articulation

and the secondary place of articulation respectively following Davis (1995).

This study is essentially based on/ uses (a) HS-OT as the analytical approach in order to provide a
thorough analysis for the phenomena under investigation, i.e. pharyngealisation, uvularisation and uvular
segmentalternations in HA. Since the FG in this study is used for illustrational purposes, comparison or
justification for the chosen FG over the others is not needed. The aim of using specific versions of FG in
this study is to utilise relevant models and to provide a phonological evidence through a demonstration of
the effect of the emphasis spread triggered by a pharyngealised and / or a uvularised consonant on target
segments in their vicinity!6. The list of features of the relevant HA sounds under investigation is shown in

Table 3-4 below.

16 Emphasis spread is one of the formal terms for the effect triggered by a pharyngealised and / or a uvular consonant is
which is referred to in literature as pharyngealisation process.
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Table 3-4: Features of relevant sounds in HA

Featuresin | b |t |d [k [g|[q|? | | m|n
HA

Consonant | + | + | + |+ |+ |+ |+ |+|+]|+

-
-
-]
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2]
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—
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=
-
=
ot

IS Y B W]
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+l 4]+
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4]+
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Nasal -
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+
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g ] ]!
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High N .

+
+

pharyngeal
RTR I

-i-l-l-‘I
L

k!

k!
L
L
L

Back - -+ +

+H ] g
+H ] g

Low - - - - - -+

The FG in Figure 3-2 below is mainly based on the FG in Clements and Hume (1995) with the
addition of the [pharyngeal] node by McCarthy (1994) and Davis (1995) for the purpose of analysing the
pharyngealisation phenomenon. The FG in Figure 3-2 shows the phonological features of HA assimila-
tion!”. Whereas the FG in Figure 3-3 shows the combined FG from McCarthy (1994) and Davis (1995)

including the modification of Clements and Hume’s (1995) FG with the addition of the node [pharyngeal]:

17 There will be a reference to some assimilation processes in HA in this study such as voice assimilation, place of articulation
assimilation and manner of articulation assimilation which include fronting of some segments in chapter 5.
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Figure 3-2: A modified Clements and Hume’s (1995) FG

[consonant]
Root node [£sonorant]
Laryngeal node [nasal] Place node
[voice] Oral cavity [pharyngeal]
[continuant]
C-place
/\ [lateral]
[labial] [dorsal] [coronal]
[anterior] [distributed]

As Figure 3-2 above illustrates that the root node dominates all the features and classes. The major
class features are: [-consonant] that distinguishes the consonants from vowels; [+sonorant] that distin-
guishes the sonorant consonants with the value [+sonorant] and the obstruent with the value [-sonorant];
the laryngeal feature distinguishes the voiced segments with the value [+voice] and the voiceless one with
the value [-voice]. In order to combine the FG of McCarthy’s (1994) model with Clements and Hume’s
(1995) model, and in order to distinguish active articulators, i.e. (labial, coronal and dorsal) from passive

ones, i.e. (pharyngeal), the oral cavity is placed under the place node.

The manner feature [+continuant] distinguishes the fricative consonants [+continuant] from the
stop consonants [-continuant]. The trill is a [+continuant] segment whereas the lateral is distinguished by
the manner feature [+lateral], but [-continuant] in HA according to Johnstone (1976) since the lateral

patterns with the stops. The same thing is reported in related dialects of Arabic such as Kuwaiti Arabic
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(Johnstone,1976; Alharbi, 1991; Aldaihani, 2014) and Qatari Arabic (Mustafawi, 2006). The [+anterior]
and [*distributed] features are related to the coronal consonants that are produced in the front part of the

tongue's.

The FG in Figure 3-3 below shows a combination of FG from McCarthy (1994) and Davis (1995)
including the node [pharyngeal] for the pharyngeal /h, ¢/ and the laryngeal /?, h/ segments respectively.
The FG in Figure 3-3 shows the addition of the place node labelled (1place) since pharyngeals and laryn-

geals are simple segments with one place of articulation in the LVT:

Figure 3-3: FG of pharyngeal and laryngeal segments:

Pharyngeal (h 9) & Laryngeal (? h)
Root Root
1Place 1Place
Lower VT Lower VT
[Pharyngeal] [Laryngeal]

Not only does the FG from McCarthy (1994) and Davis (1995) can handle simple segments with
one place of articulation such as the pharyngeal and the laryngeal segments as shown in Figure 3-3 above,
their combined FG can handle complex segments such as uvular and pharyngealised segments as well
since they classify them as a natural class, i.e. gutturals. The uvular segments /y, ¥, q/ are complex in the

sense that their place of articulation falls in the back of the tongue ‘the dorsum region’ as well as in ‘the

18 The coronal consonants and their specified features are beyond the scope of this study.
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pharyngeal region’'®. They are produced when the tongue first moves backwards and then upwards cre-
ating a constriction in the upper pharynx region. The uvular segments /y, ¥, q/ are represented in the FG

in Figure 3-4 below in which the place node (1place) branches into UVT and LVT.

Figure 3-4: FG of uvular segments

Uvulars /y, ¥, q/

Root

1Place

Upper VT Lower VT

[Dorsal] [Pharyngeal]

[RTR]

Whereas the pharyngealised segments /t¢, 0, s/ are complex in the sense that they have two places
of articulation, i.e. the primary place of articulation is the coronal, which is represented in the FG in by
the place node (1place) in the UVT and the secondary place of articulation is the pharyngeal, which is
represented in the FG by the place node (2place) in the LVT in the FG from McCarthy (1994) and Davis
(1995). The pharyngealised segments /t', 8%, s*/ are primarily produced in the coronal region while the
tongue root is retracted towards the back of the pharynx creating a pharyngeal constriction simultaneously
(Ladefoged, 2014). In Arabic, pharyngealisation involves the spreading of the feature [+RTR] ‘retracted

tongue root’ from the trigger, emphatic segments /t*, &%, s/, to the consonants and vowels in their vicinity

19 Uvulars are argued to have a secondary articulation in literature (Van de Weijer, 2015).
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with its domain and extent varies from one dialect to another (Shosted ez. a/ 2017). They are represented

in the FG in Figure 3-5 below.

Figure 3-5: FG of Emphatic segments

Emphatics /t¢, o, s*/

Root
1Place 2Place
Upper VT Lower VT
(Dorsal)? Coronal Pharyngeal

[RTR]

The main focus of here is on the pharyngealised segments /t%, 0, s%/ as well as the uvular segments
/q, ¥, %/ in HA and their effect on adjacent segments, i.e. the pharyngealisation and/ or uvularisation of the
adjacent consonants and ‘backing’/ lowering of the adjacent vowels (Shosted ez. a/ 2017). Although many
features are proposed in the literature to represent the emphasis effect of the emphatics / the pharyngeal-
ised and the uvular segments, and although the difference between them is noticeable, it however, has not
been established systematically. I will adopt Davis [RTR] feature to represent the emphasis features, i.e.
[RTR] and spreading, which is triggered by both sets the pharyngealized as well as the uvular segments
in HA?!. As a result, and for analytical purposes, the feature [RTR] is added to the FG in both figures (3-
4) and (3-5) above. It is worth noting that, as presented above, the feature [RTR] is secondary in the

pharyngealised segments and the spread feature easily covers the entire word without blockers in HA.

20 The (Dorsal) feature is added in parentheses to indicates its absence in the underlying representation according to McCarthy
(1994b).
2 T will be referring to the emphasis spread that is triggered by the uvulars in HA as uvularisation.
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Whereas in the uvular segments, the [RTR] feature is primary and the spread feature is interestingly goes
long-distance covering the entire word as well. Therefore, the feature is added to the HS-OT framework
as well as a markedness constraint SPREAD [RTR] in order to carry out a phonological analysis of phar-

yngealisation and uvularisation in HA.

The following section focuses on the theoretical perspective in analysing the phonological pro-
cesses under investigation. Generative phonology was the dominant theory in phonological analysis be-
fore OT until the early 1990s represented by Chomsky & Halle’s (1968) “Sound Pattern of English”
(SPE), i.e. that uses re-write rules to represent an actual spoken phonetic output generated by the refor-
mulation of the re-write rules from an abstract phonological underlying structure. There are two branches
of Generative Phonology: a. linear phonology represented by SPE Chomsky & Halle (1968) as its’ basic
theory, Natural Generative Phonology (Vennman, 1974; Hooper, 1976) and Natural Phonology (Donegan,
2002). b. the nonlinear?? phonology represented by subsequent nonlinear developments include Au-
tosegmental Theory (Goldsmith, 1976), Metrical Theory (Liberman & Prince, 1977 and Prince, 1983),
Feature Geometry (Clements, 1985) and the growing recognition of the importance of output constraints
has contributed to the development of the constraint-based theory the Optimality Theory (OT) (Prince &

Smolensky, 1993/2004; McCarthy & Prince, 1993; Kager, 1999).
3.4 Optimality Theory

The basic idea of OT a relationship between an underlying form and a surface form, referred to in OT
respectively as input and output forms. OT is an output constraint-based framework in which the con-
straints interact with one another. The popularity of OT is due to its ability or applicability to other aspects

of several linguistic phenomena. OT framework is practical, which allows for cross-linguistic analysis of

22 Nonlinear means not only linear (Al-Hindawi & Al-Adili, 2018). Nonlinearity is not an OT feature. However, its
characteristic is the output. I look at the input; the output is known. In a way, OT goes backwards.
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the formal structural properties of the grammar as well as its developments and variations. OT is a mech-
anism that operates two main functions: to generate many/ infinite set of candidate inputs by the Generator
(GEN) then to pass the candidates through the second function for Evaluation (EVAL) to evaluate each
candidate against a set of constraints (CON). The candidate with the least number of violations and satis-
fies a highly ranked constraint is the winner and therefore dubbed optimal output®* (McCarthy, 2007a; de

Lacy, 2010). The model of OT is illustrated in Figure 3-6 below (McCarthy, 2000 p. 2):

Figure 3-6 model of OT

Input — —> candidates — — output

The selection of the optimal output is dependent on the constraint hierarchy of a language. The main
assumption of OT about constraints is that they are ranked, universal and violable (McCarthy, 2008a p.

10).

The ranking of constraints is justified by having ‘conflict, winner, no disjunctions’ (McCarthy,
2008a p. 41- 42) However, in situations where constraints display no conflict then that means the con-
straints are equal with no dominance relationship, a dotted line is drawn to signify the lack of dominance
relationship between the constraints as shown in Tableau 3-3. The optimal candidate in such situation is
the one that satisfies both constraints. No change in the choice of the optimal output would result from a

reversed order of the constraints (McCarthy & Prince, 1993).

B In (Prince & Smolensky, 1993 p.191) “Richness of the base (ROTB)” or Freedom of the input as presented in (McCarthy &
Prince, 1993; van Oostendrop & Hermans, 1999) applies at the underlying level to the extent that a language may have an
underlying form that cannot be pronounced which in turn can transform to a pronounceable output form and even to a totally
different surface form “/keet/ into [dog]” (Sheredi, 2015 p. 50) meaning that the underlying form or the input, although debat-
able, is free from any restriction or constraints.
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Constraints in OT are universal, i.e. all languages share the same universal constraints ‘Universal
Grammar’. However, their ranking hierarchy is language-specific. The constraint that is ranked high in
one language may be ranked low in another. The activity of these constraints also differs in each language.
The constraints that are active in one language may not be active or they may be active, yet dominated by
other highly ranked constraints in other languages. A constraint is considered active if it is highly ranked
and if it affects the choice of a candidate to be a winner ‘optimal’ or a loser candidate. The activity of
constraints differs on different sets of candidates, a constraint that is active on a set of candidates may be
not active on a different set of candidates. McCarthy (2008a, p. 22) A constraint that is ranked lower gets
activated when the optimal candidate and at least one competitor ‘tie’ on the constraints that are ranked
higher. Only when one or more candidates ‘fie’ on the highly ranked constraints will the lower ranked

ones be active constraints.

Unlike previous theories, the constraints in OT are violable. However, for a constraint to be the
highest in ranking does not mean it cannot be violated by some candidates. That could happen in some
circumstances, but the candidate with the least number of violations ‘minimal violation’ to the highest-
ranking constraint will be preferred and chosen to be the optimal one.

Nevertheless, not all constraints are violable. A constraint that is the highest in the hierarchy within
the grammar of a language is ‘undominated’. Since onsetless syllables do not exist in Arabic, for example,
this means the constraint ONSET is inviolable/ undominated. In (5) below, the constraints organisation

within a grammar is illustrated (Sherrard, 1997 p. 47):

)

Inviolable constraints >> Ranked violable constraints >> Inactive constraints**

24 The symbol (>>) here refers to an outranking relationship between the constraints.
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Serial derivations are not present in the analysis of Classical OT. This is attained in parallel within
one single mapping, which explains the reference to this version of OT as Parallel OT (McCarthy, 2000,
2010).% From a set of candidates generated by the GEN the input to output mapping applies directly in a
single EVAL process by the conflicting and strictly ranked constraints on the basis of well-formedness to
determine the optimal output. In addition, all the constraints are laid over one layer ‘stratum’ in Classical
OT, hence parallel OT (McCarthy, 2000, 2010). The relationship between the constraints in Classical OT

is dominance while their interaction is represented by ‘tableaux’.

CON| dominates CON2, CON2 dominates CON3 and consequently CON; exhaustively dominates

CON3 as illustrated in (6) below (de Lacy, 2010):

(6)

CON; >> CON; >> CON;3;

Classical OT has overcome challenging problems and phenomena faced by previous hypotheses
such as conspiracy. Yawelmani conspiracy problem resolved with the use of constraint interaction. In
order to avoid three consonant clusters word initially *CCC, Yawelmani utilises the repair strategies of
consonant deletion as in Tableau 3-1 and vowel insertion as in Tableau 3-2. The tableaux are adopted

form Rakhieh (2009 p. 21):

25 Parallel OT is also referred to as Harmonic Parallelism (HP) in comparison to Harmonic Serialism (McCarthy, 2000,
2010).
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Tableau 3-1 Consonant deletion C—@ C+ C in Yawelmani

/gi.tin+hnil/ | *COMP : MAX-Csem | MAX-C/__v | DEP-V MAX-C

a) = gi.ti:n.nil

b) gi.ti:n.hnil *W L
c) gi.ti:h.nil *W *
d) gi.ti:n.hil *W *
e) gi.ti:n.hi.nil *W L

Tableau 3-2: Vowel insertion @—V/C__ C {#, C} in Yawelmani

/?ilk+ hin/ *COMP EMAX-CStem ;MAX-C/_V DEP-V MAX-C
a) w-2i.lik.hin *

b) ?il.khin *W L

¢) ?il.hin *W L *W

d) ?il.kin *W L *W

The above tableaux show examples of conspiracy in Yawelmani. A consonant is deleted to avoid * CCC
sequence; Normally the deleted consonant is the second one as in (5a) where /h/ in /gi.ti:n.hnil/ is deleted
since it is not part of the stem — [gi.ti:n.nil]. Whereas just after the first consonant of *CCC a vowel is

inserted CVCC, as in (6b) /?ilk.hin/ — [?i.lik.hin].

However, other phonological phenomena such as phonological opacity, process interaction and
some cases of variation remained unsolved by the original version of OT (Prince & Smolenskey,

1993/2004). Consequently, modified and developed versions of Classical OT have therefore appeared,
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namely HS-OT. This new version of OT identifies the intermediate levels, the notion of harmonic gradual
change and the powerful characteristic of GEN with one change at a time in the limited list of the generated
competing candidates to account for such unsolved phenomena, which require a serial phonological anal-

ysis.

The current study focuses on three phonological processes i.e. pharyngealization, uvularisation
and uvular segment alternations in HA rather than the sole purpose of statistical variation, predictions and
the occurrence frequencies of possible variants in the investigated dialect. HS-OT framework will prove

sufficient in accounting for the processes investigated here.

The alternation phenomena, i.e. sound change between uvula segments /¥/ and /q/, is one of the
goals of this research. However, this alternation is not being investigated statistically. The alternation in
this study is not based on the multiple or possible different ranking of constraints, it is rather about the
changes or alternations that a segment undergoes through several derivational steps and not through one
single EVAL step, i.e. process interaction. This study focuses on explaining some phonological processes
in HA including a uvular alternations phenomenon within the framework of HS-OT which is the topic of
the next section. It will also shed light upon inclusive assimilation processes of manner of articulation
assimilation, voice assimilation amongst uvular segments and emphasis spread in HA. This study does
not aim to explain a variation phenomenon quantitatively. The frequency of the possible variable outputs

is beyond the scope of this study, therefore StOT is eliminated and left for future research.
3.5 Harmonic Serialism OT (HS-OT)

HS-OT is a derivational version of OT that recognises the intermediate levels. It is first mentioned in
Prince and Smolensky (1993/2004). In addition, HS is also mentioned in other studies in literature includ-

ing, amongst others, (Black, 1993; and Blevins, 1997). HS, however, was not pursued in those studies
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where Classical OT/ Parallel OT was favoured over HS. Then, McCarthy has reconsidered HS in (2000,
2002, 2007b, 2008a, 2008b, 2009, 2010, and 2016) in which general implications of HS have been dis-

cussed and established.

Constructing derivation is a property that HS shares with other derivation theories presented in the
literature. There are few similarities and many differences between HS and the rule-based phonology
(RBP) presented in (Chomsky & Halle, 1968). HS and RBP both postulate intermediate representational
derivations; and both postulate limitations on the number of changes from one derivational step to another.
Nevertheless, the evaluation in HS is different. It is based on the ranking of universal constraints that
compare candidates rather than language-specific RBP rules. HS also shares the derivation feature with
other versions of OT, i.e. OT with candidate chains (OT-CC) (McCarthy, 2007a) and Stratal OT
(Kiparsky, 2000, 2003)?°. For more discussion about OT and RBP see (McCarthy 2002, p. 66-138).

Two main properties that distinguish HS from other versions of OT: that are Gradualness and
Harmonic improvement until convergence. The first property is that GEN in HS is restricted by the grad-
ualness property, which means that only one change is allowed for the candidates in each derivational
step, i.e. one faithfulness constraint is violated at each derivational step. “Because there can be many
changes from the input to the output, the output of each pass through Gen and Eval is submitted as the
input of another pass through Gen and Eval. This Gen— Eval—Gen— Eval loop continues until no further
changes are possible” (McCarthy, 2010 p. 3). The second property is the harmonic improvement, which
meant that derivations must demonstrate a monotonous harmonic improvement in each step since “har-

mony is the property that EVAL selects for” (McCarthy, 2016 p. 58). For the harmonic improvement to be

26 Syntactic theories such as Chomsky’s Government Binding (1982) and Minimalism (1995) share the derivation feature
with HS.



58

guaranteed, the ranking of constraints in HS is strict. In other words, the constraint ranking does not change
from one step to the next in HS (Kimper, 2011; Staubs and Pater, 2016). The HS-OT model as presented
in McCarthy (2016, p. 50) shows the flow chart (1) below:

Flowchart (1) HS-OT model

] > GEN
input new = output :
set of candidates

JEAVND

optimal output

Convergence

convergence

Stop

Flow chart (1) above demonstrates the derivation process within HS-OT. The output from one
derivational step becomes the input to the next one and so on. The loops of output to GEN loops keep
going until the convergence happens, then the derivation is complete. “In HS, the input to GEN is not
necessarily the underlying representation, so it can have a structure that has been assigned by the gram-

mar” (McCarthy, 2016 p. 71).

An illustration of the analysis within HS is presented in Tableau 3-3 below from an example in
HA where this consonant clusters is not allowed in word-initial position due to SSP and a resyllabification

process is in order. In such an instance, two segments are inserted a high vowel /i/ and a glottal stop /?/,
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e.g. /nqu:t/— [?in.qu:t’] ‘dowary’. Due to the nature of GEN in HS, the insertion of two segment simulta-
neously is not possible since one of HS characteristics is having at most one simple change in every deri-
vational step. “Because HS’s GEN is limited to doing one thing at a time, it cannot epenthesize both of
these segments simultaneously” (McCarthy, 2010 p. 3). The mapping /nqu:t’/— [?in.qu:t‘] needs interme-
diate derivational steps. First, the vowel /i/ is inserted to satisfy the highly ranked constraints *M/SON.

Whereas the insertion of the glottal stop /?/ is left to a subsequent step to satisfy ONSET.

Tableau 3-3 HS analysis of HA: /nqu:t'/— [Zin.qu:t‘]

(3-3-a) Step 1: Vowel insertion

/nqu:ts/ *M/SON CONTIG ONSET DEP MAX
a) nqu:t’ * I
b) = in.qu:tf * *
¢) ni.qu:t *

In the first step of the derivation, the winner is [in.qu:t] since it is the intermediate candidate that
will lead to the final optimal output [?in.qu:t‘] in the coming steps. The candidate set includes the input
form /nqu:t¥/ as a faithful candidate along with another unfaithful candidates that differs from the input by
one change at most: /in.qu:t’/ and /ni.qu:t*/ . In order for [in.qu:t‘] to be chosen as the optimal output at
this step, the constraints *M/SON and CONTIGUITY?” must dominate ONSET and DEP. Although the winner
violates both ONSET and DEP at this step, it satisfies the highly ranked constraints *M/SON and CONTIGU-

ITY.

27 (Pas, 2004)
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(3-3-b) Step 2: Glottal stop insertion

/in.qu:t¢/ *M/SON CONTIG ONSET DEP . MAX

a) in.qu:t’

b) = ?in.qu:tt

The input in the second step is /in.qu:t*/, which is the winner in the first step. It is evaluated by the
same grammar and led to the harmonic optimal output [?in.qu:t*]. Although [?in.qu:t?] violates DEP by the
addition of the epenthetic glottal stop /?/, it however satisfies a highly ranked constraint ONSET that dom-

inates DEP.

(3-3-c) Step 3: Convergence

[?in.qu:tf] *M/SON ONSET CONTIG DEpP . MAX

a) = [?in.qu:t’]

The third step shows the convergence [?in.qu:t‘], which is the input to this step of derivation since
it is the winner from the previous one. Once again the surface form [?in.qu:t’] wins as the optimal output.
At this point, no further improvements are possible to [?in.qu:t’] and therefore the loop of GEN/ EVAL
terminates once the mapping shows identical input and output forms. This means an input: “has realised

all of its potentials for harmonic improvement under this grammar” (McCarthy, 2010 p. 4).



61

Tableau 3-4 Classical OT analysis of HA /nqu:t’/— [?in.qu:t]

/nqu:té/ *M/SON ONSET CONTIG DEP MAXx
a) nqu:t’ *
b) u:tt * **
¢) in.qu:t *| *
d) = ni.qu:tf * *
e) nct* *| *

Because of the nature of GEN in Classical OT, which generates infinite set of candidates, that
means any candidate can be a possible output. Unfortunately, this also means the list of candidates may
contain a candidate that satisfies the constraints as an optimal output, but it is not the optimal, yet accepted,
lexical item in the dialect as shown in Tableau 3-4 above with the winning candidate [ni.qu:tf]. Since the
mapping is a direct evaluation with one single step unlike HS, then the constraint ONSET must dominate
CONTIGUITY so they do not exhibit any conflict and are not violated by the surface form [ni.qu:tf]. As a
result, the winner output in (d) violates the constraint CONTIGUITY which militates against separating a
string of segments, but it satisfies the two highly ranked constraints *M/SON and ONSET. However, the
optimal output in this mapping is not included in the candidate list, which is [?in.qu:t?], this leads to the

wrong output to be chosen as the optimal form as long as it satisfies the higher constraints.
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It is very useful when studying the HS derivation is to use the harmonic improvement tableau as
illustrated in Tableau 3-5 adopted from (McCarthy, 2016 p. 59). This tableau exhibits the faithful candi-
date along with the winner output in every derivational step. It shows how the harmony improved in every

step until the derivation converges and therefore terminates.

Tableau 3-5 Harmonic improvement tableau

*M/SON CONTIG | ONSET DEP MAX

Faithful | /nqu:t¥/ |

Step 1 | /in.qu:t?/ 1 1
Step2 | /?in.qu:t¥/ 1
Step 3 | [?in.qu:t] Convergence

The harmonic improvement tableau shows the gradual and harmonic improvements in the mapping
of an input in finite number of derivational steps until convergence. In Tableau 3-3 the mapping of

/nqu:t"/— [?in.qu:t*] occurs in three derivational steps </nqu:t¥/, /?in.qu:t?/, [2in.qu:t‘]>.

In contrast, in the HS when a constrain does not show a conflict with other constraints then this
constraint is unranked with respect to the other constraint, i.e. the ranking is not established and dotted
line is used between these constraints. This is the case of the constraint DEP and MAX in (tableaux 3-3 a,
b and c) or it can be excluded if there is no need for it in the analysis of the data, meaning the constraint
is not active. It is worth noting that the HA example illustrated in Tableau 3-3 in a HS-OT analysis with
derivational steps above will be presented below in Tableau 3-6 including two more processes, i.e. voice
assimilation and uvularisation spread justifying the adoption of HS-OT framework in this study giving its

ability to tackle complex phenomena.
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3.5.1 Justification for Harmonic Serialism OT

The properties of HS-OT of having derivational steps with intermediate outputs is of advantage to allow
for a description of the phenomena under investigation such as the uvular /g/ — [q] alternations phenom-
enon. After several analysis attempts with Classical OT and Anttila’s model (2007), this complex phe-
nomenon cannot be analysed otherwise. Since the frequency of the variable outputs is beyond the scope

of this study, StOT 28was also eliminated.

HS-OT is able to tackle complex phenomena such as those that involve multi-process phonological
derivations that shows process interactions. Many examples including multi-process derivations are pre-
sented in McCarthy (2016 p. 57) and McCarthy et al. (2016). In such a situation, an order of the interacting
processes must be asserted and the constraint ranking necessary to compel such an order must be affirmed
as well. The first process which involves inserting two segments is presented above in Tableau 3-3 above.

The interaction between the other processes is illustrated in example (9) and Tableau 3-6 below:

The ranking of the constraints is asserted in the following example from HA in order to for the
processes to apply in the correct order, SSP and a resyllabification, voice assimilation and emphasis
spreading processes are in order. In such an instance, two segments insertions a high vowel /i/ and a glottal
stop. Then a voice assimilation /q/— [c]. Finally, the spreading of [RTR]. The first process, resyllabifica-
tion in order to satisfy the SSP, is presented above in Tableau 3-3, so the following are the derivational
steps that start from the output after the insertion of the glottal stop, which will be the input in to the next
derivation for voice assimilation /?in.qu:t‘/ all the way through to emphasis spread. The details of such
analysis and examples is discuss and presented in details in chapter four and more complex examples in

chapter five.

28 StOT is a developed version of OT: a mathematically powered mechanism that is concerned with the frequency of variable
possible outputs and offers accurate predictions (Evanini, 2006).



(9) Voice assimilation and emphasis spreading in HA:

a. /?in.qu:t/— [?inf.cu:t] ‘dowary’

Tableau 3-6 HS analysis of HA: /?in.qu:t/— [?in.cu.t']

(3-6-a) Step 1:

w8
o o
> | =
/?in.qu:tY/ o ©)
o .
S | =
< =
1. Voice assimilation
a. ?Pin.qu:tt *
b. = ?in.Vu:t *
(3-6-b) Step 2:
o =) =)
= |g |3 |8
S 12 |z |2
/?in. Vu:ts/ g = o %
< ’ 3
S |Z |2 |2
< > | Z
2. Voice assimilation
a. ?2in.Yu:tt *
b. = ?in.cu:tt * *
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Tableau 3-6 in step 1 and step 2 show the ranking of constraints that allow for voice assimilation
process derivation to apply. Where the segment /q/ loses its [-voice] specification since assimilating with
the adjacent preceding segment /n/ in the voice specification feature [+voice], but first /q/— [¥] then
/¥/— [c]. For the loss of the [-voice] specification of /q/ to apply first, the constraint AGREE [ VOICE] must

outrank MAX-10 [VOICE] since the winner [?in.¥u:t] in this step violates it.

The second step shows the continuous application of the voice assimilation process through adding
a [+voice] specification by positing one markedness constraint: HAVE VOICE, which outranks MAX-IO
[VOICE] and the faithfulness constraint NOLINK [VOICE], which is the lowest in the hierarchy. As such,

the assimilation /?in.¥u:t!/— [?in.cu:t*] applies.

The third step on the other hand all the way through to the sixth step show the application of the
second process: the emphasis spread process in HA. Since the gradualness and harmonic improvement are

characteristics of the HS-OT framework, then each derivation is illustrated in a separated tableau.

(3-6-c) Step 3:

/?in.cu:ts/

AGREE [VOICE]
HAVE VOICE
NOLINK [VOICE]
IDENT-IO [RTR]

SPREAD [RTR] adj (X)
MAX-IO [VOICE]

3. Emphasis spread

*

a. ?in.cu:ts

b. = ?in.cu:tt
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The emphasis from the pharyngealised segment /t'/ spreads regressively in the third step, but min-
imally to the adjacent vowel /u:/— [u:] with the winner [?in.cu:t] satisfying the constraint SPREAD [RTR]
adj (X). The next segment after the vowel /u:/ is the uvular segment /c/ which by default is a trigger of
emphasis in its own right. Therefore, the emphasis carries on to the next segment. The output of this step

is the input of the following derivation.

The emphasis spread continues in step four with one segment at a time, where the emphasis re-
gressively covers the coda of the first syllable. An additional constraint is added to ensure the spread

covers the entire domain: SPREAD [RTR]-D, yet gradually. As a result, the winner in this step is [?in‘.cua:t¢].

(3-6-d) Step 4:

/?in.cu:ts/

AGREE [VOICE]
HAVE VOICE
SPREAD [RTR]-D
NOLINK [VOICE]
IDENT-IO [RTR]

SPREAD [RTR] adj (X)
MAX-IO [VOICE]

*
*

4. Emphasis spread

a. ?in.cu:ts

b. = ?inf.cu:t’
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(3-6-¢) Step 5:

2 A
=12 |52 |35 |3 |
S |13 ¥ 2|2 |2 |2
/21nS.cu:t/ é—l SEN N 2 S | ¥ 0
< a ' S
2 T < E ﬁ é é
5 & |= |2 | &8
A, |
2
S. Emphasis spread |
a. ?inf.cu:t’ * Pk
b. = ?inf.cu:t *

The constraint SPREAD [RTR]-D, in step five ensures the emphasis spreads regressively to the
vowel /i/— /1/ resulting in the winner [?in‘.cu:t']. The emphasis then continues regressively in the sixth
step to the onset resulting in a total emphasized word [?in®.cu:t’]. The winner in this step [?%in’.cu:t]
violates the lowest ranked constraint IDENT-IO [RTR], however it shows a total emphasis spread. No more
harmonic improvements are possible at this stage. Therefore, the derivation stops and the convergence

occurs in the seventh step when the input and the output are identical with the optimal output [ ?in‘.cu:t‘].

(3-6-f) Step 6.
=,
S 82 E 5|8 |E
S |18 | E |5 |5 | =
, Z > |E B |2 |20
/4 .ca:tt/ é—l SE T 2 S i )
< : : 3
E|= |2 8|5 |3 |8
215 |= |2Z2 |8
Ay I
A
6. Emphasis spread ;
a. ?in‘.cu:tt R
b. = 2%in’.cu:t’ *
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(3-6-g) Step 7:

/5t .cu:tt/

AGREE [VOICE]
HAVE VOICE
SPREAD [RTR] adj (X)
 SPREAD[RTR]-D
MAX-IO [VOICE]
NOLINK [VOICE]
IDENT-IO [RTR]

7. Convergence

a. =%t gt

In light of what has been presented above, HS-OT has proven efficient in the analysis of interacted
phonological processes in HA with ease. That implies asserting an order for the application of the inter-

acted processes is necessary for this HS-OT to work.

Furthermore, various phonological phenomena such as the assimilation processes, i.e. Voice as-
similation, Place of articulation assimilation and Manner of articulation assimilation as well as various
variation phenomena in literature. This raise the question of whether HS-OT would work in analysing the

alternations in uvular segments in Hasawi Arabic beside other processes that may rise in this study.

Some studies in the literature have implemented aspects of HS-OT in their framework for investi-
gating variation phenomena, particularly, local variation. To name a few: (Pater, 2007) and (Kimper,
2011). Pater (2007) notes that Serial Variation allows for a local variation account (Kimper, 2011, p. 2).
Whereas Kimper (2011) proposes a combination theory of HS-OT and a multiple-ranking theory to tackle
the variation phenomenon of local and global variation called “serial variation”. In the theory of “serial
variation” constraints have a different ranking in every step of the derivation, which he claims account

for the local variable outputs such as the schwa deletion in French and the global variable outputs such as
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the devoicing of labials in Warao®. The set of candidates in Kimper’s theory “serial variation” is larger
than that of HS. However, the convergence in such variable constraint ranking in every derivational step

in serial variation is highly likely but not guaranteed (Kimper, 2011; Staubs and Pater, 2016).
3.6 A gap in the literature

The studies that have been carried out on HA are scarce in the literature in comparison with other dialects
of Arabic like Cairene and San’ani (Watson, 2002). Earlier studies have reported various phenomena in
HA (Johnstone, 1967; Fagali, 2004) the following studies are the ones I found in the literature dedicated
to HA. Smeaton (1973) explored the history of the area, lexical expansion and loanwords with a brief
review of phonetic properties of HA. Al Bohnayyah (2020) investigated sociolinguistic variation and
change in the dialect of Alahsa from a sectarian aspect. HA is an under studied dialect within the frame-
work of OT. There are, however, two studies that the studies that have analyzed the HA within the OT
framework are scarce. Aljumah, (2008) and Sadhaan (2015) both investigated HA within the Classical OT
framework. Aljumah, (2008) investigates the syllable shape and structure in HA. Whereas Al Sadhaan

(2015) investigates prosodic structure and stress assignment in HA.

Although a study by Aldaihani (2014) examined the ability of HS-OT to analyze some phonological
processes in Kuwaiti Arabic including Pharyngealisation and voice assimilation, I however, found no
study dealing with phenomenon of alternations in Arabic within the framework of HS-OT. To the best of

my knowledge, for a categorical alternation phenomenon, the framework of HS-OT has not been used in

2% “Local Variation: for a form with multiple loci of an optional or variable process, the choice at each locus may be independ-
ent from the choices at other loci” (Kimper, 2011 p. 1). Whereas “Global Variation: for a form with multiple loci of an
optional or variable process, the choice must be the same at all loci” (Kimper, 2011 p. 2).
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the literature nor is there a study that analyses HA including the pharyngealization, uvularisation and

uvular alternations within the HS-OT framework.

3.7 Conclusion

In this chapter, I have presented phonetic correlates of the emphasis effect triggered by the pharyngealised
/5, &%, '/ and uvular /q, ¢, y, 8/ segments in HA. That is shown in the acoustic measurements: lowering of
F2 and raising of F1 in the vowels adjacent to these segments and spread to cover the entire word in both
directions with no blockers. The feature of emphasis spread adopted in this study is [RTR] and a Feature
Geometry is presented. The most interesting thing about HA is the fact that uvular segments trigger long
distance emphasis spread, which is unexpected in comparison to what has been reported in the literature.
A theoretical background of constraint-based phonology has been provided. The purpose of this chapter
was to provide an example and analyze some of the phonological processes of the dialect under investi-
gation by examining a constraint-based theory; namely HS-OT vs. Classical OT in order to provide a
justification as to why HS-OT is chosen to analyze the phonological processes investigated in this thesis.
As I have discussed later in this chapter how Classical OT is unable to capture complex processes in HA.
Moreover, in chapter five more complex examples will be presented regarding the uvular alternations in
HA. Due to the complex nature of choosing which one of the candidates is the optimal form in one single
mapping in Classical OT, then HS-OT is adopted in this thesis. The investigated segments in the output
candidates, although differ in the manner of articulation and the voice feature specification, they occupy
the same place of articulation. The integration of OT and segmental phonology captures such a compli-
cated phonological phenomenon with ease, given how in HS-OT this process of alternation is dealt with

in harmonic and gradual derivational stages with strictly ranked constraints.
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In HA, it will be shown how uvular alternation and uvularisation spread are gradual processes,
since they are activated and triggered by consonantal, positional, vowels and complexity of the consonant

clusters.
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4 Chapter Four: Pharyngealisation and Uvularisation in HA from a HS-OT

Perspective

4.1 Introduction

This chapter investigates the emphasis effect phenomenon in HA triggered by the pharyngealised and
uvular segments in the dialect. First, A classification of these segments in HA will be presented in section
4.2 (as emphatics: pharyngealised and uvular) since they both exhibit emphasis effect; though they are
considered part of the respect to the Guttural class in the literature. Then, the domain and the direction of
emphasis spread in HA will be presented in section 4.3 and 4.4 in which examples of HA will be illus-
trated. The domains that will be covered are: lexical, across morphemic boundaries: prefixes and suffixes,
and post-lexical in the environment of pharyngealised and uvular segments. The blockers of emphasis in
HA will be presented in section 4.5. The degree of emphasis along with reference to the interaction be-
tween the type of trigger with the degree and the direction of emphasis will be presented in section 4.6 in
which the uvular segments emphasis heavier progressively whereas the pharyngealised segments empha-
sis heavier regressively. Interestingly, the uvular segments in HA will show a long-distance emphasis
spread. This long-distance spread is proven acoustically with the analysis PRAAT. In addition, a compar-
ison between HA and other varieties of Arabic dialects will be drawn in section 4.6. Finally, HS-OT

analysis of will be presented in section 4.7.

Emphatic segments of Arabic have been widely studied: from the Arab grammar scholars of the
8t century such as the renowned grammarian Sibawayh* to the recent Western grammar of Modern dia-

lects of Arabic. The growing interest in Arabic emphatics is as a result of their unique properties and

30 (Sibawayh, 1999)
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phenomena, i.e. pharyngealisation and / or uvularisation®!. Several studies with different approaches to
the pharyngealisation phenomenon in Arabic are reported in the literature by Arab grammarians and in
Western phonology. Pharyngealisation in Arabic is triggered by segments not only confined to the phar-
yngealised coronal segments, but also including uvular segments and, in some dialects of Arabic, pharyn-

geal segments as well (Watson, 2002).

The following are different definitions of what pharyngealisation means phonologically. Pharyn-
gealisation and uvularisation are examples of assimilation phonological processes that involve the ‘under-
goer’ segments adjacent to the ‘#rigger’ segments, i.e. the pharyngealised and / or the uvular segments to
assimilate to the emphasis feature within the syllable minimally and throughout the entire word maximally
and sometimes across the word boundaries in connected speech (Cruttenden, 2001). It is an assimilation
process in which segments assimilate to emphatic trigger in their vicinity. It is a coarticulation/ a secondary
articulation in which /t%, 8%, s%/ are produced primarily in the coronal region while the tongue root/ dorsum
is retracted creating a constriction in the upper pharynx simultaneously. The segments /t, &%, s/ have the
same place of articulation as their plain counterpart segments /t, d, s/ except for the addition of the sec-
ondary articulation of the constriction in the pharyngeal region. This secondary articulation gives these

segments their emphatic or heavy realisation (Mustafawi, 2006; Ldefoged, 2014; Shosted et. al 2017)32.

The following examples in (4-1) below are of the minimal pairs of the pharyngealised segments
/5, 0%, s/ and their plain counterparts /t, §, s/ in HA. It is worth noting that, the voiced dental pharyngealised
stop /d%/ is substituted with voiced inter-dental pharyngealised fricative /0°/ whereas its plain counterpart

is /d/ in HA as well as in the other varieties of the Gulf dialects spoken in Kuwait, Oman, Qatar, Bahrain

31 In this study I will refer to the emphasis triggered by the pharyngealised coronals /t5, &%, s¥/ as pharyngealisation. Whereas I
will refer to the emphasis triggered by the uvulars /q, x, ¥/ as uvularisation.

3 2Britannica, retrieved on 29/05/2020. URL https://www.britannica.com/science/phonetics/Secondary-articulations#ref583966
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and The United Arab Emirates (Habib, 2012). The minimal pairs of pharyngealised and their plain coun-
terparts’ segments exist in different positions: word initial, word medial, and word finals as well as in the
vicinity different vowels: /a/, /i/, /4/ and /a/, /i/ and /u/ respectively. In HA, pharyngealisation occurs in
different word positions in the adjacency of pharyngealised segments: initial, middle and final, the same

as most Arabic dialects (Jongman et al., 2011 p. 88—89; Embarki, 2013 p.33).

Example 4-1 Minimal pairs of pharyngealised and plain counterpart segments in HA

Segment Emphatic Gloss Plain Gloss

/t¥/ and /t/ /tal/ ‘overlook’ /tat/ ‘hill’
/fattar®/ ‘breakfast’ /futu:r/ ‘lethargy’
/bSits/ ‘hit’ /bit/ ‘decide’

/0*/ and /0/ /fad/ ‘rude’ /fad/ ‘unique’
/0%arta:ft/ ‘circumstances’  /Ouru:f/ ‘weeper’
/hadtirt/ ‘ban’ /hadir/ ‘caucious’

/s/ and /s/ /fast/ ‘align’ /ra:s/ ‘head’
/shart/ ‘horn’ /su:r/ ‘fence’
/Qas‘tré/ ‘juice’ /Qasi:r/ ‘difficult’

/d*/ — [0f] and /d/  /O°a:r®/ ‘harmful’ /da:r/ ‘house’
/méafra:0Y/  ‘imposed’ /mafru:d/  ‘straightened’
/1510%1Y/ ‘overflow’ /jidif/ ‘push’

On the other hand, the occurrence of the emphasis effect which is triggered by the uvular segments

/q, G, %, 8/ in HA is represented in examples (4-2) below: the emphasised lateral /1 in HA appears in the

vicinity of the uvular segments /y, ¥, ¢/ [yab‘al‘] ‘crazy’, [qal‘a] ‘precious’ and [cif*ul‘] ‘lock’. In addition



75

to emphasis effect that spread from /y, ¥, ¢/, the uvular stop /q/ appears to have an emphasis effect that
spreads to cover the entire word /qa:9/— [qa:§] ‘bottom’. It is worth noting that the examples with /&/ in
the input surface with [q] in the output in HA. Therefore, /salab/— [qal‘ab‘] ‘he won’ and /gala/— [qal‘a]

‘precious’.

Example 4-2 Emphasis of uvular segments /q, G, %, ¥/ in HA

Input Output Gloss
a. /yal/ [xa:1%] ‘my mother’s brother’
/yabal/ [xabtalf] ‘crazy’
b.  /kalab/ [qalfabf] ‘he won’
/wala/ [qalfa] ‘precious’
c. /eiful/ [cif'ul] ‘lock’
/calb/ [cal‘bf] ‘heart’
/cla:s/ [clfa:s®] ‘glass’ (loan word)
d. /qa:¥/ [qa:S] ‘bottom’
/wabfaq/ [wiaB'Btaq] ‘authenticate’

From the examples in (4-2) above, the uvular fricatives /x, ¥/ and the uvular stops /q, ¢/, they all
have an emphasis spread effect in HA whether it is a monosyllabic word or longer, the emphasis spread
persists. The following section offers a discussion and a classification of the segments under investigation,
ie. /t5, 0%, s/ and /q, ¢, %, ¥/ in HA, which attributes the use of the term pharyngealisation for the emphasis
effect triggered by /t%, &%, s'/. Whereas the term uvularisation is used for the emphasis effect triggered by

/q, G, ¥, ¥/.
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4.2 Classification of emphatics and gutturals in HA:

This section investigates the classification of emphatic and guttural segments in HA. Examining each

segment in terms of emphasis effect. Gutturals are “sounds produced with a primary constriction in the

posterior region of the vocal tract” (McCarthy, 1994 p. 202). While emphatics are non-primary gutturals.

They are complex segments that are primarily produced with coronal articulator and secondary pharyngeal

articulator simultaneously (McCarthy, 1989). In addition, uvulars are complex segments that are primarily

produced in the throat that is “closest to the mouth”, pharyngeal are primarily produced “in the middle of
the throat” and laryngeal are primarily produced “in the back of the throat” (McCarthy, 1994 p.192).

As a result, segments that involve articulation in the back of the vocal tract are the pharyngealised
emphatics, uvulars and gutturals: pharyngeal and laryngeal segments. For the sake of phonological anal-
ysis in this research, I will assume that in HA the pharyngealised emphatics /t%, 0, s°/ and the uvulars /¥,
%, q/ are distinctive from the rest of the segments in the guttural class, i.e. pharyngeal /h, ¢/ and laryngeals
/h, ?/ on the basis of emphasis effect. They are different in the sense that the pharyngealised and uvular
segments spread emphasis to segments in their vicinity within and / or across the word domain whereas
the gutturals do not. Table 4-1 below illustrates the segments with emphasis effect and gutturals in HA.3

Table 4-1: Emphatics and gutturals of HA

Emphatics Gutturals
Pharyngealised Uvular Pharyngeal Laryngeal
te of s q X K h ) h ?
— = 5 0 = - : S s s
< = = > < < - = 5] Q Q
- o o = — — =t a- ) 50 an an
g O Q O = = = — s > = (=) (=
o < T Lol >0 > > o B 0 S5 > 0 ) >
5 5R 2| ®E = 5 > > .2 IR > 5= 5
v .2 2 =2z = v & v S = 3 S g =z = e
n 8 = < | @ o n Q9 7N - S 2= == S w S
o '5__:3 .= g« Q 5o 0 7 L O o .S = Qo 5 0O 2 37
o p— = p— — o — —_— — . — d) . — d)
$E |Bs5=|gE |8 B8E | 2& | g3 |BE [2E |3
23 2 3 E S S = 5o | -3 2 2
> > O > > > > > >

33 Following Watson (2002) in which she states that emphatics include segments that cause emphasis spread, in this dialect
HA, the class includes Pharyngealised and uvular segments.
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However, the emphasis spread feature is not restricted to the pharyngealised coronals, it also a
feature that distinguishes uvular segments, as the case in HA as illustrated in the table above. In some
other dialects of Arabic, the pharyngeals /h, ¢/ have been reported as having a similar lowering effect as

well** (Paddock, 1970; Watson, 2002).

Although emphatic segments are produced with more effort ‘forceful’ segments. They are retracted
/ back of the vocal tract with different points of articulation, they, however, create a constriction in the
upper pharynx region. There is no consensus in the literature on the feature of emphasis, therefore, for the
phonological analysis of the HA data regarding pharyngealisation and uvularisation I will refer to their

effect as emphasis effect and represent it with the feature [RTR].

The phonetic dispute over the secondary articulation of the pharyngealised emphatics has led to
adversity of terms proposed referring to the emphasis triggered by such segments in Arabic, i.e. /tf, 8¢, s¥/
(Al-Solami, 2013). In general, both pharyngealised and uvular segments are articulated with the tongue
dorsum. However, the pharyngealised segments are articulated with the body of the tongue being “more
depressed”. Whereas the uvular segments are articulated with the dorsum of the tongue is “retracted”
further (Gazeli, 1977; Al-Solami, 2013 p. 316). However, Bellem (2007) states that Arabic dialects differ
in their representations of emphatics and this is what led the previous studies especially those that involve
articulatory properties of emphatics to suggest other confusing terms to represent the phenomenon of em-

phatics.

The articulatory correlate of the pharyngealised and uvular segments from several studies in liter-
ature vary regarding the nature of the actual nature of the secondary articulation (Al-Ani, 1970; Ali &

Danilofff, 1972; Gianni & Pettorino,1982; % Watson, 2002; Trubetzkoy, 1969; McCarthy, 1994;

34 Given that these sounds are phonologically accredited in a given dialect (Watson, 2002 p. 270).
35 In Iraqi Arabic.
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Zawaydeh, 1999). However, it appears plausible that the retracted back of the tongue is the main articula-
tor, which is referred to as [RTB] feature in some studies such as (Ali & Danilofff, 1972; Catford, 1977,
Zawaydeh, 1999). Whereas the retracted tongue root which is referred to as [RTR] feature is a resultant
of the movement of the body of the tongue further back in the vocal tract. This means that the root of the
tongue is a dependent articulator correlate for the pharyngealised and uvular segments as opposed to the
[RTB] being an independent and the main articulator correlate for the pharyngeal segments in Arabic (Al-

Ani, 1970; Al-Solami, 2013).

By proposing the feature [pharyngeal], McCarthy (1994), groups the segments: pharyngealised,
uvulars, pharyngeals and laryngeal in one natural class “Gutturals” and their common acoustic cue is a
high Fi. It is not, however, the primary acoustic correlate for the emphasis induced by the pharyngealised

and uvular segments, which in this case is the low Fa.

4.2.1 Pharyngealised and uvular segments in HA:

Emphatics are segments that involve “a constriction in the upper pharynx which triggers the raising of
the tongue towards the roof of the mouth” (Ghazeli, 1977 p. 55). They exhibit coarticulation a coronal
primary articulation and a secondary articulation where the back of the tongue is retracted to “back wall
of the pharynx at the level of the second cervical vertebrate” (Ghazeli, 1977 p. 55). The emphatics /t%, d,
s, 8¢, Zz°/ are the most common emphatic segments in different dialects of Arabic. /s/ and /t‘/ are found in
every dialects of Arabic while other dialects have /d*/ ~ [0%] or /8%/ ~ [zf]. Three emphatic segments are
found in HA /sf, &f, t¥/ [s'an‘n®] ‘stinky’, [0‘an‘n] ‘doubt’ and [t‘an‘nf] ‘ton’. Whereas /d*/ does not exist
in HA and any instances that include /d*/ will automatically be substituted by /0*/ such as /d‘a:bfit'/ —

[0fa:b'#t®] ‘officer’.
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The Arabic uvular segments are the voiced fricative /¥/, the voiceless fricative /x/ and the voiceless
stop /q/. Uvular sounds are produced when the dorsum of the tongue is retracted then raised closer to the
uvula, which results in a constriction (Catford, 1977; Ghazali, 1977). The presence of the three uvular
segments /q, y, ¥/ varies in different dialects of Arabic. Some dialects retain all three uvulars while some
dialects substitute /q/ ~ [g], /q/ ~ [?] or [k] Palestenian Arabic, and /q/ ~ [g] or [d3] Kuwaiti Arabic. The
uvular /8/ ~ [q] Kuwaiti Arabic, Qatari Arabic, Bahraini Arabic and in eastern region of Saudi Arabia,
hence HA. More about substitution and alternation is discussed in chapter five. HA also shows, in some

specific examples, the appearance of the allophonic [c].

4.2.1.1 Status of /q/in HA

Some scholars suggest that /g/ is the emphatic counterpart of /k/ such as (Khan, 1976), others suggest that
/q/ has an emphasis effect that spreads throughout the entire word (Woidich, 1999). However, Watson
(2002) and Owen (2013) argue that the emphasis spread from /q/ is as limited as reaching to the adjacent
vowel, and have an emphasis affect. In the absence of emphatic segments, Bellem, (2007 p. 190) also
claims that certain strings of or combination of segments are triggers of emphasis. These segment combi-
nations are: the uvulars /y, ¥/ with the liquids /r, 1/ and labials; the velar /g/ with the liquids /r, 1/ and labials
in the vicinity of the vowels /a, u/ (Bellem, 2007). Al-Wer and Horesh (2019) report the substitution of
/q/ to [g] in the Gulf dialects and particularly in Saudi Arabia. /q/ has the following variants: /q, g, d3, dz/
(Al-Wer & Herin, 2011, p. 62; Shosted et. al 2017)*¢. The occurrence of /q/ in Arabic dialects often re-
ferred/ related to the religious and formal nature of the words containing /q/ sound. However, this claim

is opposed by Al-Hawamdeh and Hamed (2017) where the existence of the /q/ in the Ammani dialect

36 However, /q/ as the underlying representation of the surface [g] is controversial amongst scholars.
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caused by different social factors such as social networks and family dialect (Al-Hawamdeh and Hamed,

2017 p.76).

However, the HA data reported in this study prove the phonemic status of /q/ in the dialect as it is
still an active phoneme in HA: [quh] ‘original’, [qanffa] ‘serving dish’ [gi:fa] ‘ugly’. Although there are
examples that exhibit substitution of /q/ —[g] in HA: [gil:]] ‘little’, [gifir] ‘peel’, [gidir] ‘pot’, /g/ is not

totally substituted with /g/ in the dialect.

4.2.1.2 Status of /y/ and /s/ in HA

The place of articulation of the voiceless uvular fricative /y/ is more fronted than the voiced uvular fricative
/¥/. During the articulation of /y/ the tongue is flatter and produced with more constriction in the upper
pharynx. While the point of articulation of /¥/ is further back than /x/ and the tongue is curled and produced
with less constriction in the upper pharynx. The following segments are ordered in the sense of their point

of articulation from front to back: /0%/- /t/- /s%/- /q/- /y/- /8/ (Zawaydeh, 1999).

4.2.1.3 Status of /c/ and /g/in HA

The velar /g/ is a salient consonant in HA both as a phonemic as well as an allophonic to the uvular /q/ in
certain environments such as /qali:l/ — [gil:1] ‘little’. Its occurrence is also eminent in many loanwords
in HA according to Smeaton (1973). In addition, in some lexical items from the Gulf Arabic dialects /g/
surfaces as the affricate variants [d3] or [dz]*’ in the vicinity of front vowels (Johnston,1978; Mustafawi,
2006, 2007; Shosted et. al 2017). The examples in (4-3. a) are adopted from Qatari Arabic Mustafawi

(2006 p. 72) and the examples in (4-3.b) are from HA, my own data:

37 Whereas /k/ surfaces as the affricate variants [{f] or [ts]. Although the affrication phenomenon is salient in HA, it is,
however, beyond the scope of this research.
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Example 4-3 Status of /¢/ and /g/ in HA

Input Output Gloss

a. /giri:b/ — [dziri:b] ‘nearby’
/kibi:r/ — [fibi:r] ‘big / large’
/rigi:g/ — [ridzi:d3] ‘thin’

b. /giblah/ - [dziblah] / [dziblah] ‘west’
/riglah/ — [riglah] / [ridzlah] hisitant’
/migbil/  — [midzbil] / [midzbil] ‘forthcoming’

gilib/  — [dili:b] / [dili:b] ‘well’

However, in other examples /g/ appears to have an emphasis effect in which case it triggers the
occurrence of the pharyngealised lateral /1°/. Although /g/ is a dorsal segment, it, however, does not have
the feature [pharyngeal]. As a result, it cannot spread an emphasis effect or trigger the appearance of a
pharyngealised allophone like /1%/. I assume the source of emphasis in such case would be the adjacency
to a pharyngealised segment /t*/, /8°/ and /s‘/or a pharyngealised vowel /a/, /u/ and /#/. Nevertheless, the
voiced uvular stop /6/, on the other hand, triggers emphasis since it has the feature [pharyngeal].’® The
examples in (4-4) below show the emphasis effect triggered by /c/. The status of /g/ and /c/ is discussed

further in chapter five.

Example 4-4 emphasis effect triggered by /¢/ in HA

Input Output  Gloss
a. /calb/ —  [cal'bf] ‘heart’

/cifull  —  [cif'ulf] ‘lock’

38 The status of /6/ in HA is discussed more in chapter 5.



82

The following section investigates the extent to which the emphasis spreads from pharyngealised
and uvular segments in HA, i.e. what the domain is of the spread of emphasis is: with in a syllable, the
whole word, beyond word boundaries or confined to merely adjacent vowels to the trigger of emphasis
the pharyngealised /t%, &%, s*/ and the uvular segments /y, ¥, q, /? In addition, an acoustic evidence will be

provided to account for the domain of emphasis spread in HA at different levels.
4.3 Domain of emphasis spread in HA

Emphasis that spreads within the syllable covering both consonants and vowels, that includes the
primary emphatic sound, on one hand, is a characteristic of the “Central Semitic languages” (Watson,
2002 p. 268). On the other hand, Arabic has the characteristic where the emphasis spreads not only within

the syllable, but also through the whole word in general (Watson, 2002).

The pharyngealised segments in MSA, show with some variations in differing dialects of Arabic,
that other sounds become pharyngealised due to the emphasis spread effect triggered by the adjacency to
the pharyngealised segments /t%, df, 0, s/, the uvulars /y, ¥, q/ and the velar /g/ over the adjacent segments:
vowels and consonants in the same syllable or even over the entire word (Embarki et. al., 2007; Alosh,

1987; and Elshafei, 1991; Davis, 1995).%°

Bellem (2007), Habib (2012) and Owen (2013) all share the same assumption that emphasis spread
is prosody rather than segmental that happens minimally in a CV domain, i.e. it occurs in a higher level
of the prosodic hierarchy ‘syllable’ not in a lower level in the ‘segments’ as in consonants and vowels.
During the pronunciation of the emphatic consonant and its surrounding vowels, the same articulatory
process persists that involve RTB and this is a proof that the emphasis is a prosodic not a segmental

process (Bellem, 2007; Habib, 2012; Owen, 2013).

39 These studies assume the velar /g/ as a source of emphasis.
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Furthermore, Jongman, et al. (2011), found that in the vicinity of the pharyngealised segments /d‘,
t', s, 0%, not only the adjacent vowel is affected; the emphasis effect extends to the other consonant in the
same syllable of a CVC sequence of a monosyllabic word. Whether the pharyngealised segment, the trig-
ger of emphasis, is in the onset position or in the coda position the affected segments exhibit the emphasis
spread through a lower spectral mean. The plain fricatives /s, d/, however, do not trigger an emphasis

effect through no change in the spectral mean (Jongman, 2011).

In spite of that, some studies report dialects which exhibit different behaviour in terms of the em-
phasis spread and the degree of the vowel backness, to mention a few: the pharyngealisation only extends
minimally to the adjacent vowels in Abha dialect of Saudi Arabia (Watson, 1999); the emphasis spread
was not the same for each dialect that Bellem (2007) investigates, Damascene Arabic, Muslim Baghdadi
Arabic and Christian Baghdadi Arabic, this means that generalising the emphasis spread mechanism for
all Arabic dialects without a proper data from all the Arabic dialects is not appropriate (Bellem, 2007);
The measurements of F1 and F> in the different studies show a dispersion of the vowels in the pharyngeal-
isation environments which can attribute to the variation in the pharyngealisation in Arabic (Embarki,

2017).
4.3.1 Emphasis spread at word level

In order to examine the extent of the emphasis spread at the word level of the segments under investigation,
examples of monosyllabic, disyllabic and polysyllabic words are provided below from HA which exhibit

a spreading pattern regarding the domain of emphasis as shown in the examples in (4-5) below.



Example 4-5 Emphasis spread at word level in HA with pharyngealised segments

lexical level  Input Output
a.  Monosyllabic /{as®/ [§fasf]
/ta:r/ [ta:rf]

/lafo’/ [Ifafof]

/da:q/ [0fa:<]

b.  Disyllabic /&%a.la:m/ [0fa.lfa:mf]
/mih.ma:s/  [mih.m‘a:sf]
/ba.la:t"/ [bf.La:t]
/tfu:.ba/ [ta:.b%a]

c.  Polysyllabic  /mar.ma.t'a/ [m‘ar’.m‘a.t'a]
/tarrbiga/ [tarfbical
/mur.0%i.9a/ [mfarf.0%.qa]

/sfurma.fa/ [s‘ui.ma.(a]

Gloss

‘hard’

‘drum’
“pronunciation’
‘lost’
‘darkness’
‘pan’
‘tiles’

‘brick’
‘problematic’
‘crumbling’
‘wet nurse’

‘room’
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The emphasis triggered by the pharyngealised segments in HA /t%, ¢, s¥/ spreads in both directions

covering the entire word as shown in the in the examples in (4-5) above. The word level can be a mono-

syllabic word where the pharyngealised segment occurs in the coda as in [$as®] or in the onset as in [0*a:{]

allowing the emphasis to spread from left to right in the former and right to left in the latter. In the disyl-

labic examples, the pharyngealised /t"/ in the word [b®.I'a:t*] occurs in a word-final position, the coda,

allowing the emphasis to spread leftward across two syllables. Whereas in the word [t'a:.b%a], this time

/t/ occurs word-initially causing the emphasis to spread rightward. On the other hand, the example

[mfar®.0%.9a] is a polysyllabic word in which the emphasis from /d%/ spreads in both direction leftward and

rightward covering the entire word.
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On the other hand, following (Jacobson (1957), Garbell (1958) and Watson (2002), amongst oth-
ers, I classify the uvular segments in HA as emphatics where they have an emphasis that spreads to adja-
cent segments. The uvular emphasis is arguably weak and limited in terms of spread domain in the attested

Arabic dialects such as Cairene and San’ani (Watson, 2002).

The following examples in (4-6) show the extent of the emphasis spread that triggered by the
uvular segments /y, ¥, q, 6/ in HA. Their emphasis spreads throughout the entire word irrespective of its
level, i.e. whether it is a monosyllabic word, a disyllabic word or a polysyllabic word if the segments /y,
¥, q/ and /6/ occur as in [ar®.b‘a.l’a] word-initially in the onset position. Whereas if /y, ¥, q/ and /c/ occur
word-medially, the spread would then be limited to the following segments as in the case of [na.yal].
However, it is apparent from the examples that /y, ¥, q/ and /c/ spread their emphasis progressively from
left to right in one direction only where the segments spread their emphasis on the following segments

and beyond to the end of the word.

On the other hand, the following section 4.3.2. provides further information on the complex nature
of polysyllabic words with prefixes and suffixes, i.e. across morphemic boundaries and the extent of the

emphasis spread in the vicinity of both pharyngealised and uvular segments in HA.

Example 4-6 Emphasis spread at word level in HA with uvular segments

lexical level  Input Output Gloss
a.  Monosyllabic /yam/ [yam®] ‘vacuum’
/sa:b/ [qa:bf] ‘disappear’

/safl [qaft] ‘cheat’

/qal/ [qal] ‘little’



/cam/ [cam$]* ‘rise’

b.  Disyllabic /yala:l/ [xa.la:1%] ‘dates’
/ya.lac/ [xa.lfac] ‘create’
/na.yal/ [n‘a.yalf] ‘palmtrees’
/sa.mar/ [qa.m‘arf] “fill’
/la.gam/ [la.gam®] ‘mine’
/ca.Jam/ [ca.l'amf] ‘pen’
/qa.lag/ [qa.laq] ‘worry’
/ma.qar/ [mfa.qarf] ‘headquarters’
/ca.laS/ [ca.l‘af] ‘rip’
/fi.cal/ [Jt.cal] ‘lift’

c.  Polysyllabic  /xaz.bi.ca/  [yaz.b'ica] ‘storm’
/ar.ba.la/ [qart.béa.l’a] ‘trouble’
/ka.ma:ra/ [qa.m‘a.rq] ‘backseat’
/ha.la.qa/ [ha.la.qa] ‘ring’
/sa.man.da/ [qa.man‘.da] ‘gist’
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/ca.ram.ba%/ [ca.rfam®bfaS’]  ‘rusty’

4.3.2 Emphasis spread across morphemic boundaries

To discover the extent of the emphasis domain in HA, it is important to investigate the spread of emphasis
triggered by the pharyngealised as well as the uvular segments at the morphological level. The emphasis

triggered by the pharyngealised segments /t¢, d°, &¢, s¥/ spreads across the morphemic boundaries: prefixes

40 The velar /g/ under emphasis spread effect from the adjacent vowels /q, , u/ surfaces as [6]
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and suffixes is attested in some Arabic dialects such as 9abady Arabic, Syrian Arabic, and Kuwaiti Arabic
(Sakarna, 1999 p. 124; Adra, 1999 p.180; Aldaihani, 2014 p. 157) respectively. Whereas other dialects,
including Makkan Arabic, restricts spreading of pharyngealisation to the root and suffixes (Kabrah, 2004).
Some other studies report optionality when it comes to the spreading of emphasis. In Cairene and Pales-
tinian Arabic, for example, emphasis is optionally blocked from the prefixes (Younes, 1994) while in

Jordanian the emphasis is optionally blocked from the suffixes (Zawaydeh, 1997).

An investigation is conducted on the effect of morphemic boundaries on the spreading emphasis
of the pharyngealised segments /t‘, 0%, s in HA and the results are presented in the following examples in
(4-7). The morphological boundaries of the pharyngealised segments have no restrictions on the emphasis
spreading in HA. As a result, the emphasis effect is not limited to the root of the word alone but spreads

bidirectionally covering the entire complex word including the prefixes and suffixes.

Example 4-7 Emphasis spread to prefixes and suffixes from pharyngealised segments in HA.

Morphemic Input Output Gloss
boundary

prefix [Pattiarrib/  [Patt'ar'rfib’]  ‘anounce’
/na+s‘bir/ [nfa+s'blir] ‘wait’
/ja+dmir/ [Jfa+0'm'f] ‘cover’

suffix /ta:r+ik/ [ta:r’+ik®] ‘your drum’
/ta:r+ha/ [ta:r*+hia] ‘her drum’
/ta:r+na/ [ta:r'+nia] ‘our drum’

Similarly, the investigation into the emphasis triggered by the uvulars /y, , q, ¢/ reveals the same

patterning of the emphasis triggered by the HA pharyngealised segments. Meaning the morphological
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boundaries show no blocking effect of the emphasis extended regressively to the prefixed segments and

progressively to the suffixed segments as seen in the following examples in (4-8).

Example 4-8 Emphasis spread to prefixes and suffixes from uvulars in HA

Morphemic Input Output Gloss
boundary
prefix /jatylug/ [Jfa+yl%ac] ‘he creates’
/na+ymur/ [nfa+Bmiar] ‘we fill’
/?at+qassam/  [?at+qarssam] ‘I devide’
/?a+clal/ [*at+clfalf] ‘I uproot’
suffix /yalag+ik/ [xal‘ac+ikf] ‘he creates you’

/samarthum/ [sam‘ar'+ h'am®]*'  ‘he filled them’
/qassam+na/  [qassam-+na] ‘we devided’

/calaS+hum/  [cal’aS*+hfam’] ‘uproots them’

From the examples given in (4-7) and (4-8) above, it is apparent that morphological boundaries do
not restrict the spreading emphasis of the pharyngealised and uvular segments to the entire complex word

in HA.

An acoustic evidence is provided below confirming the emphasis spread of the pharyngealised
segmets /t%, &%, s*/ in HA surpasses the stem to cover the segments in the prefix and the suffix. The data in
Table 4-2 confirm acoustically that the pharyngealised /t/ spreads the emphasis throughout the entire word

as well as across the morphemic boundaries to the prefix /?a-/ — [?°a-]. This pharyngealisation spread is

4! The examples [n‘a+sméurS] and [skam®ar’+ h'am¢] are presented here to show the emphasis spread triggered by the uvular
segment /g/ in HA. However, the final output forms would be [n‘a+qm‘rf] and [qam‘ar'+ h"am®] as a result of alternation from
/8/ to [q] in HA. The alternation between the uvulars /¥/ and /q/ is discussed in chapter 5.
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manifested in the low F> of the vowel /a/ in the prefix [?°a-] preceding the stem [rfat‘t‘ib’]. Whereas the
minimal pair with the counterpart /t/ shows no emphasis spread [?a-rattib] with a higher F2 reading at
(2068 Hz). The significant drop of F2 in the prefix vowel from (2068 Hz) — (1374 Hz) with the difference

at 694 is crucial evidence of the emphasis spread of the pharyngealised /t*/ across the morphemic bound-

aries to the prefix in HA.

Table 4-2: Acoustics of emphasis spread of pharyngealised to prefix and suffix in HA

Morphologic | Pharyngealised Examples Gloss F2 in Hz | Difference
boundary segments
1t/ Xat+riatitiib ‘to wet’ 1374 694
Prefix It/ ?a+trattib ‘to arrange’ 2068
/s%/ star+ik® ‘your horn’ 1166 592
Suffix /s/ surt+ik ‘your fence’ 1758

Similarly, the emphasis of the pharyngealised /s®/ spreads progressively across the morphemic
boundaries which is manifested in the low F2 of the vowel /i/ measuring at (671 Hz) in the suffix /-ik/—
[-ik?] following the stem [s%w:r*]. While the minimal pair with the counterpart /s/ in [su:r-ik] shows no
emphasis spread with a higher F2 measuring at (1758 Hz), a noteworthy drop of the F2 in the suffix vowel
which brings difference between the measurements of F2 in the minimal pairs to 592 Hz. Although the
lowering of F2 of /#/ in the in the vicinity of the pharyngealised /s*/ is not as significant as that of the prefix
example. Yet, it is crucial evidence of the progressive pharyngealised emphasis spread to the suffix in

HA.

Correspondingly, the uvulars /y, ¥, g, ¢/ exhibit a similar emphasis spread across morphemic

boundaries. The data presented in Table 4-3 provide an acoustic evidence of the emphasis effect of the
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uvular /y/ that spreads across the word stem [yab‘bfir®] as well as regressively reaching the prefix in [*a-
]. The example [?°a-yab*birf] shows a significant low F2 of the prefix vowel /a/ measuring at (1106 Hz).
Likewise, the emphasis of the uvular /¢/ in HA show an emphasis spread non only bidirectional emphasis
spread to cover the word stem [b'ayu:r'], but surpasses that progressively reaching the suffix [-ikf]. The
example also shows substantial low F2 in the suffix vowel /#/ measuring at (965 Hz). These low F2 read-
ings of the vowels in the prefix [?°a-] and suffix [-ik®] confirm acoustically that the domain of the emphasis
spread of the uvulars in HA is the entire complex word. The same emphasis spread is reported acoustically
by the uvular /¢/ in HA where it patterns with the both the pharyngealised and the other uvular segments

in this matter.

Table 4-3: Acoustics of emphasis of uvulars spread to prefix and suffix in HA

Morphologic | Pharyngealised | Examples Gloss F2 in Flin | F1-F2
boundary segments Hz Hz
Prefix I/ Xatyabbiit ‘to tell’ 1106 812 294
Suffix I/ buya:r+ik® | ‘your scent | 965 540 425

As a result, on the word level, the domain of emphasis spread of the pharyngealised /t¢, ¢, s*/ and
the uvular /y, ¥, q, ¢/ segments in HA is the stem of the word as well as it spreads regressively to the prefix
and progressively to the suffix. Therefore, the morphemic boundaries have no effect in blocking the spread
of the emphasis in HA as proven acoustically. The following section presents the emphasis spread trig-
gered by the pharyngealised and uvular segments in HA at a post-lexical level, i.e. across word boundaries.

pread will occur.
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4.3.3 Emphasis spread at post-lexical level

This section investigates the pharyngealisation and uvularisation spread in HA at a post-lexical level. The
spread of pharyngealisation, .i.e. the emphasis triggered by /t{, &¢, s¥/ at post-lexical level is conditioned
by having the plain counterpart segments in the coda of the preceding word. , i.e. the pharyngealised
triggers /t%, 0, s*/ in a given onset in HA will only spread their emphasis to their plain counterparts /t, 9,
s/ in the coda of the preceding word of a phrase. However, if the coda of the preceding word is a segment
other than these plain counterpart segments, then no emphasis spread will occur. The examples in 4-9
exhibit this notion. This patterns with some literature studies which report a further regressive emphasis
spread in some Arabic dialects such as Qatari Arabic, Syrian Arabic and Kuwaiti Arabic, triggered by the
pharyngealised segments /t', d°, z%, &%, s%/ at a phrasal level in which the emphasis spreads across word
boundaries.*, i.e. regressively at the phrasal level (Alsulaiti, 1993; Adra, 1999; Aldahani, 2014). The HA

examples are presented in 4-9 below.
Example 4-9 Post-lexical emphasis spread by pharyngealised segments in HA
Input Output Gloss

a. /farbbat# tlibiznah/  [fa:bbat® # t'ib‘t:n‘a] ‘she started a fire’

b. /nuwa:fid # 0‘a:kka/ [nuwa:fid* # d°a:*k’k‘a]  ‘narrow windows’

c. /haris # s‘a:hi/ [ha:ris® # s'a:h'] ‘alerted guard’

d. /fam # t'i:b/ [Jam # t'i:bf] ‘he smelled a perfume’
e. /?akal # ofifra/ [Pakal # &%if'r'a] ‘he ate his nail’

f. /limah # s*u:ra/ [limah # s'a:r'a] ‘he saw a picture’

42 The symbol # denotes the word boundaries.
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The examples in (4-9) show that the same conditions apply in HA. In order for the post-lexical
emphasis spread to occur in HA, the onset of the second word must be one of the pharyngealised segments
/t5, 0%, s*/ whereas the coda of the first word must be a plain counterpart /t, d, s/. In other words, the
emphasis of the pharyngealised segments spreads to the plain counterpart segments in the coda position
of the first word in the phrasal level, but the emphasis is blocked to the others segments. In a post lexical

level, no emphasis spread surpasses the coda of a preceding word.

If, however, the pharyngealised segments occur word-medially, i.e. in a second syllable for exam-
ple, then the emphasis is blocked from spreading regressively across the boundaries of the second word
and it would only be confined to the first word. As the examples in (4-10) show that in HA, the position
of the pharyngealised segments also play an important role in terms of spreading the emphasis regressively
across the word boundary. The emphasis of the pharyngealised segments /t%, &%, s°/ across the word bound-

ary is blocked when they occur word-medially.

Example 4-10 No post-lexical emphasis to non- counterparts in HA

Input Output Gloss
a. /nafat # mat'nu:y/ [naSat # mfatn®a:y] ‘I qualified a rich man’
b. /tilmi:d # mahd‘u:d%/  [tilmi:d # m'ah0'w:0°]  ‘a lucky student’

c. /ka:s # mas‘bu:b/ [ka:s # mas‘b'u:bf] ‘a poured cup’

The pharyngealised /t/ occurs word-medially in the coda of the first syllable of the second word
of the phrase in (4-10. a). Although it spreads its emphasis bidirectionally throughout the second word
[mfat'nfa:y], its emphasis is blocked from spreading regressively across the word boundary reaching the

counterpart /t/ in the coda of the first word. Similarly, in (4-10. b and c) /8% and /s*/ fail to spread the
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emphasis regressively to their counterparts /0/ in [tilmi:0] and /s/ [ka:s] in the coda of the first word of the

phrase.

On the other hand, Aldaihani (2014 p.155) reports that the emphasis triggered by the pharyngeal-
ised segments /t%, &, s¥/ is restricted progressively across the word boundary in KA. Consistently, the
progressive emphasis spreading of the pharyngealised /t%, 0%, s/ segments is not attested across word
boundary in HA. The examples in (4-11) demonstrate that the target of this progressive emphasis spread
from the pharyngealised segments /t%, &%, s/ at the post-lexical level from the coda of the preceding word

of the phrase is blocked even to the plain counterparts /t, d, s/ in the onset position of the second word.

Example 4-11 blocked progressive post-lexical emphasis in KA and HA

Dialect Input Output Gloss

a. KA /ha:t® # taids/ [ha:t* # taidz] ‘he puts a crown on his head’

b. /qors # saryin/ [qofr'st # saryin]  ‘a hot disk’

c. /Qad* # de:la:/ [C6adf # Oe:la:] ‘it bit its tail’

d. HA /?ahit® # tamir/ [ahit® # tamir] ‘I put dates’

e. /?abi: 0 # dahab/ [?b%1:0° # dahab] ‘I lay eggs’

f. /fahs® # sali:m/ [ffah's® # saliim] ‘intact examination’

Nevertheless, the uvulars /y, ¥, q, ¢/ segments have a limited emphasis spread in terms of the level
in HA. They neither trigger a regressive post-lexical emphasis spread across word boundary nor do they
trigger a progressive post-lexical emphasis spread either. Although their emphasis spreads bidirectionally
throughout the word, the examples in (4-12) show that their emphasis spread is blocked beyond the word

boundary in HA.
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Example 4-12 blocked post-lexical emphasis spread from uvulars in HA

Spread di- Input Output Gloss
rection
a. Regressive /zay # [amma/ [Zay # Jamma] ‘he took Shamma’
b. /farrag # sajjarrta/  [far'rfaq # sajjarta]  ‘he emptied his car’
c. /wabfaq # tasliima/ [w‘ab6°aq # ‘he documented his submission’
tasli:ma]
d. /harac # be:ta/ [hfar‘ac # be:ta] ‘he burnt his house’
e. Progressive /mattar # gurfiti/ [mattar # qurf'it't]  ‘he measured my room’
f. /killif # yabal/ [killif # yabtal®] ‘very crazy’
g. /sakkarat # qana:ta/ [sakkarat # ‘his channel closed’
qan‘a:ta]
h. /kisab # calbi/ [kisab # cal‘bfi] ‘he won my heart’

However, the uvular /q/ exhibits a different case of a limited emphasis spread in the examples here.
As mentioned earlier. /q/ in HA has a limited emphasis spread to adjacent vowels as does in many other
dialects of Arabic. Although /q/ has a minimal spread of its emphasis to the adjacent vowels /a/ causing it
to become the further back [a] as shown in (4-12. ¢) /qana:ta/ — [qan‘a:ta] though /q/ does not trigger a
further emphasis spread across word boundaries. Still, it is worth mentioning that /q/ exhibits emphasis
spread further than the adjacent vowel in a limited number of words, although rare, yet attested in the

dialect.®?

43 [[Far'a:q] ‘sunrise’, [tawBi:q] ‘authentication’ these words are other examples of /q/ emphasis effect in HA.
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While the uvular /y, ¥, q, ¢/ segments do not spread emphasis across word boundary in HA as seen
in the examples in (4-12) above, some phonological processes however do occur between these segments

regressively across word boundary. This is demonstrated in the examples in (4-13) below.

Example 4-13 Alternation between uvulars in HA

Input Output Gloss
a. [ma:g # yalaf [fmfa:y # yal‘af'] ‘Khalaf’s headdress’
b. /saly # ya:li:/ [sal's # a:l%:] ‘very expensive’

c. [?inzila:q# gud‘ru:fi] [?inzila:q# qud‘r'a:f't] ‘herniated disc’

d. /za:x # calbi/ [Z'a:c # cal'bfi] ‘deflected my heart’

The examples presented in (4-13) incur more complicated processes including the alternation be-
tween uvular segments that apply within intermediate derivational steps. The discussion of such examples

is left for the next chapter, chapter five which addresses the uvular alternation phenomenon in HA.

As a result, the emphasis spreads from the pharyngealised segments in HA is restricted across word
boundary. It occurs regressively if and only if the onset of the second word of the phrase is one of the
pharyngealised segments /t‘, &, s*/ while the coda of the first word is the plain counterpart /t, 3, s/. if these
conditions are not satisfied, then the regressive emphasis spread is blocked. Any other segment in the
dialect is not a target to this emphasis spread. Emphasis does not spread progressively across word bound-
aries in HA. This coincides with what has been reported about the regressive nature of the emphasis spread
and as being an assimilation process in Arabic in most modern dialects (Ferguson, 1956). Although the
uvulars have similar emphasis spread pattern to the pharyngealised segments in HA, they however, are

limited in terms of spreading their emphasis across word boundary.
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This section has illustrated the domain of emphasis spread from the pharyngealised and the uvular
segments in HA illustrate that the word stem is the domain of emphasis spread whether it is a mono,
disyllabic, or polysyllabic word. In addition, the emphasis extends across the morphemic boundaries re-
gressively to reach the prefix and progressively reaching the suffix. As to the post lexical level, across the
word boundary, the emphasis spreading is limited to being the effect triggered by the pharyngealised
segments which spreads regressively reaching the coda of the first word of the phrase and not further. The
following section, On the other hand, investigates the directionality of the emphasis spread triggered by

the pharyngealised and uvular segments in HA on the lexical level.

4.4 Direction of emphasis spread in HA

This section presents the directions of emphasis spread in HA. Whether the emphasis is triggered
by the pharyngealised or the uvular segments, the directions are consistent. Three directions in which the
emphasis of the pharyngealised segments could spread as stated in many literature studies of different
modern dialects of Arabic, i.e. regressive: in which the emphasis spreads leftward; progressive: in which
the emphasis spreads rightward; and bidirectional: in which the emphasis spreads in both directions re-
gressively and progressively from the source of emphasis being word-medially (Embarki et. al., 2007;
Alosh, 1987; and Elshafei, 1991; Davis, 1995). Ferguson (1956) suggests that while the pharyngealised
segments /s%, d°, t, 0%/ trigger the appearance of other pharyngealised ones such as /1 by spreading their
emphasis regressively and progressively, the uvular segments /y, ¥, q, 6/ on the other hand, only have a
progressive emphasis spread direction where they trigger appearance of other pharyngealised ones such

as /1Y only after the uvulars, but never before them.

In literature, some studies denote that the direction in which the pharyngealisation effect spreads

varies in the dialects of Arabic. Some dialects allow regressive spread, others allow progressive spread,
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and some allow bidirectional spreading regressive and progressive (Watson, 1999, 2002; Bellem, 2007).
Davis (1995) argues that in Saudi Arabic, the direction of emphasis spread is normally regressive and
spreads from the pharyngealised segments leftward “to the beginning of the word” (p. 494). Whereas other
researchers argue that, in Saudi Arabic the emphasis spreads regressively and progressively Jongman, et

al. (2011).

Consistently, the pharyngealised segments in HA show a similar effect in terms of the types of
directionality of emphasis spread. As shown in the examples in (4-14) below, HA patterns with the dialects
mentioned above in the sense that the emphasis spreads regressively from the coda position all the way to
the beginning of the word, i.e. right to left spread; the emphasis spreads progressively from the onset
position to the end of the word; it also spreads bidirectionally to the left and right covering the whole

word.

Example 4-14 Direction of emphasis spread in HA

Direction Input Output Gloss
a. Regressive /Sabat’/ [Cabat®] ‘stupidity’
b. /1afos/ [Lafo] ‘pronunciation’
c. /hari:s¢/ [harf:sf] ‘keen’
d. Progressive /tar/ [ta:rf] ‘drum’
e. R [0%a:$f] ‘lost’
f. /sfa:dz/ [s‘a:dsf] ‘grill’
g. Bidirectional /mat‘ju:r/ [mfatf.a:rf] ‘reckless’
h. /mas.tu:l/ [méast.ta:1] ‘drunk’

i. /madt.mu:n/ [m‘ad®.m*a:n®] ‘guaranteed’
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i /man.ou:r/ [mfan®.0%:r¢] ‘perspective’
k. /mast.du:m/ [méas®.de:m®]  ‘shocked’
L. /maf.su:l/ [méaf®.s%a:l] ‘detached’

The examples in (4-14. a-c) show that the emphasis spreads regressively when the pharyngealised
segment is located in a word-final position. Whereas the examples in (4-14. d-f) show that the emphasis
spreads progressively when the pharyngealised segment is located in a word-initial position. Besides, the
examples in (4-14. g-1) show that the emphasis spreads bidirectionally when the pharyngealised segment
is located in a word-medial position. Although the examples (4-14. g-1) exhibit a bidirectional emphasis
spread, deciding which direction the emphasis spreads first: from the source of emphasis word-medially
going regressively or progressively. This is of significant importance to the analysis of HS-OT. Since
every single change happens in a different derivational step. As a result, identifying the first spread direc-
tion is depends on the position of the source of the emphasis. Meaning, if the trigger of the emphasis is in
the coda position of the first syllable as in (4-14. 1) /mad*.mu:n/, then the emphasis spreads regressively
and gradually from /0%/ to the adjacent segments in the same syllable /m‘ad®.mu:n/. After that, the emphasis
spreads from /&% progressively covering the adjacent segments in the next syllable gradually
[m‘ad’.m®:n]. Whereas if the trigger of emphasis is in the onset position of the second syllable as in (4-
14. j) /man.d%u:r/, then the emphasis spreads progressively and gradually from /0% to the adjacent segments
in the same syllable /man.d%:r*/. Then, the emphasis spreads from /8¢/ regressively covering the adjacent
segments in the preceding syllable gradually [mfan®.0%s:1¢]. In addition, another challenging set of exam-
ples in HA are the following shown in (4-15) with two pharyngealised segments located in different syl-

lables.
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Example 4-15 double emphasis source in HA

Direction Input Output Gloss
a. Bidirectional /mud‘.t‘ar/ [mfadt.tar] ‘forced’
b. /mad‘.bu:tt/ [mfad®.bu:t] ‘exact’
c. /mus‘.taf/ [mfast.t‘af] ‘aligned’

Interestingly, the examples above show two pharyngealised segments distributed in different syl-
lables, i.e. two sources of emphasis. This situation is yet a more confusing when it come to a gradual
analysis with intermediate steps as that of HS-OT. The general rule applies from the examples in (4-15)
above. This means that each syllable will have its own source of emphasis. In the example (4-15). a) /0%/
as the first pharyngealised segments spreads its emphasis regressively and gradually covering the first
syllable /m*uo.t'ar/. Whereas for the second syllable, there is another source of emphasis which is the
pharyngealised /t/ in the onset of the second syllable, and so the emphasis spreads from /t*/ progressively
covering the adjacent segments gradually [m*adf.t‘ar®]. Meaning, in a double pharyngealised source in

separate syllables each trigger spreads its emphasis accordingly.

On the other hand, the case of the direction of the emphasis spread triggered by the uvular /y, ¥, q,
¢/ segments in HA is a bit different from the other dialects of Arabic reported in the literature studies.
Although their similarities are attested in terms of lowering the F> of adjacent vowels is attested in Arabic
dialects, HA, however, differs in terms of the degree to which the F» is lowered as explained earlier. In
addition, the uvulars in HA have an extensive emphasis spread effect in which they affect the entire stem
word. Nonetheless, the direction of the emphasis triggered by the uvular /y, ¥, q, 6/ is regressive, progres-

sive and bidirectional.
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The examples in (4-16) below exhibit the nature of emphasis spread direction triggered by the

uvular /y, ¥, q, 6/ segments in HA. From the examples in (4-16), it is evident that the uvular /y, ¥, q, ¢/

segments direction of emphasis spread in HA is similar to that of the pharyngealised segments /t¢, &, s/.

It is worth mentioning that the uvular /q/ presents an interesting case here in HA. It has been reported in

the literature that /q/ is an exception as having a very minimum emphasis effect that spreads to the only

the adjacent vowel in the same syllable. Although this is the general case, however, the examples presented

in (4-16) from my data say otherwise. This means that in some lexical items in HA, /q/ has an emphasis

effect that spreads not only to the adjacent vowel but its emphasis goes further covering the entire word

regressively as in (4-16. c) /fu.ru:.q/ — [[ar's:q], progressively as in (4-16. g) /qanfa/ — [qan‘[*a] and

bidirectionally as in (4-16. k) /ma.qar/ — [m‘a.qarf].

Example 4-16 Direction of emphasis spread in HA from the uvular segments

»

i

Direction

Regressive

Progressive

Bidirectional

Input
[ray/
/dla:g/
/fu.ruq/
/maragc/
/yam/
/ab/
/qanfa/
/carm/
/bu.yu:r/

/ra.gi/

Output
[rfay]
[d¥Ta:k]
[Jarfu:q]
[mfarac]
[xam®]
[sabf]
[qan’f'a]
[car'm®]
[bfu.pu:r’]

[Faxi]

Gloss
‘luxurious’

‘a sock’
‘sunrise’

‘stew’
‘vacume’
‘disappear’

‘a serving dish’
‘chivalrous’
‘scent’

‘weeping’



k. /ma.qar/

L. /mag.lab/

[mfa.qarf]

[mfac.l‘abf]

‘headquarters’

‘a prank’
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Likewise, the direction nature of emphasis spread is conditioned by the position of the emphatic

segment, i.e. pharyngealised and uvular segments. The emphasis spreads regressively first if the emphatic

segment is located in the coda position of the first syllable as in (4-16. 1) /m*ag.lab/ then the emphasis

goes progressively to the second syllable [m‘ag.lab®] . Whereas in (4-16. 1) the emphasis spreads progres-

sively first when the emphatic segment is located in the onset position of the second syllable /ra.x#/ then,

it goes backwards covering the first syllable [rfa.ki]. All this emphasis spread gradually.

An acoustic evidence for the direction of emphasis spread of the pharyngealised /t¢, %, s*/ and the

uvular /y, ¥, q, ¢/ segments in HA is provided in Table 4-4 below. The measurements of the lower F; in

the vicinity of these emphatic segments in different positions, crucially prove the emphasis spreads in

different directions ultimately covering the entire word. In addition, and for comparison reasons, the plain

counterpart /t/ is added to show the significant difference in the F> drop between the pharyngeal /t/ and

the plain /t/, for example, in different positions.

Table 4-4: Direction of emphasis spread in HA

Emphasis direction | Segments | Examples Gloss F2 in Hz.
a. Regressive /t5/ [hfatf] ‘put’ 1107
b. t/ [hat] ‘degrade’ 1822
c. v/ [rffay] ‘luxurious’ 1018
d. /c/ [bfac] ‘pale’ 1160
e. Progressive It/ [t'a:lf] ‘overdue’ 1225
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f. t/ [ta:]] ‘drag’ 1828

g. v/ [yam®] ‘vacuum’ 1080

h. /c/ [car‘m‘] ‘chivalrous’ | 1191

i. Bidirectional It/ [mfast™a:rf] | ‘lined up’ 1185 <->718
je t/ [mastu:r] ‘hidden’ 1784 <-> 1064
k. v/ [bYeymrf] ‘scent 711 <-> 593

L /c/ [m‘acl’ab’] | ‘a prank’ 1261 <->996

The data in Table 4-4 above show the acoustic measurements of the F» in the vicinity of the phar-
yngealised /t‘/, the uvular /y/ and the uvular /¢/ in three different positions showing the different directions
in which the emphasis spreads causing a lowering in the F» values. When the emphatic segment is in a
final position, the emphasis spreads regressively as in [h'at‘] the F> has a low reading at (1107 Hz) in
comparison with the plain /t/ in [hat] having a higher F> reading at (1822 Hz) bringing the difference
between them at (715 Hz). Whereas if the emphatic segment is located at initial position of the word, the
emphasis spreads progressively as in [yam®] showing a low F> measurement at (1080 Hz). Though, if the
emphatic segment is located at middle position of the word as in [m‘agl®ab®], then the emphasis spreads
bidirectionally causing low F» readings of the preceding vowel at (1261 Hz) and the following vowels at
(996 Hz). These low measurements of F» in the vicinity of different emphatic segments in HA and in
different positions, crucially prove the emphasis spreads in different directions ultimately covering the
entire word. Moreover. For the pharyngealised segments in particular, their emphasis spreads even further,

i.e. regressively across the word boundary.

The previous section has discussed the direction of emphasis spread in HA. It has also provided an

acoustic evidence of the extent to which the emphasis spreads from both the pharyngealised as well as the
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uvular segments in HA. It has been shown that the pharyngealised, as expected have a long-distance em-
phasis spread in HA. More interestingly, the uvular segments proved to have a long-distance emphasis

spread in HA which covers the entire word.

Although the word is the domain for emphasis spread triggered by the pharyngealised and the uvular
segments in HA. In other dialects of Arabic, it has been reported in the literature that such spread can be
blocked by a number of high segments, i.e. consonants and vowels as a result to their opacity to emphasis.
These segments are: /], [, 3, w, L, i;, u/ (Gazeli, 1977; Card, 1983; Heath, 1987; Younes, 1994; Davis,

1995; Watson, 2002). The following section investigates the blockers of emphasis in HA, if there is any.

4.5 Blockers of emphasis spread in HA

This section investigates the blockers of emphasis in HA. The effect of the opaque segments in a
given dialect or a phenomenon such as pharyngealisation and uvularisation is manifested in the blockage
of the emphasis to spread beyond these opaque segments. Meaning, the opaque segments block the em-

phasis spread progressively not regressively (Card, 1983 p.173).

On the other hand, this spread of pharyngealisation can be blocked under certain conditions. Fer-
guson (1956) and Elshafei (1991) report that when the pharyngealised /1°/ is preceded by the vowel /i:, 1/,
the emphasis spread is blocked resulting in a plain /l/. According to Davis (1995), in addition to the vowels
/1, 1./, the emphasis spread of the pharyngealised segments is blocked in Saudi Arabic by the consonant /j/
when it precedes a pharyngealised segment in a word. However, if /j/ follows a pharyngealised segment,
it does not block the spread of the emphasis, which means that the emphasis is blocked regressively, not

progressively.
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Nevertheless, some dialects of Arabic exhibit no opacity to emphasis triggered by the pharyngeal-
ised segments where emphasis spread is neither blocked regressively nor progressively such as 9abady

Arabic and Kuwaiti Arabic (Sakarna, 1999 p.123; Aldaihani, 165) respectively.

Based on HA data, I argue that there are no opaque segments to the emphasis triggered by the
pharyngealised segments /t', §¢, s*/ that block the regressive and progressive spreading of emphasis. The

following examples in (4-17) exhibit that the proposed opaque segments in the literature /j, [, 3, w, L, i,

u/* are transparent to the pharyngealised- triggered emphasis in HA.

Example 4-17 No opaque segments of pharyngealised /t%, &%, s/ in HA

Blockers  Input Output Gloss Direction
1jl /tajja:t/ [tajfa:tf] ‘layers’ Right

/&%ajt/ [0%a:j Y] ‘guest’

/sajtiar/ [s‘qjitiarf] ‘dominate’ Left
Ifl /taffar/ [taftffrf] ‘splash’ Right

/batfa/ [b'at’[*a] ‘Caesarian’

/?aftéar/ [2¢fftar®] ‘the best’ Left
Iwl /sfuwa:mif/  [s'ewamif’]  ‘rooms’ Right

[?at'wa:r/ [Pat'wia:rf] ‘stages’

/?awodta:q/ [Pawd'a:$]  ‘situations’ Left
i/ /ofifir/ [0%if¥41¢] ‘nail’ Right

/sfifir/ [sSifr] ‘zero’

/nitsah/ [nfit‘ah’] ‘gore’ Left
i/ /sfi:n/ [si:nf] ‘China’ Right

/Qasfi:r/ [Cas't:rf] ‘juice’

/bi:tta:r/ [bi:tfa:rf] ‘veterinarian’  Left
ha/ /0fulm/ [0%al'm°] ‘injustice’ Right

/sfuk/ [s*ak] ‘close’

4 Although /3/ is considered opaque is some Arabic dialects, it is not attested in HA.



/futtar/

[fatiar®]

‘breakout’
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Left

The emphasis triggered by the uvular /y, ¥, q, ¢/ segments in HA is not blocked by the opaque

segments proposed in the literature /j, [, 3, w, L, i;, u/. whether these segments are located right or left to

the emphatic segments, the emphasis still spreads beyond them. The examples in (4-18) below demon-

strate that the opaque segments are transparent to the emphasis regressively and progressively.

Interestingly, the uvular /g/ exhibits an emphasis that goes beyond the adjacent vowel. In the word

[gqawfa:m®] /q/ extends its emphasis progressively throughout the entire word. Likewise, in the example

[rfaqi:qa] /q/ extends its emphasis bidirectionally covering the entire word. This coincides with observa-

tions from (Woidich, 1999) about the extended emphasis spread of /q/ with some exceptions. However, it

contradicts with Watson’s (2002) notes on Cairene and Owen’s (2013) notes on Arabic who argue that /q/

has a limited emphasis spread to the adjacent vowel only.

Example 4-18 No opaque segments of uvulars /y, ¥, q, ¢/ in HA

Blockers

i/

Iy

fw/

n

Input
/a:jib/
/fa:jiy/
/cajmar/
/qraf/
/safmara/
[fay/
/qawam/
/?awra:.q/
/zawas/
Na:yi/
/cibal/
/zibay/

Output
[Ba:;j*bf]
[fajfiy]
[caj‘m‘ar]
[criaf]
[8af'mfarq]
[Jax]
[gqawa:m®]
[P*aw'r'a;c]
[zZawiak]
[Fa:ki]
[cibéaf]
[Z'ibSay]

Gloss
‘absent’
‘annoyed’
‘cream’
‘coins’
‘joking’
‘pee’
‘figure’
‘papers’
‘deflected’
‘cancelled’
‘spread’

‘lie’

Direction
right
left

right

left

right
left

right
left
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i/ /yi:ra/ [xtr'a] ‘goodness’  right
/raqi.q/ [ffaqiq] ‘tender’

a/ /yubar/ [yabiar] ‘Khobar’  right
/bucar/ [bfacart] ‘cows’ left

The acoustic measurements of F» values of the vowels in the vicinity of the pharyngealised /t¢, &,
s¥/, the uvular /y, ¥, q, ¢/ segments confirm that there are no opaque segments to the emphasis spread in
HA. The low F2 value means that the emphasis is not blocked. The examples in Table 4-5 show three
examples of the pharyngealised /s/, the uvular /q/ and the uvular /¢/ in the vicinity of opaque segments
/iz, 1/. A minimal pair example with the plain counterpart /s/ is added for comparison of the F> drop value

following /s¢/.

Table 4-5: No opacity to emphasis in HA

Position of | Segments | Examples Gloss F2 in Hz. Difference
opaque
a. Right /s%/ [si:nf] ‘China’ 1136 552
b. /s/ [siin] ‘letter s’ 1688
c. Right /q/ [rfaqiq] ‘tender’ 1148
d. left /c/ [ri:G] ‘saliva’ 878

As shown in the table above, the F> value of the vowel /#/ in the vicinity of the pharyngealised /s/
in [s*t:n’] shows a significant drop measuring at (1136 Hz) in comparison to the value of the F»> of the
vowel /i/ in the minimal pair [si:n] measuring at (1688 Hz) bringing the difference between the F» values
to (552). Likewise, the F»> value is similarly low measuring at (1148 Hz) for the vowel /#/ in the vicinity
of the uvular /q/ in [r°aqi:q]. In addition, a substantial low F» value for /#:/ in the vicinity of the uvular /c/

measuring at (878 Hz) in [r°i:g]. These low F» values in the vicinity of the reported opaque segments /i, i/
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and others, although opaque in some Arabic dialects, are acoustically evident, however, that they have no
influence in blocking the emphasis of the HA triggered by the pharyngealised /tf, &¢, s*/ and the uvular /y,

K, g, G/ segments.

This section has investigated the blockers of emphasis spread in HA. The data in HA show that the
reported blockers in the literature are transparent for emphasis spread in HA disregarding the trigger of
emphasis be it the pharyngealised or the uvulae segments. This claim has been proven acoustically. The
following section presents other varieties of Arabic dialects and Gulf dialects with respect to some aspects

of the emphasis spreading phenomenon.

4.6 Emphasis in Arabic dialects vs. HA:

This section presents other varieties of Arabic dialects and Gulf dialects with respect to some as-
pects of the emphasis spreading triggered by pharyngealised or the uvulae segments. The examples below
explore the emphatic segments that occur in different dialects of Arabic. The most common emphatics
found in different dialects of Arabic are: /t%, d°, 0%, s, z'/. However, the occurrence of emphatics varies in
different dialects of Arabic. The examples in (4-19) below exhibit the emphatic segments and their plain
counterparts that occur in Basra Arabic, Syrian Arabic, 9abady Arabic, Palestinian Arabic, Makkan Ara-
bic, spoken in the city of Makkah in Saudi Arabia and Kuwaiti Arabic (Mahdi, 1985 p. 15; Adra, 1999 p.
199; Sakarna 1999 p.119; Card, 1983 p. 49; Kabrah, 2004 p.172; Aldaihani, 2014 p.149) respectively. In
addition, Cairene, while /s%, t*, d*/ are preserved, /0°/ on the other hand, is either substituted with /d*/ or /z*/
as in /0%al'm®/ ~ [zfal'm®] ‘unfairness’ and /0afi:rfah/ ~ [d*aft:rfah] ‘braid’ respectively. In addition, there
are some cases in which /d¥/ surfaces as [z°] as in /d*a:b%it"/ ~ [Z'a:bit*] ‘officer’ (Watson, 2002). Whereas
the pharyngealised segments in HA are /t, 0%, s*/. They are presented in table above in 1-1 above and

repeated here for convenience in example 4- 20 below.



Example 4-19 The most common emphatics in Arabic

Dialect Plain Gloss Emphatic  Gloss
Hasawi Arabic [bit] ‘decide’ [bfit?] ‘hit’
[da:r] ‘house’ [0fa:rf] ‘harmful’
[fad] ‘unique’ [ffad’] ‘rude’
[Casi:r] ‘difficult’ [Casiirf] ‘juice’
Basra Arabic to:ba ‘forgiveness’ t'o:ba ‘ball’
damm ‘blood’ d’amm ‘hug’
safra “trip’ s‘afra ‘yellow’ fem.
- - zagar® ‘it became smaller’
Syrian Arabic darb ‘path’ dfarb ‘hitting’
zill ‘indignity’ Zll ‘shade’
9abady Arabic damm ‘belittle’ Z'amm ‘embraced’
sarr ‘walked’ sfair ‘became’
Palestinian Arabic ~ ba%d ‘after’ batd* ‘some’
ba:s ‘he kissed’ ba:s* ‘bus’
Makkan Arabic - - rfa:s ‘head’
--- --- sar‘ag ‘he stole’
--- --- surt ‘fence’
Kuwaiti Arabic ta:b ‘repent’ t'a:b ‘cured’
darb ‘way’ Ofarb*® ‘beating’
oil ‘lowness’ ofil ‘shading’
masru:r ‘happy’ mas‘ru:r ‘well-kept’
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The examples in (4-19) show the most common emphatic segments in different dialects of Arabic

/t5, d5, 05, s%, 75, 15, 1/ in which they are assumed to be primary emphatics in the dialects mentioned above.

45 Emphatic /s%/ in /s*agar/ surfaces as [z°] in [z'aBar].
46 /d5/ in KA is substituted with [8°] instead.
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Although /1%, I/ are controversial in terms of being primary or secondary in the literature, /r¥/ is considered
a primary emphatic in Makkan Arabic while /1*/ is considered a primary emphatic in Basra Arabic (Mahdi,
1985; Kabrah, 2004) respectively. /d*/ is preserved in Basra Arabic, Syrian Arabic and Palestinian Arabic.
Whereas /z*/ occurs in Syrian Arabic, 9abady Arabic and Basra Arabic. Moreover, /s/ is substituted with
[z°] in Basra Arabic in the vicinity of voiced uvular fricative /s/ according to Mahdi (1985).47As to Hasawi
Arabic, it shares the same three emphatics with Kuwaiti Arabic /t¢, 0%, s/ where the segment /d*/ is always
substituted with /0%/. The segments /d*, 8°/ may be lost from a dialect or be substituted with another seg-
ment, but the segments /t‘, s*/ are always preserved in all dialects of Arabic. Whereas the pharyngealised
segments in HA as presented above are /t%, &%, s*/ where the inherited /d*/ is totally substituted with /8*/ in
HA as in the example [0‘a:r®] ‘harmful’. The HA examples are presented in table 1-1 above and some
examples are added in examples 4-19 here for the sake of comparison with other varieties of Arabic where

they pattern with other varieties such as Kuwaiti Arabic.

The occurrence of the uvularised lateral /I/ in HA patterns with both Basra Arabic and Kuwaiti
Arabic in that it appears in the vicinity of the uvulars /y, ¥, ¢/. It is worth noting that in the examples from
Kuwaiti Arabic and Basra Arabic, [g] is presented as a source of emphasis. Although [g] is considered to

be the uvular [c] in this research on HA as the source of emphasis.

Example 4-20 Occurrence of pharyngealised /1’ HA, KA and BA

Hasawi Arabic Kuwaiti Arabic Basra Arabic  Gloss
a. [yalf] [xa:l*] [xa:l*] ‘my mother’s brother’
[xabal] [xabal] [myabbal] ‘crazy’

47 The substitution of /s%/ —[Z'] in Basra Arabic is conditioned by being in the vicinity of //. In this case, /z"/ should be
considered as allophone of /s/ not a primary emphatic.



b.  /kalab’/—[qal‘abf]
/Bal‘a/— [qal’a]
[Giful]

[cal‘b®]

c. [cl’a:s]

[kalab]
[kala]
[gifulf]
[gal‘b]

[glfa:s]

[il‘ab]
[kala]

[gafuls]
[galub]

[glfa:s]

‘he won’
‘love’
‘lock’
‘heart’

‘glass’ (loan word)
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However, /I/ does not always get uvularised in the vicinity of /x, ¥/ in Kuwaiti Arabic. This means

that /19 is not a primary emphatic segment, but an allophonic one in Kuwaiti Arabic. Nevertheless, the

source of the emphasis from /g/ is debatable in Hasawi Arabic. Whether the source of emphasis is triggered

by the voiced velar stop /g/ or from the voiced uvular stop /c/ will be discussed more later. /I/ also appears

in loanwords in HA as well as shown in the examples in (4-20).® From the examples in (4-20) above, the

fricative uvulars /y, ¥/ and the voiced uvular stop /c/, they all have an emphasis spread effect in Hasawi

Arabic.

HA patterns with Kuwaiti Arabic in terms of the behaviour of emphasis spread phenomenon trig-

gered from the pharyngealised segments regarding the domain of emphasis, the degree of emphasis with

no blockers. Nonetheless, two other dialects of Arabic that exhibit comparable characteristics and worth

be compared to HA in respect to the pharynyngealisation and uvularisation phenomena: Ammani-Jorda-

nian Arabic and Fessi Moroccan Arabic (Zawaydeh and de Jong, 2011 and Freeman, 2019) respectively.

48 The pharyngealised /b, m® 1/ also occur in HA, however these secondary emphatics are beyond the scope of this research
and therefore they are left for future research.
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4.6.1 HA vs. Jordanian and Moroccan Arabic

The emphasis effect in HA on the other hand has a directionality factor that interacts with the type of the
trigger, i.e. the pharyngealised vs. the uvular segments. The pharyngealised segments /t%, s, 0°/ have a
heavier degree of emphasis effect spreading regressively/ leftward. Whereas the uvular segments /q, G, ¥,
g/ have a heavier degree of emphasis effect spreading progressively/ rightward. This is apparent
acoustically in the measurements shown in the lowering of F2 presented in the table presented below. The

degree of emphasis triggered by the uvular segments in HA is measured accurately via PRAAT.

The behaviour of the uvular stop /q/ in HA is similar to that of the Ammani-Jordanian Arabic and
Fessi Moroccan Arabic. Some cases with the trigger /q/ show long-distance emphasis and some cases do
not. However, /q/ has more lowering effect on F2 in HA where, surprisingly, the lowering effect of /q/ in
this example /qa:l/— [qa:I°] ‘exaggerate’ is measuring at 1223 Hz progressively. More interesting is the
fact that the data from HA show a long-distance emphasis spread triggered by the uvular segments /q, G,
%, 8/ which cover the whole word including the prefix, the suffix, i.e. the morphemic boundaries have no
effect in blocking the emphasis spread triggered by the uvular segments in HA as proved acoustically in
/buyu:r-ik/— [bSaym:ri-ikf] ‘your scent’ and /?a-ya.bbir/— [?°a-yab®.b'#rf] ‘to tell’, see page 117-119. It is
worth mentioning that in HA the emphasis effect spreads regressively when the trigger is in word-final
position, it spreads progressively when the trigger is in word-initial position, and it spreads bidirectionally
when the trigger is in word-medial position covering the whole word. The examples from HA presented
below illustrate the emphasis effect triggered by the pharyngealised and uvular segments in both directions
regressive and progressive. The emphasis covers the entire word in HA. Most importantly, it is apparent
that the emphasis the from the uvular segment has a long-distance effect. What is also distinctive about
HA is the interaction between the type of the trigger with the direction and the degree of emphasis

triggered by pharyngealised vs. uvular segments. When the trigger is a pharyngealised segment, then the
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emphasis, i.e. the lowering of F2 is grater leftward/ regressively. Whereas when the trigger is a uvular
segment, then the emphasis, i.e. the lowering of F2 is grater rightward/ progressively. This has been proved

acoustically as the data show in the table below.

Table 4-6 Pharyngealisation and uvularisation in HA

Trigger Example Gloss F2
t5/ [t'a:lf] ‘overdue’ 1225 Hz
[bfal‘a:t®] ‘tiles’ 1190 Hz
108/ [0fa:]f] ‘remain’ 1250 Hz
[haof] ‘luck’ 1173 Hz
/s8] [sfa:19] ‘attack’ 1204 Hz
[bfa:sf] ‘bus’ 1085 Hz
I/ [xa:rf] ‘drip’ 1119 Hz
[yam®] ‘vacuum’ 1080 Hz
[rffay] ‘luxorius’ 1174 Hz
s/ /Bar/—  [qarf] ‘ripe’ 1038 Hz
/dbfa:g/— [dbfa:q] ‘tan’ 1184 Hz
/lq/ [qa:If] ‘exaggerate’ 1223 Hz
[Ca:q] ‘ungrateful’ 1016 Hz
G/ [cl‘ab’] ‘heart’ 1111 Hz
[bfac] ‘pale’ 1165 Hz

It is also worth pointing out that from the data in table above, the uvular stop /q/ shows a heavy
emphasis effect in [qa:1¢] ‘exaggerate’ with a low F2 measuring at 1223 Hz as well as in [fa:q] ‘ungrateful’
with a low F2 measuring at 1016 Hz. This proves that /q/ is still an active emphasis trigger in HA and a

strong one as illustrated.



113

Zawaydeh and de Jong (2011) refer to the pharyngealisation phenomenon in their study as uvular-
isation of Ammani- Jordanian Arabic. They report the emphasis spread triggered by the pharyngealised/

coronal emphatic segments /t*, d°, s°/ as well as the uvular stop segment /q/.

According to Davis (1995), the conditions of vowels differ according to their “wvularized”/ phar-
yngealised triggers. There might be blocking of emphasis spread. Cairene and Moroccan Arabic are two
dialects that show similar behaviour to Ammani- Jordanian Arabic in respect to the pharyngealisation
phenomenon and reported in other studies (El-Dalee, 1984 and Heath, 1987) respectively. El-Dalee (1984)
focuses on the emphasis effect triggered by the pharyngealised segments in Cairene Arabic. The emphasis
weakens the further the target vowels are from the trigger in a given word and the emphasis does cover
the whole word. Whereas Heath (1987) reports on the emphasis effect triggered by the pharyngealised

segments as well as the uvular stop /q/ in Moroccan Arabic.

The difference between pharyngealised and non-pharyngealised/ “uvularized” and “non- uvular-
ized” is represented by a binary feature in previous analyses of the phenomenon. The difference in the
degree of emphasis between the emphatic and non-emphatic is roughly 500 Hz. Nevertheless, Zawaydeh
and de Jong (2011) find four levels of emphasis spread triggered by the segments they examined, i.e the
pharyngealised /t*, d°, s/ and the uvular stop /q/ depending on how far the target vowels are from the
trigger in the word. The emphasis degree is the strongest the close it is to the emphatic triggers. The four
levels of F2 lowering are (vowels right before the trigger, vowels right after the trigger, vowels in the

vicinity of /q/ and all the remaining vowels).

The direction of the emphasis spread triggered by the emphatic segments is not restricted/ blocked
by the high segments /j, 1, w, u, J/ regressively or progressively in Ammani- Jordanian Arabic, i.e. no

emphasis blockers interaction in this dialect of Arabic. The occurrence of the primary uvular segment /q/,
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however, is the only context in which emphasis blockers are active. Nevertheless, the emphasis blocking

induced by /g/ does not apply in all cases.

The distance to which the emphasis spread extends is affected by how far the target vowels are form
the triggers in each direction. And the type of the trigger, whether it is a coronal emphatic segment or the
primary uvular /q/. The closer the target vowel is to the trigger the more emphasised it is with a lower
F2. Though, the anticipatory/ regressive emphasis usually spreads strongly for the coronal emphatic seg-
ments up to the coda of the preceding word when the trigger is in word- final position. Whereas when it
is in a different position in the word, i.e. word- initial or word-medial then it doesn’t cover the whole
word. On the other hand, the distance of the emphasis spread trigger by /g/ is not that extensive. It spreads
as far as two syllables from the trigger /q/, but it weakens as the vowel target appears further at about the

3t gyllable from the trigger /q/.

The degree of emphasis from the coronal emphatics differs from the one from the uvular /q/. Mean-
ing that the uvular stop /q/ has a lesser emphasis effect of lowering the F2 between 1300-1500 Hz. Whereas
the emphatics have a stronger emphasis effect of lowering F2 between 1100-1300 Hz and anything be-

tween 1500-1700 Hz is non-emphatic in Ammani-Jordanian Arabic.

The idea of Zawaydeh and de Jong’s (2011) paper is that uvularized/ pharyngealised coronal seg-
ments /t%, s¢, d/ have an emphasis spread effect that weakens the further the target is located/ positioned
from the trigger in Ammani-Jordanian Arabic. However, this effect is directionally conditioned, i. e. the
regressive/ anticipatory spreading is not affected or weakened if the trigger is in word-final position.
Whereas if the emphasis spreading is a progressive/ perseveratory one, then the weakening of emphasis
effect is apparent acoustically. The data in Table 4-7 below is drawn from Zawaydeh and de Jong's (2011)

emphasis spread phenomena in Ammani-Jordanian Arabic. The target vowels are underlined.
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Table 4-7 Pharyngealisation and uvularisation in Ammani-Jordanian Arabic

Trigger Example Gloss F2

1t/ [tasallat®] ‘he overruled’ 1100 Hz, 1300, 1200
[salat‘a:t] ‘salads’ 1100 Hz

/ds/ [d°ajjak] ‘your light’ 1100 Hz
[fad‘ala:tak] ‘your muscles’ 1140 Hz

/q/ [qallalatha] ‘she lessened’ 1450 Hz

Ix/ [xaja:l] ‘imagination’ 1600 Hz

The examples in the table above exhibit the emphasis spread phenomenon in Ammani-Jordanian
Arabic. The emphasis spreads regressively and progressively in this dialect. However, the examples
[tasallat’] ‘he overruled’ and [salat‘a:t] ‘salads’ show that the lowering of F2 is heavier progressively when
the trigger of emphasis is one of the coronal emphatics/ pharyngealised segments /t‘, d*, s°/. Whereas the
uvular segments in HA have a heavier lowering effect of F2 progressively while the pharyngealised seg-

ments have a heavier lowering effect of F2 regressively as presented in the HA data above.

It is also worth noting that the emphasis effect triggered by the uvular stop /q/ is noticeable in
Ammani-Jordanian Arabic, but it can be blocked in some instances by high segments. Yet this blocking
is not significant therefore it cannot be generalised in the dialect. It is also worth noting that as the data
show the uvular fricative /x/ has no uvularisation effect in this dialect on following vowels and that shows

acoustically in the measurement of the F2 at 1600 Hz.

In Fessi Moroccan Arabic, Freeman (2019) focuses on rhotic emphasis and uvularisation. Acoustic
information on spreading is available from coronal emphatics, and uvulars may well be compared to HA.
The uvularisation effect triggered by the uvular stop /q/ in Moroccan Arabic is classified as intermediate

on the F2 in comparison to the emphasis effect triggered by the coronal pharyngealised segments and the
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plain/ non- pharyngealised segments in the same dialect in the vicinity of the low vowel /a/. For example,
the uvular /g/ triggers a lowering in the F2 in /baqi/ ‘remainder’ measuring at 1310.1 Hz which is a middle
measurement between the trigger from the coronal emphatic /t'/ in /bat’/ ‘ducks’ measuring at 1240.1Hz
and the plain coronal /t/ in /bat/ ‘slept’ measuring at 1757.2 Hz. On contrast, the voiceless uvular fricative
/y/ appears to have a weaker lowering effect on the F2 in of the low vowel /a/ than the one of the uvular
stop /q/. In /yatom/ ‘a ring’ the F2 is measuring at 1627.8 Hz. Another weak lowering effect on the F2 in
of the distant low vowel /a/ is apparent in /yobbaz/ ‘baker’ measuring at 1691.5 Hz. Whereas the voiced
uvular fricative /¥/ has a heavier lowering effect on the F2 in /dmag/ ‘brain’ measuring at 1340.7 Hz. No
matter what the direction of the emphasis spread is, be it regressive or progressive the same pattern applies.

The data in the table below is drawn from Freeman’s (2019) on Fessi Moroccan Arabic.

Table 4-8 Pharyngealisation and uvularisation in Fessi Moroccan Arabic

Trigger Example Gloss F2

1t/ [bat] ‘ducks’ 1240 Hz
[t'i:san] ‘bowls’ 1523.6 Hz

I/ [yatom] ‘ring’ 1627.8 Hz
[yobbaz] ‘baker’ 1691.5 Hz

/8! [dmax] ‘brain’ 1340.7 Hz

/q/ [baqi] ‘remainder’ 1310.1 Hz
[baqi] ‘remainder’ 2378.4 Hz

It is worth mentioning that in the vicinity of the high vowel /i/, only the pharyngealised segments
such as /t/ has an emphasis effect with a low F2 in in the vicinity of the high vowel /i/ as in /t‘i:san/ ‘bowls’
measuring at 1523.6 Hz. Whereas no emphasis effect is shown on the F2 of the high vowel /i/ in the

vicinity of the uvular stop /q/ in /baqi/ ‘remainder’ measuring at 2378.4 Hz. Although the uvular fricatives
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/x, 8/ exhibit a uvularisation effect they, however, show a weaker and more localised effect that barely

cover the adjacent vowel to the trigger in both directions.

HA on the other hand have a heavier degree of emphasis effect of the uvular segments /q, G, ¥, ¥/
than that of the Fessi Moroccan Arabic. The uvulars effect in HA is a long-distance one in which the
emphasis can cove the whole word domain regressively and progressively. Unlike the uvular segments in
Fessi Moroccan Arabic, the uvular stop /q/ shows an intermediate lowering effect on F2 measuring at
1300 Hz. Whereas the fricative uvular segments /y, ¥/ show an average lowering effect on F2 1640 Hz
and 1340 Hz respectively. Nevertheless, this lowering effect is a weak one compared to the HA effect as

presented in the measurements shown in the lowering of F2 in table 3-3 page 40.

This section has provided comparable data from varieties of Arabic dialect vs. HA in respect to
pharyngealisation and uvularisation. As a result, HA presents a unique case in some aspect of the emphasis
phenomenon. Although HA coincides with other varieties of Arabic in respect to the emphasis triggered
by the pharyngealised segments: /t, &%, s/, it however presents an interesting long-distance emphasis
spread triggered by the uvular segments /q, G, %, ¥/. The other interesting finding in HA is that the uvular
segments present a heavier degree of emphasis spread than the one triggered by the pharyngealised
segments. This difference in the degree of emphasis is proven acoustically via PRAAT. The following

section presents a phonological analysis of the emphasis spread from the HS-OT perspective.

4.7 Emphasis from HS-OT perspective in HA

This section provides an analysis to the phenomenon of emphasis spread, i.e. pharyngealisation and uvu-
larisation in HA within the framework of HS-OT, the derivational version of OT (Prince and Smolensky,

1993/2004 and McCarthy, 2000) amongst others.

Pharyngealisation as an example of a long-distance assimilation phenomenon that shows ‘vowel-
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consonant emphatic’ harmony in which the emphasis spreads gradually (Al-Bataineh, 2019). This attrib-
ute the capability of HS-OT of tackling such phenomena through predicting the intermediate derivational
stages up until the surface output. In addition to the pharyngealisation spread phenomenon, this section
will provide analysis to a combination examples of pharyngealisation and assimilation. HS-OT offers a
comprehensive analysis of the pharyngealisation and uvularisation phenomena in HA in particular as the
focus of this study in this chapter. The variations between the other dialects of Arabic in the emphasis
spread phenomenon can be explained by constraints reranking in OT, which is beyond the scope of this
research. However, the analysis in this section lays the basis for a more complicated phenomena of assim-

ilation and uvular alternations in HA, to be addressed in chapter five.

4.7.1 Case (1) HA spread of emphasis at a lexical level

The examples in (4-21) exhibit the spread of emphasis in different directions: regressive, progressive and
bidirectional. Whether the emphasis is triggered by the pharyngealised /t%, &%, s*/ or the uvular /y, ¥, q, ¢/
segments, there are no blockers of the emphasis spread at the lexical level in HA. This emphasis spreads
gradually from the trigger to the adjacent segments covering one adjacent segment at a time until the entire

word domain is emphasized.

Example 4-21

Direction Trigger Input Output Gloss
a. Progressive /t'/ /tfa:r/ [t'a:rf] ‘drum’
b.  Regressive I/ [axy/ [26axy] ‘hurt’
c.i Bidirectional /t*/ /matf.bu:q/ [mfat®.ba:q] ‘printed’

c. ii /ma€.t'u:b/ [méaSe.t%a:bt] ‘ruined’
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The spread of emphasis is a harmonious mechanism that slowly applies through derivational steps
toward the final convergence. The following OT constraints are used to describe the spread of emphasis

at lexical level in HA.

SPREAD [RTR] adj (X)

The [RTR] feature of a trigger [t, &¢, s*] (x) is associated with targeted adjacent segments (y) in the stem
enforcing [RTR] spread leftward, rightward and bidirectional gradually segment by segment (Padgett,

1997).

SPREAD [RTR]-D

Every feature [RTR] is linked to every segment within a specific domain (Padgett, 1997).
IDENT-1O [RTR]

The output segment and its input correspondent must have identical values for the feature [RTR] (McCar-

thy and Prince, 1995).

SPREAD [RTR] adj (X) and SPREAD [RTR]-D are two markedness constraint which are developed
to ensure that the emphatic segment makes one single harmonic improvement at a time to an adjacent
segment regressively, progressively and bidirectionally with the former, and spreads further covering a
specific domain at every single derivational step with the latter. The constraint IDENT-IO [RTR], however,
is a faithfulness constraint that militates against the markedness constraints. In order for the emphasis to
spread, the low ranked constraint IDENT-IO [RTR] is violated whereas the highly ranked constraints
SPREAD [RTR] adj (X) and SPREAD [RTR]-D are satisfied. The following Tableaux (4-1-a to c) illustrate

the HS-OT representation of /t'a:r/ — [t‘a:r'] in HA.



120

Tableau 4-1: Progressive emphasis spread

(4-1-a) Step 1

22 =
¥ 8|2
22 2 10
/tar/ % D < E'
g 2 |4
p B =
nn A =
(1) Emphasis spreads '
/tarr/ —[t'ar]
a. /t'a:r/ ¥
wb. /t'a:r/ *
c. /tarr/ ¥ *

Tableaux 4-1- (a to c) illustrate the HS-OT representation of the progressive emphasis spread trig-
gered by the pharyngealised /t/ in the word /t‘a:r/ — [t‘a:rf] ‘drum’ in three derivational steps. At the first
step Tableau 4-1-a, the optimal output is candidate (b). It violates the low ranked constraint IDENT-1O
[RTR], but satisfies the higher constraints SPREAD [RTR] adj (X) and SPREAD [RTR]-D with one single
harmonic improvement where the emphasis spreads progressively to the adjacent segment changing the
vowel from /a/ — [a] in /t'a:r/ — [t‘a:r] as a result of emphasis spread. Candidate (a) is ruled out since it
violates the higher constraint SPREAD [RTR] adj (X) showing no emphasis spread to the adjacent segment.
In addition, candidate (c) is also ruled out. Although it satisfies SPREAD [RTR]-D by spreading the em-
phasis throughout the entire word domain, it however, violates SPREAD [RTR] adj (X) by showing em-
phasis spread in more than one single segment at this step which is one adjacent segment at a time. The

winning candidate from the first derivational step (b) becomes the input to the next step.



121

(4-1-b) Step 2

T ez

= £ =

ol E | o

~ . AQ o

/ta:r/ % < =

-

5 5 |*
(2) Emphasis spreads :
/tar/— [tarf] ,

a. /taxr/ * |
wb. /tfa:rs/ | *

At the second step, Tableau 4-1-b, the constraint SPREAD [RTR]-D ensures the emphasis spreads
further covering every segment in the specified domain in every derivational step which is the entire word
at this step. A dotted line is used between the constraints SPREAD [RTR] adj (X) and SPREAD [RTR]-D
since they are unranked with respect to each other, which means that the emphasis spread will continue to
spread gradually to an adjacent segment at a time until the entire domain is covered. The winning candi-

date of the second step is [t‘a:r®]. Then, /t‘a:r¥/ is inserted as the input of the third step.

(4-1-c) Step 3

/ ta:rs/

SPREAD [RTR] adj
X)
SPREAD [RTR]-D
IDENT-IO [RTR]

(3) Convergence
/fart/— [tarf]

a. /tta:rt/
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The third step shows the convergence in which no additional harmonic improvements the final
output can undergo. As a result, the input in final step is the optimal output [t‘a:1]. Tableau 4-1-c above
and ranking of the constraints below show the complete harmonic improvement steps that /t'a:r/ underwent

to surface as [t'a:r]: SPREAD [RTR] adj (X), SPREAD [RTR]-D >> IDENT-1O [RTR].

Moreover, pharyngealised /t%, &%, s/ and the uvular /y, ¥, q, ¢/ segments all pattern together in terms
of the emphasis spread at the word level in HA. Consequently, the same constraints and the same strict
ranking apply whichever the emphasis trigger is. The following Tableau 4-2 represents the regressive
emphasis spread triggered by the uvular /y/ at a word level in /?a:y/ — [?a:y] ‘hurt’. Since the uvular is
in word-final position, the emphasis spreads from right to left covering the whole word gradually within
three derivational steps including the convergence step where no further harmonic improvements are pos-
sible. In order to avoid the repetition of demonstrating the HS-OT emphasis spread analysis triggered by
the uvular/y/ in three separate tableaux, the three derivational steps are shown in the condensed Tableau

4-2 below which shows the derivational steps for the word /?a:y/ — [?a:y] ‘hurt’.

Tableau 4-2 below exhibits that for the word /?a:y/ the emphasis spread occurs in three derivational
steps. It also shows a one direction emphasis spread, i.e. regressive. At the first step, the emphasis spreads
from /y/ to the adjacent vowels in the same syllable, the winner in this step is (b) /?a:y/ which violates the
faithfulness constraint IDENT-IO [RTR], but satisfies the highly ranked constraint SPREAD [RTR] adj (X).
This constraint shows that the spread of emphasis occurs gradually to the adjacent segment of an emphatic

in one derivational step. The winner from the first step becomes the input to the second step.
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Tableau 4-2 Regressive emphasis spread from the uvular /y/

T e |z
[Raxy/ ﬁ ﬁ E
22i® 19
EEr
: E |:
n A —
(1) Emphasis spreads i
[Ray/ —[?a:y]
a. /?ary/ * ;
wb. [2azy/ | *
c. /[¥ay/ *1 *
(2) Emphasis spreads !
Ray/— [Pay] :
a. Ray/ *| ¥
b, /Sary/ i *
(3) Convergence !
[Pay/— [Xay]
wa. [Xay]

The second step shows the continuous emphasis spread, i.e. one segment at a time, represented by
the constrain SPREAD [RTR]-D, at this stage, the emphasis spreads to the onset of the syllable and the
winner is (b) /?°a:y/ covering the entire domain. The third step shows the convergence in which no addi-
tional harmonic improvements occur. As a result, the input in final step is the optimal output /?°a:y/ —
[a:y].

No repetition is needed for spreading the emphasis to every adjacent segment in a monosyllabic
word at the word level. As a result, the constraint SPREAD [RTR] adj (X) will no longer be used since the
emphasis will be considered one derivational step for the sake of abbreviation of number of steps required
to achieve the convergence step in the next examples as such I will represent the emphasis spread process

by one single step with the constraint SPREAD [RTR], which will be modified when necessary.
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The tableaux (4-3) and (4-4) exhibit the HS-OT analysis of the emphasis spread bidirectionally at
the word level. HS-OT is capable of demonstrating in which direction the emphasis spreads first. If the
trigger of emphasis is at the coda position of the first syllable, then the emphasis spreads regressively first
then goes forward covering the second syllable as in /mat®.bu:¢/ ‘printed’ shown in Tableau 4-3. Whereas
if the trigger of emphasis is at the onset position of the second syllable, then the emphasis spreads pro-
gressively first then goes backword covering the first syllable as in /ma€.tu:b/ ‘ruined’ shown in Tableau
4-4. The constraint SPREAD [RTR] is suitable to convey the emphasis spread with one direction in a word,
i.e. regressive and progressive. Therefore, for a disyllabic word with a bidirectional emphasis spread, two
more constraints are developed to account for this process, i.e. SPREAD [RTR] Coda-L and SPREAD [RTR]

Onset-R.

SPREAD [RTR]

Every feature [RTR] is linked to every segment within a word (Padgett, 1997).
SPREAD [RTR] Coda-L

The emphatics located in coda position must firstly spread its emphasis regressively covering the first part

of the word and then spread its ES progressively to the second part of the word (Aldaihani, 2014).
SPREAD [RTR] Onset-R.

The emphatics located in onset position must firstly spread its emphasis progressively covering the second

part of the word and then spread its ES regressively to the first part of the word (Aldaihani, 2014).
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Tableau 4-3: Emphasis spread bidirectionally at lexical level

(4-3-a) Step 1

= ¥ |E
=
EERE
/matf.bu:§¢/ o © o E

& & £
5] 5] e

(1) Emphasis spreads

/matf.bu:¢/ —[méat’.bu:q]

a. /matf.bu:q/ *1
= b. /mfat’.bu:§ / * *

Tableau 4-3 above illustrates the HS-OT analysis of the bidirectional emphasis spread at a lexical
level in HA /matf.bu:¢/ — [m‘at’.b%a:¢*] occurs in three derivational steps. In the first step, the constraint
SPREAD [RTR] Coda-L is the active one in determining the direction in which of the emphasis spreads
first, i.e. regressively from the coda in the first syllable in the first derivational step covering the whole
syllable showing the optimal output from the first pass of Eval is candidate (b) [m‘at®.bu:{]. To assure the
direction of spread, SPREAD [RTR] Coda-L must outrank SPREAD [RTR]. The winner [m‘at®.bu:{] violates
SPREAD [RTR] since it does not show emphasis spread throughout the word. The winner also violates
IDENT-IO [RTR] since it does not have identical input and output, but it satisfies the highly ranked con-

straint SPREAD [RTR] Coda-L. The winner of this step is the input into the next derivational step.
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(4-3-b) Step 2

2 |E | E
- |E
2gl2 |8
/mSats.bu:S/ =22 |z
e o &
951 951 e
(2) Emphasis spreads
/méat’.bu:{/— [miat®.ba:q]
a. /m‘at’.bu:q/ *1
wb. /méat’.béu: ¢/ *
(4-3-c) Step 3
[ | L | E
2 | | B
25|z |2
2gl2 |8
/mSats. bsu: S5/ =Cl 2 |z
e o &
951 951 e
(3) Convergence
/méat’.b'a:¢Y/ — [miat’.b'a:(¢]
mra. [miat®.b'a:q]

At the second pass through EVAL, the emphasis spread continues and the optimal candidate is (b)
[mfat®.b'a:0] where the emphasis spreads progressively covers the second syllable resulting in an entirely
emphasized word satisfying the constraint SPREAD [RTR]. Then, the winner of this derivational step is

inserted as the input of the next mapping.

As the emphasis spreads through the entire word in [mfat®.b%a:¢¢], there are no further harmonic
improvements possible. As a result, the convergence occurs in the third step where the optimal output is

the same as the input to the final derivational step [mat’.b%a:¢¢].
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On the other hand, the condensed Tableau 4-4 below, illustrates the HS-OT analysis of the bidi-

rectional emphasis spread at a lexical level in HA /ma€¥.t%:b%/ — [mfa$®.t%e:b%] occurs in three derivational

steps.

Tableau 4-4: Emphasis spread bidirectionally at lexical level

/ma€¥.t'u:b/

SPREAD [RTR]
Onset-R

SPREAD [RTR]

IDENT-IO [RTR]

(1) Emphasis spreads
/ma€.t'u:b/ —[maC.t%a:bf]

a. /ma¢.tu:b/

wb. /maS.t'a:b"/

*

(2) Emphasis spreads
/ma€.t'a:b"/— [m‘a’.t'u:bf]

a. /ma9.t%a:b%/

*|

wb. /mfaff.ta:by/

(3) Convergence
/méafé.tu:b"/ — [mfaft.t%abf]

ma. [mfafd.ta:b]

This time, the constraint SPREAD [RTR] Onset-R is the active one in determining the direction of

which the emphasis spreads first, i.e. progressively from the onset in the second syllable in the first deri-

vational step covering the whole syllable showing the optimal output from the first pass is candidate (b)

[ma¥.t%a:bf]. To assure the direction of spread, SPREAD [RTR] Coda-L must outrank SPREAD [RTR]. Alt-

hough [ma€.t%a:b] violates SPREAD [RTR] in the sense that it does not show a total emphasis spread

throughout the word, as well as it violates IDENT-IO [RTR] in the sense that there are changes between

inputs and outputs, it however, satisfies the highly ranked constraints SPREAD [RTR] Onset-R with an
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emphasis spread from the onset throughout the second syllable. The winner of this step is reinserted as the

input for the second step /ma€.t'u:b/.

At the second pass through EVAL, the optimal candidate is (b) where the emphasis spreads regres-
sively covering the first syllable of the word /m‘aS*.t%a:b*/ satisfying the constraint SPREAD [RTR]. Then,

as the emphasis spreads through the entire word, there are no further harmonic improvements possible.

The convergence occurs in the next step where the optimal output is the same as the input to the
third step [m*aS®.t%a:bf]. Since the constraints SPREAD [RTR] Coda-L and SPREAD [RTR] Onset-R are
dependent on the position of the source of emphasis, then they are added as needed and the ranking of
these two constraints cannot be achieved with respect to each other. Hence the ranking of the constraints
from Tableaux 4-3 and 4-4 is as follows: SPREAD [RTR] Coda-L, SPREAD [RTR] Onset-R>> SPREAD

[RTR]>> IDENT-IO [RTR].

4.7.2 Case (2) HA spread of emphasis at a morphological level

The examples in (4-22) show the spread of emphasis across morphemic boundaries in HA, i.e. the empha-
sis spreads from the trigger covering the prefix and the suffix attached to the stem in a given example in
HA.* Whether the emphasis is triggered by the pharyngealised /t°, 8%, s%/ or the uvular /y, ¥, q, 6/ segments,

the hierarchy of the constraints is strict and viable for both prefix and suffix examples.

Example 4-22

Direction Trigger Input Output Gloss
a. Prefix /s¥/ /?a-s'n‘a:n%/ [?as®.n‘a:nf] ‘I stink’
I/ /?a-ybsirs/ [ay.bfirf] ‘Ttell’

49 1t is worth mentioning that the definite article CVC /?il/ is beyond the scope of this research.
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b.  Suffix /] /ta:ri-ik/ [tia:.rfik] ‘your drum’

I/ /bfayart-ik/ [bfaym:.r'ike] ‘your scent’

The emphasis spread at the morphological level evolves an additional process, i.e. resyllabification
of both the prefixes and the suffixes. The prefix must be anchored to the left edge of the stem in order to
occupy the empty coda position of the prefix /?a-/ at first through the resyllabification process. After that,
the emphasis spread follows regressively and gradually covering the entire word. Similarly, the suffix
must be anchored to the stem. Only this time it must be anchored to the right edge of the stem in order to
occupy the empty onset position. The suffix /-ik/ is onsetless, which is a fatal violation in Arabic. After
the resyllabification of the suffix, the emphasis spread from the anchored segment gradually and progres-

sively covering the entire word.

New constraints are developed to ensure the resyllabification of the prefixes and the suffixes. L-
ANCHOR (stem, 6) ensures the resyllabification for the prefix which is attached to the left edge of the stem.
Whereas R- ANCHOR (stem, o) ensures the resyllabification for the suffix which is attached to the right
edge of the stem. However, the suffixes such as /-ik/ are onsetless which violates the constraint ONSET
since onsetless syllables are prevented in Arabic. The markedness constraint is modified with a specifica-
tion to suite this domain and to allow the spread of emphasis to go further across the morphemic bounda-

ries. The following are the constraints that are developed to account for two processes.
ONSET
Syllables must have onset (Prince and Smolensky 1993).

L/R- ANCHOR (stem, o)
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The segment that begins (suffix) or ends (prefix) the input of the morphological constituent must stand in
correspondence with the segment that begins or ends (stem) the output of the prosodic constituent (McCar-

thy & Prince 1995).
IDENT-1O- 6 number
The number of the syllables in the input must be preserved in its output correspondent.

The HS-OT representation in the examples given in tableaux (4-5) and (4-6) below demonstrate
the interaction between two phonological processes. The application of the emphasis spread process de-
pends on the prior application of the resyllabification process. Tableaux (4-5) and (4-6) show the gradual
harmonic improvements with two intermediate stages before the final convergence step takes place at the
morphological level. HS-OT is capable of depicting every single change within separate derivational steps.
To avoid repetition of the emphasis spread steps of individual segments the input in the first step shows

emphasised stem in Tableaux 4-7 and 4-8 below.

Tableau 4-5: Emphasis spread at a morphological level (prefix)
(4-5-a) Step 1

/?a-s’na:n‘ /

L- ANCHOR (stem, o)
IDENT-IO- 6 number

(1) Resyllabification
/?a-s'n‘a:n’/ —[?as’.na:n]

a. /?a-s'n‘a:n%/

wb, /?as.n‘a:n’/
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Tableau 4-5 shows the three derivational steps that /?a-s‘n“:n/ undergoes to surface as [?°as’.n‘:nf]
for the emphasis to spread across the morphemic boundaries covering the segments in the prefix. The first
step shows the phonological processes resyllabification that takes place first to enable the pharyngealised
/s%/ to spread its emphasis further across the morphemic boundary afterward. The prefix must be anchored
to the left edge of the stem. To ensure the precedence of the syllabification process first, the constraint L-
ANCHOR (stem, o) is ranked the highest in the hierarchy higher than SPREAD [RTR]. As a result, the
pharyngealised /s*/ is resyllabified occupying the empty coda position of the prefix /?a-/ — [?as’]. Candi-
date (a) is ruled out since it fatally violates the highly ranked constraint L- ANCHOR (stem, o). Although
candidate (b) violates the markedness constraint SPREAD [RTR] with two violations and the faithfulness
lower ranked constraint IDENT-IO- ¢ number with one violation, it satisfies L- ANCHOR (stem, G), so

candidate (b) is the winner in this step. Then, it is inserted as an input for the next derivational step.

(4-5-b) Step 2

~ — |
© B N
E |® |E &
2 |2 |8
Zz 2 5 | =
& [ 1 E o
/?as’.nSa:n’/ e < S T

2 |2 |2 iz
< |9 |E |8
— 8

(2) Emphasis spreads

/?as’.n‘a:n’/— [?as’.n‘a:nf]

a. /?as‘.n‘a:n?/ I*
wb. /2as®.nfa:n’/ L

The winner output of the first step [?as’.n‘a:n‘] becomes the input to the second derivational step.
The second step shows the application of the second process, i.e. emphasis spread with the addition of the

constraints SPREAD [RTR] which ranked below L- ANCHOR (stem, ), but outranks IDENT-IO- ¢ number.
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Whereas the addition of the faithfulness constraints IDENT-IO [RTR] does not conflict with IDENT-10- o
number hence the dotted line. The winning candidate of this step is (b) /?°as’.n‘a:n’/ where it satisfies the
highly ranked constraint SPREAD [RTR] and violates the lowest ranked one IDENT-IO [RTR]. Whereas
candidate (a) is ruled out because of the two violation of SPREAD [RTR] The winner is then reinserted as

the input for the next derivational step.

The third step in Tableau 4-5-c below shows the convergence where no further harmonic improve-
ments are possible to the input from the previous derivational step. Therefore, the optimal output of the

grammar is [2as’.n‘a:nf].

(4-5-c) Step 3

/Pass.n‘a:n’/

IDENT-IO [RTR]

L- ANCHOR (stem, o)
SPREAD [RTR]
IDENT-IO- 6 number

(3) Convergence
/?ast.n‘an’/ — [¥as’.n‘a:n’]

wa. [Xas’.n‘a:n’]

(Tableaux 4-6-a to c) below show two phonological processes involved in this derivation of
/bfa.yart-ik/ — [bia.yw:.r'ik’] at the morphological level covering the suffix, i.e. resyllabification and em-

phasis spread in HA.
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Tableau 4-6: Emphasis spread at a morphological level (suffix)

(4-6-a) Step 1

/bfa.ymr-ik/

ONSET
R- ANCHOR (stem, o)
IDENT-1IO- 6 number

(1) Resyllabification

/bfayrt-ik/ —[bia.ym:.rfik]
a. /ba.ymrt-ik/

wb. /ba.yu:.rfik/

*

*|

The first derivational step in Tableaux 4-6-a shows that candidate (a) is ruled out because of the
fatal violation to the highest ranked constraint ONSET with the onsetless suffix /-ik/ as well as candidate
(a) violates the other highest ranked markedness constraints R- ANCHOR (stem, ¢) since [rf] in the coda of
the stem is not resyllabified and connected to the suffix [-ik] . The constraint ONSET does not conflict with
R- ANCHOR (stem, o) hence the dotted line. The winner is candidate (b) where the coda of the stem is
resyllabified to occupy the empty onset position of the suffix /b%a.yu:rf-ik/ — /bfa.yu:.r'ik/ satistfying the
highly ranked constraints ONSET and R- ANCHOR (stem, &), but violating faithfulness constraint IDENT-

IO- o number with two violations. The winner of this step is the input for the next derivational step.
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(4-6-b) Step 2

0 5

g vy D e

£ 0 Z a2 = [ aal

- 2 iz |3 | % 9

/bSa.ym:rt-ik/ e < o =

& | & S iz

2 |2 |E g

< |2 & |8

- a8 |
(2) Emphasis spreads |
/by rfik/— [bia.ym:.rfikf] |
a. /bfa.ymriik/ 5 %
wb. /bia.ya .1k’ : EE

The second derivational step shows the second harmonic improvement process, i.e. emphasis
spread, which could not be happening before the occurrence of resyllabification process. The winner from
the first step is the input into the second derivational step /b%a.yu:.rfik/. At this step, the emphasis spreads
progressively and gradually across the morphemic boundaries covering the entire word including the seg-
ments in the suffix in the winner candidate (b) /b%a.yu:.r'ik%/ satisfying SPREAD [RTR] which is ranked

higher than the faithfulness constraints IDENT-IO [RTR].

(4-6-c) Step 3

/bfa.ymr-ik/

SPREAD [RTR]
IDENT-IO [RTR]

ONSET
R- ANCHOR (stem, G)
IDENT-1IO- 6 number

(3) Convergence
/bfa.yw.rfik’/ — [bfa.ya.riik’]
wa. [bia.ya.riik']
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The input to step three is identical to the output of step two since no further harmonic improve-

ments are possible, which means it is the convergence step and the optimal output is [ba.ya:.rik®].

4.7.3 Case (3) HA spread of emphasis at a post-lexical level

The examples in (4-23) below show the nature of the emphasis spread triggered by the pharyngealised
segments /t, &%, s in HA at the post-lexical level. Unlike the emphasis spread at the lexical and across
morphological boundaries levels, at the post-lexical level, the emphasis spread is regressive only and con-
fined to the coda of the preceding word in a phrase. In addition, the coda of the first word must be a plain
counterpart /t, d, s/ to the pharyngealised segments /t, &¢, s*/ for the emphasis to spread across the word

boundary.

Example 4-23

Direction  Trigger Input Output Gloss

Regressive /t'/ /fa:bbat # t'ib‘t:n‘a/ [Ja:bbatf # t'ib‘i:n‘q] ‘she started a fire’
/8¢ /muwa:fid # 0'a:’k’k‘a/ [nuwa:fid® # 0°a:’k°’k‘a] ‘narrow windows’
/s%/ /ha:ris # s‘a:h'/ [ha:ris® # s'a:hf] ‘alerted guard’

To avoid repetition of the emphasis spread steps of individual segments, the underlying input in
this example as illustrated in Tableau 4-7 shows the emphasis spread throughout the word in [ttbi:n‘a] as
triggered by /t'/ at the lexical level. Therefore, the next step is to count for the harmonic improvement at
the post-lexical level where the emphasis regressively spreads covering the preceding coda of the first
word. In order to specify the direction in which the emphasis spread from the trigger; I developed the

following constraint:
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SPREAD [RTR] W2Onset # W1Coda>

An emphatic segment in the onset position of the second word must regressively spread the feature value

[RTR] to an adjacent plain counterpart segment in the coda position of the first word in the phrase.

Tableau 4-7 below shows the HS-OT constraints and the derivational steps the example /[a:bbat #

t'ibt:n’a/ undergoes to reach the optimal output [fa:bbat® # t'ib‘i:n‘a] where no further harmonic improve-

ments are possible.

Tableau 4-7: Emphasis spread at the post-lexical level

I~ =2
n g9
/fa:bbat # t'ib’i:n‘a/ — [fa:bbat’ # t'ib‘t:n‘a] é § E’
(1) Emphasis spreads
/fa:bbat # t'ib’i:n‘a/ — [fa:bbat® # t'ib‘i:n‘a]
a. /[a:bbat # t'ib’i:n'a/ *
wb. /fa:bbat’ # tibsin‘a/ *
(2) Convergence
/[a:bbat’ # t'ib't:n‘a/ — [[a:bbat’ # t'ib‘i:n‘a]
wa. /[a:bbat® # t'ib‘t:n‘a/

Tableau 4-7 above shows the emphasis spread at the post-lexical level for the example /[a:bbat #
t'ib’i:n‘a/ in two derivational steps. At the first step, candidate (a) is ruled out by the fatal violation of the
highly ranked constraint SPREAD [RTR] W2Onset # W1Coda. Whereas candidate (b) is the winner

a:bbat® # t'ib‘t:n‘a]. Although it violates the faithfulness constraint IDENT-IO [RTR], it however, satisfies
g

50 This constrain is a version of the main constraint: Spread [RTR] which is used for the same purpose, but the domain is
different. at the lexical level, at the morphological level and at the post-lexical level. At the lexical and morphological level,
the emphasis spreads regressively, progressively and bidirectionally covering the entire word. Whereas at the post-lexical level,
the emphasis spreads in one direction, regressively, and is limited to the segment in the coda of the preceding word.
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the higher constraint. The output of the first step is the input into the next derivational step. Since there
are no further harmonic improvements possible, the convergence occurs in the second step and the optimal

output is [fa:bbat® # t'ibsi:n‘a].”!

4.7.4 Case (4) Uvular segments Voice assimilation at a post-lexical level

Example 4-24

Direction  Trigger Input Output Gloss

Regressive /y/ /fma:g # ya:lid/ [Jma:y # xa:lid]  ‘Khalid’s head cover’

Voice assimilation in this section refers to voicing and devoicing assimilations. From the examples pre-
sented in the literature of several dialects of Arabic, it appears that the voice assimilation is regressive
whether it is at the lexical or post lexical level. In other words, the coda of a syllable assimilates to the
onset of the adjacent syllable at the lexical level and the coda of the ultimate syllable of a word assimilates

to the onset of the initial syllable of the next word at the post lexical level.

The uvulars voice and devoice assimilation in HA occurs between /q, ¢/ and /y, ¥/ at the lexical,
morphological and post lexical level. The voice assimilation process of the counterpart uvular segments,
i.e. /x, 8/ can be analysed within two steps of intermediate derivation as shown below. Whereas other
uvular segments /¥, q/ and /q, / entails having more derivational steps that include voice assimilation and

MoA which will be addressed in the next chapter.

51 'No progressive emphasis spread at post-lexical level in HA.
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In HS-OT, McCarthy (2008b, p. 278) introduces different symbols to represent the intermediate
stages of the partial assimilation and deletion processes. The symbol /N/, for example, represents the par-
tial assimilation process, in which a nasal segment /n, m, 1/ loses its place of articulation specification,
but keeps its nasality manner of articulation. Thus, /N/ is the intermediate stage that represents whatever
is left of the deleted nasal segment before the next derivational step of copying the place specification of
an adjacent segment regressively occurs. This is exemplified in following examples in (4-25):

Example 4-25

a. /n/— /N/— [m] /pan.pa/— /paN.pa/— [pam.pa]

b. /n/— /N/— [n] /son.kars/— /soN.kars/— [son.kars]>
b. /m/— /N/— [n] /pam.ta/— /paN.ta/— [pan.ta],

c. /m/— /N/— [n] /pam.ka/— /paN.ka/— [pan.ka].

d. /y/— /N/— [m] /ti.paw/— /tiN.paw/— [tim.paw]

Whereas the symbol /H/ represents a placeless oral segment /t/, in a deletion process, in which it
gets totally deleted, i.e. /t/— /H/— @>? as in /pat.ka/— /paH.ka/— [pa.ka]. /H/ represents placeless oral

segments such as /t/ and other similar segments like /d/ in deletion or assimilation processes.

Following McCarthy (2008), in this thesis I developed symbols to represent the loss of some spec-
ified features of the uvular segments /q, G, , ¥/ in different phonological processes. In a voice assimilation
process, the unspecified [voice] feature is represented by the symbol /¥/>4. It represents the intermediate
output in the intermediate derivational step where the segment loses the specification for its original voice

feature [voice]. The gradual harmonic improvements and derivational steps for voice assimilations of HA

52 From McCarthy (2008b, p. 292)
53 @ this symbol represents a deleted segment or a segment position that is empty.
54 In another study that deals with voice assimilation process utilises the symbol /Y/ (Aldaihani 2014).
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with the features of the uvulars /q/, // and /y/ are shown in (4-26) below. Whereas the harmonic improve-
ments and derivational steps for manner of articulations assimilations of HA with the features of the uvu-

lars as well as other symbols will be presented in chapter five accordingly.

Example 4-26
Voicing assimilation /q/ — ¥/ — [q]
Iy — IV — [¥]

Devoicing assimilation 18/ — IV — ]

The harmonic improvements with the intermediate derivational steps of the fricative uvular seg-
ments // to /y/ are shown below in Figure 4-1. The figure shows the significant features of the segments
/¥/ and /y/. During the first derivational step the voiced uvular segment /¥/ loses its voice specification
[+voice], which is represented in this thesis by the symbol /¥/. In the following step, in this example the
final step, the unspecified /¥/ harmonically improves and becomes specified as the voiceless uvular /y/ [-
voiced]. Figure 4-1below illustrates the steps of uvular voice assimilation process.

Figure 4-1 Steps of uvular voice assimilation process

8/ - v/ - v/
[uvular] [uvular] [uvular]
[+continuant] [+continuant] [+continuant]
[+voice] [+voice] [-voice]
< —> < _—
Voice = Voice
unspecification assimilation

55 /¥/ refers to unspecified voice feature
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To ensure the application of the uvular voice assimilation process at post-lexical level, establishing
the intermediate stages of this assimilation process from a HS-OT perspective is necessary. Therefore, the
specification of the target uvular input [voice] feature must be lost first through the highest ranked mark-
edness constraint AGREE [VOICE] W2Onset # W1Coda. Then, a specified [voice] feature must be copied
from the trigger uvular segment through another highly ranked markedness constraint HAVE VOICE. Both
markedness constraints outrank the faithfulness constraints MAX-IO [VOICE] and NOLINK [VOICE]. The
following constraints and their definitions are introduced to explain the pattern of uvular voice assimila-

tion at a post-lexical level in HA:
AGREE [VOICE]| W2Onset # W1Coda

The uvular coda of the first word must agree to the counterpart onset of the following word in feature

[voice] at post-lexical level.

HAVE VOICE

Assign one violation mark for every segment that has no voice specification.

NOLINK [VOICE]

Assign one violation mark for linking the unspecified [Voice] coda /¥/ with the onset in the voice feature.
MAX-IO [VOICE]

Let nasal tier=p1 p2 p3...pn and output Voice tier=pl p2 p3...pn.

Assign one violation mark for every px that has no corresponding py (McCarthy, 2008b).

The tableaux (4-8-a) - (4-8-c) below show the voice assimilation process in HA from a HS-OT
perspective in which the voiced uvular fricative /g/ assimilates to its voiceless counterpart [x] in a post-

lexical level /fma: # ya:lid/ — [fma:y # xa:lid] in three derivational steps. In this example the coda of the
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first word in a given phrase assimilates to the onset of a following onset satisfying the highly ranked
constraint AGREE [VOICE] W2Onset # W1Coda. The first step shows that candidate (a) is ruled out since
it violates the highly ranked constraint AGREE [VOICE] W2Onset # W1Coda by having different specifi-
cations of the feature [voice], i.e. /¥/ has [+voice] feature while /y/ has [-voice] feature and because it

shows no harmonic improvement since it is exactly the same as the input in this step.

Tableau 4-8: Losing [voice] specification

(4-8-a) Step 1

/fma:g # ya:lid/

AGREE [VOICE]
W2Onset #
MAX-IO [VOICE]

(1) Voice Assimilation

/fma:g # ya:lid/ — [fma:¥ # ya:lid]
a. /[ma:g # ya:lid/ /fma:w # ya:lid/ *

wb. /fma:V # ya:lid/ *
c./[ma:g # sa:lid/ * *

Furthermore, candidate (c) is also ruled out since it violates the highly ranked constraint AGREE
[VOICE] W20nset # W1Coda by reversing the direction of assimilation from regressive to progressive. In
candidate (c) the onset /y/ assimilates the preceding coda /¥/ progressively. It also violates the low ranked
constraint MAX-10 [VOICE] by having different specifications of the [voice] feature. Whereas candidate
(b) is the optimal candidate at this step. Although it violates the low ranked constraint MAX-1O [VOICE]
by having no [voice] specification for the coda of the first word, it does not violate the highly ranked
constraint AGREE [VOICE] W2Onset # W1Coda. The derivation process continues as the optimal output

of this step is inserted as the input for the next passing through EVAL.



142

(4-8-b) Step 2

Ealz |2 18

Ssld |2 %

A

: m O m o ¥

/fma:V # ya:lid/ 5 g > O &

c”lz |2 3

< S 1 Z
(2) Voice Assimilation |

/fma:v # ya:lid / — [Jma:y # ya:lid]

a. /[ma:v # ya:lid/ * 5

wb. /fma:y # ya:lid/ P

The second step exhibits the addition of two constraints. In order for the next step to occur, a
[voice] feature specification constraint is added, i.e. HAVE VOICE, which outranks MAX-1O [VOICE]. As
a result, candidate (a) is ruled out and candidate (b) is the optimal output, which violates the lowest ranked
added constraint NOLINK [VOICE], but satisfies a higher constraint. It is worth mentioning that from the
data at hand, the ranking between the constraints MAX-IO [VOICE] and NOLINK [VOICE] cannot be es-
tablished since their ranking with regard to each other will not affect the result. Therefore, a dotted line is

used to represent this notion.

The winner of the second step is fed to the next derivational step. Tableau 4-8-c shows step three:

the convergence step in which no additional harmonic improvements the final output undergoes.

(4-8-c) Step 3

W2Onset #

/fma:y # ya:lid/

AGREE [VOICE]
HAVE VOICE
MAX-IO [VOICE]
| NoLmk [vorce]

(3) Convergence
wa. /fma:y # ya:lid/
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As a result, the input in the final step is the optimal output. The tableau and ranking of the con-
straints below show the complete harmonic improvement steps that /fma:¥ # ya:lid/ underwent to surface
as [Jma:y # ya:lid]: AGREE [VOICE] W2Onset # W1Coda >> HAVE VOICE >> MAX-10 [VOICE], NOLINK

[VOICE].

The previous tableaux (4-1) to (4-8) showed the analysis of different phonological processes: re-
syllabification, emphasis spread and voice assimilation from a HS-OT perspective in lexical, morpholog-
ical and post-lexical level in HA. The following case in section 4.7.5 below shows an interaction between

two phonological processes in which the voice assimilation must apply before the emphasis process.

4.7.5 Case (5) HA combination example of voice assimilation and spread of emphasis

The examples in (4-27) below show the nature of a hybrid example in HA where two phonological pro-
cesses are involved, i.e. voice assimilation and emphasis spread within the HS-OT. The ranking of the

constraints represents the order in which these processes apply.

Example 4-27 Voicing assimilation /q/ — /¥/ — [G]
Input Output Gloss

/Squ:ba/ [Ccu:bia] ‘punishment’

The voice assimilation for /q/ — [G] in the example above is triggered by adjacency to the voiced
pharyngeal fricative /¢/. On the other hand, emphasis spread triggered by the uvular segments /c/ which,
in this particular example, has a further extend emphasis spread effect than the voiceless uvular stop /q/
that covers the entire word. As discussed earlier, I will consider the emphasis spread throughout the entire
word as one single harmonic improvement to avoid repetition. Figure 4-2 below illustrates two processes

voice assimilation and emphasis spread.
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Figure 4-2 Voice assimilation and emphasis spread

/q/ - v/ - /c/ - RTR
[uvular] [uvular] [uvular]

[stop] [stop] [stop]

[-voice] [-voice] [+voice]

- —> < o - —
o - e
Voice Voice RTR

unspecification assimilation spread

The following constraints are repeated below for convenience. Although, some constraints are
modified to be well-suited for the lexical level for the example in tableau 4-9. The definitions are presented

below:

AGREE [VOICE]

The uvular segment in a CC sequence must agree with the adjacent segment for the feature [voice] at the

lexical level.

HAVE VOICE

Assign one violation mark for every segment that has no voice specification.

NOLINK [VOICE]

Assign one violation mark for linking the unspecified [voice] feature /¥/ of the uvular segment in a CC

sequence with the adjacent segment for the feature [voice].

MAX-IO [VOICE]

Let nasal tier=p1 p2 p3...pn and output Voice tier=pl p2 p3...pn.

Assign one violation mark for every px that has no corresponding py (McCarthy, 2008b).

SPREAD [RTR]
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Every feature [RTR] is linked to every segment within a word (Padgett, 1997).
IDENT-1O [RTR]

The output segment and its input correspondent must have identical values for the feature [RTR] (McCar-

thy and Prince, 1995).

The following tableaux 4-9 (a-d) shows the HS-OT analysis of two phonological processes: voice
assimilation and emphasis spread, in one direction: progressive emphasis spread processes in HA at a
lexical level in /Squ:ba/ — [{°ca:bta], which occurs in four derivational steps. The mapping starts by the
insertion of two constraints. The markedness constraint AGREE [VOICE] and the faithfulness constraint
MAX-IO [VOICE] with the input /Squ:ba/ for the first derivational step. The constraint AGREE [VOICE]

outranks MAX-10 [VOICE] as indicated by the solid line between the two constraints in the tableau.

Tableau 4-9: Voice assimilation and emphasis spread

(4-9-a) Step 1

g &g
o S
> | =
7 |
/Squ:ba/ 2| %
< =
(1) Voice Assimilation
/Squ:ba/— [T¥Vu:ba]
a. /Squ:ba/ *1
wb. /{¥uaba/ *

Tableau 4-9-a above exhibits the first derivational step which shows that candidate (a) /Squ:ba/ is
ruled out since it violates the highly ranked constraint AGREE [VOICE] by having different specifications

of the feature [voice], i.e. /q/ has [-voice] feature while its adjacent consonant cluster /¢/ has [+voice]



146

feature. Consequently, candidate (b) /S¥w:ba/ is the winner at this step. Although it violates the low ranked
constraint MAX-IO [VOICE] by having no [voice] feature specification for /q/, which is represented by the
symbol [¥], it does not violate the highly ranked constraint AGREE [VOICE]. Therefore, it wins and it is

inserted as the input for the next derivational step.

(4-9-b) Step 2

> |5 |2 iz

& =2 |9 ¥

§¥usba/ 2 0z |% A

T < 0

< S Lz
(2) Voice Assimilation =

/S¥a:ba/— [{cu:ba]

a. /S¥u:ba/ *| * 0

kb, /Scu:ba/ o

The second step demonstrates the addition of two constraints HAVE VOICE and NOLINK [ VOICE].
In order for the next step to occur, a [voice] feature specification constraint is added, i.e. HAVE VOICE,
which outranks MAX-IO [VOICE]. As a result, candidate (a) /S¥u:ba/ is ruled out and candidate (b) [Scu:ba]
is the optimal output in this step. It violates the lowest ranked added constraint NOLINK [VOICE], which
militates against input and output linked [voice] feature, candidate (b) /Scu:ba/, however, satisfies a higher
constraint HAVE VOICE. The winner from this derivational step is the input for the next one. It is worth
mentioning that from the data at hand, the ranking between the constraints MAX-IO [VOICE] and NOLINK
[VOICE] cannot be established since their ranking with regard to each other will not affect the result.

Therefore, a dotted line is used to represent this notion.
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(4-9-c) Step 3

= — | @ |=

c |8 |E |8 B |E

~ o E |3 i3 |z

Z. > o = o

=g |2 |2 ¥ |3

: 2 Z DI =

/Scu:ba/ = 2 |2 |5 2 |z

< s |5 iz |8
(3) Emphasis spreads !

/Scu:ba/ — [(icu:bia]

a. /Scu:bah/ *| ,

=b. /SScu:b'a/ | *

The third step shows the application of the second phonological process: the emphasis spread. In
order for the emphasis to apply, two additional constraints are added to the tableau: SPREAD [RTR] and
IDENT-IO [RTR]. In order to ensure the application order of the emphasis process, the markedness con-
straint SPREAD [RTR] must outrank the faithfulness constraint MAX-1O [VOICE]. The emphasis from the
underlying /q/ is already apparent on the adjacent vowel [&:] as shown in the first input in the first step.
However, the third step shows the emphasis spreads from the voiced uvular /¢/ in /Sca:ba/ covering the
entire word. Although candidate (b) [*cu:béa] violates the lowest ranked constraint IDENT-IO [RTR],
which militates against having different number of emphasis segments in the input and output forms, it
still wins. The spread of emphasis is considered as a one single harmonic improvement throughout the

word to avoid the repetition of the emphasis spread steps of individual segments.>®

56 The presence or absence of /h/ at the end of a word/Scu:bSah/— [Scu:bSah], as a feminine marker, does not make any
difference. As a result, it can be deleted /Sca:b‘a/— [Tcu:béa].
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(4-9-d) Step 4

/SScu:b'a/

AGREE [VOICE]
HAVE VOICE
SPREAD [RTR]
MAX-IO [VOICE]
IDENT-IO [RTR]

NOLINK [VOICE]

(4) Convergence
a. /C'ca:bta/

The fourth step shows the convergence in which no additional harmonic improvements the final
output can undergo. As a result, the input in the final step /S*ca:b‘a/ is the optimal output [$*ca:b‘a]. The
ranking of the constraints below shows the complete harmonic improvement steps that /Squ:ba/ underwent
to surface as [{°ca:ba]: AGREE [VOICE] >> HAVE VOICE >> SPREAD [RTR] >> MAX-10 [VOICE], NOLINK

[VOICE] >> IDENT-IO [RTR].

This section has presented a phonological analysis of the investigated phenomena in HA from a HS-
OT perspective. From the examples presented in this chapter, a resyllabification process applies first in
certain examples such as those of the morphological level, then the ranking of the assimilation processes
in HA can be established as follows: Voice assimilation >> Emphasis spread. In addition, a restricted

constraint hierarchy has been established in HA. More complex process will be discussed in chapter five.

4.8 Conclusion

The main focus of this chapter is the emphasis effect triggered by the pharyngealised and uvular
segments in HA: pharyngealisation and uvularisation. Therefore, this chapter has investigated the pharyn-
gealised /t%, 0%, s*/ and the uvular /q, ¢, %, 8/ segments in HA. It has provided a classification of emphatic
and other guttural sounds /h, ¢, h, ?/ in HA based on the emphasis effect these segments exhibit on adjacent

sounds. With the focus on the pharyngealised and uvular segments, the phonemic status of /q/, /g/ and /c/
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has been presented and discussed. In addition, other examples in which [g] and [¢] as allophonic segments

have been presented and discussed with HA examples.

Moreover, the domain of emphasis spread from the pharyngealised and the uvular segments in HA
has illustrated that the word stem is the domain of emphasis spread whether it is a mono, disyllabic, or
polysyllabic word. In addition, the emphasis extends across the morphemic boundaries covering the pre-
fixes and suffixes. However, the emphasis spread is limited to being the effect triggered by the pharyn-
gealised segments which spreads regressively reaching the plain counterpart coda of the first word of the

phrase and not further at the post lexical level.

The emphasis spreads progressively, regressively and bidirectional with no blockers for both the
pharyngealised and uvular segments in HA at the lexical level. The data of HA show that the reported
blockers in the literature are transparent for emphasis spread in HA, which has been proven acoustically.
The emphasis effect, degree of emphasis, triggered by the pharyngealised and uvular segments has been
proven acoustically using PRAAT analysis. With which the measurements of the formants: F1, F2 in the
adjacent vowels of the investigated segments have been obtained for the participants. An interaction be-
tween the type of trigger with the degree and the direction of emphasis have been reported in this chapter.
The uvular segments have shown a heavier emphasis spread progressively whereas the pharyngealised
segments have shown a heavier emphasis spread regressively. Unlike previous studies in literature, inter-
estingly the uvular segments in HA have shown a long-distance emphasis spread which has been proven
acoustically with the analysis of PRAAT. A comparison between HA and other varieties of Arabic dialects

has shown the unique case that HA has exhibited in the emphasis phenomenon.

A phonological analysis within the HS-OT perspective of emphasis effect: pharyngealisation and
uvularisation has been provided. Utilizing the HS-OT framework in formalizing the processes provided a

gradual explanation and a better understanding to more complex examples that would have been difficult
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to explain using other framework. The gradual harmonic improvements of HS-OT have predicted the
intermediate derivational steps and the order of the application of different phonological processes suc-
cessfully. This chapter has also provided a phonological interaction between different processes. For ex-
ample, at the morphological level, the resyllabification must apply prior to the emphasis spread. On the
other hand, in a hybrid example, a voice assimilation process applied before the emphasis spreads through-

out the entire word.

HS-OT gives a clear prediction and explanation of the intermediate changes that the input undergoes
all the way until the final output. All this applies with a strict constraint ranking and a harmonic gradual
change with one minimal change at a time. As such, HS-OT shows how an input transforms into an opti-
mal output. By doing so, it lays the basis for the analysis of mor complicated processes to be discussed in

the following chapter.
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S Chapter Five: Alternation of Uvular Segments in HA from a HS-OT Perspective

5.1 Introduction

This chapter investigates the phenomenon of uvular segment alternations in HA. More specifically it fo-
cuses on the voiceless uvular stop /q/ and the voiced uvular fricative /g/. A brief review of literature on
alternation in Arabic and the alternations of the uvular segments in Gulf dialects of Arabic will be pre-
sented in section 5.2 and the subsection. HA exhibits unique norms of this alternation phenomenon. None-
theless, the theoretical assumptions about the existence of this particular phenomenon in the literature,
assumes it to be in free variation. The detailed pattern of HA uvular alternations will be presented in
section 5.3 and the following subsections. This chapter will also provide a reference to other languages
that demonstrate similar phenomena in section 5.4. The pattern of HA that will be presented here from
this original study contradicts the standard assumption of free variation in accounts of uvular segments in
the similar observed phenomenon in Gulf dialects of Arabic, and offers an alternative account of the spi-
rant-stop alternation phenomenon in HA in particular. Finally, the alternation phenomenon in uvular seg-
ments is phonologically analyzed from a HS-OT perspective in section 5.5. The pattern of convergence
that exists in the alternation of the uvular segments in HA under the HS-OT framework supports a fortition

process, /8/ — [q], justifying its superiority to a spirantisation process, /q/ — [¥].

The uvular alternation process is assumed in the literature to be phonologically unconditioned and
in free variation in other varieties of Arabic dialects in the Gulf area. The goal of this chapter is to
investigate whether the alternation that HA exhibits in [q] and [¥] is free variation or governed with a clear
pattern, what governs this phenomenon, and whether the alternation is phonological or other linguistic

constraints are in action
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The examples 5-1 below give a foreshadowing to the type of uvular /q/ and /¥/ alternations in HA that will

be discussed in this chapter.

Example 5-1 Types of alternations of the uvular segments in HA

Alternating  Input Output Gloss Type of alternation
uvular
Iq/ /wiaqe:r®/ [Wiaqu:r®] ‘dignified’ No change to [q]
/Sqa:1/ [fca:l] ‘male head piece’ /q/ — [c]
/taqri:ban/ [tari:ban] ‘almost’ /q/ — [¥]
s/ /tagrii.d/ [tasrii:d] ‘tweet’ No change to [¥]
/burd®/ [buqdf] ‘detest’ 8/ — [q]

The examples above represent five types of alternations of the uvular segments /q/ and /¥/ in HA.
First, the uvular stop is preserved [q] with no changed in the vicinity of back vowels [a] and [&]. Second,
the voiceless uvular stop /q/ is voiced to [c]. Third, the voiceless uvular stop /q/ is changed into the voiced
uvular fricative [¥] as a result of assimilation processes of the coda of the first syllable /q/ to the onset of
the second syllable /r*/. Fourth, the voiced uvular fricative is preserved [¥] because of the adjacency of /&/
in the coda of the first syllable and /t°/ in the onset of the second syllable. Finally, the voiced uvular
fricative is changed into the voiceless uvular stop [q] due to the adjacency to a pharyngealised segment
/8%/. More examples and the detailed pattern of HA uvular alternations will be presented in section 5.3 and
the subsections. Though the following section presents an overview about alternation of segments in Ar-
abic (Alsohaimi, 1995) and the uvular segment alternations in particular in Gulf dialects of Arabic (Ala-

madidhi, 1985; Hussain, 1985) amongst others.
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5.2 Pattern of alternation in Arabic

Sound alternation is a very important feature in the Arabic language to the extent that it differentiates the
various dialects of Arabic. It is argued that the alternation in Arabic is governed (Alsohaimi, 1995 p. 9). In
the process of alternation in Arabic sounds, the preservation of underlying elements, or ‘origins’, occurs
as the sound alternation, or ‘substitution’, unfolds. Alsohaimi (1995 p. 28) includes some examples and
important information about the written representation of phones in ‘Alajreetiyyah’ [?al?adsri:tryyah], a
language that has a letter for each sound produced. So ‘Alajreetiyyah’ [?al?adsri:tryyah] is the first lan-
guage to have an alphabet for writing. However, the system includes the consonants, but not the vowels,
short vowels, and is called ‘abjadiyyah’ [Pabdsadryyah] after the order of the alphabet in the Alajreetiyyah
[PalPadgri:tryyah] language. The name ‘abjadiyyah’ [Pabdsadiyyah] is still used in Arabic to refer to the

alphabet.

On the other hand, the Kan’ani language, which is the most closely related to Arabic, is also Ala-
jreetiyyah [?al?adsri:tryyah], since they both have contrastive /h/ and /y/, as well as contrastive /¢/ and /¥/,
while in Hebrew both /h/ and /y/ are the same. Old Aramaic includes the sound /q/ as in /arqa/ ‘earth’,
while it changed to /¢/ in other Aramaic dialects, with the Semitic sound /df/ changing into /q/ in Old
Aramaic and to /¢/ in other Aramaic dialects (Alsohaimi, 1995 p. 35). One of the characteristics of the
Semitic languages is that they all include guttural Horoof alhalq wa litbaq, pharyngeal and pharyngealised
sounds. Alsohaimi (1995) reports the phenomenon of sound substitution ‘alebdal’ [2al?tba:l], which has
been studied by many Arab grammarians, who have defined ‘alebdal’ [Pal?1ba:l] as the use of one sound
in place of another in the same position of the same word due to a phonetic similarity that the two sounds

share. He reports Ibn Jenni, who stated that sound substitution is common in Arabic.
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However, the place of articulation of the substituted sounds must be shared with, or closely-related
to that of their substitutes. For example, /d, t*, t/ and /0, &%, 0/ as well as /h, ?/ and /n, m/ every set share
the same place of articulation. Although /s/ and /d*/ are both pharyngealised and alveolar sounds, but they
are not similar, since /s%/ is a fricative and /d*/ is a stop meaning that they differ from each other in their
manner of articulation. The sound substitution is conditioned on the alternated or substituted sounds being

similar or close in regard to their place of articulation or their manner of articulation.

5.2.1 The alternation of uvular segments in Gulf dialects of Arabic

The literature on the /q/ and /¥/ alternation is scarce. However, diachronically, the uvular stop, /q/, was at
some early stage the underlying representation of [g]. Though, this need not be the case synchronically,
as explained below. Arabic /q/ is inherited from Proto-Semitic and unconditional /q/ — [g] substitution is
not a recent phenomenon (Martinet, 1959 p. 99; Mustafawi, 2006 p.13; Al-Wer, 2004). Al-amadidhi
(1985) reports that “/g/ was first fronted to produce the voiced velar stop [g]... at some later stages this
/g/ was fronted to yield the affricated [d5]”. The first change is suggested to have occurred around the
eighth or ninth century, but no date is given for the second change (Al-amadidhi, 1985, p. 29), since the
substitution, /q/ — [g], occurred a long time ago, as reported by different scholars (about twelve centuries).
In other words, [q] did not surface as a variant of [g] in these varieties for more than eleven centuries,
which clearly argues against /q/ being the UR of [g]. Although, some scholars still refer to /q/ as the UR

because of the writing system in which /g/ has no representation.

The uvular alternation between /q/ and /¥/ has been reported in the literature by several scholars as
merely observations. They have observed and reported such alternation in GA dialects, i.e. Kuwait, Bah-

rain, UAE, Qatar and Oman. Their remarks, and analyses of this alternation phenomenon present three
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assumptions. First, since no alternation pattern has been found, the phenomenon is considered a free var-
iation (Matar, 1969; Bukshaisha, 1985; Al-amadihi, 1985; Al-Sulaiti, 1993; Aldaihani, 2014). Second, in
religion-related and classical words the /q/ sound is preserved and does not alternate with // (Al-amadihi,
1985; Hussain 1985). Third, the alternation is governed, but purely by social factors, i.e. age, gender,
education and style. There are no phonological factors that stipulate the alternation (Mustafawi, 2006;

Taqi, 2010; Holes, 2016).

The remainder of the chapter provides phonological evidence that the alternation in the uvular seg-
ments /q/ and /¥/ is not a free variation phenomenon in HA. In fact, there is a pattern, and phonological
rules to govern this alternation in specific environments in which one segment is preferred to the other on
the surface form. These rules are illustrated and the collected data are then analysed within the HS-OT

approach.

5.3 The alternation of uvular segments /q/ and /s/ in HA

The alternation phenomena, /8/ — [q] and /q/ — [¥], show both fortition and lenition processes. However,
these processes differ from the one step mapping that has been presented by other researchers in the liter-

ature (Hock, 1991; Kirchner, 2001, 2004, 2013; Ito, 2001 — to mention a few).

Lenition is a phonological phenomenon that has been reported in the Arabic dialects of Eastern
Arabia. One of the most reported phenomena is the lenition of the affricate /dz/ to the glide [j] (Johnstone,
1965, 1967; Matar, 1969, 1985; Al-amadidhi, 1985; Al-Sulaiti, 1993). A less reported, yet briefly men-
tioned phenomenon is the lenition of the stop /q/ to the fricative /¥/, specifically in the Gulf Arabic dialects
(Johnstone, 1965, 1967; Matar, 1969, 1985; Al-amadidhi, 1985; Al-Sulaiti, 1993). The lenition process
involving spirantisation of /q/ to [¥] can be analysed using ‘Harmonic Sonorancy’, a universal constraint

meaning that, in the vicinity of sonorants, segments tend to undergo a sonority assimilation process, in
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which a segment becomes more sonorous (Vijayakrishnan 2003).

Previous studies refer to the lenition of /q/ to [¥] as applying to less classical Arabic words and
less religious words, with religion-related words and more classical words being assumed to preserve the
/q/ sound rather than undergoing the lenition to [k], thus resisting the lenition process (Al-amadidhi, 1985
p. 158; Hussain, 1985). This is the case even if words with /q/ that are commonly and widely used in the
everyday dialect exhibit this alternation. Another restriction on the lenition of /g/ to [¥] is governed purely

by social factors, i.e. education and style.

Both the lenition of /g/ to [¥] and the fortition of /¥/ to [q] are stated to be in free variation and no
pattern is found in the dialects covered in previous studies in BA (Matar 1984), QA (Bukshaishah, 1985;
Alamadidhi, 1985; Alsulaiti, 1993), EA (Alamadidhi1985) and KA (Alamadidhi, 1985 and Aldaihani,

2014).

Nevertheless, in this analysis, the alternation of /q/ to [¥] is considered a lenition process, while
the alternation of /&/ to [q] is considered a fortition process, with a consistent pattern being obtained from
the HA data collected. Thus, in a certain environment, one segment appears while an alternate segment
appears elsewhere. Most of the studies that have tackled different alternation phenomena focus on the
statistical aspect of the alternation to establish the frequency of a variable output depending on the perfor-
mance of the speakers. The use of HS-OT in the study, however, provides a pattern by which such alter-
nation gradually occurs and develops within the intermediate derivational steps until the final outputs are
reached. The alternation that the uvular segments /q/ and /¥/ undergo has been reported in the literature as
being restricted to religious terminology, as restricted by different social factors such as in formal speech,
and as a free variation phenomenon. Although there are discrepancies, cases in which the uvular segments
/q/ and /¥/ are maintained must be identified first, as seen below, in order to map the pattern of the alter-

nating uvular segments under examination in HA from a HS-OT perspective.
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5.3.1 Preserving /q/ in HA

From the data collected in this study, it is observed that the voiceless uvular stop /q/ is still active in the
HA dialect, and not only for religious reasons or for religious words, as has been suggested in previous
research, especially for the voiceless uvular stop /q/. There are colloquial and widely used words in HA
that preserve the segment /q/, showing no alternations. However, there are cases in which /q/ exhibits
alternations as a result of undergoing different phonological processes, such as voice assimilation, MOA
assimilation, POA assimilation,’ or in lexicalised forms in HA, in which /q/ is considered the underlying
form. Out of 2,500 tokens collected, several examples exhibit the voiceless uvular stop /q/ alternations
pattern. The cases of /q/ alternation in HA are listed below.

The examples in (5-2) below show how the voiceless uvular stop /q/ is preserved in different en-

vironments in HA: a. in the vicinity of voiceless non-pharyngealised obstruent segments; b. in the position

adjacent to the pharyngealised segments /t‘, s, 8%; and c. in the position adjacent to the back vowels /a/
and /w/.

Example 5-2 No change of [q] in HA

a. | /q/ adjacent to voiceless obstruent segments
/muqtarah/ [muqtarah] ‘suggestion’
/Ritqa:n/ [?itqa:n] ‘perfection’
/wagha/ [wagha] ‘shameless’

b. | /q/ adjacent to a pharyngealised segment
/?aqstart/ [Paqgstar] ‘truncated’
/taqd’t/ [taqdfi] ‘compensate’

57 The POA assimilation processes are beyond the scope of this research and are left for future research.




/bat'r’iq/ [bat'r'iq] ‘penguin’
/méaqta:ra/ [mfaqtia:ria] ‘trailer’
/qajstar’/ [qqjsiarf] ‘Caesar’
/qisista/ [gisista] ‘story’

/q/ adjacent to a back vowel /a/ and /u/

/qudra/ [qudra] ‘ability’
/qasam/ [qasam] ‘swear’
/wiaqe:r®/ [Wiaqu:r®] ‘dignified’
/muqa:rfanah/ | [muqa:rfanah] | ‘comparison’
/qarta:r®/ [qarfa:rf] ‘decision’
/faqi:rfa/ [faqi:ria] ‘poor’
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The uvular /q/ is kept intact in the environments presented in examples (5-2). In the first environ-
ment (a.) /q/ is in the vicinity of voiceless obstruent segments: /t/ and /h/ with which /q/ shares the [-voice]
feature specification. In the second environment (b.) /q/ is in the vicinity of pharyngealised segments: /t%,
of, s*/ with which as a stop segment, /q/ shares an effort quality during the articulation process similar to
that of the pharyngealised segments and /q/ shares a closer point of articulation than /¥/. The following
segments are ordered in the sense of their point of articulation from front to back: /8- /t*/- /s%/- /q/- /y/- 18/
(Zawaydeh, 1999). In addition, /q/ is suggested to be the emphatic counterpart of /k/ by some scholar such
as (Kahn, 1976). Therefore, characteristics that /q/ shares with the pharyngealised segments makes it pre-
ferred in the vicinity of the pharyngealised segments rather than /¥/. In the third environment (c.) /q/ is in

the vicinity of back vowels in the onset position, a strong position, this forces the preference of the stronger
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segment /q/ as the voiceless stop. In addition, the examples in (5-2) support the introduction of the con-
straint PRESERVE /q/. This constraint is introduced here to ensure that no changes apply to the input /q/.

The definition of the constraint is given below:
PRESERVE /q/

Assign one violation mark when an input /g/ is not preserved in the output.

5.3.2 Voicing /¢/ to [G] in HA

The examples in (5-3) show the environments in which /q/ surfaces as the voiced counterpart [G]. /q/
undergoes a voice assimilation process in which /q/ alternates from the voiceless uvular stop /q/ into the
voiced uvular stop [6] when it occurs in the vicinity of voiced segments in HA, /$/, /b/, /l/ and /m/ as shown
in the examples below, in a consonant cluster or in a CC sequence adjacent to a voiced segment, whether
in the onset, or in word-medial or/and coda positions. For example, /bqar‘a/— [bécar‘a] ‘a cow’, /[Fagm‘a/

[l'acm®a] ‘a bite’ and /b*aqfa/— [b'ucla] ‘a stain’ respectively.

Example 5-3: Voicing of /q/ to [¢] in HA

Input Output Gloss

/Sqa:l¥/ [Cea:lf] ‘male head piece’

/baqSa/ | [b'uclal] ‘a stain’

/biqarfa/ | [bicar‘a] ‘acow’

/yaltq/ [xal‘c] ‘creatures’

/qmia;J/ | [emfa.f] ‘textile’

MTagm‘a/ | [Feemfa] | ‘a bite’
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As a result of the voice assimilation process, the alternation occurs in this case as /q/ copies the
[+voice] feature specification of the adjacent segment and surfaces as [G]. In this case, /c/ is allophonic.
Therefore, in the adjacency to the voiced segments /5/, /b/, /1/ and /m/ in the examples above, /q/ surfaces

as the allophonic [¢] in HA.

5.3.3 Voicing and spirantisation from /q/ to [i] in HAS®

The examples in (5-4) illustrate an alternation from the voiceless uvular stop /q/ to the voiced uvular
fricative [¥]. This entails that two phonological processes are in action: voicing and spirantisation. First,
in the voicing the change of the segment /q/ in the voice feature specification from being a voiceless
segment: [-voice] to being a voiced segment [+voice]. Then, spirantisation the change of the manner of
articulation of from being a stop with the continuant feature specification from being [-cont] to being a

fricative segment [+cont].

Example 5-4: Voicing + spirantisation of /q/ to [¥] in HA

Input Output Gloss
/taqr.i:ban/ [tak.ri:ban]> ‘almost’
/flaq.rfa/ [fa.rfa] ‘a paragraph’

The only instance in which /q/ alternates with /¥/ is in word-medial position in HA where /¥/ is in
the coda of the first syllable followed by /t/ in the onset of the second syllable. Whether the associated

vowels are plain or pharyngealised /¢ or /a/, the adjacency of the two segments /q/ and /r/ triggers the

58 Given that /q/ and /¥/ are uvular segments, the vowels in their vicinity are the back pharyngealised vowels /a/, /4/ and /.
9 To the best of my knowledge, Al Taisan is the first to provide this case (2019).
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change from /q/ to [¥] as a result of sonority assimilation processes.®® First, /q/ copies the [+voice] feature
from /1/, then it assimilates to the manner of articulation feature [+cont]. Spirantisation of a stop segment
to a fricative is reported in the literature as a sonority assimilation process in which a segment becomes
more sonorant in the vicinity of a sonorant segment, the trill /t/ in example (5-4) /taq.ri:ban/— [tak.ri:ban]
‘almost’, satisfying the universal constraint ‘Harmonic Sonorancy’ (Vijayakrishnan, 2003). When the trill
/r/ is adjacent to an emphasis trigger be it pharyngealised or uvular segment, or even by itself, it exhibits
a certain quality of vowel lowering closer to that triggered by the uvular segment /&/, to the point where
scholars suggest that the uvular and the trill are both approximants. As such, it is hard to distinguish them
on a spectrogram reading. Therefore, when /q/ occurs in the vicinity of /r/ it alternates to [g]. Whereas []
is preserved in the vicinity of [r] (Freeman, 2019). This concept applies in the HA examples presented in

in 5-4 and 5-5 respectively.

5.3.4 Preserving /s/ in HA

Although /¥/ mostly alternates to [q] in the data from HA, it also shows that the voiced uvular fricative /s/

is preserved in few words in a certain environment as illustrated in the examples in (5-5) below:

Example 5-5: No change of [¥] in HA

Input Output Gloss
/tagrii.d/ [tasrii:d] ‘tweet’
/mfasréib/ [mfarriib] ‘a paragraph’

60 During the data collection interviews, one of the participants produces a velar-like fricative in the adjacency of the front
vowels /i/ and /a/.
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The environment that enforces the voicing and spirantisation of the underlying /q/ to [¥], as pre-
sented in example (5-4) above, is the same environment that preserves the underlying /&/ in HA, as pre-
sented in example (5-5). When /¥/ occurs in a word-medial position in the coda of the first syllable and
with /r/ in the onset of the second syllable, then no change applies to /k/. It is worth mentioning here that
a pharyngealisation / uvularisation process applies whereby the trill /r/ is pharyngealised to [rf], and as
such the distinction between the trill /r¥/ and the fricative /¥/ is difficult to achieve since they both share
the feature [+cont]. Therefore, these two segments harmonise together and no further harmonic improve-
ments are needed. In the words /tasr‘i:d/ ‘tweet’ and /maxrib/ ‘sunset’ in example (5-5), /¥/ is kept intact
when it occurs in a CC sequence associated with the sonorant /r/ (Vijayakrishnan, 2003; Freeman, 2019).

However, /8/ surfaces as [q] everywhere else in HA, as introduced in the next section.

5.3.5 The alternation from /s/ to [q] in HA

The alternation from /¥/ — [q] in HA is a fortition process which forces the uvular fricative /¥/ to surface
with a stronger uvular variable, such as a uvular stop [q], in certain environments and positions. This
alternation involves two phonological processes, i.e. devoicing and loss of the manner of articulation spec-
ification of the //. The examples in (5-6) show the environments in which the underlying /&/ surfaces as

[q] in HA.

Example 5-6: /¥/ to [q] in HA

a. | /B/ in consonant clusters or CC sequences

b

/Bliga/ [qlica] ‘depression

/gw:d/ [lqu:d] ‘jowls’

/s‘am‘s/ [s‘amiq] ‘glue’




/stsar’rs/

[qtiarr®]

‘male head wear’

b. | /8/ in a pharyngealisation environment

/&%amt/ [0faqtf] ‘pressure’
/bYar0’/ [bSaqdf] ‘detest’
/s'Birt/ [s'qirf] ‘little’
/Bam‘t.0'a/ [qam‘i:d'a] ‘regrettably’
c. | /B/ in onset position
/sala/ [qalfa] ‘precious’
/str'a/ [gi:rfa] ‘jealousy’
/Ba:zi/ [qa:zi] ‘warrior’
/sarfa/ [qurifia] ‘room’
/sab‘r'a/ [qabrfa] ‘irritant’
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Three environments are introduced in (5-6). First, the examples in (5-6a) show that the occurrence

of /¥/ in a consonant cluster or CC sequence environment forces the alternation to [q], satisfying a higher

ranked constraint. When /¥/ is adjacent to the lateral segment /I/ in a word-initial consonant cluster in

example (5-6a), it changes to [q] as /1/ is a sonorant segment, as in /l‘ica/ — [qlica] ‘depression’. /r/ and

/I/ are both liquids, but they differ in the specification of the feature [+cont], with /t/ being [+cont] but /1/

[-cont]. The occurrence of /r/ in a CC sequence with /¥/ preserves [], as shown in the examples in (5-5),

whereas the occurrence of /I/ in a CC sequence with /g/ triggers the alternation from /¥/ to [q].

Second, the examples in (5-6b) show the occurrence of /¥/ in the vicinity of the pharyngealised

segments /t, &%, s*/. This fortition process is based on articulator effort in the vicinity of pharyngealised

segments during articulation. On one hand, pharyngealised segments are complex and require more effort
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during the articulation process. The uvular segments /q, ¥/, on the other hand, are complex too. However,
the uvular voiceless stop is the strongest and requires more force and effort during articulation than the
voiced uvular fricative /g/. As a result, in the vicinity of pharyngealised segments in which alternation

occurs, [q] is the surface form satisfying the constraint EFFORT.

Third, (5-6¢) shows /¥/ in word-initial position. To deal with the phenomenon of fortition whereby
/6/ becomes [q], the constraint that determines the well-formedness of the onset depends on its sonority.
The less sonorous the segment is, the more well-formed the onset. Therefore, *M/k is a constraint that

penalises the occurrence of /i/ in onset and coda positions of a syllable.

5.3.6 The case of the velar /g/ in HA

The voiceless uvular stop /q/ had already changed to [g] centuries ago, as reported in the literature and
recently for one of the GA dialects, Qatari Arabic, by Mustafawi (2006). This means that /g/ surfaces in a
fronting environment and adjacent to the front vowels /i/ and /a/, whereas /c/ surfaces as an allophone in
the pharyngealised environment and adjacent to the back vowels /a/ and /u/. As such, /g/ is considered the
underlying form in some of the HA data given in this study. This contradicts what has been suggested by
other researchers, who report a total substitution of /q/ by [g] in the Gulf dialects, while at the same time

considering /q/ to be the underlying form for all instances of [g].

Example 5-7: /g/ — [¢] in HA

Input Output Gloss
/gaméar®/ [cam‘art] ‘moon’
/ga:rfa/ [ca:rta] ‘historical mountain’

/frgaf/ [Jicaft] ‘pieces’




/gartas/ [carfaf] ‘squash’
/ga:m®/ [ca:m®] ‘he rose’
/gidlah/ [6tO’lah] ‘bangs’
/gimt/ [cim‘t] ‘I stood up’
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The examples in (5-7) show that when the voiced velar stop /g/ is adjacent to the back vowels /a/

and /w/, which are referred to in the literature as pharyngealisation vowels, then /g/ surfaces as [c]. It is

worth noting that the examples in (5-7) also appeared by some speakers with velar /g/ and the non-phar-

yngealisation vowels, i.e. /a/ and /u/. However, the majority of the participants: 37 out of 50 exhibit an

emphasis quality in their recordings of these words.

The HA examples presented in (5-8) are almost minimal pairs. They show that the uvular segments

/q, 8, y/ and the velar /g/ are phonemic in the dialect. However, the examples in (5-3) and (5-7) above

illustrate that the voiced uvular stop [c] is an allophonic variety of /q/ due to a voicing process, and an

allophonic variety of /g/ in a pharyngealisation environment in which the underlying /g/ surfaces as [c

Example 5-8: /q/, /¥/, /y/ and /g/ as phonemic in HA

Input Output Gloss
lq/ | /qaf¥/ [qaft] ‘straw’

/qad/ [qad] ‘figure’
/sl | /saft/ [Baf*]/ [qaf]%? ‘cheat’

].61

61 It should be noted that detailed analysis of the velar /g/ in HA is beyond the scope of this study and is left for further research.
62 To clarify this example, as a preserved /s/ may ONLY occur in formal situation. However, after careful and further discussion

with speakers of the same dialect, the output of /¥af*/ is actually [qa/f] in HA.
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/sad/ [gad] / [qad] ‘to feed’
| Ixaf/ [xaSf] ‘hide’

/yad/ [yad] ‘cheek’
/gl | /gaf¥/ [gaf] ‘luggage’

/gad/ [gad] ‘size’

Since some of the examples of /g/ from the data collected are affricated and fronted from velar to
alveolar position [d3] adjacent to the high vowel /i/ in HA, such as in /gidir/ — [dzidir] ‘pot’ and /firi:g/
— [firi:d3] ‘team’, then it is plausible that, diachronically, the uvular /q/ had already been substituted for
some lexical items by [g] long ago. However, synchronic data from HA prove that both segments /q/ and
[g] are active segments in the dialect and both segments are, therefore, considered UR in this study for
several lexical items which have [q] and [g] in the output forms invariably. This is supported by the exist-
ence of the invariable examples of HA data. This also coincides with reported phenomena in related Gulf
and other Arabic dialects in the literature regarding the segmental change from the uvular /q/ to the velar

[g] in the vicinity of the high front vowel /i/ (Mustafawi, 2006; Bellem, 2007; Watson, 1996a).

Before moving to the analysis of the uvular alternations in HA from a HS-OT perspective, the fol-
lowing section presents a brief reference to similar alternation phenomena in two languages: the segmental
harmony in Kazakh (Kubaeva, 2007; Aigul et al., 2015) and the stop-spirant variation in Spanish (Harris,

1969; Smith, 2004).

5.4 Pattern of alternation in other languages

The Kazakh language exhibits vowel harmony referred to as ‘hard vowels” and ‘soft vowels’, which seem

to correspond to front and back vowels. In any single word along with its suffixes, either hard vowels



167

occur, or soft vowels, but never a mixture of the two types. The segmental system in Kazakh exhibits the
phenomenon of segmental alternation, in which front vowels /ce, &, @&, 1/ occur in the vicinity of velar
consonants /k, g/, while back vowels /uv, u, a, o/ appear in the vicinity of uvular consonants /q, ¥/ and the
glottal /h/. There is also a correspondence between the hard and soft sounds such that, among the vowels,
/u, v/ alternate with /ce/, /uv/ with /w/, /a/ with /&/, and /o/ with /1/, while among the consonants, /q/ alternates

with /k/, /¥/ with /g/, and /h/ with @ (Kubaeva, 2007; Aigul et al., 2015).

The phenomenon of segmental alternation is widely reported in Spanish, in which stop segments /b,
d, g/ are spirantised to the allophonic fricatives /B, 0, y/ or approximants /f,, §, wj/ in certain contexts as a
type of lenition process. This phenomenon is referred to as ‘stop-spirant variation’ (Harris, 1969; Smith,
2004). According to Harris (1969) “the voiced stops become nonstrident continuants after obstruents,
continuants and noncontinuant sonorants that disagree in terms of the feature [coronal]” (Harris, 1969,
pp.39-40). Although other scholars, such as Barlow (2003), assume the phenomenon is actually driven

by a fortition process instead in a phrase-initial context, i.e. the onset position (Barlow, 2003, p.12).

HA and Kazakh exhibit similar pattern of the interaction amongst the segments., The pattern of
alternations between the vowels and the consonants in the sense that in the vicinity of uvular segments /q,
¥/ the back vowels ‘hard vowels’/uu, v, a, o/ occur whereas the front vowels ‘soft vowels’ /ce, 1, &, 1/
occur in the vicinity of the velar consonants /k, g/. However, they differ in the specific phonetic charac-
teristics of the vowels. In addition, they also differ in the alternating segments between the two dialects.
HA exhibits the alternation between the uvular segments /q/— [], /q/— [¢] and /8/— [q], which means
it is an alternation in voicing and manner of articulation but within the same place of articulation. Whereas
the reported alternating segments in Kazakh are /q/ with /k/ and /¥/ with /g/ and /h/ with /@/ exhibit a

fronting place of articulation process from uvular to velar in the case of /q/ with /k/ and // with /g/ or total
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deletion in the case of /h/ with /@/. The general concept of segmental harmony persists in both dialect

though HA and Kazakh.

On the other hand, the stop-spirant alternation phenomenon in Spanish is similar to HA in the sense
that the alternation is triggered by a positional factor, onset position, and the change in the alternating

segments is minimum and represented in terms of specification of the distinctive features of the segments.

The following section presents the analysis of the alternation of the uvular segments /q/ and /¥/ in
HA from the HS-OT perspective. HS-OT (MacCarthy, 2000) is the derivational version of OT (Prince &
Smolensky, 1993/2004), which will prove sufficient in analyzing such a complicated phenomenon with

several phonological processes interacting during the application of this alternation phenomenon.

5.5 Uvular alternations from a HS-OT perspective in HA

The HA uvular segment alternations phenomenon presented in this research is analyzed within HS-OT,
which entails gradual harmonic changes through several derivational steps until convergence is achieved.
These harmonic changes include distinctive feature change, i.e. the linking, delinking and spreading of
features since both of the alternating segments /q/ and /&/ are uvular and obstruent (Smith, 2007; Gordon,

2004).

To the best of my knowledge, this is the first research to use the HS-OT framework in analyzing
an alternation phenomenon. It characterizes HS-OT’s ability to resolve certain phenomena by anticipating
the intermediate derivational stages up to the optimal output. This section provides analysis of complicated
examples that include an interaction between several phonological processes in the uvular alternation in
HA, i.e. voice assimilation, emphasis spread: pharyngealisation or uvularisation and manner of articula-
tion assimilation processes. In section 5.3 and its subsections, cases in which the uvular segments /q/ and

/6/ are both preserved and alternated are presented along with cases in which the velar /g/ alternates to [G]
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in HA. However, this section focuses on analyzing those cases that exhibit the alternation between /q/ and

/8/ in particular.

Cases of uvular voice assimilation processes have been presented in chapter four (pp. 134-139 &
142-144), in which the voice assimilation process involving the counterpart uvular segments, /q, 6/ and /y,
¥/, are analyzed within two intermediate derivational steps. However, other obstruent uvular segment al-
ternations, /¥/ — [q] and /q/ — [¥], entail having more derivational steps that include voice assimilation

and manner of articulation assimilation processes.

As explained earlier in chapter 4, in a voice assimilation process, the unspecified [voice] feature
is represented by the symbol /¥/. This represents the intermediate output in which the segment loses the
specification for its original voice feature [+voice]. However, in a manner of articulation assimilation
process, in the intermediate stage of the loss of the [cont.] feature for uvular segments in HA /q, ¢, , ¥/ is
represented in this study by the symbol /¢/. Since the feature [+cont.] links uvular obstruent segments, the
symbol /C/ is established for mannerless uvular segments. The gradual harmonic improvements and der-
ivational steps for HA manner of articulation assimilation, as well as the voice assimilation with the fea-

tures of the uvulars, /q/ and /¥/, are shown in Figure 5-1 below:

Figure 5-1: Voice and manner of articulation assimilation

/q/ — IV — 6/ — /€] — [¥]

16/ — ¥/ — Iy/ — 1€/ — [q]
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5.5.1 Case (1): Voicing and spirantisation from /q/ to [s] in HA

The examples in (5-9) exhibit voicing and spirantisation from voiceless uvular stop /q/ to the voiced uvular
fricative [¥] in the position adjacent to the liquid segment /r/ in HA. It is a hybrid example in which three
phonological processes are involved: voice assimilation, emphasis spread and manner of articulation as-

similation within the HS-OT framework.

Example 5-9: Voicing and spirantisation from /q/ — [¥] in HA

Input Output Gloss
/taqri:b/ [tari:bf] ‘guess’
/faqra/ [faria] ‘a paragraph’

The examples in (5-9) above illustrate the environment in which /q/ surfaces as [¥], namely word-
medial coda position followed by the trill segment /r/ in the onset of the second syllable. The alternation
of /q/ to [¥] involves three phonological processes. First, /q/ undergoes voice assimilation in the vicinity
of the voiced segment /r/. Second, emphasis spread occurs. Third, the manner of articulation assimilation

involves a change in the specification of the manner feature of the target segment /q/ triggered by the trill

/1/.

These processes occur gradually and with one harmonic change in each step. The HS-OT con-
straints and their definitions for the voice assimilation process and the emphasis spread process are rein-
troduced for convenience, while the constraints and definitions for the manner of articulation assimilation

process are introduced to explain the pattern of uvular segment manner of articulation assimilation in HA:

AGREE [VOICE]
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The uvular segment in a CC sequence must agree with the adjacent segment for the feature [voice] at the

lexical level.

HAVE VOICE

Assign one violation mark for every segment that has no voice specification.

NOLINK [VOICE]

Assign one violation mark for linking the unspecified [voice] coda /¥/ with the onset in the voice feature.

MAX-IO [VOICE]
Let the nasal tier = p1 p2 p3...pn and the output Voice tier = p1 p2 p3...pn.

Assign one violation mark for every px that has no corresponding py (McCarthy, 2008b).

SPREAD [RTR]

Every feature [RTR] is linked to every segment within a word (Padgett, 1997).

IDENT-1O [RTR]
The output segment and its input correspondent must have identical values for the feature [RTR] (McCar-

thy and Prince, 1995).

AGREE [CONT]
The uvular segment in a CC sequence must agree with the adjacent segment for the feature [cont] at the

lexical level.

HAVE MANNER

Assign one violation mark for every segment that has no manner of articulation specification.
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MAX-I10 [CONT]

Assign one violation mark for every px that has no corresponding py in the [cont] feature.

NOLINK [CONT]

Assign one violation mark for linking the unspecified [cont] coda /¢/ with the onset or coda cluster in the

[cont] feature.

The following Tableau 5-1 and the steps (5-1-a) — (5-1-f) illustrate the HS-OT representation of the alter-
nation from /q/ to [¥] triggered by the trill /r/ in the word /faqra/ — [f'akrfa] ‘a paragraph’ in HA. This

mapping from the underlying/ the input form to the final surface form occurs in six derivational steps.

Tableau 5-1: HS-OT analysis of /faqra/ — [ffakria]

(5-1-a) Step 1

S
> | =
= | g
/faqra/ % %
< | 3
(1) Voice Assimilation
/faqra/ — [fa¥ra]
a. /faqra/ *
w b. /fa¥ra/ *

The first phonological process is represented in the first step. It shows the voice assimilation pro-
cess in which candidate (a) /faqra/ loses since it violates the highly ranked constraint AGREE [VOICE]
because the voice feature specification for /q/ is [-voice] while the adjacent segment, the trill /r/, has the
voice feature specification [+voice]. Candidate (b) /fa¥ra/ is the winner at this step as it loses its voice

feature specification. The lack of the voice feature specification means the feature value is empty and the
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constraint AGREE [VOICE] is satisfied as such. The winning output from the first derivational step is in-

serted as the input to pass through Eval in the next derivational step.

(5-1-b) Step 2

/fa¥ra/

AGREE [VOICE]
HAVE VOICE
MAX-IO [VOICE]
| NoLik [Vorce]|

(2) Voice Assimilation
/fa¥ra/ — [facra]
a. /fa¥ra/ *

wb. /facra/

The voice assimilation continues in the second step which demonstrates the addition of two con-
straints HAVE VOICE and NOLINK [VOICE] in order for the next step to occur. To assert a [voice] feature
specification, the constraint HAVE VOICE must outrank MAX-1O [VOICE]. Whereas NOLINK [VOICE] is
ranked lower in the constraint hierarchy. As a result, candidate (a) /fa¥ra/ is ruled out and candidate (b)
/facra/ is the optimal output. Although /facra/ violates the lower ranked constraint NOLINK [ VOICE] since
the alternated segment in the optimal output in this step is linked in the [voice] feature to the adjacent
[+voice] feature of /r/, but it satisfies a higher constraint HAVE VOICE by having a specified [+voice]
feature. A dotted line is used to represent the ranking between the two constraints MAX-IO [VOICE] and
NOLINK [VOICE]. No conflict can be established since their ranking with regard to each other will not

affect the result. The output of this step is inserted as the input in the next derivational step.
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(5-1-c) Step 3

/facra/

AGREE [VOICE]
HAVE VOICE
SPREAD [RTR]
MAX-IO [VOICE]

" NOLINK [VOICE]
IDENT-IO [RTR]

(3) Emphasis spreads
/facra/ — [ffacria]
a. /facra/ *|

wb. /facria/ *

The third step shows the emphasis spread process is asserted by the addition of two constraints
SPREAD [RTR] and IDENT-IO [RTR]. SPREAD [RTR] is ranked higher than MAX-IO [VOICE] to ensure the
application of the emphasis spread process in which the emphasis spreads from the uvular /¢/ in /facra/ to
cover the entire word /f'acrfa/. The spread of emphasis is considered as one single harmonic improvement
throughout the word, to avoid repetition of the emphasis spread steps of individual segments. Therefore,
candidate (a) loses as it does not show the emphasis spread even though it satisfies the lowest ranked
constraint IDENT-IO [RTR]. Whereas candidate (b) wins showing an emphasized word [f'acria]. After

that, /ffacrfa/ is inserted as the input in the next derivational step.

The next phonological process to apply is the manner of articulation assimilation. It is represented
in the fourth derivational step in tableau 5-1-d below. This step also shows the addition of two constraints
in order for the manner of articulation assimilation to occur: the markedness constraint AGREE [CONT] and
the faithfulness constraint MAX-1O [CONT]. AGREE [CONT] is ranked higher than MAX-1O [VOICE] to en-
sure the order in which the processes apply for this example. Whereas MAX-IO [CONT] is ranked the lowest

in the hierarchy as the faithfulness constraint of the last process to apply.
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(5-1-d) Step 4

= - | = |2 T |&¢ |E
E g B2 EIE |
) o [ ) > > — QO
T I T B T I N
m § =< 82 9 ' % = 9
13 2 g |3
/ffacria/ & < o & X3 Z o’
©] T ~ < 1O =
< 2| < |3 iz |8 |=
(4) MoA Cont. Assimilation !
/facrfa/ — [falria]
a. /facria/ *! :
wb. /falra/ i

Candidate (a) /f'acr®a/ loses since it violates AGREE [CONT] because the uvular /¢/ and the adjacent
segment the trill /r/ have different specification for the feature [cont], i.e. as a stop // has the specification
[-cont], whereas the trill /r/ has the specification for the feature [+cont]. Therefore, the harmonic and the
gradual derivation is to lose the specification of the feature [-cont]. Consequently, candidate (b) is the
optimal output in this step since the voiced uvular stop /c/ loses its specification for the feature [-cont] in
/facr'a/ and surfaces as [] in [f'a€ra], violating the low ranked constraint, MAX-1O [CONT] which mil-
itates against having different corresponding inputs and outputs in the feature [cont], but satisfying the
higher ranked constraint, AGREE [CONT]. After that, /faCr‘a/ is inserted as an input to go through Eval in

the next derivational step.

(5-1-e) Step 5

/falria/

AGREE [VOICE]
HAVE VOICE
SPREAD [RTR]
AGREE [CONT]
HAVE MANNER
MAX-IO [VOICE]
IDENT-IO [RTR]
MAX-IO [CONT]
NOLINK [CONT]

NOLINK [VOICE]

(5) MoA Cont. Assimilation
/falra/ — [ffasr'a]
a. /falr'a/ *

wb. /fasria/ *
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The manner of articulation assimilation continues in the fifth step with the addition of a manner
specification constraint, i.e. HAVE MANNER, which ranked below AGREE [CONT] and higher than MAX-IO
[VOICE]. Whereas NOLINK [CONT] is added as a faithfulness constraint and ranked the lowest. HAVE MAN-
NER imposes the specification of the manner feature. Therefore, candidate (a) is ruled out since it has no
specification for the feature [cont]. Consequently, candidate (b) is the optimal output, as it violates the
lowest ranked added constraint NOLINK [CONT], but satisfies a higher constraint in the hierarchy. /ffasria/

is then inserted as an input to go through Eval in the next derivational step.

(5-1-f) Step 6

o — | — & ?E ¥ | = | =

= SE|2|2 58 E|E|8 8

R A =T T B T = = I~ A =)

= 22|82 |9 i¥ |z |9 |¢¥

S0z |22 |8 |% 5% % |3

/fasria/ & é & & % SRR z x| 3

< 0 53] < o

< 2 < |2 |5 iz |8 ]|= |2

(6) Convergence
/fagr'a/ — [ffaria]

wra. [fasria]

Tableau 5-1-f shows the convergence in the sixth step in which no additional harmonic improve-
ments the final input /ffasria/ can undergo. As a result, the input in this final step is the optimal output

[fasrfa].

5.5.2 Case (2): Alternation from /i/ to [q] in HA as a result of assimilation processes

The examples in (5-10) exhibit the alternation in HA of the voiced uvular fricative /¥/ to the voiceless
uvular stop [q] due to its adjacency to other obstruent segments. The examples exhibit the interaction of

three phonological processes: voice assimilation, emphasis spread and manner of articulation assimilation.



Example 5-10: /8/ — [q] in HA

Input Output Gloss
a. | /0%mt’/ [0°aqtf] ‘pressure’
b. | /st'ar’r’/ [gtiarr®] ‘male head wear’
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The examples in (5-10) above illustrate some of the environments in which // surfaces as [q] in

HA which are presented in detailed earlier in section 5.3. These environments include: /¥/ in a consonant

cluster or CC sequence and /¥/ in the vicinity of pharyngealised segments /t%, &%, s%/. It should be noted that

in this case, the alternation from /&/ to [q] is especially triggered by assimilation processes in which /¥/

assimilates to neighbouring obstruent segments, whether these are pharyngealised or plain.

Tableau 5-2 and the steps (5-2-a) - (5-2-f) below show the phenomenon of alternation from /¥/ to

[q] in HA from a HS-OT perspective for the word /dast’/ — [d'aqt’] ‘pressure’. The mapping from the

underlying/ input form to the optimal output is mapped out in six derivational steps.

Tableau 5-2 HS-OT analysis of /d%akt'/ — [d°aqtf]

(5-2-a) Step 1

/O%aKtt/

AGREE [VOICE]

MAX-IO [VOICE]

(1) Voice Assimilation
/&faBt'/ — [0faVit']

a. /0%axt'/

wb. /0%aVtt/
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The first step illustrates the voice assimilation process. Candidate (a) /0ast'/ is ruled out because
it violates the highly ranked constraint AGREE [VOICE] by having the uvular /g/ with a different [voice]
feature specification compared to the adjacent consonant in the consonant cluster /t/. /s/ has a [+voice]
feature whereas /t‘/ has a [-voice] feature. Consequently, candidate (b) [0°a¥t'] is the winner at this step.
Although it violates the low ranked constraint, MAX-1O [VOICE], by having no [voice] specification for
the first segment in the coda cluster, it does not, however, violate the higher constraint, AGREE [VOICE].

The winner in this step is the input for the next derivational step.

The voice assimilation continues in the second derivational step in 5-2-b below with the addition
of the [voice] feature specification constraint, i.e. HAVE VOICE, in order for the next step to occur, which
outranks MAX-IO [VOICE]. The other added constraint in this step is the faithfulness constraint NOLINK

[VOICE], which is ranked the lowest in the hierarchy in this step.

(5-2-b) Step 2

/0%a¥t/

AGREE [VOICE]
HAVE VOICE
MAX-IO [VOICE]
| NoLmk vorce)

(2) Voice Assimilation
/dfaVt/ — [Ofayt']

a. /0‘a¥t!/ * 5
b, /0Sayt’/ P

As aresult, candidate (a) /0°a¥t%/ is ruled out and candidate (b) [0%ayt’] is the optimal output, since
/y/ assimilates to /t*/ in the voice feature specification [-voice]. Although it violates a lower constraint,
NOLINK [VOICE], but it satisfies a higher constraint, HAVE VOICE. [d°ayt‘] is then inserted as the input for

the next derivational step.
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(5-2-c) Step 3

/0%ayts/

AGREE [VOICE]
HAVE VOICE
SPREAD [RTR]
MAX-10 [VOICE]
IDENT-IO [RTR]

NOLINK [VOICE]

(3) Emphasis spreads
/&%yt — [O°ayt]

a. /0%ayt’/ *1
wb. /0ayt!/

*

The third step shows the second phonological process to apply: the emphasis spread with the ad-
dition of the two constraints SPREAD [RTR] and IDENT-IO [RTR]. The winner is candidate (b), which
shows the emphasis from the pharyngealised segments /3¢ and /t'/ spreading to the adjacent segments in
the input, /d%ayt’/, and covering the entire word [0°ayt‘], satisfying the constraint SPREAD [RTR]. The
spread of emphasis is considered as one single harmonic improvement throughout the word in this step.

Then, the winner /0°ayt‘/ is inserted as an input to go through Eval in the next derivational step.

(5-2-d) Step 4

- — | == T |¥|F
S e BT |88 E|E
S8 lgls|ziz|g |8
- a | 2 | = |o
m [} < [Sa) 9 | M 1 =~
/0Sayts/ = z o 2 S : E %
G} S 3
s A < | O oS S
< 2= |5z |a|=
(4) MoA Cont. Assimilation !
/0Sayt’/ — [0alt]
a. /0fayt'/ * :
b, /agt/ 5 -

The fourth step illustrates the third process in the phonological derivations for this example, which

is the manner of articulation assimilation. This step shows the addition of two constraints in order for this
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process to occur: AGREE [CONT]and MAX-1O [CONT]. Candidate (a) loses since it violates AGREE [CONT].
The reason is that the specification of the pharyngealised stop /t‘/ in the [cont] feature is [-cont], whereas
the specification of the uvular fricative /y/ is [+cont]. Therefore, candidate (b) [0‘at] is the optimal output
in this step, since the voiceless uvular fricative /x/ loses its specification for the feature [+cont] to the
empty/ unspecified [cont] feature [Z]. Although [0°at'] violates the low ranked constraint, MAX-10
[CONT], it satisfies a higher ranked constraint, AGREE [CONT]. Then /0‘at’/ is inserted as the input for the

next derivational step.

(5-2-e) Step 5

/d%alts/

AGREE [VOICE]
HAVE VOICE
SPREAD [RTR]
AGREE [CONT]
HAVE MANNER
MAX-IO [VOICE]
| NoLk [vorce] |
IDENT-IO [RTR]
MAX-IO [CONT]
NOLINK [CONT]

(5) MoA Cont. Assimilation
/0%alt"/ — [0°aqt]

a. /0'alt’/ *|
wb. /0°aqt’/

In order for the manner of articulation assimilation to continue in the fifth step, two constraints,
HAVE MANNER and NOLINK [CONT] are added to the constraint hierarchy. Candidate (a) /0°at‘/ does not
have a manner of articulation specification in /Z/; therefore, it is ruled out. Candidate (b) [6*aqt‘], mean-
while, wins as it satisfies the HAVE MANNER constraint by copying [-cont] the manner of articulation
feature of the adjacent segment /t7/. [0°aqt’] violates the lowest ranked constraint, NOLINK [CONT], but

satisfies the higher constraint. Then, /d°aqt®/ is inserted for the next derivational step.
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The sixth derivational step in Tableau 5-2-f below shows the convergence, in which no additional
harmonic improvements to the final input are possible. Consequently, the input in this step is the final

optimal output.

(5-2-f) Step 6
T - |- |2 |® T | |g|F
e |E|E|E(2 F|5|E|E
SIS lg|S 2|z 2|02 2
T2 2|9 |2 |0 iz |7 |9 |¥
=z 512 |e |5 iz | |3 |4
/0%aqt’/ & E % % 2 ﬁ;i % % 2
< s | < T s i2|a |2 |z

(6) Convergence
/d'aqt'/ — [d'aqtf]
wra. [0'aqt’]

Tableau 5-2 with the steps (5-2-a) - (5-2-f) above and the ranking of the constraints below show
the complete set of harmonic improvement steps that /d°ast’/ undergoes to surface as [0‘aqt‘]: AGREE
[VOICE] >> HAVE VOICE >> MAX-10 [VOICE] >> NOLINK [VOICE] >> AGREE [CONT] >> HAVE MANNER

>> MAX-10 [CONT] >> NOLINK [CONT].

5.5.3 Case (3): Fortition from /s/ to [q] in HA

The examples in (5-11) exhibit alternating behaviour between the voiced uvular fricative /¥/ and the voice-
less uvular stop [q] in different environments in HA as a result of a fortition process that includes firstly
devoicing, then strengthening of the segment through the loss of the [+cont] feature to become a stop
segment (Smith, 2007). This is a hybrid example, in which different phonological processes are involved.
Considering fortition as a complex process which entails devoicing and manner of articulation change,
and given that /¥/ is a uvular segment that has a uvularisation effect on neighbouring segments, I consider

the input in the analysis of these examples to have already undergone pharyngealisation or uvularisation
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and only present the emphasis spread when necessary to avoid repetition of steps presented in the previous

examples.

Example 5-11: Fortition /8/ — [q] in HA

Input Output Gloss
a. | /ab'ra/ [qabrfa] ‘irritant’
b. | /¥lica/ [qlfica] ‘depression’
c. |/l'sawd/ [lEqu:d] ‘jowls’

The examples in (5-11) above illustrate the environments in which /g/ surfaces as [q] in HA as a
result of a fortition process. These environments include: /¥/ in an onset position and /¥/ in a consonant

cluster or CC sequence.

Onsets are susceptible to the fortition process since this is an inherently strong position (Zoll, 1998;
de Lacy, 2001; Smith, 2000, 2002; Gordon, 2004). Thus, the onset entails strong segments (Gordon, 2004).
In his research on Latvian child language, Kramer (2017) finds that the Sonority Sequencing Principle
(SSP) plays a role in militating against having marginal sonorants in the onset consonant cluster. This

means that the less sonorous the onset, the more well-formed it is (Kramer, 2017).

The fortition process is gradually applied within the HS-OT analysis through one single harmonic
change at a time. In the alternation phenomenon of /¥/ to [q], the fortition process applies as follows: first,
the segment undergoes devoicing; second, the segment is strengthened by loss of the [+cont] specification
to become a stop (Smith, 2007). Therefore, constraints that penalise weak segments in strong positions,

such as the onset, are introduced below to account for the /¥/ to [q] alternation phenomenon in HA.

According to Kramer (2017), the SSP plays a role in marginal segments. A marginal /g/ in the
onset position or in consonant cluster in which /¥/, as a voiced uvular fricative [+cont], is more sonorous

than /q/, a voiceless uvular stop [-cont]. In other words, a strong segment with the feature specifications
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[-voice] and [-cont] is preferred in the onset position. The uvular segments that undergo alternation in HA
are /q/ and /¥/, with /q/ being stronger than /g/. However, within the HS-OT analysis this alternation must
be achieved gradually and harmonically with a single change at a time. Therefore, intermediate deriva-
tional steps with an intermediate transitioning segment, /y/, are necessary for the fortition process from /x/

to [q] in HA. Figure 5-2 shows the harmonic improvements that /g/ undergoes to surface as [q].

Figure 5-2: Harmonic changes in the alternation /g/ — [q]

16/ — ¥/ — Ily/ — 1€/ — [q]

However, this alternation from /¥/ — [q] occurs gradually with the intermediate variant /y/ satis-
fying positional markedness constraints. /x/ is the intermediate output since /q/, /y/ and /¥/ all have the
same place of articulation, i.e. uvular, while /y/ has the same manner of articulation specification as /¥/,
which is [+cont], but it differs from /¥/ in the feature [voice]. On the other hand, /y/ has the same voice

specification as /q/, which is [-voice], but it differs from /q/ in the feature [cont].

Analyzing these examples of fortition within the HS-OT framework illustrates the ability of HS-
OT to account for complex phonological processes such as this one. The following constraints and their
definitions are introduced to represent the gradual application of the HA alternation phenomenon between

the uvular segments, from // to [q], as a fortition process.
*FRICT [+ VOICE] ONSET

Assign one violation for every /¥/ in the onset position.
IDENT -10 FRICT [VOICE] ONSET

The output fricative segment and its input correspondent must have identical values for the [voice] feature

in the onset position.
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HAVE [-VOICE] ONSET

Assign one violation mark for every segment that does not have a [-voice] specification in the onset posi-

tion.
MAX-IO [VOICE] ONSET

Assign one violation mark for every [-voice] segment that has no corresponding [-voice] segment in onset

position.

*[CONT] ONSET

Assign one violation for every /y/ in onset position.
IDENT -10 [CONT] ONSET

The output segment and its input correspondent must have identical values for the [cont] feature in the

onset position.

STRONG [- CONT] ONSET

Onset must have a [-cont] specification.

*g/ COMPLEX

Assign one violation for every /¥/ in a CC sequence.
5.5.3.1 Case (3a): /vab‘r‘a/— [qab‘r‘al

Tableau 5-3 and the steps (5-3-a) - (5-3-e) show the HS-OT analysis of the word /gab‘ra/ — [qab‘rfa]
‘irritant’ in five derivational steps. It should be noted that the emphasis spread in /sabra/— [gab‘r‘a] is the
result of a uvularisation process that is triggered by the uvular segment /g/. The uvularisation process

occurs before the fortition process satisfying the constraint SPREAD [RTR] and violating the constraint
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IDENT-IO [RTR]. However, to avoid repetition of the derivational steps, I consider the input form in the

analysis of the cases in (3a) and (3b) to have already undergone uvularisation.
Tableau 5-3 HS-OT analysis of /sab‘rfa/ — [qab‘ria]

(5-3-a) Step 1

5 |8
& | S
g | 6xg
/kabr'a/ g E %
e
H 1
&) =
Z | &
* =
(1) Fortition Devoicing
/Bab‘r‘a/ — [Wab'ria]
a. /sab'ria/ *|
eb. /Wabsra/ *

In the first step, the fortition process begins by devoicing the voiced uvular fricative /¥/, since /6/
is penalised in the onset position, respecting the SSP and satisfying the highly ranked constraint, *FRICT
[+ VOICE] ONSET. As a result, /s/ loses the voice feature specification [+voice] and changes in to the
empty/ unspecified voice feature /g/ — [¥]. As a result, the winner in this derivational step is candidate
(b) [Wab‘r‘a]. Although it violates the faithfulness constraint, IDENT -1O FRICT [VOICE] ONSET, it, never-
theless, satisfies the highest ranked constraint, *FRICT [+VOICE] ONSET. The output of this derivational

step is the input in the next one in the HS-OT framework.
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(5-3-b) Step 2

5|z |8 |5
S |z |2 |&
= |2 | T =
o |® |85l ¢
/sab‘ra/ g g & %) g
=1L e
S |2 |e | %
= | |&g | 2
= T |28 | =
(2) Fortition Devoicing
/¥ab'rfa/— [yab‘r‘a]
a. /¥ab‘r'a/ *1
wb. /yabstia/ *

In the second step, the fortition process continues with another harmonic improvement forced by
the addition of two constraints HAVE [-VOICE] ONSET and MAX-IO [VOICE] ONSET. The positional mark-
edness constraint, HAVE [-VOICE] ONSET forces the segment to have a specification for the unspecified
voice feature /¥/ and it is ranked higher than IDENT -1O FRICT [VOICE] ONSET in order to guarantee the
continuation of the application of the fortition process in the right order. Therefore, candidate (b) wins
[xab‘r®a] as its voice feature is specified as [-voice], with /¥/ in the input being replaced with [x] in the
output, thus satisfying HAVE [-VOICE] ONSET, but violating the added faithfulness constraint, MAX-IO

[VOICE] ONSET. After that, the derivation continues with /yab‘tfa/ as the input for the next mapping.



187

(5-3-c) Step 3

/sab‘r‘a/

*FRICT [+ VOICE] ONSET
HAVE [-VOICE] ONSET
*[CONT] ONSET
IDENT -1O FRICT [VOICE]
ONSET
MAX-10 [VOICE] ONSET
IDENT -10 [CONT] ONSET

(3) Fortition [-cont]
/yab‘rfa/— [Cab‘ria]
a. /yab‘ra/ *|

wb. /Cab'rfa/ *

The third step shows the fortition process continues after the devoicing of a segment is completed.
The strengthening continues by converting the segment into a stop with the addition of a markedness
constraint for the continuant feature specification, *| CONT] ONSET, which militates against the fricative
/y/ in onset position. Therefore, Losing the continuant feature of the intermediate fricative /y/— [(] results
in the strengthening of the segment from a uvular fricative to a uvular stop. However, this happens grad-
ually and harmonically. As a result, candidate (b) [Cab‘t*a] is the optimal output, since /y/ becomes un-
specified for the continuant feature, [¢], satisfying *[ CONT] ONSET. The winner in this step is inserted as

the input for the next derivational step.
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(5-3-d) Step 4

/Cabr'a/

*FRICT [+ VOICE] ONSET
HAVE [-VOICE] ONSET
*[CONT] ONSET
STRONG [- CONT] ONSET
IDENT -1O FRICT [VOICE]
ONSET
MAX-10 [VOICE] ONSET
IDENT -10 [CONT] ONSET

(4) Fortition [-cont]
/Cabra/— [qabria]
a. /Cabria/ "

wb. /qab‘ria/ *

The fortition process continues in the fourth step by imposing a specified continuous feature for
the onset [-cont]. Thus, in order for this step to occur, the markedness constraint, STRONG [-CONT] ONSET,
is added. This constraint enforces the strengthening of the segment in the onset position by changing it
into a stop segment /¢/— [q]. Therefore, candidate (a) /Cab‘r‘a/ is ruled out, whereas candidate (b)
[qab‘rfa], with a specified continuant feature [-cont], wins satisfying STRONG [-CONT]| ONSET. The winner

in this step is the input in the next derivational step.

Tableau 5-3-e below shows the fifth step, indicating that the fortition process is complete and no
further harmonic improvements to the final output are necessary. Consequently, the convergence occurs

when the input and the output forms are identical /qab‘r‘a/— [qab‘r‘a].
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(5-3-¢) Step 5

/sab‘r*a/

*FRICT [+ VOICE] ONSET
HAVE [-VOICE]
*[CONT] ONSET

STRONG [- CONT] ONSET

IDENT -IO FRICT [VOICE]

ONSET
MAX-10 [VOICE] ONSET
IDENT -10 [CONT] ONSET

(5) Convergence
/qab‘r'a/ — [qab’ria]
= a. /qab‘rfa/

The previous examples of HA cases have presented the HS-OT analysis of the alternation of /q/—
[¥] and /8/— [q] as a result of assimilation processes or fortition processes. The next two cases show the
alternation of /g/— [q] as a result of fortition processes in which /g/ occurs in onset consonant cluster in
case (3b) and as a result of interaction between several phonological processes with more derivational

steps satisfying SSP first in case (3c¢).

5.5.3.2 Case (3b): /sl'icah/— [ql'icah]

Tableau 5-4 and the steps (5-4-a) - (5-4-¢) below represent the HS-OT analysis of the word /glicah/—
[qlficah] ‘depression’ in five derivational steps. As I mentioned earlier, I consider the emphasis spread
process for the word /gligah/ — [¥l‘icah] occurs before the fortition process in HA. Instead of repeating

the analysis of the emphasis spread here. Accordingly, the input form for case (3b) is the uvularized word

/slsicah/.
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Tableau 5-4 HS-OT analysis of /gl‘icah/ — [ql‘tcah]

(5-4-a) Step 1

: o
< 1O | >
. = =
/8licah/ = % 5 2
S — Z
o o
< L @)
2L i
H 8]
x| 8
(1) Fortition Devoicing
/8lfigah/ — /¥1%icah/
a. /sl%icah/ k)1
wb. /¥ licah / *

In the first step, the fortition process starts by devoicing the voiced uvular fricative /¥/ since // is
not allowed in onset position satisfying *FRICT [+ VOICE] ONSET. In addition, in this example, // also
occurs in an onset cluster, which is penalised by the highly ranked constraint, *¥/ COMPLEX. Therefore,
/6/ loses the voice feature specification and the winner is candidate (b) [¥[‘tcah] although it violates the
faithfulness constraint, IDENT -IO FRICT [VOICE] ONSET. Since the two constraints, *¥/ COMPLEX and
*FRICT [+ VOICE] ONSET, lead to the same output, they are not ranked with respect to each other. This is
represented by the dotted line between the two constraints. The output of this derivational step is the input

to the next one in the HS-OT framework.
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(5-4-b) Step 2

s =
2 |5 |§ | &
D Z z o Z
x 1218 |z |9
/¥ lsicah/ = 8 |= |6y 8
2 8 |8 |225%
S 7 |5 |58z
= = — — @)
* 15 E e | %
2| s | E | =
& g | =
(2) Fortition Devoicing
/¥Ticah/ — /yIficah/ ;
a. /Wlicah/ *|
b, /ylSicah/ | *

The second derivational step shows that the devoicing process continues with the addition of the
positional markedness constraint, HAVE [-VOICE] ONSET, which forces the segment to have a [-voice]
specification for the unspecified voice feature in /¥1licah/. As a result, candidate (b) [yl‘icah], with /¥/
being replaced with [y], wins satisfying HAVE [-VOICE] ONSET. Thus, violating the added faithfulness
constraint MAX-IO [VOICE] ONSET. At this stage of the fortition process, the devoicing is complete. The

derivation continues with /xI‘icah/ as the input for the next step.

The next stage of the fortition process continues by the alternation of the segment /y/ in /xI‘icah/
in the manner of articulation from being a fricative segment into a stop segment. However, this change is
both harmonic and gradual in the HS-OT analysis as shown in the remainder of the derivational steps of

this example.
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(5-4-c) Step 3

& = 5
5 |z S 15 |2
5 CZ) 2 = o z CZD
R o %‘1 Z, o —_
/xlficah/ =i |8 |2 |SEE &
S = = 2 2 O
8 Lo g § F~ CZ) > <
= = |Z |3 |79 |°
UL E Y e |2 e
2| S 2 |3 | &
5 2 |2 |8
(3) Fortition [-cont]
/ylficah/ — [Clficah] :
a. /ylicah/ *|
wb. /¢ licah/ i *

The third step shows the fortition process continues by alternating the manner of articulation of
the voiceless fricative /y/ in /ylicah/ into the unspecified continuant manner of articulation [¢]. This is
asserted by the addition of the markedness constraint, *[ CONT] ONSET, which militates against the fricative
/y/ in onset position. As a result, candidate (b) [Z1‘icah] is the optimal output, with the unspecified con-
tinuant feature [¢] satisfying *[CONT] ONSET. The optimal output in this derivational step violates the low
ranked constraint, IDENT-IO [CONT] ONSET; however, it satisfies a higher constraint in the hierarchy. The

derivation continues with /C1icah/ as the input for the next derivational step.

In order for the fortition process to continue, the fourth derivational step shows the addition of a
markedness constraint, STRONG [- CONT] ONSET. This constraint forces the specification of the unspecified
continuant feature in the onset /Z1icah/ and strengthens it to form a stop segment [q]. The winner in this

derivational step is candidate (b) [ql‘icah] as illustrated in Tableau 5-4-d below.
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(5-4-d) Step 4

LB = = = =
« 8 |& |28 |8 |5 |8 |
g4 g | 2 z = | | | &
= 2 |8 |6 & |Eg¢& |z
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(4) Fortition [-cont] |
/Z1icah/ — [ql'icah] ;
a. /¢ licah/ | ™
o b. /qlficaly *
(5-4-e) Step 5
e = = = =
< 1S 15812 |8 |2 |8 |¢°
L m | = Z Eoled®m | B
= 2 |8 |8 & |Eg¢& |z
/qlficah/ s 2 S | ¥ S g2 2 | S
i 28 = 095 |o
™ ' — [—— O &) p— O —
i C e Y B e | % | &
2 |z 2|z |2 |z
- wn |2 | = =
(5) Convergence '
/qlficah/ — [qlficah]
w a. /ql'icah/

The winner from the fourth step is inserted as the input for the fifth derivational step. This step
shows that the output is identical to the input from /qlicah/with the voiceless uvular stop /q/ as the least
sonorant segment, i.e. the strongest segments there is. In other words, the output requires no further har-

monic improvements. As a result, the convergence occurs with the optimal output [ql'icah].
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5.5.3.3 Case (3c): /lpu:d/— [?*il’.qu.d]

Tableau 5-5 and the steps (5-5-a) - (5-5-h) illustrate the HS-OT analysis of the word /lgu:d/— [?21°.qu:d]
‘jowls’ in HA in eight derivational steps. This example is a complicated one since an additional phono-
logical process is required before the application of the emphasis spread and the fortition processes.
Namely, a vowel insertion followed by a glottal stop insertion respecting the Sonority Sequencing Princi-
ple (SSP). According to the SSP, marginal sonorants are not acceptable in the onset position within a
complex consonant cluster (Gordon, 2004; Kramer, 2017). For this example, the insertion process occurs
first satisfying the SSP followed by the emphasis spread process then the alternation of the uvular segment
/8/— [q]. In order to account for the insertion processes: vowel insertion and glottal stop insertion, the

following constraints are introduced.

*M/SON

Assign one violation mark for every sonorant in syllable margins; i.e. onset and coda positions (Smith

2004).

ONSET

Syllables must have an onset (Prince and Smolensky, 1993).
DEP-IO

Every segment of the output has a correspondent in the input (McCarthy and Prince, 1995).



195

Tableau 5-5 HS-OT analysis of /lga:d/ — [?21°.qu:d]

(5-5-a) Step 1

/lga:d/ é »C—<,>
KEu: 2 =¥
jaa]
2| A
(1) V Insertion
Nga:d/— [il.ya:d]
a. /lgw:d/ *1
wb. /il.ya:d/ *

In the first step, there is a vowel insertion process due to the SSP, according to which falling
sonority is not acceptable in complex consonant clusters in the onset position. Although HA allows onset
consonant clusters, falling sonority is penalised by the highly ranked constraint, *M/SON. Therefore, an
epenthetic vowel /i/ is inserted and /1/ is resyllabified as the coda of the newly created syllable. The winner
is candidate (b) [il.xu:d], although it violates the lower ranked constraint, DEP-10. The output of this step

is then inserted as the input for the next derivational step.

(5-5-b) Step 2

|l =] 0O
38|
fil.sw:d/ =8| A
(2) /?/ Insertion
/il.sa:d/— [?il.yu:d]
a. /il.ya:d/ *1

wb. /?1l.xu:d/ *
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The insertion continues in the second derivational step, in which a glottal stop /?/ is inserted to fill
the empty onset position of the created syllable as a repair strategy to satisfy a higher ranked constraint,
ONSET, which militates against any syllable with an empty onset. The constraint, ONSET, is a highly ranked
constraint in Arabic and violation of it is considered fatal. As a result, the winner in this derivational step

is [?il.w:d], which is then inserted as the input for the next derivational step.

(5-5-c) Step 3

Z| |E
ARSI
21z |2 282
fRilwu:d/ =1%|2|alg
|7
95 —
(3) Emphasis spread
Ril.ga:d/ — [?4%.8u:d]
a. /?1l.yu:d/ *|
wb. /24l su:d/ *

The third step includes the emphasis spread process, and shows that these processes are interacting
with each other. Vowel insertion, /?/ insertion and resyllabification must be completed before the emphasis
spread / uvularisation can spread throughout the entire word, satisfying a higher constraint, SPREAD [RTR].
The optimal output in this derivational step is [?#l°.ga:d], which is then inserted as the input for the next
derivational step. It is worth noting that also here, the emphasis spread is represented by a single deriva-

tional step to avoid repetition resulting in an entirely emphasised word in candidate (b).
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(5-5-d) Step 4

| =
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L% Z,
! j8a]
A
(4) Fortition Devoicing
/8. ga.d/— [ Vad] |
a. /218 gu:d/ *| *
wb. /1. ¥u:d/ *

The fortition process starts by devoicing the voiced uvular fricative /¥/ in the CC sequence as /6/
is in the onset position of the second syllable preceded by the voiced lateral /I/ in the coda of the first
syllable. After the completion of the emphasis spread process in the previous step. The optimal output in
this step is /?2i1°.¥wu:d/, in which /¥/ loses its specification for the voice feature [+voice] to [¥], satisfying
the two highly ranked markedness constraint, *¥/ COMPLEX and *FRICT [+ VOICE] ONSET which both
assert that /¥/ is penalised in the onset and a voiceless segment is preferred in the onset respectively. The

winner from this step [?4°.¥u:d] is inserted as the input for the next derivational step.
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(5-5-¢) Step 5

| »
e
_| i3] S|
e E Z 2| T Z
21 Vu:d/ clri2|s clgle
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2121512812828 /5]8
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2NN ==z
BT 5| S
i 8
A
(5) Fortition Devoicing
S Vard/— [l ya:d] |
a. /3l Wa:d/ | x|
wb. /24l u:d/ | *

The fifth step shows that the fortition process is still in progress whereby the voice specification
is imposed by the markedness constraint, HAVE [-VOICE] ONSET, which outranks the faithfulness con-
straint, MAX-10 [VOICE] ONSET. Therefore, the optimal output from this step is [?#.xa:d] with the un-
specified [voice] feature /¥/— the specified voice feature [-voice] in [x] . The winner of this step is then

inserted as the input for the next derivational step.

The sixth step shows the fortition process for the segment under alternation, which is strengthened
by changing the segment from the fricative /y/ into a stop segment. However, this change must apply
harmonically and gradually. As a fricative segment. /y/ has the specification of the continuant feature
[+cont], which differs from the adjacent lateral /1/ in the CC sequence with the feature [-cont]. Therefore,
/y/ surfaces in this step with the unspecified continuant feature [] in [?4°.Cw:d] in order to for [] to copy

the [-cont] feature of /l/ in the next derivational step. The winner in candidate (b) thereby satisfies the
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LASNO [INOD] OI- LNad]

LASNO [EDI0A] OI-XVIN

LASNO [INOD] OI- LNad]

LASNO
[4DI0A ] 1Oo1dq OI- LNAd]

LASNO [EDI0A] OI-XVIN

L] OI-INAdI

LASNO
[ADI0OA ] 1Oo1dq OI- LNAd]

oI-d4d

[.L¥d] OI-INAdI

LASNQ [LNOD -] DNOYLS

oI-ddd

LASNQO [LNOD ]«

LASNQ [LNOD -] DNOYLS

*|

LASNQ [DIOA-] AAVH

LASNQO [LNOD ]«

LASNQ [ADIOA +] LOTd

XATINOD) /A

LASNQO [DIOA-] AAVH

[M.LYd] O1-avadds

LASNQ [EDIOA +] LOTd

XATINOD) /A

[M.L¥d] O1-avadds

markedness constraint, *[ CONT] ONSET although it violates the low ranked constraint, IDENT -10 [CONT]
(5-5-f) Step 6

ONSET. Therefore, /?#°.Ca:d/ is then inserted as the input for the next derivational step.
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(5-5-g) Step 7
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wb. /241.qu:d/
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The seventh step shows the addition of the markedness constraint, STRONG [-CONT] ONSET, which
imposes specification of the unspecified continuant feature /¢/. As a result, // copies the [-cont] feature
of the adjacent lateral /I/ in the CC sequence resulting in the voiceless uvular stop [q]. Consequently, the
optimal output in this derivational step is [?#*.qu:d], which is then inserted as the input for the next deri-

vational step.

(5-5-h) Step 8

/4l5.qu:d/

*M/SON

ONSET
SPREAD-IO [RTR]

*g/ COMPLEX
*ERICT [+ VOICE] ONSET
HAVE [-VOICE] ONSET
*[CONT] ONSET
STRONG [- CONT] ONSET

DEP-10

IDENT-IO [RTR]

IDENT -10 FRICT [VOICE] ONSET
MAX-10 [VOICE] ONSET
IDENT -10 [CONT] ONSET

(8) Convergence
[l .qu:d/— [ .qu:d]
w a. /?4f.qu:d/

Tableau 5-5-h shows the eighth and final step in this derivation. The convergence to the final
output [?#.qu:d] occurs when no further harmonic improvements are necessary or possible where the

input and the output show no change.

From the HA examples presented and analyzed in this chapter, it can be established that the forti-
tion process is a complicated phonological process which involves the gradual devoicing and losing of the
continuant feature of the alternating uvular segments /q/ and /¥/. As discussed in this chapter, the alterna-
tion from /q/ to [¥] in HA occurs due to an assimilation process in a very limited number of instances in

the data collected, whereas the majority of alternations in the HA data are instances of /¥/ to [q] alternation.
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The alternation from // to [q] in HA is prominent. As a result, the ranking of the phonological processes

discussed in this study is as follows:

Resyllabification >> Fortition: Devoicing >> -Cont >> Voice assimilation >> Emphasis spread >>

Manner of articulation assimilation.

5.6 Conclusion

This chapter has investigated the alternation phenomenon involving the uvular segments /¥/ and /q/ in HA.
The aim of the chapter has been to establish an alternation pattern for uvular segments that contradicts the
previous suggestion in the literature of a free variation with no phonological explanation. A pattern has
been achieved, presented, discussed and analysed within the framework of HS-OT. The data show a clear
pattern of the uvular alternation in HA where /q/ is preserved in some environment. Whereas the majority
of the cases shows /¥/ to [q] alternation which indicates a segmental shift is in progress in HA. Neverthe-
less, an interesting environment for the alternation of /q/ to [¥] is the same environment for the preserving
of [¥] from alternating in HA. This environment being the adjacency of uvular segments /q/ and /¥/ to the
trill /r/. When /q/ occurs word-medially, in the coda of the first syllable and /1/ is in the onset of the second
syllable, in this case, /q/ will alternate into [¥]. Whereas // will be preserved if it occurs in a word-medially

position, in the coda of the first syllable and /1/ is in the onset of the second syllable.

The chapter has also shed some light on the status of the alternation between the velar and uvular
segments, /g/ and /c/, in HA. While /¢/ is an allophone of /q/ in HA as a result of a voice assimilation
process, it is also an allophone of /g/ as a result of a pharyngealisation / emphasis spread process triggered
by an adjacent back / pharyngealised vowel. In addition, /c/ is also phonemic in HA with lexical items

presented in this study that appears in the dialect invariably with /q/. A brief reference of literature to
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similar alternation phenomenon in the Gulf dialects of Arabic and other languages have been presented in

the chapter.

A phonological analysis within the HS-OT perspective of the interacting processes is provided. To
the best of my knowledge, this research provides the first HS-OT analysis for the phenomenon of alterna-
tion among the uvular segments, /q/ and /¥/, in HA. Analysing this alternation phenomenon in HA has
contributed to the ability of HS-OT in terms of accounting for such a complex phonological phenomenon
which involves more than one phonological process. This chapter has shown the interaction between dif-
ferent phonological processes, such as emphasis spread, voice assimilation and manner of articulation
assimilation. In addition, it has illustrated the effect of the SSP on the alternation from /&/ to [q] with the
insertion of the epenthetic vowel /i/ and the glottal stop /?/ as a repair strategy in HA, all of which have

been analysed within the HS-OT framework.

To the best of my knowledge, there is no research that has systematically studied this uvular segment
alternations phenomenon in HA. This chapter is significant because it fills the gap in the literature related
to this alternation phenomenon in this understudied dialect. A large amount of the data is extracted from
several interviews that I have conducted with 50 participants, who are native speakers of the dialect. In
addition, the data is complemented by extra forms from social media, namely snapchat application, from
which I added some elicited lexical forms to my list of words by following users of the application in their
daily routines for a short period of time. The users I followed are all native speakers of HA dialect and
they are made aware of the research goals and their approvals have been obtained beforehand. The latter
method of collecting data adds to the significance of the research.

The following chapter provides a summary of the study and the most important findings are discussed.

Recommendations and ideas for future research are presented and the advantages and disadvantages of
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adopting the HS-OT as the framework for analysis in this study is discussed. The contribution of this

original study is stipulated.
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6 Chapter Six: Summary and Conclusion

6.1 Introduction

This chapter summarizes the study of aspects of HA phonology while once again evaluating the findings
within the analytical framework employed, i.e. HS-OT. In this study, I have started by introducing a brief
historical background of the area and the dialect, focusing on the consonants of HA, the phenomena under
investigation, a description of the dialect sound system, and a brief account of the syllable structure that
incorporates phonetic and phonological perspectives. The focus of the study is three phonological pro-
cesses: pharyngealisation/ uvularisation and the alternation of uvular segments in HA. This chapter pro-
vides an insight into the advantages, as well as the disadvantages, of employing HS-OT as the framework

of analysis.

6.2 Summary of the study and results

Chapter 1 has presented an overview of the study, including the area in which the HA dialect is
spoken, i.e. Alahsa, locally known as Hassa, along with a historical background and an introduction to the
phenomena under investigation: pharyngealisation/ uvularisation and the uvular alternation. It has also
introduced the participants in the study and the methods by which the data have been collected and rec-

orded.

In chapter 2 I have provided a description of the HA dialect, including the segmental inventory,
i.e. consonants and vowels. The syllable structure and stress assignment in HA are also presented and
discussed with mono-syllabic, disyllabic, trisyllabic and poly-syllabic words. Initial consonant clusters
are allowed in HA as a result of syncope and metathesis processes and it is evident from the provided

examples from the dialect. The assignment of the stress in HA always falls in the heaviest syllable. The
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right-most superheavy syllable in a word always gets stressed. Stress in HA is weight-sensitive and posi-
tion-sensitive. As a result, the stress could be assigned to an ultimate, penultimate or antepenultimate

syllable depending on the weight of the syllable.

Specific segments under investigation in this study, i.e. /q/, /6/, and /g/ received more attention in
this chapter. It is hypothesised that the velar segment /g/ not the uvular /g/ is the UR of the local lexicalised
items in HA examples with the segment [g]. However, the provided examples from the dialect prove that
the segment /q/ is still alive in HA, while the affrication of /g/ to [d3] proves that the change from /q/ to
[g] happened so long ago that /g/ is considered the UR in some of the lexicalised items in which /q/ is no

longer the UR. Therefore, the addition of the segment /g/ is exhibited in the consonantal inventory of HA.

Other studies in the literature argue for the /q/ to [g] substitution. However, there is no systematic
study that shows the emphasis effect of the segment /q/ is kept by the segment /g/ through this substitution.
In general, the segment /g/ is associated with front vowel /a/ where it does not generate an emphasis effect.
Whereas when it occurs in a pharyngealised environment, i.e. in the vicinity of the pharyngealised seg-
ments /t%, &%, s*/ and/ or the back vowels /a, 1, &/, then /g/ surfaces as the uvular [c¢]. Consequently, the

segment /g/ is phonemic in HA while the segment /c/ is allophonic.

Chapter 3 has provided a theoretical background, including Optimality Theory and other versions
of OT that have stemmed from it, such as HS-OT. A justification for adopting the HS-OT framework in
this thesis for such phenomena in HA, i.e. pharyngealisation, uvularisation and alternation among the
uvular segments, has been provided. HS-OT has been adopted as the framework of analysis in a dialect
related to HA, i.e. KA, in which it has proven feasible. However, in this study, in addition to analysis of
the pharyngealised segments, /t%, s%, 0°/, HS-OT is adopted for analysis of pharyngealisation / uvularisation
triggered by the uvular segments /q, G, %, ¥/ in HA. It has been shown that emphasis spread from the

uvulars and the alternation of the uvular segments are gradual processes in HA. More interestingly, the
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uvular segments appear to have long-distance emphasis spread with a heavier degree of emphasis spread-
ing progressively. Whereas the pharyngealised segments appear to have long-distance emphasis spread
with a heavier degree of emphasis spreading regressively. A feature geometry FG model has been pre-
sented as a phonological illustration of a triggered feature spread. Although there is no total consensus in
the literature, the feature [RTR] has been adopted in this study to represent the emphasis triggered by the

pharyngealised /t‘, %, 8%/, uvular /q, G, ¥, ¥/, but not the velar /g/ segments.

In addition, as discussed in chapter 5 with further examples, due to the complex nature of the
alternation phenomenon among the uvular segments in HA and the various phonological processes in-
volved, HS-OT is the correct version of OT for this kind of phenomenon. This is because it shows the
derivation from the input to output gradually and harmonically with one change at a time with a fixed
constraint ranking. However, Classical / Parallel OT chooses which of the candidates for output is the best
from a single derivational step. While the alternating segments in HA, /q/ and /¥/, share the same place of
articulation, i.e. uvular, they differ in their specifications for the features [voice] and [cont]. The analysis
within the HS-OT framework has proven capable of capturing such a complicated phonological phenom-

enon gracefully.

The emphatic / pharyngealised segments /t%, s, 8%/, uvular segments /q, G, ¥, ¥/, and the velar seg-
ment /g/ in HA have been investigated in detail in chapter 4. There is also discussion of the classification
of guttural sounds in HA, and the effects of the segments investigated on adjacent sounds across different
domains. In addition, the phonological status of the velar segment /g/ and the uvular sounds in HA, i.e. /q,
G, Y, ¥/, have been investigated. This chapter has aimed at establishing an account of the emphasis spread

effect triggered by the investigated segments in HA, especially the uvular segments.

A brief phonetic analysis using PRAAT has been conducted to unveil the effect and correlates of
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uvular sounds and uvularisation in HA. The chapter provides a comparison of pharyngealisation and uvu-
larisation in regard to the degree of lowering of the F2 value in the adjacent sounds and in the domain of

emphasis spread in HA.

A phonological analysis within the HS-OT perspective of pharyngealisation and uvularisation is
provided. Utilising the HS-OT framework in formalising the processes has provided a gradual explanation
and a better understanding of more complex examples that would have been difficult to explain using
other frameworks. The gradual harmonic improvements of HS-OT successfully predict intermediate der-

ivational steps and the order of the application of different phonological processes.

Chapter 5 has presented answers in relation to the phenomenon of alternation among the uvular
segments in HA, whereby a clear pattern is obtained. This analysis of the alternation between uvular /q/
and /¥/ in HA challenges the assumption reported in the literature that there is free variation among these
alternating segments. Instead, a pattern for this alternation has been found and presented in this chapter.
This alternation phenomenon is complicated in the sense that it involves more than one phonological
process; these processes are voice assimilation, manner of articulation assimilation and, in some of the

examples, vowel insertion and resyllabification satisfying the SSP.

The pattern revealed in this chapter is as follows: no change to either the uvular stop /q/ or the uvular
fricative /¥/ in specific environments. This shows that both the voiceless uvular stop /q/ and the voiced
uvular fricative /¥/ are still active segments in the dialect. However, a clear pattern is obtained whereby
/¥/ alternates to [q] in most of the cases examined in this study. /q/ is maintained in the vicinity of the back
vowels /a/ and /w/; it is also preserved adjacent to a voiceless stop / obstruent segment and in a pharyn-
gealised environment. While /q/ alternates to the voiced uvular stop [6] when adjacent to a voiced segment
in a uvularisation environment, it surfaces as [g] when adjacent to a voiced segment in the vicinity of the

high front vowels /i/ and [#] or the mid vowel /a/; in such instances it additionally exhibits fronting in
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lexicalised items in the dialect. /q/ surfaces as [g] in one environment, such as in /taq.ri:ban/ — [tag.ri:ban]
‘almost’, in which /q/ is in the coda position of an unstressed syllable followed by /r/ in the onset of a
stressed syllable. On the other hand, the voiced uvular segment /¥/ alternates with /q/ in most of the attested
examples in the HA data. /g/ surfaces as [¥] in environments in which it occurs in the coda position of an
unstressed syllable followed by /1/ in the onset of a stressed syllable, as in /m‘ay.rib/ — [m‘ax.rib] ‘sunset’.
However, /¥/ surfaces as [q] elsewhere, satisfying different highly ranked constraints in different exam-
ples. Whether it is in the onset position, in a consonant cluster in onset position, in a CC sequence word-
medially, or in a sequence of three voiced segments, /¥/ will always surface as [q] in HA. As for the
resyllabification process including /¥/ which applies to prevent the occurrence of /¥/ in an onset consonant
cluster, this does not change the fact that /g/ will still end up in a CC sequence as the onset of the second
syllable preceded by the coda of the first syllable. Resyllabification may fix the sonority issue, as in an

example such as /lga:d/ — [?il.xud] ‘jowls’, but /¥/ still surfaces as [q] in a CC sequence.

This chapter also shows the interaction between the pharyngealisation spread process and the alter-
nation or the preservation of the voiceless uvular stop /q/. Whenever there are pharyngealised vowels /a/
or /u/, or other pharyngealised segments in the vicinity, then /q/ is preserved, and consequently // mostly

surfaces as [q].

It is still somewhat confusing though, especially for people who are not familiar with the HA dialect,
that /q/ remains as [q] or becomes [G], whereas // becomes [q] for the most part, except in one single

environment. This tells us that we are witnessing a sound change in progress.

6.3 The contributions of this study

Although the pharyngealisation process is widely studied in the literature, this study, to the best of my

knowledge, provides the first contribution to investigate the pharyngealisation phenomenon in HA from
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a HS-OT framework. In addition to the well-reported effect of the coronal emphatic segments, /t¢, ¢, s¥/,
this study is also the first one to investigates the emphasis effect triggered by the uvular segments in HA,
/q, %, ¥, 6/, 1.e. uvularisation from a HS-OT perspective. This study provides the first acoustic comparison
between the emphasis effect triggered by the pharyngealised and the uvular segments in HA which inter-
estingly shows a heavy lowering of the F» in the vicinity of the uvular segments in HA using Praat. Most
importantly, it is the first work to investigate the uvular segment /g/ and /q/ alternation systematically in
HA from a HS-OT perspective. Although this alternation phenomenon is mentioned in the literature, it
has not been perused. This motivates additional phonological investigations of related dialects as well as
languages that exhibit similar phenomena. Also report on the direction of emphasis spread difference
between pharyngealised segments vs. uvular segments which is one of the significant findings. The phar-
yngealised segments tends to have a heavier emphasis spread regressively whereas the uvular segments
tend to have a heavier emphasis spread progressively which is evident in the F» measurements in the

vicinity of the pharyngealised and uvular segments respectively.

6.4 Future work

The phenomenon of fronting of the voiceless uvular stop /q/ to the voiced velar stop [g] is noted in this
research. However, it is left for future research due to time limitations. On the other hand, the velar /g/
alternates with the palato-alveolar /d3/ in HA, whereby /g/ undergoes an affrication process. This is left
for future research as well. It is worth examining the same phenomenon of uvular alternation in dialects
related to HA, such as Kuwaiti Arabic and Qatari Arabic, since the phenomenon of /¥, g/ alternation has
been reported but, to the best of my knowledge, has not been studied. It would be great if I could conduct
a comparative study of HA, Kuwaiti Arabic and Qatari Arabic to find out if these dialects have similar

patterns of uvular alternation. After that, a comparative study with another language that exhibits a similar
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phenomenon, such as Kazakh, in which uvulars associate with ‘strong’ (i.e. back) vowels would be feasi-
ble. Revisiting the same data using another version of OT as the analysis framework, such as Stochastic

OT, would give a totally different perspective on understanding the participants’ performance.

6.5 Advantages and disadvantages of HS-OT

As mentioned in section 6.3 above, HS-OT formed the perfect analytical framework to analyze a compli-
cated phonological phenomenon such as the alternating uvular segments in HA. It provides a better ex-
planation of the gradual changes with the intermediate derivational steps. The strict constraint ranking
kept everything going smoothly, harmonically and gradually with one harmonical change at a time show-

ing the interaction between phonological processes.

However, utilizing the HS-OT framework entails having so many derivational steps for every an-
alysed example. The mechanism of applying one harmonic change at a time causes a repetition in some
processes such as the spread of [RTR] feature until the whole targeted domain is covered. Some ad hoc
constraints are postulated to ensure the application of other phonological processes in separate derivational
steps. This results in a large number of cumulating constraints in the end of an analysis of a complicated

example.
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Appendix 1: List of Constraints

Constraints Definition
FTBIN Feet must be binary under syllabic or moraic analysis
ONSET Syllables must have an onset
MAX prohibits deletion
DEP prohibits epenthesis
CONTIG Input-Output constituents form a contiguous string.
IDENT(F) is a family of constraints, one for each distinctive feature

F, that prohibit changing feature values

*COMPLEX-ONSET

assign a violation for consonant clusters syllable initial
position

*CODA

assign a violation for consonants in syllable final position

*DORSAL

assign a violation for having dorsal structure

ALIGN(FT R, PRWD R)

the right edge of every foot must align with the right edge
of the prosodic word

SPREAD [RTR] adj (X)

The [RTR] feature of a trigger [t%, 0, s¥] (x) is associated
with targeted adjacent segments (y) in the stem enforcing
[RTR] spread leftward, rightward and bidirectional grad-
ually segment by segment (Padgett, 1997).

SPREAD [RTR]-D

Every feature [RTR] is linked to every segment within a
specific domain (Padgett, 1997).

IDENT-IO [RTR]

The output segment and its input correspondent must
have identical values for the feature [RTR] (McCarthy
and Prince, 1995).

SPREAD [RTR]

Every feature [RTR] is linked to every segment within a
word (Padgett, 1997).

SPREAD [RTR] Coda-L

The emphatics located in coda position must firstly
spread its emphasis regressively covering the first part of
the word and then spread its ES progressively to the sec-
ond part of the word (Aldaihani, 2014).

SPREAD [RTR] Onset-R.

The emphatics located in onset position must firstly
spread its emphasis progressively covering the second
part of the word and then spread its ES regressively to
the first part of the word (Aldaihani, 2014).

L/R- ANCHOR (stem, G)

The segment that begins (suffix) or ends (prefix) the in-
put of the morphological constituent must stand in corre-
spondence with the segment that begins or ends (stem)
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the output of the prosodic constituent (McCarthy &
Prince 1995).

IDENT-IO- ¢

The number of the syllables in the input must be pre-
served in its output correspondent.

SPREAD [RTR] W2Onset #
W1Coda

An emphatic segment in the onset potion of the second
word must regressively spread the feature value [RTR]
to an adjacent plain counterpart segment in the coda po-
sition of the first word in the phrase.

AGREE [VOICE] W20Onset
# W1Coda

The uvular coda of the first word must agree to the coun-
terpart onset of the following word in feature [voice] at
post-lexical level.

HAVE VOICE Assign one violation mark for every segment that has no
voice specification.
NOLINK [VOICE] Assign one violation mark for linking the unspecified

[Voice] coda /¥/ with the onset in the voice feature.

MAX-10 [VOICE]

Let nasal tier= pl p2 p3...pn and output Voice tier= pl
p2 p3...pn.

Assign one violation mark for every px that has no cor-
responding py (McCarthy, 2008b).

PRESERVE /q/

Assign one violation mark when an input /q/ is not pre-
served in the output.

AGREE [VOICE]

The uvular segment in a CC sequence must agree with
the adjacent segment for the feature [voice] at the lexical
level.

AGREE [CONT]

The uvular segment in a CC sequence must agree with
the adjacent segment for the feature [cont] at the lexical
level.

HAVE MANNER

Assign one violation mark for every segment that has no
manner of articulation specification.

MAX-IO [CONT]

Assign one violation mark for every px that has no corre-
sponding py in the [cont] feature.

NOLINK [CONT]

Assign one violation mark for linking the unspecified
[cont] coda /¢/ with the onset or coda cluster in the [cont]
feature.

*FRICT [+ VOICE] ONSET

Assign one violation for every /¥/ in the onset position.

IDENT -IO FRICT [VOICE]
ONSET

The output fricative segment and its input correspondent
must have identical values for the [voice] feature in the
onset position.

HAVE [-VOICE] ONSET

Assign one violation mark for every segment that does
not have a [-voice] specification in the onset position.

MAX-IO [VOICE] ONSET

Assign one violation mark for every [-voice] segment
that has no corresponding [-voice] segment in onset po-
sition.
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*[CONT] ONSET

Assign one violation for every intermediate /y/ in onset
position.

IDENT -IO [CONT] ONSET

The output segment and its input correspondent must
have identical values for the [cont] feature in the onset
position.

STRONG [- CONT] ONSET

Onset must have a [-cont] specification.

*g/ COMPLEX Assign one violation for every /¥/ in a CC sequence.

*M/SON Assign one violation mark for every sonorant in syllable
margins; i.e. onset and coda positions (Smith 2004).

DEP-1O0 Every segment of the output has a correspondent in the

input (McCarthy and Prince, 1995).
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Appendix 2: The overall ranking of constraints

There are several phonological processes discussed in this study which interact with each other apply in
certain order in HA. These processes are: Resyllabification, Insertion, Voice assimilation, Manner of ar-
ticulation assimilation, Emphasis spread. The fortition process involves two more processes which incurs
losing specifications of the features [voice] and [cont] satisfying other highly ranked constraints in the
dialect. Each process involves a certain set of constraints. The following constraints show the interaction
between pharyngealisation and other processes in HA as discussed in this study. The order of these pro-

cesses in HA reflects in the ranking of the constraints:

*M/SON >> ONSET >>
*g/ COMPLEX, *FRICT [+ VOICE] ONSET >> HAVE [-VOICE] ONSET >> *[CONT] ONSET >> STRONG [-
CONT] ONSET >> DEP-10 >> IDENT -10 FRICT [VOICE] ONSET >> MAX-IO [VOICE] ONSET >> IDENT -10
[CONT] ONSET>>
AGREE [VOICE] >> HAVE VOICE >>
SPREAD [RTR] adj (X), SPREAD [RTR]-D, SPREAD [RTR], SPREAD [RTR] Coda-L, SPREAD [RTR] Onset-
R, SPREAD [RTR] W20Onset # W1Coda, SPREAD-1O [RTR] >>
AGREE [CONT] >> HAVE MANNER >>
L- ANCHOR (stem, 6), R- ANCHOR (stem, ) >> MAX-IO [VOICE], NOLINK [VOICE] >> IDENT-10O- o,
IDENT-1O [RTR] >> NOLINK [CONT], MAX-10 [CONT]

However, as presented in chapter 5, the alternation processes of the uvular segments /q/ and /¥/
could be the result of assimilation processes, i.e. a voice assimilation process or a manner of articulation

process on one hand. On the other hand, the alternation from /g/ — [q] is more prominent in HA due to a
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fortition process which applies after the assimilation processes have occurred. The fortition process ap-
plies gradually according to the HS’S GEN satisfying higher ranked constraints in the dialect. First, there
is the devoicing, i.e. where the segment /¥/ loses the specification of the feature [+voice]. Then, there is
the loss of the specification of the feature [+cont] which consequently leads to the optimal surface form
[q]. As part of the fortition process, other processes such as insertion and resyllabification apply respecting
SSP. As a result, the ranking of the processes in HA is as follows:

Resyllabification >> Fortition: Devoicing >> -Cont >> Voice assimilation >> Emphasis spread >> Manner

of articulation assimilation.
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Appendix 3: Spectrogram examples from the PRAAT analysis

The occurrence of the pharyngealisation and uvularisation in HA decided by acoustically measuring the
emphasis effect, i.e. the F1 and F2 of all the instances containing the segments under investigation. There
are two main pharyngealisation / uvularisation environments as reported in the previous studies: a. in the
vicinity of the pharyngealised segments in HA /sf, t*, 8%; b. in the vicinity of the uvular segments in HA
/% ¥, q, 6/. Following Shar and Ingram (2010) and Newman and Verhoeven (2002), in order to decide
whether the uvular segments have an emphasis effect in HA or not, the emphasis is measured by looking
at the spread distance between F1 and F2 for each word in the two main emphasis environments mentioned

above separately.

Emphasis in Arabic is generally characterised by the narrow distance ‘spread’ between the F1 and
F2 of the adjacent vowels. Notably, when comparing minimal pairs of plain /t, d, s/ with their pharyngeal-
ised counterparts /t%, &%, s*/, the examples with the pharyngealised segments demonstrate a raise in F1 and
a drop in F2, which brings the two formants closer together in the adjacent vowels and consonants (Shar
and Ingram, 2010; Newman and Verhoeven, 2002). This is shown in the spectrographs 1 to 4 below of
some examples taken from the collected data in HA. The acoustic analysis of pharyngealisation and uvu-
larisation using PRAAT shows the difference between plain environments and the emphasis spread trig-
gered by adjacency to pharyngealised segments /t*, 0, s°/ as well as adjacency to uvular segments /y, ¥, q,

¢/ in HA.
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Spectrogram 0-1 No pharyngealisation where F1 and F2 are further apart

Y Vi, sl

‘ : ’ |
I ‘ ] ‘
o |

Spectrogram 1 Bidirectional spreading of the plain segment /8/, female speaker. A horizontal marker indicates a
midpoint F2 frequency showing an increasing progressive uvularisation effect than the regressive one in HA.

Spectrogram 1 shows no pharyngealisation effect since this example contains the plain segment
/0/. The tow formants, i.e. F1 and F2 are further apart from each other throughout the entire word. The
opposite can be seen in spectrograph 2 below which shows pharyngealisation environment manifested in

the pharyngealised /0°/.

Spectrogram 0-2 Pharyngealisation where F1 and F2 are closer to each other

sooo bz | MO ‘ i

al

i

Spectrogram 2 Bidirectional spreading of the pharyngealised segment /8°/, female speaker. A horizontal marker
indicates a midpoint F2 frequency showing an increasing progressive uvularisation effect than the regressive one
in HA.

Spectrogram 2 shows a progressive pharyngealisation effect triggered by the pharyngealised fric-
ative /0%/. The pharyngealisation effect is manifested in F1 and F2 appearing close to each other throughout
the entire word.

Spectrogram 3 below shows a closer picture of the spread difference between the two formants in
both the plain vs. the pharyngealisation environment from spectrograph 1 and 2 above with the values of
Fi and F2 in both spectrographs. The pharyngealisation degree is measured with PRAAT software by

placing the curser somewhere in the middle of the transitional vowel. Then, the values of F1 and F2 are
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taken from the list of formants. In the plain environment with /3/, the spread distance between the two
formants is wide. F1 is low at 344 Hz. and F> is high at 1835 Hz. On the other hand, in the pharyngealised
environment with /0%/, the spread distance between the two formants is narrow. F; is slightly higher at 517
Hz. and F> is lower at 1015 Hz. The difference in the spread distance between Fi and F» in the plain /0/
vs. the pharyngealised /0°/ can be seen visually in Spectrograph 3 below.

Spectrogram 0-3 A closer look to Fi and F in plain vs. pharyngealised environments in HA

F2 1835 Hz F2 1015 Hz

F1 517 Hz
F1 344 Hz

Spectrogram 1 A closer look to F; and F; in plain vs. pharyngealised environments in HA

Spectrogram 3 shows that the difference in the spread distance between the two formants in the
vicinity of the plain /0/ vs. the pharyngealised /0%/ is substantial. In the vicinity of the plain /d/, the spread
distance between F; and F» is 1491 Hz, whereas in vicinity of the pharyngealised /d¢/ the spread distance

between Fi and F is 498 Hz.

On the other hand, the emphasis spread triggered by the uvular /y/ as shown in spectrogram 4
below depicts the occurrence of an emphasis effect triggered by the uvular /y/. It is clear in the spectro-
graph that the uvular /y/ as well as /¥/ and /6/ have an effect similar to the pharyngealisation effect of the

pharyngealised consonants /s¢, t¢, 8°/ in HA.
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Spectrogram 0-4 Emphasis spread from the uvular /y/ in HA.

Spectrogram 3 Bidirectional spreading of the uvular /y/, female speaker. A horizontal marker indicates a midpoint
F2 frequency showing an increasing progressive uvularisation effect than the regressive one in HA.

A difference in the spread distance between the two formants, i.e. F and F» is noticed in the vicin-
ity of pharyngealised segments vs. the uvular segments indicating a difference in the degree of emphasis
in HA. The degree of pharyngealisation or uvularisation refers to how close the two formants are to each
other during the articulation of an emphatic sound be it a pharyngealised or a uvular segment. The closer
the formants are, the heavier the emphasis becomes and vice versa. These findings contradict the previous
studies which report that the emphasis effect that is triggered by the pharyngealised segments is the heav-
iest. However, this is not the case in HA. The uvular segments /y, ¥, g, 6/ seem to have a heavier emphasis

effect in HA as presented in Table 3-3 page 40.



Appendix 4: HA compiled data

Input Output Gloss
Examples of /g/ in HA
/gaf/ [gaf] ‘Personal belongings’
/haga/ [haga] ‘thought to’
/?agfar/ [?agfar] ‘aggressive’
Examples /g/ and /¢/ in HA
/gargar/ [gargar] ‘chatter’
/starca$/ [s‘arfcal] ‘reckless’
/fangah/ [Jangah] “flip’
Examples /gq/ in HA
/qi:fa/ [qi:fa] ‘ugly’
/qangfa/ [qanta] ‘serving dish’
/quh/ [quh] ‘original’
/qalb/ [qalb] ‘pendant’
/qaBrah/ [qabrah] ‘a mess’
/qamh/ [gamh] ‘wheat’
/qitia:r/ [qit'a:rf] ‘a train’
/muga:balah/ [muqga:balah] ‘an interview’
/qana:h/ [qan‘a:h] ‘a chanel’
/qa:bil/ [qa:bil] ‘accept’
/qurQah/ [qur'Sah] ‘a toss’
/fustuq/ [fustuq] ‘pistachio’
/qarjah/ [qarfjah] ‘a village’
/?aqallid/ [?aqallid] ‘imitate’
/mantfiqah/ [man‘tiiqah] ‘area’
/tari.qah/ [t'ar't:qah] ‘a way’
Examples phonemic status of /q/ and /g/ in HA
/rawa:q/ [rawa:q] ‘gallery’
/rawa.g/ [rawa:g] ‘chill’
/qir/ [qir] ‘confess’
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/qaf/ [qaf] ‘straw’
/gaf/ [gaf] ‘luggage’
/qalb/ [qalb] ‘pendant’
/qas‘ir®/ [qas‘irf] ‘shorten’
Examples allophonic status of [¢] in HA
/?aqbtal/ [Pacbial] ‘escape’
/buqfah/ [buclah] ‘a stain’
/gir/ [cirfi] ‘settle’
/gaf/ [gaf] ‘luggage’
/galb/ [cal‘b®] ‘heart’
/gas‘ir/ [cas®irt] ‘palace’
HA syllable patterns

Light /ma.ra/ [mfa.rfq] ‘a woman’
/gah.wa/ [gha.wa] ‘coffee’
/ka.bat/ [ka.bat] ‘closet’

Heavy /rar/ [ra1] ‘opinion’
/?1:/ [?1:] ‘yes
/?a:.na/ [?a:.na] ‘r
/kaf.ta(h)/ [kaf.ta(h)] ‘camping’
/fbab.a:t/ [tbab.a:t] ‘meatballs’

Superheavy /fu:t/ [fu:t] ‘wasp’
/bift/ [bift] ‘coat’
/sfméa:t/ [s‘mia:tf] ‘table cover’

Onset consonant clusters in HA

/ba.qa.rah/ [bga.rah] ‘cow’
/si.wa:.rah/ [swa:.rah] ‘bracelet’
/Ba.ma.ra.tah/ [6méar®.tah] ‘his fruit’
/hi.ma:r/ [hmfa:rf] ‘donkey’
/tal.Juk/ [tCalyf] ‘she chews’
/fa.dza.rah/ [Jdza.rah] ‘tree’
/wa.ra.qah/ [wri.gah] ‘paper’
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/da.ra.dzah/ [dri.dzah] ‘stair’
/Qa.ta.bah/ [Cti.bah] ‘threshold’
/ha.da.bah/ [hdi.bah] ‘protrusiont
/dza.0a.bah/ [d30i.bah] ‘phloem’
/ha.la.qah/ [hli.gah] ‘earing’
/ma.ra.qah/ [mri.gah] ‘stew’
Metathesis in HA
/qah.wah/ [gha.wah] ‘coffee’
/faS.rah/ [/Sa.rah] ‘a single hair’
/nay.lah/ [n*ya.l‘ah] ‘palm tree’
/fah.wah/ [/ha.wah] ‘desire’
/sfay.1ah/ [s*ya.l‘ah] ‘sheep’
Right-most superheavy syllable (CVCC and CVVC) is stressed in HA
/bift/ [ 'bift] ‘cloak’
/dza.last/ [dza. last] ‘I sat’
/san.dart/ [san. dart] ‘I froze’
/ba:.last/ [ba:.'laqt] ‘I exaggerated’
/ta.la€.0amt/ [ta.laC. Bamt] ‘I stuttered’
/?in.ta.Saft/ [?in.ta. Qaft] ‘I refreshed’
/zi.bi:l/ [zi.'bi:]] ‘date basket’
/bar.da:n/ [bar. da:n] ‘cold’
/ka:.bu:s/ [ka:. bus] ‘nightmare’
/jad.ri.su:n/ [jad.ri. su:n] ‘they study’
/ji.zits.tun/ [ji.zit. t'umn] ‘they devour’
/jin.tar.ko:n/ [jin.tar. ko] ‘being left’
/mu.na:.fa.sa:t/ [mu.na:.fa. sa:t] ‘competitions’
/ni.qa:.fa:t/ [ni.qa:. [a:t] ‘discussions’
The penultimate superheavy syllable CCVVC and CVVC is stressed in HA:
/se:r.ha/ ['ser.ha] ‘her belt’
/da:r kum/ ['da:r.kum] ‘your room’
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/fta.he:t.hum/ [Jta. he:t.hum] ‘I desired them’
/tan.nu:r.ti/ [tan. nu:r.ti] ‘my skirt’
/gdu:r.na/ ['gdu:r.na] ‘our pots’
/sdu:rkum/ ['sdu:rkum] ‘your chests’
Stress heavy penultimate in HA
/kub.ri/ [ 'kub.ri] ‘a bridge’
/da:.fi/ ['da:.fi] ‘warm’
/tar.tar/ [ 'tar.tar] ‘sequin’
/Ba..bit/ [ 'Oa:.bit] ‘stable’
/swa..ra/ ['swa:.ra] ‘a bracelet’
/Omar.tah/ [ Omar.tah] ‘his fruit’
/fVar.tik/ [[Qar.tik] ‘your hair’
/t'a.l’al.taj/ [t'a. 1°al.taj] ‘you exited’
/ma.ya:.bi/ [ma. ya:.bi] ‘pockets’
/ma.na:.0%r/ [ma. na:.d%r] ‘scenes’
/ha.rag.ni/ [ha. rag.ni] ‘burned me’
/kin.dar.ti/ [kin. dar.ti] ‘my shoe’
/mal.gu:.fah/ [mal. gu:.fah] ‘nosy’
/Sa:.fu:.ra/ [Sa:.'fu:.ra] ‘the 10
/far.bak.tik/ [far. bak.tik] ‘I tangled you’
/m‘a:.s*a:.rah/ [mfa:. s%a:.rah] ‘a pipe’
/mar.dzu:.dzah/ [mar. d3u:.dzah] ‘clumsy’
/fa:.Sir.kum/ [fa:. Cir.kum] ‘your poet’
/hin.dza.rat.ha/ [hin.dza. rat.ha] ‘her throat’

/mu.han.di.sat.na/

[mu.han.di. sat.na]

‘our engineer’

/mi.t'a:.bi:.dgah/

[mi.t‘a:. bi:.dzah]

‘his boxes’

Stress heavy antepenultimate in HA:

/kam.bi.liff/ [ ' kam.bi.liff] ‘your blanket’
/gid.1i.t1/ ['gi0.li.ti] ‘my bang’
/sa:.hi.ti/ ['sa:.hi.ti] ‘my yard’
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/sta:.rat.kum/

['sta:.rat.kum]

‘your curtain’

/kfe: Jat.ha/

['kfe:.Jat.ha]

‘her mane’

The effect of the segments /%, ¥, g/ on a precedi

ng /s/ in HA

/jusa:qu:na/

[jus‘a:qu:na]

‘they are being guided’

/jusqaun/ [jasqaun] ‘they are offered a drink’

/jisqa¥/ [jis‘qal]/ [jis‘cal]/ ‘crash’

/busa:q/ [bus‘a:q]/ [bus‘a:c] ‘spit’

/basqah/ [bas‘qah]/ [bas‘cah] | ‘black rock land’

/wasy/ [was'y] ‘dirty’

/sbayah/ [s‘b'ayah] ‘accumulate minirals’

/masyarah/ [mas‘yarah] ‘cynicism’

/siyrah/ [siyriah] ‘obediance’

/masgabah/ [mas‘qab‘ah] or ‘starvation’

[mazgabah]
Additional examples from HA effect of the segment /r/ on a preceding /s/:%

/sajjarah/ [s‘ajja:rh] ‘acar’

/sabbu:rah/ [s‘ab‘b'u:r‘ah] ‘board’

/sirwa:l/ [sfirfwialf] ‘trousers’

/su:rah/ [s‘a:rfah] ‘Surat’

/bsirSah/ [bSs‘ir'Cah] ‘quickly’
Additional examples of the status of /c/ and /g/ in HA

/giri:b/ [dziri:b] ‘nearby’

/kibi:r/ [fibi:r] ‘big / large’

/rigi:g/ [ridzi:d3] ‘thin’

/giblah/ [dziblah] / [dziblah] ‘west’

/riglah/ [riglah] / [ridzlah] hisitant’

/migbil/ [midzbil] / [midgbil] | ‘forthcoming’

/gili:b/ [dzili:b] / [d3ili:b] ‘well’

224

3The emphasis triggered by the secondary emphatic segments such as /r/ is beyond the scope of this research. However, the
examples reported here since they are observed during the data collection process.



Emphasis effect triggered by /¢/ in HA

/calb/ [cal‘bf] ‘heart’
/ciful/ [cif'ul] ‘lock’
/sircah/ [s‘irfcah] ‘a robbery’
Occurrence of pharyngealised /I/ in HA
/ya:l/ [xa:1¢] ‘my mother’s brother’
/yabal/ [xabal] ‘crazy’
/alab/ [Bal’abf] ‘he won’
/wala/ [gal’a] ‘love’
/ciful/ [ciful] ‘lock’
/calb/ [cal‘bf] ‘heart’
/cla:s/ [cl'a:sf] ‘glass’ (loan word)
Minimal pairs of pharyngealised and plain counterpart segments in HA
/t"/ and /t/ /tal/ [tal‘] ‘overlook’
/tat/ [tat] “hill’
/futtu:r/ [fattar] ‘breakfast’
/futu:r/ [futu:r] ‘lethargy’
/bitt/ [b#t7] ‘hit’
/bit/ [bit] ‘decide’
/0%/ and /0/ /fad®/ [ffadf] ‘rude’
/fad/ [fad] ‘unique’
/&fa:l/ [0fa:If] ‘remain’
/da:l/ [0a:1] ‘humiliate’
/&furu:f/ [0farfa: Y] ‘circumstances’
/duru:f/ [Ouru:f] ‘weeper’
/hadfir/ [hadfirf] ‘ban’
/hadir/ [hadir] ‘caucious’
/s'/ and /s/ /ra:st/ [rfa:st] ‘align’
/ra:s/ [ra:s] ‘head’
/sfa:l/ [s*a:]f] ‘attack’
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/sa:l/ [sa:l] ‘spill”
/sfur/ [sfair] ‘horn’
/su:r/ [su:r] ‘fence’
/Qasfi:r/ [Casiirf] ‘Juice’
/Qasi:t/ [Casi:r] ‘difficult’
/d*/~[0°] and /d/ /ofar/ [0°a:r®] ‘harmful’
/da:r/ [da:r] ‘house’
/mafru: o/ [miafria. 6] ‘imposed’
/mafru:d/ [mafru:d] ‘straightened’
/jidfit/ [j510%f*] ‘overflow’
/jidit/ [jidif] ‘push’
Uvularisation examples of /y, ¥, q, ¢/ in HA
/yal/ [xfal] ‘vineger’
/wal/ [al] ‘precious’
/qa:l/ [qa:If] ‘exagerate’
/ca:l/ [ca:l] ‘“fried’
Emphasis spread at word level in HA with pharyngealised segments
/Qas®/ [Cfast] ‘hard’
/tar/ [ta:rf] ‘drum’
/1afd¢/ [1‘afof] ‘pronunciation’
/da:q/ [0fa:<] ‘lost’
/&%a.la:m/ [0fa.lfa:mf] ‘darkness’
/mih.ma:s‘/ [mih.ma:s‘] ‘pan’
/ba.la:t"/ [bf.La:t] ‘tiles’
/thu:.ba/ [ta:.bia] ‘brick’
/mar.ma.t‘a/ [mfarf.m‘a.t‘a] ‘problematic’
/ta:r.bi.ga/ [ta:rf.bi.ca] ‘crumbling’

/mur.0%.Sa/

[mfuar®.0%.Ca]

‘wet nurse’

/s‘u:.ma.Sa/

[s‘u:.ma.Ca]

‘room’

Emphasis spread at word level in HA with uvulars
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/yam/ [yam®] ‘vacuum’
/sab/ [qab‘] ‘disappear’
/safl [qaft] ‘cheat’
/qal/ [qal] ‘little’
/cam/ [cam®]®* ‘rise’
/ya.la:l/ [xa.la:lf] ‘dates’
/ya.lac/ [ya.l'ac] ‘create’
/na.yal/ [n°a.xalf] ‘palmtrees’
/sa.mar/ [qa.m‘arf] “fill’
/la.gam/ [la.gam®] ‘mine’
/ca.Jam/ [ca.l'amf] ‘pen’
/qa.lag/ [qa.laq] ‘worry’
/ma.qar/ [mfa.qarf] ‘headquarters’
/ca.la$/ [ca.l’af] ‘rip’
/fi.cal/ [[i.calf] ‘lift’
/yaz.bi.ca/ [yaz.bfica] ‘storm’
/sar.ba.la/ [qart.béa.l‘a] ‘trouble’
/sa.ma:.ra/ [qa.mfa:.rfa] ‘backseat’
/ha.la.qa/ [ha.la.qa] ‘ring’
/qa.man.da/ [ga.m‘an®.da] ‘gist’
/ca.ram.ba$/ [ca.rfam®.b'al’] ‘rusty’
Emphasis spread to prefixes and suffixes pharyngealised segments in HA.
prefix /?a+ttiarrib/ [?at+t'ar'r'ibf] ‘anounce’
[?atratit‘ib/ [¥a+rfat’tibs] ‘humidify’
/na+s‘bir/ [nfa+s'blirf] ‘wait’
/ja+dmir/ [jfatd'mtir] ‘cover’
suffix /tarr+ik/ [ta:r’+ik®] ‘your drum’
/t'a:r+ha/ [ta:r'+hia] ‘her drum’
/t'a:r+na/ [ta:r'+nia] ‘our drum’

% The velar /g/ under emphasis spread effect from the adjacent vowels /a, 1, u/ surfaces as [G]
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/sSu:r+k/

[sSa:r+ike]

‘your horn’

Emphasis spread to prefixes and suffixes from uvulars in HA.

prefix /jatylug/ [Jfat+yl%ac] ‘he creates’
/ ?a+yabbir/ [atyabbiirt] ‘to tell’
/na+ymur/ [nfa+Bmiar] ‘we fill’
/?a+qassam/ [?at+qarssam] ‘I devide’
/?a+cla%/ [atcléalf] ‘I uproot’

suffix /yalag+ik/ [xalfac+ike] ‘he creates you’
/buyu:r+ik/ [buys:r+ikf] ‘your scent
/samar+hum/ [samSar®+ hfam¢]® ‘he filled them’
/qassam+na/ [qassam+na] ‘we devided’
/cala§+hum/ [cal‘afé+h*am®] ‘uproots them’

Post-lexical emphasis spread from pharyngealised segments in HA

/fa:bbat # t'ibi:nah/ [Ja:bbat® # t'ibt:n‘a] | ‘she started a fire’

/nuwa:fid # 0a:kka/ | [nuwa:fidf # ‘narrow windows’
Ofa:fk'kfa]

/ha:ris # s‘a:hi/ [ha:ris® # s'a:h'] ‘alerted guard’

/fam # t'1:b/ [Jam # t'i:bf] ‘he smelled a perfume’

/?akal # ofifra/ [Pakal # &%if'r'a] ‘he ate his nail’

/limah # s*u:ra/

[limah # s'a:r'q]

‘he saw a picture’

No post-lexical emphasis to no

n- counterparts of the pharyngealised in HA

/nafat # mat‘nu:y/

[naSat # mfatn®a:y]

‘I qualified a rich man’

/tilmi:0 # mahou:¢¢/ | [tilmi:0 # ‘a lucky student’
mfah®0a:0%]
/ka:s # mas‘bu:b/ [ka:s # mas‘b'u:bf] ‘a poured cup’
Blocked progressive post-lexical emphasis in HA
/?ahit® # tamir/ [ahit® # tamir] ‘I put dates’
/?abi: 8¢ # dahab/ [2°b%4:0° # dahab] ‘I lay eggs’
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85 The examples [n‘a+yméur’] and [sam‘ar+ h'um®] are presented here to show the emphasis spread triggered by the uvular
segment /g/ in HA. However, the final output forms would be [n‘a+qm‘rf] and [qam‘ar'+ h"am®] as a result of alternation from
/8/ to [q] in HA. The alternation between the uvulars /¥/ and /q/ is discussed in chapter 5.



/fahs® # sali:m/

[ffah’s® # sali:m]

‘intact examination’

Blocked post-lexical emphasis spread from uvulars in HA

Regressive /zay # famma/ [Zay # Jamma] ‘he took Shamma’
/farrag # sajja:rta/ [far'r’ak # sajjarta] ‘he emptied his car’
/wabBaq # tasliima/ | [wafB0aq # taslima] | ‘he recorded his submission’
/harag # be:ta/ [harfac # be:ta] ‘he burnt his house’
Progressive /mattar # wurfiti/ [mattar # gur'fit'i] ‘he measured my room’
/killif # yabal/ [killif # yabal®] ‘very crazy’
/sakkarat # qana:ta/ | [sakkarat # qana:ta] | ‘his channel closed’
/kisab # calbi/ [kisab # cal'bi] ‘he won my heart’
Direction of emphasis spread of the pharyngealised segments in HA
Regressive /Sabat’/ [Cabat®] ‘stupidity’
/1afd¢/ [l‘af'df] “pronunciation’
/hat¢/ [hfatf] ‘put’
/hari:s¢/ [harf:sf] ‘keen’
Progressive /tar/ [ta:rf] ‘drum’
/tfa:l/ [t'a:lf] ‘overdue’
/&fa:q/ [0%a:$f] ‘lost’
/sfa:dz/ [sa:dsf] ‘grill’
Bidirectional /matf.ju:r/ [méat®.a:rf] ‘reckless’
/matf.bu:q/ [mfat®.ba:q] ‘printed’
/ma€.t'u:b/ [méaSe.t%a:bt] ‘ruined’
/mas.tu:l/ [mfas®.ta:]] ‘drunk’
/mas.tu:r/ [mfas‘tia:r] ‘lined up’
/mad’.mu:n/ [mfad’.m:nf] ‘guaranteed’
/man.ou:r/ [mfan®.0%:r¢] ‘perspective’
/mas®.du:m/ [mfast.de:m] ‘shocked’
/maf.su:l/ [méaf®.s%a:l] ‘detached’
Double emphasis source of the pharyngealised segments in HA
Bidirectional /mud‘.tar/ [mfadt.tar] ‘forced’
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/madt.bu:ts/

[mfad®.bu:tf]

‘exact’

/musS.téaf/

[mfast.t‘af]

‘aligned’

Direction of emphasis spread of the uvular segments in HA

Regressive [ray/ [rfay] ‘luxurious’
[axy/ [26axy] ‘hurt’
/dla:s/ [dTFa:¥] ‘a sock’
/fu.ru.q/ [Jar'a:q] ‘sunrise’
/marac/ [méar‘ac] ‘stew’
/bac/ [bfac] ‘pale’

Progressive /yam/ [yam®] ‘vacuum’
/sab/ [qab‘] ‘disappear’
/qan/fa/ [qanfffa] ‘a serving dish’
/Garm/ [car‘m‘] ‘chivalrous’

Bidirectional /ra.gi/ [rfa.qi] ‘weeping’
/ma.qar/ [mfa.qarf] ‘headquarters’
/mag.lab/ [mfac.I*abf] ‘a prank’

No opaque segments of pharyngealised /t¢, %, s*/ in HA

/i/ /tajja:t/ [tqjjia:tt] ‘layers’
/o%ajf/ [0°a:;j ] ‘guest’
/sajtiar/ [sajt'arf] ‘dominate’

/[/ /taffar/ [tafs[ir] ‘splash’
/batfa/ [b'at’[*a] ‘Caesarian’
/?aftéar/ [2¢ftar®] ‘the best’

/w/ /sfuwa:miq/ [sfawa miff] ‘rooms’
[?at'wa:r/ [Patwia:rf] ‘stages’
/?awodta:q/ [awf0ia:(f] ‘situations’

/i/ /ofifir/ [0 ‘nail’
/sfifir/ [sSifr] ‘zero’
/nit'ah/ [n‘it‘ah’] ‘gore’

/i:/ /sfi:n/ [si:nf] ‘China’
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/Qasfi:r/ [Cas't:rf] ‘Juice’
/bi:tta:r/ [b:tfa:rf] ‘veterinarian’

/u/ /&%ulm/ [0%al'm®] ‘injustice’
/sfuk/ [s'ak] ‘close’
/futtar/ [fatiar’] ‘breakout’

No opaque segments of uvular segments /y, ¥, q, 6/ effect in HA

/i/ /Ba:jib/ [Ba:jb] ‘absent’
/fa:;jiy/ [fa;jey] ‘annoyed’
/Gajmar/ [cajm‘ar] ‘cream’

/[/ /qraf/ [criuf] ‘coins’
/safmara/ [Baf'm‘ara] ‘joking’
[fay/ [[Fax] ‘pee’

/w/ /qawam/ [gawa:m®] ‘figure’
[Pawra:q/ [*aw'ra:c] ‘papers’
/zawax/ [zZaw‘ak] ‘deflected’

/1/ Na:si/ [Fa:ki] ‘cancelled’
/Giba$/ [cibtal] ‘spread’
/zibay/ [Z'ibfay] ‘lie’

/i:/ /yi:ra/ [xtr'a] ‘goodness’
/raqi.q/ [ffaqiq] ‘tender’
/t1:6/ [ri:G] ‘saliva’

/u/ /yubar/ [yabiar] ‘Khobar’
/bucar/ [bfacart] ‘cows’

Alternation of uvular segments /q/ and /¥/ in HA

No change of [q] in HA

a. /q/ adjacent to voiceless obstruent segments

/muqtarah/ [muqtarah] ‘suggestion’
/Ritqa:n/ [?itqa:n] ‘perfection’
/waqgha/ [wagha] ‘shameless’

b. /q/ adjacent to a pharyngealised segment
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/?aqstart/ [Paqgstar] ‘truncated’
/taqd’t/ [taqdfi] ‘compensate’
/bat'r’iq/ [bSat'r'iq] ‘penguin’
/méaqta:ra/ [mfaqtia:ria] ‘trailer’
/qajstar’/ [qqjsiarf] ‘Caesar’
/qisista/ [gis‘sta] ‘story’

¢. /q/ adjacent to a back vowel /a/ and /&/

/qudra/ [qudra] ‘ability’
/qasam/ [qasam] ‘swear’
/wiaqe:r®/ [Wiaqu:r®] ‘dignified’
/muqa:rfanah/ [muqa:r‘anah] ‘comparison’
/qar‘a:r®/ [qarfa:rf] ‘decision’
/faqi:ria/ [faqt:ria] ‘poor’

Voicing of /g/ to [6] in HA as a result to an assimilation to a voiced adjacent segment
/Sqa:1/ [Cea:lf] ‘male head piece’
/bfaqSa/ [b'ucia] ‘a stain’

/biqarfa/ [bicarfa] ‘acow’
/yalsq/ [xalic] ‘creatures’
/qmfa:f/ [emfa] ‘textile’
/Tagmia/ [[Faemia] ‘a bite’

Voicing + spirantisation of /q/ to [k] in HA

/taqri:ban/ [tari:ban] ‘almost’

/faqria/ [faria] ‘a paragraph’
No change of [¥] in HA

/tagrii.d/ [taprii:d] ‘tweet’

/mfasréib/ [mfarriib] ‘a paragraph’

Fortition by devoicing and manner of articulation change of /¥/ to [q] in HA

a. /¥/ — [q] in consonant clusters or CC sequences

/sliga/ [qlica] ‘depression’

/lgw:d/ [lqu:d] ‘jowls’




/s‘am®s/

[s‘amq]

‘glue’

/stSar'rs/

[qtiarr®]

2

‘male head wear

b. /¥/— [q] in a pharyngealisation environment

/&famt/ [0faqtf] ‘pressure’
/bYar0’/ [b%aqof] ‘detest’
/s'Birt/ [sqirf] ‘little’
/Bam‘t.0'a/ [qam‘i:d'a] ‘regrettably’
c. /¥/ — [q] in onset position
/sala/ [qalfa] ‘precious’
/st:1%a/ [qi:rfa] ‘jealousy’
/Ba:zi/ [qa:zi] ‘warrior’
/sarfa/ [qurifia] ‘room’
/sab‘r'a/ [qabfrfa] ‘irritant’

/g/ — [c] in a pharyngealised environment in HA in the vicinity of the back vowel /a/

/gaméar®/ [cam®ar®] ‘moon’
/ga:rfa/ [ca:rta] ‘historical mountain’
/frgaf/ [Jicaft] ‘pieces’
/gartas/ [car‘a¥] ‘squash’
/ga:m®/ [ca:m®] ‘he rose’
/gidlah/ [ct0%lah] ‘bangs’
/gimt/ [Gim‘t] ‘I stood up’
Examples of /q/, /¥/, /y/ and /g/ as phonemic segments in HA

/q/ /qaft/ [qaft] ‘straw’

// /safs/ [8af*]/ [qaft] ‘cheat’%¢

v/ Iyaf¥/ [xaSf] ‘hide’

/9/ /g9af*/ [9af*] ‘luggage’

More examples of aternation between uvulars /¥/ — [q] in HA
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However, after careful and further discussion with speakers of the same dialect, the output of /kaf*/ is actually [qaJf] in HA.



/sab/ [qab‘] ‘disappear’
/ragi/ [rfaqi] ‘weeping’
/Ba:jib/ [qa:j*bf] ‘absent’
/safmara/ [qaf'm‘ara] ‘joking’
/zawwax/ [Z'awwaq] ‘deflected’
/nagmah/ [nagm‘ah] ‘a tone’
/sama:rah/ [gqam‘a:ra‘h] ‘one row’
/tagja:n/ [tugja:n®] ‘tyranny’
/safi:mah/ [qafft:m‘ah] ‘stupid’
/?ags‘a:n/ [Pars‘a:n’] ‘branches’
/Pitisa:l/ [?iqtisa:l] ‘washing’
/fara:s/ [fara:q] ‘emptiness’
/saflah/ [qafilfah] ‘negligence’
/?axra:b/ [*aqria:bf] ‘strangers’
/jasmur/ [jfaqm®arf] “fill up’
/surrah/ [qurrfah] ‘bangs’
/laBsah/ [laBqah] ‘alisp’
/mgabfah/ [?#mqab’fah] ‘fussy’
/minsar/ [mfigqarf] ‘cocky’
/ladgah/ [l‘aqah] ‘a sting’
Assimilation between uvular segments in HA at the phrasal level
/fma:x # yalaf/ [fmfa:y # yal‘af’] ‘Khalaf’s headdress’
/saly # ya:li:/ [sal's # a:l%:] ‘very expensive’
/?inzila:q # yud‘ru:fi/ | [?inzila:q # ‘herniated disc’
quo‘riaf'i]
/za:¥ # calbi/ [z'a:G # cal'bfi] ‘deflected my heart’
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