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Abstract

4dar s si siiModem Saith Aréibian LanguagésenceforthVISAL), spoken in
Jiddat ALHarasis/dl\i ddodt ein Ceftral OfmaB.sSTheASAL branch of languages came to
the attention of European scholars around 183
by Thomas Bertram in 1929. OtThenmasBertaminthevas con
1930sand by Thoms Johnstone in the 1970s. To date, h
remain scarce. darsl si i's | abell ed(Massleya def i n
2010.

This thesis is the first amaflrsfhand§eldodta t he 9
since Johnstonebés work conducted over 43 year
l i nguistic documentation of Jdarsisi

Qualitative and quantitative methods are applied to the investigation of the phonetics and
phondogy ofiar s si . A database of audio, video and
analysed word lists, narratives and conversations was produced for linguistic analysis. Acoustic
analyses were done using the linguistic analysis programme PRBg€Fsma & Weenink,

2020. Linearmixed model tests were run using the statistical programme R to provide

statistically founded result€hapter Onelntroductioni nt r oduces the Jdar sl si
presents the aims and objectives of the study, research questions and the structure of the thesis.
Chapter TwoLiterature Reviewpresents the literature review in terms of linguistic diversity in

Oman, the MSAL, 4 ar s i s ChapteaTheMetimgotogydesciibesthen Se m



methodology in terms of fieldwork, consultants, data collection, transcription, and acoustic and
statistical analysis.

ChapterFouPhonetics and Pphoeoéntgy arf owaesvViséw c
sound system. It considers the consonant phonemes and their allophones, provides an overview
of the vowel phonmes and their allophones, and lays particular focus on the class of consonants
known in the |iterature on Semitic | anguages
emphatics pattern phonologically with the voiced consonants as opposed to éhesgoic
consonants.

ChapterFiveThe Phoneti c Re%tdpii ssateise m gatft stopsoyt hiles i1 a
examining temporal and naemporal acoustic parameters in an attempt to establish a) how the
emphaticstopsare realised phonetically, b) how the emphgtpsdiffer from their non
emphatic counterparts, and c) the extent to which the phonological patterning of the emphatic
and voicedstopsis reflected in thie acoustic phonetics. The temporal parameters examined are
Voice Onset Timg¢hencefortivOT) and oral closuréduration, while the notemporal
parameter ishe presencer@absence oflottal closuregxhibited by each segment across the
data.

Chapter SixThe Phonetic Realisation dfar s | s i irfvestigates the fricatives in
4ar s1 si . stopstempavat and netemporal acoustic parameters are examined in an
attempt toestablisha) how the emphatic fricatives are realisedrtizally, b) how the emphatic
fricatives differ from their plain counterparts, and c) the extent to which the phonological
patterning of the emphatic and voiced fricatives is reflected in the acoustic phonetics. In terms of

temporal parameters, fricatialuration and overall segment duration are measured to establish



how the emphatic fricatives differ from their plain counterparts. In terms efamporal
parameters, it looks at the number of-@ed postrication silent lags, frication intensity and
Centre of Gravityof the spectruth(henceforthiCoG)t o est abl i sh whet her dar
fricatives are realised typically as ejectives or as backed consonants.

Drawing evidence from the acoustic characteristics of the emphatics and their plain
counterparts and from their phonologipakterning, the thesis presents overall results that
support the | aryngeal categorisation of darsi

argued byHeselwood (2020andWatson & Heselwood (201®)r the sister languages of

darsisi, M @i, lrathier thamthee tradiioeal categorisation based on voicing. The
emphatics and canonically voiced o s o n a nntbreathedr,e whi | e t he consonar
traditionally theathedd O6voicel essd are 0

11t is a measuréhatquantifies the average elevation of frequencies within a spectrum.
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Note on Transcription Methods

Detailed phonetic transcription using IPA symbols was done only at the start for the
Swadesh | ist, other word |ists, and one text
majority of the data later were phonemically &mdad phonetically transcribed using IPA
symbols. The broad phonetic transcriptions were used in the case of certain phonemes, such as
the long vowels that undergo diphthongisation in certain phonetic environments (discussed in
4.4). With regard to names of languages, the spelling style that got the higher number of hits in
Google was adopted and other known names and spellings were also giveroirtlvasmn
Semitic languages. In case of the Semitic languages, and particularly the MSAL, the spelling
style used in Semitic studies was adopted. In terms of place names, names of governorates,
cities, towns, and villages, they were given in Roman ordpy as they are found @oogle
maps and were phonemically transcribed to the best of my knowledge.

It should be noted here, however, tthephonemic transcription of names of
governorates, places, cities, towns, and villages was based on pn@atmciation of these
names; and thattleymbol/ 1 / whi ch is used for thenmpbhilgt i ¢ sou
pharyngealisegerseSi mi | ar | y, t hlsasediatraescribiygmdme of thé 1 /
emphati c ph o nirdicetirg that theyre daclked s |

All thedata in the illustrative imagegere transcribed phonemically and broad phonetic
transcriptions were given in case of some long vowgish undergo diphthongisation process.

In the illustrative images, only the segment balisgussed was segmented with all the details
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1. Chapter One Introduction

1.1.BACKGROUND TO STUDY

This study of darsl si i's the first to emer
Johnstone in the 1970s. darsisi, damilyesndanger e
spoken only in the Sultanate of Oman witBiddat AFHarasis(1 9 ASBnfNNj , 43 6j Byl 6 Nj
around 3501000 speaker@Moseley, 201pf r om t he Jdarsl si tribe. Aft
darsisi and darUsdos by Thomas Bertram in 19209
the 1930s and later by Thomas Johnstone in the 1970s, no other major worknhésnieeen
darsi si b-hawikddta.on f i r st

The main goal othisthesiss t o provi de a | i nfgcusng®rt i ¢ anal 'y
aspects of the phonetics and phonology of the langU&gemain areas of interest are the sound
systemof the languagen generab nd t h e c | a sosindgn partibuantrpaddition] ¢ 6
through the recordingf everyday activities of the speakers and other cultural activities practised
in the aredor analyses purposeshe studydocumengaspect®fc o mmuni t yabds cul t ur e
lifestyle.

The study is based on firkand data, elicitations, and natural speech recordings,
collected infouronemont h vi sits since 2016 fronml-speaker s
Wu st a / ngovernosatesntOman/in the townalbu Mudhabi/idbou meRdE bwhich is
around 50 kilometres east of the cityHtdima/ h 0 i(19°B1692.20 N, 56° 6&97.DE) in

Jiddat AFHarasison the way tAl-D u g md dugmd It should be noted here that the names of
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larger settlementglacesand areaare given using Roman orthographyf@asnd onGoogle

Mapsand sometimes on road signs in Onfsee3.5).

1.2.0OVERVIEW OF AIMS AND CONTEXT

Thisthesisis the first step towards the documentationdi e v ar s 1 s i | anguag:
studying its phonetics and phonology. Given t
important to collect all the possible datehelp in preserving the language and its linguistic
characteristics.

Thisthesisprovides a descriptiveanalysis ofpphonemes, consonants and vowatgja
quantitativea n a | y s i s obstiuenspeechssdurds. déstablisheaphonemenventory,

identifies the natural classes of phonemes,iavestigates thpatterns otllophory in different

contexts.

Oneareaoff ocus of the thesis is the class of e
very little is known about these soundsinMSAn gener al and i nthedsar sl si
examines how these sounds are articulatedi1 ar s 1 s i i n comparison to o
dialects.ltat t empt s to establish the nature of &édemph
suitable | aryngeal categorising system for Ja

1.3.RESEARCH QUESTIONS

The esearch questionbkis study addresses candqadsumedinder the followingyeneral

gquestions
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T What are the different phonemes and al l
T What i's the nature o0o% emphatic sounds i
1 What are th@honeticcharacteristics aheemphaticcompared taheir plain
counterparts in “Yarsisi?

 Isthe laryngeal category ih a r sbdsedion voice am breath?

Thefirst question is addresséagroughminimal and neaminimal pairsanalysis The
phoneme8occurrencein various contexts in both elicited and natw@a¢ech recordings are
investigated in detail to establiphtterns of allophony

The second question is addressedbgstigatingrelevantacoustic parametets
establish the nature of emphaticstim r sMO$ andoccurrence of glottal closures and releases
arechecked in the case sfops while theoccurrence opre- and posffrication silentlags
(whichmay either be oral gglottal closures)frication duration, and frication intensity are
investigated in the case of fricatives.

The third question is dealt with by investigatihg following acoustic parametesich
have been shown to be relevant in the study ofhatigs VOT, oral closure duratiomglottal
closure/releasesegment duratiorirication duration, and frication intensity.

The fourth question ianswered byooking into the results dheacoustic characteristics

ofiar svylosiced, voicel ess andtdeir phenolpgita paitemidg. o b st r uen
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1.4.STRUCTURE OF THESIS

The thesis comprisesevenchaptersaand is structureds follows

Chapter Onelntroductionbriefly introduces thelanguage and the study itsdlfsetsthe
aims andbjectivescontext questions, and structure of thesis

Chapter TwolLiterature Reviewntroduces the linguistic situation in the Sultanate of
Oman where Jarsli si i's spoken. It provides inf
Oman fromthreelanguage familiesSemitic, IndeEuropean, and Bantu. Then, it focuses on the
Semitic |l anguage family and specifically on t
detailedliterature review on the class efphatisin Semitic languages

Chapter ThreeMethodologydescribes thgeneraimethodologyfollowed in the thesidt
providesoverallinformation about the fieldwork, data sourclesguage consultants, data
collection, transcription, anghalyses systemBetailedmethodological information for phonetic
investigationgs provided withinrelevant chaptersees.2and6.2).

ChapterFourPhoneti cs and Ppravidesah ovgryiew offthe phaneted s i
and phonology of Jarslsi. It anal yses the dif
allophonesThen, it givesan overviev of thevowel phonemes and their allophoreslthe
diphthongs.

ChapterFiveThe Phonet i ¢ R eStdpdisaghonetiostudyofl a fiat s 1 s i
stops It examina the acoustic characteristicssibpsand especially themphatics to establish

whether they areealised as ejectivess in EthieSemitic languages, dtacked

2The ter m 06 biathikworkiiom Belemy2067 )b refer tonon-ejectiveemphatic sounds avoiding their
categoristion as eith@haryngealised/uvularised/velariged

24



(pharyngealised/uvularisids in some varieties of Arabin addition, itinvestigats the
acoustigparametersf VOT, glottal closurérelease, and oral closure durattorcheck if they
distinguishthe emphatics from their plain counterparts

Chapter SixThe Phonetic Realisation dfa r s I s i iFampliocetctstudy ef s
dar sl si fri ca tainumbde of acbustic paramettsst)dstgblish thesnature of
4ar sl si e mp h ashawhowfthe enplaaticifricagives diffdr jrom their plain
counterparts, and) investigatehow the phonological patterning of emphatics and their voiced
counterparts is exhibited acoustic phoetics.

Chapter SeverDiscussion an€onclusionists the overall outcomes of the thesis and
provides a brief conclusion on the project. In addition, it lists the limitations of this project, and

provides directions and areas of interestir esear ching +var sl si i n
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2. Chapter Two: Literature Review

2.1.LINGUISTIC DIVERSITY IN OMAN

Locatedon the soutkeastern edge of the Arabian Peninsula, the Sultanate of Oman is

hometo a number of languages besides Arabic, the official andmaiimnguage of the country.

A total of 11 languages are spoken in Omdich are ArabicBalochi, Swabhili, Kumzari,

Zadjali, Lawati,§ 1@, Ho by @t ,, Bvee hdrair,i amttdesedamguagesdiffer in the
number of their speakers and level of endanger@dnlahdhami, 2015 This linguistic

diversity makes Oman the most linguistically diverse country in the Arabian Peninsula. Since the
national language of the country is Arabic, many speakers of these other languages are either
bilingual, trilingual, or in rare cases multilingual as they use these languages for different
purposes. However, it should be noted that the degree of bilingualism differs from one speaker
group to another. In addition, many speakers who are trilingual or multilingumatcpeak any

of the other small group languages of Oman, but rather otheemiangered and international
languages, such as Arabic and English.

Despite the rich linguistic diversity of the country, no language other than Arabic is given
any formal attation or status. The formal education system in Oman started in 1970 and before
that there were several informal Quranic schools where students were mainly taught Quran and
maths. The language policy of the country was formed with the establishment af form
schooling making Arabic the official language of the country and the medium of instruction in

schools. All students and teachers irrespective of their regions or mother tongues are mandated to
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use only Arabic in schools. All courses except English laggwcoursgare taught in Arabic.
Books are written in standard Arabic and there is a course of Arabic language itself that includes
studying both the linguistic features of Arabic and literary works written in it. All student exams
and assignments are required toariten in standard Arabic. Moreover, even in courses such as
science and geography the written language is assessed. Many teachers require the students to
write in intelligible, grammatical standard Arabic. Poor language usage affects the overall grade
in the test or assignment. In short, all the policies and actual school practices are aimed at
mainstreaming the students and turning them into competent users of Arabic with no regard to
their mother tongues, thus, affecting the other languages of Omarselgv

The other languagen the Sultanate of Oman, and especially the MSAL, enjoyed
isolation from the main language Arabic to a certain degree before 1970 at least in their own
environmentsJohnstone (197fhent i oned t hat he found most of
of darsisi, while some men s pakasecontlang@gea n i Be
which he said was dialect ofEastern Arabiatype It could be assumed he meant the Omani
Bedouin dialect spokely the Janabahjl\a nabah/ awelhjaWédesa thdarea of
Al-Dugm and its surrounding€onsidering the political situation of Oman before 1970, it could
be inferred that before the 1970s most of the languages were mainly used in their own
environmentandspeaker communitidsad very limited contact witbtherlanguages, especially
those spoken in their own isolate environments. However, with the introduction of modern
schooling, all these languages became prone to the threats of Arabic, the lingua franca of the
country. The threats increased on these otheukges since they do not receive any form of

governmental attention or support. None of the other languages is used anywhere in formal
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situations in the country. The other languages are not taught in schools or even offered as courses
in other educationahstitutions such as colleges and universities. The students are not allowed to
use any language in such institutions other than Arabic. Also, there are no research centres to
study and analyse these languages and exert efforts in saving them from extinctio

Even though the Sultanate of Oman is linguistically rich, accordidd-tahdhami
(2015) scholarly work focused on the languages in Oman is scarce. Indeed, apart from Kumzari
(Thomas, 1930Anonby, 2011 Al-Jahdhami, 20L13/an der Wal Anonby, 2013\I-Jahdhami,
2016, 943{adsoknown as JibbalifJohnstone, 198 Hofstede, 1998Al-Aghbari, 2012
Rubin, 2012 Gravina, 2014Rubin, 201420158, andMehri (Johnstone, 198 Btroomer, 1999
Rubin, 2010 Watson, 2012Bendjaballah & Ségéral, 20;1Ridouane, Gendrot, & Khatiwada,
2015 Rood, 2017Rubin, 2018 Watson, A. M. alMabhri, A. atMahri, B.M atMahri, & A. al
Mahri, 2020 which have been studied by linguistsost of the other languages of Onfiave
not receivel much attentia. The literature on other languages in Oman is very limited and what
makes this issue of scarcity a concern islthatk e afididKemzarimany of these small group
| anguages such as Ba dari, “varsisi, (Shonby @t , Z
& Fennig, 20183.

The languages in Oman, including Arabic, belonthteelanguage familiesNiger-
Congo (Bantu), IndeEuropean, and Semitic. Among thetbfal languages spoken by the
citizens in the Sultanate of Omamebelongs tahe Niger-Congo/Bantu language family
(Swabhili), four belong tothe Indelranian subfamily of Indo-Europearfamily (Balochi,
Kumzari, Lawati and Zadjali) argelxb el ong t o the Semitic@l anguage

Mehri, Hoby@t, ®atofihasdanguagesd4 are aonsideredimjgrant
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languagesnd are spoken in other parts of the world including &aJ&wabhili,Zadjali, and
Lawati. The other languages including Arabic, Kumzari, MeBrg~ v ar i $ 1@eardy gt ,
4 ar s | mafive ta ©@nean.

The sections below provide a general overview othiheelanguage family languages.
The first section is othe NigerCongo/Bantdanguagesthe second section is on the Indo
European/Iranian languages; the third section is on the Semitic languages where emphasis is

given to Jarsl si

2.1.1. Niger-Congo/Bantu Language

According toAl-Jahdhami (2015keveral languages contributedhe devedpment of
the Swabhili languagmcludingPersian, English, Portuguese, German, Hindi, and Arabic. The
lexicon of Swahili borrowed heavily from Omani Arabic diatg@l-Jahdhami, 2005 The
reason behind Swahili being heavily influenced by Arabic is language contact that occurred in
the Island of Zanzibar and other coastal acfasrica when the Omanis had control over these
areas from the #8century until the mieR0" century. The actual number of Swahili language
speakers in Oman is unknowowever, it is spoken by millions of people in Africa. Ethnologue
estimate the number of its speakers in Oman as 22(@aund0.75% ofthe current total
population)(Simons & Fennig, 20)8Similar to the other small group languages in Oman,
Swalhili is also facing endangerment in the Omani cor@extis not being transmitted to the
younger generation. Scholarly work on Swahili incli@ach & Rochemont (1992Mohamed

(2001} Vitale (2019)
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2.1.2. Indo-European Languages

There ardour Indo-European languages in Omd&alochi, Kumzari, Lawati and Zadjali.
Apart from Kumzari which is native to Oman, the ottigeelanguages are migrant languages
that moved into Oman and are spoken in other parts in the world as well. Belooveraew

of each of these languages.

2.1.2.1. Balochi

Balochi (known as Balushi in Oman), a migrant kitleropean language to Oman, is
spoken mainly in the governorates of Muscah 6 s and Al BatinakNorth/ 61 b ¢bESF T i no h/
it can also be found spoken in certain areas ebidrgiyah’ 1qd® r j'® ihgbvernoratesboth
North and South. Apart from Oman, it is also spoken in Iran, Pakistan, Afghanistan, some other
Gulf countries, Turkmenistan, India, East Africa, North America, Europe, and Augiictiiain
& Korn, 2013, and there is some scholarly work ofKibrn, 2005 Jahani & Korn, 2018 In
Oman, it is spoken by the members of the 06Bal
The number of Balochi language speakers in Ormgmobably higher than the other sntatbup
languages, however, many members of the tribe especially from the new generation do not use
the language or have even lost it. A number of tribe members are pasmig®f the language
who can understantto certain levels but are unable to produce it. Moreover, it is not surprising

to find people from the tribe, especially in remote areas surrounded by mainly Arabic language

SThe term O6passive usersod6 is used to refer to individua
unable to produce it and use it in their speech.
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speakers, who do not speak the language or even understand it. Some of thlg sairlan

Balochi includeKorn (2005) Axenov (2006) Jahani & Korn (2013)Jahani (2019)

2.1.2.2. Kumzari

Kumzari is the only language from the InEaropean language family whichsgpoken
in Omanas a native languag®nlike the other Inddcuropean languages, Kumzari can be
considered a native IndBuropean language to Oman as it is not found anywherb&sad
migrant communitiesand it is not known when d@rrived inOman. Its tosest relatives are
Indo/Iranianlanguagespoken mostly in Iran and especially Laraki which is considered a dialect
of Kumzari byAnonby (2011) Kumzari is spoken in the coastal villagekafmzar/kumzo d&h
the Musandamh mu s 0 Pehimsula north of Oman near the straits of Hormizo 0;mo z /
however, some sources mention that fewer numbers of Kumzari now reside in other countries
such aghe United Arab Emirate¢Anonby, 2011 Van der Wal Anonby, 20)5The number of
Kumzari speakerss estimated to be around 5,0@0ound 017% of current total population)
but the language is severely endangered as the younger generation does not learn the ethnic
language (Al Jahdhami, 2015). Moreover, many Kumzaris, due to work and other reasons, ar
moving out of their ancestral villaggumzarand settling in other areas in Oman, sucKlzasab
Ix0s b/ where they are surrounded by Arabic speakéam der Wal Anonby, 20)5Scholarly
work on Kumzari includeThomas (193Q)Anonby (2011) Al-Jahdhami (2013\Van der Wal

Anonby (2015) Al-Jahdhami (2016)
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2.1.2.3. Lawati

Lawati (also known as Luwati) is another migrant kitloceopean language in Oman. It is
spoken by the Lawati tribe in the governorates of Muscat and Al Baltiogth/ 61 b O0'Ei 1 i no
The speakers of the language are known as Lawatiya, Khoja orathadiex(Salman & Kharusi,
2012. It is grouped as a Sindhic language related to Kaghtahmarstréom, Forkel, &
Haspelmath, 2099 The actual number of its speaké unknownnonetheless, Al Jahdhami
(2015) estimated the number of the Lawatis in Oman to be a few thousand with a considerable
number of them being nespeakers othe Lawati language. Ethnologustimates the speaker
population at 30,000, but thereearo confirmed numbefaround 1% of current total
population)(Simons & Fennig, 20)8Salman & Kharusi (20123stimated the number to be
between 30,000 and 50,000 in 2010. Many younger generation Lawatis are psssivd the
language who can understand it to some extent but cannot prodadesitperienced with a

number of thenin Muscat /masqat/

2.1.2.4. Zadjali

The third migrant Inddgeuropean language to Oman is Zadjali (also known as Jadgali). It
is mainly spoken in the governorate of Muscat and some coastal areas of the governorate of Al
BatinahkNorth/ 1 6 | b. Sif&ilarta Lawath it is spoken by a smalimber of Zadjali tribe
members and the actual number of its speakers is unknown, but it is estimated to be a few
hundred speakers (Al Jahdhami, 20M\bpst Zadjali speakers in Oman are elderly and do not

seem interested in transmitting their languagdéoyounger generatidl-Jahdhami, 201)7
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The language closely resembles Balochi in its lexicon, and this has led some to consider it a
dialect of BalochiAl-JahdhamiZ017)mentioned that although Zadjali resembles both Balochi
and Sindhi in its lexicon, mutual intelligibility does not exist as speakers of both Balochi and
Sindhi do not understand Zadjali speech; therefore, Zadjali could be considered a separate
language of its own. Scholarly work on Zadjali is rare and the only data available is a Swadesh

list of 100 words imAl-Jahdhami (2017)

2.1.3. Semitic Languages

Among thelanguages spoken in Omasix belong to the Semitic language family. All
these languages belong to the Western branch of the Semitic language family tree. Within the
Western branch, Arabic, belongs to entral Semitic branch while the otHire belong to the
MSALbranch. The MSA4 , aHeby @Per Ba +vaSdqoFiyesBt i , dar

below shows the Semitic language family tree as proposetlielgnergard & Rubin (2011)

4 Modern South Arabiatanguages are labelled as MSAFigure2.1 which is adopted from the reference.
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Common Semitic

I—' East Semitic

West Semitic |

S e EEN —
MSA Ethiopian Central Semitic Eblaiie Akkadian
Northwest Semitic Arabic Savhadic Assyrian  Babyloman

— T

Ugaritic Canaanite Aramaic

Figure2.1: Semitic language family trg@luehnergard & Rubin, 20)1

Arabic, the national language of the Sultanate of Oman, is an established lingua franca
used by speakers of #tlelanguage®f Oman As mentionedbove2.1, the educational system
is based on the Arabic language; therefore, most speakers of the other languages, especially the
youngergeneration, are bilingual in both Arabic and their own language. Nonetheless, fluency in
the other language(s) varies from one speaker to another and from one language to another.

In section2.2below, a brief overview is given for each of the MSAL in Oman. The

dar sl si | anguage i s 2D3sepsradelyt ed i n det ail i n

2.2.MSAL

As mentioned in sectio®.1.3 five of thesix MSAL are spoken in Oman. The MSAL in
Oman afie $Hoery @t , Ba dari, Mehri and Jdar sl si

their own communities and have no official statusegognition In addition, the younger
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generation are shifting from speakitngs$e languages to Arabic, and in the case of some of these

| anguages chil drends | e ar(Rubimg0lfae v el i's not «cl
Based on the literature available on the MSAL, they are the most recguadpes

discovered by western linguists and researchers among the Semitic language family. The

existence of these languages was not known to the western scholarly community before the third

decade of the #8centuryThr ee of t he MRS ¢ q dWens first heardsabaitr

by the 1830s and 4@Rubin, 2015a The earliest publications on MSAL mentioned by

SimeoneSenele (1997)are a wordlist of 236 items B 0 q dy Wellsted (1835and a

descr i ptubyFresmef(1838YAker these works, no major studies or data collections

were done on MSAL until towasdhe end of the I®century. According t&imeoneSenelle

(1997 t he I mperial Academy of Viennads expedit.i

turning point for MSAL as t extalyamkEaxieallydatel | ect e

onbyBittner (1908 917) , Jahn (1915) L es|SameongSénelld,8) and

1997,p.380 Al most 40 years after the IThopmasri al Aca

(1929)mentioned anothewoMS AL, +var sl si and Ba “dari, in his

unknown tribes of South Abai a6 and provided | inguistic infor

OFour strange tongueBTHea oHm dCae(dad?d).Gdthngmss t h Ar ab

heard about MSAL until the works of Thomas Johnstortkénl960s and 70s when he published

the lexicons of Mehr{Johnstone, 1997 434 e d J i@bhbstohe, 1995a nd dar s si

(Johnstone, 197%n addition to some articl§dohnstone, 196897041970 1973 1975

1980n19803. The | ast MSAL | anguage di sco,wiched by

was first mentioned by Thomas Johnstone in the late I®&(0sn, 2015a
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The geographical distribution of the MSAL is limited to #wthern part of the Arabian
Peninsula. Thre®,oBatHarMSAhd ddeslsi, are sp
Mehri and Hoby@t are al s oS ofqasiexciisivielypspdkénen tiee p u b |
Island of Socotra in the Republic of Yem Mehris are also present in Saudi Arabia in the
border areas between the Kingdom of Saudi Arabia and Yemen; therefore, Mehri is indigenous
in Oman, Yemen, and Saudi Arabagure2.2 below is a map fronsimeoneSenelle (2011)
which shows the geographical distribution of the MSAL in Southern Arabia and the Islands of
Sagotra (Republic of Yemn) andKuria Muria/k wjdm ugll (now known aslaziratAl

Hallaniyyah/dlk‘) z i Al o dKEIn§h/ESultanate of Oman).
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Figure2.2: Geographical distribution of MSA[(SimeoneSenelle, 2011, p. 10¥8

All the MSAL are traditionally unwritten languages and lack alphabets of their own;
nonetheless, some speakers nowadays do use the Andicrstext messagingn MSAL in
Oman and Yemen. Since there is a lack of alphabet and systematic education in these languages,

there is a general idea among many of the speakers and other citizens in Oman that the MSAL
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are dialects of Arabic rather thaaparate languages. Thus, there is an impression of these
languages being inferior and not as important as Arabic. From personal encounters with speakers
and others, it is clear that the idea of these not being languages stems mainly from the false view
that a language must be written.

The sections belo®.2.1to 2.2.4provide general overviews &fur of the MSAL of

Oman,3$JddHobua®ti , aBa WMehri, while 2&arsisi is de

2.2.1. SJddr

Among Omau(alsoknowdh dsBhehri/Shahror Jibbal) is the mostenowned
language in Oman among the MSAL branch of Semitic languages. It is spoken in different areas
in the governorate of Dhoféit | o fespéEially in mountainous towns and villages. It is also
spoken in the main city of Salalahs 11 &¥lan@l @hercoastakowns such adlirbat /michGEL |
andTagah t GE@y. It can also be found spoken by smaller numbers in the Gulf diaspora
(Miranda Morris, personal communicatio®imeoneSenelle (1997)nentioned that speakers of
$ J @ live in the mountains of Dhofaearing cows and goats and the coastal villagékagtut
/& s luSAlalahMirbat /middEA dndSadah g6dok/ doing fishing and other jobs. Unlike the
other MSAL, it is not the language of one tribe or clan, but rather a language used by different
people in the regiofdohnstone, 19735Indeed, many Mehris, and especially those living in areas
whered SsMerspoken, ar e bi ldiJohgstoad (1975nentioreed that Me h r i
some Mehris @poke mei titnl & h$ed emount ajdand Mehriea wer e
andsome settled in the c osasdAsabic. Bthinelaguestimated b i | i n ¢

the number of its speakers to be 25,000 in {8881nd0.8%% of current total population)
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(Simons & Fennig, 20)8Hofstede (1998yave a higher number and estimated the number of

speakers to be up to 50,0@Poundl1.7% of current total populationpther more recent works

claimed that native Dhofaris believe that 70% of the inhabitants of Dipéak or at least

under s tuaA-dghkad, 2012 Even though thed@aredtace,ar |l y wo
compared to Meh i and Soqo ri, it has been studied in
Johnstone (1981 Hofstede (1998)Al-Aghbari (2012) Rubin (2012) Gravina (2014)Rubin

(2014 2015b) Dufour (2017) Moreover, there is an audidsualrepository of the

document atiwhch indutles dath &am Eastern, Western, and Central dialects of

$ J @, in addition to images, transcription, and translations which were deposit#dtbgn &

Morris (2016b)

222. Hoby @t

Hoby @t was t he | asota &ndradorddbaresgarckers eandtitis b e
arguably the least known MSAL language spoken in Ohavas discovered in the 1970s by
T.M. Johnstone and the first publication on it was in 1@81bin, 20153 The exact number of
its speakers is not known and there are different estimations. Ethnelstijuated there to be a
hundred speakefé&round 0003 of current total population}Simons & Fennig, 2018
SimeoneSenelle (1997gstimated less than a hundred speakdrsahdhami (2015¢stimated a
few hundred, whild&Rubin 2015a)estimatedneor two thousand. Out of these various
estimations, | assume thatSimeégde nel | e6s esti mate is closest t
she conducted fiel dwor k U speakeh(gersenatgquaintdneey a | on

from the area said that there were onl-y a few
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language and their numbers are not many (Personal Communication). It is spoken in the
governorate of Dhofar in a coastal mountain area and spa@srtaei Yemeni border. It is
closely rel at ed utlangudgestinhts sWMethre and ssmedexeindseantdhis

led some speakers to consider it a hybrid of both these langiiragesson, 2004Rubin

(2015a)ment i oned that there is a | ot ofdwhicht erfere
makes it rather difficult to decide what 1is d
Nonethelessio by @t is unintelligi bl ed@Paersenp20@iher s of

OmaniEncyclopedia, 2013b Schol ar | y wo rAmolo (1993 Nakand2013) nc | u d «
Rubin (2015a)In addition, therés an archiveof audio files, transcriptions, and translations

deposited byorris (20L6a)as part of thd&ocumentation and Ethnolinguistic Analysis of

Modern South Arabian projefttenceforth DEAMSA onthe Endangered Languages Archive
(henceforthELAR). Morris is currently producing a book of transcribed, translated and

annotated texts in Holy,

2.2.3. Ba dar i

Ba dari is spoken by the AlA-\BuastaabdDhofamh tr i b
governorateand by small numbers in the Gulf diasp@viiranda Morris, personal
communicatiop The OmaniEncyclopedia (203a)mentioned that it is mainly spoken in the
towns of Ash Shuwaymiyyah/r) dawoimi ¢h/EShalim/w e 1/,iAlEakbi/f 6 | |, SHadithat

I 0 6 pAzakiarE ) b = D8aiwah/ 8 Wq i, and AlMHallaniyyai B 61 i GBH /I 6 En

5 SeeSeehttps://www.elararchive.org/
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Islands.Gasparini (2018)on the other hand, mentioned ttia speakers live in Ash
Shuwaymiyyah / NOOEuwoi mij EOh/ ,-Lakdlii mn/lbdeéloik Bm
Sawqi r ah .Nmédthelesg, Mivanda Morris who has been workingénfigdd since the

mid 1970s corrected that it is not spoken in Ash Shuwaymiyyah and Shhdiaddition, it is not

spoken n Al Hal |l ani yyat | g3l Sheatlded thahitespokerbyy dney s p e a k
speaker in AlLakbi who moved there to marrgndspoken by a handful in Sharbithat, Azakhar,

and SawaqiratiMiranda Morris, personal communicatio®jmilar to the otheMSAL, there are

di fferent estimati ons f AArJahdimmi (2018stnatedde of Ba
number of Ba dJdari speakers is estimated to be
endangered languages in Omiowever,Gasparini (2018 his recent PhD study on the

Phonol ogy and Morphol ogy of Ba “dari stated th
from a sociolinguistic point of view it could be debeidto be amoribund language as it is not

used in the daily lives of its speakékéorris, Watson, & Eades, 2019 asparini (2018)

mentioned that the younger generation has no interest iartggdge and does not speak it.

Based on the most recent work on Ba “ari, it
and giversmall speaken u mber s, it is obvious that Ba dar.i
Oman. Withregardtoitsrelatons hi ps t o ot her MSAL, it is clo
and heavily affected by Arabic in its | exicon

and speakers of the other MSAL is not foAt-Jahdhami, 201,55asparini, 2018 Other
scholarly work on BaWalter (1960)&arris (183 Mdirishas ah i ncl u
alreadyproduced a substantial archive of audio materaihe ELAR archive, collected as part

of the DEAMSA(Morris, 2016b. In addition, Morrisproduceda book of transcribed and
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translated texts f B gMorris, 20R4. At the time of writing this work, | have been informed

that Gasparini & Morris are preparing a grammar of Ba.

2.2.4. Mehri

Mehri is one of the largest MSAL spoken in Oman. The exact number of its speakers is
not known, but there ar@geral estimations given by scholars. Some scholars estimated the
speakers of Mehri to be around 100,000 spegkarbin, 2010 SimeoneSenelle, 201} while
othersgave higher numbers of 130,000 speakBrsbin, 2018 or even up to 160,000 speakers
(Watson, 2012 Among the MSAL, Mehri has the largest number of speakers and it is spoken
over a wide area stretching fndhe easterrparts ofYemen from Qishrt q iirdorDhofarin
Oman and up into the southern parts of central Saudi Afafatson, 2012, p.)1In addition,
there are also some migrant Mehri communities in parts of the Gulf and in East(Afetson
et al., 2020, p.)1 In Oman it is spoken in the governoratddifarin the towns oShalim
I ®e | Al-NEazylnah hd moz j ShEFhumrait dumdjt/, andHasik k a "B GAi-Jahdhami,
2015. In Dhofarregion Mehri is also spoken in the mountaiand in the Nagtl mdi area
(Janet Watson,gysonalcommunicatiol. Within the Semitic language tree, it is grouped
together with Jdarsi si a(RdbinRai5iamd léxicallyntdeeeraret he s
a lot of similarities in both of them. Like the other MSAL, iinsclose contact with Arabic and
mar ked as a fAidefinitely dMoseeyw20elr edo | anguage
Mehri, along withS 0 q @ n i % wasone of the first MSAL mentioned in western
scholarly worksThey were first heard of arimfought to the attention of European language

experts in the 183QKRubin, 2015a The first grammatical studies of Mehri were by Jahn (1905)
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and Bittner (1909.914)(Watson, 201p Later, in 1987, Johtsne published a lexicon of Mehri.
In recent years, a lot of studies have been conducted on Mehri incllatfingtone (1970b
1987) Stroomer (1999)Rubin (2007, 2010) Watson & Bellem (201QWatson & AFAzraqi
(2011) Watson & Bellem (2011Watson (2012)Bendjaballah & Ségéral (201ARidouane et
al. (2015) Watson & Heselwood (2016pufour (2017) Rood (20%); Rubin (2018) Watson et
al. (2020) Watson & Morris (2016ajleposited a collection of Mehri data the ELAR archive
as part othe DEAMSA projectwhichincludes photographs, audio and video materials,

transcriptions, and translations of Mehri tefgseReferences

2.34ARST S|

4ar s 1 adted and mmwrdedbyr esearchers in the | ate 1920
(Thomas, 1929 It is known among it s/ ksipoevhiletewordby t he
64ar bk 6 d B anBebidword used to refer to both the language and the male speaker of
it. Among the people of the language, a single male speaker, or just a member of the tribe, is
known a¢ kb oaTirkd Omember s of t he /tkroiokinreBatd rEs /k no wr

Arabic and darsl si

2.3.1. Previous Scholarship on +varsisi

Littleisknownalm ut t he “var sl si | angwandyMehrivh en compa
Although it was discoverelly western researchessound the 1920s by Thomas Bertram,

scholarly works on +Yarsisi remai n sc(seece. Sin
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2.3.2 in a waterlesflat gravel desert, it might bgossible that the scholars faced logistical
di fficulties in working with the 4var Usos.

The first time darsisi was ever referred t
works was by the work dfhomas (1929vhere he provided some ethnographic information
about varsisi and the Jdar Us s ,Themasl(1987) me ot her
provided a brief grammatical structwsef each of Mehri Sogarsi si, Ba’
addition to phrases, sentences, names, and vocabularies. The other scholarly work touching the
l inguistic structure of Jar sl siLeslas(l947Four mode
however, this work was mainly based on the data collected by Thomas Bertram earlier. After
Lesl auds work, no other scholarly work was do
Johnstone in 1970s. Johnst on-&rgkshlexeanpublishked K o n
in 1977 which remains the only lexicon available until now. In addition, he also pubdi$éed
papers on certain gr aomeaMSAlsadenerals slielsn §tho Mad s |\
includeJohnstone (197049700 1973) Af ter Johnstonebés works, +Ja
unt il 2004 when Harry Stroomer, based on John
transl at e d(Stroamers20G RecentyEddas & Morris (2016)reated aepository
of darsl si a s -visual decuntbntation af thd larguage iurtieDEAMSA in

theELAR archive. The deposited material includes photographs, audio anevisigibdata,

transcrigions, and translatian
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2.3.2. Geographical Distribution and Population

dar sl si i s s p o KiewWustagovérnorate at theDomtakimts af the Arabian
Desert O0The Empty Quarterd6. The area where th
Jiddat AlHarasisasseenin Figure2.2 above. This area was and still is far away from other
major cities in othegovernorates. The nearest city from the north is AdaydamAvhich is 324
kilometres away i\l-Dakhiliyyah/ 1'® ®&ix§i HgbvernorateFrom the south, theearest
major town isThumrait/ d u mwhich is 420 kilometreawayand the nearesity is Salalah
which is 493 kilometreawayin Dhofargovernorate. There were no major cities or towns in the
area before 1970; isdlatonte $ome exterfror ¢he atHerdanguagesj oy e d
spoken in Oman and especially Arabicept for men who contacted surrounding tribes and
towns for tradeand other neexi However, after 197(aimabecame the centre and the main
city in the governorate. Governmental services and buildings were bdgiiimaalong with
schoolsandsocidl unded houses f dChatty, A99)mértionEdshatsthepeop | e .
government built a tribal centre in Haimdich included a complex of buildings, a water plant, a
mosque, a petrol station, aagolice stationHe added that the availability of petrol and sweet
waterdrew the tribesmen to Haima. Teéore, 3 t i me passed, the Jdar Usods
in Haimaturning it into the largest populated area in the whole governorate.

Today,Haimais a big city with all the governmental and rgovernmental services such
as police stations, civil registtion services, various ministry offices and services, shops and
stores, companies and their offices, petrol stations, and industrial workshops. There is also a

large school from grademeto 12 for both girls and boys.
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Apart fromHaima 4 a r s | spdken in® numbes o smaller towns in the area which
were also built and supported by the government through building-$mcdedd houses and
providing governmental services in order to help settle the people in central towns. For instance,
4dar s 1 okenin tse tosvps ohl-Madber /fdl mor 69, Abu Mudhabj andAl-A | a/@d z
MOOOE j / ehich are on the main highway east of the citydafmato the city ofAl-Dugm, in
addition toAl-Ghubrah At{Shamaliyahid 0l bBlnomaE | gh/BndAl-Ghubrah Al
Janubiyahrjd oo O milbn u i'Egh/Bvhich are farther south on the way to Saldtaim
Haima(seeFigure2.3 andFigure2.4 below).Al-Madber is considered a small village compared
to the other smaller towns in the area as it has a limited number of housetyama to three
farmswith no governmental buildings except a large radio communications antenna centre to the
north of the villageAbu Mudhabj around 50 kilometres froidaima is a smaller town
comprising around 60 governmemtilt housesto helpthtar Us 0s sett | e. 't has
from gradeoneto 12 for both girls and boys, a petrol station, and a small water treatment plant,
but has no health services y&t:-A j a, on the other hand, is around 110 kilometres east of
Haimaand is a largerotwn with more houses, a larger schawoi petrol stations, and a small
healthcentre. The southern townsAlf-Ghubrah AtShamiliyahandAl-Ghubrah AtJanubiyah
are 120 and 182 kilometres frdfaima respectivelyAl-Ghubrah AlJanubiyahs a smaller
town with around 25 houses and a schédtGhubrah AlShamiliyahis a larger town with
around 50 houses, a petrol station, a school, a health centre, and a few shops.

Apart from the area dfiddat AlHarasisand its towns, soAe +var Uso
Ghaydharanahridl oi GBt BEG which is more than 300 kilometres northHdimain Al -

Dakhiliyyah governorate near Adamfipadamic cording to the dar Usds,
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Al-Ghaydharanamostly use Arabic and many of the young generation are passveof
darsi si
Figure23bel ow shows the area where ¢ aFigsd si i s

2.4 givesa closer look of the position of the city ldaimaand the other towns and villages

described above.
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Figure2.3: The area ofiddatAl-HarasisGoogle, n.d.
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The exact number of darsisi speakers is no
proposed at different times by different sources. Thefiemtiestimations of the number of
4arUsodos gave veeyeamaili ésnumbeks.odhvdarsisi me |

men by ther{Thomas, 192p After 48 years since the first estimation was gj\u®hnstone
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(1977)mentioned around 600 in total, followed $wiggers (1981yvith not less than 1000 men.

More recenscholarly works provide higher numbers, however. Some sources stated that the
4arUsodos are a tr i(Chaty, 8002 vehile NESCG il ey pre avqurid e

35004000 peopléMoseley, 2010 The most recent estimation, however, is givg@l -

Jahdhami (2018yh o st at ed talfees theusandbpedkers withoutlpreviding any
specific numbers. The exact number oflodarsi si
governmental sources in this regard. Moreover, all the previous estimations given by various
scholars do not specify whether figures relat
4darsisi tribe regardl ess gdagewrnettCarently, andleaged ar e
on information from a revered official varsis
be around 6000 peop{around 02% of current total populationYhis number is of all the

4arUsodos settl ed i nJiddahAtHamsisas wdlliadifi her&overnotaesvih s i n
is unknown how many of these are monolingual in Arabic and how many are pesssvef
darsisi. Nonet hell esspebiasrade oinn ptehsoamamaeas whe.
two people were found who werepassiee r s of darsisi Arho were resi
Ghaydharanahn Al-Dakhilyyahg over nor at e. Moreover, no dar Usg
were found in these areas excpttwo young boys who were on a visitdadat AtHarasis

with their family and are settled the United Arab Emirates.

2.3.3. People,Environment, and L ifestyle

The 4arUsodos refer to themselves as Badl +va

to the other Bedouin tribes around them such aslahababidlka n d andWehaibi/wehajbi/
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They have one chief sheikh for the whole tribe and otherchat sheikhs for the different
families who comprise the tr iUbtttodayTthegnarater Us ¢ s
to their younger generation stories of fights and wars with other tribes and hardships their
ancestors went through. Stories of other trib
goats and t he ¢ theirberdsaréverdy commdimmas (L928rentiongd
that the “varUsdos are fia tribelowmstand(l9%Baed e t r ad
Aféthere is no feeling of inferiority i(m dar Us
xi). Indeed, thisenseofnon nf eri ori ty and high status is st/
about their tribe and how they explain the naming of the area they live in fididgt al
Harasis According to some dar Usds c o besausethaynt s, t
were, are, and will be the protectors and are the only people able to survive in it. This sense of
nobleness and neinferiority is also evident in their tales of taking revewogeival tribes in the
old times. The  aherltibes er rukers weve alsleatyhave hoattol oveothem
or their territory since they were scattered across a vast waterless geographical terrain which
made invasions for full control almost impossible.

As mentioned in sectiorlsand2.3.2 Jiddat AlHarasisis almost a plain gravel land with
very limited vegetabn and water sources. In certain areas, and especially where the limited
amount of rainwater flows and gathers (calleegiit/ d ower ground F. SGO6 by
limited number of bushes and some acacia seea Chatty (1990mentioned that the
vegetation cover of the area of thddat AlHarasiss determined by the amount of rainfall and
the moisture available from the fogs. The climate is very dry and sunny throughout the year as

the chances of rain are very low except during the winter when temperatures drop, and the area
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gets some limited raiburing the summerhumidity levels rise as a result of clouds rolling up
from the sea and movirtgwardsthe AHu g f -k L g & | e sreating dem evertthe

limited vegetation in the area. This deas been of key importanéa both the people ante
livestock.According toconsultants, the process of dew collection was one starseeet

water in old times as they usedgo intheearly mornings and collect the dew fornwtthe
leaves of the available vegetation usingaih and rinsingt into a containeDuring the summer
between the months dtine July, andAugust, temperatures can reach up to 48 and 49 Celsius
during the day. Similar to the vegetation, wild animalsadse limited in number anahultiple
speciesare facing extinctionsome of whictare part of a governmental conservation
programme. These include desert hares, desert foxes, oryx, and Aratatia § number of
these animals and certain types of birds can be found in the aked\afstaWildlife Reserve
which is run and guarded Iltiye Office for Conservation of the Environment under the Diwan of
the Royal Court.

The 4arUsos are mobile pastoral herder s. I
another withindiddat AtHarasisbased on the availability of grazing resourcegHeir herds.
According to the 4arUsos, water was very scar
search for grazing areas for the herds. They also say that they used to live on the milk their herds
provided instead of water. There were a few wateainegs at far places, but they were mainly
used to water the herds at long intervals, and the water brought from these areas was used
mini mal | y. Being mobile pastor al herders in t
camel s and g chave avery fich ailture m cabhel busbandry and it holds a dear

and important place in their life.
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Today, the “varUsods | itwameniteoftmodernlfe and ci ti e
however, they still practice their old lifestyle and move their heras @roe place to another
where grazing is available. Every household owns its/gwm @ Which is an encampment to
keep their camels and goats. These encampments, and especially the ones far from their houses,
are looked after by South Asian workers whoyjonlf eed and water the herds:s
take care of all other things needed such as selling, treating, and mating. Camel races and camel
beauty contests are very important to the dar
whether nationdly or i nternationally in other Gulf col
taking care of camels and taking part in such contests costs a lot of money with very little
financial reward, yet they love to do it because it is a way of maintaininditbeind tradition.

The 4arUsos had a v eonsisinglofidates breught fcbin ether i n t he
areas in the north, milk from their camels and goats, and meat from their own herds and other
animals they could hunt in the desert.dRigheat and fishdried and freshkvere rare
commodities they had from time to time. In order to get dates, rice, and other products, the
4arUsodos had to go -longjourneys toeither lafmeilitsAl-Dma moma th / f ¢

#1 O I gdvesnorate or Nizwa iAl-Dakhiliyyah governorate. Today, rice has become a main

me a | in the darUsgsd diet, while dates are ea
meal . Camel mil k i s still c¢herhighedtvaw thényggoat he 4 a
milk.
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2.3.4. dar sl si Endanger ment

The earliest predictions about Jfohnstoneut ur e
(1977)asserted hat @At he soci al pressures on darsisi a
believe thatitcansurvideong 1 n an dm»e Swiggearsf(19&1assumeédchat
4darsisi would be repl ac eotssingeitidsuadorided byiti t hi n a
Howevet fi el dwork in the area afawdhossandshnatgdnativear s 1 s i
environment includinpyt he younger generati on. Most dar Us¢c
Jiddat alHarasisstartleani ng var sl si at -tohgoenbeforajaning dthoolat mot h e
the age of arounfive years.

Although it is spoken and learned by the younger generation at home, UNESCO labels it
as andefinitely endangeredanguaggMoseley, 201} while Ethnologue labels it asfahifting
language (Simons & Fennig, 20)8These labels seem appropriate by taking into consideration
the influence of Arabic on Jarsisi ttoahbey. “ar
said that its territoryJiddat alHarasis has been invaded by Arabic since the introduction of
modern schooling in the early 1980shnstone (197fhent i oned t hat the dar U
exposed to more Arabic in oil camps where the
monogl ot or (mrxax)tHocoweelvieyr ,sa.ocday al | of the dar
in their own communities witthe introduction of modern schooling and other governmental
servicesBased on paonal experience in the area and information from the consultants, it can
be said thapracticallyal | t he 9 ar USdiddat AlHarasisade bilingual e Arabic find

dar sl si today. S 0 me saceftrilingualevithysame bagiecomntpedrofe r at i o n

English as a result of modern education. The school in the toAbwMudhabieven includes a
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governmental kindergarten that provides-pcaool programmes for children before being
enrolled in grade one oncetheyarey ear s ol d. As a result of suct
today are exposed toultiple language®arlyon.

fltisapparent, and can be quite clearly seen
more influenced by Arabic than is Melar{Johnstone, 1977, p.)xiThis influence today is much
more evident in the number of Arabic words th

of darsisi words t od acywordsrare especiplly laythe youngey ot her

generati on. Many of the consultants in the el
words for certain items and further consultat
even know orecogniseerai n | exi con items from the Jdarsl si

Johnstone in 1977nladditons ome of t he +var Usodos themselves cl
the O6pured “arsi si anymore and that Fort i s muc

instance,i t t ook me days of consultation Naneget t he
of theyounger male consultants was able to provide the Yok & -E tb/ 01 k 8OE 6egg

F . Sv@hizh was learned from an older woman in one of the visigssdesert encampment.

Similarly, when asked for an equivalentofth@ r d O hose 6 al mopsovideca!| | t he

either bée Ep/EzWbhochdwed from English 6hosed and

consutant who after much thinking providék @ é [*kded] traclieaV. S Gldich he said

was used in older times and many stopped using it hoadditonone of my seng,nsul t a
a young9-yearold boy, was able to count from one to ten in both icaand Englistwithout

difficulty, but was not able to do so tha r swithsiit being reminded.
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All the observations from the field sugges
shiftind ¢hanging and losing its own linguistic characteristics as it gets influenced more and
more by Arabic. It should be mentioned here, however, that despite being affected more heavily
by Arabic for dec ad e despigheearly-epectwnsofits extingtion] s ur v
Il n addition, the survival of “varslisi to its ¢
4ar Usos pemril ke ttthee werlsdos possess towards tFh

geographical isolation they enjoydome extent in the Omani desert aredidfiat alHarasis

2.4.EMPHATICS IN SEMITIC

The Semitic languages are known to have classes of consonanigere one class has

a double articulation. Theshare the samfeont place of articulation and differ inh one class

has aother baclplace of articulation at the back of the oral cawityower down in the pharynx

The class withttis backplace of articulation is known as emphaticshould be noted that the

term emphatiés an encompassing term that covers the sounds in Semitic languagebadkh a

place of articulation, however, the exactgel@f thisbackarticulation and its nature differ from

one language to anothKingston, 1985Bin-Mugbil, 2006 Bellem, 2007 Jongran, Herd, Al

Masri, Sereno, & Combest, 201Gallagher & Whang, 2034Therefore, the emphatic sounds

areknowntdbe either ejectiv@Bsllenp200fdbackedd consonan
Several different definitions were giventhre literature orsemitic anguagesor this

class of sounds, but one of the definitions of emphatics is providedHny(1963)
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Emphasis is the cooccurrence of the first and one or more others of the following
articulatory featureq1) slight retractn, lateral spreading, and concavity of the
tongue and raising of its back (more or less to what has been called velarization),
(2) faucal and pharyngeal constriction (pharyngealization), (3) slight lip
protrusion or rounding (labialization), and (4) ireesed tension of the entire oral

and pharyngeal musculature resulting in the emphatics being noticeably more

fortis than the plain segment{pp. 3031)

With regard to the articulation, both ejec
employing morehan one articulatory gesture. Accordind-eefoged & Maddieson (1996)
there is a difference in traditional phonetics based on a scale of strictures; closure, narrow
appoximation, and open approximation, between segments produced with double articulations
and segments with secondary articulatigms328) Segments articulated with two simultaneous
articulations of same degree of stricture are called doubly articulated, while segments articulated
with two simultaneous articulations of different degrees of stricture are labelled as having a
primary and a ssndary place of articulation where primary is labelled for the greater degree of
stricture(Ladefoged & Maddieson, 19R6The ejectives are articulated by having two
constrictions whih are at the level of the oral cavity and the level of the lafg®e2.4.1). On
the other hand, theé b a c doundsdre articulated by having a constriction at the level of the
oral cavity and a simultaneous retraction of the tongue towards the posterior wall of the pharynx

(Ghazeli, 1977Giannini & Pettorino, 1982 aufer & Baer, 1988 F. Al-Tamimi, Alzoubi, &
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Tarawnah, 2009 Therefore, they are known to have a primary ptdaaticulation and another
secondary place of articulation.

It should be noted heraowever thatEsling, Moisik, Benner, and Crevi®&uchman
(2019) proposeal a new model for the articulation sbundssuchas pharyngeal, epiglottal,
pharyngealisation and epiglottalisation effects, laryngealisation, glottalisation, and an array of
lower-vocattract volume effectEsling etal. (20199 L areyam g Ar t i ¢ wiewstheor Mo d el
pharynxas an active articulator with a main role in the articulation of so(madg. The model
proposes that sounds such as pharyngeals, epiglottals, epiglottalisation effegealésgtion,
glottalisation, and any other involving lowescal tract volume effects are produced by the
aryepiglottic constrictor mechanism in addition to tongue retraction and larynx résing et
al., 2019, p. b Suchamechanism of the arpgglottic constritor and tongue retractiorhange
theshape of the lowerocaltractand create new points of vibrati@asling et al., 2010 This
proposed model does not look at the tongue as the main articulator and the larynx as a passive
articulator in the articulation gfharyngeal sounds, it rather looks atlth&er part of the vocal
tract as an articulatmomparabldo the tongue in theral vocal tractFollowing this model(J.
Al-Tamimi, 2017 investigated a number of acoustic correlategharyngealisation in Jordanian
and Moroccan Arabic and concluded ttiarealisation ofpharyngealisg sound involvesa
constriction much lower in the pharyraen epiglottis retraction, andraising ofthelarynx which
results in a creaky voice qitgtl (p. 26)

With regard to the origin of emphatic sounds in Semiésearchersaveproposed
different theoriesbout the origin and spread of emphatic sounds among Semitic languages.

Martinet (1953)Cantineau (1960), ardolgopolsky (1977)as cited irBellem (2007)akethe
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view that the emphatics in Semitic were originajgctives and developed indther types in
some language€n the other hana contrastig view is adopted byedau (1957)and
Ullendorff (1955)as cited irBellem (2007that assumes th@roto-semiticemphatics tdave
beenas found in Arabicsuch agpharyngealised/uvularisedowever,Bellem (2007 statel that
the supporters of thaew that assumes the emphatics to have been different than ejectives
originally are those who believe the Semitic languages spread from Arabtherittorn of
Africa.
Bellem (2007)mentioredarguments supporting the view of the origin of Semitic
emphaticsasejectives.Theview that emphatics in Semitic were @jee is backed by the fact
thatthere is strong evidence derived from Wharks on AfreAsiatic languagethat Semitic
spread into Arabia from the Horn of Africandit is thosdanguages of the Horn of Africdhat
have ejectives as their class of emphat=dlem, 2007, pp. 15Q51). In addition when looking
at the Semitic languagegthin thecontext ofAfro-Asiatic, it can be found that the glottalfcs
arefound in most of the sound system& e pt Ber ber whi ¢ h,h andgsrend b ac ke
that Berbeemphatics havaotbeen historically borrowed from Arabit,is logical to conclude
that the Semitic emphat i cemphatiesras found ieArabic,aread and
later developmen(Bellem, 2007, p. 191 Furthermorefrom a typological perspective, ejectives
aremorecommoncrosslinguisticallyt h aackedconsonantss they are found iap to 20%
ofthewo r | d 6 s ,makingghera theefaurth most common type of g@®gllem, 2007, p.
151). Based on the argumentgntionedn Bellem (2007)and the fact that ejective emphatics

arealsofound insome MSALIin Arabiasuch as MehrfWatson & Bellem, 20102011, Watson

6 Glottalics is a general term that includgsctives and other types of sounds prodweit a glottalic air stream.
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& Heselwood, 201pa n d B @aspaairi, RO1Y it is reasonable to assume traphaticsn
Semitc were ejectives

Given the origin and the later developmeritemphaticstodaythey arerealised
differently in various Semitic languages and their dialects. Thegitrer realised as ejectives as
in Ethio-Semitic language®emolin, 2004 Seid, 2011Shosted & Rose, 20),1oras
pharyngealised sounds as in Arabic and Helff@annini & Pettorino, 1982 aufer & Baer,
1988 Al-Solami, 2013. Recent work$iaveshown thasome Semitic languages include both
types of these emphatics in their class of emphatics. For instance, it has been found that the
group ofemphatics ifMSAL Mehri andB a~ {neludé both ejectiveanddackedsounds
(Watson & Bellem, 201,011, Watson & Heselwood, 2016&asparini, 201)7 In Mehri,
Bellem & Watson (20143howed that the phonological context plays a large rdleeimature of
emphaticsAs i mi | ar mi xed syst enGasparsi, 2812018 wiieeethea d i n E
occurrence of these types of sounds is context depeiaegnhstancethe velar emphatié\ 7, as
transcribed irGasparini (2017)was found to bglottalised inmost contexts, while the alveolar
e mp h a,tas tansdéribetl iGasparini (2017)wasonly pharyngealised in intervocalic position.
Other studies on emphatics in dialects of Arabic and Mehri indMatson & Asiri (2007)
Watson & AFAzragi (2011) Ridouane et al. (2015)

Apart from emphatics being ejectivesb a c ik difiérént languages and dialects,
various studies on Arabic dialects and othaglaages showed an acoustic effect of emphatics on
surrounding sounds. Several studies found-artoulation influence on vowels adjacent to

emphatic§Ghazeli, 1977Watson, 1999Bin-Mugbil, 2006 Embarki, Yeou, Guilleminot, & Al

7 A dot under theghonemesymbolasn/ A/ is not ati on wingustcy f ol l owed in Sem
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Magqtari, 2007 Jongman et al., 2011. Al-Tamimi, 20135. The studies have found that in the
presence of @ b a ¢ émplhtic sound compared to a ramphatic sound, the Far the
adjacenwowel is usually higher and the RRlower(Zawaydeh, 199%har & Ingram, 201,0
Jongman et al., 2011. Al-Tamimi, 2017.
4arsisi also makes a distinction between p
information on these sounds is scarce since 9
the MSAL. There are no acoustic studies thus far that iigegstthe nature of emphatics in
4arsisi and their effect on surrounding sound
In the section2.4.1and2.4.4below, ejectiveandd b a ¢ k e d 6soundngeh at i c

discussed. In sectidh4.4 the effect of emphatics on surrounding vowels is discussed.

2.4.1. Ejectives

The ejective sounds are one type of the sounds known as glofakcglottalics are
consonants which are produced with a glottalic airstream mechéviaddieson & Disner,
1984, p. 99 They involvetwo constrictions, one at the oral cavity level and another at the level
of the larynx.According toMaddieson (2013)plottalic soundsare produced either with a
constriction of thevocal folds an upward or downwarshort distance movement of the larynx
or both The glottalics that involve a downward movement of the larynx are known as
implosives while the ones that involve an upward movement are known as ejéblizedieson
& Disner, 1984 Maddieson, 2013 In addition,Maddieson (2013adds a third type of glottalic
sounds termed Idttalisedresonantwhich can be produced withcnstriction of the vocal

folds which modifies or interrupts the normal voici#dgnong these different types of glottalic
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sounds, ejectives are the most widespread both genetically and geografMiadtlieson &
Disner, 1984, p. 1Q0Nonetheless, this prevalence is mainly for ejective stops @nejective
fricatives.Henton, Ladefoged, and Maddieson (199}el that theejectivesare the fourth most
common stop type amo(p §l) Mdddeson & Disner §1984jlerdiongdu a g e s
that out of 317 languagé@scluded in UCLA Phonologicgegment Inventory Database
(UPSID), 52 languages contain ejectives, which is ardéi% Fallon (1998)stated that
anothewersion ofthe UCLA Phonological Segment Inventory Database (UP$1DY2)

contained 69 languag&vith ejectives oubf a sample of 417 language&¢hich is around 16.5%.
Another estimation is given by Warner who stated the ejeabie®sr in approximately 16% of

t he wor | d@Marndr,d996, p. A53508 the other hand, ejective fricatives were found
only in 10 languages oof 317 language3.2%) in the UCLA Phonological Segment Inventory
Database (UPSIDMaddieson & Disner, 1984, p. 109n addition the inplosivetype of
glottalicsis found in fewer languages and are more limited geographically than ejectives
(Maddieson & Disner, 1984, p. 10&nd they are found in 10.1% of the langudgekided in

the UCLA Phonological Segment Inventory Database (UP$M3ddieson & Disner, 1984, p.
111).

In terms of the articulation procestejectivesBellem (2007 )stated that ejectives are
articulated by havingwo co-occurring constrictions which are at the larynx and at some other
point of the suprdaryngeal tractWarner (1996%aid that thejectivestopswere different than
other pulmonic stops iterms ofarticulation as they are articulatedth an oral closure while
simultaneously closing the glottis and mayithe larynx upwardlhe constriction at the larynx

stops air from the lungand the upward movement of the larygompressethe air available
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between théwo constrictionswhich rushes out quickly at the release of the sigwangeal
constriction(Ladefoged & Maddieson, 199&/arner, 1996Bellem, 2007 Seid, Rajendran, &
Yegnanarayana, 20R9Given this articulatory process, it could be said that the egsctire
doublyarticulated segments since they have two constrictions of equal degree of stricture
(Ladefoged & Maddieson, 1996, p. 328

With regard to place ddrticulation the velar and the alveolar places of articulation are
preferred, and the presence of an alveolar ejective in a language implies the presence of a velar
ejective(Maddieson & Disner, 1984Moreover, among the languageslysel, Maddieson &
Disner (1984¥ound thatthe presence of a bilabial ejective in a language imptepresence of
a velar ejectivgp. 103)

The release of ejective sounds can be either strong or, seékhis depends on a
number of factors including the time of the glottal release in relation to the glopta release
and the place of the supgtottal constrictionKingston (1985, pp. 287) stated that the
variation found within ejectives is the timing between the oral and glottal reléasesding to
Kingston (1985)the glottal closure may beleased alongvith the oral releasesoon after the
oral release, aignificantlydelayed andthereis an impression thatjectives with simultaneous
oral and glottal releases are weaker than tinee the glottal release is delayed after the oral
releasdp. 17) Bellem (2007)mentioned that the ejectives in which the glottal and oral releases
are simultaneous are weaker than those in which the glottal redebeayedStrong ejectives
aretheresult of glottal closuresleasepreceding the release of the sugtattal gesturewhile
weak ejectivesesult from theglottal closureeleasdbeing simultaneous witthe supraglottal

releasgBellem, 2007 Gallagher & Whang, 2014, p. 135. Another factor that seems to play a
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role in the forcefulness of ejectives is the distance between the place of constriction in the supra
glottal tract and the glottal constrictiaine shorter the distance between both constrictions, the
stronger the realisation of the ejective sowMhtson & Bellem (2011andWatson &

Heselwood (2016fpund thatin Mehri, the ejective burst of the velar stop is stronger thah

of the coronal stop since the air pressure in the oropharyngeal cayigateiin case of the

velar.

2.4.2. Ejectives in MSAL

As pointed out byBellem & Watson (2014}he first mention of emphatics in MSAL
being ejective, produced with an egressive glottalic airstreamhyasesnel (1838)vhere he
described the emphatics$nd @ r ¢ J iasbefecivesNonethelesghis view wasot followed
up until Johnstone in 1970s described théasé on his fieldwork inOmams A gddot t al i
c 0 n s o Indis woskg(Bellem & Watson, 2014 Johnstone mentioned the realisation of
glottalised (ejectig) emphaticen MSAL is not as strong as in some Ett8emitic languages
such as Amharicand that thelegree of glottalisation varies depemdon a numbeof factors
such as the phonological contéXbhnstone, 1975, p. 8

More recentvorks on MSALprovidedifferent observationwith regard to the
emphatics. Some workdbservedhatemphaticsn MSAL areglottalised consonants
Johnstondound while othersobserved that nall emphatics in MSAlareglottalised
consonantsSimeoneSenelle (1997inentionedhat the emphatics in MSAL armt velarised as
in Arabic, butfipostglottalised ejectivesas in Ethiopian languageand that the degree of

glottalisationvaries depending on the phonological context of the consonadiaadt(p. 381)
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Similarly, in an instrumental study based on acoustic mhaliéehri, Ridouane & Gendrot (2017)
mentioned that themphatic fricatives in Mehri wetgpically ejectives Other studiestatedthe
Mehri emphaticdo be of a mixedystemincluding both ejective anidackedsegmentsvhere
theycould be realised as ejectives in certain posit{t¥atson & Bellem, 201(Bellem &
Watson, 2014 FurthermoreGasparini (2017nentioned h at Ba dJdar | i ncludes
pharyngealiseémphaticavhere only the velastopcould be realised as an ejective in most
positions(p. 77)
In 9 a rtredmphaticaverefirst described aglottalised byJohnstone (1977, p. xii)
He mentionedrtat all the emphatics were pagottalised while theemphatic interdentdl &1 /
was preglottalised.In addition,glottalisation was found to be weak in positions other than initial
andfinal (Johnstone, 1977, p. XiiFollowing JohnstoneSwiggers (1981presented a similar
viewHe stated that all the espegiflwininitalsandifim 4ar sl si
position(Swiggers, 198)1 He further added thaherearetwo types of glottalisation in
compl ement ary di:prégloitalisatibniviich heirefierred o ifinplasive
realisatiow and posglottalisationwhich he referred to d®jective realisatiod(Swiggers, 1981,
p. 367). Accordingto Swiggers (1981)postg | ot t al i sati on dlthe var sl si o
voiceless emphatics/hile preglottalisation occurs witthe onlyemphaticd #which he
transcr (ph36l)AftarSwidgpds/it he real i sation ofrefered sisi e

to in detailor dealtwith from an instrumental phonetic point of vieys until now.
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2.4.3. Acoustic Parametersof Ejective Stops

The acoustic characteristics of ejective sounds can varylingssstically (Bellem,

2007 Gasparini, 201y Variousworks on ejectives in different languages showedttiere is a
considerable acoustic and articulatory variation among sounds labelled 'ejective stops' in
descriptive workNonetheless, there are a number of criteria proposed to distinguish between
ejectivestopsand other plain counterpaitslanguages in which they occux number of studies
showed that ejectivetopscan be distinguished from their plainicelesscounterparts in terms

of VOT, visibleglottal release@ndspike typical of glottalic pressurelosure duration, and
presence of creaky voice on the following vo¢hjek & Stevens, 200%5ordon &

Applebaum, 2006Seid et al., 2009Vatson & Bellem, 2010Gallagher & Whang, 2014
Gasparini, 201;/Ridouane &Gendrot, 201).

VOT is the amount of time between the release of a consonant and the onset of voicing
(Holton, 2001, p. 408 Fallon (1998 mentioned that Catford (1983) defined VOT in ejectives as
thetime-lag between theral release and thanset of glottal vibrationsaandthat ejectives vary
greatly in terms of their VOT{p. 387) Indeed, a number of studies found different results with
regard to the VOT of ejective soundis.Cochabamba Quechua, spoken in Péallagher&

Whang (2014Jound that the ejectives were characterised by a long \Brilarly, il anguages
such as the Navajo coronals (108 ms; McDonough and Ladei®§&) and Bzhedug (114 ms;

Catford 1992194-5)0 (Fallon, 1998, p. 38&have long VOTsOn t he ot her hand, i
Austronesian language spoken in East Tirklajek & Stevens (2003pund that the ejectas

had an intermediate VOT between aspirated and unaspirated voicelesmhsiopisaric, the

VOT for the ejective stop sounds was signific
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counterpart¢Seid et al., 2009, p. 228®ther languages witthort VOTS includeHunzib,
Ingush,Pocomchi, and others as reportedraillon (1998, p. 388)

VOT can also be used in distinguishing betweemstiand weak ejective soundsawer
pressure in the oral cavity produces less intense burst for ejectives and the VOT is generally
shorter(Fallon, 1998, p. 392 Therefore, higher pressure would probably produce more intense
burst for ejectives and the VOT would be longer. Indekxjek & Stevens (2005tated that
increased VOT value is associated with strong ejectives. By contrast, when the pressure in the
oral cavity for producing an ejective is less, the burst of the ejective is weaker, and the VOT is
shorter(Fallon, 1998, p. 392However , it should be nhoted here
glottalisatiod t h e V Wigeraawelsrntaethe glottal closure duratias longer

The contrasting results on VOT show that the ejectives do not behave in a similar manner
in all languagesSomeejectiveshavelong VOT of over 100 ms, while others have very short
VOT which matches that of voiced stafpallon, 1998, p. 388 Nonetheless, thearyingVOT
measures reportddr the different languageshow that they behave differently than their plain
counterparts in various languagasd VOT can be a good cue to capture the difference between
ejectives and their plain counterpgd n  t h e MS folinstBnaetheé emphatics were
found to differ clearly in terms of VOffom their plain counterpartas they had higher VOT
values(Gasparini, 2017, p. 57

Thevisible glottal releaseandspike typical of glottalic pressune the waveforms has
been found to be a helpful criterion in distinguishing ejestik@m plainstops Gasparini (2017)
mentioned that the ejective burst was clearly visible in the waveforms which was a cue for the

glottalisat i o n oA anB7/4 asdransciibed iGasparini (2017)n some environment§or
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examplethe data othreeof thefour speakers included in the stuslyowedhatthe emphatic

velar A/ wasglottalisedin initial and intervocalic positionis n B asthé ejactive brstwas

visible in thewaveform(Gasparini, 2017, p. J7Watson & Bellem (2010found that in Mehri

the emphatic/, as transcribed byVatson & Bellem (201Q)pral release showedsharp spiken

the wavefornrvhi ch i s typical of glottalic initiatiol

was followed by a weaker glottal release accompanied the articulation of ejective @daieéls

& Stevens, 2005, p. 2890t should be noted, however, that in Wena 6 eeledsenoé thglottal

closurein the waveforms or spectrogramas notalwaysdistinguishabldrom the onset of

voicing in all tokens analysdtiajek & Stevens, 2005, p. 280®Ridouane & Buech (2022)

found that the ejectivstops in Mehri were characterised with siléagsafter the oral release

but these lags were found mainly in the productions of two speakers out of thei(se343856)
Another cue for ejective sounds which has been foundnredanguages is the presence

of creaky voice on the following vowel segméBellem, 2007.The presence of the creaky

voice is the result aheglottis state change from complete closure to normal phon@gid et

al., 2009. Esling et al. (20193tatal that aprominent feature afreaky voice is the action of the

aryepiglottic constrictoy and thatreakiness is characteriseddnyextreme degree of

constriction in the larynfp. 65) They ad@édthatthe connection betweemyapiglottic action

and the production aflottal stop, pharyngeal, and epiglottal articulatiorsssociated with

creaky voice since it is observed preceding or following glottal arrest (glottalisation) in speech

(Esling etal., 2019,p.65Cr eaky voice as a cue for (Hpekott al i .

& Stevens, 2006 Amharic(Seid et al., 2009 and NavahgMonaka, 2001 In addition,

Ridouane & Buech (2022punda significant difference in phonation as vowels following
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ejective stops in Mehri had a lower HH2* value (p. 3435) It should be noted here, however,
thatJ. Al-Tamimi (2017)also foundcreaky voice as a correlate of pharyngealisatialordanian
and Moroccan Arabiwhich he said is indicative @n epilaryngeal catriction (p.26)

The closure duration was also examined in ejediopsof different languages and
different results were obtainefeid et al. (2009%ound that the ejective stops in Amharic had
significantly longer closure duration than their plain countergart2289) On the other hand, in
the Northeast Caucasian language InguUéarner (1996found that the closure duration was not
statistically significant between the ejectives and the pulmonic voicelesq3tda26) In
anotherstudyaof he Austronesian | anguage in East Ti mort
stop types did not show any differences in closure durattomsshe different stop type@diajek
& Stevens, 2005, p. 28R1INonetheless, the added measurements of VOT and closure duration
to get the overall duration of stops showed that the ejective stops had an intermediate overall
duration compared to the aspirated, which had the longest duration, and the unaspirated stops,
which had the shortest duratifidajek & Stevens, 2005, p. 289The results of ANOVA tests
on overall durations showed that the differen
significant(Hajek & Stevens, 2005, p. 2891n Mehri, Ridouane & Buech (2022pund that the

closure duration wasignificantly longeiin ejective velar stopthan in voiceless stofgp. 3435.

2.4.4. Acoustic Parametersof Ejective Fricatives

Ejective fricativesareconsiderablyjess common ithewo r | d 6 s Goadong&u a g e s .
Applebaum (2006inentioned that they axeery rare sound crosdinguistically (p. 161) In the

UCLA Phonological Segment Inventory Database (UPS#Dly 10 languagef3.2%)out of the
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317examinedvere found to have ejective fricativiestheir sound inventorigd/laddieson &

Disner, 1984, p. 109Shosted & Rose (201,1)ased on a literature survey géeive fricatives

added another 14 languageshe (UPSID) listof languagesvith ejective fricativeswhich

includedfive of the MSAL Me hr i , $Hiaaliipb@difB,a var i , (@4#2yEvehar s 1 si
afteradding the 14 languages mentionedsinsted & Ros€2011) assuming all include

ejective fricatives in their sound inventori¢és the (UPSID) list of languages with ejective

fricatives the number still remaingery small(24 languages in totalut of 317 UPSIDr 14

from Shosted & Rose (201)1¢onsidering the large numbertbew o r lladguageproving the

rarity of such sounds.

As was mentionedbovein 2.4.], the ejectives are producwdth a constriction at the
oral cavity level and another at tlexel of thelarynx. The raised larynx compresses the air
trapped between thes&o constrictions which rushes owith the release of the oral cavity
constrictioncausing a burst, then, the constrictairthe level of the larynx is released allowing
the air from the lungs to pass throy@hosted & Rose, 2011, p.42Accordingto Shosted &
Rose (2011)he production of ejective fricatives involvan aeroacoustic dilemma they
requirean increased air pressure for ejectivag well as sustainedrenting of air for frication
(p. 42) Nonetheless, diffrentexplanationdiave been put forward to achietiee requirements of
producing ejective fricative.or examplesShosted & Rose (201h)entioned thaMaddieson
(1997)suggstedtheredudion of the size betweearticulators inthe oral cavityconstrictionin
orderfor the intraoral pressute raiseand produce ejective fricatives using thetapped above
the larynx(pp. 42-43). Anothersuggestiorby Maddieson (1997Avas to gquence the frication

and glottal closureas in Yapesehowever this raises thessue of whethesounds produced in
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such a manner could be called ejectiasgrication is not produced simultaneously vgtbttal
closure(Shosted & Rose, 20L1A third suggestiorassumean oral closure preceding the period
of fricationto allow for air pressure build up, and thisis knowtha® af f r i cati on hypo
which is used imealising ejective fricatives in Tigriny&hosted & Rose, 2011, p.4Blowever,
this hypothesis as wealhises questions regarding the nature of ejective fricativelssisre and
frication arecharacteristic of affricatg$Shosted & Ros€011, p. 43
Regardless of the aeroacoustic dilemma in producing ejective fricatiffesent
languagednclude ejective fricatives in their sound inventosesh asTigrinya (Shosted &
Rose, 201}, Amharic(Demolin, 2004, and Turkish KabardiafGordon & Applebaum, 2006
The ejective fricativeare distinguishable from other plain countetpfollowing a number of
acoustic criterialFor instance, jective fricatives werdéound to differfrom their plain
counterpds in terms ofrication durationGordon & Applebaum, 200&hosted & Rose, 2011
Puderbaugh, 201%asparini, 201;/Ridouane & Gendrot, 20},7overall durationSeid et al.,
2009, frication intensity(Gordon & Applebaum, 20Q&asparini, 201;7/Ridouane & Gendrot,
2017, andpresence opre- or postfrication silent lag(Gordon & Applebaum, 20Q&hosted &
Rose, 2011Ridouane & Gendrot, 20).7In addition, in a recent study of MehRjdouane &
Gendrot (2017 ound t hat the emphatics, which they re
their pulmonic voiceless counterpartdénms of CoG as the emphatics had a higher CoG value.
One of theparameterfound to distinguish ejective fricatives fraimeir plain
counterpartss frication durationln Tigrinya, for instance, it has been found that the ejective
fricatives had shorter frication releagkan their pulmonic fricative counterpa&hosted &

Rose, 2011, p. 54Similarly, in Turkish Kabardin, significantlyshorter frication durations were
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found in ejective fricativesompared tmon-ejective counterpar{&Gordon & Applebaum, 2006,

p. 174. Other languages where ejective fricatiweere found to diffefrom theirplain
counterpartsriclude Tingit (Shosted & Rose, 201and AmharigDemolin, 2004, where

ejective fricatives had shorter fricationrdtion thartheir plain counterpartRidouane &

Gendrot (2017%imilarly argued that Mehri ejective fricatives showed shorter frication durations
(p. 155) On the other handasparini (201 7jound thatsome of theemphatic fricatives in

Ba s$arih as (traéhsclibedsagihnd/ll sréspectively irGasparini (2017)had

l onger frication durations than (rdnscibedagfl ai n c
in Gasparini (2017%)had shorter frication duratidip. 82) It should be noted here, however, that
Gasparini (2017)nentionedthe mp hat i ¢ f r i werdphayngealisedandBad v ar i
ejectives.

In terms of overall duratigrBeid et al. (2009nentioned that the Amharic ejective
fricatives had shorter overall duration than their plaimoicedcounterpartgp. 2289)

According toSeid et al. (2009}he unvoiced /s/ had longer overall durations in word initial,
medi al, and geminated posi Anhario doweverthgyaoned t o t
clarify in the study what exactly the overall duration means.

Another cughatdistinguishegjective fricatives from plain counterpaigdrication
intensity.Previous studies have found it to be different in ejective fricatives compared to their
nortejective counterparts, although actual results were language depémdestiidy of
fricativesin Turkish Kabardiapa Northwest Caucasian langua@nrdon & Applebaum (2006)
found tha the ejective fricativewere significantly less intenselative to adjacent vowethan

non-ejectivefricatives(p. 176) By contrastGasparini (2017h ot ed t hat Ba “ar i e
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fricatives in initial position had high@ntensity than their plain counteafis except the lateral
f ri ca(pi82) ©n d similat manneRidouane & Gendrot (2018}ated that in initial
fricatives, the ejectives in Mehri had higher intensity vathas their plain counterpargg.
150).

Another acoustic parameter for ejective fricatives in various languages has been found to
be the presence of prer postfrication silent laggseeFigure2.5 below). Shosted & Rose
(2011)found that ejective fricatives in Tigrinya were more likehhtwe periods afjlottal
lab Iaryngealisationferiods of lowamplitude aperiodicity before regular glottal vibration and
onset of voicing irejective fricativeythan pulmonic fricative§p. 58) They also found tha80%
of ejective fricatives had periods pffe-releasesilencesuggesting an affricatn in Tigrinya
ejective fricativesOther languages where ejective fricatives were found pvéthor post
frication silent lags include Tlingit(Shosted & Rose, 2011, p.)Y#&nhd Turkish Kabardian
(Gordon & Applebaum, 200Q6In Turkish KabardianGGordon & Applebaum (2006pund that
there was a gap between the release of the fricative and the start of voicing in the following
segmen{p. 174) Similarly, Ridouane & Gendrot (2017pund that the Mehri ejective fricatives
may displaya pre or postfrication silent lag(p. 148) but with some intespeaker variability
61% ofword-initial ejectives showed a pefication silent lagcompared to 27% of intervocalic
ones(p. 155) In addition,15% of ejectives in intervocalic position also showed dfpcation
silent lag(Ridouane & Gendrot, 2017, p. 15By contrastGasparini (2017inentioned that his
dataorB a~ $ysteniatically lacked any prer postfrication silent lags ithe emphatic

fricatives(p. 80)
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FIGURE 2 The temporal intervals measured: V= preceding vowel duration, C = pre-frication
closure interval, F = frication noise, L = post-frication glottal lag. Token [i$'u:bar)
“to blame’, for speaker s2.

Figure25E Pandepostfrication silent lagas shown irRidouane & Gendrot (2017, p. 147)

Ridouane & Gendrot (A¥) measuredhe CoG of Mehri emphatic fricativeswvhich they
describea s 0 e e c t ianddaheif pulinania \toiceless £aunterpafise dataatotal of
397 tokenswas recorded in Oman frofive male speakers of Mehaind the segments were
found in initial and intervocalic position3he results showed that the emphatic fricatives had
higherCoGvalues than their pulmonic counterparts in both initial and intervocalic positions

(Ridouane & Gendrot, 20).7

2.4.5. Backed PharyngealisedUvularised/Velarised)

Thedacked e mpshuads are well attested in a number of Semitic languages, such
as Arabic and Hebrewheyare articulated by having a constriction at the level of the oral cavity
and a simultaneous retraction of the tongue towards the posterior wall of the plingazrli,

1977, Giannini & Petbrino, 1982 Laufer & Baer, 1988F. Al-Tamimi et al., 200Q They

include a secondary place of articulation at the back of the oral cavity in addition to primary
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coronal place of articulation. Nonetheless, the exact place of the secondary articaulation
debated among scholars and it differs from one language or dialect to almoéhercent
ultrasound study of three Arabic dialed$;Solami (2017 ktated that it is agreed that the
secondary articulation in emphatics is a retractiomoftie body but it is difficult to pinpoint it
due to crosslialectal variation and different methodologies used in the experinténedded
that it is agreed that the articulation of uvulars and emphatics involves tongue dorsum retraction,
but the directhn and degree of this retraction difféfd-Solami, 2017.

Various studies have looked at the articulatory processbssd#sounds and found
varying results regarding the place of the secondary articul@ioazeli, 1977Giannini &
Pettorino, 1982L aufer & Baer, 1988Jongman et al., 20L1According taJongman et al.
(2011) there is still no agreement on theaet nature of thposteriorconstriction.Ghazeli
(1977)andF. Al-Tamimi et al. (2009jnentioned inJongman et al. (201ipund that the
production of6 b a ¢ émglhticsnvolves tongue retraction towards the posterior pharynx wall
near the uvula. These studies concluded that tongue retraction happens in the oropharynx at the
level of the second vertebfdongnan et al., 2011 Other studies such &annini & Pettorino
(1982)andLaufer & Baer (1988jound that the constriction is not at the level of the uvula, but
muchlower than that. For instanc@jannini & Pettorino (1982fpund that the greatest
constriction is at the level of the lower pharybaufer & Baer (1988%¥tudied the production of
0 b a c émplthticsn Arabicand concluded that they were produced with the epiglottis forming
a constriction with the pharynx wall while thengue root retracted backwards as well. All these
different articulatoryobservationsvhich have been proposed for the productiod & a c k e d 6

emphaticsoundshasresulted irthe use of different term3hey are known agharyngealised,
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velarised and/or uvularised sound&hazeli, 1977Giannini & Pettorino, 1982 aufer & Baer,
1988 F. Al-Tamimi et al., 2009Faircloth, 202). However all studies agree on the fdbat the
tongue root retrastowards the pharynx during the production of these sounds.

Even though the exact place of the secondary articulation is not agreed upon, and
therefore different terms such pisaryngealised/uvulariséatlarisedare usedresearch in
different languages and dialects have found that the emphatics affect the surrounding sounds
acoustically. This phonological effect of emphatics has been studiatibys researchers in
different languages and dialects. The studies differ in their results for the direction and degree of
influence on surrounding sounds. In the following section the results of some of these studies are

discussed in more detail.

2.4.6. Emphatic Effect

As was mentionedbovein2.45 t he emphati cs andarekmwantby ¢ ar e
different terms such as pharyngealised, velarised, or uvulaBsadies on different dialects of
Arabic have shown that the emphaties/e a coarticulation effect on surrounding sounds known
asthe6 e mp h a s i(Ghazel, fLF7&Watsén, 1999Bin-Mugbil, 2006 Embarki et al., 2007
Jongman et al., 2011. Al-Tamimi, 2015. The presence of emphaticsAmbic was found to
cause allophonic changes on surrounding vowels which results in backer and lower vowels. In
vowelssurroundinghe emphatics, F1 is usually higher and F2 is lower compared to other
contextyYeou, 1997 Zawaydeh, 1999Al-Masri, 2009 Shar & Ingram, 201,0Jongman et al.,

2011 J. Al-Tamimi, 20152017).
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This effect of the emphatics in Arabic wastiduo be both rightward and leftward in
direction both within word boundaries and across word boundakatson, 1999 Davis (1995)
mentioned thathe effect of emphasis is dialect dependent as it spreads in some dialeets to
entire word, while in others it rarely spreads beyond an adjacent yowi6) Jongman et al.
(2011)asserted that the pattern of emphasis spread to surrounding satiadacrosdialects
of Arabic.In Cairene Arabicthe emphasis effect oféremphaticsounds spreads over the entire
word. Other studies found that the direction of the spread can even cross word boundaries
leftward to the previous word when the emphatic is in initial position in the target(\Wtdon,
1999. Ali & Daniloff (1972) found that theemphaticsounds effect spreads both rightward and
leftward but with a greagmphasis on the rightward. They added that the effect does not spread
throughout the word. It is clear theinphasispreads in both directions; however, the scope and
degree of this effedliffers. This difference in results might be due to the type ofilwand
methodologies used in these studies and to the position of the emphatic with regard to the
surrounding syllables and sounds in addition to edisectal differences.

Although there isariationin the direction and extent of emphatic influence on
surrounding sounds, theredsnsistency across varieties and studies in the observed nature of the
effect The various studies found that the emphatic influence shows on adjacent vowel F1 and F2
formants.Vowels following emphatics were found to have higher measurements for (F1) and
lower measurements for (F2) comparethimsame vowels following plain consonant sounds
(Watson, 1999Shar & Ingram, 201,QJongman et al., 2011. Al-Tamimi, 2015.

In a study byShar & Ingram (20109n the Asiri dialect of Arabic in Saudi Arabia,

ANOVA tests showed preceding emphatics had a significant effect on the F1 and F2 values of
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following vowelsasthe F1 was significantly higher while F2 was significantly lower wihen
vowel was preceded by an emphatic sodrt study involvedive native speakers die Asiri
dialect of Arabic who produced theure mphatics /sl , t1, #HI and
/s, t, 8, d/ followed by the vowels fia,u/ in initial and medial positions. The stimuli used
included minimal pairs of real Arabic words. a study that involvefive speakers of central
Saudi Arabia dialect®in-Mugbil (2006)measured F1 and F2 values of vowels following
emphatics, plain counterparts of emphatics, guttuaiglar and pharyngeal soundahd the
velar /k/ in Modern Standard Arabic words and found that F1 and F2 formants of vowels
following emphatics were higin and lower, respectively, compared to the others. TheBiata
Mugbil (2006)relied on came from a list of words containing the consonants and the vigwels /
a, u/in #CV and VC# contextsvhich were repeatethreetimesby five Arabic spekers from
Saudi ArabiaBoth of the previous studies measured F1 and F2 at onset and midpoint of the
vowels and the effect of emphatics was found to be significant on vowel foridamgsnan et

al. (2011)in their study ofurban Jordanian Arabilrtbid dialect which involved 12 speakers (6
males andix females) and includeivo emphatic stops ansvo emphatic fricatives and their
plain counterparts in real and nonsense wdais)d that the F1 of the vowel following an
emphatic was significantly higher at onset and midpoint, but not ofiede F2 was lower
throughout the vowel. On the other haAthMasri (2009) in his study that involvedight
speakers ofirban Jordanian Arabifound that the effect was stronger near ¢éimphatic
consonant for Fdeinglower at the point closest to the target consof@niiasri, 2009. All

the studies show that the effect of emphatic consosaet®n the vowel formants of the vowel

preceding or followinghe target consonant.
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As for the quality and length of the following vowel and the influence of the emphatic,
Yeou (1997)in his study which involved 10 male Moroccan speakers of Modern Standard
Arabic, found a greater lowering of F2 at midpoint st vowels compared to long vowels. His
study consisted of real word and nonsense word CVCVCVC sequences with short and long
vowels which were measured at onset and midpoint. In compalisoegmaret al. (20114id
not find any significant difference of emphasis based on vowel leRgtmants were measured
at the beginning, middle and end of the vowel. Accordiniptggman et al. (201,13hort vowels
had higher F1 and lower F2 than long vowels, but this was not significant based on ANOVA
results. They explained the results of previous studibavereflectedthe greater distance from
the target consonant in taking the vowel midpoinasueements in long voweldongman et al.
(2011)resultsaresupported byAl-Masri (2009)who also found that the greater effect of
emphasis was at the point closest to the target consonant. Thus, the distance from the emphatic
seems to be a defining factor in this case and not vowel length per se. Regarding vowel qualit
Al-Masri (2009)found that low front vowels show the greatest drop in F2 at midpoint followed
by high front vowels and filg high back vowels. Similar results were founddpngman et al.
(2011)andYeou (1997)s the results of their studies showed that the greatest lowering of F2
was seen in the low front vowge/ followed by the front high vowel /i/ and high back rounded
vowel /ul/.

All the previous studies show that there is a general tendency in all those different
varieties of Arabic where the emphasis sprdeftward andrightward causing higher (F1) and

lower (F2) values compared to remphatics.
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2.5.PATTERNING OF CONSONANTS IN MSAL

Severapreviousstudies on MSAL languages have shown a phonological patterning of
the group of sounds known as 6éemphaticsd in S
consonants, to the exclusion of voiceless consordoitsistone, 1973977, 19803 Watson et
al., 2020 Rubin, 2023. The phonologicapatternings morphologicallyevident in the process of
definition of nouns and adjectivasd in the prigxing of some verb forms some of the MSAL
langua@gs.Johnstoe (1975xhowed that morphological features indicate that the MSAL group
the voiced consonants with the emphaticqi i ch he t er (pe98) 601 ot t al i sed
Johnstone (1975)entionedthat N Me hr i , $+ esfdilsbdlisvords beginnihg
with both emphatic and voiced consonants are prefixed with a definite article, while words
beginning with voiceless consonants are(po®8) as shown imable2.1 below.In his work on
4 ar sl sated thahtleeefmite article/ 4 occurs before voiced and

(Johnstone, 1937

Mehri Tkt Ts ¥ s ikTwb

marszsikt Tl T-gos (kTwb/ |
$ v @dibbali -kt I - 05(kosb

Gloss 0the o6the 6al/the

Table2.1: Emphatic and voiced consonants patterning adaptedJobmstone (1975)

In recent workWatson et al. (2020pentioned that the realisation of definite article on

nouns or adjectives in Mehri depends on whether it belongs to a special lexical claiseor on
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initial consonant of the word (p. 34 ccording to them, the first consonantthe definite form
is geminated if it is dibreathed ( v o icansohaefsllewed by a vowehlnd not geminated in
other cases as ip k k @/fi $ sheuldedband bt t Mt he deohh @BtOhe sdodr 0 and
/bByd/ it h e (Watsan let@l., 2020, pp. 385). Similarly, in the most recent work on
dar sl si based o mRubih@d28sated that thesrulea of definitesarticle in
darsisi follow those f oundppearsonlyleeforevoicadlorer e t he
glottalic consonants, or a clust(m834)slé two #dAid
provided some examplegere he think§ohnstonenissed marking expected articiesluding
/g O&ar at / ,fidHd Ud € c,d naumimhéistawghter(Rubin, 2023, p.
335. In addition,Rubin (2023 s howed i n his transcriptions of
voiceless consonant only is geminated in definite forms similar to Mehg aha@/Jibbalias in
/| wiot ®m/ fit he d&kidb&dandande/ wolfo (p. 335)

In verbal morphologyJohnstone (1975hentioned thiathe intensiveconative verbal
formsin Mehrid a r s 1 $id j@/Jiebalithke a prefixhat shows only before voiced and
6gl ottal i sasiihe folomngvoanrasnitssi 6 wd Edigtm tryo and / 6k
point to the qgibl aho wsMoredver@aisom &Bellefh (2010)be gene
showed t hat tdialectdf Mehri silakdniniEgs@rn Yemen the-inital consonant
in some verb forms geminated when it iswiceless consonant which is not the case when it is
either an emphatic or a voiced somant(p. 347) For instance, the first consonant is geminated
in the inflected verbs db 10k 6 r / it o6 @fhd aa/k ofi tamdwdsh oneds fac:

not in [/6j@rdéb/ Ato tryodo and [/ 6A4QFfi/ Ato clea
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2.6.LARYNGEAL PROPERTIES

The Arab grammarigrSibawayh categorised the Arabic consonants itwo groups he
calledma j laridma h mThema j kednsonants incIuded/’E,,d'}\, d, #®, r, =z, dI,
,m,n,wu Ei, Ej 0 /maéd mdbrsonhnésincludedf,k ¢6s, o, (8ldselwodd,& k, h/
Maghrabi, 2015, p. 135

According toHeselwood & Maghrabi (2015) t he i nter pretation for
categorisation as voiced fora j fard voiceless foma h mhiassbeen the most common one
among modern scholars; nonetheless, such a distinction is problematic simce fhéeategory
includes voiceless sounds such as /tIl, q, n/
solve this issue. Some propogkdt Sibawayh mistakenly took these as voiced consonants and
grouped them witma j fednsonants, while others proposed that these sounds were actually
voi ced dur i ng(H&Sevimadwaadnraks, 2015, pnEHeselwood & Maghrabi
(2015) based on textual evidence and evidence from modern instrumental phonetics, argued that
Sibawayh was probably not mistaken in his distinction, but rétia¢taking his distinction of
ma j kridma h nds parallel to voiced and voiceless is not accusaie there are better ways
to categorise the sounds in these languages.

Heselwood & Maghrabi (201%) | ai med t hat t®nd Arabia gohsénantsd i st i |
is accurate and accounts well for these consonants. However, the appropriateness of such a
distinction relies on a careful and suitable interpretation of these tfEh@&ommon
interpretation of the terrma j fardidma h mels goiced and voicele¢Barecki, 201) based on

categories established for other languages raises problems; a better interpretation of the terms is

one based on the control of airflow by glottal stékésselwood & Maghrabi, 2015, p. 1)71
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They stated that the importance in these definitions lies in the flow of breath, and whether it is
constricted during articulation or ngleselwood & Maghrabi, 2015, p. 1)3F hey state that
theirfindings are consistent with tmea j hriarh ndistinction being based on datv
(Heselwood & Maghrabi, 2015, p. 16&ndthe t eunbmeathed almedthed ar e t he be:
supported by their aerometric results as interpretatioms g fardidma h m(Heselwood &
Maghrabi, 2015p. 159. Their results, based on their study of Modern Standard Arabic spoken
by eightspeakers of Arabic from different Arab countries, showed that the airflomeof h T r
consonants /t1l/ and /q/, canoniiecd//and voi cel es
significantly lower than thena h miil and /k/ The volumevelocity airflow wasmeasuredy
wearing an Aerophone Herometry systenThey concluded that what definesa j Isdunds in
Arabic is low airflow which is controlled by glottal constrictiffdeselwood & Maghrabi, 2015,
p. 139.

Heselwood & Maghrabi (2015howed that their VOT results are also consistent with the
mah | rnscoonants /t1, qspiratedwithAessaibfiowtharthe méa qi B8 ot
consonants /t, k{p. 163) Across all thesightspeakers in their study, they found that the VOT
for /tl1, g/ was shorter with an average of 19
average of 37.6m@eselwood & Maghrabi, 2015, p. 167

Based on phonological patterning and instrumental phonetic analyaes)n &
Heselwood (20164 r gued t hat the c@®nsamaifBanidmdEde hr i , ¢
can begrouped intdwo categorieswith the distinction between thesgo groups of sounds
lying in the presence or absence of voiceless turbulence and not the presence or absence of

voicing. By voiceless turbulence, they mean unimpeded audible airflow. Thsetia@nalyses
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of data showethreephonation categoriegaspirated, voiceless unaspirated, and voiced which
are parallel to open, narrowed, and closed glottal sfatatson & Heselwood, 20)6Based on
phonological patterning, they grouped theeephonetic categories intavo phonologically
distinctive categorieBNatson & Heselwood, 2016, p). I heir data, based dwo speakers of
S an d ad ia MrpbicEandive speakers of Mehri, showed that the canonically voiced stops
and emphatic stops pattern together by being glottalised-ipgusal position. More@y, the
canonically voiceless consonants /t/ and /k/ showed the presence of voiceless turida¢sme.
& Heselwood (2018)atson & Heselwood (201@pentioned that researchers previously noted
the 2-way pattening of these consonants; however, the phonation features of these groups of
consonants hee not been identified. In light of their result¥atson & Heelwood
(2016)Watson & Heselwood (2018uggested a phonological model for phonation where the
distinction between thisvo group of sounds can be diagrammed as [open] versus [closed]
glottis. According to this model, [open] glottis accounts for a vaigen glottis state and
abduction of the vocal folds in voiceless aspirated consonants, while [closed] glottis accounts for
voiced, voiceless unaspirated, and ejective consonants which involve a closed glottis and degrees
of adduction of the vocal fold$Vatson & Heselwood, 2016, p. B3

An alternative approach is theryngeal realism approach which receiatntionin
recent year¢Bahrani & Kulikov, 2024, p. b It proposes a link betwegrhonological
representation and phonetic detail, whteeacoustic properties correspongbtivative
distinctive featuresvhich specify the laryngeal contrasts in phonolglyGamdi, AFTamimi,

& Khattab, 2019, p. 2051
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Thelaryngeal realism approach assumes ithaspirating languageke laryngeal
contrast is specified by tHeature [spread glottis], while in voicing languages the contrast is
specified by the feature [voicf)l-Gamdi et al., 2019, p. 20hISuch an approach solves the
issue ofphonologically representintipree phonetic categorieshich are voicedyoiceless
unaspirated, and voiceless aspiratadich were traditionally categorised using a bin@ature
i n Keat i ngo@ah(ad & Bulikpv, 2024 dpepl

Al-Gamdi et al. (2019howed thatNajdi Arabic includes botprevoiced and aspirated
stops in itphonology.Usingbinary phonological features following thigaditional approaah
(Bahmani & Kulikov, 2024, p. bis problematicraisingquestions about the naturetbé
phonologicakepresentations of such contrést-Gamdi et al., 2019, p. 20h4r herefore Al -
Gamdi et al. (2019roposedollowing thelaryngeal realism approadah suggesting that the
laryngeal system in Najdi Arabic is ovspecified in the phonology with the feature [voice] for
voiced stops and the feature [spread glottisyfoceless stps as found in Qatari Arabic and

Swedish(p. 2054)
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3. Chapter Three: Methodology

3.1.FIELDWORK

Myfirst attempts t o e sdpeakingcomimunites wereadeneia i n t
summer 2016 between July and August, the hottest time of the year in the area. Through both
sheer coincidence and good luckpétsomeone from the Diwan of Royal Cowtyose
department overseéd-WustaWildlife Conservation. Through this contact, my first visit of

threedays was facilitated at the Wildlife Conservation where its manager introduced me to his

4arUsodos employees. | n t hicensutanswag identifiegl. THisi r st po
consultant introduced mnféAijt @abuMwhaldandHhasngas ¢ o mmu

Based on my own observation and consulAtuant 6s
Mudhabicommunity since it was in the middle geographically among these communities and
hadveryfewno ar Us 0s f ami-Omesi ( smah ab léséacEyyptrasdd f a mi
Sudan)Haima compared té\bu MudhabiandAl-Aj a Badalotofnod ar Us 0s whet her
Omanis or norODmanis who were there for employment reaséihsd | a geogmaphically is
closer toAl-Dugmand to areas which are populated by-doa rs t ri bes who speak
Arabic, the dialect ofhe Janabahjl\a n a b a hahaibed /mvahajsty. Thereforethe village of
Abu Mudhabiseemed a suitable place for both linguistic and logisasons.

In summer 2017, the second fieldwork visit of almestonth was conducted and
focused on fostering a bond with the communi:t

communicate with the “varUsdos in the area. Dur
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t he sound s yTFhe daftype Werednastlysnhtsrdl speeeordings and some
basic everyday usage words to help learn the langiagebond was established by visiting
different families of the community in either their houses or the encampments and joining their
variousoccasions such as weddings, gueseptions, and other events. During these visits,
future consultants were also identified.

In the summers of 2018 and 2019, field visits of one month each year were conducted for
|l earning dar sl si ctngsomamoie dagBurind these visitsrsadditiondd | e
natural speech recordingiata through elicitation afpecificlists of wordswere also recorded
In summer 2020, the plan for a field visit for more data collection was cancelled tthee to
globalpandemic COVIDB19 and measures taken by mani government to stop the disease.
Hence, facdo-face data collection was not possible, and the consultants were consulted on
previously collected data remotely using social media applications such as fhatsdother
software such as Zoom.

Through the process of | earning Yarslsi,
speech sounds suchaiseolarlateral fricatives and emphatics. Thusearly 2021 another
field visit of aroundhreeweeks was conducted tbtaindata via elicitatiorof words containing
these soundsom more than one speaker to be used for further phonetic analysisain
consultant during these visits was very helpful in bativiging data and convincing others to
take part in the study.

The data recording process was not always planned in terms of having a specific
designati on. Some of the data were recorded

some, and especialtiiese needed for phonetic analysis, were recorded in my own residence in
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the communityor inthema i n ¢ o mesidehcdoekaep éxternal noise as low as possible.
Sometimes data were also collecteningo ut i ngs wi th the iMasarddsgos ar o
times.

There were several challenges in the process of collecting the data. The main challenge
was the weather and the heat during the summer. Temperatured@iClénade it impossible to
work outside except at night. Even within houses, it wa®gsiple to work without having air
conditioners on which created a lot of background noise, thus, forcing me to useedoisen
microphones and headsets. Another crucial challenge was the gender rules in the area and in
Arabia in general. It waisnpossble to have women consultants in the area to help in recording
data. Therefore, the datgereentirely collected from male consultants. A third challenge was
having a good flow of work with the consultants during each session. Most of the elicitation
sesfns werearoundan houreachwith breaksand conducted more than once during the day

exceptfor everyday conversations.

3.2.DATA SOURCES

Various types of dataerecollected, consisting of both elicited and ralitited
recordings for this thesis.
The elicited data collected are a Swadesh list of basic words adopteHdimar (2009)
a list of 92 Arabic verbs adopted frdfasz (2013)and gorecursotist of 224 words adopted
from Morris et al. (2019jor comparative purposes. The list of 92 verbs was elicited in
perfective, imperfective, and future for first, second, and third singular and plural speakers. In

addition,twolistso f v ar s1 si wor ds i n cdndtheir plagn ceumgrpargst i ¢ c o0
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in utterancanitial, medial, and final positionsere elicitedn isolationandusel mainly for the
results of chaptersand6. The lissincluded pairs of emphatics and their plain counterparts in
stressed and unstressed syllables in different utterance positions.n s t o Mardss 197 7
Lexicon was consulted extsirely in finding the words including the target consonants in
various positions; however, the “Yarslisi consu
which could not be found in Johnseins wor k, and for checking the
selectedtems.The liss aregiven belowin chapter$ and6, andarealsoused to suppothe
results of chaptet along with the other data

The daily interactions with community members and the environment also provided some
words not included in the previous lists. Tdféorts of learning the language at the very
beginning and the notes taken during the process also provided a good deal of elicited material.
The data from the learning material are lists of various items and short everyday essential
conversation sentencesr ans | at ed from Arabic to varsisi. T
results presented in chapter

The nonelicited natural speech data &méktales, poems, cametlated cultural
information, historical storieghildrerts stories, instructions, and natural conversations in the
community. In addition, there atiereenarrative recordings kindly provided Bades & Morris
(2016)which were transcribed and translated in the field. Some of these data were also consulted
for theresults presented in chapteit should be noted here, howeviirereare many
recordinggdeposited in thELAR archive by(Eades & Morris, 2016which include narratives,
descriptions, conversations, and elicitations. However, not many of these wene tirsed

current project because one of the approaches was to hayaficstlata collected in the field

89



that reflects the current situation oéttanguageln addition, the time constraints and the
experimentafequirements and nature of this resealichnot allow the privilege of making use

of moreof the previously mentioned recordings.

3.3.LANGUAGE CONSULTANTS

Thewhole communityto alesser exterpubescent girls and womeaf Abu Mudhabi
served as consultants in conducting this study since they helped in the process of learning the
language in one way or another by either teaching or practising the language with the researcher.
Elicitations and purposeful recordings weanductedor 20 male speakers in previous field
visits from 2017 to 2019. Out of all of the speakers, 17 wer02ears old. One speaker was
over 60 years old, whilevo were 42 and 45. All the speakers were bilagapeakers of Arabic
and Yandiesative speakers of darslisi since chi
everyday languag@s a researcher, | was hosted by number of them in their haspeially
at the early stages of the project when | waisigyyo learn the language, ahfbund the/ used
mai n | y withahe sldesgenerations and Arabic was kept to minimal with some young
childrenony. The | anguage among the parents and gr an
All speakers below 40 years old (17tatal) were school educated, and some pursued
university and collegéevel education. The educated consultants, and especially those at college
and university levels, aldmewEnglish, but their command of it was very basic. All consultants
were residentef Abu Mudhabiexcept the 6§earold man who lived irAl-Aj] a. 6 i z
The data used for chaptéraind6 were recorded in early 20Zrom 10 male native

speakers of Jar $40Ail |agpad th eti waet s20were reside
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speaking town Abu MudhabAll participants had lived in the same town for most of their lives

and did not leave Haima for long periods of time. Howefineg,of the participants did spend

some time of their early childhood fine village of AtGhaydharanahear Adam 1 a dreAf/
Dakhiliyah gover nor at-speakiydoussholls anesetibdne ofthd v ar s
participants had any known history of speech and/or language disorders at the time of recordings.

Three of the participants attended college and had some badi€&iglish proficiency.

3.4.DATA COLLECTION

All the audio data, including elicitations and natural speech recordings, for this thesis
were collected using a Tascam DRAVG&II 2 -channel Portable Digital Recorder. A Shure
SM12A-CN headset microphomveith a frequency response of up toQ® Hzwas used to
record all the data from all the consultants and a Shure WH20 XLR dynamic headset microphone
with a frequency response of up to 15000wsworn by the researcher during elicitation
sessions.
Participant consent was obtainestballythrough audioecordingbefore the start of any
data recordingeckert (2014)mentioredt hat parti ci pant s6é6 wuaskkcer st and
to do in the researdndthe implications of doing so are the responsibility of the researcher.
Thus,when a potential participant was chosen, a short meeting was cahttuetelain the
research aims, needs, and expected outcdmas. t i ci pant s6 questions wer
thesemeetingsand it was explained to them that their participati@stotally voluntary and

they can choose to stop their participation at angtpBefore recording any data from any

91



participantthe information in the written consent form wasd for the participant are
following consent statement was recordedbally:.

Al have been i nf or me grocedbresupbssililehensfitsandisdsy 6 s p L
and | have received a copy of this form. | have been given the opportunity to ask questions
before giving consent, and | have been told that | can ask other questions at any time. |
voluntarily agree to participaten t hi s study. 0
The majority of the data were collected indoors, but some data were also collected

outdoors in encampments or outings with members of the community in the area. In order to

reduce the external noise in the recordingsam microphone widscreenDeadCat Wind

Muff) was used on the Shure SMLZMN headset microphone which helped in getting very clear

recordings with minimum external noise. All the recorded data were saved in WAV format with

a sample rate of 44100 Hz. The video de¢ae recoded in MOD format using a Panasonic

SDR-S50 Camcorder. All the data were saved on an external password protect&tivard

Uni ver si tpasswofd praotectectbisd Gtorag®©neDrive, and a password protected HP

Folio 1020EliteBooklaptop. The same laptop was later used for analysing the data.

Ethical approvals for this study were obtairienm University of Texas, Austinnder

IRB reference201512-0037 and University of Leedsnder ethics referencEAHC 19-024.

3.5.ANALYSIS

Various linguistic analysis programmes were used to transcribe and analyse the data. The
audio data werphoneti@lly/phonemicallytranscribed and analysedPRAAT (Boersma &
Weenink, 20R). Phonemidranscription®f some natural speech datarealsodone using

SayMore(SIL International, 2019and ELAN(Max Plnck Institute for Psycholinguistics,
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2019. The transcribed data were later transferred to RISHx International, 2019dor further
futurework.

The previously mentioned programmes were used for analysis purposes of the data in
addition to MS Word and Excel in certain caskse statistical programnsR R Core Team
(2019)andR studioRStudio Team (2020)erealso used for statistt analysis while working
on the emphaticand their plain counterparits4 a r dor chapters ands.

All segmentation analyses were made using the PRAAT speech analysisesoftwa
(Boersma & Weenink2020. Segmentation was based on waveforms and wideband
spectrograms at a window length of 0.05. The number of formants in the spectrogram was set at
five formants and the maximum formant frequency was set at 5006 gtosives, 11000 Hz
for fricatives In spectrogram settings, the range of viewed frequencies was set betb@eh 0
Hz. The window length was set at 0.005 in spectrogram settings.

All data were segmented and annotated in textgrids manually. However, before
segmentinghe data nased for chapters and6 specifically, a number of PRAATBoersma &
Weenink, 202Pscripts were run for different purposes. A sound converting script was run to
convert all the WAV files into Mono sound filéKawahara, 2009 After converting the files,
textgrid fileswerecreatedor each sound file with the various needed tiers. Then, another script
adapted froma pause marking scripythennes (2002)vas run to mark pauses boundaries in all
needed tiersPauseboundaries were later manually fixed during manual segmentation. After
marking the pauses, another scagoptedrom Styler (2008)was run tdfacilitatethe
transcription of target words in the transcription tier and their translations in the translation tier.

At the end, a separate script was run to get the various measuremstapgand fricatives For
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example, the script f@topsmeasured their VOTand closure durations, in addition to the

presence or absence of glottal closure and release in uttéméidemedial, and final positions.
After running the PRAATBoersma & Weenink, 202@cripts and obtaining the

measurements, the data were analysed in R software for statistical confBufioge Team,

2019. A number of R software packages were used in analysing the data, including: tidyverse

(Wickham et al., 2019 dplyr (Wickham, Francois, Hey, Miiller, & Vaughan, 2021 car(Fox

& Weisberg, 2019 Ime4(Bates, Machler, Békr, & Walker, 2015 ImerTestKuznetsova,

Brockhoff, & Christensen, 20)7afex(Singmann, Bolker, Westfall, Aust, & Beé®hachar,

2021), ggpubr(Kassambara, 2020readxl(Wickham & Bryan, 2019 effects(Fox & Weisberg,

2019, emmeangRussell, 202p sjmisc(Ludecke, 2018 sjlabelled(Ludecke, 2022a and sjPlot

(Ludecke, B221.
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4. ChapterFou:Phonetics and Phonology of darsisi

This chapter presents the results of the p
four sections. The first section presents and discusses the different consonantal phonemes of
4arsisi and their correspondiltaimstadrovidemhones i n
summary of the observations and the phonological analysis. More detail on some phonemes such
as pharyngeals, glotgland emphatics will be given in later sectionth full illustration. The
second section presents the status dHethirdhe gl o
segiondi scusses the status oinhclutdeb b a edngdlofidlisedc s i n A
ejectives This section investigates the emphatics in detail and provides illustrations of the
observationsinthedati.he | ast section outlines the vowel
corresponding allophonés addition to the approximants

All the data collected dumg different field visits were usddr the analyses of this
chapterThe analysis was primariuditoryandthe available minimal and nearinimal pairs in
the data were used to establish the phonemic inventory of the languagefovkhs and
spectrogramsf vowel and consonant sounds were visually inspected using PRB&rsma &

Weenink, 202DPto establish the allophonic realisations of phonei@eserative ponological
rules were used based on the distribution of sounds in different environmpreasedat the
allophay statements of soun@@dden, 200p

There are 30 consonant phonemessewkrnv o w e | phonemes in siarsis
consist ofeightstops 14 fricativesthreelaterals,two nasalspnetap, andwo glides. Similar to

some other Semitic | anguages, dar sl si has a ¢
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that has a secondary place of articulation, generally kr®@mphatics. Interestingly, however,
the emphatics i n JeaassH add gattabsedsees.3. There ardive d e i t h
long vowels andwos hort vowel s. The | on gshovtenedenicextain n Jar s

environments resulting in short allophones.

4.1.CONSONANT PHONEMES

The phonemic inventory of darslsi i's | arge
phonemic inventories of oth&tSALs, such as MehyiSogp roir, @. ¥t bas a total 30
distinctconsonantgbhonems.

The following sectiong.1.1to 4.1.6discuss and explain the distinct phonemes of
4arsisi f ol | ofaiculgtont Thephonanresiagertranscribed phonemically and
presented in tables showing them in utterandel, utterancemedial, and utteraneinal
positions. It should be noted here, however, that broad phonetic transcriptions are used in cases

of allophonic alternations, such as diphthongization and shortening of long vowels.
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Table4.1 belows h o ws

the phonemic inventory of dar

Voiceless t k
& Voiced b d . i
©
Emphatic to K
Voiceless 1 s k o) h
T
Q .
] Voiced o) z e
=
Emphatic ro s0 W
Voiceless o)
&
@ Voiced I
o
Emphatic 3y
Nasal m n
Ta -
i Voiced
Approximant w j
Tabledl:Phonemic inventory of darsi si
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4.1.1. Stops

As seenin Table4.1 abovethestopsi n 4 ar s1 s a rveicelesavoieed or i sed
and emphaticThevoicelessstopsare a dentalt/ andavelar /k/. Thevoicedstopsare alabial
/b/,adental/d/,avelar/ 0/ and gl ot t al shrjddentalda b @ At dleadre mph &t i c
Table4.2 showsall thestopphonemes imitial, medial, and finaénvironmentsThe examples
in the table show some of the phonemes in bot

lexical stess.

R _ 1 &%Hbu 6ol d / 3&ub/ Opeop
[ 2abaih / 0 hLetde  _ . 5 . . .
b/ /ksb %58 b oPWar «/ Brh/ 0t wi g

[ %0 ei" nkd L OCO . . - . . ~
/ b e % dliverdV.SGo /kSb 24k /i 6star

~ ) daldu 0t o
| hed%ddo 6.c®@d |

/| dé%fe 6to pu _ . 3M. SG. | PFVDHD
/d/ . ! 24t io/ M.bS @& s . ~
2M.SG.IMPS ) o [ & /0 6one M
['j®%di 6new M . ~ }
1Z70d / 6skin
| St 6woman | . . .
) . | FAId o6you 2 [/ #&Ni 6you 2
[ %t ewi [/ 0 me ¢

It/ 5 _ R '/ hewktt o 6sky F /3 24blo 0f our
| tS®st i/ Ocaup ki o o
M. PLG /dn %sben/ F.&PtLadi/ j &Pt I 6si x F

. R /j & aleaon/ 6t o / &m0t O/ 0t o
| 4 /00 6type o N
3M. SG. |1 PFVO 3M.SG.PF\b
/| 3ge/db man M. SC
| e %) men M. P
I n&2dt o pl ay
3M. SG. PFV®

/It

(=4

120d | 0skin N/ é&nl -6 mal d
I° 1 /lexwlle O0skins /| BUGo6house M.
2 6fell 3/ eedgkdmohil d

/| 3K en/ 6all . R .
. /[ 3krme h/ 6t ha / %be” ek/ 0k
/ ke m¥»me 6 mouni o ~ R
B | kebpPski 6st ar [/ be? e 6knee:
Ikl M. SG& y . - R
. . /'l esfPskedt o pc/ Il eww#st 00t o b
! k e hsksto &rdow

3M. SG. | MP® 3M. SG. PFV©®
3M.SG.FUT
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I\/'i'l@ﬁtf/a 6circl

kh I k%d / 6rope | 68k % 06stic

. | ®maé dyou

5 N | $%BFk d POSi ne
! #5h é 6you

Table4.2: 4 a r sstopphonemes.
AsseeninTable4.2, Jar si si stop/l¥y whici aswb aldphoads. In

utterancenitial and utterancenedial positions, it occurs as a voiced dskeenn

Figure4.1 below, while in utterancdinal positions it occurs a@n ejectivd p @sgeenn Figure

4.2 below.
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jeke'boil
il e kK e b or 1
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&

'kewb
k W b
wolf, dog M.SG
0 0.7129

Figure4d2E Spectr ogr ashowang/thi mwvak ek ® w lm/ Owol f, dog

Table4.3 below shows these allophones in their respective environments.

SN Ik e %t e [ket;b>m] to wiite Ikedd/ - [k>. ;7] to wiite
P 3M. PL. PFV® 3M. SG. PFV®H

Table4.3: /b/ allophones.
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Table4.3 shows that the voiced [b] amgective] p @] al | op h cstoghbdareof t he
in complementary distributiosince the datahows no occurrences of ninal ejective and final

voicedstops Consequentlythere is no minimal pair in the data that could suggest the [b] and

[ pG] as separate phonemes. The distribuwtion o
Rule &
blA[pa] [ _ _#

[b] elsewhere
In terms ofdental stop, v ar s1 si has fhieédentdd canbe and [/t 1 /.

established as separate phoneTaeletdbelbw.dar sl si g

/d/ I¥&b/- [Pt sn@aake M. SGO
180/ - [tZp]t t o6 repent 3
IA0le [t t 06 get tire
/| t0 /o [tést t ype of a

I

Table44:Mi ni mal pairs of /[/d/, [t/ , and [t1/].

The datan Table4.4 show that eactentalis in contrastive distribution with the other
which prove them to be separate phonemes. In addition, unlike the voiced and vdeeialss
/d/ and /t/, the emphatid/t/ af fects t he f or mdiscassediodetaitihe f ol |
sectiond.3.

Similar to the labial /b/, theoiceddental stogd/ hastwo allophonesandone can be

interpreted as the result afievoicing process. In utterangetial and medial positionst has a
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voiced allophonedl, while in utterancdinal positions it has soicelessjectiveallophone .]
In some relsations itis precededby a period of pralottalisation(see5.3.1.9. The distribution
of thedental stogd/ allophones can be stated by ri® below.

Rule 2

dr A w1 #

[d] elsewhere

Thevoicelesglental stopt/ hastwo allophones. It has an aspiraté)] and an
unaspiratedt]. The aspirated allophone occurs in utterafiical positions and in the onset of
stressed syllables. The unaspiratd#dgcurs elsewherdén some realisations, is preceded by a
period of pe-aspiration(see5.3.1.3). The distribution of theroicelessdental stopt/ allophones
can be stated by rutereebelow.

Rule 3

A B #

P[+stressed]

[t elsewhere

The finaldentalstop s t he emphatic /t1 /. This phoneme
to Semitic phonology, as it hagectiveando b a ¢ dl@pldodes. In terms of phonation, all the
all ophones of /efedtiveallaphoee ffv]o i acced versssfinal poditietst er an c e

andthed bac@ddél | ophone Sometokenssn uterasemeadial and &nal
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positiors are preceded with a short period of-giettalisation(see5.3.1.). The distribution of
theemphaticdentalstog t 1 / al | ophonesoudelaw. be st ated by ru
Rule 4
itIA @] #

] el sewhere

Thevoicelessemphatiacdentalstop/ t 1T/ and its all ophéXhes are

Otherstopsi n 1 a r thrkeselars woicezlvelar/ Dvbicelessvelar /k/, ancemphatic
vel ar /thrée el Aahesean be established as separat

minimal pairs n Table4.5 below.

'l Teed/-[>"685 t od brush out 3M. S

Ikl | KefPs[k>"6%4] tosd@ffSM. SG. PFV®E
| k etislpke. b da 06 say phrase Al
/| kt /ke 288-dk* 2bd 06 bury 3M. SG. PF'

Table4.5: Minimal pairsof/0,/ [/ k/ , and [/ ka&/ .

Thevoicedvelarstop/ thastwo allophones and undergoes utterafinal devoicing
similar to othestopsin this position. It has a voicelesgective] Kk @] whi ch oecur s i n
final positions where it is released on a glottalic air stream and a voiced allophaéch

occurs elsewher&imilar to the voiced dental stop/d/ some t okens of the voi
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are found to be preceded by a period ofglmtalisationin utteranceinal position(see5.3.1.3.
The distribution of theoicedvelarstop/ (allophones can be stated by rfile below.

Rule 5

| ON [kl _#

[ Oelsewhere

Similar to thevoicelesdental stogt/, thevoicelessvelarstop/k/ hastwo allophones. It
has an aspirated all ophone Mpréo}, insmmedealsations,n as p i
it is preceded by a period of paspiration(see5.3.1.3. In terms of phonation, all the allophones
of /k/ are voiceless. Thes pi r at ed al | op h o nfmal pokiti6l]s anol m ongatss i n |
of stressed syllables. The unaspirated allophone [K] occurs elsewhere. The distribution of the
voicelessvelarstop/k/ allophones can be stated by rsibebelow.

Rule 6:

KA [ kQL#/

P[+stressed]

[K] elsewhere

The last velastopis theemphatid k @/ . Thi s vel ar phoneme i s
as it isfound to be realiseds an ejective in moshvironmentainlike the other emphatics which
areé b a c (Kiscas$ed in detail i4.3). It hastwo allophonesadé b a c&kleld@p hone [ k1]
occurs in norstressed utterangae d i a | positions and an ejective

elsewhere. Rulseverbelow states the distribution of the velar emphstiop/ k ¢/ alAsophone
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forthee mp hat i ¢ d same Gthetolsehsmfgthee/ mplh/a,t i c aresfeuhdawith a/ k 6 /
period of preglottalisation in some environmer(tsee5.3.1.)).
Rule 7.
C C

KA [ KTV |V

[k Joelsewhere
Theemphatiocv el ar [/ kd/ i s dis4dBussed in detail i n
The finalstopfrom Table420 f 4 ar sdloftdls tiosp t/hie/ . The gl ott al

occurs in utteranemitial positiors and rarely in utteranemedial positions. In utterandmal
positions, the glottal stdpas not been attested in the data. Regardless of this limited occurrence,
the glottal stop /n/ in darslsi can be establ

in Table4.6 below.

i [1&8m/-[1%m] i 6 6
/| 1/ [/ %&0/-[ #&N mod her

Table4.6:Mi ni ma l pairs of [/ n/ and [ k/.

The glottal stop [/ n/ 42s discussed in detai
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41.2. Fricatives

4 ar s 1 woicelehsandvoicedfricatives. Thevoicedfricatives in turn a plain and
emphatic. The class of fricatives comprise th
total of 16 fricatives. Theoicedfricatives areaninterdental /d/, an alveolar /z/pastvelar/ 0 /
and a phar yemphatidricatiesiatean That er dent al pal&t /, an a
al veol ar [/ &l / ,voieelesifricatives ardae  alb i /odle/nt aThe f/ , an
alveolar /s/, palab-a | v e o | pastveldrioé /, , aa pharyngeal [ k/, a gl
/o Table4.7 below shows these different phonemenitial, medial, and finaénvironments.

Thealveolarl at er al fricativestdlBR®/ and / ol / are disc

Ifl | &t/ 6f oot | 24bllost omach [ 2skekf / 60t o s
/ 3aeme h / 0t hi

. | §%mlidear M. ¢
M. SG. DEMO

18/ 1 35l dhear
/| %1 ek me h/ 6 . ~
5 ! 3%Aboe t / 6 he
F. SG. DEMO
n . [ m3Zati ¢ 0t ee . .
/| + e o 6t wo < o | Wer / ot hird N
. [/ 1 M o 6bit ~ N
Il v/ [/ +reme@&night F . | tGvo man F. SGO
_ R 3M. SG. PFVD®d . R
| %&tiol Obr ea | B&iej v/ 6wome

| %Aeiol 6neck
[ 1 BPel2asf i6fing

o0 M. SG6
| &1/ 0t wig

/[ j ei%9r D ob6t o |

| 857 & / omal e
3M..SG.IPF\b

/| 1T edtze 6t o g
| | edd Bbteready 2M. SG. | MP&
3M. SG. I PFVd [/ wesszu 6t o

3M. SG. PFV®

1z/ g/§l&)c')z/ Obread
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Is/

In/

I B
I B0

| s/ 6she 3F
| se24l o 6cl ou
/| s@#%n Oyear
| %d b 6fi sh
| s Belsw O6st on
| 25k e kf [/ 0t o
2M. SG. | MP&
ke 2Bkb0/ 0t o

3M. SG. PFVDHD
| KO &f/epsrod M.

/

k Ure/%s dpt o

3M. SG. PFV©®O

/

~ Y~ Y~ Y~~~

#e/6man M. SC
%h0ej bet/ 0
oe®md i ve F.
oSk 6stic
e W OEi d M
g apes M
i/ 6eye F
375t / dOwhat ¢
%4 /o dwher e
34 / d6mot he
%4h/o C. 069G 61

Zh i 6you 2
%ah/o 6t hey
Ked#we Dtf i 1 e
HPBUOhouse M

| %nm e 5/l %&we
6rain M. SGHO
/' T elskskedt o [

2M. SG. | MP &
| b6e O6count
2M. SG. | MP &
ke %#sfbi O6shor

ke 23s D e~ et B5GC

/| %3] emkeh/ (
/'l |a#ki 6t ongl

/ 1 &%k GngérsF.PLS

| vt | 6abo
| 5%b0 O6mil Kk
/neo?ss Onost
/| K& %"biar | ey
/| meSz3¥k o6crou
/| ns%1 Oowe 1C.
| oD% 6t o |
3M. SG. | PFVH
lj &% d 0t o
3M. SG. | PFVDO
| 2A&iiol odirt
/| ne&%hru/ " @mo
/ ke too kno
3M. SG. FUT®
| 38ie n/ Owh a
| 1 e~ %Acadria fortilis
F. SGo
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| & U &% squedzeit
3M. SG. PFV5H

/ 36bs O/ Opain

| 3kt /6fassM. SG&

/T ed /%t ubt o ki l
/ de %) dantB/M. S&t. ¢
| f e #sttoblow to the headl
3M. SG. PFVH

| j e¥ario/ 6to w
3M. SG. | PFVDH

| Ys &ie/ M.ch@d b
/ 3@eme h / 6t hi s
/| sbaah/ DENMetL ®©C
[ v eénfst wd M. PLOS
| K/ 6to st a

I 1 e % AcavitortilisF . @ |



Table4d7:varsisi fricative phonemes.

Thevoicelesd abi odent al f r i dwosliophanes/Itthas avoicedd ar s 1 s i
allophone [v] that often occurs in intervocalic positions and a voiceless [f] that occurs elsewhere.
The mnimal pairin Table4.8b el ow shows that the | abiodent al

separate phoneme since it is in contrastive distribution wittadicelesgpharyngeal fricative

[K].

] %&i/-[ %] f ot M.
I 11/ %b/-[ 0] mod her

Table4.8:Mi ni ma l pair of [ f/ and [ k/ .

The distribution of the labiodental fricative /f/ allophones can be stated bgighie
below.

Rule 8

il A [V]/IV_V

[f] elsewhere

Il n terms of i ntavoickddh anarhpbatid # bt wdiceldsdl 0 & s
The interdental trio can be established as separate phonemes based on minimairaimdmaiar

pairs & Table4.9 shows below.
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l'j ef[% ilfh. 66 bl eed 3 M. S
[ r8f =] weai ci nal pl a
Il vl | jes[?ileth. 6 bhecome dam|
[ 10 /1 Pel¥asft 0T} .f26figer nai | M

Table4.9: Minimal and neaminimal pairs of /8/,d /a,nd / &I / .

In terms of the allophones, thieicedinterdental fricative /6/ hasvo allophones. It has a
voiced allophone [8] which occurs in utteranogial and medial positionsand a voiceless

allophone which occurs in utteranfieal positions Rule nine below states the distribution of the

emphatt i nterdental fricative [/ #HI/ allophones.
Rule 9:
8/ A [dd _#

[0] elsewhere

Thevoiceless nt er dent al fricative [/ d/ has only or

[ dAsTable4.7 shows, this allophone is attested in utterain@él, medial, and final positions.

Theemphatid nt er dent al thfeeallophmries, & b a t Rl ddllaans s [ d
ejective[dd,land ad b a ck®idde d { A doieeti€h alophone occurs only in
utterancenitial positionin the speech of some speakers. &jeetive occurs onlin utterance
final position while thed b a c Joieed éllophone occurs elsewhes@nilar to the stop

emphatics /dmphatidaerdéntalk v i catti e /asan/ejectiveinarti cul a
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utterancefinal position and some tokens show it preceded with a period eflptealisation

(see6.3.1.). Theemphatid nt er dent al fri cat i w8 Rule#bélowi s di sc

states the distribution of tremphatic nt er dent al fricative [/ HI/ all

Rule 10:
| #A [dlor [#AIT ]
[0 / __#

[ AI'] el sewhere

4 ar s | threealveala fricatives, which arevaicedalveolar /z/, avoicelessalveolar
/s/, and aemphatica | veol ar / s 1 / . -minimal pamdnTableval0belawnsdown e a r

that these sounds are in contrastive distribution; therefore, they are separate phonemes in

darsl si
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I1z/ | z éndsF [0z >2nSpstowviGit3 M. S G.
[si®45” Sotfsi®s=n8] t 06 go 3 M. S
| s ©€%4b e >%] 6bo® scout 3I
| sD / s USefpbsad ¥ . teebait 3M.SG.PF\d

Is/

Table4.10: Minimal and neami ni ma | pairs of [z/, [s/, and /[ s

Thevoicedalveolar fricative /z/ and theoicelessalveolar fricative /s/ can be established
as separate phonemes based ontheméan i ma | ‘Roa‘{ z D'EhG éoovisip
3M. SG. FU TE6dEOaf fsiE (H®E t 06 go 3 M. SG. FUT6. Bhe mini ma
[ spH "tho® scout &8MdSEB/PEVEHt doowait 3 M. SG. PFV6 sh
voicelessalveolar fricative[g] is in contrastive distribution with tremphaticalveolar[s]]
Therefore, themphatica| veol ar fricative /sl/ canlmlso be
addition, theemphatia| veol ar /sl / can also be establishe

vowel formants of the following vowels unlike the remphatic counterparts. Tleenphatic

al veol ar [/ s/ i48. di scussed in detail i n

Thevoicedalveolar fricative /z/ hasvo allophones that occur in different environments.
In utteranceinitial and medial positions, it is realised as a voiced fricative [z]. However, in
utterancefinal positions, it undergoes devoicing and is realisethagexctivefricative [§], as in
t he wvetbz/Jcé#s)y br @ ad HéseBvGodl & Watson (2018)entioned that in Mehri

final voiced fricatives are articulated as unaspirated devoiced pulmonics. Watsghtthat if
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/ z 1 i npattersedlikel/z¢in Mehri, then it will be distinguishable from /s/ in utterafinal
positions as it wil/l |l ook more Iike [/ slI/ in t
investigationgelied on systematic elicited data using wordlisigealedhat was the case in
4ar sl si as wfmdl positiorls thesaiceédaheeolaa ficatave /z/ is realised as a
voicelese j e ct i v e irftheimajarity bfvokend irsttie [datdhich follows the same
pattern of other voiced stops in this pmsit The utterancdinal realisation of this segment is
discussed in detail undér3.1.2 Rule 11 below states the distribution of thieicedalveolar
fricative /z/ allophones.
Rule 11:
Izl A [sQ | _#

[z] elsewhere

Thevoicelessalveolar fricative /s/ has only one voiceless allophone [s] which occurs in
all environments. Among the alveolar fricatiywv

widespreadThe voiceless alveolar fricative /s/ is discussed in more det@iBif.3.2

Theemphatica| veol ar fricati&ha dasldlddphhaosn eo nes 1v]o iwche
occurs in all environments. In one token by a single speaker, it is voicedactdically,
however,m t he majority of the data, it occurs as
the voiceless alveolar fricative /sl1/ affects

discussed in detail i4.3.
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Thepalateal veol ar s :awicelespalatdad ivemrlear fricative [
emphatigalatea | veol ar f ri cat i v eminhindal pairsin Tahled.11ielowi mal ar
shows these sounds in contrastive distribution with other sounds and, therefore, they are separate

phonemes in +Yarsi si

I kI | %kpBaklei@ h him 3M. ¢
/sl /st -[#h] sh& 3F. SG. 5

| KU / k Umel?34 k&®m]. toslap3 M. SG.
/ s 0 / s Uveel- [0s 2> mP MowdADVD
Table4.11: Minimal and neami ni mal pairs of [/ &/ and [/ ol /.

Table4.11 shows that theoicelesgalatealveolar fricativg¢pis in contrastive
distribution with thevoicelessalveolar fricativgs|gi ven t he mini mal - pair of
[ "ewhd h him 38/ -F&h 6s hatn d3 F."S G. 6 emplsatigpalatb ar | y, t he
alveolar[d] lis in contrastive distribution with themphaticalveolar fricativgs]lin the near
mini mal wa] ol Bt édoébap 3M. SEEehFVSHST Bmpwadveé 1 e~
ADVO. Th evoedesgaktpa Itvheeo | ar f r iemghatippaladca | weobhad 1 M

are separate phonemes v ar s 1 si

Thevoicelesgalatca | veol ar fricative [/ w/ has only on
environments. It is attested in utterameiial, medial, and final positions agenin Table4.11

above.
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Theemphatipalatea | ve ol ar f r i ¢ adb avoeklelddp/h oanles d o d s wd
occurs in all environments. It can be voiced sometimes-wategilically; however, voicing is not
seen in all intervocalic tokens in the data. It should be noted here that this phoneme is one of the
rarest phoneme $nthe otheMSALs dnd dccurs enly in i handfulkof words in
the language. As for the other emphatics, it has an effect on the formants of adjacent vowels. The

articulation of the emphatigalatecalveolar fricative is discussed 4n3.

There aréwo postvelarp h o n e me s : awiced/air/s hasoetts§ac / . These

sounds can be established as separate phonemes based on the minimaapkadib2 below.

| el | e e4l) @ >%] ibod® meet 3 M. SG. P

| 6/ | 084l @ >7] %tbod know/ ask for

Table4.12:/ 0 / c dnmidhal pair.

Thevoicedpostvelarf r i ¢c at itwoalloghontsahasei ced [ 0] and a v
allophoneThe latter occurs only in utteran@igal position, consistent with the devoicing

processRule 12 below states the distribution of theicedpostvelarf r i cat i ve [/ 0/ al l

Rule 12;

] O [ 6] / #

[ U] el sewhere
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Thevoicelesgostvelarf r i ¢ at iomealophané It obcars as a voiceless allophone

[ danjall positions investigated in this study

Thevoicedp haryngeal [/ 1/ is a separate phoneme i

limited tocertain words and positions. It is discussed in detail2itbelow.

Thevoicelesp har yngeal fricat i v-ieital rketial jars firmlt t e st e d
positions aseenin Table4.7 above. It can be established as a separate phoneme given the
minimal pair inTable4.13b el ow. As for the allophones, it h

which occurs in all contexts.

It/ /1 e [of >m]2F ©F bi dd
h | hems[oh>m¥plo@ant M

Table413/ k/ and / h/ minimal pair.

Thevoicedg| ot t al fricative [/ h/ is also an est al
on the datan Table4.13a b o v e . It has a voiced allophone [ w
voiced [w] occurs in intervocalic positions,

distribution of the voice glottal fricative /h/ allophones can be stated by ridéélow.

116



Rule 13;
h A [ w] /[ V \Y

[h] elsewhere

Since the voi c e doicedyldttal pridatoven/le/ ockuds]as aordsult bfh e
voicing assimilation in intervocalic position
voicing of thevoicedglottal fricative /h/ as Rule4lbelow.

Rule 14:

/h/ [-Voice] A [+Voice] /V__V

4.1.3. Laterals

The | ater al s 3-way distirctios. The laterhlsaawe goicadalveolarlateral
/ll, avoicelessalveolarl at er al f r iemphaticaiveplar] &t er ahdf ancati ve
laterals are attested in utteranogial, medal, and final positionsTable4.14 below shows the

laterals in althreeenvironments.
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/| 36kl e n/ ¢

[l ®#ki 6t on ~ [ %mb 6weal t
n N .| Aheh/ 0b ~
[ | en2kbu 6whi . | %hel [ 6bel
| %&k/o = wood of N
/| 38T / of | e dsnake
I B/ & . ) | 8%45H | o6wh . /%5 . _
| #&He Ohai Il &3Pk51 06t o wip

/| hes4Bii@en N
| KO | %Khoe™ | ot %

5 | &lelKV/ o wi
[ %n K0 es f/

Table4l44arsisi | ateral phonemes.

Thevoicedalveolar lateral /I/ has one voiced allophone [I] which occurs in all
environment s. It can be established asn a sepa

Table4.15 below.

n /j edt2fijoi k]t. t2aAd6ocat ch wup/ h
I~ 1 /] ektAijoi k]t ##bbédd i st ant 3 M.

Table4.15:Mi ni mal pair of [ 1/ and [ o/.

The datan Table4.15 above show that theoicedalveolar laterall] is in contrastive
distribution with thevoicedalveolar tagd, and therefore, it can be established as a separate
phoneme. An interesting paiabout thevoicedalveolar lateral /I/ is that it is vocalised in certain
contexts. In monayllabic words, the /I/ is vocalised when it occurs before a consonant in coda
position. Table4.16 below showgswo tokens from the data where the alveolar lateral /I/ is

deleted.
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| AHq %%t & Bvpt [0l do / k érsl & ; ptdyd owgs/ wol
N M. SGo M. PL®

5l -[#6% 9 2 O6skin M.SG lezl-d5> . #Paskins M. F

Table4.16: /I/ deletion data.

Asseenin Table4l6above, in the monosyl | ablwolsfibngul
and 6 s koicedalveolar lateral /I/ is vocalised beforstap However, in the plural forms
of the same words, the /I/ surfaces to show that it is part of the root of these\Watsisn
(2012found a simil ar process in Mehri and ter med

to be more common in the Mehr Vatgon,t20lgi al ect of

Both thevoicelessalveolarl at er al f r i emphaticavenlarlateral fricatived  t h e
/o1 / can be established as sepdabedlébephonemes b

which shovg the sounds in contrastive distribution.

I 1 || eth2kh o . abooc | i mb 3
| BO | j eyd[biopt wbohat 3|

Table417Mi ni mal pair of [/ ®/ and [ &I /.
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Thevoicelessalveolarlateral fricativel @/ has only one voicel ess
occurs in all environments. Agenin Table4d.14above, the same datéstedphone
in utteranceinitial, medial, and final positiond.he voicelesslveolarlateral fricative/ @/ i s

discussed in more detail §13.1.3.4

Theemphaticalveolarlateral fricativel @1 two ailaplsones that occur in different
environments. It has avoicédb a c&kleld@dphone [ Ql] which occurs ir
voiceles®® b ac&klelddphone [ @l ] whi ch/heCEy) bocEE Kide@ wher e .
M. SGoabledllds hows t he cont ex tsbelow states thd distributmnaf i ng. F
theemphaticalveolarlateral fricativel &1 / al |l ophones.

Rule 15:

I A [ Q] /I V_ _V

[ 1] el sewhere

Since the voiced b a cklelddphone [ Ql] occurs as a resul
intervocalic positions, a voicing r whnghatc n Jvar
alveolarlateral fricative/ ®1 / &elolRul e 1

Rule 16:

| Voite] A [+Voice] /V__V

The articulation of themphaticalveolarlateral fricative/c Is Hiscussed id.3.
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41.4. Nasals

The nasals inl a r s 1:a liabiab/m/@nd an alveolar /n/. Both nasals are attested in
utterancenitial, medial, and final position§.able4.18 below shows theasals and their

allophones in different environments.

[ %&me n / da |/ kenr%mu 6l ouse /1 a®sbpou 2 M.

m/ /| metr¥Psnedt oc/ kem¥hsme d mount a/ Si/ 6f oot
| %mb Owater/ j eimbskedyester /1T é®bj u dsun
I%sma) e denlo/w Al/ 1 e¥dne 6t ai |l M./ #s/e 0t hey
n / nSésHd Osmoke/  enBnu 0t ail / 24/ 6where AI
[ n ex%chmu/ omo/ 1 ens¥ko 6t o con/ &#n/ -6hilda | e
ADV® 1C. SG. FUT® M. SGod
Table4184ar si si nasal phonemes.
The nasals in darsisi can be established a

in Table4.19 below. The possessive marker for plural masculine subjectes/-[ k b m

ogour M. PLO6 and the possessi vekenmakpopodf oF. PLGT

/m/ li§% bk e mBi. bty &kd@>r ¢ a me
In/ li 8%k e ndi. 2bin]"ty.oku>x c ame

Table4.19: Minimal pair of /m/ and /n/.
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The results based on visudiservations of spectrograms and waveforms show both

nasals to be devoiced in utterafital positionsasseenn Figure4.3 below.

5000= a N
UAR|
- V'
z
&
. |
9]
3
o
&
& A
0
kK vW n
horn M.SG

0.7055

Figure4.3: Spectrogram and Waveform showing devoiced /i/ e En hor n6 M. SGO

In many of the tokens in the data, vocal folds pulses cease to exist after a short period
into the nasal in utterandmal positions. In addition, the spectrograms show very low energy

during the articulation of both nasals in utterafinal positions Heselwood & Watson (2018)
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mentioned that Mehri sonorants which include the nasals /m, n/ are silently articulated in
utterance final positions. Their definitioh gilent articulation was that it is an articulatory
movement that is suitable to realise a phoneme without acoustic dgaeiwood & Watson,

2018.

The labial nasalm/ hastwo allophones that occur in different environments. It has a
voiced allophone [m] which occurs utterasiogially and medially, and a voiceless allophone
[m}-that occurs utteraneinally. Rule 17 below states the distribution of the labial Hasd
allophones.

Rule 17:

m A [mEl__#

[m] elsewhere

The alveolar nasal /n/ héise allophones that occur in different environments. It has a
voiced labial [m] which occurs utteranogedially when followed by a labial, a voicede | ar [/ &/
which occurs when followed by a velar, a voiced lathie n t a | [ Q] which occurs
by a labiedental, a voiceless/Awhich occurs utteranegnally, and a voiced alveolar [n] which

occurs elsewhere. Rul@ below states the distributicof the alveolar nasal /n/ allophones.
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Rule 18:

Inl A [[m]]/ (__[+abia] )
[ &] | _ [+velar]
[ "Q] | _ [+labio-denta]
5 —# J

[n] elsewhere

As seenin rule 17, the nasal /n/ assimilates to the place of the following labial, velar, or

labio-dental. The place assimilation of nasals is also found in dialects of Avaatson, 200).

4.1.5. Tap

4 ar shasenealveolartag 6/ . The al veolar tap [/ 6/ <can
phoneme based on the minimal paifTable4.15 above.Table4.20 below showsd in different

environments.

[ = e¥hemto / 0al 1l eépbhdeaciaor ee F/ dé&2kfe 6t o pus

/,/F.PL(”) | 3be k / 6knee 3. M. SG. PFVd
/| ki edofar [/ fe%/6toos nf |y / hesABb@en M. S
/| "8 #%j O6winclC. SG. FUT® | %af e” 7 | 0f ea:

Tabled20:41ar sisi tap phoneme.
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The al veoltworaloghanpsa/ v bi basd tr il | [r] and
trill [r] occurs when geminate anah utterancef i n a | positions, whil e
elsewhere. Rule9below states the distribution of /r/ allophones.
Rule 19:
I o [r] /| CiC__
#

[ 0] el sewhere

4.1.6. Glides

Therearawophonemi ¢ gl ides in darsisi, a voi

/jl. Table4.21 below shows these phonemes in different environments.

- . /| bet®%wo 6t o gi v . . i
[ wekfy e 61 e . [ Zbwi/ 0to gi v

5 3F. SG. PFVDHO .
F. PLO 3F. PL. PFVDO

. . 1] wEsmeé 6t o ea .

wl | #we o/ on . /] wPAdteo eat 31
N [ jk ewAg 6t o vomi ~

M. SGo 5 Imeké %4Am /e O mal e
_3M. SG. | PFV©®
0

| % 6and M. SG6
/j%%tiGSiX/'i'e'ilo?/dleﬁni h t
i /| j&%n 0Owi - Ag N .
ljl | 5o en/ 6eyecs/behedsl | 6at ni

M. SG&
| Zmjeut / 6 d

Table4d2l:var si si glide phonemes.
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Both of the glides can be established as separate phonemes based on theamihimal

nearminimal pairs inTable4.22 below.

wl | % 3] Yawnn @ 0

Ikl / 38k § 2wk @ h ©

i /1 et )i sed uF. SG&

/= | | &@m/ Fomp .to ledve camels in safe place and return hdinkl. S G.

Table4.22: Minimal and neaminimal pairs of /w/ and /j/.

The data infable4.22 above show that the labial velav] is in contrastive distribution
with thevoicelessvelarstop[k]; t heref ore, 1t i s a separate
palatal[j] is in contrasive distribution with thevoicedvelarstop[0]; therefore, it is also a
separate phoneme.
Both glides havéwo separate allophonésr each which occur in different environments. The
data inTable4.21 above sbw both glides in various environmenthe labial velar /w/ has a
high-mid back rounded allophone [0] which occurs in utterdimed positions and a labial velar
[w] which occurs elsewhere. Similarly, the palatal /j/ has a high front unrounded allophone [i]
which occurs in utteranefnal positions and a palatal [j] which occurs elsewhere. R20end
21 below state the distribution of the labial velar /w/ and the palatal /j/ allophones, respectively
Rule 20:
Iwl A [o] | _#

[w] elsewhere
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Rule 21:

AT #

[i] elsewhere

It can be seen that both of the glides surface as short vowels in uttBrahgesition
and as glides in other environmenmdistonnTher ef or
utterancefinal positions can be formulated as Rukh2low.

Rule 22:

/C/ [-Consonantal sSyllabic] A [V] [-Consonantal , +Syllabic] _ #

Apart from thesewop honemi ¢ gl i des, “var sl si al so has
result of long vowel diphthongisation in certain contexts which are discussed in détdikin
As a result of this diphthongisation process, distinguishing the (vowel + glide) clusters from
diphthongised vowels is not straightforward and especially in uttefaraigpositions where tn
glides surface as vowels themselves. Nonetheless, the consonantal root of the words can be taken
as a distinguishing criterion f oTabld423belmvl + gl

show how the consonantal root helps in distinguishing the (vowel + glide) clusters.
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(Rt Exampel  Bampe2
lbr- | Zbw/[ %b]i do gide birth /b e~ ¥\ db >"g]. Bawiie birth

w 3F.PL.PFVH 3F. SG. PFV&

M-/ /beh e[l bI>>%i244t 6 ni ghi/ i o/ %liesjo]zaiigght M. SGBd
Inl |/ &%hp>. s @6 sit 3F. [euh[o>. 3pritood sit 3F. SG

Table4.23. Examples of Vowel + Glide clusters.

By looking at the data imable423, it can be seen that the wo
the consonantal root#w/ i n darsisi. The | abial velar [/ w/
surfaces as a higimid back roundedawel [0] when the word is in perfective aspect for plural
subject ®wdsDhid o6°ghiive birth 3F.PL.PFV6. Howeve
singular subjects, the labial velar /w/ of the consonantal root surfaces as a glide [wkas in th
word /B-¢bbe® Twogive birth 3F.SG.PFV6. I n comp
the consonantal roété-n / i n “varsisi. |In the perfective as
/" B-dm. {nwd6sit 3F. PL.IPFrVOt ovhtitceh fisr mifmar t he v
seen previously. However, in the perfective a
surfacesafle " 'Ho . Hntoo6 sit 3F. SG. PFVd with no glide
6t o bgiruend6. These previous examples show that
criterion to distinguish the (vowel + glide) clusters from diphthongised vowels.

In the case of the voiced palatal /j/, datd able4.23 above show that the word for
6ni ghtd has thlg /coms odmaarnstiasli  rwohad tc h/ihngheses t he de
examples. The voiced palatal /j/ shows up as a high frimounded vowel [i] when it is in

utterancefinal position as in the word /be e §/ F[| bkoo BT At 6 ni ght / t-finali ght 6.
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positions, however, the palatalf/l-jKkogsurif aces

GightM. SGH .

4.2.THE GLOTTAL / AND THE PHARYNGEAL /iy

The gl ottal voraedplparv yhgeald tfhe are interesti|

4darsisi. They are both real i sewicedphareyrnegedly /ir
has been attested uttecen ni t i al ly and medially in a handfu
some Arabic words borrowed isheeroattestadosy si , but

utterancenitially.

From a historical point of view, the Pre&emiticvoicedp har yngeal [/ n/ has
a gl ot t(Kdgans201d n thé ngdonstruction of the Pre®be mi t i ¢ wdr,d f or 6L
Kogan (2011 s howed t hat the etymological *1i has chal
wo r dronh (p. 58) This changeisalsoseem Jar s 1 si in the elicitat
it i s gFilveemiedarsl ¢ .pmettk F. SG6. This change can b
fact that certain wor dsavoicedpvhaarrsyinsgie adr e fa't toers ta
I /s indghe word BE figi- [SOE OGithor [OE “ithai e F. SG6. Therefore, i
low attestation of theoicedp har yngeal [/ 1/ in darsisi is due t
di achronic change into a glottal stop /n/.

A similar change of theoicedpharyngeal is also found in MehRubin (2018)stated
that in Omani Mehri, theoicedp har yngeal / n/ is lost in most p
environments. It is retained when hthong/lijtnwed by

an initial syllable, in a stressed open syllable, or in a stressed final open or closed syllable. In
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addition, it is retained i nSteintfformsoféheguercbsYAYyY
(Rubin, 2018, p. 26 On the other handyatson et al. (202®&ad that thevoicedpharyngealrf /
is realised as [/ nn/ when it p(p &8} Modeover, they / , [ i [/ ,
showed that etymological *ni when not realised
diphthongisation of following long high vowefgvatson et al., 2020, p. 18

l n the +arvsidedpih adaytnag,e atthe / occurs in a fewn
utterancea ni ti ally and mediall y. It occurs-as onse
[bo. " i ®lwih e r s  &Mbreo@r, Pdcdurs before the glide /j/ orvowé /i as i n- /[ ben ™
[bor) . fljnealBc a me | M. "Sig o[ “Hdhi Eid festivalM. S Gdble4.24 below

shows some of the vbeadpH &riy wpe alls iwherealtiheed as

. L Is®aYi[ 0% @ -Ts paf hined
175" enjeth b 25" & jif] ®n u

. 5 F. SGoO
dittle ADJO . )
. . . /[ me N/%[me 36N or [m> . ] %5]
| %" e[3'Heé tb cdunt - ) .
d ntestines F.PLD® Not

/"1 2M. SG. | MP®
125%1i- [25 "t DEid festival
M. SGb

[ b e 2f3>06 5)%smalécamel MPLO  Attested
Ikt et/ -Fjk 6T Hemdles pi r i t

/| ktj/le[> k4" ]e mal@s™pii r i t M

| be3] bbi 6'Wleir s of

Table4.24: Voicedp har yngeal [/ n/ .

An interesting point about the attestation ofvbecedp har yng e a l /' n/ in th
in darsisi i s that they are mostly either nou
that the occurrence of the pharyngeal [/ n/ is
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and in words bornwed fromorhainga si mi | ar form i n B+[dBiic as ir

Eid occasion M. 'BiGgd ~ardeym@a”m.a$ @d .

As for the glottal stop, it Jndéalyandantthebeen a
few instances wére it alternates with theoicedp har y nge al Tdblg424abave seen i n

Table4.25 below shows the glottal stopwerdn i t i al 'y in dar sl si

| &l -[ ] ey® F. SGH

| &b/ -[ TN i f®

| &sniui[ T 2ahut 06 say 3 M

[184tmp-[ T.to®] yod 2 M. PL¢
I 11 /i&snle[ T.tél) yoa 2F. PLH

| $#5 /[T re@ M. SGB

| & 25fié Tides] t 06 di g 1C

| $samé-[ T&zem] t 06 gi ve 1

18l 2xds-4 T . gpbteod hi t 1C

Table425Gl ot t al stop [/ n/.

In utteranceme d i a | positions, the glottal stop /1
proven by | ooking at the consonant andhowoot s of
they are realised in different environments.

i s-mbh and, Tabled25icie nr ¢ ml i sed wi t BE ni@/¢ GO T AU t al s
d o say 3 M. Sittiallp. Hdv@venwordde di al |y, the gl ottal st
substituting thevoicedp har ynge all in this word, i $w nderco/p p e d

-fouj mppbodsay 3M. SG. | PFVO.
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In utterancdfinal positions,theg | ot t al stop /n/ is dropped c
creaky voice is seen on the final vowel. For instaneewibrd with the consonantal roott/bf /
is realised idf[jar. éihsw®& salsiow jEM.bDCELITPFVSH. Si mi
6aned with the &anhsosantealE kafdtd cimeM.SGIMPO

where the glottal stop substituting theicedp h ar y ng e al as ggénifigsre4ddr opp e d

below.
5000
S
z
&
o
<]
3
o
&
52
0
n k e
to come 2M.SG.IMP
0 0.6312

Figured4. Spectrogram and waveform showing the dr
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In conclusion, data show that the historieaicedp har yngeal / n/ has cha
glottal stop /n/ wedchliy dndnpphsaxplhisthelbvanedar s
occurrence of the pharyngeal [/ R/ in “Yarsisi w
environments and a few Jvwicadpsar wogeal whigt ei $ h:
as seen iMable4.24. It should be also noted here thatWoecedp har yngeal [/ n/ al wa
words borrowed from Arabic into Jar sthintial. The

positions andloes not occur in utteranoeedial and final positions.

4.3.THE EMPHATICS

As mentioned ir2.4, similar to other Semitic languagesa r sntlsdesa class of
consonants which act as a phonological category generally known by the term emphatics.
|l nterestingly, the emphasadnddd aicdorsorants 1 s | i ncl u
In the following sectiond.31and4.3.2e ac h t y p eemphéticsyejectiselarsdi
0 b a c, kit ik évestigated and discussed in detail based on the visual examination of the
waveforms and spectrograms.
It should be noted here that tilastrative imagesn the following sections below are
transcribed phomeically and broad phonetically in case of some long vovieladdition, only

the segment in focus is segmented in detail for illustrative purposes
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4.3.1. The Emphatic Stops

Visual examination of the specti@ams and waveforms show that the articulation of
emphaticstopsis context dependent. Each emphatapis articulated differently in different
environments.

Theemphatiadental stog t 1 /  w@tte@ncaniial, medial, and final positions and is
articulated differently in these environments. Visual inspections show thaedlised as an
ejective only in utteraneknal positions. As seen iRigure4.5 below, a spike can be seen in the
waveform whichs suggestive afjlottalic release after the initial oral releasehe word
i em™ t-T & veltekdul] 6t o p ullhaddtim, tfR GpedtiréyFai also shows a
silent period suggestive gfottal closureafter the initial oral bursifThe secondarpurstis brief,
which suggests a wealottal releasén this token.

By contrast, in utteranei@itial and medial positions, tremphaticalveolar/ t T / i s no't
realised as agjective as the glottalic spike or burst cannot be seen in the waveforms and
spectrograms ifrigure4.6 andFigure4.7 below.

It should be noted, however, that few tokens in the alatsshowed a short period of
irregular cycles in the waveformr ecedi ng t he or al closure of th
utterancefinal position mainly, but sometimes in utterafmedial as well. Such a short perigd
seen inFigure4.5 belowwhich is suggestive of prglottalisation in these realisatioris.
addition, creaky voice can also be seen orvtleew e | preceding the emphat.
nonethelessyther noremphatic segments also showed sometimes creaky voice on preceding

vowels.
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5000

Frequency (Hz)

jem't'e

t

j e |m| t

to pull 3MSG.IPEV

0 / 0.6535

[ ]

Figure4.5: Spectrogram and waveform showing the glatégasespike and burst in the
emphat i an” dWMYH[jim. Homtdi | jpell®BtMa SG. | PFV 6.
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5000

Frequency (Hz)

t B d

|
|
I onie M.SG
/ 0.5661

Figure4.6: Spectrogram and waveform lacking the glotéd¢asespike and burst in the emphatic
t 1/ 6B/n[tHIBXBONne M. SGO.
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T

5000-

Frequency (Hz)

Boiulbiliiil

yete're:k’

e |r Bl

k’

stick F.SG

0.7259

Figure4.7: Spectrogram and waveform lacking the glotéd¢asespike and burst in the emphatic
6stick F.SG6.

[t 1/ €idhay [ ook OBG ]

As for the velar emphatistop/ k @ / ,

positions and isealiseddifferently in each environment. It isalised as agjective in utterance

t

a | s eanitial,anedial, and final

initial and final positiongnore commonly.n utterancemedial positionst is realised as an

ejective in a few tokenanly. Figure4.8 below clearly shows second bursh the waveform
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after the oral burswhich is typical of glottaliceleasé n t h e OEK] r” & &to pdurd
3M.SGPF\6 . Moreover, t he glptalbursaitegtiheanital @dl sust s h ows
which shows that the velar emphaticfs realised as agjective in this environment.
Similarly, in utterancdinal positions theemphaticvelarstop/ k Gréalisedas an
ejective consonanEigure4.9 below shows the glottakleasespike and burst in the velar

emphati c / kt@dld u ¥ dpbibhu@k .onjo ftastplighten3F.SGIPFVO .
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Frequency (Hz)

Ke:l

/ K e 1
/ to pour; spill 3M.SG.PFV
0 / 0.667

Figure4.8: Spectrogram and waveform showing the glag#tasespike and burst in the
emphat i k@t kKdH —to pdurdM.SGPFVO .
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I

| ERE

Frequency (Hz)

tlel b W r|e / K
to flash; lighten 3M.SG.IPFY/
0 / 0.8328
[ k]

Figure4.9: Spectrogram and waveform showing the glatétasespike and burst in the
emphat i &bd/\ekk[th iOriv &t to flash lighten3F.SG.IPFVO .

On the other hand, in utteranoee d i a | positions, the emphatic

commonly ealised as a glottaliseBligure4.10 andFigure4.11 show the emphatic velar stop

/ kad/ being r eal issreuterancanedialpositiahi f f er ent way
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5000

Frequency (Hz)

het'ke:t

el

circle F.5G

[kT]

1.095

Figure4.10: Spectrogram and waveforiackingthe glottalreleasespike and burst in the

emphatic k/GH- /R B/ kelci rcl e
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5000+

Frequency (Hz)

—

k’

to call; scream 3M.SG.IPFV

0 / 0.8735

[kd

Figure4.11: Spectrogram and waveforsmowingthe glottalreleasespike and burst in the
emphatijes’KokKi&[j i 0w k]Cto dall; screan8M.SGIPFVO .

It is worth mentioning herthatsometokens in the data also showed a short period of
irregular cycles in the waveform preceding the oral closure of the empkktrstop k /An
utterancemedial and finapositiors. Such a short periad seen inFigure4.9 abovewhich is

suggestive of prglottalisation in these realisations. In addition, creaky voice can also be seen on
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the vowel preceding themphativelarstop k fihowever other noremphatic segments also
showed sometimes creaky voice on preceding vowels
Given the previous resultsd following the convention of naming phonemes according
to their principal allophones, the emphatic velar stop phoneme is best labeigettgd/kd,
while the emphatidental stopphoneme is best labelledd@mcked/ t 1| /. The emphatic
phoneme is realised as an ejective in both utteramit&l and final positions, but not in all
medi al positions, while the emphatic -fmdlveol ar

position(seerules 4 and 7 id.1.7).

4.3.2. The Emphatic Fricatives

Theemphatidnterdentaf r i ¢ at realiseddiffédntly in idifferent environmentss
was mentionedbovein 4.1.2 It is realisedas a devoiced b a c fkicatived[dl ] someitokens
of utterancanitial position by some speakers, as an ejectif@e][ utterancefinal position and
as a fully v o otbeepbsitibnsHjectidity dffects otjefbicddcomsonants as
well and is not exclusive to trmphatic interdentdl r i c at i v ein Figdre4.12beldve s e e n
in utterancenitial position,the spectrograrfor the interdental Fig aperiodic with energy
showing at higher frequencies which is typical of continuant frication. Morettnveemphatic
interdental fricative [ #I / [diiwhicitisciesminthdadtaEn i s a
having low energy in lower fornmés and lacking the blue line$ glottal pulsesn the waveform.
On the other hand, in utteranfieal position, as can be seenfigure4.13 below, the emphatic
i nt er d é&articaldted with & podtication silent lag which can be translated agadtal

closuresuggesting an ejective realisation in this positibahould be noted that prand post
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frication silent lagsverefound n some tokens of Mehri emphatic fricatif@douane &
Gendrot, 201).
In addition, some tokens in utterarfoeal position were preceded by a short period of

pre-glottalisation (PG)see6.3.1.1.).
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5000

Frequency (Hz)

dfe'ficr

nail M.SG

0.641

[l ]

Figure41l2Spectrogram and waveform | acki nd@-the sil
[dl &i'H 6nail M. SG6.
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Frequency (Hz)

to squeeze agai/{st 3M.SG.IPFV
0 / 09133

[dd

Figure4.13: Spectrogram and waveforshowingthe postfricationsilentlagint he emphat i c
in /jek™ | THHA[jik” I8 to squeeze again8M.SG.IPFVO .

Theemphaticalveolarf r i ¢ at realiseddiffesently acéosling to environmenit
occurs utteraneaitially andmediallyas a voiceles§ b a c [k s\hjée utterancefinally it is
real i sed aswharesoree okits tbkens are gresdildd by a period afipttalisation

(PG)(see6.3.1.1.2. Figure4.14, Figure4.15, andFigure4.16 showthe emphatic alveolar
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f r i c a tnidiffeeent positionsThe spectrograms show nlmsures obursts typical of glottal
releasen utterancenitial and medial positiongut rather high energy at higher frequencies
where the waveforms become aperiodic which is typical ofumiced fricatives. Howevem
utterancefinal position,a postfrication silent lag typical of emphaticdatives in Mehri

(Ridouane & Gendrot, 20)7¥s seen inFigure4.16.

5000- :
) »
Y
o
Q
=
=5
&
()
0
d
/ fish M.SG
0 / 0.5351

[ sT]

d waveform | acki odf-the sil

Figure41l4Spectrogram an
[ 6igfl f i 8 h M. SGO .
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Frequency (Hz)

/ cold M.SG
0 / 0.4564

[ sT]

Figure415:Spectrogram and waveform | ackikgl e¢rh/e si l
[k@ s 1 pm] 6cold M. SGo.
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5000

5
=
7
5
=
g
i3
0
jem's‘ews® /
i lel m s W / s
to suck 3MSG.IPRY
0 / 0.7107
[ sT]
Figure4.16: Spectrogram and waveforsmowingthepostfricatons i | ent | ag i n t he

in/jem” & W/F[jim.&sI6 8 ]d to suck3M.SGIPFVO .

Theemphaticpalatealveolarf r i cati ve / wl/ is the ,astast co

isin the other MSALIt has been attested only in a handful of words in the data in-vwibial

and medial positions, but not in wefidal position. It is notealiseda s an ej ecti ve 1in

The waveforms ifrigure4.17 andFigure4.18 below lack preor postfrication silent lags.
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Moreover, the spectrograms do not include any occlusions or bursts and energy at higher
frequenciess seen throughout the duration of the corest indicating a frication continuation.
Pre- or postfrication silent lags were found in a few tokerigheemphatigalatealveolar
fricati ve Hhowevefthesedagswere noticampbsiiences antheiroccurrence was
limited. In addition, a number of the tokens in utteranuedialposition were preceded by a
short periof pre-glottalisation (PG)see6.3.1.1.3.

In termsof voicing, some tokens do show voicing assimilation in utterameeial
positions; however, this voicing is not consistent and other takempsedominantly voiceless.

Theemphatipalatea | v e o | a r willbe diseussedinaletdil t thap&r
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Frequency (Hz)

1| Wl

1 e
'“ il

"“_ "

'(Yeferu:t
' f |e]|r u t
bird M.SG
0
[ o]

0.7847

Figuredl7.Spectrogram and waveform
"6bird

[ & &ED]D .

M. SGO.
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i "'w'ew I
‘f.-\ ‘I‘w‘ll.r f

Frequency (Hz)

MU L

’ he'{*e:be?
h e N e b ® ?
finger M.PL
0 I 0.8311
[ ©T ]

Figure418&Spectrogram and waveform | ackindg# he sil
[ kOO wl 6fingers F.PLO.

Theemphaticalveolarlateral fricativel  dadis/three allophonek is typically realised as
a voicelessn|j&lphluytandnmedi ally, as a voiced
ej ecti ve -findli he vidual iespextior o waveforms and spectrograms lack
systemati@re- or postfrication silent lag except in ukerancefinal position The majority of the

tokens n utteranceanitial and medial positiongck pre or postfrication silent lagsin terms of
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voicing, dottalic pulsesas blue lineslo show upn the spectrograrthroughout the fricative in
intervocalicpositions suggesting voicing assimilation. In other contexts, however, the fricative
stays predominantly voicelegsgure4.19, Figure4.20, Figure4.21, andFigure4.22 below

show theemphaticalveolarlateral fricativein utterancenitial, medial, and final positions.

50004
S \
Z |
o
g i
g |
= | '¢
| H' "i
0 ! ‘ \dr‘. |
/ { e h e k
[ to laugh 3M.SG.PFV
0 / 0.8445
[

Rol adgh 3M. SG. PFVOo.

2

Figure4d.19Spectrogram and waveform | ackimg-the sil
[ “dkT
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50004+—— ”
| I {
g ! ‘j‘ ’ |
5 |
2 l
[
g“ J |‘
E \.f,.l J
| }
0 |

jet'e'hoik

e ¥ | e|n o k
to laugh 3M.SG.IPFV

j
/
0 / 0.9576

[T

Figure420.Spectrogram and wave

>t form | acki ghki-he si |
[ joi @& Qol aagh 3M. SG. | PFV®b
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5000

T
=
2
g
=
g
i3

0

to herd 3M/SG.IPFV
0 / 0.7936
[ ]
Figure4.21: Spectrogram and waveforsmowingthepostfrications i | ent | ag i n t he

in fjie'k dwbe® I [ji."k T 6 § bto E&rd3M.SGIPFV6 .

It is clear in the previous figures that the emphalieolarlateral fricativel w1 / ias nei t
voiced noranejectivefricative. The high energyt®wing up at higher frequencies where the
waveform becomes aperiodic suggest a continuation of frication throughout thars&igute
4.19 andFigure4.20. In utterancdinal position, a silenkagis seen after the fricatioin Figure

4.21which is followed by burst release suggesting ejective realisation.
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In terms of voicingno glottalic pulsesr energy in the voicing ba&an be seen except at
the very start of the fricatiom Figure4.20, whi ch suggests that the enmn
predominantly voi cel meslialpositions Heaveetwo soiced segroents v e r
as inFigure4.22 below, it can become fully voiced as a result of voicing assimilafibe.lateral
e mp h at iFigured.22is preceded by the voicedpaste | ar / 0/ and fol |l oweo
back v oWeblue lines Bf/glottalic pulses in the wavefand the energy in the voicing
bar in spectrogrardlearlys how voi cing throughout tehlisedemphat i

as a voiced | ateral emphatic fricative [Ql].
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Frequency (Hz)

j e | /| ¥ o f
/to pull legs up M.SG.PFV
0 / 0.9786
[

Figure4.22: Spectrogram and waveform shogianergy in voicingbarn t he emphati c .

lje0™ GH - §iv. "8 1do pull legs uBM.SG.IPFVO .

It should be noted here that in utterafio@l position,a number of emphatialveolar

lateral fricativd @1 / t okens wer e pr egotatisatidnPB)seed.3.k1dor t pe
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4.4 \VOWEL PHONEMES

4 ar s 1 severvbwmels two short andive long. The short vowels are rid /e/. The
long vowels aré ‘G /€E /i'E /0E and /(E In certainenvironments such as utterarfaally, the
long vowels are shortened into corresponding short vowels. In addition, in the context of an
emphatic sound, the darsisi vowels become | ow
a result of the emphaticfett on vowel formants.
The vowel chart belown Figure4.23s hows al |l the distinct JMars
plotted in neutral contexts to avoid themmatc effect on vowel formants. It should be noted
here, however, the plot below is shown for illustration purposes only and is based on vowel
formant measurementakenfrom threetokens of each vowéh neutral contexts preceded by
coronak andproduced byfive youngspeakersrom theparticipantgsee3.3). Seven itemgsee
Vowel Plotting Itempeach including one vowel, were repeated three times by each participant.
The measurements were extracted at the vowel midpoint BRAQT (Boersma & Weenink,

2020 following the same settingaentioned ir3.5.
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4darsisi Vowel Phonemes

F2 (Hz)
2500 2000 1500 1000 500

100

- 200

- 300

- 400
e: F1 (Hz)

0: - 500

0 - 600

- 700

- 800

Male Speakers

Figure4.23:Vo we | chart of darsisi vowel phonemes

4.4.1. The Short Vowels

The phonemic short \20vadd/e.Balfof theservenelsdre ar e o
unrounded andealiseddifferently in different environments as will be discussed below. Other
shortvowelsfond i n Jdarslsi are not phonemic, but rat
long vowel shortening

The/ &dwel is a shortentralfront vowel which occurs in stressed open or closed, and
unstressed open or closed syllables. Itthasallophones whils are a lower and more backed ]

and ). The[ Gallophone with a more lowered and back quality occurs after empbasie,
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velar, and pharyngeal sounds, while tlogdllophone occurs elsewhere. Ruletizlow states the
distribution of the short vowél @llophonesThe f eat ur e O6retracted
hereto denotehe backing effect acdmphaticspostvelars, and pharyngeaishich involve
tongue dorsum retractiqsee2.4.9.

Rule 23:

/| oA [ O/]/CI+RTR] ___

[0] elsewhere

The examplesii Table4.26 below show the shodentralfront vowel/0 in various

environments.

Closed Stressed / %:ik-1[ AsTkthod M. SG&

Open Stressed | / 3&le [ /#Iv]>Fedd. PL &
Closed Unstresse /15 24h-¢ T . #4dbodr F. F
Open Unstressed /1&f e 352 [ol. v >%;]%4 ecdtl F. S
After Emphatic / &y B[ A7 pttwi &/ i r e wo 0 ¢

Table4.26: Examples of voweld in various environments.

tong

The other phonemic s ho r-midfiootueoundasfowel.ar s 1 s i

Similar to the previous short vowel othie highmid front vowel /e/ occurs in both steesl open

or closed syllables, and unstressed open or closed syllablesalisationof the highmid front

vowel /e/ differs based on the environment in which it occurs. Some of the environments depend

onwhetherthe syllables stressed or unstressedlamhether closed or opened, while others
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depend on the type of surroundicgnsonantsThe examples Table4.27 below show the short

high-mid front vowel /e/ in various environments.

Closed Stressed /25t e[k¥®]kdrd nk 2 M. SG. |

Open Stressed | / 24k e-[ Ps& n]Na 113>

Closed Unstresse / Z&kan/-[ 22mk]>a & ot ADVDO

OpenUnstressed / + eéh#s [ @ >h] A wad M. PL O

After Emphatic /1 0 ebts| e 03]t awigéfirewoodM. P |
Before /w/ It esalvftud AW o 06 eat 3 M.
Atfter /w/ Iwe " $%k[twu Tt ]84ke@mf F. SC
Before /j/ | T entfs[u imZsfum F. SGO
Atfter /j/ /| eti¥kjei . ps&@®t er day

Table4.27: Examples of vowel /e/ in various environments.

It is realisedas a fronter and higher variant [e] in closed stressed syllables, and a backer
and | ower [A] i n open str es srealisedssymhoranid es . |
central schwa [ D]

In terms of surrounding sounds, itrealisedas lower and wre back ¢ after emphatics.

In the presence of the glides /w/ and /j/, itaalisedas a short vowel that assimilates into the
features of the corresponding glide. Before or after the glide /wkdalsedas a high back
rounded vowel [u]. Similarly, before or after the glide /j/, itaalisedas a high front unrounded
vowel [i]. Johnstone (197 foted that the vowel /e/ assimilates to surrounding glide features
however, no examples were given to explicitly show the assimilation.

The distribution of the short higmid vowel /e/ allophones can be stated by the following

rules below.
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Rule 24:

lel A [e] / H+StressedCOD __ CO

Rule 2 states that the allophone [e] of the short4migh front vowel /e/ occurs only in
stressed closed syllables.
Rule 25:

lel A [ A] [+Stredsed[dd

Ruebst ates that t he al-highfrdnovonel /ef ckdurs onfy in stilesseds h o r t
open syllables.
Rule 26:

lel A [ b ][-Stresked($ ___ (CD)

Rue®st ates that t he al-highfrdntovowel/ef azdurs ia botht h e s h
closed and open unstressed syllables.
Rule 27:

lel A [& / IC[+RTR]

Rule Z states that the marked lower and more back allophammd fhe short miehigh

front vowel /e/ occurs only when following either an emphaiistvelar, or pharyngeal

consonant involving a retracted tongue dorsum.
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Rule 28:
lel A [@back ,@round , +high] / QG/ [@round , @back-consonant , +syllabic , +high] |

__[C/[@round , @back-consonant , +syllabic , +high]

Rule B states that the short highid vowel /e/ assimilates to the preceding or following
glides features and realisedeither as [u] or [i] in the presence of the glides /w/ and /j/,

respectively.

4.4.2. The Long Vowels

There ardivel ong Vv o we [: tao roundedivawels dnthreeunrounded vowels.
The rounded vowels are a high bacE#and a highmid back /& The unrounded vowels are a
high front /iE a highmid front /éE and a low centrdl ‘& Each of these vowels has more than
one allophone which occur in different environments. As mentionédtihabove, the
emphaticspostvelars, and pharyngeals affect the vowels and result in a lowered and more back
variant of the vowel. Similarly, all the long vowels are affectethieyemphaticgostvelars,
and pharyngeals and are reatl as lowered and more back compared to theisagialns in

other contextsTable4.28b el ow shows the | ong vowels in Jar s

163



| k ehd24f & > g #a

| 3Ho | 4 some

[53dD- [t9Ay] wb n@ M. S
'S Abvs talk/chat 1c, 'Au-lEEvone
/ - K]es5 Iw e~ 8%k T1;] BAdaf 6
led W eies- few u ke Not attested we s 3~[TWU ] 1o
d eaves M. P F. SGO
/ ¢ e nMk-2%ni . A lte 2Ak-[te . i9hW heady
[ Zri-ifl 2] i bloodls
i [x. mxlwsgn LL[Ia 1 M. SGG&
M. PL® ' 159 e [ /A >fi ag M
lj e mit- b jalbH]] 2to s@b
125 W6 - [ %4H] o theyd 3M. SG. | PFVH
lo¥ . Not attested ~
M. PL® leel BK{ e sdff ot 6
seel/l ook 1C. SG
Ikt etsH ko usf]-Zk 0
g It eS%4tHu [t> Wikl b o k 2Adx olifta u
| i/ - [ Tbuo] &7 [ 51 ] [ kT >p]t %k :
uy meobl e M Pflght 3M. PL.I3M. SG. PFVHO
Beon ' /i ewlel[Uj sualkto bé
able/camBM. SG. | PFV®
Table4.28 v ar s 1 si l ong vowels and their allophones.
4.4.2.1. Vowels/ 'Bdnd/eE/
The low central and highid front unrounded vowelks&/ and / e'E/ ar e sep

in varsli si

Table4.29beloww h e r e
bel

darsisi ow

even

t

t h

he

show

ough

t hat
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vowel s ar e

nearmmmimaipaicsoint r ast .
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adopt

n
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Ik eStn[ k 3%1) rydpe of p
1758 ed[/sad][J[co@st M. S
Ik e #n[ek >1] %leepF. S GO

| ¥elle| Ashp>d ady ADJO

Table4.29: Minimal andnearminimalpairs off 0E/ and [/ e E/ .

The low central front long vowél's/ twoalphones which occur in different
environments. Ithas alow centralfroodf]] and a | owedE] morAes bneak i fomer

earlier, the lower and more back alloph¢a&of the vowell 8/ occur s pobtt er emph

velar, and pharyngeaonsonantsThe low centralJE] al | ophone oc®urs el se
below states the distribution of the long vowé/ al | ophones.
Rule 29:

| BAE[ 6 E] +RTR]___ /| CI

[OEelsewhere

The highmi d fr ont | otmwgallopforesido. Asieséenn Talded.28
above, it has a low central allopho@E[]] dighedmiad fr ont [ e BE] ddheurad | o
after emphaticpostvelar, and pharyngeal soun¢see2.4.6, whi |l e t he all ophone
elsewhereJohnstone (197 &tated that after guirals, which includg@ostvelarand pharyngeal
sounds, §Eoccurs as an allophone ofieMoreover, he stated that after glottalic sounds either
[6'For [6i] occur as allophones of EeOur data only confirmed the occurrence 6] as an

allophoneof e E/ aft er thépeh aernyprhgaeta lc s/ ké/fhds Aohbeena | | o p h o
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attested in the dadblad3abelonashowaexdmplesiofdaireoftioef [/ e E/ .

allophones@&] and [ erEi]dofrome hogd vowel [/ eE/ in so

IweReds-[ wu Tt ]2dkeam f  [issE/e[ T Afes e d F.
led i ekiars [ fl.>6FK]BCc i 6 c | € /ke | Bf[kes | T Abad k F.
Ime | B5i[ en>Ti;]%61ad t | /beke 281-f b > . k]De gdgl €

Table4.30:Al | ophones of [/ eE/ in singular feminine |

AsisseenmTable4d30above, after emph,athiecd edEdd vphwad y |
realsedasPE] , whi |l e e lssd wae r [8eb&dw statBsuHe distribution of the
vowel [/ eE/ all ophones.

Rule 30:

| e AIOE] [+RTR] _/ C/

[ e E] el sewhere

From the previous examples it is clear that although there are very fewimaaal
pairs, /&and/ 'Bare separate phonemesfirar s1 si ; however , kaif,t drHlit/he
/ sT /thepthad yngeal s,postvglds ,a n/de // ka/n,d a/satbnandtbotle r e i s

vowels surface a®E] .
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4422. Vowell i 'E/

The high front | ong v o wadte phonelé basedanthbe est a

minimal pair inTable4.31 below.

lod | %&lijo[ %Adijobr@ ast
iy | BAd4[ £ i%sdbir@ ast ¢

Table4.31:Mi ni mal pair of [/ oE/ and [ i E/l .

As is seen inTable4.31 above, the vowel J&ENnd][i ] &re in contrastive distribution
given the minimal pair. Theref or e Thethighdront o we |
| ong v o wfeurdifferénttllophora Jable4.32 below shows the allophones of the

vowel [ i EIl .

I [t88 mua M. SG6
Kt epaf &1iv ordstk b w7 %

N ewisk il ST t6kdbe
slim M. SG& il =) oo

. i ~ . I &4 &r]ii M. SGo
iy | %eei K[t ke ale totdiwn ] L
B @l oods F. F/#&ki[T %k grasd

3M. SG. PFV® v P

. 0

| Zieik] %i " ]e totbdrn
3M. SG. PFV5

Table4.32Al |l ophones of vowel [ i E/.
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As is seernn Table4.32 above, after emphaticgpstvelars, and pharyngeals, thé/i
vowel occurs either as a lower and backér][ or a s 06id Indttenritedinal pasigond,
it occurs as a shohigh front vowel [i]. In all other environments, it occurs as a high front long
[ i E] .
Johnstone (197 fhentioned that it is rather difficult to distinguish the high front long
vowel /i E/-midfroatlongtvdwelé 'BA ghs t heir qualities ovel
Indeed, as is the case of all vowels that occur after emphadstyelars, and pharyngeals, the
high front | ong vowel [ i E/ i s | owpmstvelaspahd mor e
pharyngeals and its qualities get closer to the qualitiesbfHewever, he data shows that the
vowel /éEafter emphatics isealisedas pEas seen aboyéherefore, the vowel'Ecan be more
easily distinguished in this environment. Moreover, the highont | ong vowel [ i E/
diphthongised in some cases after emphatics anevptast as seen ifiable4.32 above which
also helps in distinguishing it from'e
The second allophone of the high front long voweakaseenn Table4.32is a diphthong
[6i]. As mentioned earlier, after emphatipsstvelars and pharyngeals, either a more
centralisedand backeallophone {for a diphthongdi] occurs whichs seerin the example
/k & . B/t [k 6 i~ [k 6 §6in~s | é m M. SG6. However, there are
where only one allophone is given in this environm&able4.33 shows more examples of

vowel /iEallophones after emphatigmstvelars, and pharyngeals.

168



. . . | Zneh/-[ xmbhH i&¥e F.PL
/mers25Rf-[ m>== #HH{tbe@ks e N

. . . ~ | Zbiei-[/%i b]>to gétcold3M. S G

/iy fis2amh [ T2 it e@t M. SC -

o o /l e b®-2kdi> ThHldwkNt e
InedH-pn>f[Fgli® an M. S e . .
/b a®af] IKat])34fhd ee F. SGO

(N _— O

Table433Vowel [/ i E/ aft eelarsemphatics and post

The data infable433s how t hat the diphthongisation pr
straightforward. I n all the previous exampl es
However, it undergoes diphthgisationwhen in second syllahlevhile it surfaces as a lower and
more back allophoné’jvhen in the first syllableMoreover, there are also examples of
diphthongisation where the vow€ekis not preceded by an emphapostvelar, or pharyngeal
sound. For example, the wdE-[dIl b OEDWOMNt ¢ ed. VA,
where its consonantal root istin/. Given the high number of exampldighthongsation is
corsistently observed in the contexteshphaticpostvelar, or pharyngeal sousdbut
sporadicallyalso in other contexts.

The third allophone of the |l ong vowel [ i E/
in utterancdinal positions.

Thefourthh | ophone of the high front vowel [ i E/
occurs in most of the contexts in the data. Since the allophoedurs in the majority of
contexts, it can be taken as the underlying representation and the distrilbtitierlidferent

allophones of the long vowellican be stated by Ruld Below.
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Rule 31:

NEA [il/_#
[I'| $/C/[+RTR]
[6i] / IC/ [+RTR] _$

[i'E elsewhere

4.4.2.3. Vowels/o/BEnd/u/E

The back v owetwsrounded lohgwowelhglirmicback /&and high
back /UE The data iMTable4.31 above show the highmid long vowel[o'Ein contrastive
distribution with the high front long vow@lE Therefore, the higimid long vowel /&is a
separate phoneme&here are some nearinimal pairs showing that both of the back rounded
vowels are separate phonemes. Moreover, each of the back rounded vowekets ddtdrently
in certain environmentsvhich also shows their phonemic staftiable4.34 below shows some

of the neaiminimal pairs for the vowels Band /UE

e /1 e %tdn(t[ j int>$Ad reewdM PLO
N1§%0t/ - [IT. 2aDf owr F. PL

e /Eé%uﬁten/—v[ Ts 2400 hatwds F
5% - [1S. g[ot o6 t i e 1 (

Table4.34: Nearmi ni mal pairs of [/ oE/ and [ uE/l .
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The highmid back rounded vowel Bhastwo allophones which occur in different
environments. After emphatigsostvelars, and pharyngeals, it has a lower and more b#eR [,
while in other environmentsitisaigni d [ o Rpelow Ratds the distribution of the
vowel /J/oE/ all ophones.

Rule 32:

lo By [dE] +RTR] _/ C/

[ o E] el sewhere

The high back long rounded vowel#hastwo allophones. It has a marked
diphthongised allophon@li] which occurs after emphatigspstvelars, or pharyngeals and an
unmarked high back awhich occurs elsewhere. Rul8 Below states the distribution of the
vowel [/ uE/ all ophones.

Rule 33:

/ uA[Ou] / IC/+RTR]

[ UE] el sewhere

Johnstone (197 thentionedhatsimilar to the front high and higimid vowels /iEard
/eE it is difficult to distinguish the high back vowel#from the highmid back vowel /&Eas
their qualities overlap in certain environments. However, current data shows that these vowels
behave differently in the environments where their qual#resexpected to overlap. For
instance, after emphatigspstvelars, and pharyngeals where the vowels get lowered and more

back, the data shows that the high back vowglsuiphthongised todu] regularly and there is
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only one example where it doestnOn the other hand, the highid back vowel in this
environment is realised as a lowered and more back vdakele4.35 below shows more

examples of the vowel postvatai/andphangngdals. E/ aft er em

/i e %ft-P a6 06 st ab 3 M. SG. |
1%s5D-¢ 60t 06 st and up/ stop
1% el BFp) bed ow LOCSH

/o¥
But,
| %h&D-[ Famd] ~[ 25h& Stohéar3aM. SG. P
| #m$0-[ 2hmms] ~[ %sm3) Sto hdld3M. SG. P
| j &&4t[uj Tuf>fBitodi®@3 M. SG. | PFVE
Ns%uds/-[IT. akdr] t 06 be abl e/ c
1 | jewbd -[ jeTub¥k t 06 meet 3 M. SC

But,
/j eded/u] | Eb>tpEt W6 hit 3 M. SG. |
/lkekab/ - [k kiid} t o6 cut 3 M. SG. F

Table4.35./o/and [/ uE/ all ophones.

The examples ifable435s how t hat t he v owandmdrobakadEbccur s
when following the emphatics apadstvelars. However, there ateoe x amp |l es wher e [
diphthongised even though it is not preceded by an emppasitvelar, or pharyngeal. For
instance, | moBhéehmdoelr dmng tdh@&bd. SG. PFVOEENd / " mo
[ "60n6] ~[ © md 'Bo h@id3aM. SG. PFV6 the vowel /[/O0E/l is prec
soundn, however, the speaker provided diphthongised exawaglgossible formsn this
environment. Nonetheless, these examples can be an idiosyncratgeaeealsation in these

examples proded by the speaker since in other examples diphthongisation was not given as in;
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| j ém0B4g j i . & hooh®BM. SG. | PFV O0'BO&EH d i /. 0] etdolnidiinl n
3M. SG. | PFVO.
I n case of the high bacKkabléd@5abovewsioow thatitis u 'E/ ,
diphthongised tod fionly when it is preceded by emphatipsstvelars, and pharyngeals. For
exampl e, both 'Betjhe booméet3M.SGjPeV 60 ta n'Bed// j e ™ | u
[ j iEEtfpltuo6o hit 3M. SG. | PFVd are in the same parad
imperfective. In addition, none of them has a glide in its consonantal root, but in one the vowel
[/ UuEl/ i s di poéhitwhile im the atherdt is hom. it is wofth noting that only in one

example, k &~ B/F [k 6. Mpd@lt o6 cut 3 M. SG. PFV6d, the vowel [ u

However, in other paradigms the same Bg/rd is
-[j i6bu O Idw®d cut 3M. SG. | PFVd6. Therefore, it can
JWE/ is found asuH/qwdrhearmsdemdkreea hasckno/t applyir

where it should be applied.

4.4.3. Diphthongs

Johnstone (197 fentioneceightd i p h t h o n g:9aw, ajj ewylej & ', ®Fand
Ul (adapted fromdohnstone (1977, p. xiiiCurrent daa includes no minimal pairs to establish
these as separate diphthong phonemes. The examples found in gwedatthat there are no
phonemic diphthongs in “varsisi. The diphthong
of long vowels (as discssd in4.4.2), or vowel + glide clusters where the glide is part of the
consonantal root of the wordBable4.36 shows some of the examples where these diphthongs

are found and the consonantal roots of these words.
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T-jén #&n/ - [T ey® F. SG&
K-jod /%3id/ - [kZEt] 5r odbe M. SG6

= ddjon Z78h/-[ 3" dedt M. SGO
ddéndj It Spdd[t> g t 06 become preg
aw " dwof 178wfl - [#8wf] c h@& st M. SGG
ew 1dwar i ew#s[ T Uek;]3b 1l @ck F. SGO
& w K-now Imekedew/ - [mS. k0Avec hd | d M. SG(

ddwdj 18w/ - [ITdew] t 06 gi ve medi ci

Table4.36. Vowel + glide cluster examples.

Asis seerinTable436above, the diphthongs in JYarsisi
analysedas vowel + glide clusters by looking at the consonantal roots of the words where these
clusters are found. There are otwpo allophonic diphthongs found in the datéj[and [6i],
which are allophonic variants of the long high vowelEdnd /iEwhich occur in certain

environmentainlike Mehri, where phonemic diphthongs are fo(\htson et al., 2030
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5. ChapterFive:. The Phonetic ReaStopssati on of Jva

5.1.RESEARCH QUESTIONS AND HYPOTHESES

Giventhe scholarly debate about the nature of the group of emphatics in Semitic
languages and the recent developments on this group in the MSAL, it seemed crucial to
investigate this group of sounds in darsl si [
behaviour in this language.

The study investigated t hstopst tackietBreeisstes.c har ac
First, to establish whether the class of emplsitipswere articulated as ejectives as in Ethio
Semitic language©emolin, 2004 Shosted & Rose, 20)1or examplepr
pharyngealised/uvularised as in most documented varieties of Ataifer & Baer, 1988
Embarki et al., 2007Jongman et al., 201AIl-Solami, 201y based on quantitative analysis
Secondly, to check whether the emphatics were distinguishable from their plain counterparts
based on céalin acoustic parameters such as VOT and oral closure durBlindly, to examine
if the voicedstopspatterned with the emphattopsin any position, and whether such patterning
could be acoustically supported in darsisi

In trying to establish the nature of emphatiopsi n Y ajuastitasvely this study
investigatedhe parametersf visible oral and glottal release atiek presence of glottal closure.
In addition glottal closure was also investigated as an acoustic parameter in investigating the
patterning of voicedtopswith the emphatics in various positions. No study up to date has
|l ooked into thi siandthenmarenostuditebased dn statisticaMedderscé s

that can give a clear assumption about the nature of emptaii n Jdar s si
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In addition, the study also examined some other acoustic parameters that might help in
distinguishing the group of ematic stopsfrom their plain counterparts in this languale.
investigated he acoustic parameters of VOT asiops or al
to see if they were distinguishable from their voiced and voiceless plain counterparts.
With regad to phonological patterning of emphatic and voistgps the study
investigated VOT and the presence or absence of glottal closure and release in both voiced and
emphaticstopsin the positions investigated in this studyese acoustic parameters were
investigated to see whether the phonological patterning of these two types of sounds can be
supported based on phonetic acoustic parameters.
Theresearclguestionsarethe following
1. Dothe emphatistopsi n “Yar sl si d iacoysticcharacteristigs k n o wn
of ejectivestops?
2. Do the emphatistopsdiffer from their plain counterparts in terms of their
VOT, oral closure duration, presence or absence of glottal closure and
release?
3. Do the emphatistopsandtheir plain voiced counterparts pattern together in

any position based on acoustic characteristics?

As reported int, during the manual segmentation process of tokemsgsbbserved that
not all the emphatistos i n vdar si si di spl ayed stopimalln char acH
positions investigated. For instance, a clear glottal closure and release was seen in tokens of the

velar emphatistop/k /in various environments which was not the case with the lalveo
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emphaticstop/ t 1 / . I n addition, previous studies on
showed that the emphatic veldf was glottalisedFor instace, it was found to be glottalised in
all contextsof both Mehri dialectsMahriy® andMehreyyet, exceptfor some intervocalic tokens
of Mehreyyet(Bellem & Watson, 2014Similarpat t er ns wer e ala o obser ve
Gasparini (2017)oundthat itshowed signs of glottalisation in initial and intervocalic positions
However,thee mp hat i ¢ al v e ol wardinitially, beforg acsbadg Vowelstaad i s e d
pre-pausallyin Mehreyyet and Mh r i (Baflem & Watson, 2014 Hence, it was expected in
this study that the emphatic vela@i/Wwill be glottalised andealised as an ejective in most
contexts in darsisi, while the e mgditlpositans al v e o
only.

In terms of emphatic and voicstbpspatterning, the study expected both of these types
of segments to pattern teilper in utterancéinal position where they are expected to be realised
as glottalised segments.

As discussed i8.4.3 theVOT of emphatic soundwas found to be longer than their
voicel ess pl ain (Gaspannt 20t7Flus, this studynhypBtlaesisédiar similar
pattern in Jdar sl si stapstadhae a prger V@Tdhar tiei voieetegsh at i ¢
plain counterparts. It also hypothesised the vostedsto have a negative VOT, and the
voicelessstopsto have an intermediate VOT between the voiced and the emphatic. Apart from
differences in VOT based on laryngeal category, the study also hypothesised a difference in
VOT durations based on place of articulation. It was expected that the cotssarteulated at a
back place of articulation, velars, will have a longer VOT compared to consonants articulated at

amore frontplace of articulation, alveolars in this case.
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Similar to VOT, previous studi elassurd ound
durations in different languagésee2.4.3. The oral closure of ejective stops in Amharic was
significantly longer thathat oftheir plain counterpartSeid et al., 2009, p. 2289 herefore,
and based on inferences from the visual inspection of some tokens, the study expected the oral
closure duration for the emphatic segments to be the longest amatgpsmverall. Moreover,
it expected the emphatstopsto have the longest oral closure duration in utterdimee
positions. It also expected the voicgdpsto have an intermediate oral closure duration, and the

voicelessstopsto have the shortestairclosure duration.

5.2.METHODOLOGY

4arsisi wor ds i nstopsandtheir plaintcdueterparts pvbiced and
voiceless, were recorded from 10 speakers in isolation for thig ee3.2 for datasources
The target consonants were in utteraimigal, medial, and final positions in both stressed and
unstressed syllable structures. The measurements of temporal parameters of VOT and oral
closure were taken for tretops In addition, emphatistopswere cheked for the presence of
glottal closure and release in all positions. Linear mixed mantklogistic regressioests were
run to check the significance of different factors such as segment type, segment position, place

articulation, and syllable steture.
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5.2.1. Stimulus Material

Each target consonant was recordefbur different wordsandwas found intwo stressed
andtwo unstressed syllable structuresuiterancenitial, medial, and final positionsee3.2 for
details onword list preparation)Thereforeatotal of 12 different words were recorded for each
target consonanEach word was repeatéareetimeswhich resulted ir86 tokens for each target
consonant from each participaBb, he total number of tokens for each target consonant was
360 produced by 10 participargadthe total number of tokens used in this study is 2160 (360
tokens *six target consonants).

The words usetiave the following syllable structures given below, and the target

consonants occur in stressed and unstressed syllables in these words.

Utteranceinitial :

Stressed CvvC

Unstressed CV.CVVC

Utterancemediat

Stressed CvC.CvVvC

Unstressed CVC.CVVC (andoneword in CVQC.CVVC)
Utterancefinal :

Stressed CVCC and CVC.CV\C

Unstressed CV.CVV.CVC
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TaHe5.1b e |

positions.

us

us

us

S

ow

| %4t %owéary,
become tired

3M. SG. PFV©®
| %t @oTepent
3M. SG. PFV©®
/| t elstod@ b
ablution with sand
3M. SG. PFV®
/ t e ¥hoadcose
3M. SG. PFV®

| %t osnd M. S
| %t/ Okimddl plant
M. SG©O

/ t 0 d 2dcdok x
3M. SG. PFV®
[t 0 ¢ 2SS s

3M. SG. PFVDH

| %sd do°gd@round

3M. SG. PFV®O
| %sd aostréad, step
on 3M. SG. P

/ d e Pisfopdsh
3M. SG. PFVD®D
/ d e Pawld; &nkient
M. ADJ O

I %k/S wolfpdog
M. SGb

shows

t he

/| eff trranble
3M. SG.

out ;

[ j e t/%baicuse
3 M. SG.
! j § wt/ %Akadakenr
3 M. SG.

/] e m¥ttopidwt O
| PFVO

3 M. SG.
[ ] e fl %dthodk 5 n
3 M. SG.

/ j e t/0 &sbédamk t
3 M. SG.
/j et cH@ad 5 f
3 M. SG.

! j e W %id diiskelclose
| PFVO
/ j e 1/ 2%dtuda avay; pull

3 M. SG.

away 3M. SG.

liede%s | 1 uté Kidow
3M. SG.
liede?s 1 / e to pidsh
3M. SG.
I} e il %&sdateh
3M. SG.
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dar sl si

| PFVO
/ j e f @dcdntelout; take
escape

| PFVO

| PFVO

| PFVDO

| PFVO

| PFVO

| PFVO

| PFVO

| PFVDO

words i

| %4ff twtrmble
3M. SG. PFV®
[ j ef tcrntble
3M. SG. | PFV

| T 2RV head

M. PLO
/1 &dad irond
F. SGo

| %2mk topdl O
3M. SG. PFV®
/] e m¥ttopiiw t
3M. SG. | PFV
/] e%kt tEhE e
3M. SG. | PFV
/'] e?sbhuc $0 e
breakfast

3M. SG. | PFV
! %H etd adse,
shut, block

3M. SG. PFV©®
[ j e W %d aiskel
3M. SG. | PFV
/' j e %Mmuosrubd,e d
t wist 3M.S
! j e %4l tohitb e d
3M. SG. | PFV
| %41/ et ddratch
3M. SG. PFV®

necl

udi

n



| %K ccoulip M. S/ j e/ aknadénk ride /j e 1/ %tk sdratéh
3M. SG. | PFVD 3M. SG. I PFYV
/j S k Yofstdp; f

/ k e Bsltoutadk © _ se#Hjtogd ek
_ | shut/discovers the area where .
3M. SG. PFV©0 . _ 1C. SG. PFVD®
us . it rained 3M.!{ . _ o
/ k e Fsbrmégmom ) . /1 85 hmusdy e
- /| e K 2tchbé able; can ~
M. SGO 1C. SG. PFVD

3M. SG. | PFVDH

/[ | e s U %dkdadk serkdm | 25s D eolcdl:k
/ %kt hoa n M 1 gl sorieg ’ Ak 1

. . 3M. SG. | PFVDO scream 3 M.
S | %3k ttopdut; spill . . .
_ 1 j e Brskosld wkt / j es U %k¢dlE w
3M. SG. PFVD® .
" 3M. SG. | PFVDO scream 3 M.
L. | j bW toadcept /[ t e 253b toFlaste k
[ k15 $/2ssmad 5 )
N 3M. SG. | PFVD Il ighten 3N
US M. SG& . . . N
o / j a kKt téqfdwdéwa; lower |/ j e %5h tosiéak k
I k1 €& ¥Bjoped M .
3M. SG. | PFV©® 3M. SG. | PFV

) . | %539 eto d@ydream
R / ] e 9 240 daydream .
| %5/ dsedt her . 3M. SG. PFV©®
N 3M. SG. 1 PFVH . .
S | %/ $o¥adl, stumble . /' j ed 40 W5
/1 e” |%to edzem
3M. SG. PFVH 5 daydream
3M. SG. | MP©®
3M. SG. | PFV

. . _ , / | e %sh toplaye
/| = e Psleatlierd ! j e [%to g@innmorning
. N 3M. SG. | PFV
M. PL® 3M. SG. | PFVD? _ .
us R N . . !/ j e %4nto kodk e
/7 e shtegdm /j 87 3ollights |
for, seek

morning 3M3MSGlI PFV®
3M. SG. | PFV

Tabe 5.1: List of elicited words including targstopsin various positions.

5.2.2. Recording Procedure

Before the start of the recording session, the list of target words was reviewed with the
participants to familiarise them with the intended words for recording. When recording started,

the participants were given the meaning of the word in Arabic andaskesl to provide the
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4arsisi equivalent word. P a rthrdetonespaiengettingthe r e a s

meaning of each word in Arabfsee3.4for recording equipment and data handling procedures)
Recording sessions took placeliemai n consul t ant(Magis)igthe et gue:

village of Abu MudhabinearHaimaminimising external noise to almost none. Recordings for

one participant, however, were done in his own personal rodm\&ustaWildlife Reserve as

it was not possible for him to leave the Reserve during the data collection period. The

participants had bareak offive minutes after recording each target consonant. Most recordings

were done inwo onehour sessions for each participant. Due to various reasons, a few sessions

took longer thamnehour andoneparticipant had to come for recording twvo different

occasions.

5.2.3. Measurements

As illustrated inFigure5.1 below, VOT, oral closure duration, and presence or absence
of glottal closure werannotatedn tier 4. In addition,short periods oifregular glottal cycles
andnglottal frictiono (Hejna, 2023, p. 187avhich are expected to be Ryottalisation(PG)and
Preaspiration(PA), respectively, were marked in tierld certain tokendyregular glottal cycles
following the oral burst of the segment which showed as strigbioltiag apart from each other
in the spectrogram were marked as creaky v@d#8. Oral releasand glottal release, if any,
were marked in tiesix which was a point tiefseeSegmentation Protogol

All data in the illustrative images below gkonemically transcribed. Broad phonetic

transcriptions are given in case of some long vowels. The phonetic transcriptions are given in the
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text only (see8.5for segmentation procedures). In addition, only the segment in focus is

segmented in detail in the image for illustrative purposes.

5000-

Frequency (Hz)

jeKe'bewl
i e | K [ e
to accept 3M.SG.IPFV
| PG | ocC B[GC | CV |
OR GR
0 0.1483

Figure5.1: An emphaticstoptoken showing the tiers and segmentation style.
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Table5.2 below shows the meanings of abbreviations used in segmenting the data.

~ Abbreviaion  Meaning

OoC Oral Closure
GC Glottal Closure
B Burst

N Noise

OR Oral Release
GR Glottal Release
S Stressed

us Unstressed

PA Preaspiration
PG Preglottalisation
Cv CreakyVoice

Table5.2: List of ssgmentatiorabbreviations and themeanings.

In utterancenitial position, the initial point of oral closufer the stopsvas set at the
point where thavaveform crossed the zero linadenergy started showing up in the
spectrogramasis seenn Figure5.2 below. Since it is difficult to exactly pinpoint the oral
closure in initial position, the analyses only took into consideration oral closurdsriance
medial and final positions. In other positions, the occlusion point of the stop was setheher
homogenous FE4 formant structur@l. Al-Tamimi & Khattab, 2018, p. 3)0isappeared
indicatingoral closureasis seenn Figure5.3 below. The burst point was set at the burst of noise
in both waveform and spectrogram where there was visible energy in formants and a high spike
in the signal in the waveformherethe wavefom crossed the zero lindhe stop offset was set
at the point where the sine line crossieglzero line in the waveform at the figsériodicglottal
cycle of the following segmeyaisis seenn Figure5.3 below. In case of following fricatives in

some itemsstopoffset was sedit the end of the burst noigdnere aperiodicity started in the
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waveform anda change appeardige structure anohtensityin the spectrogram asseen in

Figure5.4 below.

SeeSegmentation Protocol Appendicedor detailed segmenting criteria followed in

segmenting the stops

5000

Frequency (Hz)

0.126

Figure5.2: Stopin initial position.
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5000-

Frequency (Hz)

& jeKe'bewl
i e | K [ e
to accept 3M.SG.IPFV
| PG | ocC B[GC | CV |
OR GR

0.1483

Figure5.3: Stopin medial position.
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5000 ~

Frequency (Hz)

jak'fu:f
a | k f
to stop; shut/discovers the area where it rained 3M.SG.IPFV
| oC B [N]
OR

0.1623
Figure5.4: Stopfollowed by fricative.

VOT was measured for utterancgtial and mediaktopsonly. It was measured fromeh
start of the oral release burst to the first glottal pulse of the following dlegtk & Stevens,
2005 Gallagher & Whang, 2034In voiced stops, it was measured from the start of voicing in

the pre-voicing duration until the release burst of the segment.

Closure duration was measured only for utterameelial and utteranenal stopsand

the utterancénitial stopswere not taken into consideration. It was not possible to accurately
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pinpoint theoral closure point in utterance initial positions since they were not recorded in
carrier sentences, and therefore, they were not taken into consideration in the analyses. The

closure duration was measured from sk@pocclusion point until its burst pai.

5.2.4. Analyses

The first part of the analyses included vi
spectrograms and waveforms to examine the presence of glottal closure and glottal burst release
which are associated with ejective consonants. Moreover, théyquidihe onset of the
following vowel was also checked since creaky voice has been found to occur after ejective
consonants in some languages. The second part of the analyses included running a PRAAT
speech analysis softwafBoersma & Weenink, 203&cript to measure the @gstic parameters
of VOT, oral closure duration, and presence or absence of glottal cléfieregetting the
needed measurements, data were analysied the statistical programmegR Core Team,

2019 and R studidRStudio Team, 2030Details on theoroceduresnduse of these
programmes are given above3rb.

Separatéinear mixedeffects models were run for the dependent variables of ST
oral duration, ana logistic regression model was run fpottal closure.

A post hoc omnibus test wasrfor all models in emmearfRBussell, 202pto see if there
were significant effects in each position, and a pairwise comparison with a Tukey adjustment
decomposed the interactions within each position.

Thelinear mixedeffects models were reached after simplifying more complicated

models step bytgp as suggested hYyinter (2020, p. 266 get thebest fit possible. The
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models with the best overall fit results of AIC and BIC as suggest&tehy; Miles, and Field
(2012, pp 867-868)were chosen in this study. The models with the best fit were checked for
(anova) to make sure that all the included variables were significant in the model.

The main effects in thienear mixedeffects models were kept constant as segment typ
(voiced, voiceless, or emphatic), segment position (utteriawitcad, medial, or final), syllable
type (stressed or unstressed), and place of articulation (alveolar or velar). It was not possible to
add varying random slope of segment type by partitipaall the models due to fit being
singular.

Thelinear mixedeffects models were run on raw data as well as log transformed data to
account for any skewness in dakae results obtained from log transformed data wendar to
results of raw data witthes ame si gni fi cant variables. Theref
arereportedand main data patterns are illustrated using the raw values. In addition, a Pearson
correlation test was run for dependent durational variables to see the correlation coefficient
between the variables. The result of correlation coeffitsagiven in5.3.2

For the VOT linear mixegffects model, the main effects were kept constant. It was not
possible to add varying random slope of segment sontinidel as it resulted in fit being singular.
Thus, only random intercepts by participant and item were added to the model. This model was
chosen as it had the best overall fit results of AIC and BIC as suggedtesicgt al. (2012, pp.
867-868) The model was reached after simplifying a number of more complicated models as
suggested bWinter (2020, p. 266yvhich included random slopes of segment position, syllable
type, and place of aculation by participant and random intercepts by participant and by item

which either did not converge or theirsfivere singular.

189



Similar for the VOT linear mixeeffects model, the main effects for oral closure model
were kept constant. The model indd varying random slope of segment type by participant,
which included the random intercept by participant and a random intercept by item. The model
was reached after simplifying other models which included random slopes of other dependent
variables andandom intercepts by participant and item. The chosen model had the best overall
fit results of AIC and BIC.

The logistic regressiomodel for glottal closure hatie presence (1) or absencedD)
glottal closure as the dependent varialblee independent varialdgere similar to the previous
modelsas segment type (voiced, voiceless, or emphatic), segment position (utiaraaice
medial, or final), syllable type (stressed or unstressed), and place of articulation (alveolar or

velar).

5.3.RESULTS

In case of the voicedental stogd/, threetokens in initial position were not voiced and
had a positive VOT. These tokens were producethiteedifferent participants. Similarlytwo
tokens of the voiced velatop/ /thad a negative VOT praded bytwo different participants.
One of these tokens was in initial position and one in medial position. None of these negative
VOT tokens were excluded, however, and were added into the analyses with their negative VOT
measurements.

The results arpresented itwo different sections to deal with visual inspections of

waveforms and spectrograms and statistical analyses separately.
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5.3.1. Visual Inspection of Waveforms and Spectrograms

The visual inspection of waveforms and spectrograms during manual saforen
confirmed that the patterns of allophony describe#iare also evident in this more controlled
set of recordingdt should be noted here that the results in this section are based on the carefully
elicited datgsee5.2.]) and not the natural speech data presented dr@lérarious Sopswere
articulated differently in the various contexts recorded in the data. Results of eachgigps of
are presented separately in the following sections.

The results in the following section mainly focus on the ejective realisation in the

different positions studied in this research.

5.3.1.1. Emphatic Stops

4ar s 1 svoemphatgstopswhi ch are an al k@&®Bathomeof t 1/ an
thesestopshastwo allophoneswhich are context dependent as mentioned earlier. In the sections

below,t he al veol ar k/ffatekexamiredidturh.he vel ar /

53.1.1.1.Al veol ar [ t1]/

The emphatidental stog t T / can Ithackedtt bl aeddafalsepecti ve
depending on the context. Visual inspections of the waveforms and spectrograms showed it is
most commonly realised agt Without a clear glottal releaskowever, in utterance final

positions it is realised as an ejectit® yvith a clear glottal losureand release
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Figure5.5 andFigure5.6 below show the emphatéaental stog t 1 / i rnitialantd er anc e
medial positions, respectivelfleret he emphatic alveolar [/t1/ is r
the glottalic spike or burst cannot be seen in the waveforms and spectrograms. Themgavef
and spectrograms show no signs of a glottal closure or release either which are associated with
ejective emphaticslowever, there were few instances where glottal closure and release could be
seen in utteranemitial emphaticdental/ t als ¢an bseen inFigure5.7 below. Nonetheless,
such instances were very limited and were not consistent in terms of the environment or position
of occurrencelt should be noted here, however, th&w tokens in the data did show a period
of irregular glottal cyclef the waveform preceding the oral closure fordéhgohatic dentah
utterancemedial and final positionghich is suggestive of prglottalisaton. As can be seen in
Figure5.6 below,t he or al <c¢l osure of t hbyapmenoddfarégular dent a

cycles marked as PG in the textgrid
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5000-

Frequency (Hz)

0 0.1224

Figure5.5: Spectrogram and waveform lacking the glotéd¢asespike and burst in the emphatic
t 1/ 6B/n[tHIEBXt T 6one M. SGO.
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Frequency (Hz)

jet'e'boik’
il e | t | e [ b
to be tame 3M.SG.IPFV
PG | oC B | N |
OR
0 0.136

Figure5.6: Spectrogram and waveform lacking the glotéd¢asespike and burst in the emphatic
t 1/ i EMDfgdetKldbo 6t o be tame 3M. SG. | PFV6.
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Frequency (Hz)

B|GC[ CV |
OR _GR
0 0.1331

Figure5.7: Spectrogram and waveform showing thettal releasespike and bursh the
emphat i cOH/[tHDH biom e/ M. ISG6 .

Inutterancd i nal positions, the emphatic alveol a
ejective fd With a clear glottatlosure and release following the oral bufst can be seen in
Figure5.8b el ow, t he e mp h atwoaosuses andvoblurats in uttérdnéénals h o ws
position. The first closure is followed by a sharp spike, typical of glottalised consonants, in the
wavebrm which indicates oral release. The sharp spike is followed by another closure which

indicates glottal closure which in turn is followed by another shorter spike indicating glottal
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releaselt is also worth noting here the short period of irregular glatycles in the waveform

preceding the oral closuvehich is marked as PG in the textgrid.

Frequency (Hz)

V(N
4 je'buis’et’
s | e il
to breakfast 3M.SG.IPFV
|PG] OC FB] GC
OR GR
0

Figure5.8: Spectrogram and waveform showing giettal releasespike and burst in the
Bt e[fjlifBd ]/ y edbt"w breakfast

emphatic
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5.3.1.1.2. Velar k &

Thevelar emphatic/k /i also haswo allophones. It can be realised dsaale d [ k1 ] and
an ejective k Jodepending on context. It fsund to becommonly realised as an ejective in
utterancenitial and final positions, both in stressed and unstressed syllables. In utieradicd
positions, it can be realised both as an ejeckviof a baclke d \vitk Vajying degreetsee
5.3.2.).

Figure5.9 below shows the emphatic vel&r/fin utterancanitial position. The oral
burstwith a sharp spikes followed by a closure which is glottal closure in this position. After
the second closar another sharp spikeseen indicating glottaklease anbtlurst after the initial
oral burst which shows that the velar emphatiis ejective in this position.

Similarly, in utterancd i n a | positions the vedlisesdasammphat:i
ejective k JaThe glottalreleases pi ke and burst in the velar emp
Figure5.10 below. Two bursts can be seen after the initial oral closure which are the oral burst
and the glottal burst, respectively. It can be seen after the mitisithe waveform shows a
second adsure which is the glottal closure which in turn is followedlsharp spike indicating

glottal release and burst.
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5000-

Frequency (Hz)

0.1745

Figure5.9: Spectrogram and waveform showing the glag#tasespike and burst in the
emphatic k Gin /k @w/-[ K@ o ] 6horn M. SGO.
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Frequency (Hz)

jes' ' Kewk’
BW | K
to call; scream 3M.SG.IPFV
PG| oC [ FB [ GC |
OR GR
0 0.3571

Figure5.10: Spectrogram and waveform showing the glattéasespike and burst in the
emphatick @@ i nk Gikj/Oe[sjIDBHG kIosserealml 3M. SG. | PFVO.

In utterancemedial positions, the voiceless velar emphdtifis found to be realised
bothasdaclke d [ k1 ] a nkddyalifiereet pagticigamntss @iverj the visual inspection of
the waveforms and spectrograms of the current data, the occurrence of each allophone is not
predictable as both were found in similar positidiigure5.11 andFigure5.12 below show the
emphatic velarkl fiin the same context. As seen inFigure5.11 below, the velar emphaticll /&

do not showthe glottal closure or release. On the other hkiglire5.12 below shows the
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emphaticvelar k /Goeing realised witltwo bursts which are an oral marfollowed by a glottal
burst. Moreover, the initial burst is followed by a second closure indicating glottal closure. Such
realisations were found in various tokens of different participants making it difficult to infer
specific conditions for each resdition.

As forthe emphatic dentél t some,tokensdf he emphatic velar [/ kol
irregular glottal cycles in the waveform preceding the oral closure in uttenaedial and final
position.As seen irFigure5.10 andFigure5.12, such periodsmarked as PG in the textgrare

suggestive of prglottalisation.
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5000-

Frequency (Hz)

jet'Kewk’

k’

to slit SM.SG.IPFV

OoC

| N |

O

R

0.2645

Figure5.11: Spectrogram and waveform lacking the glotedéasespike and burst in the

emphatick [

itk @ o THAIKT 6t o

201

sl it

3 M. SG.

| PFVO.



5000-

Frequency (Hz)

jeKe'fu:d
e | K | e | f | u
to put down; lower 3M.SG.IPFV
PG OC  [BGCCY]
OR GR
0 0.2489

Figure5.12: Spectrogram and waveform showing the glagt¢asespike and burst in the
emphatick @n /jek GUE/d [jikd uBx 6t o sl it 3M. SG. | PFV6.

Given the previous results, it can be statedithat 1ar sl si the velar em
realised as an ejective consonartre commonyamong t he 4 astopsiltssi emphat i
realised as an ejective in both utteramggal and final positions, but in medial positions it is
found to be realised as ajeetive [k Join some instancesandabacke d [ k1] i n some o

i nstances. On the ot her hand, the voicel ess e

202



in utterancdinal positions with very few instances utterancenitial position therefore, it is

not an ejectiskesicoasonhfatn ibacted[th i mosrpesitions.s ed a's

5.3.1.2.VoicedStops

The voicedstopso f  dar sl si, an 4 l)haeetvbalaphoheddachand a v
which are context dependent as was discuabete insection4.1.1 In the sections below, the

alveolar /d/ and the veldr/lare examined in turn.

5.3.1.2.1. Dental/d/

The visual inspection of waveforms and spectrograms shtweedifferent realisations
for the voiceddental stogd/. In utterancenitial and medial positions it is realised as a voiced
[dl, while in utterancdinal positions it is devoiced artgpically realised as an ejectived|]

Figure5.13 andFigure5.14 below show the voicedental stogd/ in utterancenitial and
medial paitions, respectively. It can be sdeigure5.13 andFigure5.14 below the voiced

dental stogd/ is prevoiced in utterandsitial and medial positions with a negative VOT.

203



Lot cssbrme

1:1.:10%

i

e

Jta | Mm )

Frequency (Hz)

Figure5.13:Spectrogram and

204

0.7436

wa-ydbfFo r nd t oof

g/od /r oium d/

“3dvb. B



5000-

Frequency (Hz)

jile] d e l] u

to know 3M.SG.IPFV

| PV_P|

OR

Figure5.14.Spectr
3M. SG.

In utterancefinal position, it is devoiced aniypically realised as an ejective[ ]It can

(0]
I

g
P

r and

a
FVo.

3

0.7316

wavef ofjedb $H g

/6d /o

be clearly seen iRigure5.15 thatthe oral closure duration of voiceéntal/d/ in utterancdinal

positions lacks any energy indicating a devois&xgh In addition, its first burst, which is the oral

burst, is followedoy another closure duration, which is glottal closure, and a second burst

indicating glottal release. This type of realisation is the saswas found in emphatistops

earlier in sectiorb.3.1.1above An interesting poinabout thevoiced dental /d/ is that is also
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found with a period of irregular cyclgseceding the oral closusimilar to the emphatias

utterancefinal positions as can be seerFigure5.15 below. Such periods were marked as PG in

the textgridsvhich are suggestive of a pgéottalisation

Frequency (Hz)

't'e:d
t'] 2 | d
one M.SG
| PG| OC  [FB] GC |
OR GR
0 0.574

Figure5.15Spectrogram and wavbEGPDEI] showneg M, 8Gdi n
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5.3.1.2.2. Velar/ 0

Similar to thedental stogd/, the voiced velastop/ /is realisedn two different ways in
the various positions checked in the data. The visual inspection of waveforms and spectrograms
showed the voiced velatop/ /s realised as a voiced [Jn utterancenitial and medial
positions. On the other hand, in utterafical positions it is devoiced angpically realised as
an ejective k JdaMoreover,similar to the dental stop /d/, some tokens of the voiced velar /g/ in
utterancefinal position exhibitedhe irregular glottal cycles in the waveform suggestive of pre
glottalisation, as can be seen Fgure5.18 below.

Figure5.16 andFigure5.17 below show the voiced velatop/U/ in utterancenitial and

medial positions, respectivelilerethe voiced velastop/ /ls prevoiced.
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5000

m H'tmm

_
\m/ Q‘
> w o
g :
: p '«m ”
o]
i3
d 'O:d )
g | o: d
leather M.SG
PV Bl PG OC B GC |
OR GR

0.5645

Figure5.16: Spectrogram and waveform showitigin /© © 'E-7/ 0 | 6l eather M. SG
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5000-

Frequency (Hz)

jege'lu:l ‘M‘
j e [ glell] w | 1
to light SM.SG.IPFV
[PV
OR
0 0.6251

Figure5.17: Spectrogram and waveform showitigin /jo0 [UE - [j6ODIUE ] light t o
3M. SG. | PFV6.

In utterancdinal position, the voiced velatop/ /is devoiced. Moreover, the
waveforms and spectrograms show it is realised as an ejdcifes [the spike of glottaklease
and glottal closure can be seenFlgure5.18 below, the oral closure duration of voiced velar
stop/ /in utteranceinal position lacks any enerdy the lower formants indicating a devoiced

stop The oral bursis followed byglottal closure, and a second burst indicating glottal release.
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This type of realisation is the same which was found in empstasearlier in sectiorb.3.1.1

above.

Figure5.18: Spectrogram and waveform showittgi n  / j OetT q u ‘Bdjad EbbD pl ay
3M. SG. | PFVO.
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