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Abstract

Harstsi is one of six Modern South Arabian Languages (henceforth MSAL), spoken in
Jiddat Al-Harasis /dziddet el here:si:s/ in Central Oman. The MSAL branch of languages came to
the attention of European scholars around 1830s, with Harstisi first mentioned in scholarly works
by Thomas Bertram in 1929. Other work was conducted on Harstisi by Thomas Bertram in the
1930s and by Thomas Johnstone in the 1970s. To date, however, scholarly works on Harsiisi
remain scarce. Harstisi is labelled as a definitely endangered language by UNESCO (Moseley,
2010).

This thesis is the first analysis of the Harstsi sound system based on first-hand field data
since Johnstone’s work conducted over 43 years ago, and constitutes the first step towards a full
linguistic documentation of Harstisi.

Qualitative and quantitative methods are applied to the investigation of the phonetics and
phonology of Harstsi. A database of audio, video and written text materials of transcribed and
analysed word lists, narratives and conversations was produced for linguistic analysis. Acoustic
analyses were done using the linguistic analysis programme PRAAT (Boersma & Weenink,
2020). Linear-mixed model tests were run using the statistical programme R to provide
statistically founded results. Chapter One: Introduction introduces the Harstisi language, then
presents the aims and objectives of the study, research questions and the structure of the thesis.
Chapter Two: Literature Review presents the literature review in terms of linguistic diversity in

Oman, the MSAL, Harsiisi, and emphatics in Semitic. Chapter Three: Methodology describes the



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

Chapter Four: Phonetics and Phonology of Harsiisi presents an overview of the Harsisi
sound system. It considers the consonant phonemes and their allophones, provides an overview
of the vowel phonemes and their allophones, and lays particular focus on the class of consonants
known in the literature on Semitic languages as ‘emphatics’. The chapter demonstrates that the
emphatics pattern phonologically with the voiced consonants as opposed to the voiceless
consonants.

Chapter Five: The Phonetic Realisation of Harsiisi Stops investigates the Harstisi stops by
examining temporal and non-temporal acoustic parameters in an attempt to establish a) how the
emphatic stops are realised phonetically, b) how the emphatic stops differ from their non-
emphatic counterparts, and c) the extent to which the phonological patterning of the emphatic
and voiced stops is reflected in their acoustic phonetics. The temporal parameters examined are
Voice Onset Time (henceforth VOT) and oral closure duration, while the non-temporal
parameter is the presence or absence of glottal closures exhibited by each segment across the
data.

Chapter Six: The Phonetic Realisation of Harstisi Fricatives investigates the fricatives in
Harstsi. As for the stops, temporal and non-temporal acoustic parameters are examined in an
attempt to establish a) how the emphatic fricatives are realised phonetically, 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, frication duration and overall segment duration are measured to establish



how the emphatic fricatives differ from their plain counterparts. In terms of non-temporal
parameters, it looks at the number of pre- and post-frication silent lags, frication intensity and
Centre of Gravity of the spectrum? (henceforth CoG) to establish whether Harstisi emphatic
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 phonological patterning, the thesis presents overall results that
support the laryngeal categorisation of Harstisi consonants as one based on airflow (breath), as
argued by Heselwood (2020) and Watson & Heselwood (2016) for the sister languages of
Harsiisi, Mehri and Sherét, rather than the traditional categorisation based on voicing. The
emphatics and canonically voiced consonants are ‘unbreathed’, while the consonants

traditionally termed ‘voiceless’ are ‘breathed’.

11t is a measure that quantifies the average elevation of frequencies within a spectrum.

8



Table of Contents

ACKNOWIEAZEIMENLS ......uviiiiiieeiiie ettt e et e e st e e taeeesbeeesaeeessaeesssaeesnsaeessseeennnes 3
AADSETACT ...ttt ettt ettt et e et b e et e et e e be e e bt e tee et e e beeenbeeasaeenbeeeaaeenbeesaeenseenaeans 6
LISt OF TaDIES oot e ettt e e et e e e ate e e e e eaaaeeeeeaaaeeeenes 12
LSt OF FIGUIES ..ottt ettt ettt et e saaeesbeessaeeasaessbeenseensneenseas 14
LiSt Of ADDICVIAtIONS ......viiiiiiiiiiieeiiie ettt e et e ettt e e e e et e e e eeaaaeeeeeeasaeeeeans 19
Note on Transcription Methods ..........cocuiiiiiiiiiiiiiiii et e 20
1. Chapter One: INtrOQUCTION ........ccuviiieiiciiceeeeeeeeeeee ettt 21
1.1. Background to Study 21
1.2. Overview of Aims and Context 22
1.3. Research Questions 22
1.4. Structure of Thesis 24
2. Chapter TWO: LIterature REVIBW ..........cccveouieiieieiieie ettt ve e sve e saens 26
2.1. Linguistic Diversity in Oman 26
2.2. MSAL 34
2.3. Harstisi 43
2.4. Emphatics in Semitic 56
2.5. Patterning of Consonants in MSAL 80
2.6. Laryngeal Properties 82
3. Chapter Three: Methodology .........cceveieieiiiiiecieeeeeeeeeee et 86
3.1. Fieldwork 86
3.2. Data Sources 88
3.3. Language Consultants 90
3.4. Data Collection 91




3.5.

Analysis

4. Chapter Four: Phonetics and Phonology of Harslisi.........ccceecveeciienieeviienieeiienieeiees

4.1.

4.2.

4.3.

4.4.

Consonant Phonemes

96

The Glottal /?/ and the Pharyngeal /¢/

The Emphatics

Vowel Phonemes

5. Chapter Five: The Phonetic Realisation of Harstisi StOps.........cccceeeveeeiveeecieeeciieeeieeens

5.1.
5.2.
5.3.
54.
5.5.
6. Chapter Six:
6.1.
6.2.
6.3.
6.4.

6.5.

Research Questions and Hypotheses

Methodology

Results

Discussion

Conclusion

The Phonetic Realisation of Harsiisi Fricatives.........cccoevvvvveveivceeeveneeenee.

Research Questions and Hypotheses

Methodology

Results

Discussion

Conclusion

7. Chapter Seven: Discussion and Conclusion ............ccecceeviieiieniiiiieniieeeee e

7.1.

7.2.

7.3.

7.4.

General Discussion

Summary

Limitations

Future Research

10

129

133

158

175

175

178

190

235

246

248

248

251

265

344

357

361

361

363

366

367



APPENTICES......eoevieeieieeie ettt ettt ettt et et e et e te et e eas e ae e s e eabeeteeaeeabeeaeenteeaeeeaeenns 369

Segmentation Protocol 369
Vowel Plotting Items 389
Protocols 390
Data Management 392
Consent Form 393
Arabic Consent Form (Translated) 398
Praat Scripts 402
RETEIEICES ...ttt ettt s et s et st e e ese st et eneebeaeneas 433

11



Listof T

ables

Table 2.1: Emphatic and voiced consonants patterning adapted from Johnstone (1975)............. 80
Table 4.1: Phonemic inventory of Harslisi CONSONANTS..........ccecveiverieiieieeriesieseesie e e esne e 97
Table 4.2: Harslisi StOP PRONEIMIES. ......oiviiiiiiiiiiiieieiesi sttt 99
Table 4.3: 0/ @llOPNONES. .......c.viiieece et 101
Table 4.4: Minimal pairs of /d/, /t/, and /9. ......c.coveiiiiiiiie e 102
Table 4.5: Minimal pairs of /g/, /K/, and /K/.....c.ccvviveiiieiiiic e 104
Table 4.6: Minimal pairs of /2/ and /N/. .......cccooieiiiiiiiece e 106
Table 4.7: Harstisi fricative PhONEMES.........cceiveiiiiieieciicie et sre e 109
Table 4.8: Minimal pair of /f/ and /M/. ......ccoooviiiiiie e 109
Table 4.9: Minimal and near-minimal pairs of /0/, /6/, and /0%/.........c.ccceeeiveevieiieiiieie e 110
Table 4.10: Minimal and near-minimal pairs of /z/, /s/, and /S%/........cccccueveiienieiicniiienieeie e 112
Table 4.11: Minimal and near-minimal pairs of /[7 and /[/. ......ccoverieniiiiiiiniiiiene e 114
Table 4.12: // and /x/ MINIMAI PAIT. .......oiiiiiii e 115
Table 4.13: /h/ and /h/ MINIMAL PAIT.......c.coiiiiiiiiiicie e se e re e 116
Table 4.14: Harstisi lateral pPRONEMES. ........cooviiiiiiiiiiiiieieee e 118
Table 4.15: Minimal pair Of /I/ and //. ......c.coeiiiie et 118
Table 4.16: /I/ deletion data. ..........cccoiiiiiiiiie e 119
Table 4.17: Minimal pair of /F and /A ... 119
Table 4.18: Harsiisi Nasal PhONEMES. .........ccviiiiiiriiiiieiiiesieee e 121
Table 4.19: Minimal pair of /M/ and /N/........c.ccooveiiiieie e 121
Table 4.20: Harstsi tap PhONEME. ........oiiiiiiiieieiesie sttt sb e 124
Table 4.21: Harstisi glide PhONEMES. ......ccviiiieiiiiiie e 125
Table 4.22: Minimal and near-minimal pairs of /w/ and /j/..........cccocoviiiiiiiieie 126
Table 4.23: Examples of Vowel + Glide CIUSLENS. .......c.covviiiiieicc e 128
Table 4.24: Voiced pharyngeal /§/. ........uiiiiiiiiieie e 130
Table 4.25: GLOtAl SOP /2/. ..ttt 131
Table 4.26: Examples of vowel /e/ in various enVironments. ............cuerveeeseereeseesinesnsseeseeseens 160
Table 4.27: Examples of vowel /e/ in various enViroNMeNtS. ...........ccceeveieiieeiesieeseese e 161
Table 4.28: Harstisi long vowels and their allophones. ...........ccccceeiiiiiiiininiiieeec s 164
Table 4.29: Minimal and near-minimal pairs of /8:/ and /€:/. ......cc.ccoeviriiiiiiiiiieiceee 165
Table 4.30: Allophones of /e:/ in singular feminiNg NOUNS...........cccooeriiiiiniinieee e 166
Table 4.31: Minimal pair 0f /0:/ and /1:/. ....cccuiiiiiiiiiiiiee e 167
Table 4.32: AIIophones Of VOWEL /11/. ..ocveiieiiiieiesie st neesne e 167
Table 4.33: Vowel /i:/ after emphatics and post-VEIArS. ..........cccoceriiiiiiiiiiiiinieeceeeea 169
Table 4.34: Near-minimal pairs of /0:/ and /U:/. ..cccoocoiiiiiiiiieee e 170
Table 4.35: /0:/ and /u:/ @llOPRONES. .........cviiiiiiiiie e 172
Table 4.36: Vowel + glide cluster eXamples. ..o 174
Table 5.1: List of elicited words including target stops in various positions. ............cccccevevueenne. 181
Table 5.2: List of segmentation abbreviations and their meanings. .........c.ccoovvvveienenenininnnnns 184
Table 5.3: Percentages of tokens with glottal ClOSUres. ..........c.coveiiiiiiicc e 220
Table 5.4: Pairwise comparisons for glottal closure by segment type.........ccccoovveienincniiinnnns 224

12



Table 5.5: VOT MEaN VAIUES. ......cccueeieiieiieiesieesiesiestae e eeesee e ae e esaeesaesseenaesseessaessesneesseensens 228
Table 5.6: Pairwise comparisons for VOT duration by segment type. ........ccccoovieieiiieninnnnns 230
Table 6.1: List of elicited words with target fricatives in various positions............ccccccevvereennns 256
Table 6.2: List of segmentation abbreviations and their meanings. .........c.ccoovvvieiencieneniennns 259
Table 6.3: Dependent variables correlation coefficient results............cccooeveviiiciicce e 311
Table 6.4: Pairwise comparisons for fricative overall duration by segment type...........ccccveneee 318
Table 6.5: Pairwise comparisons for frication duration by segment type.........cccccvvvevviieieenns 325
Table 6.6: Frication intensity mean values by SEZMENt tyPe. .......cccevverveririririeeieenienieniesenenieas 328
Table 6.7: Pairwise comparisons for frication intensity by segment type. ........cccccoovevvvieieenns 333
Table 6.8: Silent lags by segment and POSTHON. .........coviiiririeiieieie e 334
Table 6.9: Pairwise comparisons for pre- or post-frication silent lags by segment type. ........... 337
Table 6.10: CoG mean values by position and SEgMeNt tyPe. ........ccoereririeririeie e 340
Table 6.11: Pairwise comparisons for CoG by Segment tyPe. ......ccevveveeieiieerieiie e 344

13



List of Figures

Figure 2.1: Semitic language family tree (Huehnergard & Rubin, 2011). ........ccooevveveiieinennnns 34
Figure 2.2: Geographical distribution of MSAL (Simeone-Senelle, 2011, p. 1078).........cccueu.e... 37
Figure 2.3: The area of Jiddat Al-Harasis (G00ogle, N.0.). ....ccccveiiiiiiiieecere e 48
Figure 2.4: A closer look at Harstisi speaking towns and villages (Google, n.d.). .......c.cccvvvnnee. 49

Figure 2.5: Pre- and post-frication silent lags as shown in Ridouane & Gendrot (2017, p. 147). 74
Figure 4.1: Spectrogram and waveform showing /b/ in /jek’'bo:l/ ‘to accept 3SM.SG.IPFV’. .. 100

Figure 4.2: Spectrogram and waveform showing /b/ in /'’kewb/ ‘wolf, dog M.SG’.................. 101
Figure 4.3: Spectrogram and Waveform showing devoiced /n/ in /k’ew:n/ ‘horn M.SG’. ....... 122
Figure 4.4. Spectrogram and waveform showing the drop of the glottal /?/. .........ccccevevvrnnen. 132
Figure 4.5: Spectrogram and waveform showing the glottal release spike and burst in the
emphatic /t"/ in /jem'tewt!/ - [jim. ttawt’] ‘to pull SM.SG.IPFV’. ..., 135
Figure 4.6: Spectrogram and waveform lacking the glottal release spike and burst in the emphatic
I in /' tfeid/ - [[Ea’] 0ne MSG . oo 136
Figure 4.7: Spectrogram and waveform lacking the glottal release spike and burst in the emphatic
1t/ in /yetie'rak’/ - [xota. te:k’] “Stick F.SG . .oiiiiiiiiiiiiii e 137
Figure 4.8: Spectrogram and waveform showing the glottal release spike and burst in the
emphatic /k’/ in /k’e:l/ - ['kK’e:]] ‘to pour 3BM.SG.PFV .. i 139
Figure 4.9: Spectrogram and waveform showing the glottal release spike and burst in the
emphatic /k’/ in /te bewrek’/ - [to. bew.cok’] ‘to flash; lighten 3F.SG.IPFV ................... 140
Figure 4.10: Spectrogram and waveform lacking the glottal release spike and burst in the
emphatic /k’/ in /hel ' k’e:t/ - [hok 'k¥e:th] ‘circle F.SG’. .o 141
Figure 4.11: Spectrogram and waveform showing the glottal release spike and burst in the
emphatic /k’/ in /jes* 'k’ ewk’/ - [jis®.'’k’awk’] ‘to call; scream 3M.SG.IPFV’................... 142
Figure 4.12: Spectrogram and waveform lacking the silent lag in the emphatic /8 in /0°e’fic/ -
[050.°11:T] “NAIL MLSG ..t 145
Figure 4.13: Spectrogram and waveform showing the post-frication silent lag in the emphatic /0°%/
in /jek'0°0:0% - [jik '8°0:0°] ‘to squeeze against SIM.SG.IPFV . ... 146
Figure 4.14: Spectrogram and waveform lacking the silent lag in the emphatic /s/ in /'s‘ejd/ -
['STAUE’] “DISh MLSG . e 147
Figure 4.15: Spectrogram and waveform lacking the silent lag in the emphatic /s%/ in /'k’es‘em/ -
[ka.s%am] “COId ML.SG . .o 148
Figure 4.16: Spectrogram and waveform showing the post-frication silent lag in the emphatic /s/
in /jem’s‘ews?/ - [jim.’s'aws’] ‘to suck 3ML.SG.IPFV . ... 149
Figure 4.17: Spectrogram and waveform lacking the silent lag in the emphatic /[%/ in /[feferu:t/ -
[Fofo. turth] “bird ML.SG ..o 151
Figure 4.18: Spectrogram and waveform lacking the silent lag in the emphatic /[%/ in /he[*e:be/ -
[ha. [fai.be] “fingers F.PL . ..o 152
Figure 4.19: Spectrogram and waveform lacking the silent lag in the emphatic /¥/ in /'¥hek/ -
[ Fhakh] “to laugh 3ML.SG.PFV . o 153
Figure 4.20: Spectrogram and waveform lacking the silent lag in the emphatic /¥/ in /jel'e ho:k/ -
[ifa. ho:k"] “to laugh 3M.SG.IPFV . i 154

14



Figure 4.21: Spectrogram and waveform showing the post-frication silent lag in the emphatic /1*/

in /je’k’ewbe: ¥/ - [ji. 'kfewbol’] ‘to herd 3AM.SG.IPFV’. ..., 155
Figure 4.22: Spectrogram and waveform showing energy in voicing bar in the emphatic /#/ in
ljex ¥o:t/ - [jis. ' B'o:f] ‘to pull legs up 3M.SG.IPFV . ..o 157
Figure 4.23: Vowel chart of Harstisi vowel pPhonemes...........ccccvvevieiieieenesie e 159
Figure 5.1: An emphatic stop token showing the tiers and segmentation style.................c........ 183
Figure 5.2: Stop in initial POSITION. ....c..ociiiiee e 185
Figure 5.3: Stop in medial POSITION. ........oiiiiiieie s 186
Figure 5.4: Stop followed by frICAtIVE. .......ccccviiiiiec e 187
Figure 5.5: Spectrogram and waveform lacking the glottal release spike and burst in the emphatic
16710 /' t52:d/ - ["£A’] 0NE MLSG . wiiiiiiiiiiie et 193
Figure 5.6: Spectrogram and waveform lacking the glottal release spike and burst in the emphatic
1t/ in /jet'bo:k’/ - [jet.'bo:k’] ‘to be tame 3M.SG.IPFV ..o 194
Figure 5.7: Spectrogram and waveform showing the glottal release spike and burst in the
emphatic /t7/ in/'te:d/ - [[£a:’] ‘0one M.SG’. oo 195
Figure 5.8: Spectrogram and waveform showing the glottal release spike and burst in the
emphatic /t¥/ in /jeb u:s’et?/ - [jib. u:s®at’] ‘to breakfast SM.SG.IPFV’. .......ccccviiiininnn. 196
Figure 5.9: Spectrogram and waveform showing the glottal release spike and burst in the
emphatic /k’/ in /k’ewn/ - ['K’aun] ‘horn M.SG’.....c.covviiiiiiiiiiciesesseeee s 198
Figure 5.10: Spectrogram and waveform showing the glottal release spike and burst in the
emphatic /k’/ in /jes* 'k’ ewk’/ - [jos*.k*auk’] ‘to call; scream 3M.SG.IPFV’.........c..ccoeni 199
Figure 5.11: Spectrogram and waveform lacking the glottal release spike and burst in the
emphatic /k’/ in /jet ' k’ewk’/ - [joL.k*auk’] ‘to slit SM.SG.IPFV’. ... 201
Figure 5.12: Spectrogram and waveform showing the glottal release spike and burst in the
emphatic /k’/ in /jek’ fu:d/ - [jik’.fu;t’] ‘to slit IM.SG.IPFV ... 202

Figure 5.13: Spectrogram and waveform of /d/ in /'do:t/ - ['do:r] ‘to go round 3M.SG.PFV”’. 204
Figure 5.14: Spectrogram and waveform showing /d/ in /jede'lu:l/ - [je.ds. Tu:1] ‘to know

BIMLSGLIPE Ve 205
Figure 5.15: Spectrogram and waveform showing /d/ in /'t'e:d/ - [ t'a:;t’] ‘one M.SG’............ 206
Figure 5.16: Spectrogram and waveform showing /g/ in /'go:d/ - ['go:t’] ‘leather M.SG"....... 208
Figure 5.17: Spectrogram and waveform showing /g/ in /jeg’'lu:l/ - [jega'lu:1] ‘to light

BIMLSGLIPE Ve 209
Figure 5.18: Spectrogram and waveform showing /g/ in /je nutheg/ - [ji'nu:hok’] ‘to play

BIMLSGLIPE Ve 210
Figure 5.19: Spectrogram and waveform showing /t/ in /"te:b/ - ['the:p’] ‘to be weary

BIMLSG.PEV . e 212
Figure 5.20: Spectrogram and waveform showing /t/ in /h'dewdet/ - [h.'dau. dot'] ‘iron F.SG’.

............................................................................................................................................. 213
Figure 5.21: Spectrogram and waveform showing /t/ in /jet'k’ewd*/ - [jet. ' k’auf’] ‘to awaken

BIMLSGLIPE Vbbb 214
Figure 5.22: Spectrogram and waveform showing /k/ in /'’ko:b/ - ['ko:p’] ‘cup M.SG’. .......... 215
Figure 5.23: Spectrogram and waveform showing /k/ in /?e: 'mu:rek/ - [?a:.'mu:.cek?] ‘to say

LC. S G PV L s 216

15



Figure 5.24: Spectrogram and waveform showing /k/ in /ke'lo:n/ - [ka.'lo:n] ‘bridegroom

1LY 0L PP 217
Figure 5.25: Glottal closures by segment and pOSItION. ...........cccoveveiiienieie s 219
Figure 5.26: Counts of glottal closures for each segment by each participant. ............c.cc.cooe.ee. 221
Figure 5.27: Glottal closure model: Im (g_closure ~ segment * position + stress + place , data =

Glottal_Closure) SUmMmMAary reSUILS. .........coveiiiieiieecie e 223
Figure 5.28: VOT value diStriDULION. ........cccveiiiieieece e 225
Figure 5.29: Overall VOT duration values by poSItioN. ..........cccccereiiiiniiniiniecee e 226
Figure 5.30: Overall VOT duration values by place of articulation. .............ccccccevevieiiiininenne. 227
Figure 5.31: VOT duration model: Imer (vot_duration ~ segment * position + place + stress +

(1|participant) + (1|word), data = Vot_model, REML = FALSE) summary results........... 229
Figure 5.32: Oral closure duration values distribution. .............ccccoeviiiiniiiii e 230
Figure 5.33: Overall oral closure values in medial and final positions. ............cccceveviiieinenne. 231
Figure 5.34: Overall oral closure values by POSITION. .........cooiiiiiiincie e 232
Figure 5.35: Oral closure values by segment and syllable type.........ccccoevvieiiieieieciece e, 233

Figure 5.36: OC duration model: Imer (OC_duration ~ segment + position + place + stress +
(1+segment]|participant) + (1|word), data = OC_model, REML = FALSE) summary results.

............................................................................................................................................. 234
Figure 6.1: An emphatic fricative token showing the tiers and segmentation style. .................. 258
Figure 6.2: Fricative in initial POSITION. .......oviiiiiiiiee s 260
Figure 6.3: Fricative followed by @ StOp. ......cccviiiiieiiccc e 261
Figure 6.4: Fricative followed by another fricatiVe. ...........ccooeiiiiiiniiiie e 262
Figure 6.5: Voicing energy in the emphatic /0% in /'0%:¢/ - ['0°a:r] ‘on ADV’. .oovivivivnnnnne. 267
Figure 6.6: Lack of voicing energy in the emphatic /0%/ in /' 0%efi:c/ - [8%. fiir] ‘fingernail M.SG’.

............................................................................................................................................. 268
Figure 6.7: Voicing energy in the emphatic /0% in /me.d%e. he:m/ - [ma.0%. ha:m] ‘bladder

VLS G et 269
Figure 6.8: Glottal closure and burst in the emphatic /0/ in /jek '8%0:0%/ - [jok.0°0:0°] ‘to squeeze

against SMLSG.IPEV .o 270
Figure 6.9: Emphatic /s¥/ in /'s‘o:¢/ - ['s*0:r] ‘to stand; stop 3M.SG.PFV’......ccoviiiniinnnnn. 272
Figure 6.10: Emphatic /s*/ in /fek’'s‘o:¢/ - [fok®.'s"0:r] ‘to be short of 3SM.SG.PFV’. ............... 273
Figure 6.11: Glottal closure and burst in the emphatic /s¥/ in /jem's‘0:s%/ - [jom. s'0:s’] ‘to suck

BMLSGIPF Vs 274
Figure 6.12: Post-frication silent lag in the emphatic /s%/ in /se:t/ - ['s*a:r] ‘gazelle M.SG’. ... 276
Figure 6.13: Emphatic /[*/ in /ffefe cu:t/ - [[fo.fo. tuith] ‘bird ML.SG’..ooviiviiiiiic e 277
Figure 6.14: Emphatic /[*/ in /he ' [*e:be?/ - [ha. ffai.be?] ‘finger M.PL’. ..o 278
Figure 6.15: Post-frication silent lag (BS) in the emphatic /[*/ in /ffefe’ cu:t/ - [[*o.fo. cu:t"] ‘bird

1Y ] OSSPSR PR 279
Figure 6.16: Emphatic /1*/ in /'¥e:f/ - ['Fa:f] ‘to be tired; exhausted 3M.SG.PFV’. .............. 280
Figure 6.17: Emphatic /1*/ in /jes ' ¥o:¥¥/ - [jo. Fo:l’] ‘to wink 3SM.SG.IPFV ..., 281
Figure 6.18: Emphatic /*/ in /je 'k ew.rel*/ - [jo'k’au.col’] ‘to cut up 3SM.SG.IPFV”. ............... 283
Figure 6.19: Emphatic /¥/ fully voiced intervocalically in /jes ¥o:f/ - [jo.so'¥o:f] ‘to pull legs up

BMLSGIPF Vs 284

16



Figure 6.20:

Emphatic /f¥/ partially voiced intervocalically in /jes Fo:f/ - [jo.go ¥0:f] ‘to pull legs

UP BMLSG.IPEV oottt 285
Figure 6.21: Fully voiced /0/ in /'0e:b/ - ['0a:p’] ‘to melt SM.SG.PFV’. ....c.covevviieiieece, 287
Figure 6.22: Fully voiced medial /8/ in /jeh'du:d/ - [jo.ha.'0u:0’] ‘to go around aimlessly; to

Shear 3ML.SGLIPF V. e 288
Figure 6.23: Fully voiced medial /d/ and final /0/ realised as an ejective in /jehe du:d/ -

[jo.ha.’0u:0’] ‘to go around aimlessly; to shear SM.SG.IPFV .......cccccoiviiiiiiiiiiiiien, 289
Figure 6.24: Voiced /z/ in /'zo:d/ - ['zo:t’] ‘to increase 3M.SG.PFV’. ...cccoiiiiiiiiiiiiiie 291
Figure 6.25: Voiced /z/ in /jez'ju:d/ - [joz."juit’] ‘to grow; increase 3M.SG.IPFV’.................. 292
Figure 6.26: Voiced /z/ in /jef'zu:z/ - [jof.'zu:s’] ‘to jump; spring up 3M.SG.IPFV’. .............. 293
Figure 6.27: Voiceless /0/ in /'0e:b/ - ['0a:p’] ‘to cough 3SM.SG.IPFV’. ....ccccoviiiiiiiiicece, 295
Figure 6.28: Voiceless /0/ in /je6'k’o:1/ - [ja6. k’0:1] ‘to get heavier SM.SG.IPFV’................. 296
Figure 6.29: Voiceless /0/ in /je 'ku:leb/ - [jo. ku:.1a0] ‘to talk 3M.SG.IPFV’........cccecvivvrnnnen. 297
Figure 6.30: Voiceless /s/ in /'se:k’/ - ['se:k’] ‘flame; spark M.SG’. ......ccovviiviiniiiiencienen 299
Figure 6.31: Voiceless /s/ in /jes'qu:g/ - [jas.'gqu:k’] ‘to daydream 3M.SG.IPFV’. ................. 300
Figure 6.32: Voiceless /s/ in /jeh'su:s/ - [joh. 'su:s] ‘to feel SM.SG.IPFV’. ..o, 301
Figure 6.33: Voiceless /s/ in /'semn/ - ['se:n] ‘they F.PL> with lag. ......ccccccovvvvviiviiiieniiiie, 302
Figure 6.34: Voiceless /[/ in /' fe:l/ - ["fe:]] ‘to spark 3SM.SG.PFV’......ccciniiiiiiiiici 303
Figure 6.35: Voiceless /f/ in /jek ' fu:f/ - [jok." fu:f] ‘to uncover 3M.SG.IPFV’.......c..cooeiviinnnne. 304
Figure 6.36: Voiceless /f/ in /se'jo:ref/ - [s9."jo:.raf] ‘to g0 2M.SG.PFV . ...ccoiiiiiiiiiii 305
Figure 6.37: Voiceless A/ in /'to:m/ - ['fo:m] ‘to sell 3SM.SG.PFV . ....cccoiviiiiiiiieenc e 307
Figure 6.38: Voiceless /{/ in /jet k’ewk’/ - [jol.k*auk’] ‘to slit SM.SG.IPFV ... 308
Figure 6.39: Voiceless /I/ in /jet"'lo:l/ - [jot*'lo:l] ‘to shower; rain in showers 3M.SG.IPFV”.. 309
Figure 6.40: Fricative durations diStriDUTION. ..........ccooiiiiiiiic s 312
Figure 6.41: Overall duration values by SEgMENL tYPE. ...cecvvviieiiieiiiiieceee e 313
Figure 6.42: Overall duration values by segment type and poSItion............ccocvverenenencnennnn. 314
Figure 6.43: Overall duration values by segment and syllable type. .........ccccocooiveveieciciecenne. 315
Figure 6.44: Fricative overall duration model: Imer (segment_duration ~ segment * position +

place + stress + (1|participant) + (1|jword), data = Overall_model, REML = FALSE)

SUMMEANY TESUITS. ...t 317
Figure 6.45: Frication durations diStribUtion. ...........c.ccceiieiiiic i 319
Figure 6.46: Frication duration values by Segment tyPe. .......ccoovieriiiiinenieeeee s 320
Figure 6.47: Frication duration values by segment and position type. ..........cccocvevevieiecie s, 321
Figure 6.48: Frication duration values by segment and syllable type..........ccocooeiiiiiiciinnnn. 322

Figure 6.49: Frication duration model: Imer (Fric_duration ~ segment * position + stress + place
+ (1|participant) + (1|word), data = Frication_model, REML = FALSE) summary results.

............................................................................................................................................. 324
Figure 6.50: Frication intensity values distribution. ...........ccoceoeiiiiiiii s 326
Figure 6.51: Frication intensity values by segment type. ..o 327
Figure 6.52: Frication intensity values by segment and syllable type. ........ccccooiiiiiiniinnnn. 329
Figure 6.53: Frication intensity values by segment type and place of articulation..................... 330

Figure 6.54: Frication intensity model: Imer (fric_intensity ~ segment * position + place + stress
+ (1+segment|participant) + (1jword), data = Frication_modal, REML = FALSE) summary
TESUIES. . .eeeete ettt e et et e e te st eete e e e st e are e te e st e nRe et e enteeneenreennenneenreeneeas 332

17



Figure 6.55: Pre- or post-frication silent lags model: Im(lag ~ segment * position + stress + place

, data = silent_lag) SUMMArY reSUILS. .........coooiiiriiiicee e 336
Figure 6.56: CoG values diStribDULION. ...........ccviiiiieic e 338
Figure 6.57: CoG values DY SEgMENT TYPE. ....ooviiiiiiiieiceee s 339
Figure 6.58: CoG values by place of articulation and segment type. ........ccccccevvveveiieieciiesnene. 341

Figure 6.59: CoG model: Imer (CoG ~ segment * position + stress + place +
(1+segment]|participant) + (1|jword), data = CoG_model, REML = FALSE) summary results.

............................................................................................................................................. 343
Figure 0.1: Onset of stop utterance-initially. ...........cccooveiiieii i 370
Figure 0.2: Onset of Stop NON-INTLIAITY. ........oooiiiii s 371
Figure 0.3: OFfSEt OF STOP. ...civveiieiie et es 372
Figure 0.4: A token of voiceless velar /k/ showing pre-aspiration period. ............cccccoevrervrnne. 375
Figure 0.5: Pre-glottalisation Period. ..........ccceiieiieie e 376
Figure 0.6: Onset and offset of glottal CIOSUIE. ... 379
Figure 0.7: Period of SHENT-IAQ0..........coiiiiiiee e 380
Figure 0.8: Onset of fricative INFAITY..........coooiiiiii s 381
Figure 0.9: Onset of fricative non-initially. ..............ccccoeiieiiiii e 383
Figure 0.10: Fricative followed by another friCatiVe. ... 384
Figure 0.11: Fricative followed DY @ STOP. ....cceiiiiiececcceee e 385
Figure 0.12: Pre-frication Silence in friCatIVE. .........ccoiiiiiiiiice s 386
Figure 0.13: Post-frication silence in friCatiVe............ccceiieiiiic i 387

18



List of Abbreviations

AJD Adjective

ADV Adverb

B Burst

C Common gender
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ELAR Endangered Languages Archive
F Feminine

1 First person

FUT Future
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2 Second person
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Note on Transcription Methods

Detailed phonetic transcription using IPA symbols was done only at the start for the
Swadesh list, other word lists, and one text to help determine the phonemes of Harstisi. The
majority of the data later were phonemically and broad 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 given in case of the non-
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 orthography as they are found on Google
maps and were phonemically transcribed to the best of my knowledge.

It should be noted here, however, that the phonemic transcription of names of
governorates, places, cities, towns, and villages was based on Arabic pronunciation of these
names; and that the symbol /4/ which is used for emphatic sounds does not assume them being
pharyngealised per se. Similarly, the same symbol // is used in transcribing some of the
emphatic phonemes in Harstsi indicating that they are backed.

All the data in the illustrative images were transcribed phonemically and broad phonetic
transcriptions were given in case of some long vowels which undergo diphthongisation process.

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

1.1. BACKGROUND TO STUDY

This study of Harsiisi is the first to emerge after the scholarly works of Thomas
Johnstone in the 1970s. Harsiisi, an endangered Semitic language from the MSAL family, is
spoken only in the Sultanate of Oman within Jiddat Al-Harasis (19°57'54"N , 56°16'43"E) by
around 3500-4000 speakers (Moseley, 2010) from the Harstsi tribe. After the first mention of
Harsusi and Harasts by Thomas Bertram in 1929 and the data collected by Thomas Bertram in
the 1930s and later by Thomas Johnstone in the 1970s, no other major work has been done on
Harsusi based on first-hand data.

The main goal of this thesis is to provide a linguistic analysis of Harstisi focusing on
aspects of the phonetics and phonology of the language. The main areas of interest are the sound
system of the language in general and the class of ‘emphatic’ sounds in particular. In addition,
through the recording of everyday activities of the speakers and other cultural activities practised
in the area for analyses purposes, the study documents aspects of community’s culture and
lifestyle.

The study is based on first-hand data, elicitations, and natural speech recordings,
collected in four one-month visits since 2016 from speakers of Harstsi in several visits to Al-
Wausta /?el wost'e/ governorate in Oman in the town of Abu Mudhabi /?ebu med‘e:bi/ which is
around 50 kilometres east of the city of Haima /heime/ (19° 81 92.2” N, 56° 68* 97.3” E) in

Jiddat Al-Harasis on the way to Al-Dugm /?ed dugm/. It should be noted here that the names of

21



larger settlements, places, and areas are given using Roman orthography as found on Google

Maps and sometimes on road signs in Oman (see 3.5).

1.2. OVERVIEW OF AIMS AND CONTEXT

This thesis is the first step towards the documentation of the Harstsi language by
studying its phonetics and phonology. Given the fact that Harsiisi is an endangered language, it is
important to collect all the possible data to help in preserving the language and its linguistic
characteristics.

This thesis provides a descriptive analysis of phonemes, consonants and vowels, and a
quantitative analysis of Harstisi obstruent speech sounds. It establishes a phoneme inventory,
identifies the natural classes of phonemes, and investigates the patterns of allophony in different
contexts.

One area of focus of the thesis is the class of emphatics in Harstisi. Given the fact that
very little is known about these sounds in MSAL in general and in Harstsi in specific, this thesis
examines how these sounds are articulated in Harsiisi in comparison to other MSAL and Arabic
dialects. It attempts to establish the nature of ‘emphatic’ sounds in Harsiisi, and suggest the most

suitable laryngeal categorising system for Harsiisi sounds.

1.3. RESEARCH QUESTIONS

The research questions this study addresses can be subsumed under the following general

questions:
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e What are the different phonemes and allophones of Harsiisi?

e What is the nature of emphatic sounds in Harstisi?

e What are the phonetic characteristics of the emphatics compared to their plain
counterparts in Harstsi?

e s the laryngeal category in Harstisi based on voice or on breath?

The first question is addressed through minimal and near-minimal pairs analysis. The
phonemes’ occurrences in various contexts in both elicited and natural speech recordings are
investigated in detail to establish patterns of allophony.

The second question is addressed by investigating relevant acoustic parameters to
establish the nature of emphatics in Harsiisi. VOT and occurrence of glottal closures and releases
are checked in the case of stops, while the occurrence of pre- and post-frication silent lags
(which may either be oral or glottal closures), frication duration, and frication intensity are
investigated in the case of fricatives.

The third question is dealt with by investigating the following acoustic parameters which
have been shown to be relevant in the study of emphatics: VOT, oral closure duration, glottal
closure/release, segment duration, frication duration, and frication intensity.

The fourth question is answered by looking into the results of the acoustic characteristics

of Harstisi voiced, voiceless and ‘emphatic’ obstruents and their phonological patterning.
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1.4. STRUCTURE OF THESIS

The thesis comprises seven chapters and is structured as follows:

Chapter One: Introduction briefly introduces the language and the study itself. It sets the
aims and objectives, context, questions, and structure of the thesis.

Chapter Two: Literature Review introduces the linguistic situation in the Sultanate of
Oman where Harsiisi is spoken. It provides information about the different languages spoken in
Oman from three language families: Semitic, Indo-European, and Bantu. Then, it focuses on the
Semitic language family and specifically on the MSAL and Harsusi. Finally, it provides a
detailed literature review on the class of emphatics in Semitic languages.

Chapter Three: Methodology describes the general methodology followed in the thesis. It
provides overall information about the fieldwork, data sources, language consultants, data
collection, transcription, and analyses systems. Detailed methodological information for phonetic
investigations is provided within relevant chapters (see 5.2 and 6.2).

Chapter Four: Phonetics and Phonology of Harstisi provides an overview of the phonetics
and phonology of Harstsi. It analyses the different classes of consonant phonemes and their
allophones. Then, it gives an overview of the vowel phonemes and their allophones and the
diphthongs.

Chapter Five: The Phonetic Realisation of Harsiisi Stops is a phonetic study of Harsasi
stops. It examines the acoustic characteristics of stops and especially the emphatics to establish

whether they are realised as ejectives as in Ethio-Semitic languages, or backed?

2 The term ‘backed’ is used in this work from Bellem (2007) to refer to non-ejective emphatic sounds avoiding their
categoristion as either pharyngealised/uvularised/velarised/.
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(pharyngealised/uvularised) as in some varieties of Arabic. In addition, it investigates the
acoustic parameters of VOT, glottal closure/release, and oral closure duration to check if they
distinguish the emphatics from their plain counterparts.

Chapter Six: The Phonetic Realisation of Harsiisi Fricatives is a phonetic study of
Harsusi fricatives. It investigates a number of acoustic parameters to a) establish the nature of
Harstisi emphatic fricatives, b) show how the emphatic fricatives differ from their plain
counterparts, and c) investigate how the phonological patterning of emphatics and their voiced
counterparts is exhibited in acoustic phonetics.

Chapter Seven: Discussion and Conclusion lists 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 interest in researching Harsiisi in future works.
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2. Chapter Two: Literature Review

2.1. LINGUISTIC DIVERSITY IN OMAN

Located on the south-eastern edge of the Arabian Peninsula, the Sultanate of Oman is
home to a number of languages besides Arabic, the official and national language of the country.
A total of 11 languages are spoken in Oman which are Arabic, Balochi, Swahili, Kumzari,
Zadjali, Lawati, Sherét, Hobyot, Bathari, Mehri, and Harsiisi; and these languages differ in the
number of their speakers and level of endangerment (Al-Jahdhami, 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 multilingual do not speak any
of the other small group languages of Oman, but rather other non-endangered 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 attention 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 of formal
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 language courses are 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 to be written 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 Oman adversely.

The other languages in 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
environments. Johnstone (1977) mentioned that he found most of the Harasis women monoglots
of Harstisi, while some men spoke the Omani Bedouin dialect of Arabic as a second language
which he said was a dialect of Eastern Arabian type. It could be assumed he meant the Omani
Bedouin dialect spoken by the Janabah /dzanabah/ and Wehaiba /wehajba/ tribes in the area of
Al-Dugm and its surroundings. Considering 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
environments and speaker communities had very limited contact with other languages, 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 other languages 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 educational institutions 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 extinction.

Even though the Sultanate of Oman is linguistically rich, according to Al-Jahdhami
(2015), scholarly work focused on the languages in Oman is scarce. Indeed, apart from Kumzari
(Thomas, 1930; Anonby, 2011; Al-Jahdhami, 2013; Van der Wal Anonby, 2015; Al-Jahdhami,
2016), Sherét (also known as Jibbali) (Johnstone, 1981; Hofstede, 1998; Al-Aghbari, 2012;
Rubin, 2012; Gravina, 2014; Rubin, 2014, 2015b), and Mehri (Johnstone, 1987; Stroomer, 1999;
Rubin, 2010; Watson, 2012; Bendjaballah & Ségéral, 2014; Ridouane, Gendrot, & Khatiwada,
2015; Rood, 2017; Rubin, 2018; Watson, A. M. al-Mahri, A. al-Mahri, B.M al-Mahri, & A. al-
Mahri, 2020) which have been studied by linguists, most of the other languages of Oman have
not received much attention. The literature on other languages in Oman is very limited and what
makes this issue of scarcity a concern is that like Sherét and Kumzari, many of these small group
languages such as Bathari, Harstsi, Hobyot, Zadjali and Lawati are highly endangered (Simons
& Fennig, 2018).

The languages in Oman, including Arabic, belong to three language families: Niger-
Congo (Bantu), Indo-European, and Semitic. Among the 11 total languages spoken by the
citizens in the Sultanate of Oman, one belongs to the Niger-Congo/Bantu language family
(Swahili), four belong to the Indo-Iranian sub-family of Indo-European family (Balochi,
Kumzari, Lawati and Zadjali) and six belong to the Semitic language family (Arabic, Sherét,

Mehri, Hoby®6t, Bathari and Harsiisi). Out of these languages, 4 are considered migrant
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languages and are spoken in other parts of the world including Balochi, Swahili, Zadjali, and
Lawati. The other languages including Arabic, Kumzari, Mehri, Bathari, Hobyat, Sherét, and
Harsisi are native to Oman.

The sections below provide a general overview of the three language family languages.
The first section is on the Niger-Congo/Bantu languages; the second section is on the Indo-
European/Iranian languages; the third section is on the Semitic languages where emphasis is

given to Harsusi.

2.1.1. Niger-Congo/Bantu Language

According to Al-Jahdhami (2015), several languages contributed to the development of
the Swahili language including Persian, English, Portuguese, German, Hindi, and Arabic. The
lexicon of Swahili borrowed heavily from Omani Arabic dialects (Al-Jahdhami, 2015). The
reason behind Swahili being heavily influenced by Arabic is language contact that occurred in
the Island of Zanzibar and other coastal areas of Africa when the Omanis had control over these
areas from the 18" century until the mid-20" century. The actual number of Swahili language
speakers in Oman is unknown. However, it is spoken by millions of people in Africa. Ethnologue
estimated the number of its speakers in Oman as 22,000 (around 0.75% of the current total
population) (Simons & Fennig, 2018). Similar to the other small group languages in Oman,
Swahili is also facing endangerment in the Omani context as it is not being transmitted to the
younger generation. Scholarly work on Swabhili include Keach & Rochemont (1992); Mohamed

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

There are four Indo-European languages in Oman: Balochi, Kumzari, Lawati and Zadjali.
Apart from Kumzari which is native to Oman, the other three languages are migrant languages
that moved into Oman and are spoken in other parts in the world as well. Below is an overview

of each of these languages.

2.1.2.1. Balochi

Balochi (known as Balushi in Oman), a migrant Indo-European language to Oman, is
spoken mainly in the governorates of Muscat /mesqet’/ and Al Batinah-North /?el be:fineh/, but
it can also be found spoken in certain areas of Al-Shargiyah /?ef erqij:eh/ governorates, both
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 Australia (Jahani
& Korn, 2013), and there is some scholarly work on it (Korn, 2005; Jahani & Korn, 2013). In
Oman, it is spoken by the members of the ‘Balushi’ tribe and there is more than one dialect of it.
The number of Balochi language speakers in Oman is probably higher than the other small group
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 passive users? of the language
who can understand it to 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

3 The term ‘passive users’ is used to refer to individuals who can understand a language to some extent, but are
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 the scholarly work on

Balochi include Korn (2005); Axenov (2006); Jahani & Korn (2013); Jahani (2019)

2.1.2.2. Kumzari

Kumzari is the only language from the Indo-European language family which is spoken
in Oman as a native language. Unlike the other Indo-European languages, Kumzari can be
considered a native Indo-European language to Oman as it is not found anywhere else beyond
migrant communities, and it is not known when it arrived in Oman. Its closest relatives are
Indo/Iranian languages spoken mostly in Iran and especially Laraki which is considered a dialect
of Kumzari by Anonby (2011). Kumzari is spoken in the coastal village of Kumzar /kumze:¢/ in
the Musandam /musendem/ Peninsula north of Oman near the straits of Hormuz /hormoz/;
however, some sources mention that fewer numbers of Kumzari now reside in other countries
such as the United Arab Emirates (Anonby, 2011; Van der Wal Anonby, 2015). The number of
Kumzari speakers is estimated to be around 5,000 (Around 0.17% 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, are
moving out of their ancestral village Kumzar and settling in other areas in Oman, such as Khasab
IxesSeb/ where they are surrounded by Arabic speakers (Van der Wal Anonby, 2015). Scholarly
work on Kumzari include Thomas (1930); Anonby (2011); Al-Jahdhami (2013); VVan der Wal

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

Lawati (also known as Luwati) is another migrant Indo-European language in Oman. It is
spoken by the Lawati tribe in the governorates of Muscat and Al Batinah-North /?el be:ffineh/.
The speakers of the language are known as Lawatiya, Khoja or Hyderabadis (Salman & Kharusi,
2012). It is grouped as a Sindhic language related to Kachchi (Hammarstrém, Forkel, &
Haspelmath, 2019). The actual number of its speakers is unknown; nonetheless, Al Jahdhami
(2015) estimated the number of the Lawatis in Oman to be a few thousand with a considerable
number of them being non-speakers of the Lawati language. Ethnologue estimates the speaker
population at 30,000, but there are no confirmed numbers (Around 1% of current total
population) (Simons & Fennig, 2018). Salman & Kharusi (2012) estimated the number to be
between 30,000 and 50,000 in 2010. Many younger generation Lawatis are passive users of the
language who can understand it to some extent but cannot produce it as | experienced with a

number of them in Muscat /masqat/.

2.1.2.4.  Zadjali

The third migrant Indo-European 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
Batinah-North /?el be:f'ineh/. Similar to Lawati, it is spoken by a small number 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, 2015). Most Zadjali speakers in Oman are elderly and do not

seem interested in transmitting their language to the younger generation (Al-Jahdhami, 2017).
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The language closely resembles Balochi in its lexicon, and this has led some to consider it a
dialect of Balochi. Al-Jahdhami (2017) 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 in Al-Jahdhami (2017).

2.1.3. Semitic Languages

Among the languages spoken in Oman, six 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 the Central Semitic branch while the other five belong to the
MSAL branch?®. The MSAL are Shergt, Hobyat, Bathari, Mehri, Harsiisi and Soqotri. Figure 2.1

below shows the Semitic language family tree as proposed by Huehnergard & Rubin (2011).

4 Modern South Arabian languages are labelled as MSA in Figure 2.1 which is adopted from the reference.
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Figure 2.1: Semitic language family tree (Huehnergard & Rubin, 2011).

Avrabic, the national language of the Sultanate of Oman, is an established lingua franca
used by speakers of all the languages of Oman. As mentioned above 2.1, the educational system
is based on the Arabic language; therefore, most speakers of the other languages, especially the
younger generation, 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 section 2.2 below, a brief overview is given for each of the MSAL in Oman. The

Harstsi language is presented in detail in section 2.3 separately.

2.2. MSAL

As mentioned in section 2.1.3, five of the six MSAL are spoken in Oman. The MSAL in
Oman are Sher&t, Hobyot, Bathari, Mehri and Harstisi. All the MSAL in Oman are spoken in

their own communities and have no official status or recognition. In addition, the younger
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generation are shifting from speaking these languages to Arabic, and in the case of some of these
languages children’s learning level is not clear, as in Hobyot (Rubin, 2015a).

Based on the literature available on the MSAL, they are the most recent languages
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 18" century. Three of the MSAL, Mehri, Sherét and Soqotri, were first heard about
by the 1830s and 40s (Rubin, 2015a). The earliest publications on MSAL mentioned by
Simeone-Senelle (1997) are a wordlist of 236 items in Soqotri by Wellsted (1835) and a
description of Sherét by Fresnel (1838). After these works, no major studies or data collections
were done on MSAL until towards the end of the 19" century. According to Simeone-Senelle
(1997), the Imperial Academy of Vienna’s expedition ‘Sudarabische Expedition’ in 1898 was a
turning point for MSAL as texts were collected and “...studied grammatically and lexically later
on by Bittner (1908-1917), Jahn (1915) Leslau (1938) and Wagner (1953)” (Simeone-Senelle,
1997, p. 380). Almost 40 years after the Imperial Academy of Vienna’s expedition, Thomas
(1929) mentioned another two MSAL, Harstsi and Bathari, in his memoir ‘Among some
unknown tribes of South Arabia’ and provided linguistic information on some of the MSAL in
‘Four strange tongues from Central South Arabia — The Hadara Group’ (1937). Nothing was
heard about MSAL until the works of Thomas Johnstone in the 1960s and 70s when he published
the lexicons of Mehri (Johnstone, 1987), Shergt ‘Jibbali’ (Johnstone, 1981) and Harsiisi
(Johnstone, 1977) in addition to some articles (Johnstone, 1968, 1970a, 1970b, 1973, 1975,
1980b, 1980a). The last MSAL language discovered by western researchers was Hobyat, which

was first mentioned by Thomas Johnstone in the late 1970s (Rubin, 2015a).
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The geographical distribution of the MSAL is limited to the southern part of the Arabian
Peninsula. Three of the MSAL, Shergt, Bathari and Harsiisi, are spoken exclusively in Oman.
Mehri and Hoby®t are also found in the Republic of Yemen. Soqotri is exclusively spoken on the
Island of Socotra in the Republic of Yemen. 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 Arabia. Figure 2.2 below is a map from Simeone-Senelle (2011)
which shows the geographical distribution of the MSAL in Southern Arabia and the Islands of
Soqotra (Republic of Yemen) and Kuria Muria /ku:cje mu:cje/ (hnow known as Jazirat Al

Hallaniyyah /dzezi:cet ?el helle:nij:eh/, Sultanate of Oman).
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Figure 2.2: Geographical distribution of MSAL (Simeone-Senelle, 2011, p. 1078).

All the MSAL are traditionally unwritten languages and lack alphabets of their own;
nonetheless, some speakers nowadays do use the Arabic script in text messaging in 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 than separate 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 below 2.2.1 to 2.2.4 provide general overviews of four of the MSAL of

Oman, Sherét, Hobyot, Bathari and Mehri, while Harsiisi is dealt with in section 2.3.

2.2.1. Sherét

Among Omanis, Sherét (also known as Shehri/Shahri or Jibbali) is the most renowned
language in Oman among the MSAL branch of Semitic languages. It is spoken in different areas
in the governorate of Dhofar /d°ofe:c/ especially in mountainous towns and villages. It is also
spoken in the main city of Salalah /sSele:leh/ and other coastal towns such as Mirbat /micbe:ts/
and Tagah /t'e:qeh/. It can also be found spoken by smaller numbers in the Gulf diaspora
(Miranda Morris, personal communication). Simeone-Senelle (1997) mentioned that speakers of
Sherét live in the mountains of Dhofar rearing cows and goats and the coastal villages of Raysut
[reisu:t/, Salalah, Mirbat /micbe:t‘/, and Sadah /sedeh/ 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 region (Johnstone, 1975). Indeed, many Mehris, and especially those living in areas
where Sherét is spoken, are bilingual in both Mehri and Sherét. Johnstone (1975) mentioned that
some Mehris spoke little Shergt, some in the mountain area were bilingual in Sherét and Mehri,
and some settled in the coastal area were bilingual in Shergt and Arabic. Ethnologue estimated

the number of its speakers to be 25,000 in 1993 (around 0.85% of current total population)
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(Simons & Fennig, 2018). Hofstede (1998) gave a higher number and estimated the number of
speakers to be up to 50,000 (around 1.7% of current total population). Other more recent works
claimed that native Dhofaris believe that 70% of the inhabitants of Dhofar speak or at least
understand Sherét (Al-Aghbari, 2012). Even though the scholarly works on Sherét are scarce,
compared to Mehri and Soqotri, it has been studied in more depth recently, including work by
Johnstone (1981); Hofstede (1998); Al-Aghbari (2012); Rubin (2012); Gravina (2014); Rubin
(2014, 2015b); Dufour (2017). Moreover, there is an audio-visual repository of the
documentation of Sherét which includes data from Eastern, Western, and Central dialects of
Shergt, in addition to images, transcription, and translations which were deposited by Watson &

Morris (2016b).

2.22.  Hobyot

Hobyot was the last MSAL language to be noted and recorded by researchers, and it is
arguably the least known MSAL language spoken in Oman. It was discovered in the 1970s by
T.M. Johnstone and the first publication on it was in 1981 (Rubin, 2015a). The exact number of
its speakers is not known and there are different estimations. Ethnologue estimated there to be a
hundred speakers (Around 0.003% of current total population) (Simons & Fennig, 2018),
Simeone-Senelle (1997) estimated less than a hundred speakers, Al-Jahdhami (2015) estimated a
few hundred, while Rubin (2015a) estimated one or two thousand. Out of these various
estimations, | assume that Simeone-Senelle’s estimate is closest to the actual situation given that
she conducted fieldwork in the area for a long time. A Shergt speaker (personal acquaintance)

from the area said that there were only a few families in Oman that use Hoby®ot as their home-
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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 spans the Omani—Yemeni border. It is
closely related to both Mehri and Sherét languages in its structure and some lexemes and this has
led some speakers to consider it a hybrid of both these languages (Peterson, 2004). Rubin
(2015a) mentioned that there is a lot of interference in Hobyot from both Mehri or Sherét which
makes it rather difficult to decide what is distinctively Hobyot and what is interference.
Nonetheless, Hoby®at is unintelligible to speakers of both Mehri and Sherét (Peterson, 2004; The
Omani-Encyclopedia, 2013b). Scholarly work on Hoby®ot include Arnold (1993); Nakano (2013);
Rubin (2015a). In addition, there is an archive of audio files, transcriptions, and translations
deposited by Morris (2016a) as part of the Documentation and Ethnolinguistic Analysis of
Modern South Arabian project (henceforth DEAMSA) on the Endangered Languages Archive>
(henceforth ELAR). Morris is currently producing a book of transcribed, translated and

annotated texts in Hobyat.

2.2.3. Bathari

Bathari is spoken by the Al Batahirah tribe in the coastal areas of Al-Wusta and Dhofar
governorates and by small numbers in the Gulf diaspora (Miranda Morris, personal
communication). The Omani-Encyclopedia (2013a) mentioned that it is mainly spoken in the
towns of Ash Shuwaymiyyah /?ef:uweimij:eh/, Shalim /feli:m/, Al-Lakbi /?ellekbi/, Sharbithat

/ferbife:t/, Azakhar /?ezze:xer/, Sawqirah /s‘ewqireh/, and Al Hallaniyyat /?el helle:nij:e:t/

3 See See https://www.elararchive.org/
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Islands. Gasparini (2018), on the other hand, mentioned that the speakers live in Ash
Shuwaymiyyah /?e[:uweimij:eh/, Shalim /feli:m/, Sharbithat /[erbife:t/, Al-Lakbi /?ellekbi/, and
Sawqirah /sewqireh/. Nonetheless, Miranda Morris who has been working in the field since the
mid 1970s corrected that it is not spoken in Ash Shuwaymiyyah and Shalim. In addition, it is not
spoken in Al Hallaniyyat Islands where they speak Sherét. She added that it is spoken by one
speaker in Al-Lakbi who moved there to marry, and spoken by a handful in Sharbithat, Azakhar,
and Sawqirah (Miranda Morris, personal communication). Similar to the other MSAL, there are
different estimations for the numbers of Bathari speakers. Al-Jahdhami (2015) estimated the
number of Bathari speakers is estimated to be around a few hundred which makes it one of the
endangered languages in Oman. However, Gasparini (2018) in his recent PhD study on the
Phonology and Morphology of Bathari stated that there are less than 15 speakers of Bathari and
from a sociolinguistic point of view it could be described to be a moribund language as it is not
used in the daily lives of its speakers (Morris, Watson, & Eades, 2019). Gasparini (2018)
mentioned that the younger generation has no interest in the language and does not speak it.
Based on the most recent work on Bathari, it can be said that it is at an alarming stage of decline
and given small speaker numbers, it is obvious that Bathari is the most endangered language of
Oman. With regard to its relationships to other MSAL, it is closely related to Mehri and Harstisi
and heavily affected by Arabic in its lexicon. Mutual intelligibility, however, between Bathari
and speakers of the other MSAL is not found (Al-Jahdhami, 2015; Gasparini, 2018). Other
scholarly work on Bathari and Batahirah include Walter (1960); Morris (1983). Morris has
already produced a substantial archive of audio material on the ELAR archive, collected as part

of the DEAMSA (Morris, 2016b). In addition, Morris produced a book of transcribed and
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translated texts of Bathari (Morris, 2024). At the time of writing this work, | have been informed

that Gasparini & Morris are preparing a grammar of Bathari.

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 are several estimations given by scholars. Some scholars estimated the
speakers of Mehri to be around 100,000 speakers (Rubin, 2010; Simeone-Senelle, 2011), while
others gave higher numbers of 130,000 speakers (Rubin, 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 from the eastern parts of Yemen from Qishn /qifn/ into Dhofar in
Oman and up into the southern parts of central Saudi Arabia (Watson, 2012, p. 1). In addition,
there are also some migrant Mehri communities in parts of the Gulf and in East Africa (Watson
etal., 2020, p. 1). In Oman it is spoken in the governorate of Dhofar in the towns of Shalim
/feli:m/, Al-Mazyunah /?el mezju:neh/, Thumrait /Bumcejt/, and Hasik /ha:sik/ (Al-Jahdhami,
2015). In Dhofar region, Mehri is also spoken in the mountains and in the Nagd /negd/ area
(Janet Watson, personal communication). Within the Semitic language tree, it is grouped
together with Harstisi and Bathari under the same branch (Rubin, 2015a), and lexically, there are
a lot of similarities in both of them. Like the other MSAL, it is in close contact with Arabic and
marked as a “definitely endangered” language by UNESCO (Moseley, 2010).

Mehri, along with Soqotri and Shergt, was one of the first MSAL mentioned in western
scholarly works. They were first heard of and brought to the attention of European language

experts in the 1830s (Rubin, 2015a). The first grammatical studies of Mehri were by Jahn (1905)
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and Bittner (1909-1914) (Watson, 2012). Later, in 1987, Johnstone published a lexicon of Mehri.
In recent years, a lot of studies have been conducted on Mehri including Johnstone (1970b,
1987); Stroomer (1999); Rubin (2007, 2010); Watson & Bellem (2010); Watson & Al-Azraqi
(2011); Watson & Bellem (2011); Watson (2012); Bendjaballah & Ségéral (2014); Ridouane et
al. (2015); Watson & Heselwood (2016); Dufour (2017); Rood (2017); Rubin (2018); Watson et
al. (2020). Watson & Morris (2016a) deposited a collection of Mehri data on the ELAR archive
as part of the DEAMSA project which includes photographs, audio and video materials,

transcriptions, and translations of Mehri texts (see References).

2.3. HARSUSI

Harsiisi was noted and recorded by researchers in the late 1920s along with Bathari
(Thomas, 1929). It is known among its speakers by the name ‘Harsiyet’ /hersijet/ while the word
‘Harstsi’ /hersu:si/ is an Arabic word 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 as ‘Harsi’ /hersi/. The members of the tribe are known as ‘Harasis’ /here:si:s/ in both

Arabic and Harssi.

2.3.1. Previous Scholarship on Harsisi

Little is known about the Harsiisi language when compared to Shergt and Mehri.
Although it was discovered by western researchers around the 1920s by Thomas Bertram,

scholarly works on Harsiisi remain scarce. Since the HarasTs also live near the Batahirah (see
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2.3.2) in a waterless flat gravel desert, it might be possible that the scholars faced logistical
difficulties in working with the Harasis.

The first time Harsiisi was ever referred to outside of the Arabian Peninsula in scholarly
works was by the work of Thomas (1929) where he provided some ethnographic information
about Harstisi and the Harasis, and some other languages of Oman. Later, Thomas (1937)
provided a brief grammatical structure of each of Mehri, Harstsi, Bathari, and Soqotri in
addition to phrases, sentences, names, and vocabularies. The other scholarly work touching the
linguistic structure of Harsiisi is ‘Four modern South Arabic languages’ by Leslau (1947);
however, this work was mainly based on the data collected by Thomas Bertram earlier. After
Leslau’s work, no other scholarly work was done on Harstisi until the works of Thomas
Johnstone in 1970s. Johnstone’s main work on Harsiisi was a Harsiisi-English lexicon published
in 1977 which remains the only lexicon available until now. In addition, he also published a few
papers on certain grammatical issues in Harstisi and other MSALS in general. Johnstone’s work
include Johnstone (1970a, 1970b, 1973). After Johnstone’s works, Harstisi was not seen in print
until 2004 when Harry Stroomer, based on Johnstone’s materials, published transcribed and
translated Harsasi texts (Stroomer, 2004). Recently, Eades & Morris (2016) created a repository
of Harstisi as an audio and audio-visual documentation of the language under the DEAMSA in
the ELAR archive. The deposited material includes photographs, audio and audio-visual data,

transcriptions, and translations.
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2.3.2. Geographical Distribution and Population

Harstsi is spoken only in Oman in Al-Wusta governorate at the outskirts of the Arabian
Desert ‘The Empty Quarter’. The area where the Harasis reside in the governorate is known as
Jiddat Al-Harasis as seen in Figure 2.2 above. This area was and still is far away from other
major cities in other governorates. The nearest city from the north is Adam /?adam/ which is 324
kilometres away in Al-Dakhiliyyah /?ed:e:xilij:eh/ governorate. From the south, the nearest
major town is Thumrait /Bumcejt/ which is 420 kilometres away and the nearest city is Salalah
which is 493 kilometres away in Dhofar governorate. There were no major cities or towns in the
area before 1970; therefore, Harstisi enjoyed isolation to some extent from the other languages
spoken in Oman and especially Arabic except for men who contacted surrounding tribes and
towns for trade and other needs. However, after 1970, Haima became the centre and the main
city in the governorate. Governmental services and buildings were built in Haima along with
schools and social-funded houses for the Harasis people. (Chatty, 1990) mentioned that the
government built a tribal centre in Haima which included a complex of buildings, a water plant, a
mosque, a petrol station, and a police station. He added that the availability of petrol and sweet
water drew the tribesmen to Haima. Therefore, as time passed, the Harasis started to settle down
in Haima turning it into the largest populated area in the whole governorate.

Today, Haima is a big city with all the governmental and non-governmental services such
as police stations, civil registration 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 grades one to 12 for both girls and boys.
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Apart from Haima, Harstsi is also spoken in a number of smaller towns in the area which
were also built and supported by the government through building social-funded houses and
providing governmental services in order to help settle the people in central towns. For instance,
Harstsi is spoken in the towns of Al-Ma’ber /?el meSber/, Abu Mudhabi, and Al-Aja’iz /?el
Cege:jez/ which are on the main highway east of the city of Haima to the city of Al-Dugm, in
addition to Al-Ghubrah Al-Shamaliyah /?el subreh ?el feme:lij:eh/ and Al-Ghubrah Al-
Janubiyah /?el ubreh el dsenu:bij:eh/ which are farther south on the way to Salalah from
Haima (see Figure 2.3 and Figure 2.4 below). Al-Ma’ber is considered a small village compared
to the other smaller towns in the area as it has a limited number of houses and only two to three
farms with no governmental buildings except a large radio communications antenna centre to the
north of the village. Abu Mudhabi, around 50 kilometres from Haima, is a smaller town
comprising around 60 government-built houses to help the Harass settle. It has a large school
from grades one to 12 for both girls and boys, a petrol station, and a small water treatment plant,
but has no health services yet. Al-Aja’iz, on the other hand, is around 110 kilometres east of
Haima and is a larger town with more houses, a larger school, two petrol stations, and a small
health-centre. The southern towns of Al-Ghubrah Al-Shamiliyah and Al-Ghubrah Al-Janubiyah
are 120 and 182 kilometres from Haima, respectively. Al-Ghubrah Al-Janubiyah is a smaller
town with around 25 houses and a school. Al-Ghubrah Al-Shamiliyah is a larger town with
around 50 houses, a petrol station, a school, a health centre, and a few shops.

Apart from the area of Jiddat Al-Harasis and its towns, some Harasis are settled in Al-
Ghaydharanah /?el geid‘ere:neh/ which is more than 300 kilometres north of Haima in Al-

Dakhiliyyah governorate near Adam /?adam/. According to the Harasis, people in the town of
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Al-Ghaydharanah mostly use Arabic and many of the young generation are passive users of
Harsisi.

Figure 2.3 below shows the areca where Harsisi is spoken in Oman in general and Figure
2.4 gives a closer look of the position of the city of Haima and the other towns and villages

described above.
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Figure 2.3: The area of Jiddat Al-Harasis (Google, n.d.).
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Figure 2.4: A closer look at Harstisi speaking towns and villages (Google, n.d.).

The exact number of Harsiisi speakers is not known, but several estimations have been
proposed at different times by different sources. The earlifiest estimations of the number of
Harasis gave very small numbers. The earliest works on Harsiisi mentioned not more than 200

men by then (Thomas, 1929). After 48 years since the first estimation was given, Johnstone
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(1977) mentioned around 600 in total, followed by Swiggers (1981) with not less than 1000 men.
More recent scholarly works provide higher numbers, however. Some sources stated that the
HarasTs are a tribe of about 3000 people (Chatty, 2002), while UNESCO said they are around
3500-4000 people (Moseley, 2010). The most recent estimation, however, is given by Al-
Jahdhami (2015) who stated the HarasTs to be a few thousand speakers without providing any
specific numbers. The exact number of Harstsi speakers is not known as there are no official or
governmental sources in this regard. Moreover, all the previous estimations given by various
scholars do not specify whether figures related to speakers of Harsiisi or just members of the
Harstsi tribe regardless of whether they are speakers of the language or not. Currently, and based
on information from a revered official Harsisi tribal chief, the number of Harasis is estimated to
be around 6000 people (around 0.2% of current total population). This number is of all the
HarasTs settled in various different towns in Jiddat Al-Harasis as well as in other Governorates. It
is unknown how many of these are monolingual in Arabic and how many are passive users of
Harsiisi. Nonetheless, based on personal experience in the areas where Harsiisi is spoken, only
two people were found who were passive users of Harstisi who were residing in Al-
Ghaydharanah in Al-Dakhiliyyah governorate. Moreover, no Harasis monolinguals in Arabic
were found in these areas except for two young boys who were on a visit to Jiddat Al-Harasis

with their family and are settled in the United Arab Emirates.

2.3.3. People, Environment, and Lifestyle

The Harasis refer to themselves as Badi Harasts. They are not a very big tribe compared

to the other Bedouin tribes around them such as the Janabah /dzanabah/ and Wehaibi /wehajbi/.
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They have one chief sheikh for the whole tribe and other non-chief sheikhs for the different
families who comprise the tribe. The HarasTs possess a sense of pride. Until today, they narrate
to their younger generation stories of fights and wars with other tribes and hardships their
ancestors went through. Stories of other tribes’ attacks to loot the Harasis’ herds of camels and
goats and the HarasTs’ fights to bring their herds are very common. Thomas (1929) mentioned
that the HarasTs are “a tribe with noble traditions” (p. 100). In addition, Johnstone (1977) stated
“...there is no feeling of inferiority in Harasis...” and “...HarasTs are of high social status...” (p.
xi). Indeed, this sense of non-inferiority and high status is still evident in how the Harasis talk
about their tribe and how they explain the naming of the area they live in today, Jiddat al-
Harasis. According to some Harasis consultants, the area is named after their tribe because they
were, are, and will be the protectors and are the only people able to survive in it. This sense of
nobleness and non-inferiority is also evident in their tales of taking revenge on rival tribes in the
old times. The Harasis also say that no other tribes or rulers were able to have control over them
or their territory since they were scattered across a vast waterless geographical terrain which
made invasions for full control almost impossible.

As mentioned in sections 1 and 2.3.2, Jiddat Al-Harasis is almost a plain gravel land with
very limited vegetation and water sources. In certain areas, and especially where the limited
amount of rainwater flows and gathers (called /heglet/ ‘lower ground F.SG’ by Harasis), a
limited number of bushes and some acacia trees seen. Chatty (1990) mentioned that the
vegetation cover of the area of the Jiddat Al-Harasis is 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

51



gets some limited rain. During the summer, humidity levels rise as a result of clouds rolling up
from the sea and moving towards the Al-Huqf /?al-huqf/ escarpment creating dew over the
limited vegetation in the area. This dew has been of key importance for both the people and the
livestock. According to consultants, the process of dew collection was one source for sweet
water in old times as they used to go in the early mornings and collect the dew formed on the
leaves of the available vegetation using a cloth and rinsing it into a container. During the summer
between the months of June, July, and August, temperatures can reach up to 48 and 49 Celsius
during the day. Similar to the vegetation, wild animals are also limited in number and multiple
species are facing extinction, some of which are part of a governmental conservation
programme. These include desert hares, desert foxes, oryx, and Arabian gazelle. A number of
these animals and certain types of birds can be found in the area of Al-Wusta Wildlife Reserve
which is run and guarded by the Office for Conservation of the Environment under the Diwan of
the Royal Court.

The Harasis are mobile pastoral herders. In the past, they used to move from one place to
another within Jiddat Al-Harasis based on the availability of grazing resources for their herds.
According to the HarasTs, water was very scarce; thus, the primary cause of movement was
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 watering areas at far places, but they were mainly
used to water the herds at long intervals, and the water brought from these areas was used
minimally. Being mobile pastoral herders in the desert, the Harasis’ herds consist mainly of
camels and goats. The Harasis have a very rich culture in camel husbandry and it holds a dear

and important place in their life.
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Today, the Harasis live in towns and cities with all the amenities of modern life;
however, they still practice their old lifestyle and move their herds from one place to another
where grazing is available. Every household owns its own /Sozbe/ 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 who only feed and water the herds while the Harasis
take care of all other things needed such as selling, treating, and mating. Camel races and camel
beauty contests are very important to the Harasis and they try to take part in all such contests
whether nationally or internationally in other Gulf countries. According to a Harsiisi consultant,
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 maintaining their life and tradition.

The Harasis had a very limited diet in the past, consisting of dates brought from other
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. Rice, wheat, and fish dried and fresh were rare
commaodities they had from time to time. In order to get dates, rice, and other products, the
Harasis had to go on their camels on month-long journeys to either Ibri /Sibri/ in Al-Dhahirah /?e
o'e:hireh/ governorate or Nizwa in Al-Dakhiliyyah governorate. Today, rice has become a main
meal in the Harasis’ diet, while dates are eaten only with coffee and they are not considered as a
meal. Camel milk is still cherished by the Harasis and they consider it of higher value than goat

milk.
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2.3.4. Harsiisi Endangerment

The earliest predictions about the future of Harstisi were not very promising. Johnstone
(1977) asserted that “the social pressures on Harstsi are very considerable, and it is difficult to
believe that it can survive long in an ocean of Arabic” (p. X). Swiggers (1981) assumed that
Harstisi would be replaced by Arabic within a few generations since it is surrounded by it.
However, fieldwork in the area shows that Harstsi is still spoken by a few thousands in its native
environment including by the younger generation. Most Harasis children, at least those in the
Jiddat al-Harasis, start learning Harsiisi at home as their mother-tongue before joining school at
the age of around five years.

Although it is spoken and learned by the younger generation at home, UNESCO labels it
as a “definitely endangered” language (Moseley, 2010), while Ethnologue labels it as a “shifting
language” (Simons & Fennig, 2018). These labels seem appropriate by taking into consideration
the influence of Arabic on Harsisi today. Harsiisi is not only surrounded by Arabic, but it can be
said that its territory, Jiddat al-Harasis, has been invaded by Arabic since the introduction of
modern schooling in the early 1980s. Johnstone (1977) mentioned that the Harasis men were
exposed to more Arabic in oil camps where they worked, while the women were “...quite often
monoglot or practically so.” (pp. x — xi). However, today all of the Harasis are exposed to Arabic
in their own communities with the introduction of modern schooling and other governmental
services. Based on personal experience in the area and information from the consultants, it can
be said that practically all the Harasis in the area of Jiddat Al-Harasis are bilingual in Arabic and
Harsiisi today. Some of the younger generations are trilingual with some basic command of

English as a result of modern education. The school in the town of Abu Mudhabi even includes a
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governmental kindergarten that provides pre-school programmes for children before being
enrolled in grade one once they are six years old. As a result of such programmes, the Harasis
today are exposed to multiple languages early on.

“It is apparent, and can be quite clearly seen from the lexicon itself, that Harsiisi is much
more influenced by Arabic than is Mehri.” (Johnstone, 1977, p. xi). This influence today is much
more evident in the number of Arabic words that made their way into the Harsiisi lexicon. A lot
of Harsiisi words today are replaced by other Arabic words and especially by the younger
generation. Many of the consultants in the elicitation sessions were not able to provide Harsusi
words for certain items and further consultations were needed. Moreover, some Harasis did not
even know or recognise certain lexicon items from the Harstsi lexicon which was written by
Johnstone in 1977. In addition, some of the Harasis themselves claimed that they do not speak
the ‘pure’ Harsiisi anymore and that it is much more simplified today than it used to be. For
instance, it took me days of consultation to get the Harstisi equivalent for the word ‘egg’. None
of the younger male consultants was able to provide the word /bek’le:t/ - [bok®.'le:t"] ‘egg
F.SG” which was learned from an older woman in one of the visits to a desert encampment.
Similarly, when asked for an equivalent of the word ‘hose’ almost all the consultants provided
either /ho:z/ or /be:p/ which are borrowed from English ‘hose’ and ‘pipe’ except one older
consultant who after much thinking provided /'k’ecd/ - ['k’ect] ‘trachea M.SG’ which he said
was used in older times and many stopped using it now. In addition, one of my consultant’s sons,
a young 9-year-old boy, was able to count from one to ten in both Arabic and English without

difficulty, but was not able to do so in Harstisi without being reminded.
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All the observations from the field suggest that Harsusi is endangered by
shifting/changing 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 decades now, Harssi still survived despite the early expectations of its extinction.
In addition, the survival of Harsiisi to its current state is probably due to the lifestyle of the
Harasis people, the self-pride the Harasis possess towards themselves and their culture, and the

geographical isolation they enjoy to some extent in the Omani desert area of Jiddat al-Harasis.

2.4. EMPHATICS IN SEMITIC

The Semitic languages are known to have two classes of consonants where one class has
a double articulation. They share the same front place of articulation and differ in that one class
has another back place of articulation at the back of the oral cavity or lower down in the pharynx.
The class with this back place of articulation is known as emphatic. It should be noted that the
term emphatic is an encompassing term that covers the sounds in Semitic languages with a back
place of articulation, however, the exact place of this back articulation and its nature differ from
one language to another ((Kingston, 1985; Bin-Mugbil, 2006; Bellem, 2007; Jongman, Herd, Al-
Masri, Sereno, & Combest, 2011; Gallagher & Whang, 2014). Therefore, the emphatic sounds
are known to be either ejectives or ‘backed’ consonants (Bellem, 2007).

Several different definitions were given in the literature on Semitic languages for this

class of sounds, but one of the definitions of emphatics is provided by Lehn (1963):
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Emphasis is the cooccurrence of the first and one or more others of the following
articulatory features: (1) slight retraction, 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) increased tension of the entire oral
and pharyngeal musculature resulting in the emphatics being noticeably more

fortis than the plain segments. (pp. 30-31)

With regard to the articulation, both ejectives and ‘backed’ sounds are articulated by
employing more than one articulatory gesture. According to Ladefoged & Maddieson (1996)
there is a difference in traditional phonetics based on a scale of strictures; closure, narrow
approximation, and open approximation, between segments produced with double articulations
and segments with secondary articulations (p. 328). 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 secondary place of articulation where primary is labelled for the greater degree of
stricture (Ladefoged & Maddieson, 1996). The ejectives are articulated by having two
constrictions which are at the level of the oral cavity and the level of the larynx (see 2.4.1). On
the other hand, the ‘backed’ sounds are 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, 1977; Giannini & Pettorino, 1982; Laufer & Baer, 1988; F. Al-Tamimi, Alzoubi, &
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Tarawnah, 2009). Therefore, they are known to have a primary place of articulation and another
secondary place of articulation.

It should be noted here, however, that Esling, Moisik, Benner, and Crevier-Buchman
(2019) proposed a new model for the articulation of sounds such as pharyngeal, epiglottal,
pharyngealisation and epiglottalisation effects, laryngealisation, glottalisation, and an array of
lower-vocal-tract volume effects. Esling et al. (2019) ‘Laryngeal Articulator Model” views the
pharynx as an active articulator with a main role in the articulation of sounds (p. 4). The model
proposes that sounds such as pharyngeals, epiglottals, epiglottalisation effect, laryngealisation,
glottalisation, and any other involving lower vocal tract volume effects are produced by the
aryepiglottic constrictor mechanism in addition to tongue retraction and larynx raising (Esling et
al., 2019, p. 5). Such a mechanism of the aryepiglottic constrictor and tongue retraction change
the shape of the lower vocal tract and create new points of vibration (Esling et al., 2019). This
proposed model does not look at the tongue as the main articulator and the larynx as a passive
articulator in the articulation of pharyngeal sounds, it rather looks at the lower part of the vocal
tract as an articulator comparable to the tongue in the oral vocal tract. Following this model, (J.
Al-Tamimi, 2017) investigated a number of acoustic correlates of pharyngealisation in Jordanian
and Moroccan Arabic and concluded that the realisation of pharyngealised sounds involves a
constriction much lower in the pharynx, an epiglottis retraction, and a raising of the larynx which
results in a creaky voice quality (p. 26).

With regard to the origin of emphatic sounds in Semitic, researchers have proposed
different theories about the origin and spread of emphatic sounds among Semitic languages.

Martinet (1953), Cantineau (1960), and Dolgopolsky (1977) as cited in Bellem (2007) take the
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view that the emphatics in Semitic were originally ejectives and developed into other types in
some languages. On the other hand, a contrasting view is adopted by Leslau (1957) and
Ullendorff (1955) as cited in Bellem (2007) that assumes the proto-semitic emphatics to have
been as found in Arabic, such as pharyngealised/uvularised. However, Bellem (2007) stated that
the supporters of the view that assumes the emphatics to have been different than ejectives
originally are those who believe the Semitic languages spread from Arabia into the Horn of
Africa.

Bellem (2007) mentioned arguments supporting the view of the origin of Semitic
emphatics as ejectives. The view that emphatics in Semitic were ejective is backed by the fact
that there is strong evidence derived from the works on Afro-Asiatic languages that Semitic
spread into Arabia from the Horn of Africa, and it is those languages of the Horn of Africa that
have ejectives as their class of emphatics (Bellem, 2007, pp. 150-151). In addition, when looking
at the Semitic languages within the context of Afro-Asiatic, it can be found that the glottalics®
are found in most of the sound systems except Berber which has ‘backed’ emphatics, and given
that Berber emphatics have not been historically borrowed from Arabic, it is logical to conclude
that the Semitic emphatics were ejectives and the ‘backed” emphatics, as found in Arabic, are a
later development (Bellem, 2007, p. 151). Furthermore, from a typological perspective, ejectives
are more common cross-linguistically than ‘backed’ consonants as they are found in up to 20%
of the world’s languages, making them the fourth most common type of stop (Bellem, 2007, p.
151). Based on the arguments mentioned in Bellem (2007), and the fact that ejective emphatics

are also found in some MSAL in Arabia such as Mehri (Watson & Bellem, 2010, 2011; Watson

6 Glottalics is a general term that includes ejectives and other types of sounds produced with a glottalic air stream.
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& Heselwood, 2016) and Bathari (Gasparini, 2017), it is reasonable to assume the emphatics in
Semitic were ejectives.

Given the origin and the later developments of emphatics, today they are realised
differently in various Semitic languages and their dialects. They are either realised as ejectives as
in Ethio-Semitic languages (Demolin, 2004; Seid, 2011; Shosted & Rose, 2011), or as
pharyngealised sounds as in Arabic and Hebrew (Giannini & Pettorino, 1982; Laufer & Baer,
1988; Al-Solami, 2013). Recent works have shown that some Semitic languages include both
types of these emphatics in their class of emphatics. For instance, it has been found that the
group of emphatics in MSAL Mehri and Bathari include both ejectives and ‘backed’ sounds
(Watson & Bellem, 2010, 2011; Watson & Heselwood, 2016; Gasparini, 2017). In Mehri,
Bellem & Watson (2014) showed that the phonological context plays a large role in the nature of
emphatics. A similar mixed system was also found in Bathari (Gasparini, 2017, 2018) where the
occurrence of these types of sounds is context dependent. For instance, the velar emphatic /k/7, as
transcribed in Gasparini (2017), was found to be glottalised in most contexts, while the alveolar
emphatic /t/, as transcribed in Gasparini (2017), was only pharyngealised in intervocalic position.
Other studies on emphatics in dialects of Arabic and Mehri include Watson & Asiri (2007);
Watson & Al-Azragi (2011); Ridouane et al. (2015).

Apart from emphatics being ejectives or ‘backed’ in different languages and dialects,
various studies on Arabic dialects and other languages showed an acoustic effect of emphatics on
surrounding sounds. Several studies found a co-articulation influence on vowels adjacent to

emphatics (Ghazeli, 1977; Watson, 1999; Bin-Mugbil, 2006; Embarki, Yeou, Guilleminot, & Al

7 A dot under the phoneme symbol as in /k/ is notation widely followed in Semitic linguistics.
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Magtari, 2007; Jongman et al., 2011; J. Al-Tamimi, 2015). The studies have found that in the
presence of a ‘backed’ emphatic sound compared to a non-emphatic sound, the F1 for the
adjacent vowel is usually higher and the F2 is lower (Zawaydeh, 1999; Shar & Ingram, 2010;
Jongman et al., 2011; J. Al-Tamimi, 2017).

Harsiisi also makes a distinction between plain consonants and emphatics; however,
information on these sounds is scarce since Harsiisi is one of the least studied languages among
the MSAL. There are no acoustic studies thus far that investigate the nature of emphatics in
Harstsi and their effect on surrounding sounds.

In the sections 2.4.1 and 2.4.4 below, ejective and ‘backed’ emphatic sounds are

discussed. In section 2.4.4, the effect of emphatics on surrounding vowels is discussed.

2.4.1. Ejectives

The ejective sounds are one type of the sounds known as glottalics. The glottalics are
consonants which are produced with a glottalic airstream mechanism (Maddieson & Disner,
1984, p. 99). They involve two constrictions, one at the oral cavity level and another at the level
of the larynx. According to Maddieson (2013), glottalic sounds are produced either with a
constriction of the vocal folds, an upward or downward short 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 ejectives (Maddieson
& Disner, 1984; Maddieson, 2013). In addition, Maddieson (2013) adds a third type of glottalic
sounds termed “glottalised resonants’ which can be produced with a constriction of the vocal

folds which modifies or interrupts the normal voicing. Among these different types of glottalic
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sounds, ejectives are the most widespread both genetically and geographically (Maddieson &
Disner, 1984, p. 100). Nonetheless, this prevalence is mainly for ejective stops and not ejective
fricatives. Henton, Ladefoged, and Maddieson (1992) stated that the ejectives are the fourth most
common stop type among the world’s languages (p. 91). Maddieson & Disner (1984) mentioned
that out of 317 languages included in UCLA Phonological Segment Inventory Database
(UPSID), 52 languages contain ejectives, which is around 16.4%. Fallon (1998) stated that
another version of the UCLA Phonological Segment Inventory Database (UPSID) (1992)
contained 69 languages with ejectives out of a sample of 417 languages, which is around 16.5%.
Another estimation is given by Warner who stated the ejectives occur in approximately 16% of
the world’s languages (Warner, 1996, p. 1525). On the other hand, ejective fricatives were found
only in 10 languages out of 317 languages (3.2%) in the UCLA Phonological Segment Inventory
Database (UPSID) (Maddieson & Disner, 1984, p. 109). In addition, the implosive type of
glottalics is found in fewer languages and are more limited geographically than ejectives
(Maddieson & Disner, 1984, p. 101), and they are found in 10.1% of the languages included in
the UCLA Phonological Segment Inventory Database (UPSID) (Maddieson & Disner, 1984, p.
111).

In terms of the articulation process of ejectives, Bellem (2007) stated that ejectives are
articulated by having two co-occurring constrictions which are at the larynx and at some other
point of the supra-laryngeal tract. Warner (1996) said that the ejective stops were different than
other pulmonic stops in terms of articulation as they are articulated with an oral closure while
simultaneously closing the glottis and moving the larynx upward. The constriction at the larynx

stops air from the lungs, and the upward movement of the larynx compresses the air available
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between the two constrictions, which rushes out quickly at the release of the supra-laryngeal
constriction (Ladefoged & Maddieson, 1996; Warner, 1996; Bellem, 2007; Seid, Rajendran, &
Yegnanarayana, 2009). Given this articulatory process, it could be said that the ejectives are
doubly articulated segments since they have two constrictions of equal degree of stricture
(Ladefoged & Maddieson, 1996, p. 328).

With regard to place of articulation, 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, 1984). Moreover, among the languages analysed, Maddieson &
Disner (1984) found that the presence of a bilabial ejective in a language implies the presence of
a velar ejective (p. 103).

The release of ejective sounds can be either strong or weak, and this depends on a
number of factors including the time of the glottal release in relation to the supra-glottal release
and the place of the supra-glottal constriction. Kingston (1985, pp. 16-17) stated that the
variation found within ejectives is the timing between the oral and glottal releases. According to
Kingston (1985), the glottal closure may be released along with the oral release, soon after the
oral release, or significantly delayed, and there is an impression that ejectives with simultaneous
oral and glottal releases are weaker than those where the glottal release is delayed after the oral
release (p. 17). Bellem (2007) mentioned that the ejectives in which the glottal and oral releases
are simultaneous are weaker than those in which the glottal release is delayed. Strong ejectives
are the result of glottal closure release preceding the release of the supra-glottal gesture, while
weak ejectives result from the glottal closure release being simultaneous with the supra-glottal

release (Bellem, 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 constriction: the shorter the distance between both constrictions, the
stronger the realisation of the ejective sound. Watson & Bellem (2011) and Watson &
Heselwood (2016) found that, in Mebhri, the ejective burst of the velar stop is stronger than that
of the coronal stop since the air pressure in the oropharyngeal cavity is greater in case of the

velar.

2.4.2. Ejectives in MSAL

As pointed out by Bellem & Watson (2014), the first mention of emphatics in MSAL
being ejective, produced with an egressive glottalic airstream, was by Fresnel (1838) where he
described the emphatics in Sherét “Jibbali’ as ejectives. Nonetheless, this view was not followed
up until Johnstone in 1970s described them, based on his fieldwork in Oman, as “glottalised
consonants” in his works (Bellem & Watson, 2014). Johnstone mentioned the realisation of
glottalised (ejective) emphatics in MSAL is not as strong as in some Ethio-Semitic languages
such as Amharic, and that the degree of glottalisation varies depending on a number of factors,
such as the phonological context (Johnstone, 1975, p. 98).

More recent works on MSAL provide different observations with regard to the
emphatics. Some works observed that emphatics in MSAL are glottalised consonants as
Johnstone found, while others observed that not all emphatics in MSAL are glottalised
consonants. Simeone-Senelle (1997) mentioned that the emphatics in MSAL are not velarised as
in Arabic, but “post-glottalised” ejectives as in Ethiopian languages, and that the degree of

glottalisation varies depending on the phonological context of the consonant and dialect (p. 381).
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Similarly, in an instrumental study based on acoustic data in Mehri, Ridouane & Gendrot (2017)
mentioned that the emphatic fricatives in Mehri were typically ejectives. Other studies stated the
Mehri emphatics to be of a mixed system including both ejective and backed segments where
they could be realised as ejectives in certain positions (Watson & Bellem, 2010; Bellem &
Watson, 2014). Furthermore, Gasparini (2017) mentioned that Bathari includes both ejective and
pharyngealised emphatics where only the velar stop could be realised as an ejective in most
positions (p. 77).

In Harsisi, the emphatics were first described as glottalised by Johnstone (1977, p. xii).
He mentioned that all the emphatics were post-glottalised, while the emphatic interdental /0/
was pre-glottalised. In addition, glottalisation was found to be weak in positions other than initial
and final (Johnstone, 1977, p. xii). Following Johnstone, Swiggers (1981) presented a similar
view. He stated that all the emphatics in Harstisi are glottalised especially in initial and final
position (Swiggers, 1981). He further added that there are two types of glottalisation in
complementary distribution in Harstisi: pre-glottalisation which he referred to as “implosive
realisation” and post-glottalisation which he referred to as “ejective realisation” (Swiggers, 1981,
p. 361). According to Swiggers (1981), post-glottalisation in Harstisi occurs with all the
voiceless emphatics, while pre-glottalisation occurs with the only emphatic /0¢/, which he
transcribed as /d/ (p. 361). After Swiggers, the realisation of Harstisi emphatics was not referred

to in detail or dealt with from an instrumental phonetic point of view up until now.
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2.4.3. Acoustic Parameters of Ejective Stops

The acoustic characteristics of ejective sounds can vary cross-linguistically (Bellem,
2007; Gasparini, 2017). Various works on ejectives in different languages showed that there is a
considerable acoustic and articulatory variation among sounds labelled 'ejective stops' in
descriptive work. Nonetheless, there are a number of criteria proposed to distinguish between
ejective stops and other plain counterparts in languages in which they occur. A number of studies
showed that ejective stops can be distinguished from their plain voiceless counterparts in terms
of VOT, visible glottal release and spike typical of glottalic pressure, closure duration, and
presence of creaky voice on the following vowel (Hajek & Stevens, 2005; Gordon &
Applebaum, 2006; Seid et al., 2009; Watson & Bellem, 2010; Gallagher & Whang, 2014;
Gasparini, 2017; Ridouane & Gendrot, 2017).

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
the time-lag between the oral release and the onset of glottal vibrations, and that 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 sounds. In Cochabamba Quechua, spoken in Peru, Gallagher &
Whang (2014) found that the ejectives were characterised by a long VOT. Similarly, “languages
such as the Navajo coronals (108 ms; McDonough and Ladefoged 1993) and Bzhedug (114 ms;
Catford 1992:194-5)” (Fallon, 1998, p. 388) have long VOTSs. On the other hand, in Waima’a, an
Austronesian language spoken in East Timor, Hajek & Stevens (2005) found that the ejectives
had an intermediate VOT between aspirated and unaspirated voiceless stops. In Amharic, the

VOT for the ejective stop sounds was significantly shorter compared to their “unvoiced”
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counterparts (Seid et al., 2009, p. 2289). Other languages with short VOTSs include Hunzib,
Ingush, Pocomchi, and others as reported in Fallon (1998, p. 388).

VOT can also be used in distinguishing between strong and weak ejective sounds. Lower
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. Indeed, Hajek & Stevens (2005) stated 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. 392). However, it should be noted here that in cases of ‘post-
glottalisation’ the VOT can be longer as well since the glottal closure duration is longer.

The contrasting results on VOT show that the ejectives do not behave in a similar manner
in all languages. Some ejectives have long VOT of over 100 ms, while others have very short
VOT which matches that of voiced stops (Fallon, 1998, p. 388). Nonetheless, the varying VOT
measures reported for the different languages show that they behave differently than their plain
counterparts in various languages, and VOT can be a good cue to capture the difference between
ejectives and their plain counterparts. In the MSAL Bathari, for instance, the emphatics were
found to differ clearly in terms of VOT from their plain counterparts as they had higher VOT
values (Gasparini, 2017, p. 77).

The visible glottal release and spike typical of glottalic pressure in the waveforms has
been found to be a helpful criterion in distinguishing ejectives from plain stops. Gasparini (2017)
mentioned that the ejective burst was clearly visible in the waveforms which was a cue for the

glottalisation of Bathari /k/ and /t/, as transcribed in Gasparini (2017), in some environments. For
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example, the data of three of the four speakers included in the study showed that the emphatic
velar /k/ was glottalised in initial and intervocalic positions in Bathari as the ejective burst was
visible in the waveform (Gasparini, 2017, p. 77). Watson & Bellem (2010) found that in Mehri
the emphatic /k/, as transcribed by Watson & Bellem (2010), oral release showed a sharp spike in
the waveform which is typical of glottalic initiation. In Waima’a, a visible oral release which
was followed by a weaker glottal release accompanied the articulation of ejective sounds (Hajek
& Stevens, 2005, p. 2890). It should be noted, however, that in Waima’a the release of the glottal
closure in the waveforms or spectrograms was not always distinguishable from the onset of
voicing in all tokens analysed (Hajek & Stevens, 2005, p. 2890). Ridouane & Buech (2022)
found that the ejective stops in Mehri were characterised with silent lags after the oral release,
but these lags were found mainly in the productions of two speakers out of their seven (p. 3435).

Another cue for ejective sounds which has been found in some languages is the presence
of creaky voice on the following vowel segment (Bellem, 2007).The presence of the creaky
voice is the result of the glottis state change from complete closure to normal phonation (Seid et
al., 2009). Esling et al. (2019) stated that a prominent feature of creaky voice is the action of the
aryepiglottic constrictor, and that creakiness is characterised by an extreme degree of
constriction in the larynx (p. 65). They added that the connection between aryepiglottic action
and the production of glottal stop, pharyngeal, and epiglottal articulations is associated with
creaky voice since it is observed preceding or following glottal arrest (glottalisation) in speech
(Esling et al., 2019, p. 65). Creaky voice as a cue for glottalization was found in Waima’a (Hajek
& Stevens, 2005), Amharic (Seid et al., 2009), and Navaho (Monaka, 2001). In addition,

Ridouane & Buech (2022) found a significant difference in phonation as vowels following
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ejective stops in Mehri had a lower H1*-H2* value (p. 3435). It should be noted here, however,
that J. Al-Tamimi (2017) also found creaky voice as a correlate of pharyngealisation in Jordanian
and Moroccan Arabic which he said is indicative of an epilaryngeal constriction (p.26).

The closure duration was also examined in ejective stops of different languages and
different results were obtained. Seid et al. (2009) found that the ejective stops in Amharic had
significantly longer closure duration than their plain counterparts (p. 2289). On the other hand, in
the Northeast Caucasian language Ingush, Warner (1996) found that the closure duration was not
statistically significant between the ejectives and the pulmonic voiceless stops (p. 1526). In
another study of the Austronesian language in East Timor Waima’a, ANOVA tests across the
stop types did not show any differences in closure duration across the different stop types (Hajek
& Stevens, 2005, p. 2891). Nonetheless, 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 duration (Hajek & Stevens, 2005, p. 2891). The results of ANOVA tests
on overall durations showed that the differences in stops types in Waima’a were statistically
significant (Hajek & Stevens, 2005, p. 2891). In Mehri, Ridouane & Buech (2022) found that the

closure duration was significantly longer in ejective velar stops than in voiceless stops (p. 3435).

2.4.4. Acoustic Parameters of Ejective Fricatives

Ejective fricatives are considerably less common in the world’s languages. Gordon &
Applebaum (2006) mentioned that they are very rare sounds cross-linguistically (p. 161). In the

UCLA Phonological Segment Inventory Database (UPSID), only 10 languages (3.2%) out of the
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317 examined were found to have ejective fricatives in their sound inventories (Maddieson &
Disner, 1984, p. 109). Shosted & Rose (2011), based on a literature survey of ejective fricatives,
added another 14 languages to the (UPSID) list of languages with ejective fricatives, which
included five of the MSAL: Mehri, Hoby®ot, Shergt/Jibbali, Bathari, and Harsisi (p. 42). Even
after adding the 14 languages mentioned by Shosted & Rose (2011), assuming all include
ejective fricatives in their sound inventories, to the (UPSID) list of languages with ejective
fricatives, the number still remains very small (24 languages in total out of 317 UPSID + 14
from Shosted & Rose (2011)) considering the large number of the world’s languages proving the
rarity of such sounds.

As was mentioned above in 2.4.1, the ejectives are produced with a constriction at the
oral cavity level and another at the level of the larynx. The raised larynx compresses the air
trapped between these two constrictions which rushes out with the release of the oral cavity
constriction causing a burst, then, the constriction at the level of the larynx is released allowing
the air from the lungs to pass through (Shosted & Rose, 2011, p. 42). According to Shosted &
Rose (2011) the production of ejective fricatives involves an aeroacoustic dilemma as they
require an increased air pressure for ejectivity, as well as a sustained venting of air for frication
(p. 42). Nonetheless, different explanations have been put forward to achieve the requirements of
producing ejective fricatives. For example, Shosted & Rose (2011) mentioned that Maddieson
(1997) suggested the reduction of the size between articulators in the oral cavity constriction in
order for the intraoral pressure to raise and produce ejective fricatives using the air trapped above
the larynx (pp. 42-43). Another suggestion by Maddieson (1997) was to sequence the frication

and glottal closure, as in Yapese; however, this raises the issue of whether sounds produced in
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such a manner could be called ejectives as frication is not produced simultaneously with glottal
closure (Shosted & Rose, 2011). A third suggestion assumes an oral closure preceding the period
of frication to allow for air pressure build up, and this is known as the ‘affrication hypothesis’
which is used in realising ejective fricatives in Tigrinya (Shosted & Rose, 2011, p. 43). However,
this hypothesis as well raises questions regarding the nature of ejective fricatives as closure and
frication are characteristic of affricates (Shosted & Rose, 2011, p. 43).

Regardless of the aeroacoustic dilemma in producing ejective fricatives, different
languages include ejective fricatives in their sound inventories such as Tigrinya (Shosted &
Rose, 2011), Amharic (Demolin, 2004), and Turkish Kabardian (Gordon & Applebaum, 2006).
The ejective fricatives are distinguishable from other plain counterparts following a number of
acoustic criteria. For instance, ejective fricatives were found to differ from their plain
counterparts in terms of frication duration (Gordon & Applebaum, 2006; Shosted & Rose, 2011;
Puderbaugh, 2015; Gasparini, 2017; Ridouane & Gendrot, 2017), overall duration (Seid et al.,
2009), frication intensity (Gordon & Applebaum, 2006; Gasparini, 2017; Ridouane & Gendrot,
2017), and presence of pre- or post-frication silent lag (Gordon & Applebaum, 2006; Shosted &
Rose, 2011; Ridouane & Gendrot, 2017). In addition, in a recent study of Mehri, Ridouane &
Gendrot (2017) found that the emphatics, which they referred to as ‘ejectives’, differed from
their pulmonic voiceless counterparts in terms of CoG as the emphatics had a higher CoG value.

One of the parameters found to distinguish ejective fricatives from their plain
counterparts is frication duration. In Tigrinya, for instance, it has been found that the ejective
fricatives had shorter frication releases than their pulmonic fricative counterparts (Shosted &

Rose, 2011, p. 54). Similarly, in Turkish Kabardian, significantly shorter frication durations were
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found in ejective fricatives compared to non-ejective counterparts (Gordon & Applebaum, 2006,
p. 174). Other languages where ejective fricatives were found to differ from their plain
counterparts include Tlingit (Shosted & Rose, 2011) and Amharic (Demolin, 2004), where
ejective fricatives had shorter frication duration than their plain counterpart. Ridouane &
Gendrot (2017) similarly argued that Mehri ejective fricatives showed shorter frication durations
(p. 155). On the other hand, Gasparini (2017) found that some of the emphatic fricatives in
Bathari such as /0%/ and /s/ (transcribed as /9/ and /s/, respectively in Gasparini (2017)) had
longer frication durations than their plain counterparts, while others such as /#/ (transcribed as /s/
in Gasparini (2017)) had shorter frication duration (p. 82). It should be noted here, however, that
Gasparini (2017) mentioned the emphatic fricatives in Bathari were pharyngealised and not
ejectives.

In terms of overall duration, Seid et al. (2009) mentioned that the Amharic ejective
fricatives had shorter overall duration than their plain unvoiced counterparts (p. 2289).
According to Seid et al. (2009), the unvoiced /s/ had longer overall durations in word initial,
medial, and geminated positions compared to the ejective /s’/ in Amharic. However, they do not
clarify in the study what exactly the overall duration means.

Another cue that distinguishes ejective fricatives from plain counterparts is frication
intensity. Previous studies have found it to be different in ejective fricatives compared to their
non-ejective counterparts, although actual results were language dependent. In a study of
fricatives in Turkish Kabardian, a Northwest Caucasian language, Gordon & Applebaum (2006)
found that the ejective fricatives were significantly less intense relative to adjacent vowels than

non-ejective fricatives (p. 176). By contrast, Gasparini (2017) noted that Bathari emphatic
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fricatives in initial position had higher intensity than their plain counterparts except the lateral
fricative /¥¥/ (p. 82). On a similar manner, Ridouane & Gendrot (2017) stated that in initial
fricatives, the ejectives in Mehri had higher intensity values than their plain counterparts (p.
150).

Another acoustic parameter for ejective fricatives in various languages has been found to
be the presence of pre- or post-frication silent lags (see Figure 2.5 below). Shosted & Rose
(2011) found that ejective fricatives in Tigrinya were more likely to have periods of glottal
lag/laryngealisation (periods of low-amplitude aperiodicity before regular glottal vibration and
onset of voicing in ejective fricatives) than pulmonic fricatives (p. 58). They also found that 80%
of ejective fricatives had periods of pre-release silence suggesting an affrication in Tigrinya
ejective fricatives. Other languages where ejective fricatives were found with pre- or post-
frication silent lags include Tlingit (Shosted & Rose, 2011, p. 49) and Turkish Kabardian
(Gordon & Applebaum, 2006). In Turkish Kabardian, Gordon & Applebaum (2006) found that
there was a gap between the release of the fricative and the start of voicing in the following
segment (p. 174). Similarly, Ridouane & Gendrot (2017) found that the Mehri ejective fricatives
may display a pre- or post-frication silent lag (p. 148), but with some inter-speaker variability:
61% of word-initial ejectives showed a post-frication silent lag compared to 27% of intervocalic
ones (p. 155). In addition, 15% of ejectives in intervocalic position also showed a pre-frication
silent lag (Ridouane & Gendrot, 2017, p. 155). By contrast, Gasparini (2017) mentioned that his
data on Bathari systematically lacked any pre- or post-frication silent lags in the 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.

Figure 2.5: Pre- and post-frication silent lags as shown in Ridouane & Gendrot (2017, p. 147)

Ridouane & Gendrot (2017) measured the CoG of Mehri emphatic fricatives, which they
describe as ‘ejective fricatives’, and their pulmonic voiceless counterparts. The data, a total of
397 tokens, was recorded in Oman from five male speakers of Mehri and the segments were
found in initial and intervocalic positions. The results showed that the emphatic fricatives had
higher CoG values than their pulmonic counterparts in both initial and intervocalic positions

(Ridouane & Gendrot, 2017).

2.4.5. Backed (Pharyngealised/Uvularised/Velarised)

The ‘backed’ emphatic sounds are well attested in a number of Semitic languages, such
as Arabic and Hebrew. They are 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,
1977; Giannini & Pettorino, 1982; Laufer & Baer, 1988; F. Al-Tamimi et al., 2009). 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 articulation is
debated among scholars and it differs from one language or dialect to another. In a recent
ultrasound study of three Arabic dialects, Al-Solami (2017) stated that it is agreed that the
secondary articulation in emphatics is a retraction of tongue body but it is difficult to pinpoint it
due to cross-dialectal variation and different methodologies used in the experiments. He added
that it is agreed that the articulation of uvulars and emphatics involves tongue dorsum retraction,
but the direction and degree of this retraction differs (Al-Solami, 2017).

Various studies have looked at the articulatory processes of these sounds and found
varying results regarding the place of the secondary articulation (Ghazeli, 1977; Giannini &
Pettorino, 1982; Laufer & Baer, 1988; Jongman et al., 2011). According to Jongman et al.
(2011), there is still no agreement on the exact nature of the posterior constriction. Ghazeli
(1977) and F. Al-Tamimi et al. (2009) mentioned in Jongman et al. (2011) found that the
production of ‘backed’ emphatics involves 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 vertebra (Jongman et al., 2011). Other studies such as Giannini & Pettorino
(1982) and Laufer & Baer (1988) found that the constriction is not at the level of the uvula, but
much lower than that. For instance, Giannini & Pettorino (1982) found that the greatest
constriction is at the level of the lower pharynx. Laufer & Baer (1988) studied the production of
‘backed’ emphatics in Arabic and concluded that they were produced with the epiglottis forming
a constriction with the pharynx wall while the tongue root retracted backwards as well. All these
different articulatory observations which have been proposed for the production of ‘backed’

emphatic sounds has resulted in the use of different terms. They are known as pharyngealised,
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velarised, and/or uvularised sounds (Ghazeli, 1977; Giannini & Pettorino, 1982; Laufer & Baer,
1988; F. Al-Tamimi et al., 2009; Faircloth, 2020). However, all studies agree on the fact that the
tongue root retracts towards 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 as pharyngealised/uvularised/velarised are used, research in
different languages and dialects have found that the emphatics affect the surrounding sounds
acoustically. This phonological effect of emphatics has been studied by various 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 mentioned above in 2.4.5, the emphatics in Arabic are ‘backed’ and are known by
different terms such as pharyngealised, velarised, or uvularised. Studies on different dialects of
Arabic have shown that the emphatics have a coarticulation effect on surrounding sounds known
as the ‘emphasis effect’ (Ghazeli, 1977; Watson, 1999; Bin-Mugbil, 2006; Embarki et al., 2007;
Jongman et al., 2011; J. Al-Tamimi, 2015). The presence of emphatics in Arabic was found to
cause allophonic changes on surrounding vowels which results in backer and lower vowels. In
vowels surrounding the emphatics, F1 is usually higher and F2 is lower compared to other
contexts (Yeou, 1997; Zawaydeh, 1999; Al-Masri, 2009; Shar & Ingram, 2010; Jongman et al.,

2011; J. Al-Tamimi, 2015, 2017).
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This effect of the emphatics in Arabic was found to be both rightward and leftward in
direction both within word boundaries and across word boundaries (Watson, 1999). Davis (1995)
mentioned that the effect of emphasis is dialect dependent as it spreads in some dialects to the
entire word, while in others it rarely spreads beyond an adjacent vowel (p. 466). Jongman et al.
(2011) asserted that the pattern of emphasis spread to surrounding sounds varies across dialects
of Arabic. In Cairene Arabic, the emphasis effect of the emphatic sounds 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 word (Watson,
1999). Ali & Daniloff (1972) found that the emphatic sounds effect spreads both rightward and
leftward but with a great emphasis on the rightward. They added that the effect does not spread
throughout the word. It is clear that emphasis spreads in both directions; however, the scope and
degree of this effect differs. This difference in results might be due to the type of words and
methodologies used in these studies and to the position of the emphatic with regard to the
surrounding syllables and sounds in addition to cross-dialectal differences.

Although there is variation in the direction and extent of emphatic influence on
surrounding sounds, there is consistency 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) compared to the same vowels following plain consonant sounds
(Watson, 1999; Shar & Ingram, 2010; Jongman et al., 2011; J. Al-Tamimi, 2015).

In a study by Shar & Ingram (2010) on 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 vowels as the F1 was significantly higher while F2 was significantly lower when the
vowel was preceded by an emphatic sound. The study involved five native speakers of the Asiri
dialect of Arabic who produced the four emphatics /s, t¢, 8° and d*/ and their plain counterparts
/s, t, 8, d/ followed by the vowels /a, i, u/ in initial and medial positions. The stimuli used
included minimal pairs of real Arabic words. In a study that involved five speakers of central
Saudi Arabia dialects, Bin-Mugbil (2006) measured F1 and F2 values of vowels following
emphatics, plain counterparts of emphatics, gutturals (uvular and pharyngeal sounds), and the
velar /k/ in Modern Standard Arabic words and found that F1 and F2 formants of vowels
following emphatics were higher and lower, respectively, compared to the others. The data Bin-
Mugpbil (2006) relied on came from a list of words containing the consonants and the vowels /i,
a, u/ in #CV and VC# contexts, which were repeated three times by five Arabic speakers from
Saudi Arabia. Both 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 formants. Jongman et
al. (2011) in their study of urban Jordanian Arabic-Irbid dialect, which involved 12 speakers (6
males and six females) and included two emphatic stops and two emphatic fricatives and their
plain counterparts in real and nonsense words, found that the F1 of the vowel following an
emphatic was significantly higher at onset and midpoint, but not offset, while F2 was lower
throughout the vowel. On the other hand, Al-Masri (2009), in his study that involved eight
speakers of urban Jordanian Arabic, found that the effect was stronger near the emphatic
consonant for F2, being lower at the point closest to the target consonant (Al-Masri, 2009). All
the studies show that the effect of emphatic consonants seen on the vowel formants of the vowel

preceding or following the 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 in short 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 comparison, Jongman et al. (2011) did
not find any significant difference of emphasis based on vowel length. Formants were measured
at the beginning, middle and end of the vowel. According to Jongman et al. (2011), short 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 studies to have reflected the greater distance from
the target consonant in taking the vowel midpoint measurements in long vowels. Jongman et al.
(2011) results are supported by Al-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 quality,
Al-Masri (2009) found that low front vowels show the greatest drop in F2 at midpoint followed
by high front vowels and finally high back vowels. Similar results were found by Jongman et al.
(2011) and Yeou (1997) as the results of their studies showed that the greatest lowering of F2
was seen in the low front vowel /&/ 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 spreads leftward and rightward causing higher (F1) and

lower (F2) values compared to non-emphatics.
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2.5. PATTERNING OF CONSONANTS IN MSAL

Several previous studies on MSAL languages have shown a phonological patterning of
the group of sounds known as ‘emphatics’ in Semitic languages and the canonically voiced
consonants, to the exclusion of voiceless consonants (Johnstone, 1975, 1977, 1980a; Watson et
al., 2020; Rubin, 2023). The phonological patterning is morphologically evident in the process of
definition of nouns and adjectives and in the prefixing of some verb forms in some of the MSAL
languages. Johnstone (1975) showed that morphological features indicate that the MSAL group
the voiced consonants with the emphatics, which he termed ‘glottalised’ (p. 98).

Johnstone (1975) mentioned that in Mehri, Harsiisi, and Sherét/Jibbali, words beginning
with both emphatic and voiced consonants are prefixed with a definite article, while words
beginning with voiceless consonants are not (p. 98), as shown in Table 2.1 below. In his work on
Harsiisi, he stated that the definite article /a-/ occurs before voiced and ‘glottalised’ consonants

(Johnstone, 1977).

Mehri a-Ka:b a-ge:d kawb
Harstisi a-Kalb a-go:d kawb/ko:b
Shergt/Jibbali  e-kelb e-jod  kob
Gloss ‘the heart” = ‘the skin @ ‘a/the wolf’

Table 2.1: Emphatic and voiced consonants patterning adapted from Johnstone (1975).

In recent work, Watson et al. (2020) mentioned that the realisation of definite article on

nouns or adjectives in Mehri depends on whether it belongs to a special lexical class or on the
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initial consonant of the word (p. 34). According to them, the first consonant in the definite form
is geminated if it is a “breathed” (voiceless) consonant followed by a vowel and not geminated in
other cases as in /okkonsid/ “the shoulder” and /attomar/ “the dates” vs. /abob/ “the door” and
lasayd/ “the fish” (Watson et al., 2020, pp. 34 - 35). Similarly, in the most recent work on
Harstisi based on Johnstone’s audios, Rubin (2023) stated that the rules of definite article in
Harstsi follow those found in Mehri where the morpheme a- appears only before voiced or
glottalic consonants, or a cluster of two “idle glottis” (= voiceless) consonants (p. 334). He
provided some examples where he thinks Johnstone missed marking expected articles including
/amsggarat/ “the second”, /agall&t/ “the mist”, and /ash&tos/ “her slaughter” (Rubin, 2023, p.
335). In addition, Rubin (2023) showed in his transcriptions of Harstisi words that the initial
voiceless consonant only is geminated in definite forms similar to Mehri and Sherét/Jibbali as in
/wa-ttdmoar/ “the dates” and /wa-kkob/ “and the wolf” (p. 335).

In verbal morphology, Johnstone (1975) mentioned that the intensive-conative verbal
forms in Mehri, Harsiisi, and Sherét/Jibbali take a prefix that shows only before voiced and
‘glottalised’ consonants as in the following Harstisi words /age:rob/ “to try” and /ak’a:bel/ “to
point to the giblah” vs. /ke:ram/ “to be generous” (p. 7). Moreover, Watson & Bellem (2010)
showed that in the Mahriyot dialect of Mehri spoken in Eastern Yemen the root-initial consonant
in some verb forms is geminated when it is a voiceless consonant which is not the case when it is
either an emphatic or a voiced consonant (p. 347). For instance, the first consonant is geminated
in the inflected verbs of /affokar/ “to think” and /attofag/ “to wash one’s face with water”, but

not in /ajorab/ “to try” and /asofi/ “to cleanse”.
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2.6. LARYNGEAL PROPERTIES

The Arab grammarian, Sibawayh, categorised the Arabic consonants into two groups he
called majhir and mahmiis. The majhiir consonants included /a:, b, dA3 d,o,r,z d 1,0 9, 8, q,
I, m, n, w-u:, j-i:, ?/ and the mahmiis consonants included /t, 0, h, ¥, s, [, s, f, k, h/ (Heselwood &
Maghrabi, 2015, p. 135).

According to Heselwood & Maghrabi (2015), the interpretation for Sibawayh’s
categorisation as voiced for majhir and voiceless for mahmiis has been the most common one
among modern scholars; nonetheless, such a distinction is problematic since the majhir category
includes voiceless sounds such as /t, q, ?/ as well. Therefore, different views were proposed to
solve this issue. Some proposed that Sibawayh mistakenly took these as voiced consonants and
grouped them with majhir consonants, while others proposed that these sounds were actually
voiced during Sibawayh’s time (Heselwood & Maghrabi, 2015, p. 132). Heselwood & Maghrabi
(2015), based on textual evidence and evidence from modern instrumental phonetics, argued that
Sibawayh was probably not mistaken in his distinction, but rather that taking his distinction of
majhir and mahmiis as parallel to voiced and voiceless is not accurate, and there are better ways
to categorise the sounds in these languages.

Heselwood & Maghrabi (2015) claimed that Sibawayh’s distinction of Arabic consonants
is accurate and accounts well for these consonants. However, the appropriateness of such a
distinction relies on a careful and suitable interpretation of these terms. The common
interpretation of the terms majhiir and mahmiis as voiced and voiceless (Danecki, 2011) 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 states (Heselwood & Maghrabi, 2015, p. 171).
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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 not (Heselwood & Maghrabi, 2015, p. 135). They state that
their findings are consistent with the majhiir—mahmas distinction being based on airflow
(Heselwood & Maghrabi, 2015, p. 158), and the terms ‘unbreathed’ and ‘breathed’ are the best
supported by their aerometric results as interpretations for majhiir and mahmiis (Heselwood &
Maghrabi, 2015, p. 159). Their results, based on their study of Modern Standard Arabic spoken
by eight speakers of Arabic from different Arab countries, showed that the airflow of majhiir
consonants /t/ and /q/, canonically voiceless, is similar to the canonically voiced /d/ and
significantly lower than the mahmiis /t/ and /k/. The volume-velocity airflow was measured by
wearing an Aerophone Il aerometry system. They concluded that what defines majhir sounds in
Arabic is low airflow which is controlled by glottal constriction (Heselwood & Maghrabi, 2015,
p. 132).

Heselwood & Maghrabi (2015) showed that their VOT results are also consistent with the
mayjhiir consonants /t*, ¢/ in Arabic being not aspirated, with less air flow than the maimais
consonants /t, k/ (p. 163). Across all the eight speakers in their study, they found that the VOT
for /t%, q/ was shorter with an average of 19.6ms in comparison to the VOT of /t, k/ with an
average of 37.6ms (Heselwood & Maghrabi, 2015, p. 157).

Based on phonological patterning and instrumental phonetic analyses, Watson &
Heselwood (2016) argued that the consonants in Mehri, Sherét, and San’ani /s‘anSa:ni/ Arabic
can be grouped into two categories, with the distinction between these two 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. The acoustic analyses
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of data showed three phonation categories: aspirated, voiceless unaspirated, and voiced which
are parallel to open, narrowed, and closed glottal states (Watson & Heselwood, 2016). Based on
phonological patterning, they grouped the three phonetic categories into two phonologically
distinctive categories (Watson & Heselwood, 2016, p. 5). Their data, based on two speakers of
San’ani /s*anSa:ni/ Arabic and five speakers of Mehri, showed that the canonically voiced stops
and emphatic stops pattern together by being glottalised in pre-pausal position. Moreover, the
canonically voiceless consonants /t/ and /k/ showed the presence of voiceless turbulence. Watson
& Heselwood (2016)Watson & Heselwood (2016) mentioned that researchers previously noted
the 2-way patterning of these consonants; however, the phonation features of these groups of
consonants have not been identified. In light of their results, Watson & Heselwood
(2016)Watson & Heselwood (2016) suggested a phonological model for phonation where the
distinction between the two group of sounds can be diagrammed as [open] versus [closed]
glottis. According to this model, [open] glottis accounts for a wide-open 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 folds (Watson & Heselwood, 2016, p. 33).

An alternative approach is the laryngeal realism approach which received attention in
recent years (Bahrani & Kulikov, 2024, p. 5). It proposes a link between phonological
representation and phonetic detail, where the acoustic properties correspond to privative
distinctive features which specify the laryngeal contrasts in phonology (Al-Gamdi, Al-Tamimi,

& Khattab, 2019, p. 2051).
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The laryngeal realism approach assumes that in aspirating languages the laryngeal
contrast is specified by the feature [spread glottis], while in voicing languages the contrast is
specified by the feature [voice] (Al-Gamdi et al., 2019, p. 2051). Such an approach solves the
issue of phonologically representing three phonetic categories, which are voiced, voiceless
unaspirated, and voiceless aspirated, which were traditionally categorised using a binary feature
in Keating’s (1981) model (Bahrani & Kulikov, 2024, p. 5).

Al-Gamdi et al. (2019) showed that Najdi Arabic includes both prevoiced and aspirated
stops in its phonology. Using binary phonological features following the “traditional approach”
(Bahrani & Kulikov, 2024, p. 5) is problematic, raising questions about the nature of the
phonological representations of such contrast (Al-Gamdi et al., 2019, p. 2054). Therefore, Al-
Gamdi et al. (2019) propose following the laryngeal realism approach in suggesting that the
laryngeal system in Najdi Arabic is over-specified in the phonology with the feature [voice] for
voiced stops and the feature [spread glottis] for voiceless stops as found in Qatari Arabic and

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

3.1. FIELDWORK

My first attempts to establish contacts in the Harstsi-speaking communities were done in
summer 2016 between July and August, the hottest time of the year in the area. Through both
sheer coincidence and good luck, I met someone from the Diwan of Royal Court, whose
department oversees Al-Wusta Wildlife Conservation. Through this contact, my first visit of
three days was facilitated at the Wildlife Conservation where its manager introduced me to his
Harasis employees. In this visit, my first point of contact and consultant was identified. This
consultant introduced me to the Harasis communities at Al-Aja’iz, Abu Mudhabi, and Haima.
Based on my own observation and consultant’s recommendation, I decided to work with the Abu
Mudhabi community since it was in the middle geographically among these communities and
had very few non-Harasis families (mainly non-Omani schoolteachers’ families from Egypt and
Sudan). Haima, compared to Abu Mudhabi and Al-Aja’iz, had a lot of non-Harasis whether
Omanis or non-Omanis who were there for employment reasons. Al-Aja’iz geographically is
closer to Al-Dugm and to areas which are populated by non-Harasis tribes who speak Bedouin
Arabic, the dialect of the Janabah /dzanabah/ and Wahaibah /wahajbah/. Therefore, the village of
Abu Mudhabi seemed a suitable place for both linguistic and logistic reasons.

In summer 2017, the second fieldwork visit of almost a month was conducted and
focused on fostering a bond with the community and learning the basics of Harstsi to be able to

communicate with the Harasis in the area. During this visit, data were also collected to explore
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the sound system of Harsiisi. The data type were mostly natural speech recordings and some
basic everyday usage words to help learn the language. The bond was established by visiting
different families of the community in either their houses or the encampments and joining their
various occasions such as weddings, guest-receptions, 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
learning Harstsi primarily, but also collecting some more data. During these visits, in addition to
natural speech recordings, data through elicitation of specific lists of words were also recorded.
In summer 2020, the plan for a field visit for more data collection was cancelled due to the
global pandemic COVID-19 and measures taken by the Omani government to stop the disease.
Hence, face-to-face data collection was not possible, and the consultants were consulted on
previously collected data remotely using social media applications such as WhatsApp and other
software such as Zoom.

Through the process of learning Harsiisi, it was clear that it includes some distinctive
speech sounds such as alveolar-lateral fricatives and emphatics. Thus, in early 2021, another
field visit of around three weeks was conducted to obtain data via elicitation of words containing
these sounds from more than one speaker to be used for further phonetic analysis. The main
consultant during these visits was very helpful in both providing data and convincing others to
take part in the study.

The data recording process was not always planned in terms of having a specific
designation. Some of the data were recorded in consultants’ own houses or encampments, while

some, and especially these needed for phonetic analysis, were recorded in my own residence in
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the community or in the main consultant’s residence to keep external noise as low as possible.
Sometimes data were also collected during outings with the Harasis around the area in leisure
times.

There were several challenges in the process of collecting the data. The main challenge
was the weather and the heat during the summer. Temperatures of 46-49°C made it impossible to
work outside except at night. Even within houses, it was impossible to work without having air
conditioners on which created a lot of background noise, thus, forcing me to use noise-reduction
microphones and headsets. Another crucial challenge was the gender rules in the area and in
Arabia in general. It was impossible to have women consultants in the area to help in recording
data. Therefore, the data were entirely collected from male consultants. A third challenge was
having a good flow of work with the consultants during each session. Most of the elicitation
sessions were around an hour each with breaks and conducted more than once during the day

except for everyday conversations.

3.2. DATA SOURCES

Various types of data were collected, consisting of both elicited and non-elicited
recordings for this thesis.

The elicited data collected are a Swadesh list of basic words adopted from Haberl (2009),
a list of 92 Arabic verbs adopted from Kasz (2013), and a precursor list of 224 words adopted
from Morris et al. (2019) for 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, two lists of Harstisi words including emphatic consonants and their plain counterparts
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in utterance-initial, medial, and final positions were elicited in isolation and used mainly for the
results of chapters 5 and 6. The lists included pairs of emphatics and their plain counterparts in
stressed and unstressed syllables in different utterance positions. Johnstone’s 1977 Harsasi
Lexicon was consulted extensively in finding the words including the target consonants in
various positions; however, the Harsiisi consultants were also consulted to elicit more items
which could not be found in Johnstone’s work, and for checking the accuracy of some of the
selected items. The lists are given below in chapters 5 and 6, and are also used to support the
results of chapter 4 along with the other data.

The daily interactions with community members and the environment also provided some
words not included in the previous lists. The efforts 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 sentences translated from Arabic to Harsusi. These data were also consulted for the
results presented in chapter 4.

The non-elicited natural speech data are folktales, poems, camel-related cultural
information, historical stories, children’s stories, instructions, and natural conversations in the
community. In addition, there are three narrative recordings kindly provided by Eades & Morris
(2016) which were transcribed and translated in the field. Some of these data were also consulted
for the results presented in chapter 4. It should be noted here, however, there are many
recordings deposited in the ELAR archive by (Eades & Morris, 2016) which include narratives,
descriptions, conversations, and elicitations. However, not many of these were used in the

current project because one of the approaches was to have first-hand data collected in the field
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that reflects the current situation of the language. In addition, the time constraints and the
experimental requirements and nature of this research did not allow the privilege of making use

of more of the previously mentioned recordings.

3.3. LANGUAGE CONSULTANTS

The whole community, to a lesser extent pubescent girls and women, of 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 were conducted for 20 male speakers in previous field
visits from 2017 to 2019. Out of all of the speakers, 17 were 20-40 years old. One speaker was
over 60 years old, while two were 42 and 45. All the speakers were bilingual speakers of Arabic
and Harsiisi and native speakers of Harsiisi since childhood who used Harstsi as their main
everyday language. As a researcher, | was hosted by number of them in their houses, especially
at the early stages of the project when | was trying to learn the language, and | found they used
mainly Harstisi with the older generations and Arabic was kept to minimal with some young
children only. The language among the parents and grandparents was Harsusi.

All speakers below 40 years old (17 in total) were school educated, and some pursued
university and college-level education. The educated consultants, and especially those at college
and university levels, also knew English, but their command of it was very basic. All consultants
were residents of Abu Mudhabi except the 60-year-old man who lived in Al-Aja’iz.

The data used for chapters 5 and 6 were recorded in early 2021 from 10 male native

speakers of Harsiisi aged between 20 — 40. All participants were residents of the same Harsiisi-
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speaking town Abu Mudhabi. All participants had lived in the same town for most of their lives
and did not leave Haima for long periods of time. However, five of the participants did spend
some time of their early childhood in the village of Al-Ghaydharanah near Adam /?adam/ in Al-
Dakhiliyah governorate where a number of Harsiisi-speaking households are settled. None of the
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 basic level English proficiency.

3.4. DATA COLLECTION

All the audio data, including elicitations and natural speech recordings, for this thesis
were collected using a Tascam DR100-MKII 2-channel Portable Digital Recorder. A Shure
SM12A-CN headset microphone with a frequency response of up to 15000 Hz was 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 15000 Hz was worn by the researcher during elicitation
sessions.

Participant consent was obtained verbally through audio recording before the start of any
data recording. Eckert (2014) mentioned that participants’ understanding of what they are asked
to do in the research and the implications of doing so are the responsibility of the researcher.
Thus, when a potential participant was chosen, a short meeting was conducted to explain the
research aims, needs, and expected outcomes. Participants’ questions were answered during
these meetings, and it was explained to them that their participation was totally voluntary and

they can choose to stop their participation at any point. Before recording any data from any
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participant, the information in the written consent form was read for the participant and the
following consent statement was recorded verbally:

“I have been informed about this study’s purpose, procedures, possible benefits and risks,

and I have received a copy of this form. I have been given the opportunity to ask questions

before giving consent, and I have been told that I can ask other questions at any time. I

voluntarily agree to participate in this study.”

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 recordings, a foam microphone windscreen (DeadCat Wind
Muff) was used on the Shure SM12A-CN 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 data were recorded in MOD format using a Panasonic
SDR-S50 Camcorder. All the data were saved on an external password protected Hard-Drive,
University of Leeds’ password protected cloud storage OneDrive, and a password protected HP
Folio 1020 EliteBook laptop. The same laptop was later used for analysing the data.

Ethical approvals for this study were obtained from University of Texas, Austin under

IRB reference: 2015-12-0037 and University of Leeds under ethics reference: FAHC 19-024.

3.5. ANALYSIS

Various linguistic analysis programmes were used to transcribe and analyse the data. The
audio data were phonetically/phonemically transcribed and analysed in PRAAT (Boersma &
Weenink, 2020). Phonemic transcriptions of some natural speech data were also done using

SayMore (SIL International, 2019b) and ELAN (Max Planck Institute for Psycholinguistics,
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2019). The transcribed data were later transferred to FLEXx (SIL International, 2019a) for further
future work.

The previously mentioned programmes were used for analysis purposes of the data in
addition to MS Word and Excel in certain cases. The statistical programmes R R Core Team
(2019) and R studio RStudio Team (2020) were also used for statistical analysis while working
on the emphatics and their plain counterparts in Harsasi for chapters 5 and 6.

All segmentation analyses were made using the PRAAT speech analysis software
(Boersma & Weenink, 2020). 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 5000 Hz for plosives, 11000 Hz
for fricatives. In spectrogram settings, the range of viewed frequencies was set between 0-5000
Hz. The window length was set at 0.005 in spectrogram settings.

All data were segmented and annotated in textgrids manually. However, before
segmenting the data needed for chapters 5 and 6 specifically, a number of PRAAT (Boersma &
Weenink, 2020) scripts were run for different purposes. A sound converting script was run to
convert all the WAV files into Mono sound files (Kawahara, 2009). After converting the files,
textgrid files were created for each sound file with the various needed tiers. Then, another script
adapted from a pause marking script by Lennes (2002) was run to mark pauses boundaries in all
needed tiers. Pause boundaries were later manually fixed during manual segmentation. After
marking the pauses, another script adopted from Styler (2008) was run to facilitate the
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 measurements for stops and fricatives. For
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example, the script for stops measured their VOTs and closure durations, in addition to the
presence or absence of glottal closure and release in utterance-initial, medial, and final positions.
After running the PRAAT (Boersma & Weenink, 2020) scripts and obtaining the
measurements, the data were analysed in R software for statistical computing (R Core Team,
2019). A number of R software packages were used in analysing the data, including: tidyverse
(Wickham et al., 2019), dplyr (Wickham, Frangois, Henry, Miiller, & Vaughan, 2021), car (Fox
& Weisberg, 2019), Ime4 (Bates, Machler, Bolker, & Walker, 2015), ImerTest (Kuznetsova,
Brockhoff, & Christensen, 2017), afex (Singmann, Bolker, Westfall, Aust, & Ben-Shachar,
2021), ggpubr (Kassambara, 2020), readxl (Wickham & Bryan, 2019), effects (Fox & Weisberg,
2019), emmeans (Russell, 2022), sjmisc (Ludecke, 2018), sjlabelled (Lidecke, 2022a), and sjPlot

(Ludecke, 2022b).
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4. Chapter Four: Phonetics and Phonology of Harsiisi

This chapter presents the results of the phonetics and phonology of Harstsi. It consists of
four sections. The first section presents and discusses the different consonantal phonemes of
Harstsi and their corresponding allophones in different environments. It aims to provide a
summary of the observations and the phonological analysis. More detail on some phonemes such
as pharyngeals, glottals, and emphatics will be given in later sections with full illustration. The
second section presents the status of the glottal stop /?/ and the pharyngeal fricative /§/. The third
section discusses the status of the emphatics in Harsiisi which include ‘backed’ and glottalised
ejectives. This section investigates the emphatics in detail and provides illustrations of the
observations in the data. The last section outlines the vowel phonemes of Harstsi and their
corresponding allophones in addition to the approximants.

All the data collected during different field visits were used for the analyses of this
chapter. The analysis was primarily auditory and the available minimal and near-minimal pairs in
the data were used to establish the phonemic inventory of the language. Waveforms and
spectrograms of vowel and consonant sounds were visually inspected using PRAAT (Boersma &
Weenink, 2020) to establish the allophonic realisations of phonemes. Generative phonological
rules were used based on the distribution of sounds in different environments to present the
allophony statements of sounds (Odden, 2005).

There are 30 consonant phonemes and seven vowel phonemes in Harstisi. The consonants
consist of eight stops, 14 fricatives, three laterals, two nasals, one tap, and two glides. Similar to

some other Semitic languages, Harsiisi has a class of consonants within its phonemic inventory
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that has a secondary place of articulation, generally known as emphatics. Interestingly, however,
the emphatics in Harstsi are articulated either as ‘backed’ or glottalised (see 4.3). There are five
long vowels and two short vowels. The long vowels in Harsisi can also be shortened in certain

environments resulting in short allophones.

4.1. CONSONANT PHONEMES

The phonemic inventory of Harsisi is larger than Arabic, but not as large as the
phonemic inventories of other MSALS, such as Mehri, Soqotri, or Sherét. It has a total of 30
distinct consonantal phonemes.

The following sections 4.1.1 to 4.1.6 discuss and explain the distinct phonemes of
Harstsi following the manner of articulation. The phonemes are transcribed phonemically and
presented in tables showing them in utterance-initial, utterance-medial, and utterance-final
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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Table 4.1 below shows the phonemic inventory of Harssi.

Voiceless t k
g i ?
g Voiced b d g
Emphatic t* K
» Voiceless f 0 s f X h h
H-
ﬁ Voiced 0 z B ¢
2
Emphatic o s ff
Voiceless {
E Voiced 1
a oice
i,
Emphatic ¥
Nasal m n
Ta
g Voiced g
Approximant w j

Table 4.1: Phonemic inventory of Harsiisi consonants.
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4.1.1.

Stops

As seen in Table 4.1 above, the stops in Harstsi are categorised into voiceless, voiced,

and emphatic. The voiceless stops are: a dental /t/ and a velar /k/. The voiced stops are: a labial

/b/, a dental /d/, a velar /g/, and glottal /?/, and the emphatics are: a dental /t/ and a velar /k’/.

Table 4.2 shows all the stop phonemes in initial, medial, and final environments. The examples

in the table show some of the phonemes in both stressed and unstressed syllables as Harsiisi has

lexical stress.

b/

/d/

n

1Y

g/

/buimeh/ ‘here DEM.LOC’
/beck/ ‘in LOC’

/de'fexr/ ‘to push
2M.SG.IMP’

/'te®/ ‘woman F.SG’
/['tewi/ ‘meat M.SG’
/tere:'kitb/ ‘cooking-setup
M.PL’

/'t'o:b/ ‘type of plant F.SG’

/'go:d/ ‘skin M.SG’
/ge'le:d/ ‘skins M.PL’
/'gexr/ “fell 3M.SG.PFV’

/'kellen/ ‘all’
/ker'me:m/ ‘mountain
M.SG’

/keh'lome/ ‘to know
3M.SG.FUT’

/he'buic/ ‘cold ADJY’
/keb'ko:b/ ‘stars M.PL’
/febe'dixt/ ‘liver M.SG’

/he'ddo:t/ ‘cradle F.SG’
/'0o:di/ ‘breast M.SG’
/je'din/ ‘new M.SG’

/?e'tom/ ‘you 2M.PL’
/he'tom/ ‘sky F.SG’
/den'buiten/ ‘tails F.PL’

/je'loit’em/ ‘to slap
3M.SG.IPFV’

/we'gem/ ‘male-child M.SG’
/t'ejge/ ‘house M.SG’
/wege'noit/ “girl-child F.SG’

/'dekmeh/ ‘that M.DEM’
/keb'kib/ ‘star M.SG’
/?es'ke:b/ ‘to pour
3IM.SG.IMP’
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/he:bu:b/ “‘people M.PL’
/'d%ecb/ ‘twig M.SG’
/keb'kitb/ ‘star M.SG’
/je'lubed/ “to hit
3M.SG.IPFV’

/'te:d/ ‘one M.SG’
/'go:d/ ‘skin M.SG’

/'hit/ ‘you 2C.SG’
/Pec'boit/ “four F.PL’
fje'titt/ six F.PL’

/'met‘t®/ ‘to pull
3M.SG.PFV’

/'sejg/ ‘man M.SG’
/e'jug/ ‘men M.PL’
/ne'herg/ ‘to play
3M.SG.PFV’

/'berek/ ‘knee F.SG’
/be're:k/ ‘knees F.PL’
/?en'Bok/ ‘to bit
3M.SG.PFV’



/hel'keit/ “circle F.SG’
X/ /'kejd/ ‘rope M.SG’ /xet*'re:lk’/ “stick F.SG’

/?e'tom/ ‘you 2M.PL’

1/
/?e'tem/ ‘you 2F.PL’

/s'e:'?eit/ ‘nine F.PL’

Table 4.2: Harstisi stop phonemes.
As seen in Table 4.2, Harstsi has one labial stop /b/ which has two allophones. In
utterance-initial and utterance-medial positions, it occurs as a voiced [b] as seen in

Figure 4.1 below, while in utterance-final positions it occurs as an ejective [p’] as seen in Figure

4.2 below.
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5000

Frequency (Hz)

0 didsddsc b MMM iia

jeke'boil
il e kK e b or 1
to accept 3M.SG.IPFV

0.9101

Figure 4.1: Spectrogram and waveform showing /b/ in /jek’'bo:l/ ‘to accept 3M.SG.IPFV”’.

100



T

¥

Frequency (Hz)

' N

'kewb

wolf, dog M.SG
0 0.7129

Figure 4.2: Spectrogram and waveform showing /b/ in /'kewb/ ‘wolf, dog M.SG’.

Table 4.3 below shows these allophones in their respective environments.

/ke'tebem/ - [ko.'t"a.bom] ‘to write /ke'to:b/ - [ka.'tomp’] “to write

Example
3M.PL.PFV’ 3M.SG.PFV’

Table 4.3: /b/ allophones.
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Table 4.3 shows that the voiced [b] and ejective [p’] allophones of the labial stop /b/ are
in complementary distribution since the data shows no occurrences of non-final ejective and final
voiced stops. Consequently, there is no minimal pair in the data that could suggest the [b] and
[p’] as separate phonemes. The distribution of the allophones can be stated by the following rule:

Rule 1:

bl > [pl/ _#

[b] elsewhere
In terms of dental stops, Harsiisi has /d/, /t/, and /t‘/. These three dentals can be

established as separate phonemes in Harstisi given the minimal pairs in Table 4.4 below.

/d/ /'de:b/ - ['de:p’] ‘snake M.SG’
/'te:b/ - ['t*erp’] “to repent 3M.SG.PFV’
/['tob/ - ['thop’] “to get tired 3M.SG.PFV’
I/ /'tob/ - ['t'o:p]] ‘type of a plant F.SG’

n

Table 4.4: Minimal pairs of /d/, /t/, and /t*/.

The data in Table 4.4 show that each dental is in contrastive distribution with the other
which prove them to be separate phonemes. In addition, unlike the voiced and voiceless dentals
/d/ and /t/, the emphatic /t*/ affects the formants of the following vowels, discussed in detail in
section 4.3.

Similar to the labial /b/, the voiced dental stop /d/ has two allophones, and one can be

interpreted as the result of a devoicing process. In utterance-initial and medial positions, it has a
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voiced allophone [d], while in utterance-final positions it has a voiceless ejective allophone [t’].
In some realisations it is preceded by a period of pre-glottalisation (see 5.3.1.2). The distribution
of the dental stop /d/ allophones can be stated by rule two below.

Rule 2:

al > g1/ _#

[d] elsewhere

The voiceless dental stop /t/ has two allophones. It has an aspirated [t"] and an
unaspirated [t]. The aspirated allophone occurs in utterance-final positions and in the onset of
stressed syllables. The unaspirated [t] occurs elsewhere. In some realisations, it is preceded by a
period of pre-aspiration (see 5.3.1.3). The distribution of the voiceless dental stop /t/ allophones
can be stated by rule three below.

Rule 3:

> [/ _#

P[+stressed]

[t] elsewhere

The final dental stop is the emphatic /t/. This phoneme is an interesting one with regard
to Semitic phonology, as it has ejective and ‘backed’ allophones. In terms of phonation, all the
allophones of /t‘/ are voiceless. The ejective allophone [t’] occurs in utterance-final positions,

and the ‘backed’ [t{] allophone occurs elsewhere. Some tokens in utterance-medial and final
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positions are preceded with a short period of pre-glottalisation (see 5.3.1.1). The distribution of
the emphatic dental stop /t‘/ allophones can be stated by rule four below.

Rule 4:

It > [/ _#

[£'] elsewhere

The voiceless emphatic dental stop /t*/ and its allophones are discussed in detail in 4.3.

Other stops in Harstsi are three velars: voiced velar /g/, voiceless velar /k/, and emphatic
velar /k’/. These three velars can be established as separate phonemes in Harsiisi given the

minimal pairs in Table 4.5 below.

g/ /ge'ro:f/ - [ga.'roif] ‘to brush out 3M.SG.PFV’

/k/ /ke'ro:f/ - [ka.'ro:f] “to sniff 3M.SG.PFV’
/ke'boir/ - [ko.'boir] ‘to say phrase Allah akbar 3M.SG.PFV’
X/ /Ke'boir/ - [Ka.'borr] ‘to bury 3M.SG.PFV’

Table 4.5: Minimal pairs of /g/, /k/, and /k’/.

The voiced velar stop /g/ has two allophones and undergoes utterance-final devoicing
similar to other stops in this position. It has a voiceless ejective [k’] which occurs in utterance-
final positions where it is released on a glottalic air stream and a voiced allophone [g] which

occurs elsewhere. Similar to the voiced dental stop /d/, some tokens of the voiced velar stop /g/
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are found to be preceded by a period of pre-glottalisation in utterance-final position (see 5.3.1.2).
The distribution of the voiced velar stop /g/ allophones can be stated by rule five below.

Rule 5:

g/ > [K]]_#

[g] elsewhere

Similar to the voiceless dental stop /t/, the voiceless velar stop /k/ has two allophones. It
has an aspirated allophone [k"] and an unaspirated allophone [k]. Moreover, in some realisations,
it is preceded by a period of pre-aspiration (see 5.3.1.3). In terms of phonation, all the allophones
of /k/ are voiceless. The aspirated allophone [k"] occurs in utterance-final positions and in onsets
of stressed syllables. The unaspirated allophone [k] occurs elsewhere. The distribution of the
voiceless velar stop /k/ allophones can be stated by rule six below.

Rule 6:

Kl => [/ (_#

P[+stressed]

[K] elsewhere

The last velar stop is the emphatic /k’/. This velar phoneme is very interesting in Harstisi
as it is found to be realised as an ejective in most environments unlike the other emphatics which
are ‘backed’ (discussed in detail in 4.3). It has two allophones: a ‘backed’ allophone [k¢] which
occurs in non-stressed utterance-medial positions and an ejective allophone [k’] which occurs

elsewhere. Rule seven below states the distribution of the velar emphatic stop /k’/ allophones. As
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for the emphatic dental stop /t*/, some of the tokens of the emphatic velar /k’/ are found with a
period of pre-glottalisation in some environments (see 5.3.1.1).
Rule 7:
C C
Kl > K]/ V| |V

[k’] elsewhere

The emphatic velar /k’/ is discussed in detail in section 4.3.

The final stop from Table 4.2 of Harsdsi is the glottal stop /?/. The glottal stop in Harsiisi
occurs in utterance-initial positions and rarely in utterance-medial positions. In utterance-final
positions, the glottal stop has not been attested in the data. Regardless of this limited occurrence,
the glottal stop /?/ in Harsiisi can be established as a separate phoneme based on the minimal pair

in Table 4.6 below.

RI e/ - [2am] Sf°
M/ /hemm/ - ['ha:m] ‘mother F.SG’

Table 4.6: Minimal pairs of /?/ and /h/.

The glottal stop /?/ is discussed in detail in section 4.2.
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41.2. Fricatives

Harstsi has voiceless and voiced fricatives. The voiced fricatives in turn are plain and
emphatic. The class of fricatives comprise the highest number of phonemes in Harsiisi with a
total of 16 fricatives. The voiced fricatives are: an interdental /d/, an alveolar /z/, a post-velar /x/,
and a pharyngeal /¢/. The emphatic fricatives are: an interdental /3/, an alveolar /s%/, a palato-
alveolar /[%/, and a lateral /¥/. The voiceless fricatives are: a labiodental /f/, an interdental /6/, an
alveolar /s/, a palato-alveolar /f/, a post-velar /y/, a pharyngeal /h/, a glottal /h/, and a lateral
/t/. Table 4.7 below shows these different phonemes in initial, medial, and final environments.

The alveolar-lateral fricatives /1/ and /¥/ are discussed in 4.1.3.

/1] /'ferm/ “foot M.SG’ /'ho:fel/ ‘stomach M.SG*  /'fekf/ ‘to sleep 2M.SG.IMP’

/'denemeh/ ‘this
/hej'din/ ‘ear M.SG’
M.SG.DEM’

18/ /he:'ditb/ ‘heart M.SG’
/'dekmeh/ ‘that
/he:'do:bet/ ‘hearts M.PL’

F.SG.DEM’
| /m'®emni/ ‘teeth M.PL’ . )
/Be'roh/ ‘two M.PL’ . ) /'tile®/ ‘third M.SG’
L i /tn'Bok/ “bit :
16/ /Bemenixt/ ‘eight F.PL’ , /'te6/ ‘woman F.SG’
o 3M.SG.PFV . _
/'Bo:di/ ‘breast M.SG’ /hemejd/ ‘women F.PL’

/'s0i0i/ ‘neck F.SG’
/d%e'fize/ ‘fingernail s ‘
¢ /je'd*oiley/ ‘to limp —
0 M.SG’ /Pei're:d'/ ‘male goat M.SG’
3M..SG.IPFV’
/'d%%erb/ ‘twig M.SG’
/?e'zem/ ‘to give
/jez'he:b/ ‘gets ready 2M.SG.IMP’ .
/z/ . i /'yebz/ ‘bread M.SG’
3M.SG.IPFV’ /we'zwm/ ‘to give

3M.SG.PFV’
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/s/

/s%/

15/

/5

[/

I/

18/

A/

¥/

/'seh/ ‘she 3F.SG’
/se'hoib/ ‘cloud M.SG’
/se'net/ ‘year F.SG’

/'s*ejd/ ‘fish M.SG’
/s‘e'wer/ ‘stone F.SG’
/'{ekf/ ‘to sleep
2M.SG.IMP’

/Ke'f'ewb/ ‘to cut
3M.SG.PFV’
/ffefe'ruit/ ‘bird M.SG’
/ffe'rorm/ “to slap
3M.SG.PFV’

/'sajg/ ‘man M.SG’
/'"xejbet/ “little’
/xe'mo:h/ “five F.PL’
/xet®'re:k’/ ‘stick F.SG’
/'Si:d/ “‘Eid M.SG’
/Se'neb/ ‘grapes M.SG’
/'Sejn/ ‘eye F.SG’

/he'ten/ ‘what’
/homn/ ‘where’
/hemm/ ‘mother F.SG’

/'hoth/ ‘1 1C.SG’
/'hit/ ‘you 2C.SG’
/'horm/ ‘they 3M.PL’

fAe'weit'/ “‘fire M.SG’

/'t'ejge/ ‘house M.SG’

/'mense:l/ ~ /'me:se:l/
‘rain M.SG’

/?es'ke:b/ ‘to pour
2M.SG.IMP’

/'hseb/ ‘count
2M.SG.IMP’

/Ke's'iir/ ‘short M.SG’
/Ke's‘eret/ ‘short F.SG’

/'jemfeh/ ‘yesterday’
/le'fim/ ‘tongue M.SG’

/he'(*e:ber/ “fingers F.PL’

/2e'sewf/ ‘above LOC’

[tyo:f/ ‘milk M.SG’
/ney'cize/ “nostril M.SG’

/fe'Sixc/ ‘barley M.SG’

/meS'ke:z/ ‘crutch M.SG’

/n'‘hey/ ‘we 1C.PL.INCL’

/jet"hok/ ‘to laugh
3M.SG.IPFV’
/je'horfer/ ‘to dig
3M.SG.IPFV’

/hothi/ “dirt M.SG’
/me'hwren/ ‘morning’
/keh'lome/ ‘to know
3M.SG.FUT’

/heten/ ‘what 3M.PL’

/her'l¥eit/  Acacia tortilis

F.SG
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/Pe:s’e'rers/ ‘to squeeze it
3M.SG.PFV’

/'beys'/ ‘pain M.SG’

/'hefizf/ ‘grass M.SG’

/Rel'tus/ ‘to kill 3SM.SG.PFV’

/de'jory/ ‘to faint 3M.SG.PFV’
/fe'tory/ ‘to blow to the head

3M.SG.PFV’

/je'modeh/ ‘to wipe
3M.SG.IPFV’
/'s*eileh/ ‘chubby M.SG’

/'denemeh/ ‘this M.SG.DEM’
/buimeh/ ‘here DEM.LOC’
/Be'roth/ ‘two M.PL’

/'?e/ ‘to stand 3M.SG.PFV’

/he'cud'/ < Acacia tortilis F.PL’



Table 4.7: Harstsi fricative phonemes.

The voiceless labiodental fricative /f/ in Harstsi has two allophones. It has a voiced
allophone [v] that often occurs in intervocalic positions and a voiceless [f] that occurs elsewhere.
The minimal pair in Table 4.8 below shows that the labiodental in Harsiisi can be established as a

separate phoneme since it is in contrastive distribution with the voiceless pharyngeal fricative

[h].

/1] /['ferm/ - ['fe:rm] ‘foot M.SG’
n/ /hemm/ - ['ha:m] ‘mother F.SG’

Table 4.8: Minimal pair of /f/ and /h/.

The distribution of the labiodental fricative /f/ allophones can be stated by rule eight
below.

Rule 8:

Ifl > [v]/IV_V

[f] elsewhere

In terms of interdentals, Harsiisi has a voiced /d/, an emphatic /0%/, and a voiceless /6/.
The interdental trio can be established as separate phonemes based on minimal and near-minimal

pairs as Table 4.9 shows below.
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s/ /jed'ri/ - [jid.'ri] ‘to bleed 3M.SG.IPFV’
/de'fixe/ - [0a.'fixr] ‘medicinal plant M.SG’

10/ /je0'ri/ - [ji6.'ri] ‘to become damp 3M.SG.IPFV’
85/ /d%e'fire/ - [8%0.'firr] ‘fingernail M.SG’

Table 4.9: Minimal and near-minimal pairs of /d/, /0/, and /0¢/.

In terms of the allophones, the voiced interdental fricative /d/ has two allophones. It has a
voiced allophone [8] which occurs in utterance-initial and medial positions, and a voiceless
allophone which occurs in utterance-final positions. Rule nine below states the distribution of the
emphatic interdental fricative /0%/ allophones.

Rule 9:

o > [0°]/ _#

[0] elsewhere

The voiceless interdental fricative /0/ has only one allophone in all environments which is

[0]. As Table 4.7 shows, this allophone is attested in utterance-initial, medial, and final positions.

The emphatic interdental fricative /0°/ has three allophones, a ‘backed’ voiceless [6¢], an
ejective [0°], and a ‘backed’ voiced [0°]. The ‘backed’ voiceless allophone occurs only in
utterance-initial position in the speech of some speakers. The ejective occurs only in utterance-
final position, while the ‘backed’ voiced allophone occurs elsewhere. Similar to the stop

emphatics /k’/ and /t‘/, the emphatic interdental fricative /3¢ is articulated as an ejective in

110



utterance-final position, and some tokens show it preceded with a period of pre-glottalisation
(see 6.3.1.1). The emphatic interdental fricative /0/ is discussed in detail in 4.3. Rule 10 below
states the distribution of the emphatic interdental fricative /0%/ allophones.
Rule 10:
/65 > [0 or [6]/#
6]/ _#

[0%] elsewhere

Harsusi has three alveolar fricatives, which are a voiced alveolar /z/, a voiceless alveolar
/s/, and an emphatic alveolar /s*/. The minimal and near-minimal pairs in Table 4.10 below show
that these sounds are in contrastive distribution; therefore, they are separate phonemes in

Harsisi.
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[zl /ze'rome/ - [za.'rorne] ‘to visit 3M.SG.FUT’

/sii'rone/ - [sii'rone] ‘to go 3M.SG.FUT’
/se'boir/ - [sa.'boir] ‘to scout 3M.SG.PFV’

/s%/ /s'e'boir/ - [s*a.'boir] ‘to wait 3M.SG.PFV’

/s/

Table 4.10: Minimal and near-minimal pairs of /z/, /s/, and /s%/.

The voiced alveolar fricative /z/ and the voiceless alveolar fricative /s/ can be established
as separate phonemes based on the near-minimal pair /ze ro:ne/ - [za. ro:.ne] ‘to visit
3M.SG.FUT’ and /si: "ro:ne/ - [si:"ro:.ne] ‘to go 3M.SG.FUT’. The minimal pair /se bo:r/ -
[sa.'bo:r] ‘to scout 3M.SG.PFV’ and /s‘e'bo:r/ - [s*3.'bo:r] ‘to wait 3M.SG.PFV’ show that the
voiceless alveolar fricative [s] is in contrastive distribution with the emphatic alveolar [s].
Therefore, the emphatic alveolar fricative /s%/ can also be established as a separate phoneme. In
addition, the emphatic alveolar /s*/ can also be established as a separate phoneme as it affects the
vowel formants of the following vowels unlike the non-emphatic counterparts. The emphatic

alveolar /s%/ is discussed in detail in 4.3.

The voiced alveolar fricative /z/ has two allophones that occur in different environments.
In utterance-initial and medial positions, it is realised as a voiced fricative [z]. However, in
utterance-final positions, it undergoes devoicing and is realised as an ejective fricative [s’], as in
the word /"yebz/ - ['yebs’] ‘bread M.SG’. Heselwood & Watson (2018) mentioned that in Mehri

final voiced fricatives are articulated as unaspirated devoiced pulmonics. Watson thought that if
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/z/ in Harstsi patterned like /z/ in Mehri, then it will be distinguishable from /s/ in utterance-final
positions as it will look more like /s¢/ in this position (Personal Communication). Further
investigations relied on systematic elicited data using wordlists revealed that was the case in
Harstsi as well. In utterance-final positions the voiced alveolar fricative /z/ is realised as a
voiceless ejective fricative [s’] in the majority of tokens in the data which follows the same
pattern of other voiced stops in this position. The utterance-final realisation of this segment is
discussed in detail under 6.3.1.2. Rule 11 below states the distribution of the voiced alveolar
fricative /z/ allophones.

Rule 11:

1zl > [s’] ] _#

[z] elsewhere

The voiceless alveolar fricative /s/ has only one voiceless allophone [s] which occurs in
all environments. Among the alveolar fricatives in Harsiisi, the voiceless alveolar /s/ is the most

widespread. The voiceless alveolar fricative /s/ is discussed in more detail in 6.3.1.3.2.

The emphatic alveolar fricative /s¥/ has one voiceless ‘backed’ allophone [s*] which
occurs in all environments. In one token by a single speaker, it is voiced inter-vocalically,
however, in the majority of the data, it occurs as a voiceless [s*]. Similar to the other emphatics,
the voiceless alveolar fricative /s'/ affects the formants of the following vowels and it is

discussed in detail in 4.3.
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The palato-alveolars in Harstsi are: a voiceless palato-alveolar fricative /[/ and an
emphatic palato-alveolar fricative /[%/. The minimal and near-minimal pairs in Table 4.11 below
shows these sounds in contrastive distribution with other sounds and, therefore, they are separate

phonemes in Harsusi.

i/ /fel/ - ['feh] ‘with him 3M.SG.
/s/ /'seh/ - ['seh] ‘she 3F.SG.’
55/ /fie'romm/ - [[¥2.'rorm] “‘to slap 3M.SG.PFV’

Is¥/ /s'e'romeh/ - [s%2.'ro;.moh] ‘now ADV’

Table 4.11: Minimal and near-minimal pairs of /[/ and /[*/.

Table 4.11 shows that the voiceless palato-alveolar fricative [[f] is in contrastive
distribution with the voiceless alveolar fricative [s] given the minimal pair of the words /' feh/ -
['feh] ‘with him 3M.SG.” and /'seh/ - ['seh] ‘she 3F.SG.’. Similarly, the emphatic palato-
alveolar [[*] is in contrastive distribution with the emphatic alveolar fricative [s] in the near-
minimal pair /f*e'ro:m/ - [[*3.'ro:m] ‘to slap 3M.SG.PFV’ and /s‘e'c0:meh/ - [s%. ro:.mah] ‘now
ADV’. Therefore, the voiceless palato-alveolar fricative /[/ and the emphatic palato-alveolar /[*/

are separate phonemes In Harsiisi.

The voiceless palato-alveolar fricative /f/ has only one allophone [[] which occurs in all
environments. It is attested in utterance-initial, medial, and final positions as seen in Table 4.11

above.
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The emphatic palato-alveolar fricative /[%/ also has one ‘backed’ allophone [[*] which
occurs in all environments. It can be voiced sometimes inter-vocalically; 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 phonemes in Harsisi, as it is in the other MSAL, and occurs only in a handful of words in
the language. As for the other emphatics, it has an effect on the formants of adjacent vowels. The

articulation of the emphatic palato-alveolar fricative is discussed in 4.3.

There are two post-velar phonemes in Harstisi: a voiced /¥/ and a voiceless /y/. These

sounds can be established as separate phonemes based on the minimal pair in Table 4.12 below.

1i:74 /e'boir/ - [Ba.'boir] ‘to meet 3M.SG.PFV’
I/ Iye'boir/ - [xa.'boir] ‘to know/ask for news 3M.SG.PFV’

Table 4.12: /¥/ and /¢/ minimal pair.

The voiced post-velar fricative /¥/ has two allophones: a voiced [¥] and a voiceless [y]
allophone. The latter occurs only in utterance-final position, consistent with the devoicing

process. Rule 12 below states the distribution of the voiced post-velar fricative /&/ allophones.

Rule 12:
/sl > [x] | _#

[¥] elsewhere
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The voiceless post-velar fricative /y/ has one allophone. It occurs as a voiceless allophone

[x] in all positions investigated in this study.

The voiced pharyngeal /S/ is a separate phoneme in Harsisi, however, its occurrence is

limited to certain words and positions. It is discussed in detail in 4.2 below.

The voiceless pharyngeal fricative /h/ is attested in utterance-initial, medial, and final
positions as seen in Table 4.7 above. It can be established as a separate phoneme given the
minimal pair in Table 4.13 below. As for the allophones, it has one voiceless allophone [h]

which occurs in all contexts.

n/ /he'roxm/ - [ha.'ro:m] ‘forbidden ADJ’
/h/ /he'roxm/ - [ha.'rorm] ‘plant M.SG’

Table 4.13: /h/ and /h/ minimal pair.

The voiced glottal fricative /h/ is also an established separate phoneme in Harstsi based
on the data in Table 4.13 above. It has a voiced allophone [fi] and a voiceless allophone [h]. The
voiced [A] occurs in intervocalic positions, while the voiceless [h] occurs elsewhere. The

distribution of the voiced glottal fricative /h/ allophones can be stated by rule 13 below.
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Rule 13:
/h/ > [R]/V_V

[h] elsewhere

Since the voiced allophone [fi] of the voiced glottal fricative /h/ occurs as a result of
voicing assimilation in intervocalic position, a voicing rule in Harsiisi can be formulated for the
voicing of the voiced glottal fricative /h/ as Rule 14 below.

Rule 14:

/n/ [-Voice] > [+Voice] /V_V

4.1.3. Laterals

The laterals in Harstsi have a 3-way distinction. The laterals are: a voiced alveolar-lateral
/l/, a voiceless alveolar-lateral fricative /1/, and an emphatic alveolar-lateral fricative /I*/. All the
laterals are attested in utterance-initial, medial, and final positions. Table 4.14 below shows the

laterals in all three environments.
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/'kellen/ ‘all of’
/le'fin/ ‘tongue M.SG’ /'mo:l/ ‘wealth M.SG’

n . i /'ho:leh/ ‘big M.SG’ |
/le'bwn/ ‘white M.SG’ /'ho:fel/ ‘belly M.SG’
/'koib/ “‘dog/wolf M.SG’
/'tebeh/ ‘fat M.SG’ | , /'ret/ ‘snakes M.PL’
7 | ) /he'ten/ ‘what | )
/e:df/ ‘hair M.SG’ /ter'he:t/ ‘to wipe 2M.SG.IMP’

/he'¥oxr/ ‘green M.SG’

A/ /¥e.her/ ‘back M.SG’ ;
/n¥'e:f/ ‘mattress M.SG’

/Perel’/ ‘wide ADJ’

Table 4.14: Harsusi lateral phonemes.

The voiced alveolar lateral /I/ has one voiced allophone [I] which occurs in all

environments. It can be established as a separate phoneme in Harsiisi given the minimal pair in

Table 4.15 below.

n /jel'hoik’/ - [jil.'"ho:k] “to catch up/help 3M.SG.IPFV’
It/ /jer'hoik’/ - [jir.'ho:k’] ‘to be distant 3M.SG.IPFV’

Table 4.15: Minimal pair of /1/ and /r/.

The data in Table 4.15 above show that the voiced alveolar lateral [I] is in contrastive
distribution with the voiced alveolar tap [r], and therefore, it can be established as a separate
phoneme. An interesting point about the voiced alveolar lateral /1/ is that it is vocalised in certain
contexts. In mono-syllabic words, the /I/ is vocalised when it occurs before a consonant in coda
position. Table 4.16 below shows two tokens from the data where the alveolar lateral /I/ is

deleted.
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/koib/ - ['k"o:p’] or ['k"ewp’] ‘dog/wolf /ke'lo:b/ - [k".'lo:p’] “dogs/wolves
N MSG M.PL’
/'go:d/ - ['goit’] ‘skin M.SG’ /ge'lexd/ - [ga.'lext’] “skins M.PL’

Table 4.16: /1/ deletion data.

As seen in Table 4.16 above, in the monosyllabic singular forms of the words ‘dog/wolf
and ‘skin’, the voiced alveolar lateral /I/ is vocalised before a stop. However, in the plural forms
of the same words, the /I/ surfaces to show that it is part of the root of these words. Watson
(2012) found a similar process in Mehri and termed it as /l/ vocalization’. She found the process

to be more common in the Mehreyyet dialect of Mehri than in Mahriyot (Watson, 2012).

Both the voiceless alveolar-lateral fricative /#/ and the emphatic alveolar-lateral fricative
[/ can be established as separate phonemes based on the minimal pair in Table 4.17 below

which shows the sounds in contrastive distribution.

A/ /je¥boib/ - [jit.'bo:p’] ‘to climb 3M.SG.IPFV’
A/ /jet"'boib/ - [jit'.'bo:p] ‘to chat 3M.SG.IPFV’

Table 4.17: Minimal pair of /{/ and /1%/.
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The voiceless alveolar-lateral fricative /¥/ has only one voiceless allophone [1] which
occurs in all environments. As seen in Table 4.14 above, the same allophone [1] has been attested
in utterance-initial, medial, and final positions. The voiceless alveolar-lateral fricative /¥/ is

discussed in more detail in 6.3.1.3.4.

The emphatic alveolar-lateral fricative /¥/ has two allophones that occur in different
environments. It has a voiced ‘backed’ allophone [f] which occurs intervocalically and a
voiceless ‘backed’ allophone [¥] which occurs elsewhere. The word /he ¥o:r/ - [ha. Bfo:r] ‘green
M.SG’ in Table 4.14 shows the context for /¥ voicing. Rule 15 below states the distribution of
the emphatic alveolar-lateral fricative /¥/ allophones.

Rule 15:

K> [B]/V_V

[¥¥] elsewhere

Since the voiced ‘backed’ allophone [5¢] occurs as a result of voicing assimilation in
intervocalic positions, a voicing rule in Harsiisi can be formulated for the voicing of the emphatic
alveolar-lateral fricative /*/ as Rule 16 below.

Rule 16:

/¥/ [-Voice] > [+Voice] /V_V

The articulation of the emphatic alveolar-lateral fricative /1/ is discussed in 4.3.
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414, Nasals

The nasals in Harsusi are: a labial /m/ and an alveolar /n/. Both nasals are attested in
utterance-initial, medial, and final positions. Table 4.18 below shows the nasals and their

allophones in different environments.

/'meken/ ‘a lot ADJ’ /ken'mu:t/ ‘louse F.SG’ /?a'tom/ ‘you 2M.PL’
/m/ /meBe'neit/ ‘tooth F.SG”  /ker'me:m/ ‘mountain M.SG’ /'ferm/ “foot M.SG’
/'mo:h/ ‘water M.SG’ /jem'fe:h/ ‘yesterday ADV’ /he'jum/ ‘sun F.SG’
/nois‘ereh/ ‘now ADV’ | /de'ne:b/ ‘tail M.SG’ /'sem/ ‘they 3F.PL’
o /n'dey/ ‘smoke M.SG’ /den'buiten/ ‘tails M.PL’ /'hom/ ‘where ADV’
/ne'hwren/ ‘morning /?en'kome:/ ‘to come /we'gem/ ‘male-child
ADV’ 1C.SG.FUT’ M.SG’

Table 4.18: Harstisi nasal phonemes.

The nasals in Harstisi can be established as separate phonemes based on the minimal pair
in Table 4.19 below. The possessive marker for plural masculine subjects is /-kem/ - [kam]

‘your M.PL’ and the possessive marker for plural feminine subjects is /-ken/ - [kan] ‘your F.PL’.

/m/ /hej'biit-kem/ [hei.'bit.kom] ‘your camel 2M.PL’
/n/ /hej'bit-ken/ [hei.'bit.ken] ‘your camel 2F.PL’

Table 4.19: Minimal pair of /m/ and /n/.
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The results based on visual observations of spectrograms and waveforms show both

nasals to be devoiced in utterance-final positions as seen in Figure 4.3 below.
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Figure 4.3: Spectrogram and Waveform showing devoiced /n/ in /k’ew:n/ ‘horn M.SG”’.

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

during the articulation of both nasals in utterance-final positions. Heselwood & Watson (2018)

122



mentioned that Mehri sonorants which include the nasals /m, n/ are silently articulated in
utterance final positions. Their definition of silent articulation was that it is an articulatory
movement that is suitable to realise a phoneme without acoustic output (Heselwood & Watson,

2018).

The labial nasal /m/ has two allophones that occur in different environments. It has a
voiced allophone [m] which occurs utterance-initially and medially, and a voiceless allophone
[m] that occurs utterance-finally. Rule 17 below states the distribution of the labial nasal /m/
allophones.

Rule 17:

m/ > [m] /_#

[m] elsewhere

The alveolar nasal /n/ has five allophones that occur in different environments. It has a
voiced labial [m] which occurs utterance-medially when followed by a labial, a voiced velar /n/
which occurs when followed by a velar, a voiced labio-dental [m] which occurs when followed
by a labio-dental, a voiceless /n/ which occurs utterance-finally, and a voiced alveolar [n] which

occurs elsewhere. Rule 18 below states the distribution of the alveolar nasal /n/ allophones.
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Rule 18:

> ([m]]/ (_[+labia] )
[n] _ [+velar]
[m] __ [+labio-dental]
[n] ) \—# _J

[n] elsewhere

As seen in 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 Arabic (Watson, 2007).

4.1.5. Tap

Harsisi has one alveolar tap /r/. The alveolar tap /r/ can be established as a separate
phoneme based on the minimal pair in Table 4.15 above. Table 4.20 below shows /¢/ in different

environments.

/re'mo:det/ ‘ashes /he'rut’/ “acacia tree F.SG’ /de'fexc/ ‘to push

1o/ F.PL’ /'berek/ ‘knee F.SG’ 3.M.SG.PFV’
/'rehek’/ ‘far M.SG’ /fe'crome/ “to fly /he'¥oir/ ‘green M.SG’
/re'jeh/ ‘wind F.SG’ 1C.SG.FUT’ /'fere/ “feather F.SG’

Table 4.20: Harsusi tap phoneme.
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The alveolar tap /r/ has two allophones: a voiced trill [r] and a voiced tap [r]. The voiced
trill [r] occurs when geminate and in utterance-final positions, while the voiced tap [r] occurs
elsewhere. Rule 19 below states the distribution of /r/ allophones.

Rule 19:

It/ > [r] ] CiC1__

#

[r] elsewhere

4.1.6. Glides

There are two phonemic glides in Harsisi, a voiced labial velar /w/ and a voiced palatal

/jl. Table 4.21 below shows these phonemes in different environments.

/ber'wort/ ‘to give birth

/we'relk/ ‘leaves , /'bizrw/ ‘to give birth
, 3F.SG.PFV ,
F.PL . 3F.PL.PFV
. /jeterwem/ ‘to eat SM.PL.IPFV’
Iwi /'worrey/ ‘month . ] /je'terw/ ‘to eat 3M.SG.IPFV’
, /jekewi/ ‘to vomit . . )
M.SG , /meke'nertw/ ‘male child
, 3M.SG.IPFV
/'wey/ ‘and’ M.SG’

/je'tit/ ‘six F.PL’ . )
. ] /hel'lejo/ ‘night M.SG’
/jeneth/ ‘wing

il MSG’ /?ejomten/ ‘eyes F.PL’ /be-he'llej/ ‘at night/tonight’

/'jumet/ ‘day F.SG’

Table 4.21: Harstsi glide phonemes.
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Both of the glides can be established as separate phonemes based on the minimal and

near-minimal pairs in Table 4.22 below.

Iwil /'we:/ ['we] ‘and’
/k/ /'ke/ ['ke] ‘with’
il /he'jum/ [hi.'jum] ‘sun F.SG’

g/ /he'gomm/ [ho.'goim] ‘to leave camels in safe place and return home 3M.SG.PFV’

Table 4.22: Minimal and near-minimal pairs of /w/ and /j/.

The data in Table 4.22 above show that the labial velar [w] is in contrastive distribution

with the voiceless velar stop [K]; therefore, it is a separate phoneme in Harsiisi. Similarly, the
palatal [j] is in contrastive distribution with the voiced velar stop [g]; therefore, it is also a
separate phoneme.
Both glides have two separate allophones for each which occur in different environments. The
data in Table 4.21 above show both glides in various environments. The labial velar /w/ has a
high-mid back rounded allophone [0] which occurs in utterance-final positions and a labial velar
[w] which occurs elsewhere. Similarly, the palatal /j/ has a high front unrounded allophone [i]
which occurs in utterance-final positions and a palatal [j] which occurs elsewhere. Rules 20 and
21 below state the distribution of the labial velar /w/ and the palatal /j/ allophones, respectively.

Rule 20:

Iwl > [o] I _#

[w] elsewhere
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Rule 21:
il 2> 1 _#

[j] elsewhere

It can be seen that both of the glides surface as short vowels in utterance-final position
and as glides in other environments. Therefore, a general rule for Harstsi glide realisation in
utterance-final positions can be formulated as Rule 22 below.

Rule 22:

/C/ [-Consonantal , -Syllabic] = [V] [-Consonantal , +Syllabic] / __ #

Apart from these two phonemic glides, Harsiisi also has some allophonic diphthongs as a
result of long vowel diphthongisation in certain contexts which are discussed in detail in 4.4.2.
As a result of this diphthongisation process, distinguishing the (vowel + glide) clusters from
diphthongised vowels is not straightforward and especially in utterance-final positions where the
glides surface as vowels themselves. Nonetheless, the consonantal root of the words can be taken
as a distinguishing criterion for (vowel + glide) clusters in Harstsi. The data in Table 4.23 below

show how the consonantal root helps in distinguishing the (vowel + glide) clusters.
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/b-r-  /'bixrw/ - ['bir.ro] ‘to give birth /ber'woit/ - [bar.'woit] ‘to give birth
w/ 3F.PL.PFV’ 3F.SG.PFV’
N1/ /be-he'llej/ - [bo-ho.'l:ei] ‘at night/tonight” | /hel'lezjo/ - [ho.'liz.jo] ‘night M.SG’
/g-n-2/  /ge'noy/ - [ga.'no] ‘to sit 3F.PL.PFV’ /ge'noit/ [ga.'noit] ‘to sit 3F.SG.PFV’

Table 4.23: Examples of Vowel + Glide clusters.

By looking at the data in Table 4.23, it can be seen that the word for ‘to give birth’ has
the consonantal root /b-r-w/ in Harsiisi. The labial velar /w/ which is part of the consonantal root
surfaces as a high-mid back rounded vowel [0] when the word is in perfective aspect for plural
subjects as in /'bi:ew/ - ['bii.ro] ‘to give birth 3F.PL.PFV’. However, in the perfective aspect for
singular subjects, the labial velar /w/ of the consonantal root surfaces as a glide [w] as in the
word /ber'wo:t/ - [bar.'wo:t] ‘to give birth 3F.SG.PFV’. In comparison, the word for ‘to sit” has
the consonantal root /g-n-?/ in Harstsi. In the perfective aspect for plural subjects it surfaces as
/ge'no:/ - [ga.'no] ‘to sit 3F.PL.PFV’ which is similar to the form for the word ‘to give birth’ as
seen previously. However, in the perfective aspect for singular subjects the word for ‘to sit’
surfaces as /ge'no:t/ - [ga.'no:t] ‘to sit 3F.SG.PFV’ with no glide as was the case for the word
‘to give birth’. These previous examples show that the consonantal root can be taken as a
criterion to distinguish the (vowel + glide) clusters from diphthongised vowels.

In the case of the voiced palatal /j/, data in Table 4.23 above show that the word for
‘night” has the consonantal root /1-1-j/ in Harstisi which gets the definite marker /h-/ in these
examples. The voiced palatal /j/ shows up as a high front unrounded vowel [i] when it is in

utterance-final position as in the word /be-he'llej/ - [ba-ha.'l:ei] ‘at night/tonight’. In non-final
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positions, however, the palatal /j/ surfaces as a glide [j] as in the word /helle:jo/ - [ha.'1i:.jo]

‘night M.SG’.

4.2. THE GLOTTAL /2/ AND THE PHARYNGEAL /¢/

The glottal stop /?/ and the voiced pharyngeal /§/ are interesting and complicated in
Harstsi. They are both realised differently in different environments. The voiced pharyngeal /S/
has been attested utterance-initially and medially in a handful of Harstisi words in addition to
some Arabic words borrowed into Harsisi, but the glottal stop /?/ has been attested only
utterance-initially.

From a historical point of view, the Proto-Semitic voiced pharyngeal /§/ has changed into
a glottal stop /?/ (Kogan, 2011). In the reconstruction of the Proto-Semitic word for ‘bone’,
Kogan (2011) showed that the etymological *¢ has changed into a glottal /?/ in Mehri as in the
word /2ad‘amét/ (p. 58). This change is also seen in Harstsi in the elicitation of the same word as
it is given as /?ed‘emet/ - [2a.0°e.met] ‘back F.SG’. This change can be further proven from the
fact that certain words in Harsisi are attested with either a voiced pharyngeal /S/ or a glottal stop
[?/ as in the word /se:'Ci:t/ - [se:." ?eit] or [se:. Cait] ‘nine F.SG’. Therefore, it can be said that the
low attestation of the voiced pharyngeal /$/ in Harsusi is due to the fact that it underwent
diachronic change into a glottal stop /7/.

A similar change of the voiced pharyngeal is also found in Mehri. Rubin (2018) stated
that in Omani Mehri, the voiced pharyngeal /¢/ is lost in most positions except in some
environments. It is retained when followed by stressed /o/ in a closed syllable or diphthong /ej/ in

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 in “the sequence V'y which we find in D/L-Stem forms of I-°, II-y verbs”
(Rubin, 2018, p. 25). On the other hand, Watson et al. (2020) said that the voiced pharyngeal /S/
is realised as /§/ when it precedes /j/, /i/, unstressed /i/ or stressed /o/ (p. 18). Moreover, they
showed that etymological *§ when not realised as [{] causes the realisation of back vowels and
diphthongisation of following long high vowels (Watson et al., 2020, p. 18).

In the Harsisi data, the voiced pharyngeal /S/ occurs in a few environments only
utterance-initially and medially. It occurs as onset to stressed syllable with /e/ as in /be’Celi/ -
[ba.’Celi] ‘owners of C.PL’. Moreover, it occurs before the glide /j/ or vowel /i:/ as in /beS ‘jo:r/ -
[ba€.jo:r] ‘male-camel M.SG’ and /'Si:d/ - ['Si: '] ‘Eid festival M.SG’. Table 4.24 below

shows some of the Harstisi words where the voiced pharyngeal is realised as /9/.

o o /s*e'Ciit/ - [s'a:.'Cait] ~ [s'a:.'?ait] ‘nine
/'Sejnumnet/ - ['Cej.nu.nat]

i F.SG’
‘little ADJ’
. . /mef'jomn/ - [maS.'jomn] or [ma.?.join]
/'tedd/ - ['Yed:] ‘to count . ) ,
intestines F.PL Not

8/ 2M.SG.IMP’
/'i:d/ - ['Ci: £] “Eid festival
M.SG’

/beS'joir/ - [baS.joir] ‘male-camel M.PL>  Attested
/KeS'jort/ - [Ka8.'joit] ‘female-spirit F.SG’

/Ke!'Sj/ - [Ke:.'%i] ‘male-spirit M.SG’

/be'SCeli/ - [ba.'Teli] ‘owners of C.PL’

Table 4.24: Voiced pharyngeal /¢/.

An interesting point about the attestation of the voiced pharyngeal /¢/ in the few examples
in Harstisi is that they are mostly either nouns or adjectives. It should be noted here, however,

that the occurrence of the pharyngeal /§/ is more frequent in the speech of the younger generation
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and in words borrowed from or having a similar form in Arabic as in the words /'¢i:d/ - ['Si:t’]
‘Eid occasion M.SG’ and /'Sajn/ - ['€ain] ~ ['?ain] ‘eye F.SG’.

As for the glottal stop, it has not been attested in Harsiisi except word-initially and in the
few instances where it alternates with the voiced pharyngeal /S/ as seen in Table 4.24 above.

Table 4.25 below shows the glottal stop word-initially in Harstsi.

/'?ejn/ - ['?ain] ‘eye F.SG’
[Yem/ - ['?aim] ‘if’
/e'muie/ - [Pa'mur] ‘to say 3M.SG.PFV’
/Pe'tom/ - [?a.'toom] ‘you 2M.PL’

12/ /?e'tem/ - [2a.'tem] ‘you 2F.PL’
/Ye'ffer/ - [2a.'fer] ‘red M.SG’
/Yen'fer/ - [2ah.’ferr] ‘to dig 1C.SG.IPFV’
/?e'zem/ - [?a.’zem] ‘to give 1C.SG.IPFV’
/?el'be:d/ - [2al.'beit’] ‘to hit 1C.SG.IPFV’

Table 4.25: Glottal stop /?/.

In utterance-medial positions, the glottal stop /?/ in Harstisi is dropped. This drop can be
proven by looking at the consonantal roots of Harsiisi words including the glottal /?/ and how
they are realised in different environments. For instance, the consonantal root for the word ‘say’
is /$-m-r/ and, as seen in Table 4.25, it is realised with the glottal stop as /?e:'mu:r/ - [2a:. 'mu:r]
‘to say 3M.SG.PFV’ word-initially. However, word-medially, the glottal stop /?/, which is
substituting the voiced pharyngeal in this word, is dropped and the word is realised as /'jewmer/

- ['jeu.mor] ‘to say 3SM.SG.IPFV’.
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In utterance-final positions, the- glottal stop /?/ is dropped completely, but sometimes
creaky voice is seen on the final vowel. For instance, the word with the consonantal root /b-t*-?/
is realised in Harstsi as /je 'bo:t'e/ - [ji. 'bo:.t'a] ‘to slow 3M.SG.IPFV’. Similarly, the word for
‘come’ with the consonantal root /n-k-S/ is realised as /'nka:/ - ['n.ka:] ‘to come 2M.SG.IMP’

where the glottal stop substituting the voiced pharyngeal /$/ is dropped as seen in Figure 4.4

below.

5000
S
z
&
o
<]
3
o
&
52

0

n k e
to come 2M.SG.IMP
0 0.6312

Figure 4.4. Spectrogram and waveform showing the drop of the glottal /?/.
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In conclusion, data show that the historical voiced pharyngeal /S/ has changed into a
glottal stop /?/ which is dropped utterance-medially and finally in Harsasi. This explains the low
occurrence of the pharyngeal /S/ in Harsiisi words. Nonetheless, there are a few phonological
environments and a few Harstisi words where the historical voiced pharyngeal /§/ is still retained
as seen in Table 4.24. It should be also noted here that the voiced pharyngeal /S/ always occurs in
words borrowed from Arabic into Harstsi. The glottal stop /?/ is attested only in utterance-initial

positions and does not occur in utterance-medial and final positions.

4.3. THE EMPHATICS

As mentioned in 2.4, similar to other Semitic languages, Harsisi includes a class of
consonants which act as a phonological category generally known by the term emphatics.
Interestingly, the emphatics in Harstsi include both ejectives and ‘backed’ consonants.

In the following sections 4.3.1 and 4.3.2 each type of Harsiisi emphatics, ejective and
‘backed’, will be investigated and discussed in detail based on the visual examination of the
waveforms and spectrograms.

It should be noted here that the illustrative images in the following sections below are
transcribed phonemically and broad phonetically in case of some long vowels. In addition, 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 spectrograms and waveforms show that the articulation of
emphatic stops is context dependent. Each emphatic stop is articulated differently in different
environments.

The emphatic dental stop /t*/ occurs in utterance-initial, medial, and final positions and is
articulated differently in these environments. Visual inspections show that it is realised as an
ejective only in utterance-final positions. As seen in Figure 4.5 below, a spike can be seen in the
waveform which is suggestive of glottalic release after the initial oral release in the word
/jem't'awt?/ - [jim. tfawt’] ‘to pull 3M.SG.IPFV’. In addition, the spectrogram also shows a
silent period suggestive of glottal closure after the initial oral burst. The secondary burst is brief,
which suggests a weak glottal release in this token.

By contrast, in utterance-initial and medial positions, the emphatic alveolar /t*/ is not
realised as an ejective, as the glottalic spike or burst cannot be seen in the waveforms and
spectrograms in Figure 4.6 and Figure 4.7 below.

It should be noted, however, that few tokens in the data also showed a short period of
irregular cycles in the waveform preceding the oral closure of the emphatic dental stop /t*/ in
utterance-final position mainly, but sometimes in utterance-medial as well. Such a short period is
seen in Figure 4.5 below which is suggestive of pre-glottalisation in these realisations. In
addition, creaky voice can also be seen on the vowel preceding the emphatic dental stop /t/;
nonetheless, other non-emphatic segments also showed sometimes creaky voice on preceding

vowels.
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5000

Frequency (Hz)

t*
to pull 3MSG.IPEV

0 / 0.6535

[£]

Figure 4.5: Spectrogram and waveform showing the glottal release spike and burst in the
emphatic /t'/ in /jem t'ewt'/ - [jim. tfawt’] ‘to pull 3M.SG.IPFV”.
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Figure 4.6: Spectrogram and waveform lacking the glottal release spike and burst in the emphatic
/t/in /'te:d/ - [ 'fa:t’] ‘one M.SG’.
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5000-

Frequency (Hz)

yete're:k’

e |r B K

stick F.SG

0.7259

Figure 4.7: Spectrogram and waveform lacking the glottal release spike and burst in the emphatic
/t/ in /yet'e ra:k’/ - [xot®a. re:k’] ‘stick F.SG’.

As for the velar emphatic stop /k’/, it also occurs in utterance-initial, medial, and final
positions and is realised differently in each environment. It is realised as an ejective in utterance-
initial and final positions more commonly. In utterance-medial positions it is realised as an
ejective in a few tokens only. Figure 4.8 below clearly shows a second burst in the waveform
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after the oral burst which is typical of glottalic release in the word /'k’e:1/ - ['k’g:]] ‘to pour
3M.SG.PFV’. Moreover, the spectrogram also shows a glottal burst after the initial oral burst
which shows that the velar emphatic /k’/ is realised as an ejective in this environment.
Similarly, in utterance-final positions the emphatic velar stop /k’/ is realised as an
ejective consonant. Figure 4.9 below shows the glottal release spike and burst in the velar

emphatic /k’/ in the word /te bu:rek’/ - [to.'bu:.cok’] ‘to flash, lighten 3F.SG.IPFV’.
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Frequency (Hz)

Ke:l

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

[k’]

Figure 4.8: Spectrogram and waveform showing the glottal release spike and burst in the
emphatic /k’/in /k’e:l/ - ['k’e:]] ‘to pour 3M.SG.PFV’.
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Frequency (Hz)

t le|] b W r| e /k’

to flash; lighten 3M SG IPFY/
/ 0.8328

[k’]

Figure 4.9: Spectrogram and waveform showing the glottal release spike and burst in the
emphatic /k’/ in /te ' bewrek’/ - [to. bew.rak’] ‘to flash; lighten 3F.SG.IPFV”.

On the other hand, in utterance-medial positions, the emphatic velar stop /k’/ is less

commonly realised as a glottalised. Figure 4.10 and Figure 4.11 show the emphatic velar stop

/k’/ being realised in two different ways in utterance-medial position.
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el k B t
circle F.5G

0 / 1.095

(K]

Figure 4.10: Spectrogram and waveform lacking the glottal release spike and burst in the
emphatic /k’/ in /hel k’e:t/ - [hok 'k¥e:th] ‘circle F.SG’.
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5000-

Frequency (Hz)

0
/ jes'Kewk’
i/l e st K W K
to call; scream 3M.SG.IPFV

0 / 0.8735

[k’]

Figure 4.11: Spectrogram and waveform showing the glottal release spike and burst in the
emphatic /k’/ in /jes® k’ewk’/ - [jis®.'k’awk’] ‘to call; scream 3M.SG.IPFV’.

It is worth mentioning here that some tokens in the data also showed a short period of
irregular cycles in the waveform preceding the oral closure of the emphatic velar stop /k’/ in
utterance-medial and final positions. Such a short period is seen in Figure 4.9 above which is

suggestive of pre-glottalisation in these realisations. In addition, creaky voice can also be seen on
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the vowel preceding the emphatic velar stop /k’/; however, other non-emphatic segments also
showed sometimes creaky voice on preceding vowels

Given the previous results and following the convention of naming phonemes according
to their principal allophones, the emphatic velar stop phoneme is best labelled as ‘ejective’ /k’/,
while the emphatic dental stop phoneme is best labelled as ‘backed’ /t‘/. The emphatic velar stop
phoneme is realised as an ejective in both utterance-initial and final positions, but not in all
medial positions, while the emphatic alveolar /t¥/ is only realised as an ¢jective in utterance-final

position (see rules 4 and 7 in 4.1.1).

4.3.2. The Emphatic Fricatives

The emphatic interdental fricative /0% is realised differently in different environments as
was mentioned above in 4.1.2. It is realised as a devoiced ‘backed’ fricative [0¢] in some tokens
of utterance-initial position by some speakers, as an ejective [0’] in utterance-final position, and
as a fully voiced fricative [0f] in other positions. Ejectivity affects other voiced consonants as
well and is not exclusive to the emphatic interdental fricative /0°/. As seen in Figure 4.12 below,
in utterance-initial position, the spectrogram for the interdental /8%/ is aperiodic with energy
showing at higher frequencies which is typical of continuant frication. Moreover, the emphatic
interdental fricative /3 in this token is articulated as a voiceless [6°] which is clear in the fact of
having low energy in lower formants and lacking the blue lines of glottal pulses in the waveform.
On the other hand, in utterance-final position, as can be seen in Figure 4.13 below, the emphatic
interdental /0%/ is articulated with a post-frication silent lag which can be translated as a glottal

closure suggesting an ejective realisation in this position. It should be noted that pre- and post-
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frication silent lags were found in some tokens of Mehri emphatic fricatives (Ridouane &
Gendrot, 2017).
In addition, some tokens in utterance-final position were preceded by a short period of

pre-glottalisation (PG) (see 6.3.1.1.1).
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5000

Frequency (Hz)

dfe'ficr

e f i r

nail M.SG

0.641

[6°]

Figure 4.12: Spectrogram and waveform lacking the silent lag in the emphatic /0%/ in /d%¢’f¢/ -
[6%5.°fiir] ‘nail M.SG’.
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Frequency (Hz)

to squeeze agairist 3M.SG.IPFV
0 / 0.9133

[6°]

Figure 4.13: Spectrogram and waveform showing the post-frication silent lag in the emphatic /8¢/
in /jek'0°0:0%/ - [jik'0°0:0°] ‘to squeeze against 3M.SG.IPFV’.

The emphatic alveolar fricative /s%/ is realised differently according to environment. It
occurs utterance-initially and medially as a voiceless ‘backed’ [s%], while utterance-finally it is
realised as an ejective [s’] where some of its tokens are preceded by a period of pre-glottalisation

(PG) (see 6.3.1.1.2). Figure 4.14, Figure 4.15, and Figure 4.16 show the emphatic alveolar
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fricative /s%/ in different positions. The spectrograms show no closures of bursts typical of glottal
release in utterance-initial and medial positions, but rather high energy at higher frequencies
where the waveforms become aperiodic which is typical of non-voiced fricatives. However, in
utterance-final position, a post-frication silent lag typical of emphatic fricatives in Mehri

(Ridouane & Gendrot, 2017) is seen in Figure 4.16.
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0 / 0.5351
[s]

Figure 4.14: Spectrogram and waveform lacking the silent lag in the emphatic /s%/ in /'s*gjd/ -
['s‘ait’] ‘fish M.SG’.
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Frequency (Hz)

/ cold M.SG
0 / 0.4564

[s°]

Figure 4.15: Spectrogram and waveform lacking the silent lag in the emphatic /s%/ in / 'k es‘em/ -
[‘k’a.s'om] ‘cold M.SG’.
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Frequency (Hz)

jem's‘ews® /

i lel m s W / s

o ik 3M.SG.IP17(/

0 / 0.7107

[s°]

Figure 4.16: Spectrogram and waveform showing the post-frication silent lag in the emphatic /s/
in /jem s*ews‘/ - [jim.’s‘aws’] ‘to suck 3M.SG.IPFV”.

The emphatic palato-alveolar fricative /[%/ is the least common consonant in Harstisi, as it
is in the other MSAL. It has been attested only in a handful of words in the data in word-initial
and medial positions, but not in word-final position. It is not realised as an ejective in Harssi.

The waveforms in Figure 4.17 and Figure 4.18 below lack pre- or post-frication silent lags.
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Moreover, the spectrograms do not include any occlusions or bursts and energy at higher
frequencies is seen throughout the duration of the consonant indicating a frication continuation.
Pre- or post-frication silent lags were found in a few tokens of the emphatic palato-alveolar
fricative /[%/ in the data; however, these lags were not complete silences and their occurrence was
limited. In addition, a number of the tokens in utterance-medial position were preceded by a
short period of pre-glottalisation (PG) (see 6.3.1.1.3).

In terms of voicing, some tokens do show voicing assimilation in utterance-medial
positions; however, this voicing is not consistent and other tokens are predominantly voiceless.

The emphatic palato-alveolar fricative /f*/ will be discussed in detail in chapter 6.
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bird M.SG
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[F]

Figure 4.17: Spectrogram and waveform lacking the silent lag in the emphatic /[*/ in /ffeferu:t/ -
[[fo.fa. ruith] ‘bird M.SG’.
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Figure 4.18: Spectrogram and waveform lacking the silent lag in the emphatic /[*/ in /he[e:be/ -
[ha. [fa:.be] ‘fingers F.PL’.

The emphatic alveolar-lateral fricative /¥/ has three allophones. It is typically realised as
a voiceless [{*] utterance-initially and medially, as a voiced [&] intervocalically, and as an
ejective [I] utterance-finally. The visual inspection of waveforms and spectrograms lack
systematic pre- or post-frication silent lags except in utterance-final position. The majority of the

tokens in utterance-initial and medial positions lack pre- or post-frication silent lags. In terms of
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voicing, glottalic pulses as blue lines do show up in the spectrogram throughout the fricative in
intervocalic positions suggesting voicing assimilation. In other contexts, however, the fricative
stays predominantly voiceless. Figure 4.19, Figure 4.20, Figure 4.21, and Figure 4.22 below

show the emphatic alveolar-lateral fricative in utterance-initial, medial, and final positions.

5000-

Frequency (Hz)

/ # e h e k
/ to laugh 3M.SG.PFV
0 / 0.8445

[¥]

Figure 4.19: Spectrogram and waveform lacking the silent lag in the emphatic /t/ in /' Fhek/ -
[ ¥hak"] ‘to laugh 3M.SG.PFV”.
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Figure 4.20: Spectrogram and waveform lacking the silent lag in the emphatic /1*/ in /jele ' ho:k/ -
[jifa. ho:k"] ‘to laugh 3M.SG.IPFV”.
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Frequency (Hz)

raihien 31>/{sc.IPFV

0 / 0.7936

[¥]

Figure 4.21: Spectrogram and waveform showing the post-frication silent lag in the emphatic /1*/
in /je'k’ewbe:l¥/ - [ji.'kewbol’] ‘to herd 3M.SG.IPFV”.

It is clear in the previous figures that the emphatic alveolar-lateral fricative /¥/ is neither a
voiced nor an ejective fricative. The high energy showing up at higher frequencies where the
waveform becomes aperiodic suggest a continuation of frication throughout the sound in Figure
4.19 and Figure 4.20. In utterance-final position, a silent lag is seen after the frication in Figure

4.21 which is followed by burst release suggesting ejective realisation.
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In terms of voicing, no glottalic pulses or energy in the voicing bar can be seen except at
the very start of the frication in Figure 4.20, which suggests that the emphatic fricative /¥/ is
predominantly voiceless in Harstisi. However, in medial positions between two voiced segments,
as in Figure 4.22 below, it can become fully voiced as a result of voicing assimilation. The lateral
emphatic /¥/ in Figure 4.22 is preceded by the voiced post-velar /s/ and followed by the long
back vowel /o:/. The blue lines of glottalic pulses in the waveform and the energy in the voicing
bar in spectrogram clearly show voicing throughout the emphatic fricative /¥/ which is realised

as a voiced lateral emphatic fricative [B].
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Figure 4.22: Spectrogram and waveform showing energy in voicing bar in the emphatic /f/ in
fjex Fo:f/ - [jig.'B'o:f] ‘to pull legs up 3M.SG.IPFV’.

It should be noted here that in utterance-final position, a number of emphatic alveolar-

lateral fricative /1*/ tokens were preceded by a short period of pre-glottalisation (PG) (see 6.3.1.1.4).
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4.4, VOWEL PHONEMES

Harstisi has seven vowels, two short and five long. The short vowels are /e/ and /e/. The
long vowels are /e:/, le:/, li:/, lo:/, and /u:/. In certain environments such as utterance-finally, the
long vowels are shortened into corresponding short vowels. In addition, in the context of an
emphatic sound, the Harstisi vowels become lower and more back compared to other contexts as
a result of the emphatic effect on vowel formants.

The vowel chart below in Figure 4.23 shows all the distinct Harsiisi vowel phonemes
plotted in neutral contexts to avoid the emphatic 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 measurements taken from three tokens of each vowel in neutral contexts preceded by
coronals and produced by five young speakers from the participants (see 3.3). Seven items (see
Vowel Plotting Items) each including one vowel, were repeated three times by each participant.
The measurements were extracted at the vowel midpoint using PRAAT (Boersma & Weenink,

2020) following the same settings mentioned in 3.5.
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Figure 4.23: Vowel chart of Harsiisi vowel phonemes

44.1. The Short Vowels

The phonemic short vowels of Harstsi are only 2: /¢/ and /e/. Both of these vowels are
unrounded and realised differently in different environments as will be discussed below. Other
short vowels found in Harsiisi are not phonemic, but rather allophonic variations as a result of
long vowel shortening.

The /e/ vowel is a short central front vowel which occurs in stressed open or closed, and
unstressed open or closed syllables. It has two allophones which are a lower and more backed [a]

and [e]. The [a] allophone with a more lowered and back quality occurs after emphatic, post-
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velar, and pharyngeal sounds, while the [e] allophone occurs elsewhere. Rule 23 below states the
distribution of the short vowel /e/ allophones. The feature ‘retracted tongue root’ is being used
here to denote the backing effect of emphatics, post-velars, and pharyngeals which involve
tongue dorsum retraction (see 2.4.6).

Rule 23:

fe/ 2 [a] | ICI[+RTR] __

[e] elsewhere

The examples in Table 4.26 below show the short central front vowel /e/ in various

environments.

Closed Stressed  /‘heck’/ - ['harck’] ‘hot M.SG’
Open Stressed | /'?efer/ - [?a.var] ‘red M.PL’

Closed Unstressed /?er'bo:t/ - [ar.'boit"] “four F.PL’

Open Unstressed = /?efe'roit/ - [?a.va.'ro:it"] ‘red F.SG’
After Emphatic  /'0%erb/ - ['0°arp]] ‘twig/firewood M.SG’

Table 4.26: Examples of vowel /e/ in various environments.

The other phonemic short vowel of Harstsi is /e/, a high-mid front unrounded vowel.
Similar to the previous short vowel /e/, the high-mid front vowel /e/ occurs in both stressed open
or closed syllables, and unstressed open or closed syllables. The realisation of the high-mid front
vowel /e/ differs based on the environment in which it occurs. Some of the environments depend

on whether the syllable is stressed or unstressed and whether closed or opened, while others
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depend on the type of surrounding consonants. The examples in Table 4.27 below show the short

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

Closed Stressed  /'tek’ - ['t"ek’] ‘drink 2M.SG.IMP’
Open Stressed | /'’kellen/ - ['k"a.lon] ‘all’
Closed Unstressed /'meken/ - ['me.kon] ‘a lot ADV’
Open Unstressed | /Oe'ro:h/ - [02.'ro:h] ‘two M.PL’
After Emphatic  /0%¢'re:b/ - [8%¢.'re:p]] ‘twigs/firewood M.PL’
Before /w/ /te'woh/ - [tu.'wo:h] ‘to eat 3M.SG.PFV’

After /w/ /wer'Keit/ - [wur.'Ka:t"] ‘leaf F.SG’
Before /j/ /he'jum/ - [hi.'jum] ‘sun F.SG’
After /j/ /jem'fe:h/ - [jim.'fe:h] ‘yesterday ADV’

Table 4.27: Examples of vowel /e/ in various environments.

It is realised as a fronter and higher variant [e] in closed stressed syllables, and a backer
and lower [A] in open stressed syllables. In unstressed syllables, it is realised as a more mid-
central schwa [9].

In terms of surrounding sounds, it is realised as lower and more back [¢] after emphatics.
In the presence of the glides /w/ and /j/, it is realised as a short vowel that assimilates into the
features of the corresponding glide. Before or after the glide /w/, it is realised as a high back
rounded vowel [u]. Similarly, before or after the glide /j/, it is realised as a high front unrounded
vowel [i]. Johnstone (1977) noted that the vowel /e/ assimilates to surrounding glide features,
however, no examples were given to explicitly show the assimilation.

The distribution of the short high-mid vowel /e/ allophones can be stated by the following

rules below.
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Rule 24:

lel > [e] /$[+Stressed] CA __ CO

Rule 24 states that the allophone [e] of the short mid-high front vowel /e/ occurs only in
stressed closed syllables.
Rule 25:

lel > [A] / $[+Stressed] C

Rule 25 states that the allophone [A] of the short mid-high front vowel /e/ occurs only in stressed
open syllables.
Rule 26:

lel > [o] / $[-Stressed] CA ___ (CQD)

Rule 26 states that the allophone [9] of the short mid-high front vowel /e/ occurs in both
closed and open unstressed syllables.
Rule 27:

lel > [e] | ICI+RTR]

Rule 27 states that the marked lower and more back allophone [¢] of the short mid-high

front vowel /e/ occurs only when following either an emphatic, post-velar, or pharyngeal

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

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

Rule 28 states that the short high-mid vowel /e/ assimilates to the preceding or following
glides features and is realised either as [u] or [i] in the presence of the glides /w/ and /j/,

respectively.

4.4.2. The Long Vowels

There are five long vowels in Harstsi: two rounded vowels and three unrounded vowels.
The rounded vowels are a high back /u:/ and a high-mid back /o:/. The unrounded vowels are a
high front /i:/, a high-mid front /e:/, and a low central /e:/. Each of these vowels has more than
one allophone which occur in different environments. As mentioned in 4.4.1 above, the
emphatics, post-velars, and pharyngeals affect the vowels and result in a lowered and more back
variant of the vowel. Similarly, all the long vowels are affected by the emphatics, post-velars,
and pharyngeals and are realised as lowered and more back compared to their realisations in

other contexts. Table 4.28 below shows the long vowels in Harsiisi in various environments.
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/bet’/ - ['be¥] ‘some  /kel'Oome/ - [kol.'Boine] ‘to

e/ /'te:d/ - ['t'a:it’] ‘one M.SG’
ADV’ talk/chat 1C.SG.FUT’
/we'relk’/ - [wu.'rek’] /wer'keit/ - [wur.'Ka:t"] ‘leaf
fex/ Not attested
‘leaves M.PL’ F.SG’
/6eme'ni:t/ - e /0e'kil/ - [0e.k i:]] ‘heavy
. L ) /'0ixri/ - ['8iiri] ‘bloods
lid/ [00.ma.'nixt"] ‘eight E L’ M.SG’
M.PL’ ' /'sfidleh/ - ['s'eiloh] ‘fat M.SG’
/je't'om/ - [ji.'t'om] ‘to stab
/'homm/ - ['hoim] ‘they 3M.SG.IPFV’
ot/ ° Not attested
M.PL’ /wel'Kome/ - [gal.'Kor.ne] ‘to

see/look 1C.SG.FUT’
/Ke'fub/ - [Ka.'(fup’] ~

. . /te'hercbuy/ - [to.'haie.bu] ‘to  [Ka.'ffawp] ‘to cut

/he:buib/ - [ha:.bup’]

s/ fight 3M.PL.PFV’ 3M.SG.PFV’

‘people M.PL’ . o
/je’kuder/ - [ji. Keu.der] ‘to be
able/can 3M.SG.IPFV’

Table 4.28: Harsiisi long vowels and their allophones.

4.4.2.1. Vowels /e:/ and /e:/

The low central and high-mid front unrounded vowels /e:/ and /e:/ are separate phonemes
in Harstisi even though they rarely contrast. The minimal pair and the near-minimal pairs in
Table 4.29 below where the Arabic word /'sa:hel/ - ['sa:.hal] ‘coast M.SG’ is adopted into

Harsiisi below show that both vowels are in contrastive distribution and are phonemic.
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fa/ /fe'neit/ - [fo.'neit] ‘type of plant M.SG’
e

/'se:hel/ - ['serhel] ‘coast M.SG’
/fe'neit/ - [fa.'neit] ‘sleep F.SG’

fex/
/'se:hel/ - ['serhal] ‘easy ADJ’

Table 4.29: Minimal and near-minimal pairs of /e:/ and /e:/.

The low central front long vowel /e:/ has two allophones which occur in different
environments. It has a low central front [e:] and a lower more back front [a:]. As mentioned
earlier, the lower and more back allophone [a:] of the vowel /e:/ occurs after emphatic, post-
velar, and pharyngeal consonants. The low central [e:] allophone occurs elsewhere. Rule 29
below states the distribution of the long vowel /e:/ allophones.

Rule 29:

fe:/ > [a:] / /C/[+RTR] _

[e:] elsewhere

The high-mid front long vowel /e:/ has two allophones also. As is seen in Table 4.28
above, it has a low central allophone [a:] and a high-mid front [e:]. The allophone [a:] occurs
after emphatic, post-velar, and pharyngeal sounds (see 2.4.6), while the allophone [e:] occurs
elsewhere. Johnstone (1977) stated that after gutturals, which include post-velar and pharyngeal
sounds, [a:] occurs as an allophone of /e:/. Moreover, he stated that after glottalic sounds either
[a:] or [ai] occur as allophones of /e:/. Our data only confirmed the occurrence of [a:] as an

allophone of /e:/ after the emphatics and the pharyngeal /h/. The allophone [ai] has not been
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attested in the data as an allophone of /e:/. Table 4.30 below shows examples of both of the

allophones [e:] and [¢:] of the high-mid front long vowel /e:/ in some feminine singular nouns.

/wer'kKeit/ - [wur.'Ka:t"] ‘leaf F.SG’  /he'beit/ - [ha.'beit"] ‘seed F.SG’
lex/ /el'Kert/ - [hol.'k'azt"] “circle F.SG”  /Kel'fert/ - [k’al.'fert"] ‘bark F.SG’
/mel'he:t/ - [mol.'hazt"] ‘salt F.SG>  /beke'leit/ - [bo.k%.leit"] ‘egg F.SG’

Table 4.30: Allophones of /e:/ in singular feminine nouns.

As is seen in Table 4.30 above, after emphatics and pharyngeal /h/, the /e:/ vowel is
realised as [a:], while elsewhere it is realised as [e:]. Rule 30 below states the distribution of the
vowel /e:/ allophones.

Rule 30:

/e:/ > [a:] / /C/[+RTR] _

[e:] elsewhere

From the previous examples it is clear that although there are very few near-minimal
pairs, /e:/ and /e:/ are separate phonemes in Harsiisi; however, after the emphatics, /t/, /k’/, /0,
/s%/, /f8/, the pharyngeals, /S/ and /h/, and post-velars, /y/ and /¥/, there is neutralisation and both

vowels surface as [a:].
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4422.  Vowel /i:/

The high front long vowel /i:/ can be established as a separate phoneme based on the

minimal pair in Table 4.31 below.

o/ /'00:diz/ - ['00:.di] ‘breast M.SG’
lid/ /6i:'diz/ - [0i:.'di] ‘breasts M.PL’

Table 4.31: Minimal pair of /o:/ and /i:/.

As is seen in Table 4.31 above, the vowels [o:] and [i:] are in contrastive distribution
given the minimal pair. Therefore, the vowel /i:/ is a separate phoneme in Harstisi. The high front
long vowel /i:/ has four different allophones. Table 4.32 below shows the allophones of the

vowel /i:/.

/tin/ - ['t'im] ‘mud M.SG’

/Ke't'im/ - [Ka.'t'im] or [k’2.'t"ajn] - -
° ° /le'fim/ - [1a.'fim] ‘tongue

‘slim M.SG’
. L o /'®iiriy/ - ['0ix.ri] M.SG’
i/ /'sirrek’/ - ['wai.cek’] ‘to drown s FUPLE (i - [hafisf] °
oods F. itf/ - [ha.'fi: ass
3M.SG.PFV’ ’ &
M.PL’
/'hircek’/ - [‘hai.rek’] ‘to burn
3M.SG.PFV’

Table 4.32: Allophones of vowel /i:/.
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As is seen in Table 4.32 above, after emphatics, post-velars, and pharyngeals, the /i:/
vowel occurs either as a lower and backer [i:] or as a diphthong [ai]. In utterance-final positions,
it occurs as a short high front vowel [i]. In all other environments, it occurs as a high front long
[1:].

Johnstone (1977) mentioned that it is rather difficult to distinguish the high front long
vowel /i:/ from the high-mid front long vowel /e:/ as their qualities overlap in certain positions.
Indeed, as is the case of all vowels that occur after emphatics, post-velars, and pharyngeals, the
high front long vowel /i:/ is lower and more back when it occurs after emphatics, post-velars, and
pharyngeals and its qualities get closer to the qualities of /e:/. However, the data shows that the
vowel /e:/ after emphatics is realised as [a:] as seen above, therefore, the vowel /i:/ can be more
easily distinguished in this environment. Moreover, the high front long vowel /i:/ is
diphthongised in some cases after emphatics and post-velars as seen in Table 4.32 above which
also helps in distinguishing it from /e:/.

The second allophone of the high front long vowel as is seen in Table 4.32 is a diphthong
[ai]. As mentioned earlier, after emphatics, post-velars and pharyngeals, either a more
centralised and backed allophone [i:] or a diphthong [ai] occurs which is seen in the example
IKe.'ti:n/ - [K’a."'i:n] ~ [k’a."t'ain] ‘slim M.SG’. However, there are many examples in the data
where only one allophone is given in this environment. Table 4.33 shows more examples of

vowel /i:/ allophones after emphatics, post-velars, and pharyngeals.
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/'xiimeh/ - ['xai.moh] ‘five F.PL’

/'hizber/ - ['hai.bar] ‘to get cold 3M.SG.PFV’
/lebe'nizt/ - [1a.ba.'nqit"] ‘white F.SG’

Aa'fiit/ - [fa.'fait"] ‘three F.SG’

/mene:'K’i:b/ - [ma.ne:.'Kip’] ‘beaks M.PL’
fid/ /he't'ib/ - [ha't'iip’] ‘teat M.SG’
/ne'd*i:f/ - [no.'d%i:f] ‘clean M.SG’

Table 4.33: Vowel /i:/ after emphatics and post-velars.

The data in Table 4.33 show that the diphthongisation process of the vowel /i:/ is not
straightforward. In all the previous examples, the long vowel /i:/ occurs in stressed syllables.
However, it undergoes diphthongisation when in second syllable, while it surfaces as a lower and
more back allophone [i:] when in the first syllable. Moreover, there are also examples of
diphthongisation where the vowel /i:/ is not preceded by an emphatic, post-velar, or pharyngeal
sound. For example, the word for ‘white’ was given as /lebe 'ni:t/ - [la.ba. nait"] ‘white F.SG’,
where its consonantal root is /I-b-n/. Given the high number of examples, diphthongisation is
consistently observed in the context of emphatic, post-velar, or pharyngeal sounds, but
sporadically also in other contexts.

The third allophone of the long vowel /i:/ is a high short front allophone [1] which occurs
in utterance-final positions.

The fourth allophone of the high front vowel /i:/ is a high front long allophone [i:] which
occurs in most of the contexts in the data. Since the allophone [i:] occurs in the majority of
contexts, it can be taken as the underlying representation and the distribution of the different

allophones of the long vowel /i:/ can be stated by Rule 31 below.
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Rule 31:

il > [i]/_#
[i:]/ $/C/[+RTR] __
[ai] //C/ [+RTR] _$

[i:] elsewhere

4.423. Vowels/o:/ and /u:/

The back vowels in Harsiisi are two rounded long vowels: high-mid back /o:/ and high
back /u:/. The data in Table 4.31 above show the high-mid long vowel [0:] in contrastive
distribution with the high front long vowel [i:]. Therefore, the high-mid long vowel /o:/ is a
separate phoneme. There are some near-minimal pairs showing that both of the back rounded
vowels are separate phonemes. Moreover, each of the back rounded vowels is realised differently
in certain environments, which also shows their phonemic status. Table 4.34 below shows some

of the near-minimal pairs for the vowels /o:/ and /u:/.

fof /je'domten/ - [ji.'dom.ton] ‘new M.PL’

/?ec'bozt/ - [2ar.'bort"] “four F.PL’

s/ /her'duiten/ - [ha:.'duiton] ‘hands F.PL’
/Pec's*um/ - [er.'s'um] ‘to tie 1C.SG.IPFV’

Table 4.34: Near-minimal pairs of /o:/ and /u:/.
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The high-mid back rounded vowel /0:/ has two allophones which occur in different
environments. After emphatics, post-velars, and pharyngeals, it has a lower and more back [o:],

while in other environments it is a high-mid [o:]. Rule 32 below states the distribution of the

vowel /o:/ allophones.
Rule 32:
lo:/ = [o:] / /C/[+RTR] __

[0:] elsewhere

The high back long rounded vowel /u:/ has two allophones. It has a marked
diphthongised allophone [au] which occurs after emphatics, post-velars, or pharyngeals and an

unmarked high back [u:] which occurs elsewhere. Rule 33 below states the distribution of the

vowel /u:/ allophones.
Rule 33:
/a:/ > [au] / IC/[+RTR] ___

[u:] elsewhere

Johnstone (1977) mentioned that similar to the front high and high-mid vowels /i:/ and
le:/, it is difficult to distinguish the high back vowel /u:/ from the high-mid back vowel /o:/ as
their qualities overlap in certain environments. However, current data shows that these vowels
behave differently in the environments where their qualities are expected to overlap. For
instance, after emphatics, post-velars, and pharyngeals where the vowels get lowered and more

back, the data shows that the high back vowel /u:/ is diphthongised to [au] regularly and there is
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only one example where it does not. On the other hand, the high-mid back vowel in this
environment is realised as a lowered and more back vowel. Table 4.35 below shows more

examples of the vowels /0:/ and /u:/ after emphatics, post-velars, and pharyngeals.

‘Phoneme  Example
/je't'om/ - [ji.'t'om] ‘to stab 3M.SG.IPFV’
/'s*ou/ - ['s'oir] “to stand up/stop 3M.SG.PFV’
/'xoit'er/ - ['xort'or] ‘below LOC’
But,
/'hormer/ - ['hau.me] ~ ['hor.me] ‘to hear 3M.SG.PFV’
/'mome:/ - ['mau.ne] ~ ['mo:.ne] ‘to hold 3M.SG.PFV’
/je'hufer/ - [ji.'hau.for] ‘to dig 3M.SG.IPFV’
/Pe'Kwder/ - [2a.'Kau.dar] ‘to be able/can 1C.SG.IPFV’
/je'swber/ - [ji.'sau.bar] ‘to meet 3M.SG.IPFV’
But,
/je'lubed/ - [ji.'Tu.bat’] ‘to hit 3M.SG.IPFV’
/Ke'ffub/ - [Ka.'[fwp’] ‘to cut 3M.SG.PFV’

loY/

ha/

Table 4.35: /o:/ and /u:/ allophones.

The examples in Table 4.35 show that the vowel /0:/ occurs as a lower and more back [o:]
when following the emphatics and post-velars. However, there are two examples where /0:/ is
diphthongised even though it is not preceded by an emphatic, post-velar, or pharyngeal. For
instance, in the words; /"ho:me:/ - ['hau.me] ~ ['ho:.me] ‘to hear 3M.SG.PFV’ and /'mo:ne:/ -
['mau.ne] ~ ['mo:.ne] ‘to hold 3M.SG.PFV’ the vowel /0:/ is preceded by a glottal and a nasal
soundm, however, the speaker provided diphthongised examples as possible forms in this
environment. Nonetheless, these examples can be an idiosyncratic over-generalisation in these

examples provided by the speaker since in other examples diphthongisation was not given as in;
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/je'ho:me:/ - [ji.'ho:.me] ‘to hear 3M.SG.IPFV’ and /je'mo:ne:/ - [ji.'mo:.ne] ‘to hold
3M.SG.IPFV”.

In case of the high back long vowel /u:/, the examples in Table 4.35 above show that it is
diphthongised to [au] only when it is preceded by emphatics, post-velars, and pharyngeals. For
example, both of the words; /je 'su:ber/ - [ji.'sau.bar] ‘to meet 3M.SG.IPFV’ and /je'lu:bed/ -
[ji. Tui.bat’] ‘to hit SM.SG.IPFV’ are in the same paradigm for third person masculine singular
imperfective. In addition, none of them has a glide in its consonantal root, but in one the vowel
/u:/ is diphthongised into [au], while in the other it is not. It is worth noting that only in one
example, /k’e’ ffu:b/ - [K’a."ffu:p’] ‘to cut 3M.SG.PFV’, the vowel /u:/ was not diphthongised.
However, in other paradigms the same word is found with a diphthongised /u:/ as in /je 'k u;f*eb/
- [ji.'k*au.f*op’] ‘to cut SM.SG.IPFV’. Therefore, it can be suggested that in the example where
/u:/ is found as lower and more back /u:/, the speaker is not applying the diphthongisation rule

where it should be applied.

4.4.3. Diphthongs

Johnstone (1977) mentioned eight diphthongs in Harsisi: /aw, aj, ew, €j, e:w, i:w, 0:j and
u:j/ (adapted from Johnstone (1977, p. xiii). Current data includes no minimal pairs to establish
these as separate diphthong phonemes. The examples found in the data suggest that there are no
phonemic diphthongs in Harstsi. The diphthongs found in Harsiisi are either allophonic variants
of long vowels (as discussed in 4.4.2), or vowel + glide clusters where the glide is part of the
consonantal root of the words. Table 4.36 shows some of the examples where these diphthongs

are found and the consonantal roots of these words.
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?2-j—n /?ejn/ - ['?ain] ‘eye F.SG’
. K-j-d /'Kejd/ - ['Kait] ‘rope M.SG’
& d—j—n  /dejn/ - ['dein] ‘debt M.SG’
d—-n-j /te'dejn/ - [to.'dain] ‘to become pregnant 3F.SG.IPFV’
aw g-w-—f /'gewt/ - ['gewf] ‘chest M.SG’
ew h-w-r /hew'roit/ - [huw.'ro:t"] ‘black F.SG’
K-n—w /meke'ne:w/ - [me.k*a.'nexw] ‘child M.SG’
o d—w-—j /?e'dew/ - [a.'de:w] ‘to give medicine IM.SG.IPFV’

Table 4.36: Vowel + glide cluster examples.

As is seen in Table 4.36 above, the diphthongs in Harsiisi are not phonemic and can be
analysed as vowel + glide clusters by looking at the consonantal roots of the words where these
clusters are found. There are only two allophonic diphthongs found in the data, [au] and [ai],
which are allophonic variants of the long high vowels /u:/ and /i:/ which occur in certain

environments unlike Mehri, where phonemic diphthongs are found (Watson et al., 2020).
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5. Chapter Five: The Phonetic Realisation of Harsiisi Stops

5.1. RESEARCH QUESTIONS AND HYPOTHESES

Given the 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 Harsiisi in depth in order to understand their nature and
behaviour in this language.

The study investigated the acoustic characteristics of Harstisi stops to tackle three issues.
First, to establish whether the class of emphatic stops were articulated as ejectives as in Ethio-
Semitic languages (Demolin, 2004; Shosted & Rose, 2011) for example, or
pharyngealised/uvularised as in most documented varieties of Arabic (Laufer & Baer, 1988;
Embarki et al., 2007; Jongman et al., 2011; Al-Solami, 2017) based on quantitative analysis.
Secondly, to check whether the emphatics were distinguishable from their plain counterparts
based on certain acoustic parameters such as VOT and oral closure duration. Thirdly, to examine
if the voiced stops patterned with the emphatic stops in any position, and whether such patterning
could be acoustically supported in Harsusi.

In trying to establish the nature of emphatic stops in Harstsi quantitatively, this study
investigated the parameters of visible oral and glottal release and the presence of glottal closure.
In addition, glottal closure was also investigated as an acoustic parameter in investigating the
patterning of voiced stops with the emphatics in various positions. No study up to date has
looked into this issue in detail in Harsiisi and there are no studies based on statistical evidence

that can give a clear assumption about the nature of emphatic stops in Harsisi.
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In addition, the study also examined some other acoustic parameters that might help in
distinguishing the group of emphatic stops from their plain counterparts in this language. It
investigated the acoustic parameters of VOT and oral closure duration of Harstisi emphatic stops
to see if they were distinguishable from their voiced and voiceless plain counterparts.

With regard to phonological patterning of emphatic and voiced stops, the study
investigated VOT and the presence or absence of glottal closure and release in both voiced and
emphatic stops in the positions investigated in this study. These acoustic parameters were
investigated to see whether the phonological patterning of these two types of sounds can be
supported based on phonetic acoustic parameters.

The research questions are the following:

1. Do the emphatic stops in Harsiisi display any known acoustic characteristics
of ejective stops?

2. Do the emphatic stops differ from their plain counterparts in terms of their
VOT, oral closure duration, presence or absence of glottal closure and
release?

3. Do the emphatic stops and their plain voiced counterparts pattern together in

any position based on acoustic characteristics?

As reported in 4, during the manual segmentation process of tokens, it was observed that
not all the emphatic stops in Harstsi displayed known characteristics of ejective stops in all
positions investigated. For instance, a clear glottal closure and release was seen in tokens of the

velar emphatic stop /k’/ in various environments which was not the case with the alveolar
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emphatic stop /t/. In addition, previous studies on other MSAL such as Mehri and Bathari
showed that the emphatic velar /k/ was glottalised. For instance, it was found to be glottalised in
all contexts of both Mehri dialects, Mahriyot and Mehreyyet, except for some intervocalic tokens
of Mehreyyet (Bellem & Watson, 2014). Similar patterns were also observed in Bathari as
Gasparini (2017) found that it showed signs of glottalisation in initial and intervocalic positions.
However, the emphatic alveolar /t"/ was glottalised word-initially, before non-back vowels, and
pre-pausally in Mehreyyet and Mahriyot (Bellem & Watson, 2014). Hence, it was expected in
this study that the emphatic velar /k’/ will be glottalised and realised as an ejective in most
contexts in Harsiisi, while the emphatic alveolar /t"/ will be glottalised in utterance-final positions
only.

In terms of emphatic and voiced stops patterning, the study expected both of these types
of segments to pattern together in utterance-final position, where they are expected to be realised
as glottalised segments.

As discussed in 2.4.3, the VOT of emphatic sounds was found to be longer than their
voiceless plain counterparts in Bathari (Gasparini, 2017). Thus, this study hypothesised a similar
pattern in Harstisi and expected the emphatic stops to have a longer VOT than their voiceless
plain counterparts. It also hypothesised the voiced stops to have a negative VOT, and the
voiceless stops to 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 consonants articulated at a
back place of articulation, velars, will have a longer VOT compared to consonants articulated at

a more front place of articulation, alveolars in this case.
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Similar to VOT, previous studies found different results for ejectives’ oral closure
durations in different languages (see 2.4.3). The oral closure of ejective stops in Amharic was
significantly longer than that of their plain counterparts (Seid et al., 2009, p. 2289). Therefore,
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 among the stops overall. Moreover,
it expected the emphatic stops to have the longest oral closure duration in utterance-final
positions. It also expected the voiced stops to have an intermediate oral closure duration, and the

voiceless stops to have the shortest oral closure duration.

5.2. METHODOLOGY

Harsiisi words including the emphatic stops and their plain counterparts, voiced and
voiceless, were recorded from 10 speakers in isolation for this study (see 3.2 for data sources).
The target consonants were in utterance-initial, medial, and final positions in both stressed and
unstressed syllable structures. The measurements of temporal parameters of VOT and oral
closure were taken for the stops. In addition, emphatic stops were checked for the presence of
glottal closure and release in all positions. Linear mixed model and logistic regression tests were
run to check the significance of different factors such as segment type, segment position, place of

articulation, and syllable structure.
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5.2.1. Stimulus Material

Each target consonant was recorded in four different words and was found in two stressed
and two unstressed syllable structures in utterance-initial, medial, and final positions (see 3.2 for
details on word list preparation). Therefore, a total of 12 different words were recorded for each
target consonant. Each word was repeated three times which resulted in 36 tokens for each target
consonant from each participant. So, the total number of tokens for each target consonant was
360 produced by 10 participants and the total number of tokens used in this study is 2160 (360
tokens * six target consonants).

The words used have the following syllable structures given below, and the target

consonants occur in stressed and unstressed syllables in these words.

Utterance-initial:

Stressed CvvcC

Unstressed  CV.CVVC

Utterance-medial:

Stressed CVC.CVVC

Unstressed  CVC.CVVC (and one word in CVCC.CVVC)
Utterance-final:

Stressed CVCC and CVC.CVVC

Unstressed CV.CVV.CVC
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Table 5.1 below shows the Harstisi words including the target consonants in different

positions.

US

UsS

US

/'te:b/ ‘to weary,
become tired
3M.SG.PFV’

/'tob/ ‘to repent
3M.SG.PFV’
/te'rob/ ‘to do
ablution with sand
3M.SG.PFV’
/te'horm/ ‘to accuse
3M.SG.PFV’

/'tYe:d/ ‘one M.SG’
/'t'o:b/ ‘kind of plant
M.SG’

/te'boix/ ‘to cook
3M.SG.PFV’
/te'heis/ “to slip
3M.SG.PFV’

/'doxc/ ‘to go round
3M.SG.PFV’

/'dois/ ‘to tread, step
on 3M.SG.PFV’

/de'fuic/ ‘to push
3M.SG.PFV’
/de'wizl/ ‘old; ancient
M.ADJ

/'kewb/ ‘wolf, dog
M.SG’

/jef'twit/ ‘to crumble
3M.SG.IPFV’

/jef’tuk/ ‘to come out; take
out; escape 3M.SG.IPFV’

/jethemm/ ‘to accuse
3M.SG.IPFV’
/[jewt'kK0:d'/ ‘to awaken
3M.SG.IPFV’

/jem't'ewt®/ ‘to pull
3M.SG.IPFV’
/jef'tom/ ‘to think
3M.SG.IPFV’

/jet"bok’/ ‘to be tame
3M.SG.IPFV’
/jet"'forf/ “to float
3M.SG.IPFV’

/jeh'du:d/ ‘to choke/close
3M.SG.IPFV’

/jeh'du:d/ ‘to turn away; pull
away 3M.SG.IPFV’

/jede'lwzl/ “to know
3M.SG.IPFV’
/jede'fexr/ ‘to push
3M.SG.IPFV’
/jeh'kwk/ ‘to scratch
3M.SG.IPFV’
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/'fett/ ‘to crumble
3M.SG.PFV’
/jef'twit/ ‘to crumble
3M.SG.IPFV’

/he'rewhet/ ‘head
M.PL’
/he'dewdet/ ‘iron
F.SG’

/met‘t"/ ‘to pull
3M.SG.PFV’
/jem't'ewt®/ ‘to pull
3M.SG.IPFV’
/je'Kewret®/ ‘to bite
3M.SG.IPFV’
/jebus'et’/ “to
breakfast
3M.SG.IPFV’
/'hedd/ ‘to close,
shut, block
3M.SG.PFV’
/jeh'du:d/ ‘to choke
3M.SG.IPFV’
/je'mu:sed/ ‘to rub,
twist 3M.SG.IPFV’
/je'lwbed/ “to hit
3M.SG.IPFV’
/'hekk/ ‘to scratch
3M.SG.PFV’



/'’kob/ ‘cup M.SG’

/ke'lu:B/ ‘to talk
3M.SG.PFV’

/ke'lom/ ‘bridegroom
M.SG’

US

/'Kewn/ ‘horn M.SG’
S /'Ke:l/ ‘to pour; spill
3M.SG.PFV’

/Ke'newn/ ‘small
US M.SG’
/Ke'jord/ ‘rope M.PL’

/'go:d/ ‘leather M.SG’
S /'gex/ ‘to fall, stumble
3M.SG.PFV’

/ge'le:d/ ‘leather
M.PL’

/ge'hexm/ ‘to go in
morning 3M.SG.IMP’

UsS

5.2.2. Recording Procedure

/jer'’ko:b/ ‘to mount; ride
3M.SG.IPFV’

/jek'fu:f/ “to stop;
shut/discovers the area where
it rained 3M.SG.IPFV’
/jek'ho:l/ “to be able; can
3M.SG.IPFV’

/jes"'’kKewk’/ ‘to call; scream
3M.SG.IPFV’

/je¥Kewk’/ ‘to slit
3M.SG.IPFV’

/jek’e'bewl/ ‘to accept
3M.SG.IPFV’

/jak"fu:d/ ‘to put down; lower
3M.SG.IPFV’

/jes'qu:g/ ‘to daydream
3M.SG.IPFV’
/Rer'ge:m/ ‘to cover
3M.SG.IMP’

/jeg'horm/ ‘to go in morning
3M.SG.IPFV’

/jeg'lwl/ “to light
3M.SG.IPFV’

Table 5.1: List of elicited words including target stops in various positions.
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/jeh'kwk/ ‘to scratch
3M.SG.IPFV’

/se'joirek/ ‘to go
1C.SG.PFV’

/e murek/ ‘to say
1C.SG.PFV’

/'s'ek’k’/ ‘to call;
scream 3M.SG.PFV’
/jes*kKewk’/ ‘to call;
scream 3M.SG.IPFV’
/te'buirek’/ ‘to flash;
lighten 3M.SG.PFV’
/je'hwrek’/ ‘to steal
3M.SG.IPFV’
/'segg/ ‘to daydream
3M.SG.PFV’
/jes'qu:g/ ‘to
daydream
3M.SG.IPFV’
/je'nutheg/ ‘to play
3M.SG.IPFV’
/je'nuifeg/ ‘to look
for, seek
3M.SG.IPFV’

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 and were asked to provide the



Harstsi equivalent word. Participants were asked to repeat the word three times after getting the
meaning of each word in Arabic (see 3.4 for recording equipment and data handling procedures).

Recording sessions took place in the main consultant’s quiet guest room (Majlis) in the
village of Abu Mudhabi near Haima minimising external noise to almost none. Recordings for
one participant, however, were done in his own personal room at Al-Wusta Wildlife Reserve as
it was not possible for him to leave the Reserve during the data collection period. The
participants had a break of five minutes after recording each target consonant. Most recordings
were done in two one-hour sessions for each participant. Due to various reasons, a few sessions
took longer than one hour and one participant had to come for recording on two different

occasions.

5.2.3. Measurements

As illustrated in Figure 5.1 below, VOT, oral closure duration, and presence or absence
of glottal closure were annotated in tier 4. In addition, short periods of irregular glottal cycles
and “glottal friction” (Hejna, 2023, p. 1876) which are expected to be Pre-glottalisation (PG) and
Pre-aspiration (PA), respectively, were marked in tier 4. In certain tokens, irregular glottal cycles
following the oral burst of the segment which showed as striations pulling apart from each other
in the spectrogram were marked as creaky voice (CV). Oral release and glottal release, if any,
were marked in tier six which was a point tier (see Segmentation Protocol).

All data in the illustrative images below are phonemically 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 (see 3.5 for 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

Figure 5.1: An emphatic stop token showing the tiers and segmentation style.
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Table 5.2 below shows the meanings of abbreviations used in segmenting the data.

oC
GC
B

N
OR
GR
S
uUS
PA
PG
Cv

Oral Closure
Glottal Closure
Burst

Noise

Oral Release
Glottal Release
Stressed
Unstressed
Pre-aspiration
Pre-glottalisation
Creaky Voice

Table 5.2: List of segmentation abbreviations and their meanings.

In utterance-initial position, the initial point of oral closure for the stops was set at the

point where the waveform crossed the zero line and energy started showing up in the

spectrogram, as is seen in Figure 5.2 below. Since it is difficult to exactly pinpoint the oral

closure in initial position, the analyses only took into consideration oral closures in utterance-

medial and final positions. In other positions, the occlusion point of the stop was set where the

homogenous F1-F4 formant structure (J. Al-Tamimi & Khattab, 2018, p. 310)disappeared

indicating oral closure as is seen in Figure 5.3 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 waveform where the waveform crossed the zero line. The stop offset was set

at the point where the sine line crossed the zero line in the waveform at the first periodic glottal

cycle of the following segment, as is seen in Figure 5.3 below. In case of following fricatives in

some items, stop offset was set at the end of the burst noise where aperiodicity started in the
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waveform and a change appeared the structure and intensity in the spectrogram as is seen in

Figure 5.4 below.

See Segmentation Protocol in Appendices for detailed segmenting criteria followed in

segmenting the stops.

5000

S

&

&

[

o]

s

o

&
i3

0
0

0.126

Figure 5.2: Stop in initial position.
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5000-

Frequency (Hz)

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

Figure 5.3: Stop in medial position.
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5000 ~
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>
Q
=
L
5
o
e ’
2

jak'fuf

a | k | f
to stop; shut/discovers the area where it rained 3M.SG.IPFV
| oC B [N]
OR
0 0.1623

Figure 5.4: Stop followed by fricative.

VOT was measured for utterance-initial and medial stops only. It was measured from the
start of the oral release burst to the first glottal pulse of the following vowel (Hajek & Stevens,
2005; Gallagher & Whang, 2014). In 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 utterance-medial and utterance-final stops and

the utterance-initial stops were not taken into consideration. It was not possible to accurately
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pinpoint the oral 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 the stop occlusion point until its burst point.

5.2.4. Analyses

The first part of the analyses included visual inspection of target consonants’
spectrograms and waveforms to examine the presence of glottal closure and glottal burst release
which are associated with ejective consonants. Moreover, the quality of the 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 software (Boersma & Weenink, 2020) script to measure the acoustic parameters
of VOT, oral closure duration, and presence or absence of glottal closure. After getting the
needed measurements, data were analysed using the statistical programmes R (R Core Team,
2019) and R studio (RStudio Team, 2020). Details on the procedures and use of these
programmes are given above in 3.5.

Separate linear mixed-effects models were run for the dependent variables of VOT and
oral duration, and a logistic regression model was run for glottal closure.

A post hoc omnibus test was run for all models in emmeans (Russell, 2022) to see if there
were significant effects in each position, and a pairwise comparison with a Tukey adjustment
decomposed the interactions within each position.

The linear mixed-effects models were reached after simplifying more complicated

models step by step as suggested by Winter (2020, p. 266) to get the best fit possible. The
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models with the best overall fit results of AIC and BIC as suggested by Field, 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 the linear mixed-effects models were kept constant as segment type
(voiced, voiceless, or emphatic), segment position (utterance-initial, 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 participant in all the models due to fit being
singular.

The linear mixed-effects models were run on raw data as well as log transformed data to
account for any skewness in data. The results obtained from log transformed data were similar to
results of raw data with the same significant variables. Therefore, only raw data models’ results
are reported, and 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 coefficient is given in 5.3.2.

For the VOT linear mixed-effects model, the main effects were kept constant. It was not
possible to add varying random slope of segment to this model 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 suggested by Field et al. (2012, pp.
867-868). The model was reached after simplifying a number of more complicated models as
suggested by Winter (2020, p. 266) which included random slopes of segment position, syllable
type, and place of articulation by participant and random intercepts by participant and by item

which either did not converge or their fits were singular.
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Similar for the VOT linear mixed-effects model, the main effects for oral closure model
were kept constant. The model included 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 and random intercepts by participant and item. The chosen model had the best overall
fit results of AIC and BIC.

The logistic regression model for glottal closure had the presence (1) or absence (0) of
glottal closure as the dependent variable. The independent variables were similar to the previous
models as segment type (voiced, voiceless, or emphatic), segment position (utterance-initial,
medial, or final), syllable type (stressed or unstressed), and place of articulation (alveolar or

velar).

5.3. RESULTS

In case of the voiced dental stop /d/, three tokens in initial position were not voiced and
had a positive VOT. These tokens were produced by three different participants. Similarly, two
tokens of the voiced velar stop /g/ had a negative VOT produced by two 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 are presented in two 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 segmentation
confirmed that the patterns of allophony described in 4 are also evident in this more controlled
set of recordings. It should be noted here that the results in this section are based on the carefully
elicited data (see 5.2.1) and not the natural speech data presented under 4.3. Various stops were
articulated differently in the various contexts recorded in the data. Results of each type of stops
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

Harstisi has two emphatic stops which are an alveolar /t*/ and a velar /k’/. Each one of
these stops has two allophones, which are context dependent as mentioned earlier. In the sections

below, the alveolar /t¢/ and the velar /k’/ are examined in turn.

5.3.1.1.1. Alveolar /t"/

The emphatic dental stop /t"/ can be realised as a backed [t'] and an ejective [t’]
depending on the context. Visual inspections of the waveforms and spectrograms showed it is
most commonly realised as a [tf] without a clear glottal release; however, in utterance final

positions it is realised as an ejective [t’] with a clear glottal closure and release.
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Figure 5.5 and Figure 5.6 below show the emphatic dental stop /t‘/ in utterance-initial and
medial positions, respectively. Here the emphatic alveolar /t°/ is not realised as an ejective since
the glottalic spike or burst cannot be seen in the waveforms and spectrograms. The waveforms
and spectrograms show no signs of a glottal closure or release either which are associated with
ejective emphatics. However, there were few instances where glottal closure and release could be
seen in utterance-initial emphatic dental /t°/, as can be seen in Figure 5.7 below. Nonetheless,
such instances were very limited and were not consistent in terms of the environment or position
of occurrence. It should be noted here, however, that a few tokens in the data did show a period
of irregular glottal cycles in the waveform preceding the oral closure for the emphatic dental in
utterance-medial and final positions which is suggestive of pre-glottalisation. As can be seen in
Figure 5.6 below, the oral closure of the emphatic dental /t'/ is preceded by a period of irregular

cycles marked as PG in the textgrid.
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5000-

Frequency (Hz)

0 0.1224

Figure 5.5: Spectrogram and waveform lacking the glottal release spike and burst in the emphatic
/t/in /'te:d/ - [ 'fa:t’] ‘one M.SG’.
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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

Figure 5.6: Spectrogram and waveform lacking the glottal release spike and burst in the emphatic
/t/ in /jet*'bo:k’/ - [jetf.'bo:k’] ‘to be tame 3M.SG.IPFV”.
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Frequency (Hz)

B|GC[ CV |
OR GR

0 0.1331

Figure 5.7: Spectrogram and waveform showing the glottal release spike and burst in the
emphatic /t*/ in /'te:d/ - [ f’a:;t’] ‘one M.SG’.

In utterance-final positions, the emphatic alveolar /t‘/ is most commonly produced as an
ejective [t’] with a clear glottal closure and release following the oral burst. As can be seen in
Figure 5.8 below, the emphatic alveolar /t*/ shows two closures and two bursts in utterance-final
position. The first closure is followed by a sharp spike, typical of glottalised consonants, in the
waveform 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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release. It is also worth noting here the short period of irregular glottal cycles in the waveform

preceding the oral closure which is marked as PG in the textgrid.

Frequency (Hz)

5000+
o W o
TN
il ;|
|

je'buis’et’
s e | il
to breakfast 3M.SG.IPFV
|PG] OC FB] GC
OR GR
0 0.4355

Figure 5.8: Spectrogram and waveform showing the glottal release spike and burst in the
emphatic /t'/ in /jeb u:s'et’/ - [jib. u:s'at’] ‘to breakfast SM.SG.IPFV’.
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5.3.1.1.2. Velar /k’/

The velar emphatic, /k’/, also has two allophones. It can be realised as a backed [k¢] and
an ejective [k’] depending on context. It is found to be commonly realised as an ejective in
utterance-initial and final positions, both in stressed and unstressed syllables. In utterance-medial
positions, it can be realised both as an ejective [k’] or a backed [k*] with varying degrees (see
5.3.2.1).

Figure 5.9 below shows the emphatic velar /k’/ in utterance-initial position. The oral
burst with a sharp spike is followed by a closure which is glottal closure in this position. After
the second closure, another sharp spike is seen indicating glottal release and burst after the initial
oral burst which shows that the velar emphatic /k’/ is ejective in this position.

Similarly, in utterance-final positions the velar emphatic /k’/ is found to be realised as an
ejective [k’]. The glottal release spike and burst in the velar emphatic /k’/ can be clearly seen in
Figure 5.10 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 initial burst the waveform shows a
second closure which is the glottal closure which in turn is followed by a sharp spike indicating

glottal release and burst.
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5000-

Frequency (Hz)

0 0.1745

Figure 5.9: Spectrogram and waveform showing the glottal release spike and burst in the
emphatic /k’/ in /k’ewn/ - [ k’aun] ‘horn M.SG’.
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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

Figure 5.10: Spectrogram and waveform showing the glottal release spike and burst in the
emphatic /k’/ in /jes® ' k’ewk’/ - [jos*.k*auk’] ‘to call; scream 3M.SG.IPFV”.

In utterance-medial positions, the voiceless velar emphatic /k’/ is found to be realised
both as a backed [k*] and an ejective [k’] by different participants. Given 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 positions. Figure 5.11 and Figure 5.12 below show the
emphatic velar /k’/ in the same context. As is seen in Figure 5.11 below, the velar emphatic / k’/

do not show the glottal closure or release. On the other hand, Figure 5.12 below shows the
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emphatic velar /k’/ being realised with two bursts which are an oral burst followed 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 realisation.

As for the emphatic dental /t*/, some tokens of the emphatic velar /k’/ also exhibited
irregular glottal cycles in the waveform preceding the oral closure in utterance-medial and final
position. As seen in Figure 5.10 and Figure 5.12, such periods, marked as PG in the textgrid, are

suggestive of pre-glottalisation.
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Frequency (Hz)

jet'Kewk’
i \ K | ew
to slit 3M.SG.IPFV
{ ocC | N |
OR
0 0.2645

Figure 5.11: Spectrogram and waveform lacking the glottal release spike and burst in the
emphatic /k’/ in /jet ' k’ewk’/ - [joL.k'auk’] ‘to slit 3M.SG.IPFV".
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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

Figure 5.12: Spectrogram and waveform showing the glottal release spike and burst in the
emphatic /k’/ in /jek’ fu:d/ - [jik’.fu:t’] ‘to slit SM.SG.IPFV".

Given the previous results, it can be stated that in Harstsi the velar emphatic /k’/ is
realised as an ejective consonant more commonly among the Harsiisi emphatic stops. It is
realised as an ejective in both utterance-initial and final positions, but in medial positions it is
found to be realised as an ejective [k’] in some instances and as a backed [k*] in some other

instances. On the other hand, the voiceless emphatic alveolar /t*/ is mostly realised as an ejective
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in utterance-final positions with very few instances in utterance-initial position, therefore, it is

not an ejective consonant in Harstisi and found to be realised as a backed [tf] in most positions.

5.3.1.2. Voiced Stops

The voiced stops of Harsiisi, an alveolar /d/ and a velar /g/, have two allophones each
which are context dependent as was discussed above in section 4.1.1. In the sections below, the

alveolar /d/ and the velar /g/ are examined in turn.

5.3.1.2.1. Dental /d/

The visual inspection of waveforms and spectrograms showed two different realisations
for the voiced dental stop /d/. In utterance-initial and medial positions it is realised as a voiced
[d], while in utterance-final positions it is devoiced and typically realised as an ejective [t’].

Figure 5.13 and Figure 5.14 below show the voiced dental stop /d/ in utterance-initial and
medial positions, respectively. It can be seen Figure 5.13 and Figure 5.14 below the voiced

dental stop /d/ is prevoiced in utterance-initial and medial positions with a negative VOT.
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Figure 5.13: Spectrogram and waveform of /d/ in /'do:t/ - ['do:r] ‘to go round 3M.SG.PFV’.
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Figure 5.14: Spectrogram and waveform showing /d/ in /jede’lu:l/ - [je.da. lu:1] ‘to know
3M.SG.IPFV".

In utterance-final position, it is devoiced and typically realised as an ejective [t’]. It can
be clearly seen in Figure 5.15 that the oral closure duration of voiced dental /d/ in utterance-final
positions lacks any energy indicating a devoiced stop. In addition, its first burst, which is the oral
burst, is followed by another closure duration, which is glottal closure, and a second burst
indicating glottal release. This type of realisation is the same as was found in emphatic stops

earlier in section 5.3.1.1 above. An interesting point about the voiced dental /d/ is that is also
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found with a period of irregular cycles preceding the oral closure similar to the emphatics in

utterance-final positions as can be seen in Figure 5.15 below. Such periods were marked as PG in

the textgrids which are suggestive of a pre-glottalisation.
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Figure 5.15: Spectrogram and waveform showing /d/ in /'t%e:d/ - [ 't'a:t’] ‘one M.SG’.
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5.3.1.2.2. Velar/g/

Similar to the dental stop /d/, the voiced velar stop /g/ is realised in two different ways in
the various positions checked in the data. The visual inspection of waveforms and spectrograms
showed the voiced velar stop /g/ is realised as a voiced [g] in utterance-initial and medial
positions. On the other hand, in utterance-final positions it is devoiced and typically realised as
an ejective [k’]. Moreover, similar to the dental stop /d/, some tokens of the voiced velar /g/ in
utterance-final position exhibited the irregular glottal cycles in the waveform suggestive of pre-
glottalisation, as can be seen in Figure 5.18 below.

Figure 5.16 and Figure 5.17 below show the voiced velar stop /g/ in utterance-initial and

medial positions, respectively. Here the voiced velar stop /g/ is prevoiced.
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Figure 5.16: Spectrogram and waveform showing /g/ in /'go:d/ - ['go:t’] ‘leather M.SG’.
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Figure 5.17: Spectrogram and waveform showing /g/ in /jeg'lu:l/ - [jega'lu:l] ‘to light
3M.SG.IPFV”.

In utterance-final position, the voiced velar stop /g/ is devoiced. Moreover, the
waveforms and spectrograms show it is realised as an ejective [k’] as the spike of glottal release
and glottal closure can be seen. In Figure 5.18 below, the oral closure duration of voiced velar
stop /g/ in utterance-final position lacks any energy in the lower formants indicating a devoiced

stop. The oral burst is followed by glottal closure, and a second burst indicating glottal release.

209



This type of realisation is the same which was found in emphatic stops earlier in section 5.3.1.1

above.
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Figure 5.18: Spectrogram and waveform showing /g/ in /je nu:heg/ - [ji nu:hak’] ‘to play
3M.SG.IPFV”.
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5.3.1.3. Voiceless Stops

Harstisi has two voiceless stops: a dental /t/ and a velar /k/. The voiceless stops have
different allophones which are context dependent. In the sections below, the dental /t/ and the

velar /k/ are examined in turn.

5.3.1.3.1. Dental /t/

The voiceless dental stop /t/ is realised as an aspirated [t"] in utterance-final positions and
in the onset of stressed syllables. In other positions, it is realised as a non-aspirated [t]. Figure
5.19 and Figure 5.20 below show the voiceless dental stop /t/ in utterance-initial stressed position
and utterance-final position, respectively. In these positions, it is realised as an aspirated [t"] with
a higher intensity rate in the stressed syllables and longer noise duration in utterance-final
positions. In some tokens, the utterance-medial and final dental stop /t/ was preceded by a short
period of aperiodicity which was marked as pre-aspiration (PA) as can be seen in Figure 5.20

below.
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Figure 5.19: Spectrogram and waveform showing /t/ in /'te:b/ - ['the:p’] ‘to be weary
3M.SG.PFV’.
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Figure 5.20: Spectrogram and waveform showing /t/ in /h'dewdet/ - [h.'dau. dot'] ‘iron F.SG’.

In non-stressed syllables, it is realised as a non-aspirated variant [t] with a shorter noise
duration and lower intensity. Figure 5.21 below shows the voiceless dental stop /t/ in such a

position where it is not aspirated compared to Figure 5.20 above, for instance.
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Figure 5.21: Spectrogram and waveform showing /t/ in /jet'k’ew0®/ - [jet.'k’auf’] ‘to awaken
3M.SG.IPFV".

5.3.1.3.2. Velar /k/

The voiceless velar stop /k/ follows a similar pattern to the dental stop /t/. It is realised as
an aspirated [k"] in utterance-final positions and in the onset to stressed syllables. In other
positions, it is realised as a non-aspirated [k]. Figure 5.22 and Figure 5.23 below show the

voiceless velar stop /k/ in utterance-initial stressed position and utterance-final non-stressed
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position, respectively. In these positions, it is realised as an aspirated [k"] with a higher intensity
rate in the stressed syllables and longer noise duration in utterance-final positions. In utterance-
final position, some tokens also show a short period of pre-aspiration preceding the oral closure,

marked as PA, as can be seen in Figure 5.23 below.
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Figure 5.22: Spectrogram and waveform showing /k/ in /'ko:b/ - [ 'ko:p’] ‘cup M.SG’.
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Figure 5.23: Spectrogram and waveform showing /k/ in /?e: 'mu:rek/ - [?a:.'mu:.cek"] ‘to say
1C.SG.PFV’.

In non-stressed syllables, it is realised as a non-aspirated variant [K] with a shorter noise
duration and lower intensity. Figure 5.24 below shows the voiceless velar stop /k/ in such a

position where it is not aspirated compared to Figure 5.22 above, for instance.
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Figure 5.24: Spectrogram and waveform showing /k/ in /ke'lo:n/ - [ka.'lo:n] ‘bridegroom
M.SG’.

5.3.2. Statistical Analyses

The results of the Pearson correlation test assessing the linear relationship between the
dependent variables, oral closure duration and VOT, showed a non-significant negative relation.

There was a negative correlation between the two variables, r(1438) =-0.008, p = 0.75.

217



The results of each acoustic cue for Harstisi stops are given separately under

corresponding headings in the following sections below.

5.3.2.1. Glottal Closure

Out of the total 2160 tokens in the data, only 319 of the tokens included glottal closures
in the different positions investigated in this study. The number of tokens with glottal closures in
the data were as follows: voiced dental /d/ had 68 (18.8%), the voiced velar /g/ had 60 (16.6%),
the emphatic alveolar /t*/ had 82 (22.7%), the emphatic velar /k’/ had 109 (30.2%), and the
voiceless segments had none.

As was mentioned above in 5.1, impressionistic analysis suggests that among the
emphatic stops, the velar /k’/ exhibits more glottal closures in various positions. In addition, both
voiced and emphatic stops exhibit glottal closures in utterance-final position suggesting a
phonological patterning in this position. Figure 5.25 below of target consonants’ glottal closure
values in various positions indicates that the observations made are robust across the data. As can
be seen in Figure 5.25, overall, only the voiced and emphatic consonants had glottal closures.
The voiceless consonants were not found with glottal closures in any position. In addition,
voiced consonants had glottal closures only in utterance-final position, while the emphatics had
glottal closures in utterance-initial, medial, and final positions with varying degrees across the

data.
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Figure 5.25: Glottal closures by segment and position.

Table 5.3 below shows the percentages of tokens found with glottal closures in various
positions in the data. As can be seen below in Table 5.3, more than half of the voiced segments
had glottal closures in utterance-final positions only. Similarly, more than half of the emphatic
segments had glottal closures in utterance-final positions. On the other hand, 30.2% of the velar
emphatic stop /k’/ were found with glottal closures in the data overall, while only 22.7% of the

emphatic dental stop /t*/ were found with glottal closures in the data.
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Final 120 tokens
/d/ 56.6%

g/ 50%

/k/ 55%

1t/ 55.8%
Overall 360 tokens
K/ 30.2%

1t/ 22.7%

Table 5.3: Percentages of tokens with glottal closures.

Within the group of emphatic stops, the velar /k’/ was found with glottal closure in all
environments to varying degrees. It was mostly found with glottal closures in utterance-initial
and final positions. In utterance-medial positions, the emphatic velar /k’/ was found with glottal
closure in much fewer tokens: out of 60 total tokens in utterance-medial stressed position, only
seven tokens had glottal closure. Similarly, out of 60 tokens in utterance-medial unstressed
position, only nine tokens had glottal closure.

On the other hand, the emphatic dental stop /t/ was found with glottal closure in a
smaller number of tokens compared to the velar emphatic stop /k’/ especially in utterance-initial
position: it had glottal closure in only 10 tokens out of a total 60 tokens in utterance-initial

stressed position. Similarly, it had glottal closure in five tokens out of a total of 60 tokens in
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utterance-initial unstressed position. In utterance-medial position, no tokens of /t"/ had glottal

closure.

Glottal closure counts when grouped by speaker showed that all the participants of this
study produced emphatic and voiced stops with glottal closures. The results showed that some

participants produced glottal closures more than others. Figure 5.26 below shows the counts of

glottal closures for each segment by each participant.
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Figure 5.26: Counts of glottal closures for each segment by each participant.

The results of the logistic regression model for glottal closure confirmed the observation

made earlier based on segmentation and results found in other MSAL such as Mehri and Bathari.
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The effect of segment type and position were significant on the presence of glottal closure.
However, place of articulation was not found to be a significant factor. For instance, the presence
of glottal closures in voiceless segments was significantly lower than their presence in the
emphatic segments, b = -0.006693, t(0.022055) = -0.303, p>0.5. On the other hand, presence of
glottal closures in voiced segments was not significantly lower than their presence in emphatic
segments, b = -0.356, t(0.024804) = -14.376, p<0.001. In terms of position, segments in initial
position had significantly less glottal closures than segments in final position, b = -0.207997,
t(0.023655) = -8.793, p<0.001. Similarly, segments in medial position had significantly fewer
glottal closures than segments in final position, b = -0.294272, t(0.024359) = -12.081, p<0.001.
With regard to place of articulation, the results did not show any significant difference. Figure

5.27 below shows the results of the logistic regression model for glottal closures in stops.
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g _closure

Predictors Estimates (8/4 P
(Intercept) 0.35 0.32-0.38 <0.001
segment [Voiced] -0.01 -0.05-0.04 0.762
segment [Voiceless] -0.36 -0.41--0.31 <=0.001
position [Initial] -0.21  -0.25--0.16 <=0.001
position [Medial] -0.29  -0.34--0.25 <0.001
stress [US] -0.00 -0.03-0.02 0.837
place [Velar] 0.02 -0.01-0.04 0.207
segment [Voiced] * -0.14  -0.21--0.07 <=0.001
position [Initial]
segment [Voiceless] *  0.21 0.14-0.28 <0.001
position [Initial]
segment [Voiced] * -0.06 -0.12-0.01 0.117
position [Medial]
segment [Voiceless] *  0.29 0.22-0.37 <=0.001

position [Medial]

Observations 2453

R2/R2 adjusted 0.209 / 0.206

Figure 5.27: Glottal closure model: Im (g_closure ~ segment * position + stress + place , data =

Glottal Closure) summary results.

The post-hoc pairwise comparison test showed the presence of glottal closure to be

significantly different between some of the segments in various positions. Table 5.4 shows the

significant pairwise comparisons in various positions.
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Emphatic*Voiced 1.49¢-01 2442 5.621 | <.0001
Emphatic*Voiceless | 1.49e-01 | 2442 | 5.646 | <.0001
Emphatic*Voiceless = 3.57e-01 2442 14.376  <.0001
Voiced*Voiceless 3.50e-01 ' 0.0249 | 14.053 | <.0001

Initial

Final

Table 5.4: Pairwise comparisons for glottal closure by segment type.

Table 5.4 shows that the presence of glottal closures was significantly lower in voiced
and voiceless segments compared to emphatic segments in initial position, while in utterance-
medial position the difference was not significant. In utterance-final position, the presence of
glottal closures was significantly higher in both emphatic and voiced segments compared to
voiceless segments. The difference in glottal closures in utterance-final position was not

significant between the emphatic and voiced segments.

5.3.2.2. voT

The distribution of VOT values in the data is given in Figure 5.28 below.
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Figure 5.28: VOT value distribution.

The study hypothesised, based on results of other MSAL, that the emphatics would have
the longest VOT in Harsiisi, but statistical results do not confirm this hypothesis. Figure 5.29
below shows the VOT duration values of target consonants in utterance-initial and medial
positions. As can be seen in Figure 5.29, voiceless segments had the longest VOT and not the
emphatics as was hypothesised. The emphatic segments had an intermediate VOT between the

voiceless and the voiced segments which in turn had a negative VOT.
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Figure 5.29: Overall VOT duration values by position.

The observation of velar segments having a longer VOT than alveolar segments has been
confirmed by the statistical data. Figure 5.30 below shows the VOT duration values of target
consonants separated by place of articulation, alveolar vs. velar. As can be seen in Figure 5.30
below, there was a clear difference in the VOT duration values between alveolar and velar
emphatic stops, /t/ and /k’/, respectively. Similarly, the voiceless dental stop /t/ differed in terms
of VOT duration values from the voiceless velar stop /k/. However, the difference in VOT

duration values between the voiced dental and velar, /d/ and /g/, was not very important and the

values seemed close to each other.
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Figure 5.30: Overall VOT duration values by place of articulation.

In terms of the VOT means in utterance-initial and medial positions, the voiced segments
had the shortest mean values, while the voiceless segments had the longest mean values. The
emphatic segments had intermediate mean values. Within the emphatic stops of Harstisi, the
velar /k’/ had a higher VOT mean duration than the alveolar /t/ in utterance-initial and medial
positions. Table 5.5 below shows the mean values of the segments and the overall mean values

of each type of stops.
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6/ 20.36
Kl 3202 2019
W 40.84
K 4906 4
72,9
/q/ 729 129

Table 5.5: VOT mean values.

Linear mixed-effects model results for VOT showed VOT to be significantly different
between segments and places of articulation. The VOT of voiced segments was significantly
shorter than the VOT of emphatic segments, b =-111.94, t(47.060) = -35.749, p<0.001. The
VOT of voiceless segments was significantly longer than the VOT of emphatic segments, b =
20.621, t(46.845) = 6.592, p<0.001. In terms of the place of articulation, the VOT of velars was
significantly longer than the VOT of alveolars, b = 6.687, t(46.951) = 3.701, p<0.001. The
results also showed that the VOT in unstressed syllables was significantly longer than the VOT
in stressed syllables, b = 4.197, t(54.408) = 2.385, p<0.05. Figure 5.31 below shows the results

of the linear mixed-effects model for VOT duration.
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vot_duration

Predictors Estimates cI P
(Intercept) 23.27 17.91-28.63  <0.001
segment [Voiced] -111.94 -118.08 —-105.79 <0.001
segment [Voiceless] 20.62 1449 -26.76  <0.001
position [Medial] -5.03 -11.16 -1.11 0.108
place [velar] 6.69 3.14-10.23 <0.001
stress [US] 4.20 0.74 - 7.65 0.017
segment [Voiced] * 2546 16.77-34.14  <0.001

position [Medial]

segment [Voiceless] * -3.60 -12.28 —5.08 0.416
position [Medial]

Random Effects
o2 313.29
100 word 28.68
T00 participant 9.90
ICC 0.11
N participant 10
N word 48
Observations 1434

Marginal R? / Conditional R> 0.886/0.898

Figure 5.31: VOT duration model: Imer (vot duration ~ segment * position + place + stress +
(1|participant) + (1|word), data = Vot_model, REML = FALSE) summary results.

The post-hoc pairwise comparison test showed the VOT duration to be significantly
different between the segments in various in utterance-initial and medial positions. Table 5.6

shows the pairwise comparisons in various positions.
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Emphatic*Voiced 111.9 56.5 32.810 <.0001
Initial Emphatic*Voiceless  -20.6 | 56.3  -6.049 | <.0001
Voiced*Voiceless -132.6  56.5 -38.850 <.0001
Emphatic*Voiced 86.5 56.4 | 25360 | <.0001
Medial | Emphatic*Voiceless -17.0 564 -4.993 @ <.0001
Voiced*Voiceless -103.5 | 56.4  -30.359 | <.0001

Table 5.6: Pairwise comparisons for VOT duration by segment type.

5.3.2.3. Oral Closure

Oral closure duration values distribution is given below in Figure 5.32.

Oral Closure Values Distribution
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Figure 5.32: Oral closure duration values distribution.
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Figure 5.33 below shows the overall oral closure duration values distribution of different
types of segments in utterance medial and final positions. The observation made of emphatic
segments having longer oral closure durations is not supported by statistical results. As can be
seen in Figure 5.33 below, the oral closure values of different segment types seem to be very

close to each other and no significant differences can be seen.
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Figure 5.33: Overall oral closure values in medial and final positions.

When the target consonants are separated by utterance position (medial vs. final)

differences become obvious between utterance-medial and final segments. As can be seen in
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Figure 5.34 below, all three types of segments have longer oral closure durations in utterance-
final positions. Moreover, the observation of emphatic segments having longer oral closure
durations in final position does not seem to be robust across the data. The voiced had the longest
mean (134.76 ms) compared to the emphatics (127.21 ms) and the voiceless (122.79 ms) in

utterance-final position.
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Figure 5.34: Overall oral closure values by position.

Similarly, when the oral closure duration values are separated by syllable type, stressed
or unstressed, clear differences in oral closure durations can be easily seen. oeiosicsiFigure 5.3508

below shows the oral closure duration values separated by syllable type. Oral closures in stressed
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syllables are longer than oral closures in unstressed syllables. All types of segments had longer

oral closures in stressed syllables in the data.

Oral Closure by Syllable
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Figure 5.35: Oral closure values by segment and syllable type.

Linear mixed-effects model results of oral closure did not show a significant effect of
segment type on oral closure durations, but only segment position and syllable type. Results for
the segment type are given below. Segments in utterance-medial position had significantly
shorter oral closure durations than segments in utterance-final position, b = -41.286, t(1387.154)

=-18.187, p<0.001. Similarly, segments in unstressed syllables had significantly shorter oral
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closure durations than segments in stressed syllables, b = -27.020, t(56.090) = -3.156, p<0.01.

Figure 5.36 below shows the results of the linear mixed-effects model for oral closure duration.

OC_duration

Predictors Estimates CI P
(Intercept) 132.14 110.27-154.00 <0.001
segment [Voiced] 3.18 -19.04 -25.39 0.779
segment [Voiceless] 2.66 -20.27-25.59  0.820
position [Medial] -41.29  -45.74--36.83 <0.001
stress [US] -27.02 -43.81--10.23 0.002
place [velar] -0.08 -18.12-17.97  0.993

Random Effects
o2 474.07
T00 word 892.22
T00 participant 121.02
T11 participant segmentVoiced 26.44
T11 participant segmentVoiceless 7 1-24
P01 participant segmentVoiced -0.81
P01 participant segmentVoiceless ~ -0-14
ICC 0.68
N participant 10
N word 43
Observations 1438

Marginal R? / Conditional RZ 0.292/0.773

Figure 5.36: OC duration model: Imer (OC_duration ~ segment + position + place + stress +
(1+segment|participant) + (1|word), data = OC_model, REML = FALSE) summary
results.
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5.4. DISCUSSION

This study addressed the following questions:

1. Do the emphatic stops in Harsiisi display any known characteristics of ejective stops?

2. Do the emphatic stops differ from their plain counterparts in terms of VOT, oral
closure duration, presence or absence of glottal closure and release?

3. Do the emphatic stops and their plain voiced counterparts pattern together in any

position based on acoustic characteristics?

Based on the visual inspections of waveforms and spectrograms and the results of the
statistical analyses, the results are consistent with the patterns described above in 4. Harstsi stops
behave differently in various contexts with some patterning together in certain contexts. The
emphatic stops in Harsisi are found to be of a mixed system that has both glottalised and
pharyngealised stops as in other MSALS such as Mehri and Bathari (Watson & Bellem, 2010,
2011; Bellem & Watson, 2014; Watson & Heselwood, 2016; Gasparini, 2017, 2018).

Only the velar emphatic stop /k’/ is realised as an ejective in most positions, while the
alveolar /t*/ is realised as an ejective almost solely in utterance-final position. The acoustic
parameters of VOT and glottal closure distinguish the emphatic stops from their plain
counterparts except for the voiced and emphatics in utterance-final position where they pattern
together.

In the sections below, the acoustic parameters of glottal closure, VOT, and oral closure

duration are discussed in detail.
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5.4.1. Glottal Closure

Glottal closure was analysed and taken into consideration to serve three purposes. The
first purpose was to check if the emphatic segments exhibited glottal closures showing an
ejective realisation in any given environment. The second purpose was to check if glottal closure
could be taken as an acoustic parameter to distinguish between emphatics and their plain
counterparts. The third purpose was to check whether the voiced stops patterned with the
emphatic stops in any position by showing glottal closures as a similar articulation cue.

As for question 1, the results regarding the presence of glottal closure in Harsiisi
emphatic stops came in line with the study hypothesis of emphatic stops having glottal closures
in places where they are realised as ejectives such as utterance-final position. Regarding question
2, results showed that not all emphatic stops exhibit glottal closures in all positions. Moreover,
the results came with an affirmative answer for question 3 as the voiced stops patterned with
emphatic stops in utterance-final position by having a glottal closure and being realised as
ejectives which was also consistent with study hypotheses.

Based on the criteria of the presence of a clear glottal closure and release, the visual
inspection of waveforms and spectrograms showed that the voiceless emphatic alveolar /t'/ was
articulated as a pharyngealised [t] in most contexts except in utterance-final position where it
was glottalised with a visible glottal release, and this is consistent with the patterns described in
4 and with what has been found for Mehri. A number of tokens of /t¥/ in utterance-medial and
final positions exhibited short periods of irregular glottal cycles before the oral closure,
especially after long vowels. These short periods are suggestive of pre-glottalisation, but no clear

glottal closure or release was seen in such cases. Bellem & Watson (2014) found that the
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voiceless emphatic alveolar /t/ in the Mehri dialects of Mahriyot and Mehreyyet is glottalised
pre-pausally. On the other hand, in utterance-initial and medial positions, it is articulated as a
pharyngealised [t'] consonant in Mahriyot, and as an ejective [t’] in Mehreyyet except preceding
long back vowels or in the onset of stressless syllables. Indeed, the results of the statistical
analyses showed very few instances of glottalised /t"/ in utterance-initial and medial positions
compared to utterance-final position in Harsiisi. It was found to be articulated as a glottalised [t’]
in utterance-initial position only in 10 out of 60 in total in stressed syllables (16.6%), and five
out of 60 tokens in total in unstressed syllables (8.3%). In utterance-medial position, it was never
found to be glottalised with clear glottal closure and release (0%). Similar patterns have also
been found in the Mehreyyet dialect of Mehri. Bellem & Watson (2014)Bellem & Watson
(2014) stated that the voiceless emphatic alveolar /t/ tends to be a glottalic in initial position
except preceding long back vowels. Moreover, they added that intervocalically it is likely to be
glottalic preceding stressed vowels and less likely to be glottalic at the onset of a stressless
syllable (Bellem & Watson, 2014). In addition, Ridouane & Buech (2022) Ridouane & Buech
(2022) also found that the Mehri ejective alveolar exhibited silent lags after the oral release
(which could be suggestive of glottal closure), but that these silent lags were speaker dependent
as only two speakers out of seven had such silent lags (p. 3435). In this current study, silent lags
were not common, but there were rather more closures followed by clear bursts.

Based on such results, it can be stated that the emphatic dental stop /t*/ in Harstisi
resembles, to some extent, the emphatic alveolar /t*/ in Mehreyyet in the sense of being a
pharyngealised emphatic and not a glottalised emphatic in all positions except in some tokens

where a period of pre-glottalisation could be seen, but this needs further investigations.
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Therefore, similar results of the emphatic alveolar /t*/ in Harsiisi and Mehriyot can suggest a
similar sound shift/development in these two varieties.

The emphatic velar /k’/, on the other hand, was found through the visual inspection of
waveforms and spectrograms to be articulated as a glottalised [k’] in more positions than the
utterance-medial and final positions also exhibited short periods of irregular glottal cycles before
the oral closure similar to the alveolar /t‘/, which is suggestive of a pre-glottalisation in such
cases. It was found as a glottalised [k’] in utterance-initial, medial, and final positions in both
stressed and unstressed syllables. Such a conclusion has also been reached by Watson & Bellem
(2010). In their investigation of the emphatic consonants of the MSAL Mabhriyot dialect of
Mehri, they found that the emphatic velar stop /k/ was the only emphatic which showed a sharp
spike in the waveforms associated with glottalic consonants in all positions (Watson & Bellem,
2010, p. 349). In another study, Bellem & Watson (2014) found that the emphatic velar stop /k/
was realised as glottalic in all contexts in MSAL Mahriydt, while in MSAL Mehreyyet they
found it to be glottalic except in some intervocalic tokens. In addition, Gasparini (2017) studied
the emphatic consonants in MSAL Bathari and found results in line with these in MSAL
Mahriyot (Watson & Bellem, 2010; Bellem & Watson, 2014) and MSAL Mehreyyet (Bellem &
Watson, 2014). In his study focusing on initial and intervocalic positions, he found the emphatic
velar stop /k/ was the only segment in Bathari which regularly showed to be realised as an
ejective in the environments investigated (Gasparini, 2017, p. 82).

The results of the statistical analyses show similar results for the articulation of the

emphatic velar stop /k’/ in Harstsi. Statistical results showed that the emphatic velar stop /k’/
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was realised as a glottalised [k’] in all positions investigated, but to varying degrees. The highest
number of glottalised realisations was found in utterance-final position followed by utterance-
initial, with the lowest number of glottalised realisations in utterance-medial position. In every
position, however, it was found to be realised as a glottalised [k’] in both stressed and unstressed
syllable structures. For instance, in utterance-final position, it was found as a glottalised [k’] in
60% of stressed syllables and in 50% of unstressed syllables. In utterance-initial position, it was
found as a glottalised [k’] in 25% of stressed syllables and in 20% of unstressed syllables. In
utterance-medial position, the glottalised realisations were the lowest with the unstressed
syllables having the lowest numbers. It was realised as a glottalised [k’] in 11.6% of stressed
syllables structures, and in 15% of unstressed syllables. These results are not drastically different
from what has been found in other MSALS, such as Mehri and Bathari. Nonetheless, an
interesting point is that contrary to the emphatic alveolar /t*/, the emphatic velar stop /k’/ in
Harsiisi has closer resemblance to the emphatic velar in the Mahriyot dialect of Mehri than
Mehreyyet. For instance, in Mahriy6t, Bellem & Watson (2014) found that it may be ejective in
all positions, but in Mehreyyet there were instances where it was not ejective intervocalically.
Given these results for the emphatic velar stop /k’/, it can be stated that it is the only
segment in Harstisi which is glottalised in most positions. Unlike the dental stop /t*/, such results
of the emphatic velar stop /k’/ in Harstsi look closer to the results of the emphatic velar stop /k/
in Mahriyot than in Mehreyyet, which at least has some areal connection with Harsusi.
Nonetheless, this could be due to language specific traits in Harstisi and Mahriy®6t as it is well
known that ejective stops generally prefer velar articulation (Ladefoged & Maddieson, 1996, p.

78).
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As for the voiced stops, as was hypothesised, the results showed their patterning with the
emphatic in utterance-final position. The voiced stops were found to have glottal closures in
utterance-final position suggesting their realisation as ejectives in this position. VVoiced stops also
showed periods of irregular glottal cycles occurring before the oral closure in utterance-medial
and final positions: 28.3% (out of 240 in total) of voiced alveolar /d/ tokens and 25% (out of 240
in total) of voiced velar /g/ tokens in utterance-medial and final positions were found with such
periods.

The utterance-final patterning of the emphatics and voiced segments by showing clear
glottal closures and releases was also found in Mehri (Watson & Asiri, 2007; Watson & Bellem,
2010). This phonetic patterning in this position backs the view of categorising the sounds of
MSAL into two categories of ‘Breathed’ and ‘Unbreathed’, as proposed by Watson &
Heselwood (2016). Their proposal, which is based on the amount of air passing through glottis
during the articulation of these sounds rather than the vibration of the vocal folds, has been
proven based on phonological patterning and instrumental phonetic analyses. The phonetic
analyses of Harstsi are in line with their findings in Mehri suggesting the possibility of such a
distinction of sounds in Harssi as well.

To sum up, glottal closure results show that the emphatic velar stop in Harstsi is
glottalised in most positions, while the emphatic dental stop is glottalised mainly in utterance-
final positions. In addition, glottal closure can be taken as an acoustic parameter to distinguish
between various types of stops except in utterance-final position where voiced stops also exhibit
glottal closures. Indeed, voiced stops are also found with glottal closures in utterance-final

position, which suggests a similar phonetic patterning with emphatic stops in this position.
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54.2. VOT

The purpose behind measuring VOT durations in this study was to see if it helps in
distinguishing as an acoustic cue between the emphatic stops and their plain counterparts in
Harstsi. Therefore, it aimed to answer question 2, and the results obtained lead to an affirmative
answer to this question.

There were a number of contesting hypotheses with regard to VOT based on results of
previous studies in other languages. However, this study, based on the impressionistic inferences
during segmentation of waveforms and spectrograms and results of the closely related Bathari
language, hypothesised that the emphatic stops will have a longer VOT than their plain
counterparts, in addition, the voiceless stops will have an intermediate VOT between the
emphatic and voiced stops.

Surprisingly, not all parts of the hypothesis put forward regarding VOT in this study
came to be applicable for VOT in stops in Harsiisi. For instance, as was expected, the results
showed that the plain voiced stops had the shortest VOT duration among Harsasi stops (-72.9
ms); however, the emphatics did not have the longest VOT duration (26.19 ms), but rather the
plain voiceless stops (44.95 ms). These results were consistent with what has been found in
languages, such as Amharic (Seid et al., 2009), Ingush (Warner, 1996), and Tsova-Tush (Hauk &
Hakim, 2019), but inconsistent with others, such as Cochabamba Quechua (Gallagher & Whang,
2014), Hul’q’umi’num’ (Percival, 2019), and especially Bathari (Gasparini, 2017). Such varying
results of VOT values are not very surprising between languages and have been documented

previously. For example, Cho & Ladefoged (1999) compared the VOT values of 18 different
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languages and found that there are unpredictable variations in VOT values between languages
even within the same place of articulation (p. 226). An interesting point in VOT duration results
in Harstsi is that they are inconsistent with the closely related Bathari language for which
Gasparini (2017) found emphatics to have longer VOTs than their voiceless counterparts (p. 78).
This could be due to different factors related to either methodological differences or language-
specific traits. Gasparini (2017) relied on data obtained from natural speech recordings done by
himself and Miranda Morris, therefore, lacking a list of carefully elicited words in desired
environments for acoustic study purposes. In addition, analysed data was limited to only 169
tokens making it difficult to run any statistical tests or to prove significance (Gasparini, 2017).
Another reason which could account for the difference in VOT durations between Harstisi and
Bathari could be due to language-specific traits or rules. Cho & Ladefoged (1999) mentioned
that languages that have more than two types of stops tend to enrich the difference between the
various types of stops by scattering VOT values on a VOT continuum (p. 224). They mentioned
that possible VOTs may be chosen by languages from a continuum and this selection is
controlled by two processes conducted by the grammar specific to language which are of
choosing a modal value of phonological features such as voiced, voiceless aspirated, and
voiceless unaspirated, and then assigning a target value for timing (Cho & Ladefoged, 1999, p.
226).

Based on within language differences, the shorter VOT durations for Harsiisi emphatic
compared to the plain voiceless stops could be due to the nature of articulation of these
segments. In languages where ejectives were compared to voiceless aspirated and voiceless

unaspirated stops such as Waima’a, the ejectives were found to have an intermediate VOT
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following the voiceless aspirated stops (Hajek & Stevens, 2005, p. 2891). Watson & Heselwood
(2016) looked at sample tokens of emphatic stop /t*/ released as an ejective and plain voiceless
stop /t/ and found that the emphatic had a short-lag VOT of (22 ms), while the plain voiceless
had a VOT of (37 ms) (p. 25). Hence, it can be speculated that the plain voiceless stops in
Harsiisi are articulated with a longer aspiration period resulting in longer VOT durations for the
plain voiceless stops. In comparison, shorter VOT durations for the emphatic stops in Harstsi
can suggest that their ejective realisation is of lax rather than tense ejectives (Lindau, 1984;
Warner, 1996).

With regard to place of articulation of segments, this study hypothesised segments
articulated at a farther back place of articulation to have longer VOT durations than segments
articulated at a fronter place of articulation. This it was expected that velar stops in Harstsi have
longer VOT durations than the dental stops. As was hypothesised, the results showed the velar
stops in Harstsi to have longer VOT durations compared with the dental stops. These longer
VOT durations were clear for the groups of emphatic and voiceless stops. For instance, the
emphatic and voiceless stops, /k’/ and /k/ respectively, had mean VOT durations of (32.02 ms)
and (49.06). In comparison, the emphatic alveolar /t"/ and the voiceless alveolar /t/ had mean
VOT durations of (20.36 ms) and (40.84 ms), respectively. These VOT duration patterns are
similar to findings in some other languages, but contradict some others. For instance, velars in
Ingush (Warner, 1996, p. 1525), Apache, Salish, and Yapese (Cho & Ladefoged, 1999, p. 222)
have longer VOT durations than alveolars, while velars in Navajo, Hupa, and Tlingit (Cho &
Ladefoged, 1999, p. 222) have shorter VOT durations than alveolars. Cho & Ladefoged (1999,

pp. 222 - 223) suggested that such differences might be due to the timing between both oral and
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glottal closures being a language specific matter, and supported this view based on the
differences between Navajo and Apache which are closely related languages. The results in
Harstisi can be taken from this perspective as well, given the fact that the results of VOT
durations of the closely related language Bathari do not follow a similar pattern. For instance, the
emphatic velar stop /k/ in Bathari had longer VOT durations than the emphatic dental stop /t/ in
initial position, but in intervocalic position the velar /k/ had shorter VOT durations than the
alveolar /t/ (Gasparini, 2017, p. 78).

In summary, results of the VOT durations in Harsiisi show that it can be taken as an
acoustic parameter to distinguish different types of stops. The results were in line with results of
other languages such as Amharic (Seid et al., 2009), Ingush (Warner, 1996), and Tsova-Tush
(Hauk & Hakim, 2019). In addition, results show that, as hypothesised, the velars have longer
VOT durations than alveolars in Harsiisi. Similarly, segments in unstressed syllables have longer

VOT durations than segments in stressed syllables.

5.4.3. Oral Closure

Oral closure measurements were calculated to examine if it could be taken as an acoustic
cue for distinguishing different types of Harstisi stops. Hence, it aimed to answer question 2, and
the results obtained lead to a negative answer to this question.

It was expected that different types of stops could be distinguished based on oral closure
durations. The emphatics were expected to have the longest duration, the voiced were expected

to have an intermediate duration, and the voiceless were expected to have the shortest duration.
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As was the case with VOT, there were varying results with regard to oral closure
durations in ejectives in other languages. This study took the results of one of the other Semitic
languages which is Amharic as a reference point to speculate oral closure results for Harstsi. The
results obtained were not consistent with what was expected. Oral duration measurements were
not significant to help in distinguishing the different types of stops in Harssi. Oral closure
durations in utterance-medial and final positions of the different types of stops were close to each
other and did not mark any type to be different than the others. This result is consistent with what
has been found in languages such as Tsova-Tush (Hauk & Hakim, 2019), but contradicts with
the results for Amharic (Seid et al., 2009) and Mehri (Ridouane & Buech, 2022). In Tsova-Tush
it was found that the ejective measurements were not different than the grand mean (Hauk &
Hakim, 2019, p. 3485). On the other hand, in Amharic the ejective stops had significantly longer
oral closure duration (Seid et al., 2009, p. 2289). In Mehri, Ridouane & Buech (2022) showed
that the closure duration of ejective velars was significantly longer than their plain counterparts
(p. 3435). Given the oral closure results obtained in Harsiisi, it could be stated that oral closure
does not seem to be a good acoustic cue to distinguish the different types of stops in Harsisi.

The results did, however, show a significant effect of segment position on oral closure
duration as was expected. All types of stops had longer oral closure durations in utterance-final
position compared to utterance-medial position.

Similarly, the syllable structure (stressed vs. unstressed) was found to affect the oral
closure duration of Harstisi stops. Results showed that all types of stops had longer oral closure
durations in stressed syllables compared to non-stressed syllables in utterance-medial and final

positions.
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To sum up, the results obtained on oral closure show that oral closure in Harstisi cannot
be taken as an acoustic parameter to distinguish between the different types of stops. No
significant differences were found in oral closure durations between the different types of stops.
Nonetheless, oral closure durations of Harstsi stops differ significantly based on segment

position and syllable type.

5.5. CONCLUSION

To conclude, this study investigated some acoustic parameters in Harsisi stops in an
attempt to: establish the nature of emphatic stops in Harstsi; check which acoustic parameters
could help in distinguishing between the different types of stops; and investigate any phonetic
patterning of voiced and emphatic stops in any position.

The results were consistent with the patterns described above in 4. Glottal closures were
found in both emphatic and voiced stops with the exclusion of voiceless, but with varying
degrees and in different positions. In utterance-initial and medial positions, only the emphatic
velar stop /k’/ had a high number of glottal closures suggesting it to be an ejective stop unlike the
emphatic dental stop /t/ which did not exhibit a high number of glottal closures in these
positions in the data. These results are in line with previous studies in other MSALS such as
Mehri and Bathari (Bellem & Watson, 2014; Gasparini, 2017).

In addition, results also showed that glottal closure can be taken as an acoustic parameter
to distinguish between emphatics and their plain counterparts in non-utterance-final position.
Both emphatic and voiced stops had glottal closures in utterance-final position suggesting a

phonetic patterning in this position. This patterning of the voiced stops in utterance-final position
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with the emphatic stops by being realised as ejectives was also consistent with results of previous
studies on MSAL Mehri (Bellem & Watson, 2014). Such results support the proposal put
forward by Watson & Heselwood (2016) for a laryngeal categorisation based on breath, termed
as ‘voiceless turbulence’, rather than one based on voicing for MSAL. As was mentioned above
in section 2.6, the three different phonetic categories of emphatics, voiced, and voiceless
consonants were found to pattern together phonologically and fall into two categories
(Heselwood & Maghrabi, 2015; Watson & Heselwood, 2016). The results of phonetic
instrumental analyses of this study support the morphophonological patterning of Harstsi
emphatic and voiced stops to the exclusion of voiceless stops which supports the view of
labelling the emphatic and voiced as ‘Unbreathed’ (Heselwood & Maghrabi, 2015, p. 159) and
labelling the voiceless as ‘Breathed’ (Heselwood & Maghrabi, 2015, p. 159).

In terms of distinguishing the emphatic stops from their plain counterparts, the results
showed that among the acoustic parameters examined, VOT was a significant parameter to
distinguish the various types of stops, while oral closure was not significant. The voiced stops
had the shortest VOT, followed by the emphatic stops with an intermediate VOT, while the

voiceless stops had the longest VOT.
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6. Chapter Six: The Phonetic Realisation of Harsisi Fricatives

6.1. RESEARCH QUESTIONS AND HYPOTHESES

Recent developments in the study of MSAL and the findings on emphatics in related
languages such as Mehri and Bathari made it of great interest to study the emphatic fricatives in
Harsiisi in depth and compare the results with what is known about this class of sounds in
MSAL.

The aim behind investigating Harstsi fricatives was threefold. Firstly, to find out whether
the emphatic fricatives in Harsiisi displayed any acoustic cues known for ejective fricatives in
other languages. Secondly, to see what acoustic parameters could help distinguish the emphatic
fricatives from their plain counterparts as was found in some other languages (Gordon &
Applebaum, 2006; Seid et al., 2009; Shosted & Rose, 2011; Gasparini, 2017; Ridouane &
Gendrot, 2017). The acoustic parameters investigated are fricative overall duration, frication
duration, frication intensity, presence of pre- or post-frication silent lags, and CoG. Thirdly,
based on the phonological patterning of some consonants in other MSAL languages (see 2.5), the
investigation aimed to check if such patterning can be acoustically supported in Harsusi.

The investigation for the nature emphatic fricatives was done by checking for acoustic
characteristics found to occur in ejective fricatives in other languages, namely pre- or post-
frication silent lags/or glottal lags, shorter frication duration, shorter overall duration, and higher
CoG values (Gordon & Applebaum, 2006; Seid et al., 2009; Shosted & Rose, 2011; Ridouane et
al., 2015; Ridouane & Gendrot, 2017).
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The second aim of the study was achieved by comparing the previously mentioned
acoustic parameters of emphatic fricatives and their plain counterparts to see which acoustic
parameters significantly differentiated the different categories.

The third aim of the study was achieved by investigating any shared acoustic parameters
between the emphatic fricatives and their plain voiced counterparts especially in utterance-final
positions.

The questions raised in this study were the following:

1. Do the emphatic fricatives in Harstsi display any known acoustic characteristics
of ejective fricatives?

2. Do the emphatic fricatives differ from their plain counterparts in terms of their
overall duration, frication duration, frication intensity, pre- or post-frication silent
lags, and CoG?

3. Do the emphatic fricatives and their plain voiced counterparts pattern together in

any position based on acoustic characteristics?

In terms of displaying characteristics of ejective fricatives, it has been observed during
the manual segmentation of tokens and checking the preliminary results that the emphatic
fricatives of Harstsi only displayed characteristics of ejective fricatives in utterance-final
position. Contrary to what Ridouane & Gendrot (2017) found in Mehri with regard to pre- and
post-frication silent lags (p. 155), the emphatic fricatives in Harstsi lacked any systematic pre- or
post-frication silent lags except in utterance-final position. In addition, the plain voiced fricatives

patterned similarly with the emphatics in terms of being realised as ejectives and showing pre- or
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post-frication silent lags in utterance-final position only, as was found for Mehri (Bellem &
Watson, 2014). Hence, this study tried to establish the extent to which the emphatic fricatives
and the non-emphatic voiced counterparts showed pre- or post-frication silent lags across the
data set.

The frication duration of ejective fricatives was found to be shorter than their other
counterparts in Tigrinya (Shosted & Rose, 2011), Turkish Kabardian (Gordon & Applebaum,
2006), and Amharic (Demolin, 2004). Ridouane & Gendrot (2017) found the frication noise of
ejective fricatives in Mehri to be shorter than that of their plain counterparts (p. 154). On the
other hand, according to Gasparini (2017) all but the lateral emphatic fricatives in Bathari had a
longer duration in initial position (p. 82). Based on the visual inspections and some manual
measurements of some tokens, the frication duration of emphatic fricatives in Harstisi seemed
shorter than that of their plain counterparts. Therefore, this study hypothesised the frication
duration of emphatic fricatives in Harstsi to be shorter than that of their plain counterparts as
was found in some previous studies.

In terms of the overall duration, preliminary results showed the emphatic fricatives in
Harsiisi to have a shorter overall duration than their plain counterparts as was found in Amharic
by Seid et al. (2009). However, in utterance-final position, the overall duration did not look
shorter in the tokens. The study hypothesised the overall duration of emphatic fricatives to be
shorter than that of their plain counterparts except in utterance-final position where they include
systematic silent lags.

In terms of frication intensity, the visual inspection of a number of tokens and their

manual measurement showed frication intensity to be lower in emphatic fricatives than in their
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non-emphatic counterparts. By contrast, Gasparini (2017) found the emphatic fricatives in
Bathari have a higher intensity rate than their plain counterparts in initial position except the
lateral fricative (p. 82). Ridouane & Gendrot (2017) also found initial ejective fricatives in Mehri
to have significantly higher frication intensity than their plain counterparts. As a result, the study
hypothesised the emphatic fricatives in Harstsi to have a higher intensity rate than their plain
counterparts.

Since CoG was found to be higher in Mehri emphatic fricatives (Ridouane & Gendrot,
2017), this study hypothesised a similar patterning in terms of CoG values in positions where
Harstisi emphatics were realised as ejectives. In addition, after checking a few tokens manually,
the study hypothesised that the emphatic and voiced fricatives will probably show similar CoG

values in utterance-final position.

6.2. METHODOLOGY

Harstisi words including emphatic fricatives and their plain counterparts, voiced and
voiceless, were recorded in isolation for this study (see 3.2 for data sources). For the target
fricatives, the measurements of temporal and non-temporal parameters of overall duration,
frication duration, frication intensity, and CoG were taken for all the fricatives. Moreover, all the
fricatives were checked for the presence or absence of pre- and post-frication silent lags (glottal
closure) in all positions, and the number of these silent lags were considered for the analyses.
Linear mixed model and logistic regression tests were run to check the significance of different
factors taken into consideration, such as segment type, segment position, place of articulation,

and syllable structure.
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6.2.1. Stimulus Material

Harstsi words with target consonants in utterance-initial, medial, and final positions were
recorded in isolation. Each target consonant was found in 4 different words in two stressed and
two unstressed syllable structures (see 3.2 for details on word list preparation). Therefore, a total
of 12 words for each target consonant were repeated 3 times which resulted in 36 tokens. So, the
total number of tokens for each target consonant was 360 produced by thel0 participants, who
produced the data for chapter 5, except the emphatic palato-alveolar fricative /[*/ which had only
150 tokens from all speakers. Since the emphatic palato-alveolar fricative /[%/ rarely occurs in
Harstisi, it was not possible to find it in all the previously mentioned positions in this study. It
was found in three words in utterance-initial position and two words in utterance-medial position
resulting in five words in total and 15 tokens from each participant. Therefore, the total number
of tokens taken into consideration in this study is 3390 which is the result of 3240 tokens (12
words * three repetitions * nine target consonants * 10 speakers) + 150 tokens of the palato-
alveolar fricative /[%/ (5§ words * three repetitions * 10 speakers). All the fricatives of Harsiisi
were recorded except the voiceless labio-dental fricative /f/ since it lacks an emphatic
counterpart.

The words used have the following syllable structures given below, and the target
consonants occur in stressed and unstressed syllables in these words. Note that structures

followed by an asterisk were each found in one word only in the word list.
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Utterance-initial:

Stressed

Unstressed

Utterance-medial:

Stressed

Unstressed

Utterance-final:

Stressed

Unstressed

CVVC and CVCCV*

CV.CVVC, CV.CVC*, and CVC.CVVC*

CVC.CVVC, CVC.CVCC, and CV.CVV.CV*

CVC.CVVC, CVC.CVCC, and CVC.CV*

CVCC, CVC*, CVC.CVCC, and CVC.CVVC

CV.CVV.CVC, CV.CVC.CVC, CVV.CVC*, and CV.CVC*

Table 6.1 below shows the Harstisi words with the target consonants in different

positions.

/'0e:b/ ‘to cough
S 3M.SG.PFV’
/'0ixt/ ‘sheep F.SG’

/Be'buir/ ‘to break
3M.SG.PFV’

Us
/Be'mo:r/ ‘to bear fruit

3M.SG.PFV’

/jen'0ok/ ‘to bite
3M.SG.IPFV’
/jen'Bo:r/ ‘to pour;
disperse 3M.SG.IPFV”’

/je6'boit/ ‘to be firm
3M.SG.IPFV’

/je0'Ko:l/ ‘to get heavier
3M.SG.IPFV’
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/'te®/ ‘woman; wife
F.SG’

/jel'soi®/ ‘to speak badly
3M.SG.IPFV’

/je'kwled/ ‘to talk
3M.SG.IPFV’
/je'nu:bed/ ‘to dig up;
take out 3M.SG.IPFV’



S
0
US
S
65‘
US
S
S
US
s S

8/de:b/ ‘to melt
3M.SG.PFV’
/'d3itb/ “wolf M.SG’

/de'he:b/ ‘gold M.SG’
/8e'rer?/ ‘forearm M.SG’

/'d%er/ ‘on ADV’
/'d%ewle/ ‘to limp
3M.SG.PFV’

/d%e'fize/ “fingernail
M.SG’

/d%e'lo:k/ “to notice
3M.SG.PFV’

/'sem/ ‘they F.PL’
/'sek’/ ‘flame; spark
M.SG’

/se'ho:b/ ‘cloud M.PL’
/se'bory/ ‘to talk without
result 3SM.SG.PFV’

/'s*oxr/ ‘to stand; stop
3M.SG.PFV’
/'serr/ ‘gazelle M.SG’

/jeh'duw:d/ ‘to go around
aimlessly-to shear
3M.SG.IPFV’

/jeb'doir/ ‘to sow seed
3M.SG.IPFV’

/jed'koir/ ‘to mention
3M.SG.IPFV’

/jed'rwr/ ‘to spread out
3M.SG.IPFV’

/jek'd%0:0%/ “to squeeze
against 3M.SG.IPFV’
/jen'd*o:f/ ‘to clean
against 3M.SG.IPFV’

/jed*'hou/ ‘to appear
3M.SG.IPFV’
/med™he:m/ ‘bladder
M.SG’

/jeh'sws/ “to feel
3M.SG.IPFV’
/jem'so:s/ ‘to touch
3M.SG.IPFV’

/jes'gu:g/ ‘to daydream
3M.SG.IPFV’

/jes'hoir/ ‘to stay awake
3M.SG.IPFV’
/jem's*ews®/ ‘to suck
3M.SG.IPFV’
/fek’'s"ewr/ ‘to run short
of something
3M.SG.PFV’

8 Some participants mentioned /dejo:b/ as an alternative word also used.
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/'hedd/ ‘to shear
3M.SG.PFV’
/jeh'dw:d/ ‘to shear
3M.SG.IPFV’

/fe'yeijed/ ‘tribes; clans
M.PL’

/'fe:wed/ ‘to warn
3M.SG.IPFV’

/'ked'd'/ ‘to squeeze
against 3M.SG.PFV’
/jek'd0°0:0°/ ‘to squeeze
against 3M.SG.IPFV’

/je'mured’/ ‘to advise
3M.SG.IPFV’
/je'hewk’ed®/ ‘to wake
3M.SG.IPFV’

/'hess/ ‘to feel
3M.SG.PFV’
/jeh'sws/ ‘to feel
3M.SG.IPFV’

/je'ku:des/ ‘to heap,
heap up 3M.SG.IPFV’
/je'rusfes/ ‘to kick
3M.SG.IPFV’

/'mes’s’/ ‘to suck
3M.SG.PFV’
/jem's*ews®/ ‘to suck
3M.SG.IPFV’



UsS

Us

Us

Us

/s'e'bus/ ‘to dye
3M.SG.PFV’

/s'e'duir/ ‘to come from
water 3M.SG.PFV’

/'zoi/ “to visit
3M.SG.PFV’
/'zo:d/ ‘to increase
3M.SG.PFV’

/ze'guid/ “to lift; loot
3M.SG.PFV’
/ze'heb/ ‘camel cloth
M.SG’

/'fe:l/ ‘to spark
3M.SG.PFV’

/'fo:b/ ‘round of bread
M.SG’

/fe'hewk’/ ‘to hiccup
3M.SG.PFV’

/fe'mitm/ ‘cloth wrapped
over mother-camel teats
M.SG’

Not Found

/ffef'ruit/ ‘bird M.SG’
/f¥e'fexr/ “‘bird M.PL’
/f¥e'rwm/ “to slap
3M.SG.PFV’

/jes"hour/ ‘to brand
3M.SG.IPFV’
/jes*'Kewk’/ ‘to yell
3M.SG.IPFV’

/jef'zwz/ ‘to jump; spring
up 3M.SG.IPFV’
/jeh'zu:z/ ‘to shake
3M.SG.IPFV’

/jez'jud/ ‘to grow;
increase 3M.SG.IPFV’
/jez'hoif/ ‘to crawl
3M.SG.IPFV’

/jes'fwf/ ‘to dirty
3M.SG.IPFV’
/jek'fu:f/ “to uncover
3M.SG.PFV’

/jef'hewk’/ ‘to hiccup
3M.SG.IPFV’
/tef'’kerw/ ‘sword M.SG’

/he'(*e:be/ ‘finger M.PL’

/hef*'be/ ‘finger M.SG’
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/je'Ku:bes®/ ‘to bite
3M.SG.IPFV’
/?e'germes®/ ‘to hop
3M.SG.PFV’

/'fezz/ ‘to jump; spring
up 3M.SG.PFV’
/jef'zuiz/ ‘to jump;
spring up 3M.SG.IPFV”’

/je'foirez/ ‘to palpate;
massage 3M.SG.IPFV’
/'tehez/ ‘frankincense-
luban M.SG’

/'seff/ ‘to dirty
3M.SG.PFV’
ljes'fwf/ ‘to dirty
3M.SG.IPFV’

/ke'fufef/ ‘to uncover
2F.SG.PFV’
/se'joiref/ ‘to go
2F.SG.PFV’

Not Found

Not Found



ij‘

/tom/ ‘to sell
3M.SG.PFV’

/te:f/ “footprint; track
M.SG’

/Ae'buk’/ ‘to tie camels
into line 3M.SG.PFV’
fe'ye:f/ ‘to drink milk
3M.SG.PFV’

UsS

/t¥e:f/ “to be tired;
exhausted 3M.SG.PFV’
/¥ o:b/ “‘monitor lizard
M.SG’

Ae'hek/ ‘to laugh
3M.SG.PFV’
Me'seit'/ ‘to squeeze
3M.SG.PFV’

Us

/jet™fo:t/ ‘to shower; rain
in showers 3M.SG.IPFV’
/jer'to:t/ “to sprinkle
3M.SG.IPFV’

/je¥Kewk’/ ‘to slit
3M.SG.IPFV’
/je¥'tom/ ‘to buy
3M.SG.IPFV’

/jes'tewl’/ ‘to wink
3M.SG.IPFV’

ljes'¥orf/ “to pull legs up
M.SG.IPFV’

/jet"hok/ ‘to laugh
3M.SG.IPFV’
/jet"'bo:b/ ‘to converse,
chat 3M.SG.IPFV’

/'t'elt/ ‘to shower; rain
in showers 3M.SG.PFV’
/jet™do:t/ ‘to shower;
rain in showers
3M.SG.IPFV’

/je'ho:fet/ “to collect
3M.SG.IPFV’
/je'fewgel/ ‘to go in the
evening 3M.SG.IPFV’

/'set't'/ ‘to wink
3M.SG.PFV’
/jes'Fewt’/ ‘to wink
3M.SG.IPFV’

/je'kKobet’/ ‘to herd
3M.SG.IPFV’
/je'Kewret'/ ‘to cut up
3M.SG.IPFV’

Table 6.1: List of elicited words with target fricatives in various positions.

For word list recording procedures and related details see 5.2.2 above.

6.2.2. Measurements

In contrast to segmentation of the stops, the range of viewed frequencies in spectrogram

settings was set between 0-11000 Hz for fricatives. This viewing range stretched the fricative
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higher frequencies which turned out to aid in setting the boundaries and increase the pace of
segmentation process (see 3.5 for PRAAT settings and other segmentation protocol details).

During the segmentation process, spectrograms and waveforms were carefully checked
for any parameters known for ejective fricatives. The spectrograms and waveforms were checked
for the presence of pre- or post-frication silent lags (glottal closure) and glottal release, and any
such instances were marked in the specified tier. Figure 6.1 below of an emphatic fricative token
shows how the segmentation was done in various tiers.

All data in the illustrative images below are phonemically transcribed. Broad phonetic
transcriptions are given in case of some long vowels. The phonetic transcriptions are given in the
text only (see 3.5 for segmentation procedures). Only the segment in focus is segmented in detail

in the image for illustrative purposes.
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AN

I | ,’t(li‘.v\f‘[j

I

Frequency (Hz)

to wake 3M.SG.IPFV
| PG S F | GC |
GR
0 0.702

Figure 6.1: An emphatic fricative token showing the tiers and segmentation style.

As illustrated in Figure 6.1 above, fricative overall duration was measured in tier 2, the
segment tier. Pre- or post-frication silent lags, frication duration, and any glottal closures were
marked in tier 5. The expected periods of pre-glottalisation (PG), pre-aspiration (PA), and creaky
voice were marked in tier 5 as well. Oral and glottal releases, if found, were marked in tier 6 as
OR and GR, respectively. Table 6.2 below explains the meanings of abbreviations used in

segmenting the data.
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IS Pre-frication Silent Lag
BS Post-frication Silent Lag
F Frication Duration
GC Glottal Closure
OR Oral Release
GR Glottal Release

S Stressed

usS Unstressed

PA Pre-aspiration
PG Pre-glottalisation
CcVv Creaky Voice

Table 6.2: List of segmentation abbreviations and their meanings.

The onset of the fricatives was set at the start of frication at the point where the waveform
became aperiodic and energy showed up at higher frequencies in the spectrogram except when
preceded by an initial silent lag. In case of initial silent lags in positions other than utterance-
initial, the period of the lag was included as part of the fricative. The onset of voiced fricatives
was set at the start of voicing where energy showed in lower formants if there were any instances
of pre-voicing in utterance-initial positions. The offset of the fricatives was set at the onset of the
following vowel at the point immediately prior to where the waveform became periodic, and the
sine line did not show any jerky or jagged parts. Figure 6.2 below shows the onset and offset of

the emphatic alveolar fricative /s*/ in utterance initial position.

259



1:1.:10%

N .
o] o '
a\, ' )
B ‘,; YR P v
£ o T
iy |
)
d 'sYoir
g o | r

to stand; stop 3M.SG.PFV

0.4911
Figure 6.2: Fricative in initial position.

In case of a following stop, the fricative’s offset was set at the point where there was a
sudden drop in amplitude consistent with closure in the spectrogram and a dampened signal in

the waveform signalling oral closure as can be seen in Figure 6.3 below.
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PG F |
0 0.3757

Figure 6.3: Fricative followed by a stop.

In case of a preceding or following fricative, setting the target fricative onset or offset
became more challenging. Nonetheless, depending mainly on the spectrogram with a higher view
range, the onset or offset of the target fricative was set at the points where there appeared a
change in spectrogram structure and intensity. Figure 6.4 below shows the palato-alveolar
fricative /[/ followed by the glottal fricative /h/ in utterance-medial position. Distinguishing both

fricatives from each other and setting their boundaries became easier with a higher viewing range
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in the spectrogram, even though not as straightforward as in the case with following vowels or

stops.
See Segmentation Protocol in Appendices for detailed criteria followed in segmenting the
fricatives.
1.110%
T
&
&
=
()
=]
o
<]
i3
! “jelhoik
jlel[ § [h] o: | 3
to hiccup 3M.SG.PFV
| F |
0.7186

Figure 6.4: Fricative followed by another fricative.
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Target fricative overall duration was measured as the total duration of the segment
including any pre- or post-frication silent lags found in the segment. After running the linear
mixed-effects model, the means of target fricative overall durations were measured by averaging
the overall durations of each fricative across speakers.

Frication duration was measured as the total duration of frication noise excluding any
pre- or post-frication silent lags, if found in the segment. Similar to overall duration, after
running the linear-mixed effects model, frication durations were averaged across speakers to get
their mean values for comparison purposes.

Frication intensity of target fricatives was measured in the period of frication
noise/duration of each target fricative by getting the mean intensity in dB using a PRAAT script
(Boersma & Weenink, 2020). The mean intensities of target fricatives were then averaged across
speakers to get an overall mean for each target fricative.

After the segmentation process, the second part of the analyses included running a
PRAAT script written by Dr. Gisela Lourido and modified by me to get the measurements of
overall fricative duration, frication duration, frication intensity, pre- or post-frication silent lags,

and CoG.

6.2.3. Analyses

The same steps mentioned in 5.2.4 were followed to analyse the obtained data. Separate
linear mixed-effects models were run for the various dependent variables of overall duration,
frication duration, frication intensity, and CoG. A logistic regression model was run for the

presence or absence of pre- or post-friction silent lags.
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The main effects in the linear mixed-effects models were kept constant as segment type
(voiced, voiceless, or emphatic), segment position (utterance-initial, medial, or final), syllable
type (stressed or unstressed), and place of articulation (interdental, alveolar, palato-alveolar, or
alveolar lateral). Unfortunately, it was not possible to include varying random slope of segment
type by participant in all the models due to fit being singular. Nonetheless, all the models
included the random intercept by participant and a random intercept by item.

The linear mixed-effects model for the overall duration of the fricative had the main
effects of segment type (voiced, voiceless, or emphatic), segment position (utterance-initial,
medial, or final), syllable type (stressed or unstressed), and place of articulation (interdental,
alveolar, palato-alveolar, or alveolar lateral). As for the varying random slope of segment, it was
not possible to add it to this model as it resulted in fit being singular. Thus, only random
intercepts by participant and item were added to the model. The final model had the best overall
fit results for AIC and BIC among the various tested models, and the Anova results showed all
the included variables to be significant.

Similarly, in the model for frication duration, the main effects were kept constant as
mentioned earlier, and the varying random slope of segment was excluded due to fit being
singular. The model did include random intercepts by participant and item.

The frication intensity linear mixed-effects model included varying random slope of
segment type by participant, which included random intercept by participant and random
intercept by item.

As for the logistic regression model of pre- or post-frication silent lags, the data were

modified by adding a new column and assigning values of zero and one to the segments.
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Segments lacking pre- or post-frication silent lags were assigned zero, while segments with silent
lags were assigned 1. The independent variables were similar to the previous models as segment
type (voiced, voiceless, emphatic), segment position (utterance-initial, medial, final), syllable
type (stressed or unstressed), and place of articulation (interdental, alveolar, palato-alveolar,
alveolar lateral).

For CoG, the linear mixed-effects model had the same fixed effects similar to the other
models and the same procedures mentioned in 5.3.5 were followed to reach the best model with
best results of AIC and BIC. The model included varying random slope of segment type by

participant, which included random intercept by participant and random intercept by item.

6.3. RESULTS

The results section is divided into two separate sections. The first section deals with the
visual inspections of waveforms and spectrograms and investigates any acoustic parameters
related to ejective fricatives. The second section deals with the statistical analyses of the data and
checks for the effects and relations between fixed and dependent variables being investigated in

this study.

6.3.1. Visual Inspection of Waveforms and Spectrograms

During the segmentation process, it was inferred through the visual inspection of

waveforms and spectrograms that the fricatives in Harsiisi are realised differently in different
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contexts. Moreover, inter-speaker variability was also noticed in certain cases. Under this
section, the results of each type of fricatives are given separately.

The results given under this section are from carefully elicited data from the 10 speakers
of Harstsi (See 6.2.1) contrasting to the results of chapter 4 which were mainly based on natural
speech data. The results in the following section mainly focus on the ejective realisation in the

different positions studied in this research.

6.3.1.1. Emphatic Fricatives

In the sections below, the interdental /8°/, the alveolar /s%/, the palato-alveolar /[*/, and the

alveolar lateral /1*/ are examined in turn.

6.3.1.1.1. Interdental /6%/

The results of the controlled data set are consistent with the patterns mentioned in 4.1.2
and 4.3.2 which were based mainly on non-controlled data. The emphatic interdental fricative
/0%/ has more than one allophone. In utterance-initial position, it can be realised as a voiced [0¢]
or voiceless [0¢]. Its realisation in this position, however, is speaker dependent as there was a
variability in the production of different speakers in the data. Some speakers realised it only as
voiced [0f], while others realised it as [0¢] in some tokens in utterance-initial position. Figure 6.5

and Figure 6.6 below show the emphatic interdental fricative /0°/ in utterance-initial position.
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Frequency (Hz)

0.5038
Figure 6.5: Voicing energy in the emphatic /0%/ in /'d%:c/ - [ d°a:r] ‘on ADV’.

In Figure 6.5, the emphatic interdental /0°/ is almost fully voiced [0f] . Voicing energy is
clearly seen in this token as a darker shade in the lower formant. In addition, glottal pulses were

detected by PRAAT as visible blue lines in the waveform throughout the segment.
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5000-

Frequency (Hz)

oF [e] f ] it r
fingernail M.SG

0 0.6086

Figure 6.6: Lack of voicing energy in the emphatic /0%/ in /'&%efi:r/ - [0%. fi:r] ‘fingernail M.SG’.

On the other hand, Figure 6.6 shows the emphatic interdental /d/ realised as a voiceless
[6]. In this token, the spectrogram does not show any energy during the frication period in the
lower formant, and glottal pulse detection algorithm in PRAAT did not detect any pulses.

In utterance-medial position, the emphatic interdental /d°/ is realised as a fully voiced [¢]
as can be seen in Figure 6.7 below. The voicing in this position can be seen by the high energy in

low formants. In addition, there is no pre- or post-frication silent lag to suggest ejectivity as was
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found in some tokens of Mehri emphatic fricatives by Ridouane & Gendrot (2017). It is worth
mentioning here that this token of /0% in Figure 6.7 shows that it is lenited and realised more like

an approximant.

Frequency (Hz)

medie'heim
m|] e [ 3 Jel h | e m
bladder M.SG
| F |
0 0.622

Figure 6.7: Voicing energy in the emphatic /0°/ in /me.0%e. ' he:m/ - [ma.0%. ' ha:m] ‘bladder
M.SG’.

In utterance-tinal position, the emphatic interdental /0°/ lacks voicing and is realised as an

ejective. The ejective realisation of /8/ in utterance-final position can be clearly seen in Figure
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6.8. The frication period of the emphatic /0% is followed by a period of silence which is the
period of glottal closure. The glottal closure in turn is followed by a burst which is the glottal
release. The ejective realisation in this position was not found in all tokens in the data. Ridouane
& Gendrot (2017) found similar post-frication silent lags in Mehri emphatic fricatives which
they termed ‘glottal-lag’; however, their data included only word-initial and medial fricatives,

and word-final fricatives were not analysed in their study.

5000-

Frequency (Hz)

i [e] k 3" | o \ 3
to squeeze against 3M.SG.IPFV

HH F | GC |

Figure 6.8: Glottal closure and burst in the emphatic /0% in /jek ' §°0:0%/ - [jok.0°0:0°] ‘to squeeze
against 3M.SG.IPFV’.
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Seven of the emphatic interdental /0°/ tokens in utterance-final position included pre-
frication silent lags. In addition, a number of the tokens in utterance-final position included short

periods of pre-glottalisation (PG).

6.3.1.1.2. Alveolar /s¥/

The emphatic alveolar fricative /s*/ has two allophones. In utterance-initial and medial
positions it is realised as a ‘backed’ [sf], while in utterance-final positions it is realised as an
ejective [s’]. As mentioned in 4.3.2, the ejective realisation of the emphatic alveolar /s*/ has been
attested only in utterance-final position in the data. The acoustic parameters known for ejective
fricatives, such as pre- or post-frication silent lags, have not been found systematically in all
positions, suggesting a typical ‘backed’ realisation for the emphatic fricative /s*/ in Harstsi.
Figure 6.9, Figure 6.10 and Figure 6.11 below illustrate tokens of the emphatic alveolar /s¥/ in
utterance-initial, medial and final positions, respectively. In the spectrograms and waveforms,
the frication period of /s%/ in utterance-initial and medial positions is continuous throughout its
realisation as the waveforms are aperiodic and high energy at higher frequencies shows in the
spectrograms in Figure 6.9 and Figure 6.10. On the other hand, in utterance-final position, the
frication period is followed by a period of silence (glottal closure) which is followed in turn by a

burst (glottal burst) as can be seen in Figure 6.11 below.
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Ay

i ol"' | f

Frequency (Hz)

to stand; stop 3M.SG.PFV

0.5796

Figure 6.9: Emphatic /s%/ in /'s‘o:c/ - ['s‘0:r] ‘to stand; stop 3M.SG.PFV".
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Frequency (Hz)

ek'sfoir
S

I [ e [ K [ s* | o | r
to be short of 3M.SG.PFV
| F ]
0 0.6748

Figure 6.10: Emphatic /s*/ in /fek’ 's‘o:c/ - [Jok®.'s*0:r] ‘to be short of 3M.SG.PFV".
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5000

Frequency (Hz)

o { s
to suck 3M.SG.IPFV

PG F |GC|

Figure 6.11: Glottal closure and burst in the emphatic /s¥/ in /jem's‘o:s/ - [jom. 's‘0:s’] ‘to suck
3M.SG.IPFV”.

Pre-frication silent lags were found in tokens of the emphatic alveolar fricative /s¥/ in
utterance-final position only. A few tokens exhibited post-frication silent lags in utterance-initial
and medial position, but no pre-frication silent lags. Figure 6.12 below shows a token of the
emphatic alveolar /s/ with a post-frication silent lag (BS). However, unlike Mehri where
Ridouane & Gendrot (2017) found a higher number of tokens of the emphatic alveolar /s*/ with

pre- and post-frication silent lags in initial and medial positions (22 tokens) compared to the total
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data (50 tokens), the number of tokens with silent lags in Harsiisi is very small (39 out of 360).
Moreover, the post-frication silent lags in initial and medial positions are very short in Harsasi
and are not periods of complete silence as the waveforms show minimal aperiodicity, as can be
seen in Figure 6.12 below. In utterance-final position, the post-frication silent lags are long, and
the waveforms show no activity suggesting total glottal closure as can be seen in Figure 6.11
above. Given these observations, it could be concluded that the emphatic alveolar fricative /s*/ in
Harstsi is typically realised as an ejective [s’] only in utterance-final position, while in other
positions it is typically realised as a ‘backed’ [sf].

It should be noted here that a number of the emphatic alveolar fricative /s*/ tokens were
preceded by short periods of pre-glottalisation (PG) in utterance-final position, as can be seen in

Figure 6.11 above.
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0.5243

Figure 6.12: Post-frication silent lag in the emphatic /s%/ in /s‘e:r/ - ['s'a:r] ‘gazelle M.SG’.

6.3.1.1.3. Palato-alveolar /[%/

The occurrence of the emphatic palato-alveolar fricative /[*/ in Harstsi is very limited
6.2.1). Therefore, it was not possible to investigate its realisation in utterance-final position. In

utterance-initial and medial positions, it is not realised as an ejective as no clear glottal closures
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or releases can be seen, but rather a ‘backed’ [J*]. Figure 6.13 and Figure 6.14 below show the
emphatic palato-alveolar fricative /[*/ in utterance-initial and medial positions. It should be noted
here, however, that a few tokens did include short periods of irregular glottal cycles which were
marked as expected glottalised periods. Such periods were not very common across the data,

however.

lv|
. 1“ ““Illh’:' "
c(l

A b

Frequency (Hz)

P’Ielflelfl w | t
sandpiper M.SG

F PG | PG|

0 0.7213

Figure 6.13: Emphatic /[*/ in /[fefe ' cu:t/ - [[*o.fa. ru:t"] ‘bird M.SG’.
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5000-

1 1l
0l

Frequency (Hz)

he'{"e:be?
h [ e [ 7] ©
finger M.PL

0 0.8234

Figure 6.14: Emphatic /[%/ in /he’[fe:be?/ - [ha. [fa:.be?] ‘finger M.PL’.

With regard to pre- or post-frication silent lags, few tokens in the data exhibited such
lags; nonetheless, their occurrence was not consistent throughout the data. Moreover, the silent
lags found were not complete silences and minimal energy could be seen in the spectrograms.
Close examination of the waveforms also showed some minimal aperiodicity suggesting no
complete closures in these tokens. Figure 6.15 below shows the emphatic palato-alveolar

fricative /[*/ in utterance-initial position with a post-frication silent lag. As can be seen in this
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figure, the post-frication silent lag (BS) is rather short. The close examination of the waveform
also showed some minimal aperiodicity which could mean non-complete closure unlike what
was found in utterance-final positions for some other segments. Moreover, other parameters
associated with ejective realisation such as initial occlusion or bursts cannot be seen in the
waveform or spectrogram. Given these observations, it could be concluded that the emphatic

palato-alveolar fricative /[%/ is not typically realised as an ejective.

Frequency (Hz)

F e flelr] w
sandpiper M.SG
F B5 | PG |

{ t

0 0.8335

Figure 6.15: Post-frication silent lag (BS) in the emphatic /[%/ in /[fefe cu:t/ - [[*o.fa. ru:t"] ‘bird
M.SG’.
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6.3.1.1.4. Alveolar lateral /t/

The alveolar lateral /¥/ has three allophones. In utterance-initial and medial positions it is
realised as a ‘backed’ [¥¥], while in utterance-final position it is realised as an ejective [1’]. In
intervocalic positions, it is realised as a [I5*]. Figure 6.16 and Figure 6.17 below show the

emphatic aalveolar-lateral fricative /¥/ in utterance-initial, medial, and final positions.

Frequency (Hz)

to be tired; exhausted 3M.SG.PFV

0.6675

Figure 6.16: Emphatic /t*/ in /'fe:f/ - [ fa:f] ‘to be tired; exhausted 3M.SG.PFV’.
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Frequency (Hz)

0
i el ¥ | ¥ \ o \ {¥
to wink 3M.SG.IPFV
[ F ] | PG| F &¢Q
GR
0 0.6606

Figure 6.17: Emphatic /1/ in /jes ¥o:1"/ - [jog. ¥o:I’] ‘to wink 3M.SG.IPFV”.

In both figures above, no acoustic parameters associated with ejective fricatives can be
seen to suggest an ejective realisation of the emphatic alveolar-lateral fricative /1*/ except in
utterance-final position. In both utterance-initial and medial positions, the waveforms show

aperiodicity throughout the articulation period of the segment. Few tokens in utterance-initial
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and final positions showed pre- or post-frication silent lags, but these lags were not consistent
across the data set (see 6.3.2.4).

In utterance-final position, the emphatic alveolar-lateral fricative // is typically realised
as an ejective. As can be seen in Figure 6.17 above, the segment is preceded by a short period of
pre-glottalisation (PG) and a post-frication silent lag marked as a glottal closure (GC) followed
by a glottal release (GR). Similarly, in Figure 6.18 below, a period of pre-frication silent lag
precedes the frication period of the emphatic alveolar lateral in utterance-final position. The
frication period is followed by a post-frication silent lag suggesting a glottal closure. At the end
of the segment, a release can be seen which can be the glottal release. These observations suggest

an ejective realisation in this position.
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Frequency (Hz)

0
il e K | W [r] e ] ¥
to cut up 3M.SG.IPFV
[PG[1s| F G4
OR GR
0 0.7839

Figure 6.18: Emphatic /1/ in /je'k’ew.cel'/ - [jo'k’au.rol’] ‘to cut up 3M.SG.IPFV’.

The emphatic alveolar-lateral fricative /*/ is found to be predominantly voiceless in the
data. In the positions investigated in this study, it was only voiced in a few tokens in utterance-
medial position intervocalically. Figure 6.19 and Figure 6.20 show the spectrograms and
waveforms of the same word produced by the same speaker. The emphatic alveolar-lateral
fricative /¥/ is articulated differently in terms of voicing. In Figure 6.19, energy can be seen at

the lower formant throughout the segment indicating voicing as a result of voicing assimilation
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from surrounding segments. In Figure 6.20, the energy at the lower formant can be seen more
clearly at the onset and offset of the segment and not throughout the segment indicating voicing
assimilation at these two positions. Therefore, the emphatic alveolar-lateral fricative /§*/ is not
voiced intrinsically, but in intervocalic positions it may become voiced through voicing

assimilation.

',. ]H!i" I ‘: L ,{ I

m

gh ":

Frequency (Hz)

jlelsl e ] # | o | f
to pull legs up 3M.SG.IPFV
[ F |
0 0.8082

Figure 6.19: Emphatic /1*/ fully voiced intervocalically in /jes Fo:f/ - [jo.go '0:f] ‘to pull legs up
3M.SG.IPFV”.
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Frequency (Hz)

z!t‘m!

A jKe: B
ilel v | e | ¥ | o \ f
to pull legs up 3M.SG.IPFV
PG F |
0 0.6993

Figure 6.20: Emphatic /¥/ partially voiced intervocalically in /jex 'o:1/ - [jo.so'F0:f] ‘to pull legs
up 3M.SG.IPFV’.

6.3.1.2. Voiced Fricatives

The voiced fricatives in Harsiisi that have emphatic counterparts are the interdental /d/

and the alveolar /z/. Each of these consonants is investigated in detail in the following sections.
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6.3.1.2.1. Interdental /o/

As mentioned in 4.1.2, the voiced interdental fricative /d/ has two allophones. In
utterance-initial and medial positions it has a voiced allophone [8], while in utterance-final
position it undergoes devoicing. In addition to being devoiced in this position, it is frequently
realised as an ejective [0’] patterning in this position with the emphatic interdental fricative /0%/.
As can be seen in Figure 6.21 below, in utterance-initial position, it is articulated with full
frication throughout its period and energy is visible in the lower formant indicating glottal

activity and voicing.
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Frequency (Hz)

Coeb

I
to melt 3M.SG.PFV

0 0.547

Figure 6.21: Fully voiced /8/ in /'de:b/ - ['0a:p’] ‘to melt 3M.SG.PFV”.

In utterance-medial position, the voiced interdental fricative /d/ is fully voiced regardless
of surrounding segments. Figure 6.22 below shows the voiced interdental fricative /d/ in
utterance-medial position. The frication of /d/ in utterance-medial position is continuous, and it is

fully voiced in this position as energy is seen in the lower formant throughout its frication period.
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Frequency (Hz)
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0 0.6904

Figure 6.22: Fully voiced medial /0/ in /jeh'0u:d/ - [jo.ha.'du:0’] ‘to go around aimlessly; to
shear 3M.SG.IPFV”.

In utterance-final position, the voiced interdental fricative /d/ is devoiced as can be seen
in Figure 6.22 above. The lower formants in the spectrogram do not show energy in this position
indicating a voiceless realisation. In addition, the frication period of the segment is followed by a
silent period followed by a small spike suggesting the glottal release typical of ejective

realisation.
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A considerable number of utterance-final tokens were preceded by a short period of pre-
glottalisation (PG). Figure 6.23 below shows another token of /d/ in utterance-final position

where it is devoiced, realised as an ejective [0’], and preceded by pre-glottalisation (PG).

AN IR LA

: oA L
L 1) v-"ﬂ" i '.' I
< A\ "‘I:‘:I‘,'I
: ‘ . D
S A 1
g ¥ b
i 'IIWJV"‘,‘!'VH,'-.'- “'“)'. "
ile[h] e |38] w | 0
to go around aimlessly; to shear 3M.SG.IPFV
[F | BICIR
GR

0.7438

Figure 6.23: Fully voiced medial /0/ and final /3/ realised as an ejective in /jehe 0u:0/ -
[jo.ha."6u:0’] ‘to go around aimlessly; to shear 3M.SG.IPFV’.
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6.3.1.2.2. Alveolar /z/

The voiced alveolar fricative /z/ has two allophones. The voiced allophone [z] occurs in
utterance-initial and medial positions, and a devoiced allophone frequently realised as [s’] occurs
in utterance-final position. Visual inspection of waveforms and spectrograms showed the
different realisations for the voiced alveolar fricative /z/. As can be seen in Figure 6.24 and
Figure 6.25 below, in utterance-initial and medial positions, the voiced alveolar fricative /z/ is
realised as a fully voiced fricative. Frication in these two positions is continuous as periodicity in
the waveforms can be seen throughout the segments. In terms of voicing, energy can also be seen

in the lower formants in the spectrograms suggesting glottal activity during articulation.
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Figure 6.24: Voiced /z/ in /'zo:d/ - ['zo:t’] ‘to increase 3M.SG.PFV”.
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Frequency (Hz)

jilel 2z [ j [ w | d |
to grow; increase 3M.SG.IPFV
| F ] | oc [BlGC | |
OR GR
0 0.731

Figure 6.25: Voiced /z/ in /jez'ju:d/ - [joz.'ju:t’] ‘to grow; increase 3M.SG.IPFV’.

In utterance-final position, the voiced alveolar fricative /z/ undergoes devoicing as for
other voiced obstruents and is frequently realised as an ejective. The articulation of /z/ in this
position is similar to that of the emphatic alveolar fricative /s°/. As can be seen in Figure 6.26, /z/
in utterance-final position is devoiced as energy in the lower formants is not visible in the
spectrogram. The frication period of the segment is followed by a silent period indicating glottal

closure. The closure is followed by a sharp spike indicating glottal release at the end of the
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segment. The articulation exhibited in Figure 6.26 below is similar to that of the emphatic
alveolar fricative /s¥/ in utterance-final position in Figure 6.11. Some tokens of the voiced

alveolar /z/ in utterance-final position were preceded by a short period of pre-glottalisation.

! 0\"“ “I f

E:; 1L “.‘

g ‘ lhlnmwl' M‘” lm[“ ) ”
i ) "l{““l”m‘mmmwm,,n

& “Amm efz
jlel f z w | z
to jump; spring up 3M.SG.IPFV
[ F | PGs F  [GC
GR
0 0.762

Figure 6.26: Voiced /z/ in /jef zu:z/ - [jof.'zu:s’] ‘to jump; spring up 3M.SG.IPFV”.
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6.3.1.3. Voiceless Fricatives

The voiceless fricatives that have emphatic fricative counterparts in Harssi are
interdental /6/, alveolar /s/, palato-alveolar /[/, and alveolar lateral /¥/. The realisation of each of

these segments is discussed in turn in the following sections.

6.3.1.3.1. Interdental /6/

As mentioned in 4.1.2, the voiceless interdental /6/ has only one allophone that occurs in
all environments. It is realised as a voiceless fricative in all the positions investigated in this
study. Figure 6.27 and Figure 6.28 below show the voiceless interdental /6/ in utterance-initial
and medial positions, respectively. As can be seen, in these two positions, the interdental /6/
includes no glottal activity as no energy can be seen in the lower formants in the spectrograms.
In terms of frication, the voiceless interdental /6/ is fully fricated throughout its period and no

silent lags can be seen during its articulation in utterance-initial and medial positions.
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Frequency (Hz)

0 \ e
to cough 3M.SG.PFV

0 0.6669

Figure 6.27: Voiceless /0/ in /'0e:b/ - ['0a:p’] ‘to cough 3M.SG.IPFV”.
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Frequency (Hz)

i !
jed'’ Kol
ile] 8 | ¥ o: | 1
to get heavier 3M.SG.IPFV
PA F | PG|

0.6393
Figure 6.28: Voiceless /0/ in /je6'k’0:1/ - [j90. k’0:1] ‘to get heavier 3M.SG.IPFV”’.

In utterance-final position, the voiceless interdental /0/ is realised as a voiceless fricative
with full frication. As can be seen in Figure 6.29 below, no silent lags or energy in the lower

formants can be seen in the spectrogram suggesting full frication and a voiceless realisation.
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Frequency (Hz)

ilel k | w | 1 Je] 0
to talk 3M.SG.IPFV

0 0.7013

Figure 6.29: Voiceless /6/ in /je 'ku:leb/ - [jo. ku:.108] ‘to talk 3M.SG.IPFV”.

It should be noted here that only three tokens of the voiceless interdental /6/ included pre-

or post-frication silent lags. In addition, few tokens also were preceded with short periods of pre-

aspiration (PA).
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6.3.1.3.2. Alveolar /s/

The voiceless alveolar fricative /s/ is realised as a voiceless fricative [s] in all positions in
the data. None of the tokens investigated in the data showed any other realisation in any position.
Figure 6.30, Figure 6.31, and Figure 6.32 below show the voiceless alveolar fricative /s/ in
utterance-initial, medial and final positions, respectively. A few tokens showed a short period of
“glottal frication” (Hejna, 2023, p. 1876) which were marked as pre-aspiration (PA) as can be

seen in Figure 6.32 below.
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F | PG| OC B GC |
GR
0 0.6979

Figure 6.30: Voiceless /s/ in /'se:k’/ - [ 'se:k’] ‘flame; spark M.SG’.
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Frequency (Hz)

—
-

| g

ilel s | g | w
to daydream 3M.SG.IPFV
[ F ] P

0 0.7446

Figure 6.31: Voiceless /s/ in /jes'gu:g/ - [jos.'guk’] ‘to daydream 3M.SG.IPFV’.
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Frequency (Hz)

jlel h | s | w | s
to feel 3M.SG.IPFV
| PG |

i

0 0.7642

Figure 6.32: Voiceless /s/ in /jeh'su:s/ - [joh. 'su:s] ‘to feel 3SM.SG.IPFV’.

In terms of silent lags, 10 tokens in the data included short silent lags but mainly in

utterance-initial position. The lags were not fully silent as minor energy could still be seen, as in

Figure 6.33 below.
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Figure 6.33: Voiceless /s/ in /'sen/ - ['se:n] ‘they F.PL’ with lag.

6.3.1.3.3. Palato-alveolar /f/

The voiceless palato-alveolar fricative /[/ has only one allophone that occurs in all
environments. It is realised as a voiceless fricative [J] in all positions investigated in this study.

In utterance-initial position, as can be seen in Figure 6.34 below, no energy can be seen in the
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lower formants in the spectrogram indicating lack of glottal activity during its articulation. In

addition, frication can be seen to be continuous throughout the segment with no silent lags.

5000-

Frequency (Hz)

0 0.7693

Figure 6.34: Voiceless /[/ in /' fe:l/ - [ fe:]] ‘to spark 3M.SG.PFV”’.

In utterance-medial and final positions, the voiceless palato-alveolar fricative /7 is

realised as a voiceless fricative with frication continuous throughout the segment as can be seen

in Figure 6.35 and Figure 6.36 below.
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Frequency (Hz)
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to uncover 3M.SG.IPFV
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Figure 6.35: Voiceless /[/ in /jek’ fu:f/ - [jok.  fu:f] ‘to uncover 3M.SG.IPFV”.
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Figure 6.36: Voiceless /[/ in /se'jo:ref/ - [sa.'jo:.raf] ‘to go 2M.SG.PFV”.

Only three tokens in the data included short post-frication silent lags in utterance-initial

position.A number of tokens in the data were preceded by short periods of either pre-aspiration

(PA) or pre-glottalisation (PG).
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6.3.1.3.4. Alveolar lateral //

The alveolar lateral /¥/ is realised as a voiceless fricative in all environments. Detailed
inspection of spectrograms and waveforms showed that it does not become voiced in any
position as energy in the lower formants cannot be seen in the spectrogram. However, in some
tokens and especially in utterance-initial positions, it is realised with a rather weak initial oral
release preceding the full frication period. This release was also found in some tokens in other
positions, although it was more common and systematic in utterance-initial position, as can be

seen in Figure 6.37 below.
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Figure 6.37: Voiceless /I/ in /'to:m/ - [ 'fo:m] ‘to sell 3M.SG.PFV”.

Similarly, in utterance-medial and final positions, /¥ is realised as a voiceless fricative

with no glottal activity during its articulation as can be seen in Figure 6.38 and Figure 6.39

below.
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Figure 6.38: Voiceless // in /jel ' k’ewk’/ - [joL.k’auk’] ‘to slit 3SM.SG.IPFV”.
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Frequency (Hz)

il e [ &1 1 ] o \ 1
to shower; rain in showers 3M.SG.IPFV
| PG | F

0 0.544

Figure 6.39: Voiceless // in /jet 'lo:l/ - [jot*'lo:}] ‘to shower; rain in showers 3M.SG.IPFV’.

In terms of silent lags, eight tokens included pre- or post-frication silent lags. In addition,

a number of the tokens were preceded with short periods of either pre-aspiration (PA) or pre-

glottalisation (PG) mainly, but not exclusively in utterance-final position.
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6.3.1.4. Summary

In short, based on the visual inspection of spectrograms and waveforms, it can be
speculated that the Harstisi emphatics are not realised as ejectives except in utterance-final
position. The parameters associated with ejectives, and especially the glottal closure and release,
were not seen to occur systematically in any Harsiisi emphatics in any other position. Manual
comparisons of overall duration and frication duration of emphatics and their plain counterparts
from randomly selected samples showed the emphatics to have shorter durations in general.

An interesting observation regarding Harstsi fricatives was the similar patterning of
emphatics and their voiced counterparts in utterance-final position. Both types of segments
typically showed a glottal closure followed by a glottal release in this position unlike the
voiceless segments which had longer continuous frication durations.

As a result of such observations, further investigations were conducted to get more
accurate and reliable results based on statistical evidence. The following section presents the

results of the statistical analyses conducted on Harssi fricatives.

6.3.2. Statistical Analyses

The results of the Pearson correlation test assessing the linear relationship between the
dependent variables showed significant correlations between the various dependent variables.

The results are summarised in Table 6.3 below.
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Fricative Duration | Frication Duration 0.85 @ 0.84,0.85 92.10 3381 <.001***
Fricative Duration | Frication Intensity | -0.25 | -0.28,-0.22 | -15.25 | 3381 | <.001***
Fricative Duration @ CoG 0.35 1 0.32,0.38 2157 3380 <.001***
Frication Duration | Frication Intensity | -0.17 | -0.20,-0.14 | -10.17 | 3381 | <.001***
Frication Duration = CoG 0.21 0.17,0.24 @ 12.27 3380 <.001***
Frication Intensity = CoG -0.77 | -0.78,-0.75 | -69.90 3380 < .001***

Table 6.3: Dependent variables correlation coefficient results.

The results of the acoustic cues of Harsusi fricatives - fricative overall duration, frication

duration, frication intensity, number of pre- or post-frication silent lags, and CoG, are given

below.

6.3.2.1. Fricative Overall Duration

Fricatives overall duration distribution in the data is given below in Figure 6.40.
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Figure 6.40: Fricative durations distribution.

6.1Impressionistic analysis suggests that the overall duration is shorter in emphatic
fricatives compared to their plain counterparts. Figure 6.41 below of target segment overall
duration values shows that the observation is robust across the data. The emphatic fricatives had
the shortest overall duration (mean = 132.16 ms) followed by the voiced fricatives (mean = 148.5

ms). The voiceless fricatives had the longest overall duration (mean = 165.9 ms).
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Figure 6.41: Overall duration values by segment type.

Results for the overall duration of fricatives in various positions showed they all had
shorter durations in utterance-initial and medial positions compared to utterance-final position.
The shortest durations were found in utterance-medial position. Figure 6.42 shows the target

segment overall duration values in the various positions.
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Figure 6.42: Overall duration values by segment type and position.

The mean duration values of the emphatics were shorter than the mean values of the plain
counterparts in all positions. In utterance-initial and medial positions, the voiceless fricatives had
the longest overall durations, while in utterance-final position, the voiced fricatives had the
longest overall durations. This was contrary to the study expectations based on the
impressionistic results which expected the emphatics to have the longest duration in utterance-
final position, as mentioned in 6.1.

Based on syllable type, the overall duration of fricatives heading stressed syllables was
found to be longer for all types of segments than overall durations of fricatives heading

unstressed syllables. The distributions of overall durations of segments in both stressed and

314



unstressed syllables are given in Figure 6.43 below. The emphatics had the shortest overall
duration in both stressed and unstressed syllables compared to their plain counterparts. The

voiceless fricatives had the longest overall duration in both stressed and unstressed syllables.

Overall Fricative Durations
s us

600 -

Ey

o

o
'

segment
’:5 Emphatic
= Voiced

—* Voiceless

Overall Durations

200 -

Emphatic Voiced Voiceless Emphatic  Voiced Voiceless
Segments Type

Figure 6.43: Overall duration values by segment and syllable type.

Linear mixed-effects model results for fricative overall duration confirmed the
observation of emphatics having a shorter overall duration, but in certain positions only. The
results showed a significant effect of segment position, syllable type, and place of articulation on
the overall duration of the fricative. The results showed overall duration to be significantly

affected by the position of the segment. The overall duration of the segment in initial position
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was found to be significantly shorter than in final position, b =-108.801, t(125.059) = -13.808,
p<0.001. Likewise, the overall duration in medial position was significantly shorter than in final
position, b = -135.914, t(1094.934) = -25.682, p<0.001. For syllable type, overall fricative
duration in unstressed syllables was significantly shorter than overall fricative duration in
stressed syllables, b =-12.867, t(125.170) = -3.066, p<0.01. For place of articulation, overall
fricative duration was found to be significantly shorter only in interdental position compared to
alveolar position, b =-27.183, t(100.117) = -4.973, p<0.001. Figure 6.44 below shows the results

of the linear mixed-effects model for fricative overall duration.
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segment duration

Praedictors Estimates Ccr =)
(Intercept) 237.67 22276 —252.58 =0.001
segment [Voiced] 15.64 -1.96 —33.24 0.082
segment [Voiceless] 8.08 636 —-22.51 0.273
position [Initial] -108.80 -12425--9335 =0.001
position [Medial] -135.91 -146.29—-12554 =0.001
stress [US] -12.87 -21.10 —-4.64 0.002
place [alveolar_ lateral] -728 -19.82 — 526 0.255
place [interdental] -27.18 -37.90 —-16.47 =0.001
place [palato_alveolar] -3.76 -17.86 —10.34 0.601
segment [Voiced] * -6.06 -31.83 —19.72 0.645

position [Initial]

segment [Voiceless] * 31.01 982-5221 0.004
position [Initial]

segment [Voiced] * 249 -14.18—-19.15 Q.770
position [Medial]

segment [Voiceless] * 26.58 12.23 — 4093 =0.001
position [Medial]

Random Effects

o? 175001
T00 word 449.40
TO0 participant 11215
1CC 0.24

N participant 10

N wora 107
Observations 3382

Marginal R? / Conditional RZ 0.378 /0.681

Figure 6.44: Fricative overall duration model: Imer (segment _duration ~ segment * position +
place + stress + (1|participant) + (1|word), data = Overall_ model, REML = FALSE)

summary results.

The post-hoc pairwise comparison test showed overall fricative duration to be
significantly different between some of the segments in various positions. Table 6.4 below shows

the significant pairwise comparisons in various positions.
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Emphatic*Voiceless -39.09 122 -4.886 <0.01
Voiced*Voiceless -29.51 121 -2.936 <0.05
Medial = Emphatic*Voiceless -34.65 168 -4.815 <0.001

Initial

Table 6.4: Pairwise comparisons for fricative overall duration by segment type.

As can be seen in Table 6.4 above, overall fricative duration was significantly shorter in
utterance-initial position in emphatic and voiced fricatives than in voiceless fricatives. In
utterance-medial position, the significant difference was only between emphatic and voiceless
fricatives. The differences in overall fricative duration in utterance-final position were not

significantly different between the different types of segments.

6.3.2.2. Frication Duration

The distribution of frication duration is given below in Figure 6.45.
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Figure 6.45: Frication durations distribution.

The observation of emphatic fricatives having a shorter frication duration seems to be
robust across the data. The emphatic fricatives had the shortest frication durations (mean =
110.11 ms) followed by the voiced fricatives (mean = 122.42 ms), while the voiceless had the
longest frication duration values (mean = 162.48 ms). The frication duration values of the

emphatic and voiced were closer to each other compared to the voiceless fricatives.
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Figure 6.46: Frication duration values by segment type.

When distributed by position, the longest frication durations for fricatives were found in
utterance-final position, with the shortest frication durations in utterance-medial position. Figure
6.47 shows the frication duration values of the different types of segments in utterance-initial,
medial, and final positions. The emphatic fricatives had the shortest frication durations in all

positions. The voiceless fricatives had the longest frication durations in all positions.
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Frication Durations by Position
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Figure 6.47: Frication duration values by segment and position type.

Figure 6.48 shows the frication duration values of the fricatives in stressed and unstressed
syllables. All types of fricatives had longest frication durations in stressed syllables compared to
unstressed syllables. Emphatic fricatives had the shortest frication durations followed by voiced
fricatives with slightly higher values in both stressed and unstressed syllables, while voiceless

fricatives had the longest frication durations.
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Frication Durations by Syllable
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Figure 6.48: Frication duration values by segment and syllable type.

The results of the linear mixed-effects model for frication duration proved the observed
patterns to be correct. They showed a significant effect of a number of variables; nonetheless, not
all levels of certain variables were found to be significant. For instance, the frication duration of
voiceless fricatives was significantly longer than the frication duration of the emphatic fricatives,
b =68.041, t(137.967) = 9.209, p<0.001. However, the frication duration of voiced fricatives
was not significantly different from the frication duration of the emphatic fricatives, b = 7.087,
t(129.525) = 0.782, p = 0.435. The results also showed frication duration to be significantly
affected by the position of the segment. The frication duration of segments in initial position was

found to be significantly shorter than in final position, b = -35.368, t(114.051) = -4.377,
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p<0.001. Similarly, frication duration in medial position was significantly shorter than in final
position, b = -59.501, t(1782.127) = -13.026, p<0.001. In terms of syllable type, frication
duration in unstressed syllables was significantly shorter than in stressed syllables, b = -11.714,
t(138.323) = -2.750, p<0.01. In terms of place of articulation, frication duration was found to be
significantly shorter in interdental position compared to alveolar position, b =-30.677, t(96.188)
=-5.343, p<0.001. In addition, frication duration was found to be significantly shorter in
alveolar lateral position compared to alveolar position, b = -13.774, t(96.851) = -2.053, p<0.05.

Figure 6.49 shows the results of the linear mixed-effects model for fricative frication duration.
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Fric_duration

Pradictors Estimares CT )=
(Intercept) 16518 15023 —180.13 =0.001
segment [Voiced] 7.09 -10.69 — 24 86 0.434
segment [Voiceless] 68 .04 53 56 — 82.53 =0.001
position [Initial] -35.37 -51.21 —-19.52  =0.001
position [Medial] -59.50 -68.46 —-50.54  =0.001
stress [US] -11.71 -20.07 —-3.36 0.006
place [alveolar lateral] -13.77 -26.93 — -0.62 0.040
place [interdental] -30.68 -41.93 —-1942 =0.001
place [palato_alveolar] -6.62 -21.42 —8 18 0.380
segment [Voiced] * 272 -23.84 —-29.27 0.841

position [Initial]

segment [ Voiceless] * -25.97 -47 68 — 425 0.019
position [Initial]

segment [Voiced] * 11.97 -2.39—-26.32 0.102
position [Medial]

segment [Voiceless] * -29.97 -4242 —-17.52 =0.001
position [Medial]

Random Effects

o2 1159.49
T00 word 521.11
T0O participant 96.20
1cc 0.35

N participant 10

N word 107
Obszervations 3382

Marginal R? / Conditional R? 0481/ 0.662

Figure 6.49: Frication duration model: Imer (Fric_duration ~ segment * position + stress + place
+ (1|participant) + (1|word), data = Frication_model, REML = FALSE) summary
results.

The post-hoc pairwise comparison test showed frication duration to be significantly
different between some of the segments in various positions. Table 6.5 shows the significant

pairwise comparisons according to position.
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Emphatic*Voiceless -42.08 123 -4.776 <0.001
Voiced*Voiceless -32.27 | 120 | -2.908 | <0.05

Medial Emphatic*Voiceless -38.07 162 -5.007 <0.001
Emphatic*Voiceless | -68.04 169 | -8.806  <0.001
Voiced*Voiceless -60.95 158 -6.573 <0.001

Initial

Final

Table 6.5: Pairwise comparisons for frication duration by segment type.

Table 6.5 shows frication duration to be significantly shorter in utterance-initial position
in emphatic and voiced fricatives than in voiceless fricatives. In utterance-medial position,
significant difference was only found between emphatic and voiceless fricatives. The differences
in frication duration in utterance-final position were only significant between emphatic and
voiceless, and voiced and voiceless fricatives, with emphatic and voiced fricatives showing
shorter frication duration than voiceless fricatives. Frication duration of emphatic and voiced

fricatives was not significantly different in any position.

6.3.2.3. Frication Intensity

Frication intensity values distribution is given below in Figure 6.50.
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Frication Intensity Values Distribution
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Figure 6.50: Frication intensity values distribution.

The distribution of frication intensity values for all types of fricatives is given in Figure

6.51. The results of frication intensity are in line with the initial observations mentioned above

under 6.1 of emphatics having lower intensity values. Even though the values are very close to

each other, the emphatics had the lowest frication intensity values among the different types of

fricatives.
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Frication Intensity Values
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Figure 6.51: Frication intensity values by segment type.

In terms of position, frication intensity of fricatives was found to be higher in utterance-
medial position compared to utterance-initial and final positions. The lowest frication intensity
was found in utterance-final position for all types of fricatives. Table 6.6 below shows the
frication intensity mean values of the different types of fricatives in utterance-initial, medial, and

final positions.
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Emphatic  46.52 55.39  42.09 48
Voiced | 51.55 | 57.76 4435 | 51.22
Voiceless  48.04 @ 53.96 46.72  49.57

Table 6.6: Frication intensity mean values by segment type.

With regard to syllable type, results showed that the frication intensity of fricatives in
stressed syllables was slightly higher than that in unstressed syllables. In both types of syllables,
emphatic fricatives had the lowest frication intensity values, while voiced fricatives had the
highest frication intensity values. Figure 6.52 shows the frication intensity value distributions in

stressed and unstressed syllables.
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Frication Intensity Values by Syllable
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Figure 6.52: Frication intensity values by segment and syllable type.

When examined by place of articulation, results showed that the highest frication
intensity values were for alveolars, while the lowest frication intensity values were for alveolar
laterals. For all places of articulation, the emphatic fricatives had lower frication intensity values
than their plain counterparts, however, in interdental place of articulation, the voiceless fricatives
had the lowest frication intensity values. Figure 6.53 shows the target segment frication intensity

values according to place of articulation.
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Frication Intensity Values by Place
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Figure 6.53: Frication intensity values by segment type and place of articulation.

The linear mixed-effects model results for frication intensity confirmed the initial
observations of lower intensity values for emphatic fricatives. The results showed a significant
effect of all the variables tested, however, not all levels of the variable segment type were found
to be significant. For example, while the frication intensity of voiceless fricatives was
significantly higher than the frication intensity of emphatic fricatives, b = 4.0464, t(27.4098) =
3.365, p<0.01, the frication intensity of voiced fricatives was not significantly higher than the
frication intensity of emphatic fricatives, b = 0.2355, t(64.9210) = 0.204, p = 0.838. In terms of
segment position, frication intensity in initial position was found to be significantly higher than

in final position, b = 4.3423, t(125.2667) = 5.186, p<0.001. Similarly, frication intensity in
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medial position was significantly higher than in final position, b = 13.9250, t(800.0249) =
22.851, p<0.001. In terms of syllable type, the frication intensity in unstressed syllables was
significantly lower than in stressed syllables, b = -0.9850, t(115.5490) = -2.212, p<0.05. In terms
of place of articulation, the frication intensity was found to be significantly lower in all places of
articulation compared to the alveolar place of articulation. The frication intensity of interdental
fricatives was found to be significantly lower than the frication intensity of alveolar fricatives, b
=-3.1317, 1(97.8139) = -5.474, p<0.001. Frication intensity of palato-alveolar fricatives was
significantly lower than that of alveolar fricatives, b = -2.4721, 1(98.5407) = -3.283, p<0.01.
Frication intensity of alveolar-lateral fricatives was also significantly lower than that of alveolar
fricatives, b = -5.3829, t(98.7532) = -8.039, p<0.001. Figure 6.54 shows the results of the linear

mixed-effects model for fricative frication intensity.
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Figure 6.54: Frication intensity model: Imer (fric_intensity ~ segment * position + place + stress
+ (1+segment|participant) + (1|word), data = Frication_modal, REML = FALSE)
summary results.

The post-hoc pairwise comparison test showed frication intensity to be significantly
different between some of the segments in various positions. Table 6.7 below shows the pairwise

comparisons in various positions.
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Initial = Emphatic*Voiced -3.704 77.6 -2.884 <0.05
Medial @ Voiced*Voiceless 2956 | 70.1 2510 @<0.05
Emphatic*Voiceless -4.046 30.5 -3.222 <0.01

Final Voiced*Voiceless -3.811 | 70.4  -3.231 <0.01

Table 6.7: Pairwise comparisons for frication intensity by segment type.

Table 6.7 shows that the frication intensity was significantly lower in utterance-initial
position in emphatic fricatives than in voiced fricatives. In utterance-medial position, the
significant difference was only between voiced and voiceless fricatives where the voiced
fricatives had higher frication intensities. In utterance-final position, the frication intensity of
emphatic and voiced fricatives was significantly lower than the frication intensity of voiceless
fricatives. The difference in frication intensity between emphatic and voiced fricatives was not

significant in utterance-final position.

6.3.2.4.  Number of Pre- or Post-frication Silent Lags

Out of the total 3390 tokens, only 449 tokens included silent lags in the data. The results
show that the initial observation made regarding the emphatic and voiced fricatives having pre-
or post-frication silent lags seems to be robust across the data. Overall, 281 tokens of the
emphatics had silent lags compared to 144 tokens of voiced and 24 tokens of voiceless. With
regard to position, silent lags occurred more frequently in utterance-final position compared to

utterance-initial and medial positions.
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Table 6.8 summarises the total number of silent lags for each segment across the data. An
interesting point in this figure is that the majority of silent lags were found in emphatic and

voiced fricatives in utterance-final position.

“Segment Initial Medial ~ Final  Percentage
Emphatic
s 20 5 40 18%
oS 0 0 83 23%

I 20 8 Not Found | 18.6%
I 9 5 91 29.16%
Voiced
y4 0 0 82 22.77%
0 0 0 62 17.2%
Voiceless

S 7 2 1 2.7%

0 2 0 1 0.83%
) 3 0 0 0.83%
i 3 0 5 2.22%

Table 6.8: Silent lags by segment and position.

The results of the logistic regression model for pre- or post-frication silent lags confirmed
the initial observations. The results showed a significant effect of the variables segment type and
position, but not syllable type and place of articulation, on the presence or absence of lags. The
presence or absence of silent lags in voiceless segments was significantly lower than their
presence or absence in the emphatic segments, b = -0.2716502, SE = 0.0150730, p<0.001. On
the other hand, silent lag presence or absence in voiced segments was not significantly different
from that of the emphatic segments, b = 0.0026809, SE = 0.0163262, p = 0.869. In addition, the
results of the presence or absence of silent lags were significantly affected by the position of the

segment: their presence or absence in initial position was found to be significantly less than in
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final position, b =-0.1834462, SE = 0.0162957, p<0.001. Similarly, silent lag presence or
absence in medial position was significantly lower than in final position, b = -0.2425879, SE =
0.0165479, p<0.001. Results of the model showed that the presence or absence of silent lags was
not affected by the variables of syllable type or place of articulation. Figure 6.55 below shows

the results of the logistic regression model for fricative pre- or post-frication silent lags.
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lag

Predictors Estimates CcI v
(Intercept) 0.28 025-0.31 <0.001
segment [Voiced] 0.00 -0.03 -0.03 0.870
segment [Voiceless] -0.27 -0.30--0.24 =0.001
position [Initial] -0.18  -0.22--0.15 =0.001
position [Medial] -0.24  -0.28 —-0.21 =0.001
stress [US] 0.00 -0.02 —0.02 0.911
place [alveolar lateral] 0.01 -0.02 -0.03 0.657
place [interdental] -0.02 -0.04 —0.00 0.093

place [palato_alveolar] 0.02 -0.01 —0.05 0.165

segment [Voiced] * -0.09  -0.14—--0.04 0.001
position [Initial]

segment [Voiceless] * 0.20 0.16 —-0.25 <=0.001
position [Initial]

segment [Voiced] * -0.03 -0.09 —0.02 0.245
position [Medial]

segment [Voiceless] * 0.24 0.19-0.28 <0.001
position [Medial]

Observations 4444
RZ/R? adjusted 0.149/0.146

Figure 6.55: Pre- or post-frication silent lags model: Im(lag ~ segment * position + stress + place
, data = silent_lag) summary results.

The post-hoc pairwise comparison test showed the number of pre- or post-frication silent
lags to be significantly different between some of the segments in various positions. Table 6.9

shows the pairwise comparisons in various positions.
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Emphatic*Voiced 0.08821 4431 3942 <0.01
Emphatic*Voiceless 0.06849 4431 3.862 <0.01
Emphatic*Voiceless 0.27165 4431 18.022 <.0001
Voiced*Voiceless 0.27433 4431 16.173  <.0001

Initial

Final

Table 6.9: Pairwise comparisons for pre- or post-frication silent lags by segment type.

Table 6.9 shows that the number of pre- or post-frication silent lags was significantly
lower in utterance-initial position in voiced and voiceless fricatives than in emphatic fricatives.
In utterance-final position, the number of pre- or post-frication silent lags of emphatic and voiced
fricatives was significantly higher than in voiceless fricatives. The number of pre- or post-
frication silent lags was not significantly different between emphatic and voiced fricatives in

utterance-final position.

6.3.2.5. CoG

The distribution of CoG values is given in Figure 6.56 below.
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Figure 6.56: CoG values distribution.

Overall, the CoG values of emphatic fricatives were higher than the CoG values of
voiced and voiceless fricatives. The voiced fricatives had intermediate CoG values. These results
showed that the initial observation regarding CoG was robust across the data set. Figure 6.57

shows the target segment CoG values across the data.
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Figure 6.57: CoG values by segment type.

With regard to segment position, the results showed that all types of fricatives had the
lowest CoG values in utterance-medial position. The highest CoG values were found in
utterance-final position, where the emphatic and voiced fricatives had very close values to each
other. Table 6.10 shows the mean values of CoG for the different types of fricatives according to

position.
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Emphatic 6932.855 6100.804 7611.391
Voiced | 5997.124 5691.468 7673.374
Voiceless = 6459.185  6100.977 6403.152

Table 6.10: CoG mean values by position and segment type.

In terms of place of articulation, the palato-alveolar fricatives had the lowest CoG values,
while the alveolar fricatives had the highest CoG values. Voiceless fricatives had the lowest CoG
values in all positions except in interdental where they had higher CoG values than the voiced

fricative. Figure 6.58 shows the target segment CoG values according to place of articulation.
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CoG Values by Place
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Figure 6.58: CoG values by place of articulation and segment type.

Linear mixed-effects model results confirmed the observations regarding the CoG of
emphatics. They showed a significant effect of all the variables except syllable type. The
variables of segment type, position, and place of articulation were found to be significant.
However, not all the levels of the various variables were found to be significant. The CoG of
voiceless segments was significantly lower than the CoG of emphatic segments, b = -457.86,
t(50.06) = -3.252, p<0.01. However, the difference in the CoG values of voiced segments was
not found to be significantly different than that of emphatic segments, b = 32.56, t(68.74) =

0.205, p = 0.838424. In terms of segment position, CoG values in initial position were found not
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to be significantly lower than in final position, b =-196.37, t(143.79) = -1.702, p = 0.091000.
However, CoG values in medial position were significantly lower than in final position, b = -
891.20, t(772.44) = -10.395, p<0.001. In terms of place of articulation, the CoG of interdental
segments was found to be significantly lower than that of alveolar segments, b = -404.06,
t(111.17) =-5.107, p<0.001. For palato-alveolar segments, the CoG was significantly lower than
that of alveolars, b = -559.97, 1(107.54) = -5.233, p<0.001. Figure 6.59 shows the results of the

linear mixed-effects model for fricative CoG values.
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CoG

Fredictors Estimartes i Fl
(Intercept) T193.8% ©%51.17 — 743662 <=0.001
zegment [Voiced] 32.56 -ZT79.33 — 344 .48 O.838
zegment [WVoiceless] -457 26 -73391 —-181.81 0.001
position [Lnitial] -196.37 -422 64 — 2990 00809
positicn [Medial] -291.20 -105929 — 72311 =0.001
stress [US] 54.73 -6T7.49 — 17604 0.380
place [alveolar_lateral] -170.538 -35628—-15.12 0072
place [interdental] -404 .08 -359 20 — -248 93 ==0.001
place [palato alveclar] -359.97 -TE9.Te — 350.14 =0.001
zegment [Voiced] * -838.30  -1242.453—-474.14 =0.001

position [Lnitial]

zegment [Voiceless] * 165.99 -149. 54 — 481 .52 0302
position [Initial]

segment [Voiced] * -459.07 -T2T.18 —-1590.96 0.001
position [MMedial]

zsegment [Voiceless] * GOG6. 40 37437 —B38 .36 =0.001
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Figure 6.59: CoG model: Imer (CoG ~ segment * position + stress + place +
(1+segment|participant) + (1|word), data = CoG_model, REML = FALSE)
summary results.

The post-hoc pairwise comparison test showed CoG values to be significantly different
between some of the segments in various positions. Table 6.11 shows the pairwise comparisons

according to position.
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Emphatic*Voiced 825.7 821 4.606 @<0.001

Initial -\ iced*Voiceless  -533.9 1057 -3.107 <001

Medial Em_phatic*\_/oiced 4265 7.2 2.655 <0.05
Voiced*Voiceless -575.1 1 104.6 | -3.828 < 0.001

Final Emphatic*Voiceless 457.9 56 3.123 <0.01

Voiced*Voiceless 4904 1111 3.188 <0.01

Table 6.11: Pairwise comparisons for CoG by segment type.

As can be seen in Table 6.11, CoG values were significantly higher in emphatic fricatives
than in voiced fricatives in utterance-initial and medial positions. For voiced fricatives, CoG
values were significantly lower than in voiceless fricatives in utterance-initial and medial
positions. In utterance-final position, CoG values were significantly higher in emphatic and
voiced fricatives than in voiceless fricatives. However, CoG values were not significantly

different between emphatic and voiced fricatives in utterance-final position.

6.4. DISCUSSION

In studying the emphatic fricatives of Harstisi, this study addressed the following
questions:
1. Do the emphatic fricatives in Harstisi display any known characteristics of
ejective fricatives?
2. Do the emphatic fricatives differ from their plain counterparts in terms of their
overall duration, frication duration, frication intensity, pre- or post-frication silent

lags, and CoG?
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3. Do the emphatic fricatives and their plain voiced counterparts pattern together in

any position based on acoustic characteristics?

After checking the waveforms and spectrograms of the fricatives, and obtaining the
results of the statistical analyses, it can be stated that the emphatic fricatives in Harsasi are only
typically realised as ejectives in utterance-final position, with some ejective tokens in utterance-
initial position. Not all the acoustic characteristics known for ejective fricatives in other
languages were found in Harsiisi emphatics.

In addition, the results showed a patterning of emphatics and voiced fricatives in
utterance-final position. To the exclusion of voiceless fricatives, the emphatic and voiced
fricatives showed an ejective realisation in utterance-final position manifested in pre-frication
lag, glottal closure and release.

In the sections below, the acoustic parameters of fricative overall duration, frication
duration, frication intensity, number of pre- or post-frication silent lags, and CoG are discussed

in detail.

6.4.1. Fricative Overall Duration

Fricative overall duration was investigated to check if it showed any acoustical
differences between the emphatic fricatives and their plain counterparts. It has not been shown as
an acoustic trait for ejectives in specific; nonetheless, it has been examined in a study by Seid et
al. (2009) comparing ejectives and their plain counterparts. The investigation of overall fricative

duration aimed to answer questions 1 and 2 of the study.
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In general, the results came with an affirmative answer for question 1 and were in line
with the study’s expected hypothesis of emphatics having shorter overall durations. As for
question 2, the difference in overall duration between the emphatic fricatives and their plain
counterparts was significant in certain positions only. In addition, the second observation
regarding emphatics having longer overall durations in utterance-final position was not
supported by the results.

Adding the interaction in the model between the variables of segment type and position
increased the model fit and showed more significant interaction effects, nonetheless, it reduced
the significance of certain variables such as segment type. For example, segment type was not
found to be a significant factor in the overall duration of the fricatives. The linear mixed-effects
model results showed the overall duration of the emphatics not to be significantly different than
the overall duration of their plain counterparts, which looks to be in line with Ridouane &
Gendrot (2017) study on Mehri. Ridouane & Gendrot (2017) stated that there were no
differences in Mehri fricatives when their total durations were compared. The pairwise
comparisons of the post hoc test of the current study, by contrast, showed that the difference in
overall fricative duration in Harsiisi was significant between emphatic and voiceless fricatives in
utterance-initial and medial positions.

In terms of duration, the emphatics had the shortest overall duration in all positions. This
is in line with the results of a previous study on Amharic. Seid et al. (2009) found that the

Amharic alveolar ejective fricative had shorter overall durations than its plain counterpart. Given
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such results, it could be speculated that the emphatic fricatives in Harsiisi display one
characteristic known of ejective fricatives in Amharic, namely shorter overall duration.

With regard to syllable structure, all types of fricatives had longer overall durations in
stressed syllables compared to non-stressed syllables. An interesting point here is that the
emphatic fricatives had shorter overall durations in comparison to their plain counterparts in both
types of syllables.

In terms of place of articulation, significant difference was found only in the interdental
position compared to the alveolar position. All other positions did not affect the overall duration
of the fricatives.

In summary, as was expected, the emphatic fricatives in Harsiisi have a shorter overall
duration than their plain counterparts even in utterance-final position where they were expected
to have longer durations due to glottal closure in this position. Moreover, the results showed that
the longest duration for all types of fricatives was in utterance-final position. However, the
results showed that fricative overall duration in Harsiisi cannot be taken as an acoustic parameter
distinguishing between the different types of fricatives in all positions: the post hoc test showed

no significant results in utterance-final position between emphatic and voiced fricatives.

6.4.2. Frication Duration

The investigation of frication duration of the fricatives had two purposes. First, to check
if the emphatic fricatives in Harstsi had a shorter frication duration compared to their plain

counterparts, as was found in ejective fricatives of some other languages. Secondly, to examine

347



if frication duration served as an acoustical parameter to distinguish between the different types
of fricatives. Thus, the investigation of frication duration aimed to answer questions 1 and 2.

The results provided an affirmative answer to question 1 as the emphatic fricatives had
shorter frication durations compared to their plain counterparts. As for question 2, the difference
in frication duration was not significant between all types of segments: frication duration was
significantly different between the emphatic and voiceless fricatives, but not between the
emphatic and voiced fricatives. Therefore, frication duration turned out to be a good acoustic
parameter to distinguish between emphatic and voiceless fricatives, but not between emphatic
and voiced fricatives.

Similar to the results of previous studies on ejective fricatives, the emphatic fricatives in
Harsiisi had shorter frication durations than their plain counterparts and specifically the voiceless
fricatives. This is consistent with the results in previous studies on ejective fricatives such as
(Gordon & Applebaum, 2006; Shosted & Rose, 2011; Ridouane & Gendrot, 2017), and contrary
to the results of pharyngealised emphatic fricatives (Gasparini, 2017). Based on the shorter
frication durations of the emphatics compared to their plain counterparts, it could be speculated
that the emphatics in Harstisi might be ejectives. However, frication duration alone cannot be
relied upon as a cue for ejective realisation. It can also be possible that “backed” emphatic
fricatives might have a shorter frication duration compared to their plain counterparts given that
they require additional effort during articulation. As mentioned in 2.4, the emphatics involve a
secondary place which requires the backing of the tongue root; therefore, they require extra
articulatory effort compared to their plain counterparts. As a result, shorter frication duration

might be a correlate of ‘backed’ emphatic fricatives. In a study of Arabic fricative acoustic
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characteristics, the pharyngealised dental /d*/ was found to have the shortest frication noise
duration, while the alveolar /s*/ had a longer duration (Al-Khairy, 2005, p. 56). The results of the
current study, in addition to the varying results of previous studies and especially the results of
Gasparini (2017) on Bathari raise an interesting question in this regard.

As the difference in frication duration is only significant between emphatic and voiceless
fricatives, frication duration only distinguishes emphatics from their voiceless counterparts. The
fact that the difference in frication duration is insignificant between emphatic and voiced
fricatives suggests similar acoustic patterning between these two types of segments.

The results also showed the frication duration of the various types of target segments to
be affected by syllable type. Fricatives in stressed syllables had longer frication duration than
fricatives in unstressed syllables. Such a result is not surprising given that the stressed syllables
are more prominent, having a longer duration in general, which can translate into longer segment
durations.

With regard to segment position, utterance-final segments had the longest frication
duration. In all positions, emphatics had the shortest frication durations followed by their voiced
counterparts. Voiceless fricatives had the longest frication duration.

In sum, results of the frication duration showed emphatics to behave similarly to ejective
fricatives in other languages; however, this alone is insufficient to indicate ejective realisation
especially that the difference is not significant among all types of segments. Based on these
results, it can be said that frication duration can be a differentiating acoustic parameter between

the emphatic and voiceless fricatives, but not between emphatic and voiced fricatives.
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6.4.3. Frication Intensity

Frication intensity is one of the non-durational acoustic parameters which was considered
in this study. A number of previous studies on other related and unrelated languages to Harsiisi
found frication intensity to distinguish ejective fricatives from their plain counterparts. Thus,
frication intensity was investigated to answer questions 1 and 2.

The results on frication intensity values of the various types of fricatives led to an
affirmative answer to question 1 as the emphatics had lower frication intensity values compared
to their plain counterparts. With regard to question 2, the differences in frication intensity values
were not significant among all segment types suggesting that frication intensity was not a robust
acoustic parameter to distinguish between the various types of fricatives in Harsiisi.

Frication intensity results in Harstsi were unlike what was found by previous studies in
the related languages Mehri and Bathari; however, they were consistent with the results of
Turkish Kabardian (Gordon & Applebaum, 2006). Results showed that emphatic fricatives had
lower frication intensity values in all positions compared to their plain counterparts. It should be
noted, however, that not all the levels of segment type were found to have significant differences
in terms of frication intensity. Although frication intensity mean values of the various types of
fricatives exhibited differences, the difference among these types was not significant. The
difference in intensity values between emphatic and voiced fricatives was found in utterance-
initial position only, while the difference between emphatic and voiceless fricatives was found in
utterance-final position only. The non-significant difference in intensity values between
emphatic and voiced fricatives in utterance-final position is suggestive of acoustic patterning in

this position.
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In comparison, Ridouane & Gendrot (2017) found that in Mehri frication intensity was
significantly affected by segment type in initial position. In addition, Ridouane & Gendrot
(2017) found the frication intensity of ejective fricatives in Mehri to be higher than their
pulmonic counterparts. In Harsusi, the situation is the opposite. Based on mean values of
frication intensity, the emphatic fricatives had the lowest frication intensity values except in
utterance-medial position. Similarly, the results of frication intensity in Harsiisi contradict the
results of Bathari. Initial emphatics in Bathari were found to have higher frication intensity
values except for the alveolar lateral /f/. However, such differences can be attributed to both
inter-language and methodological differences. For example, the number of tokens, number of
speakers, and recording procedures differed in both studies of Mehri and Bathari from that
followed in this current study. In their Mehri study, Ridouane & Gendrot (2017) analysed 397
tokens in total which were recorded in a carrier sentence and did not include the voiced
counterparts of the emphatics, /z/ and /d/. In addition, they did not investigate the fricatives in
final position. In the Bathari study, Gasparini (2017) analysed a small data of fricatives (65
tokens in total) which occurred in natural speech recordings. In comparison, this study included a
total of 3240 tokens elicited from a word list in which various factors such as syllable type and
position were constant for all fricatives.

In terms of segment position, frication intensity results showed it to be a significant factor
in Harstisi. The lowest frication intensity values for all types of fricatives were found in
utterance-final position, while the highest frication intensity values were found in utterance-

medial position. Lower intensity values in utterance-final position are expected, however, an
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interesting point is that utterance-medial fricatives in Harstsi had the highest frication intensity
values.

Frication intensity values based on syllable structure were as expected. Frication intensity
values in stressed syllables were higher than their values in unstressed syllables. This will be due
to syllable prominence. In stressed syllables, the fricatives have a higher intensity rate due to the
articulation being more prominent compared to non-stressed syllables.

With regard to place of articulation, alveolar fricatives had the highest frication intensity
values compared to other places of articulation.

In summary, the results show that the emphatic fricatives in Harstisi show a similar
behaviour to ejective fricatives in Turkish Kabardian (Gordon & Applebaum, 2006) in terms of
frication intensity. In contrast to Mehri (Ridouane & Gendrot, 2017) and Bathari (Gasparini,
2017), the emphatic fricatives in Harstsi have lower frication intensity values compared to their
plain counterparts. Moreover, the results of the significance of differences in frication intensity
among the various types of fricatives show that frication intensity can be a differentiating
acoustic parameter between some fricatives in some positions: in utterance-final position, it does

not differentiate between emphatic and voiced fricatives.

6.4.4. Number of Pre- or Post-frication Silent Lags

Pre- or post-frication silent lag is an acoustic parameter taken into consideration in this
study as it was found to be associated with ejective segments in other languages. It was
investigated in this study to serve three purposes. First, to see if the emphatic fricatives exhibited

any silent lags during their articulation in various positions suggesting an ejective realisation.
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Secondly, to see if there was a difference in terms of the presence or absence of pre- or post-
frication silent lags among different types of fricatives. Thirdly, to see if voiced fricatives
patterned with emphatic fricatives in any position by exhibiting silent lags which could translate
into glottal closures as found to be the case in the stops (see Chapter 5). Hence, the investigation
of pre- or post-frication silent lags aimed to answer questions 1, 2, and 3.

The results obtained regarding pre- or post-frication silent lags were consistent with the
hypothesis and came with an affirmative answer for question 1. The emphatic fricatives
exhibited pre- or post-frication lags, and the lags were found mostly in utterance-final position.
As for question 2, the results showed emphatic fricatives to differ from their voiceless
counterparts only since voiced fricatives showed a post-frication silent lag in utterance-final
position. With regard to question 3, the results showed a negative answer as pre- or post-frication
silent lags can only differentiate between emphatic and voiceless fricatives and not between
emphatic and voiced fricatives.

The visual inspection of waveforms and spectrograms showed that a few tokens of
certain emphatic fricatives exhibited short silent lags in non-final utterance position, but they
were not found consistently in the same position throughout the data. In utterance-final position,
silent lags were found to occur more frequently and consistently across the data.

The number of emphatic fricative tokens with silent lags was minimal compared to the
total number of tokens in utterance-initial and medial positions (120 tokens in each), except for
the emphatic palato-alveolar fricative /[*/ which had only 90 tokens in utterance-initial, 60 tokens
in utterance-medial, and 0 tokens in utterance-final position. In utterance-final position, the

number of tokens with silent lags increases considerably for some of the emphatic fricatives. In
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addition, the results of the linear mixed-effects model showed the difference in silent lag was
significantly affected by position. These results differ from what was found in some previous
works of some MSALSs. Ridouane & Gendrot (2017) found that 60 out of 98 (61%) tokens of
emphatic fricatives exhibited silent lags in initial position. This compares with 49 out of 450
(10.8%) tokens that showed a silent lag in utterance-initial position in the Harstsi data.

As can be seen in Table 6.8 above, silent lags mostly occurred in emphatic and voiced
fricatives. For voiced fricatives, all the silent lags occurred in utterance-final position. For
emphatic fricatives, the majority of silent lags were found in utterance-final position. The results
of the linear mixed-effects model showed the presence or absence of silent lags to be
significantly different between voiceless and emphatic fricatives, but not between voiced and
emphatic fricatives. These results suggest that emphatic and voiced fricatives follow a similar
pattern with regard to the occurrence of silent lags in utterance-final position.

Overall, the results show that the emphatic fricatives in Harsiisi systematically exhibit
pre- and post-frication silent lags in utterance-final position which translates into a glottal closure
in this position suggesting an ejective realisation. In other positions, the silent lags are fewer and
do not show systematically in all the emphatic fricatives. As for segment type, the results show
that pre- or post-frication silent lags can be taken as a parameter to distinguish some of the
fricatives in some positions. However, it does not differentiate the emphatic and voiced fricatives

in utterance-final position where both types of fricatives pattern together.
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6.4.5. CoG

CoG is another non-durational acoustic parameter investigated in this study. It was
investigated in this study as Ridouane & Gendrot (2017) showed CoG to be significantly
different between ‘cjective’ and voiceless fricatives. The investigation of CoG served three
purposes. First, to see if the emphatic fricatives exhibited similar traits as found in Mehri
suggesting an ejective realisation. Secondly, to see if CoG served as an acoustic parameter
distinguishing between the different types of fricatives in Harsiisi. Thirdly, to see if voiced
fricatives patterned with emphatic fricatives in any position by exhibiting similar CoG values.
Therefore, the investigation of CoG values aimed to answer questions 1, 2, and 3.

The results for CoG values were consistent with the hypothesis of emphatic fricatives
having higher CoG values and came with an affirmative answer for question 1. As for question 2,
the results gave a negative answer, and the CoG was not a clear acoustic parameter to distinguish
between all types of fricatives. The voiced fricatives showed similar high CoG values in
utterance-final position suggesting a patterning with the emphatic fricatives in this position as
was hypothesised, giving an affirmative answer to question 3.

The CoG of emphatic fricatives was higher in utterance-initial position than the CoG of
voiced and voiceless fricatives. In utterance-medial position, the CoG of emphatics was higher
than voiced, but very close to the voiceless. On the other hand, in utterance-final position, the
CoG of emphatics was higher than voiceless fricatives, but close to the CoG of voiced fricatives
(see Table 6.10 above). Moreover, the results of the linear mixed-effects model showed that
segment type was a significant factor on CoG value especially between the emphatic fricatives

and their voiceless counterparts. This higher CoG in emphatic fricatives in Harsisi is in line with

355



the results of Ridouane & Gendrot (2017) on Mehri fricatives. According to Ridouane &
Gendrot (2017, pp. 155-156)the higher CoG is suggestive of a narrower constriction during the
articulation of Mehri ‘ejective’ fricatives compared to their pulmonic counterparts. Based on this,
it could be speculated given the high CoG values of Harsiisi emphatic fricatives that they are
articulated with a narrower constriction compared to their voiced and voiceless counterparts.
Hence, they exhibit a trait of ejective fricatives as found in other languages such as Tlingit
(Maddieson, Smith, & Bessell, 2001)and Mehri (Ridouane & Gendrot, 2017) in this regard. The
difference in CoG values was significant between emphatic and voiced fricatives in utterance-
initial and medial position, and between emphatic and voiceless fricatives in utterance-final
position.

The other interesting point in the results is the CoG of voiced fricatives. The voiced
fricatives had considerably lower CoG values than the emphatic fricatives in utterance-initial and
medial positions. However, in utterance-final position, the difference between the CoG values of
the emphatic and voiced fricatives became minimal. Such results are suggestive of a similar
patterning of these types of segments in final position, which is reflected in close spectral values.
Indeed, the pairwise comparisons for CoG values showed that the difference between emphatic
fricatives and their voiced counterparts was significant in all positions except in utterance-final
position. These results confirm the similar patterning of emphatic and voiced fricatives in

utterance-final position.
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6.5. CONCLUSION

In conclusion, this study addressed three main questions regarding the fricatives in
Harstsi. It aimed to examine whether the emphatic fricatives were typically realised as ejectives
or not, drawing evidence from a number of acoustic parameters, and whether the acoustic
parameters served as a cue to distinguish between the various types of fricatives. In addition, it
aimed to investigate if the emphatic and voiced fricatives patterned together in any position
based on acoustic parameters results.

Five temporal and non-temporal acoustic parameters were examined for the ejectivity of
emphatic fricatives: fricative overall duration, frication duration, frication intensity, the number
of pre- or post-frication silent lags, and CoG.

The results of the fricative overall duration study showed that Harsiisi emphatic fricatives
had shorter overall durations compared to their plain counterparts; however, this shorter duration
was not significant between all types of fricatives and in all positions. In terms of frication
duration, even though Harsiisi emphatic fricatives exhibited shorter frication durations similar to
ejective fricatives in other languages such as Turkish Kabardian (Gordon & Applebaum, 2006),
Tigrinya (Shosted & Rose, 2011), and Mehri (Ridouane & Gendrot, 2017), this acoustic
parameter was not significantly different between all types of fricatives in Harsgsi. In addition,
from an articulatory phonetics point of view, it is quite possible for ‘backed’ emphatic fricatives
to have shorter frication durations as well. As for the frication intensity of fricatives, the results
were in line with results of some previous studies on ejective fricatives (Gordon & Applebaum,
2006) and differed from others (Ridouane & Gendrot, 2017). Harstisi emphatic fricatives had a

lower frication intensity compared to their non-emphatic counterparts; however, the difference in
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intensity values was not found to be significant among the different types of fricatives in all
positions. In terms of the pre- or post-frication silent lags, the majority were found in utterance-
final position compared to the other positions examined in this study, and the difference was not
significant between all types of fricatives in all positions. With regard to CoG values, the
emphatic fricatives in Harstsi did show higher CoG values compared to their voiced and
voiceless counterparts, but the results were statistically significant only between some types of
fricatives in some positions.

Overall, the emphatic fricatives in Harstsi did show signs of ejective realisation when
compared to known ejectives in other languages in terms of having a shorter frication duration,
lower frication intensity, higher number of pre-or post-frication silent lags, and higher CoG
values. In addition, based on the CoG values, it can also be speculated that the emphatic
fricatives, similar to Mehri(Ridouane & Gendrot, 2017), might be realised with a narrower
constriction, which is a mechanism to produce ejective fricatives as suggested by Maddieson et
al. (2001). However, the post-hoc test results showed that the differences in terms of the
measured acoustic parameters are not statistically significant in all positions for all types of
fricatives and this makes it hard to claim the Harsiisi emphatic fricatives as being ejectives. The
only position where the Harsiisi emphatic fricatives can be claimed to be realised as ejectives is
utterance-final position based on the results of pre- or post-frication silent lags. In this position,
they are realised with a clear glottal closure which translates into silent lags found in this position
mainly followed by a clear glottal release.

As for distinguishing the emphatic fricatives from their plain counterparts, the results

showed that among the temporal and non-temporal acoustic parameters examined, fricative
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overall duration did not distinguish between the different types of fricatives in Harstsi. The post-
hoc test showed the difference in overall duration to be significant only between emphatic and
voiceless fricatives in utterance-initial and utterance medial positions. As for frication duration,
frication intensity, number of pre- or post-frication silent lags, and CoG, they distinguished
mainly between the emphatics and their voiceless counterparts. The results of post-hoc tests
showed that each acoustic parameter served as a cue to differentiate between certain types of
fricatives in certain positions. However, the difference between the emphatic and voiced
fricatives in utterance-final position was not found to be significant following any acoustic
parameter.

As for the patterning of emphatic and voiced fricatives together in utterance-final
position, the results showed that it can be supported based on acoustic parameters. As was seen
in the results, the emphatic fricatives and their voiced counterparts have closely related values in
utterance-final position with regard to the various acoustic parameters investigated. The closely
related results and the non-significant difference between these two types of fricatives in
utterance-final position are suggestive of a similar patterning of these two types of fricatives in
Harstsi. Such a patterning was also seen in MSAL Mehri (Bellem & Watson, 2014). As was
mentioned above in chapter 5, such statistical results based on instrumental phonetic analysis can
support the view of grouping the emphatic and voiced segments together in one group. Previous
studies on Arabic and MSAL Mehri suggested such a grouping based on phonological patterning
of emphatic and voiced segments (Heselwood & Maghrabi, 2015; Watson & Heselwood, 2016).
Based on the results of this study on Harsiisi fricatives, such a grouping can also be suggested for

emphatic and voiced fricatives in Harstsi. The emphatic and voiced fricatives can be labelled as

359



‘Unbreathed” (Heselwood & Maghrabi, 2015, p. 159) and the voiceless fricatives as ‘Breathed’

(Heselwood & Maghrabi, 2015, p. 159).
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7. Chapter Seven: Discussion and Conclusion

7.1. GENERAL DISCUSSION

This study is a first step towards the description and documentation of the endangered
MSAL Harsiisi in Sultanate of Oman based on first-hand field data. It provided background
information about the linguistic situation in Sultanate of Oman and the current status of Harsiisi
after more than 40 years since the publication of Harsiisi Lexicon by Johnstone (1977). In addition,
given the debate about the class of emphatic sounds in MSAL, it explored the nature of emphatics
in Harsusi through instrumental experiments. In the investigation of the class of emphatics, it tried
to find out which acoustic correlates could distinguish the emphatics from their plain counterparts.
Finally, and based on the results of acoustic correlates, it tried to suggest one of the possible
laryngeal categorisations that could be in line with the phonetic details.

In the phonological system, the findings came generally in line with the results of previous
works on Harsiisi such as Johnstone (1977) and Swiggers (1981) except the diphthongs. Based on
phonological analysis, the number of consonants and their classes in Harstisi were the same as
found in previous works. However, the study concluded that Harsiisi has no phonemic diphthongs
that could be established based on minimal pairs as discussed in 4.4.3. The diphthongs found in
Harsiisi are either allophonic variants of long vowels or vowel and glide clusters. This different
conclusion on diphthongs than previous works could be due to the approach followed in analysing
the diphthongs and relying on minimal pairs and the consonantal root of words to find the vowel
and glide combinations.

In terms of the nature of emphatic sounds in Harsiisi, the study relied mainly on visual cues
in addition to some other acoustic correlates to investigate their phonetic realisation. As discussed

in 2.4, studies on MSAL (Johnstone, 1977; Watson & Bellem, 2010, 2011; Ridouane et al., 2015;
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Gasparini, 2017; Ridouane & Gendrot, 2017; Heselwood & Watson, 2018) showed that the class
of emphatics in these languages is of great interest and needs further investigation. Based on visual
cues and mainly on the presence or absence of glottal closure and release, the study concluded that
the class of emphatics in Harsiisi could be of a mixed system which includes consonants realised
as ejectives and non-ejectives labelled as ‘backed’ since the exact place of articulation is not clear.
This is in line with the findings of some recent works in other MSAL languages such as Watson
& Bellem (2010, 2011); Watson & Heselwood (2016); Gasparini (2017). It is worth mentioning
here that the study did not investigate the nature of emphatics termed ‘backed’ in terms of their
place of articulation. Nonetheless, there are certain acoustic cues that could be used to investigate
the place of articulation such as spectral tilt, formant frequencies, and voice quality as was done
in J. Al-Tamimi (2017).

The study investigated what acoustic correlates distinguished the class of emphatics from
their plain counterparts. The results discussed in 5.3 6.3 showed that different acoustic correlates
could be used to distinguish between the emphatics and their plain counterparts in different
positions. An important finding in this area was that none of the acoustic correlates investigated in
this study could be used to distinguish between emphatics and their plain voiced counterparts in
utterance-final position. Such a finding, in addition to the similar phonetic realisation of emphatics
and voiced counterparts in utterance-final position by being devoiced and realised as ejectives is
indicative of a phonological patterning for these two classes in this environment. Some of the
previous works also showed such phonetic and phonological patterning in voiced and emphatic
stops in other MSAL languages (Johnstone, 1975; Watson & Bellem, 2010; Watson et al., 2020).

Finally, and based on the patterning of emphatics and voiced stops, the study tried to
suggest a laryngeal categorisation for Harsusi. Different approaches could be followed to establish
the phonological representations of phonetic details in Harstsi. For instance, the laryngeal realism

approach could be employed to establish the phonological representations that specify the
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laryngeal contrast in Harstsi, as was suggested for Najdi Arabic by Al-Gamdi et al. (2019, p.
2054). As mentioned by Bahrani & Kulikov (2024, p. 5), the ‘traditional approach’ using binary
features for phonological representation might be problematic in case of some languages.
Therefore, other approaches such as laryngeal realism could be used to represent certain phonetic
details as was shown in J. Al-Tamimi (2017). Nonetheless, the study proposed following the
approach set and forward by Watson & Heselwood (2016), which suggests using (open) and
(closed) glottis to account for the phonetic details of MSAL consonants, since it was mapped on
other related languages.

Finally, and based on the patterning of emphatics and voiced stops, the study tried to
suggest a laryngeal categorisation for Harsiisi. Different approaches could be followed to establish
the phonological representations of phonetic details in Harstsi. For instance, the laryngeal realism
approach could be employed to establish the phonological representations that specify the
laryngeal contrast in Harsiisi, as was suggested for Najdi Arabic by Al-Gamdi et al. (2019, p.
2054). As mentioned by Bahrani & Kulikov (2024, p. 5), the “traditional approach” using binary
features for phonological representation might be problematic in case of some languages.
Therefore, other approaches such as laryngeal realism could be used to represent certain phonetic
details as was shown in J. Al-Tamimi (2017). Nonetheless, the study proposed following the
approach set and forward by Watson & Heselwood (2016), which suggests using (open) and
(closed) glottis to account for the phonetic details of MSAL consonants, since it was mapped on

other related languages.

7.2. SUMMARY

This PhD thesis aimed to provide an analysis of the sound system of the endangered

MSAL Harstsi based on first-hand data recorded in the field after more than 40 years since the
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works of Johnstone which were based on field data. It is an initial step towards a comprehensive
linguistic analysis of the language aiming to document and preserve the endangered language.
The data collected will be used for future descriptive works on other areas of the language. The
overreaching goal of the study was to analyse the sound system of Harsiisi in specific, and better
understand the phonology of MSAL in general. Through an interdisciplinary approach, this study
has achieved several significant contributions in the area of MSAL linguistics.

The first contribution of the study was in the provision of a thorough literature review
outlining the linguistic context of Oman, providing known and new information on Harssi, and
explaining the interesting facts in MSAL phonology. The literature review provided sufficient
summaries for each of the languages spoken in the Sultanate of Oman to better understand the
linguistic context where Harsisi is spoken. It also provided some information about the Harsasi
language, its speakers, culture, lifestyle, environment, and geography. In addition, it focused on
the phonology of MSAL on the group of sounds known as ‘Emphatics’, and raised some of the
interesting facts and ongoing debates among Semitic scholars regarding this group of sounds.

The other significant contribution of the project was the detailed description of the sound
system of Harsiisi. Based on both, elicited and natural language data, the study described all the
phonemes of Harsiisi and their various allophones in various positions. Relying on instrumental
phonetics, the study considered all the consonant phonemes. It showed that the class of emphatic
sounds in Harsiisi can be articulated in different ways, and that their realisation is context
dependent. In addition, it demonstrated that the emphatic and voiced segments in Harsisi
patterned together phonologically to the exclusion of voiceless segments by being realised in a

similar manner in utterance-final positions.
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In addition, given the phonological patterning of emphatic and voiced segments, the
study contributed to the field of Semitic studies by conducting an acoustic analysis of these
sounds to establish to what extent the phonological patterning is reflected in acoustic phonetics.
Based on quantitative data, the study looked at: a) how the emphatics were realised in various
positions; b) how the emphatics differed from their plain counterparts in various positions; and c)
to what extent the phonological patterning of emphatic and voiced segments was reflected in
acoustic phonetics.

One of the major results is that the class of emphatics in Harsiisi seems to be of a mixed
group that includes ejectives and ‘backed’ segments. In specific, the emphatic stops of Harstsi
include both ejective and ‘backed’ segments based on the acoustic cues investigated in this
study. The emphatic velar /k’/ is realised as an ejective in most contexts, while the emphatic
alveolar /t*/ is realised as an ejective mainly in utterance-final positions. On the other hand, the
emphatic fricatives showed acoustic cues related to ejectives in other languages, but they were
not significant except in utterance-final position where ejective realisation was clearly evident.

Another result is that there are a number of acoustic parameters that can be taken into
consideration to differentiate between the emphatic segments and their plain counterparts.
Nonetheless, this differentiation is only possible between certain groups in certain positions. For
instance, the parameter of glottal closure can differentiate between emphatic stops and their plain
counterparts in all positions. On the other hand, VOT can differentiate between the various types
of stops in utterance-initial and medial positions. However, oral closure duration cannot
differentiate between the different types of stops. Similarly, the durational and non-durational

acoustic parameters of: fricative duration, frication duration, frication intensity, silent lags, and
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CoG mainly differentiated between emphatic fricatives and their voiceless counterparts. The
voiced fricatives were only differentiated from the emphatic fricatives by the parameters of
frication intensity and silent lags in utterance-initial position, while CoG differentiated between
them in utterance-initial and medial positions only. It was not possible to differentiate between
the emphatic fricatives and their voiced counterparts using any other parameter in any position.
A final contributing result of the study is the support for a laryngeal categorisation of
Harstisi consonants as one based on the air flow rather than voicing, which is proposed by
Heselwood (2020) and Watson & Heselwood (2016) for Semitic languages. This support in
Harsisi is mainly based on the acoustic characteristics of the emphatics and their plain
counterparts since the results showed that the emphatics and their voiced counterparts pattern

together acoustically with the exclusion of voiceless counterparts.

7.3. LIMITATIONS

In the process of documenting and providing a comprehensive description of the
phonetics and phonology of Harstisi language, a number of challenges and difficulties arose.

First, all the data used in the analyses of this project come from male speakers of Harstsi
only. It was not possible to record data from female speakers for cultural reasons. Thus, the study
does not cover the differences in Harstsi speech, if any, which are due to gender differences.

Second, the majority of the participants were young speakers of Harstsi except three who
were above 40 years old (see 3.3). As it is a known fact in linguistics, age is a significant factor
affecting language. Therefore, any language differences due to age in Harsiisi are not covered by

the results of this project.
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Third, in the analyses of Harsiisi emphatics, a number of other acoustic parameters could
also have been taken into consideration such as stop overall duration, creaky voice on following
vowels, and oral burst intensity. Due to time limitations, it was not possible to consider these
parameters in this project, and these parameters can also suggest the nature of emphatics.

Fourth, the elicited data used in chapters 5 and 6 was recorded in isolation rather than in
carrier sentences. Therefore, it was not possible to analyse certain acoustic parameters in certain
positions. For instance, oral closure was not measured in utterance-initial position. Similarly,

VOT was not measured in utterance-final position.

7.4. FUTURE RESEARCH

Given the fact that Harstsi is an understudied language, there are many areas that can be
investigated for Harsisi in specific and the MSAL in general. From an ethnolinguistic point of
view, more research needs to be done on the history of Harsiisi and the Harasis. Since Harsisi is
an endangered language, documenting its cultural knowledge is a priority as it includes
knowledge about life in a harsh environment. The Harasis managed for so long to tame a very
harsh environment and find means to live. Thus, this accumulated knowledge of many
generations needs to be documented and preserved as soon as possible.

In addition, one of the major original contributions of this project is the detailed analyses
of Harstisi emphatics and their plain counterparts. Based on acoustic analyses, the project
proposes that Harsiisi emphatics are of a mixed system as they include both ejective and non-
ejective ‘backed’ consonants. Thus, more research is needed in this area to study other acoustic

parameters not studied in this project and compare the results with the ones this project found.
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For instance, short periods of pre-aspiration (PA) and pre-glottalisation (PG) found preceding
some of the segments need to be investigated further. Other cues such as: voice quality, spectral
tilt, and formant transitions also need to be studied. In addition, articulatory phonetics studies are
also a potential area of investigation for the emphatics of Harsisi.

Another area of exploration in Harsiisi is the effect of the class of emphatic sounds on
surrounding segments. A number of studies on the emphatics of other Semitic languages have
shown they have an effect on preceding and following vowel segments. It will be of great
interest to explore the nature of such effect of Harstlisi emphatics on surrounding segments.
Furthermore, other areas of the language also need exploration as very little is known about
Harsusi until now. For instance, the morphology of the language needs to be investigated and
specially the verbal morphology as the MSAL are rich with various verb templates. Also, the
syntax and the semantics of the language need to be studied and documented. The lexical
semantics of this language will be a very interesting area of exploration to analyse the relation

between the words and their meanings.
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Appendices

SEGMENTATION PROTOCOL

A. Stops

L Onset of Plosive

In utterance-initial position, the onset of oral closure was set at the point where the
waveform crossed zero and energy started showing in the spectrogram, as can be seen in Figure
0.1 below. Since it is not possible to identify the start of the oral closure in initial position, as
words were not recorded in a carrier sentence, the analyses only took into consideration oral

closures in utterance-medial and final positions.
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5000-

Frequency (Hz)

0 0.1745

Figure 0.1: Onset of stop utterance-initially.

In other positions, the occlusion point of the stop was set at the offset of all higher
frequency components of preceding segment where there was a drop in energy in the
spectrogram and a damped signal in the waveform. As can be seen in Figure 0.2 below, the
boundary was set where the homogenous F1-F4 formant structure disappeared (J. Al-Tamimi &

Khattab, 2018, p. 310) suggesting oral closure for the stop.
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Figure 0.2: Onset of stop non-initially.

2. Offset of Plosive

The stop offset was set at the onset of the following vowel (J. Al-Tamimi & Khattab,
2018, p. 310). It was the point where the waveform crossed zero at the first regular glottal cycle

of the following segment, as can be seen in Figure 0.3. In some tokens, the first cycle looked
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weaker than the following cycles, but it was still kept as part of the following segment and not as

part of the preceding plosive as long as the cycle was regular.

5000 :
S [ NONAAEG
< A 4,“,' ‘
=3 1 | TR UL L
: QAL (g
g A .I‘{ i
= R SRR 11
. ~ %ob
k | o | b
cup M.SG
B/ N | |PG] ocC [FBl  GC |
OR GR
0 0.6127

Figure 0.3: Offset of stop.

In case of following fricatives in some items, stop offset was set at the point where a
change appeared in spectrogram structure and intensity suggesting the onset of frication period

of the following segment as can be seen in Figure 0.4 below.
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It should be noted here that some emphatic and utterance-final voiced tokens, mainly but
not exclusively, were preceded by short periods where the waveform cycles got irregular, some
higher formants dampened, and striations could be seen in the spectrogram and especially after
long vowels. Such periods of irregular vocal fold vibration and sudden drop of fO were labelled
as PG (Pre-glottalisation) (Hejna, 2023, p. 1876). Similarly, some of the voiceless segments were
preceded with short periods of aperiodicity or “glottal friction” (Hejna, 2023, p. 1876). These
periods were included as part of the preceding vowels in this study and the onset of oral closure
for the stop was set as was explained above at the offset of higher frequency components. These
periods were not included as part of the consonant because it was difficult to identify their onsets
as some of the preceding vowels were almost fully breathed or glottalised. Since oral closure
duration was one of the cues being analysed, the onset of it was carefully marked where there
was a drop in energy in higher formants in the spectrogram and a damped signal in the
waveform. Figure 0.4 below shows the segmentation for a voiceless velar stop which included a
short period of aperiodicity in the waveform and dampened energy in the spectrogram which

looks like a pre-aspiration period in this token.

3. Oral Closure

It is not possible to identify the start of an oral closure in utterance-initial positions;
therefore, closure duration was measured only for utterance-medial and utterance-final stops.
Closure duration was measured from the stop occlusion point until its burst point as can be seen

in Figure 0.4 below.
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4. Burst

The burst point was set at the start of noise in both waveform and spectrogram (Al-
Gamdi et al., 2019, p. 2052) where there was visible energy in the spectrogram and a high spike
in the signal in the waveform. The onset of burst was set as the first visible burst in the waveform
where there was a high spike and the offset was set as the last visible burst that was separated by
less than 5ms from the previous burst (J. Al-Tamimi & Khattab, 2018, p. 310). The first high

spike in this noise was set as the oral release point as can be seen in Figure 0.4.

5. Noise

The label (N) was used for the short period of aperiodicity following the oral burst. When
followed by a vowel, the offset of the noise period was set where the waveform started showing
regular constant cycles indicating modal voicing for the following vowel segment. When
followed by a fricative, the offset of the noise period was set at the point where a change
appeared in spectrogram structure and intensity suggesting the onset of fricaion period of the

following segment as can be seen in Figure 0.4.

6. Pre-aspiration

The label (PA) was used to mark the period of glottal frication (Hejna & Kimper, 2018;
Hejna, 2023) which showed as frication noise in the waveform mainly, but not exclusively, at the
end of long vowels as seen in Figure 0.4 below. This period was not included in the statistical

analyses, as it was beyond the scope of this study.
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Frequency (Hz)

jek'fu:f
® k| f \ w | f
to stop; shut/discovers the area where it rained 3M.SG.IPFV
PA OC [BN
OR
0 0.56

Figure 0.4: A token of voiceless velar /k/ showing pre-aspiration period.

7. Pre-glottalisation

The last period of long vowels mainly, but not exclusively, which showed irregular
glottal pulses and a sudden drop in FO (Hejnd & Kimper, 2018; Hejné, 2023) was labelled as

(PG). This period showed irregular cycles in the waveform and striations pulled apart from each
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other in the spectrogram as seen in Figure 0.5 below. This period was not included in the

statistical analyses, as it was beyond the scope of this study.

Frequency (Hz)

jes"'Kewk’
EW | K
to call; scream 3M.SG.IPFV
PG | oC [FB [ GC |

OR GR

0.3571

Figure 0.5: Pre-glottalisation period.
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8. VOT Duration

VOT was measured for utterance-initial and medial stops only. Positive VOT was
measured from the start of the oral release burst to the first glottal pulse of the following vowel
(Hajek & Stevens, 2005; Gallagher & Whang, 2014; Al-Gamdi et al., 2019). In voiced stops,

negative VOT was measured from the start of pre-voicing until the release burst of the segment.

9. Glottal Closure

The presence of glottal closure was expected from the presence of a silent period
following the initial burst period which was considered as an oral release in addition to
impressionistic auditory analysis of the data. Glottal closure was set as the period following the
first burst period where there was a significant drop in amplitude. The onset of glottal closure
was set as the offset of all higher frequency components where there was a break-in of energy in

the spectrogram and a damped signal in the waveform as seen in Figure 0.6 below.

10. Glottal Release

Glottal release was marked as the first spike following the glottal closure duration where
the waveform crossed zero, as seen in Figure 0.6 below. It should be noted here that some of the
glottal releases in the data were weaker than others, but the first spike crossing the zero line after
the glottal closure was marked as a glottal release. In addition, the glottal release in all tokens
was marked as the spike which was not followed by a long burst period, differentiating it from

oral release (see 4 above).
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11. Creaky Voice

It is worth mentioning here that some tokens showed voice quality change in form of
creaky voice which is seen in some of the figures. The period with irregular glottal cycles which
showed as striations in the spectrogram following assumed glottal release was labelled as (CV)
as seen in Figure 0.6 below. It should be noted here, however, that this period was not included

in the statistical analyses.
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5000-

Frequency (Hz)

0 0.1745

Figure 0.6: Onset and offset of glottal closure.

12. Silent Lag

The label (SL) was used for the short period of silence where no activity was visible in
both the waveform and the spectrogram as seen in Figure 0.7 below. The offset of this silent
period was set where the waveform started showing either aperiodicity or constant cycles and

energy started showing in the spectrogram.
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Figure 0.7: Period of Silent-lag.

B. Fricatives

1. Onset of Fricatives

In utterance-initial position, the onset for fricatives was set at the start of frication where

the yellow intensity line and/or higher energy showed at higher frequencies in the spectrogram
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and the waveform became aperiodic. For voiced fricatives, the onset was set at the start of
voicing where energy showed in the voicing bar if there were any instances of pre-voicing.
Figure 0.8 below shows the onset boundary for the emphatic alveolar fricative /s%/ in utterance-

initial position.

5000-

Frequency (Hz)

o { i
to stand; stop 3M.SG.PFV

0 0.8495

Figure 0.8: Onset of fricative initially.
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In other positions, the onset of frication was set at the offset of the previous segment
where frication started as the waveform became aperiodic and energy started showing in higher
frequencies in the spectrogram, as seen in Figure 0.9 below.

When preceded by a fricative, setting the target fricative onset became more challenging.
Nonetheless, considering the spectrogram with a higher view range, the onset of the target
fricative was set at the points where a change appeared spectrogram structure and intensity. For
instance, the onset of the target fricative when preceded by another fricative was set at the point

of a sudden increase or decrease of intensity and spectrogram structure change as seen in Figure

0.10 below.

2. Offset of Fricatives

The offset of the fricatives was set at the point where the waveform became periodic and
did not show any jerky or jagged parts signalling the onset of the following segment, as seen in
Figure 0.9 below. When followed by a fricative, the offset was defined at the points where a
change appeared in spectrogram structure and intensity as seen in Figure 0.10 below. In case of a
following stop, the offset of the fricatives was defined at the offset of all higher frequency
components in the spectrogram where there was a damped signal in the waveform suggesting an

occlusion as seen in Figure 0.11 below.
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Figure 0.9: Onset of fricative non-initially.
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Frequency (Hz)

0 0.7332

Figure 0.10: Fricative followed by another fricative.
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Frequency (Hz)

jed'’ Kol
ile] 6 | K o: | 1
to get heavier 3M.SG.IPFV
PA F |OC BN PG|

0.6393

Figure 0.11: Fricative followed by a stop.

3. Pre and Post-frication Silent Lags
The labels (IS) for initial silence and (BS) for back silence were used to mark silent
periods in the articulation of the fricatives. Similar to the segmentation process of stops, a silent

period was defined as the short period of silence where no activity was visible in both the

waveform and the spectrogram as seen in Figure 0.12 and Figure 0.13 below. Both the waveform
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and the spectrogram were used to define periods of no activity, and any activity, even weak, was
not considered as a silent gap. The onset of the silent period was set as the point were no energy
was visible in the spectrogram and the sine line in the waveform showed no activity. The offset
of the silent period was set at the point where the waveform crossed zero showing either

aperiodicity or constant glottal cycles and energy started showing on the spectrogram.

Frequency (Hz)

0 PR T
jem's‘aews
s oW { &
to suck 3M.SG.IPFV
PG[S] F | GC ]
GR
0 0.6261

Figure 0.12: Pre-frication silence in fricative.
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Figure 0.13: Post-frication silence in fricative.

4. Pre-aspiration

The same criteria mentioned in 6 above was followed to mark any periods of pre-

aspiration.
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5. Pre-glottalisation

The same criteria mentioned in 7 above was followed to mark any periods of pre-

glottalisation.

6. Glottal Release

The first spike of a burst, if any, following a silent period was marked as glottal release
regardless of its intensity. As mentioned above in 10 above, some of the glottal releases were

weaker than others.
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VOWEL PLOTTING ITEMS

The items used to plot the vowels of Harsasi are given in the table below. The vowel
chart is given in 4.4.
Each one of these items was repeated three times by each participant. Only five speakers

of Harsasi participated in recording the items.

/te:b/ ‘to weary, become tired 3M.SG.PFV’

[?ete:n/ ‘you 2F.PL’

/01:t/ ‘sheep F.SG’

/?eto:m/ ‘you 2M.PL’

/he:du:ten/ ‘hand F.PL’

/tew/ ‘now ADV”’

/tek’/ ‘to drink 3M.SG.PFV’
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PROTOCOLS

To run the analyses required for chapter five on the Phonetic Realisation of Emphatics in
Harstsi a number of steps and procedures were taken to prepare the raw data and run the
required analyses.

In addition, a number of programmes and software were used to help in preparing the
data and running the analyses such as PRAAT, R, and Microsoft Excel.

Below are the step-by-step procedures which were followed in the process of data
analyses:

1. The recorded WAV files were renamed following this criteria:
Date(YearMonthDay) Language country and name(OHarsusi)_Village code and
speaker code(AMO000)_Phoneme(phonemic symbol), and saved separately for each
speaker.

2. All the WAV files were converted from stereo into mono in PRAAT. A PRAAT
script was modified and used to convert the files and save the original files and the
converted ones in separate folders.

3. The files were saved in three separate places: OneDrive of University of Leeds,
External password protected personal Hard-Drive, and personal password protected

laptop.
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4. Using a modified PRAAT script textgrids with same WAV files names were created
for all files with six tiers (Transcription — Segments — Translation — Stress — VOT —
Releases). The WAV and textgrid files were saved in the same folders.

5. Using another modified PRAAT script, pauses were marked individually for each
WAV file and boundaries were added to the first five interval tiers. These boundaries
were later hand-corrected for every segment which working on the textgrids.

6. Using another modified PRAAT script, Transcription and Translation labels were

added to each textgrid individually.
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DATA MANAGEMENT

Discarded tokens:

One token of /defu:r/ from speaker (id 024) was not voiced and had a

negative VOT (item ID 16).

One token of /do:r/ from speaker (id 002) was not voiced and had a

negative VOT (item ID 2).

One token of /do:r/ from speaker (id 014) was not voiced and had a

negative VOT (item ID 6).

One token of /jesgu:g/ from speaker (id 020) was not voiced and had a

negative VOT (item ID 28).

One token of /gehe:m/ form speaker (id 022) was not voiced and had a

negative VOT (item ID 24).

One token of /ffef" cu:t/ from speaker (id 014) was missed out during

recording as only the second syllable was found in the recording.

One token of /ffef" ru:t/ from speaker (id 011) was missed out during

recording as only the second syllable was found in the recording.

One token of /jek’fo:d/ from speaker (id 022) was miss-pronounced.
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CONSENT FORM

Consent for Participation in Research
Title: The Modern South Arabian Harsusi Language of Oman

Introduction
The purpose of this form is to provide you with information that may affect your decision as
to whether or not to participate in this research study. The person performing the research
will answer any of your questions. Read the information below and ask any questions you
might have before deciding whether or not to take part. You will have one week to make
your decision whether to participate in this research or not. If you decide to be involved in
this study, your verbal consent will be recorded before collecting any data.

Purpose of the Study
You have been asked to participate in a research study about the Harsusi language, a Modern
South Semitic (Southern Arabian) language indigenous to Oman. The purpose of this study is
to document the Harsusi language, including its speech sounds, morphology, and sentence
structures. It tries to provide a comprehensive record of the language.

What will you be asked to do?

If you agree to participate in this study, you will be asked to:

e Listen to recordings of words or sentences in Arabic or English and say them in Harsusi.

e Provide us with names of objects in your own environment or objects we ask you about.

e Listen to words and sentences in Harsusi and judge their correctness or provide us with
your own way of saying the same words or sentences.

e Pronounce words and sentences several times slowly in order for the researcher to write
them down and record them as audio or video if you agree to video recording in this
consent form.

e Allow yourself to be recorded in audio and, if you agree to it, in video (see below) in
different settings such as formal interviews or casual everyday conversations.

e Tell stories in your own language and allow yourself to be audio-recorded and, if you
agree to it, video-recorded (see below).

This study will require at least one session of two hours, with two breaks of 10 minutes.
There will be the option to participate in further sessions, also lasting two hours each with
two 10 minute breaks. There may be as many as 8 participants in this study.

Y our participation will be audio recorded, and it may also be video recorded if you consent
to video recording.
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What are the risks involved in this study?
The risks associated with this study are no greater than everyday life; nonetheless:

Linguistic work is challenging intellectually and may cause you some minor fatigue;

We will do our best to protect your privacy and confidentiality unless you allow or require
your participation to be made public, but there is still a slight risk of loss of privacy or
confidentiality if you decide to talk about your personal life, or give information known
only in the community or culture;

Although we will do our best to acknowledge your intellectual contributions to us if you
ask us to, there is a slight risk of misattribution or non-attribution of your contribution.

What are the possible benefits of this study?
You will receive no direct benefit from participating in this study; however, this study will be
the first of its kind on Harsusi language. This will help to keep the language alive and make it
known. This study will allow you to:

Learn to write and analyze your language;

Learn to teach others to write and analyze your language;

Be involved in the support and preservation of your language;

Provide your community with documentation of its language and oral traditions and
contribute to the revitalization of the language.

Do you have to participate?
No, your participation is voluntary. You may decide not to participate at all or, if you start
the study, you may withdraw at any time before 01/03/2022. Withdrawal or refusing to
participate will not affect your relationship with the researcher or The University of Leeds in
any way.

If you would like to participate, you will receive a copy of this form.

Will there be any compensation?
You will not receive any type of payment for participating in this study.

How will your privacy and confidentiality be protected if you participate in this research study?
Your privacy and the confidentiality of your data will be protected as follows:

the records of your participation in this study will be stored securely and kept
confidential, except if you allow or require that they be made public;

Sound and video recordings of your data, and any associated recording media, will be
coded so that no personally identifying information is visible on them, except if you
allow or require that it be made public;

Authorized persons from the University of Leeds, including members of the Ethical
Review Committee, have the legal right to review your research records and will protect
the confidentiality of those records to the extent permitted by law.

All publications will exclude any information that will make it possible to identify you as
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a subject, except as you request or require.

Throughout the study, the researchers will notify you of new information that may become
available and that might affect your decision to remain in the study.

The data resulting from your participation may be made available to other researchers in
the future for research purposes not detailed within this consent form. In these cases, the
data will contain no identifying information that could associate it with you, or with your
participation in any study, except if you require acknowledgment of your data by those
researchers.

If it becomes necessary for the Ethical Review Committee to review the study records,
information that can be linked to you will be protected to the extent permitted by law. Your
research records will not be released without your consent unless required by law or a court
order. The data resulting from your participation may be made available to other researchers
in the future for research purposes not detailed within this consent form. In these cases, the
data will contain no identifying information that could associate it with you, or with your
participation in any study.

If you choose to participate in this study:

You will be audio recorded and, if you consent to it, also video recorded. Any audio
and/or video recordings will be stored securely and only the research team will have
access to the recordings, except as you request or require.

Recordings will be stored at:

University of Leeds OneDrive/ M or N Drives.

Recordings may be archived at:

Endangered Language Archive:
http://www.elar-archive.org/index.php
Endangered Languages Documentation Program:
http://www.eldp.net

The archives will respect your wishes regarding privacy, confidentiality, and the
dissemination of your data.

If you find that you have accidentally said something embarrassing in a recording, please
tell us, and we can erase it.

If you wish for us to stop recording at any time, we will stop recording.

Uses of your data

There are other ways that we may want to use your data in the future. Please let us
know which of the following ways you permit us to use the words, sentences, and
recordings from our work with you. You can freely decide whether or not you would
like this information used in these ways. If you decide that you would not like this
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information to be used in these ways, this will not affect whether or not you are
allowed to participate in the research study.

1. Today it is common practice to put language documentation data in a digital language
archive. We may wish to archive your data at:

- Endangered Language Archive:

http://www.elar-archive.org/index/php

When data is put in a digital archive, it is preserved permanently and is made accessible to
registered archive visitors, except if you place conditions on access. Is this permissible with
regard to: Audio recordings  ; Video recordings _; still photographs  ; written notes
by you or by us___ ? (State yes; yes with conditions; or no; if there are conditions, please
state).

2. We may wish to present your data at an academic conference or in a classroom. Is this
permissible with regard to: Audio recordings  ; Video recordings _ ; still
photographs  ; written notes by youor by us_ ? (Yes or no?)

3. We may wish to use your data in creating language learning materials. Is this permissible
with regard to: Audio recordings  ; Video recordings _; still photographs  ; written
notes by youorbyus 7 (Yes or no?)

4. We may wish to use your data in academic publications. Is this permissible with regard to:
Audio recordings  ; Video recordings  ; still photographs  ; written notes by you or
byus  ?(Yesorno?)

If you answered yes to 1, 2, 3, or 4: When linguists present the results of their work to the
public, it is customary for them to name and say thank you to language speakers for their
contributions. May we use your name in public for that purpose? (Yes or no?)

If your answer was ‘no’ just above, we will not associate your name with the your data, and
all uses of your data will exclude any information that will make it possible to identify you as
a subject.

Whom to contact with questions about the study?
Prior, during or after your participation you can contact the researcher Hammal Saleh Al Balushi
at +968 97772141 ; +66 7810538801 or send an email to mlhsab@leeds.ac.uk for any questions
or if you feel that you have been harmed. This study has been reviewed and approved by The
University of Leeds Ethical Review Committee and the study number is [].

Whom to contact with questions concerning your rights as a research participant?
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For questions about your rights or any dissatisfaction with any part of this study, you can contact,
anonymously if you wish, Ethical Review Committee by phone at +66 113 34 34873 or email at
ResearchEthics@leeds.ac.uk.

You will be given a copy of this information to keep for your records.

Statement of Consent: (Audio or Video recorded)
I have been informed about this study’s purpose, procedures, possible benefits and risks, and I
have received a copy of this form. I have been given the opportunity to ask questions before
giving consent, and I have been told that I can ask other questions at any time. I voluntarily
agree to participate in this study.
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ARABIC CONSENT FORM (TRANSLATED)
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PRAAT SCRIPTS

File Converting Script

form mono converter
sentence InputDir ./

endform

createDirectory ("original")
Create Strings as file list... list 'inputDir$'*.wav

numberOfFiles = Get number of strings

for ifile to numberOfFiles

select Strings list

fileName$ = Get string... ifile

name$ = fileName$ - ".wav"

Read from file... 'inputDir$"fileName$'
sound_name$ = selected$ ("Sound")

Write to WAV file... ./original/'fileName$'

#Pause script to make sure not to overwrite files.

if fileReadable: "original”

pauseScript: fileName$ + " exists! Overwrite?"
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endif

select Sound 'sound name$'
Convert to mono

Save as WAV file: "./name$" +" mono" + ".wav'

select all
minus Strings list

Remove

endfor

select all

Remove

# Tell the user the script ended without error

pauseScript: "Done! The script ran with no errors."

Textgrid Creator Script

form Tier information
comment Tier names, separated by spaces
sentence Tier names

comment Which of these are point tiers?
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sentence Point_tiers

endform

# The tier names can't be empty
if tier names$ ==""
exitScript: "We need at least one Tier name"

endif

# Just to keep my naming scheme

# consistent and not change my working script,
# I'm going to rename the variables
tierNames$ = tier_names$

pointTiers$ = point_tiers$

inDir$ = chooseDirectory$: "Select folder with your .wav files"

# make sure they made a choice
if inDir§ ==""
exitScript: "No folder given. Exiting"

endif

inDir$ = inDir$ + "/"

inDirWild$ = inDir$ + "* . wav"

# Get list of files
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wavList = Create Strings as file list: "wavList", inDirWild$

# See how many there are for the loop

numkFiles = Get number of strings

#if there are no files, we have a problem
if numFiles ==
exitScript: "I didn't find any .wav files in that folder. Exiting"
endif
# Note that the script exits without error
# if the value is zero
# If the loop began with:
# forifrom1to0
# It wouldn't throw an error, it would just

# never run

for fileNum from 1 to numFiles

# 1 always select objects explicitly

# at the beginning of a loop, since

# they may not be selected by the end
selectObject: wavList

wavFile$ = Get string: fileNum

wav = Read from file: inDir$ + wavFile$
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endfor

textGrid = To TextGrid: tierNames$, pointTiers$

# Get the name of the object, use it
# to create a file name for the TextGrid
objName$ = selected$: "TextGrid"

outPath$ = inDir§ + objName§$ + ".TextGrid"

# Since this will be for the "public",
# be strict about overwriting files
if fileReadable: outPath$
pauseScript: objName$ + ". TextGrid" + " exists! Overwrite?"

endif

Save as text file: outPath$

# Remove newly opened objects for cleanup
selectObject: wav
plusObject: textGrid

Remove

# Remove the wav list

selectObject: wavList

Remove
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# Tell the user the script ended without error

pauseScript: "Done! The script ran with no errors."

Pauses Marking Script

form Give the parameters for pause analysis
comment This script marks the pauses in the LongSound to the IntervalTier of the
TextGrid.
comment Give the time period you wish to include (The TextGrid will be overwritten!):
real Starting time (seconds) 0
real Finishing_time (0O=all) 0
comment The following criteria define a pause:
positive Minimum_duration_(seconds) 0.6
positive Maximum_intensity (dB) 59
comment Give the intensity analysis parameters:
positive Minimum_pitch_(Hz) 100
integer Time step (O=auto) 0
comment Give the window size for the intensity analyses (smaller window requires less
memory):
positive Window_size (seconds) 20
choice Boundary placement 2
button One boundary at the center of each pause
button Two boundaries with a time margin of:
positive Margin_(seconds) 0.1

comment (The margin will not be used if the pause is shorter than 2 * margin.)
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boolean Mark pause intervals with xxx 0
comment Save TextGrid file to folder:
sentence output_dir .\
comment The script will pause after calculating 4 windows, so you can interrupt the script
and check if the pause detection works optimally.

endform

soundname$ = selected$ ("LongSound")

select TextGrid 'soundname$’
endofsound = Get finishing time
select LongSound 'soundname$'

pausenumber = 0

duration =0
count=10
loops =0

pauses_found =0
windowstart = 0

windowend =0

frame =0
frames =0
time =0

intensity =0

pausedetected =0
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pausestart = 0
pauseend = 0
pausenumber = 0
halfpause = 0
# This form prompts for parameters for the pause analysis:
if finishing_time <0
exit Finishing time must be greater than or equal to zero! (If you give a zero, the whole
LongSound will be analysed.)
endif
if finishing_time =0
finishing_time = endofsound

endif

#***********************************************************************
sk sk sk sk s sk sk sk sk s sk s sk sk sk sk sk sk sk sk skeosk sk skoske sk skosk sk

# BEGIN

#***********************************************************************

sk sk sk ok s sk sk sk sk s sk s sk sk sk sk ook sk sk sk stk skok sk sk skosk sk

# DIVIDE LONGSOUND INTO SHORTER PERIODS AND LOOP THROUGH EACH

duration = finishing_time - starting_time

H _—

# Default number of loops 1s 1

loops =1

# but if the period to be analysed is longer than 60 seconds, it will be divided into 60-
second

# periods for which the analysis is made:
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if duration > window_size
loops = ceiling ((duration/window_size))

endif

H _—

# START LOOPING THROUGH SHORT WINDOWS HERE
count = 1
latest endboundary =0
while count <= loops
if count =5
pause Continue?
endif
# Create a window of the LongSound and extract it for analysis
windowstart = starting_time + ((count - 1) * window_size)
windowend = starting_time + (count * window_size)
if windowend > endofsound
windowend = endofsound
endif
if windowend > finishing_time
windowend = finishing_time
endif
select LongSound 'soundname$'
Extract part... windowstart windowend yes
windowname$ = "Window "+ "'count +" of " + "'loops"
echo Analysing Intensity window 'count' of 'loops'

if count <5
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printline The script will pause after calculating 4 windows, so you can check
the result...
endif

Rename... 'windowname$'

# CALCULATE INTENSITY
To Intensity... minimum_pitch time_step

frames = Get number of frames

# Check the pause criteria
pauseend = 0

frame = 1

# Loop through all frames in the Intensity object:
while frame <= frames

select Intensity 'windowname$'

intensity = Get value in frame... frame

time = Get time from frame... frame

if intensity > maximum_intensity
# If the end of an earlier detected possible pause has
been reached:

if pausedetected = 1
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if frame - 1 <1
pauseend = windowstart
else
pauseend = Get time from frame... (frame - 1)
endif
pausedetected = 0
endif
# If below intensity limit, a possible new pause is started
if one hasn't been detected yet:

elsif pausedetected = 0
pausestart = Get time from frame... frame
pauseend = 0
pausedetected = 1
pausenumber = pausenumber + 1

# If a detected pause just continues, do nothing special.

endif

#IF PAUSE CRITERIA ARE FULFILLED, ADD A BOUNDARY
OR TWO TO TEXTGRID
if pauseend > 0
pauseduration = pauseend - pausestart
if pauseduration >= minimum_duration
select TextGrid 'soundname$'

halfpause = pauseduration / 2
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boundary

boundary

boundary

boundary

boundary

if boundary placement = 1

boundary = pausestart + halfpause

call BoundaryCheck

if boundaryexists = 0

endif

else

Insert boundary... 1 boundary

latest_endboundary =

Insert boundary... 2 boundary

latest_endboundary =

Insert boundary... 3 boundary

latest_endboundary =

Insert boundary... 4 boundary

latest_endboundary =

Insert boundary... 5 boundary

latest_endboundary =

boundary =0

if pauseduration >= (2 * margin)
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+ margin

and boundary > latest _endboundary

boundary... 1 boundary

boundary... 2 boundary

boundary... 3 boundary

boundary... 4 boundary

boundary... 5 boundary

with the preceding pause, do a merge:

latest endboundary

boundary at time... 1 boundary

boundary at time... 2 boundary

boundary = pausestart

call BoundaryCheck

if boundaryexists = 0

Insert

Insert

Insert

Insert

Insert

endif

#If the pause overlaps

if boundary =

Remove

Remove
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boundary at time... 3 boundary

boundary at time... 4 boundary

boundary at time... 5 boundary

mark pause_intervals with xxx = 1

interval at time... 1 boundary

pauseinterval xxx

mark pause_intervals with xxx =2

interval at time... 2 boundary

pauseinterval xxx

mark pause intervals with xxx =3

interval at time... 3 boundary
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endif
if

Remove

Remove

Remove

endif

pauseinterval = Get

Set interval text... 1

pauseinterval = Get

Set interval text... 2

pauseinterval = Get



pauseinterval xxx

mark pause_intervals with xxx =4

interval at time... 4 boundary

pauseinterval xxx

mark pause_intervals with xxx =5

interval at time... 5 boundary

pauseinterval xxx

boundary > latest _endboundary

boundary

boundary

boundary
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Set interval text... 3

pauseinterval = Get

Set interval text... 4

pauseinterval = Get

Set interval text... 5

endif
boundary = pauseend - margin
call BoundaryCheck

if boundaryexists = 0 and

p—

Insert boundary...

latest_endboundary

Insert boundary... 2



latest_endboundary

boundary
Insert boundary... 3
boundary
latest endboundary =
boundary
Insert boundary... 4
boundary
latest endboundary =
boundary
Insert boundary... 5
boundary
latest endboundary =
boundary
endif
else
if pauseend < (endofsound -
margin)

boundary = pausestart
+ halfpause
call BoundaryCheck
if boundaryexists = 0
and boundary > latest endboundary
Insert

boundary... 1 boundary
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latest endboundary = boundary

boundary... 2 boundary

latest endboundary = boundary

boundary... 3 boundary

latest endboundary = boundary

boundary... 4 boundary

latest endboundary = boundary

boundary... 5 boundary

latest_endboundary = boundary

endif
endif
endif
endif
pauseend = 0

pauses_found = pauses_found + 1
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Write to text file...
'output_dir$"soundname$'. TextGrid
endif
endif
frame = frame + 1
# When all frames in the intensity analysis have been looked at, end
the frame loop.

endwhile

select Sound 'windowname$'
Remove
select Intensity 'windowname$'
Remove
# END LOOPING THROUGH WINDOWS HERE
count = count + 1
endwhile
select TextGrid 'soundname$’

Write to text file... 'output_dir$"soundname$'. TextGrid

echo Ready! The TextGrid file was saved as 'output dir$"soundname$'. TextGrid.

#***********************************************************************

sk sk s ok s ke s sk sk s sk s sk sk sk sk sk s sk sk skeosk sk sk sk skosk sk
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procedure BoundaryCheck
# This procedure checks whether a boundary already exists at a given time (in tier 1).
# Added 23.1.2006
tmpint = Get interval at time... 1 boundary
tmpstart = Get starting point... 1 tmpint
if tmpstart <> boundary
boundaryexists = 0
else
boundaryexists = 1
endif

endproc

Transcription and Translation Facilitating Script

sn$ = selected$ ("Sound")

select Sound 'sn$'

select TextGrid 'sn$'

numint = Get number of intervals... 1

Read Strings from raw text file... labelfile.txt

Rename... wordfile

for i from 1 to numint
select TextGrid 'sn$'
Set interval text... 11

ifimod2=0
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wrdnum =1/2

select Strings wordfile

wrd$ = Get string... wrdnum
select TextGrid 'sn$'

#Set interval text... 1 i 'wrd$'

Set interval text... 1 1 'wrd$'

endif
endfor
select Strings wordfile

Remove

Stops Measurement Sript

#Ask the user for the input and output directories
form Input Enter directory and output folder name
comment Enter directory where soundfiles are kept:
sentence sound_dir .\
comment Enter directory where TextGrid files are kept:
sentence textgrid dir .\
comment Enter output directory:
sentence output_dir .\

endform

writeInfoLine: "This script has started:"
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#Reads in a list of all .wav files in the folder
list_id = Create Strings as file list: "list", sound_dir$ + "\*.wav"

number of files = Get number of strings

#Creates table for results

table id = Create Table with column names: "results", 0, "file 'tab$' word id 'tab$' word
'tab$' word_duration 'tab$' segment id 'tab$' segment 'tab$' preceding segment 'tab$’
following_segment 'tab$' stress 'tab$' segment duration 'tab$' vot id 'tab$' vot label 'tab$’
vot_duration "

counter table =0

#Loops through all the files

for ifile to number of files
selectObject: list id
filename$ = Get string: ifile

name$ = filename$ - ".wav"

# Reads in TextGrid (label) and sound (wav) files

textgrid id = Read from file: textgrid dir$ + "\" + name$ + ".TextGrid"

# Gets the number of intervals in the word tier
selectObject: textgrid id
number_of vot_intervals = Get number of intervals: 5

number of phoneme intervals = Get number of intervals: 2
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number of word intervals = Get number of intervals: 1

for vot_interval to number of vot intervals
selectObject: textgrid id
vot_label$ = Get label of interval: 5, vot_interval

length_vot label = length (vot_label$)

if length_vot label > 0
counter table += 1
start = Get starting point: 5, vot_interval

end = Get end point: 5, vot_interval

#calculates beginning, end and duration
vot_duration = end - start

vot_dur ms = vot_duration*1000

# gets the segment

int_corresponding_segment = Get interval at time: 2, start
segment$ = Get label of interval: 2, int_corresponding_segment
segment_start = Get starting point: 2, int_corresponding_segment

segment_end = Get end point: 2, int_corresponding_segment

#calculates beginning, end and duration
segment_duration = segment_end - segment_start

segment_dur ms = segment_duration*1000
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# gets the preceding and following segment
preceding segment§ =  Get label of interval: 2,

int_corresponding_segment - 1

following_segment$ Get  label of interval: 2,

int_corresponding_segment + 1

# gets the stress
int_corresponding_stress = Get interval at time: 4, start

stress$ = Get label of interval: 4, int_corresponding_stress

# get information on the 'interesting points tier'

## 1 am not having this tier!

# gets the word

int_corresponding_word = Get interval at time: 1, start
word$ = Get label of interval: 1, int_corresponding_word
word_start = Get starting point: 1, int corresponding word

word _end = Get end point: 1, int_corresponding_word

#calculates beginning, end and duration

word_duration = word_end - word_start

word_dur_ms = word_duration*1000

424



appendInfoLine:  vot interval,  tab$,  vot label$,  tab$,

int_corresponding_segment,tab$, segment$, int_corresponding_word, tab$, word$

int_corresponding_word

int_corresponding_segment

preceding_segment$

following_segment$

segment_dur ms

#adds values to the table by appending rows
selectObject: table id

Append row

Set string value: counter_table, "file", name$

Set numeric value: counter_table, "word_id",
Set string value: counter_table, "word", word$
Set numeric value: counter_table, "word_duration", word dur_ms

Set numeric value: counter_table, "segment_id",

Set string value: counter_table, "segment", segment$

Set  string  value: counter table, '"preceding segment",

Set  string  value:  counter table, "following segment",

Set string value: counter_table, "stress", stress$

Set numeric  value: counter table, '"segment duration",

Set numeric value: counter table, "vot id", vot interval

Set string value: counter_table, "vot label", vot label$

Set numeric value: counter_table, "vot_duration", vot_dur_ms
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endif
endfor

endfor

#Saving the output into a txt file
selectObject: table id

Save as tab-separated file: output_dir$ + "\consonants.txt"

pauseScript: "This script has finished"
select all

Remove

Fricatives Measurement Script

#Ask the user for the input and output directories
form Input Enter directory and output folder name
comment Enter directory where soundfiles are kept:
sentence sound_dir .\
comment Enter directory where TextGrid files are kept:
sentence textgrid dir .\
comment Enter output directory:
sentence output_dir .\

endform

writeInfoLine: "This script has started amazingly!:"
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#Reads in a list of all .wav files in the folder
list_id = Create Strings as file list: "list", sound_dir$ + "\*.wav"

number of files = Get number of strings

#Creates table for results

table id = Create Table with column names: "results", 0, "file 'tab$' word id 'tab$' word
'tab$' word_duration 'tab$' segment id 'tab$' segment 'tab$' preceding segment 'tab$’
following_segment 'tab$' stress 'tab$' segment duration 'tab$' vot id 'tab$' vot label 'tab$’
vot_duration 'tab$' fric_intensity 'tab$' CoG "

counter table =0

#Loops through all the files

for ifile to number of files
selectObject: list id
filename$ = Get string: ifile

name$ = filename$ - ".wav"

# Reads in TextGrid (label) and sound (wav) files
textgrid id = Read from file: textgrid dir$ + "\" + name$ + ".TextGrid"

wav = Read from file: sound_dir$ + "\" + name$ + ".wav"

# Gets the number of intervals in the word tier
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selectObject: textgrid id

number of vot intervals = Get number of intervals: 5
number of phoneme intervals = Get number of intervals: 2

number of word intervals = Get number of intervals: 1

for vot_interval to number of vot intervals
selectObject: textgrid id
vot_label$ = Get label of interval: 5, vot_interval

length_vot label = length (vot_label$)

if length_vot label > 0
counter table += 1
start = Get starting point: 5, vot_interval

end = Get end point: 5, vot_interval

#calculates beginning, end and duration
vot_duration = end - start

vot_dur ms = vot_duration*1000

# gets the segment
int_corresponding_segment = Get interval at time: 2, start
segment$ = Get label of interval: 2, int_corresponding_segment

segment_start = Get starting point: 2, int_corresponding_segment
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segment _end = Get end point: 2, int_corresponding_segment

#calculates beginning, end and duration
segment duration = segment_end - segment_start

segment_dur ms = segment_duration*1000

# gets the preceding and following segment
preceding segment§ =  Get label of interval: 2,

int_corresponding_segment - 1

following_segment$ Get label of interval: 2,

int_corresponding_segment + 1

# gets the stress
int_corresponding_stress = Get interval at time: 4, start

stress$ = Get label of interval: 4, int_corresponding_stress

# get information on the 'interesting points tier'

## I am not having this tier!

# gets the word

int_corresponding_word = Get interval at time: 1, start
word$ = Get label of interval: 1, int_corresponding_word
word_start = Get starting point: 1, int_corresponding_ word

word_end = Get end point: 1, int_corresponding_ word
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#calculates beginning, end and duration
word_duration = word_end - word_start

word_dur_ms = word_duration*1000

# Gets intensity
selectObject: wav
To Intensity... 100 0 (dB)

intensity = Get mean... start end

# Gets CoG
selectObject: wav
Extract part... segment_start segment_end Rectangular 1 no
intID = selected("Sound")
select 'intID'
To Spectrum... Fast
spectrum = selected("Spectrum")
select 'spectrum'’

cog = Get centre of gravity... 2/3

appendInfoLine:  vot interval,  tab$,  vot label$, tab$,

int_corresponding_segment,tab$, segment$, int_corresponding word, tab$, word$

#adds values to the table by appending rows
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selectObject: table id

Append row

Set string value: counter_table, "file", name$

Set numeric value: counter table, "word id",
int_corresponding word

Set string value: counter_table, "word", word$

Set numeric value: counter_table, "word duration", word dur ms

Set numeric value: counter_table, "segment_id",
int_corresponding_segment

Set string value: counter_table, "segment", segment$

Set  string  value:  counter table, "preceding segment",
preceding_segment$

Set  string  value:  counter table, "following segment",
following_segment$

Set string value: counter_table, "stress", stress$

Set numeric value: counter table, '"segment duration",
segment_dur ms

Set numeric value: counter table, "vot id", vot interval

Set string value: counter_table, "vot _label", vot label$

Set numeric value: counter_table, "vot duration", vot_dur_ms

Set numeric value: counter_table, "fric_intensity", intensity

Set numeric value: counter table, "CoG", cog

select 'intID'
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'

select 'spectrum
Remove

endif

endfor

endfor

#Saving the output into a txt file
selectObject: table id

Save as tab-separated file: output_dir$ + "\fricatives.txt"

pauseScript: "This script has finished"
select all

Remove
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