A PHONETIC AND PHONOLOGICAL INVESTIGATION OF

GEMINATES AND GEMINATION IN SOME INDIC LANGUAGES

Thesis submitted to Jawaharlal Nehru University
in partial fulfillment of the requirements

for the award of the degree of

DOCTOR OF PHILOSOPHY

BY

HIFZUR RAHMAN ANSARY

9
o

CENTRE FOR LINGUISTICS
SCHOOL OF LANGUAGES, LITERATURE AND CULTURAL STUDIES
JAWAHARLAL NEHRU UNIVERSITY
NEW DELHI-110067
INDIA
2018



Centre for Linguistics
. School of Language, Literature & Culture Studies

Jawaharlal Nehru University

@ New Delhi-110067, India

Dated: 18.07. 2018

DECLARATION BY THE CANDIDATE

This thesis titled “A phonetic and phonological investigation of Geminates and Gemination
in some Indic Languages” submitted by me for the award of the degree of Doctor of
Philosophy, is an original work and has not been submitted so far in part or in full, for any other

degree or diploma of any University or Institution.

Aoy Rebman Arorierp
HIFZUR RAHMAN ANSARY
PhD Scholar
CL/SLL&CS
INU



Centre for Linguistics

. School of Language, Literature & Culture Studies
SATELAT Age [eafaeay
@ Jawaharlal Nehru University

New Delhi - 110067

Dated: 18.07.18

CERTIFICATE

This thesis titled “A PHONETIC AND PHONOLOGICAL INVESTIGATION OF
GEMINATES AND GEMINATION IN SOME INDIC LANGUAGES?” submitted by Mr.
HIFZUR RAHMAN ANSARY, Centre for Linguistics, School of Language, Literature &
Culture Studies, Jawaharlal Nehru University, New Delhi, for the award of the degree of

Doctor of Philosophy, is an original work and has not been submitted so far in part or in full,

for any other degree or diploma of any University or Institution.

This may be placed before the examiners for evaluation for the award of the degree of Doctor

of Philosophy.

rnonﬁn

SUP%VJSOE CHAIRPERSON
cl m' “'-"I Lingutstios Acting Chalpersoa ~ —~
Sstool orLanguegs, Litrstwre & Culture Studls e g g, taraur & Clre Sudes
Jawaharial Nehru Univarsity Jawaharial Nehru University, New Delhi-110067

New Delhi - 110 067

Tel: (Office) +91-11-26704199 Email id: centreforlinguistics@gmail.com



Table of Contents

CHAPTER Lttt ettt sttt ettt et e b e s ae e s he e st e e bt e bt e e bt e sb e e saeeemt e e b e e bt e beesmeenanesaneennenane 1
INTRODUGTION ....ctttiitieiitittte e e ee ettt et e e e e ettt e e e e e s e s asreteeeeeesaaasneeeeeeeeesasaasssetaeeeessasnsnseaeeeessssannsnnaees 1
1.1 Yol o LI T @] oY [T o1 o 17 UEPUR 1
1.2 Motivation Of the STUAY .......eeviieeeee e e e e e e e e e e eanes 2
1.3 Research QUEStIONS/HYPOTNESES .......ccviiieereereeeie ettt ettt ettt eteeereebeesbeesteesteesaneeanas 2
14 Background 0N SEMINGALES ......uiiiiiiiiei ettt tre e e et e e e ssba e e e s eatae e e eentaaeesansaeeeanns 3
1.5 True and fake SEMINGLES........coi i et e e e e 3
1.6 GEMINALE INVENTOTIES .eeieeee et e e 4
1.7 GemiNate diStriDULION ......eiieee e e 5
1.8 Schema Of the ChAPLEIS ..uueiei e e e e e e e e e e anrraaeeae e s 8
1.9 RESEAICH METNOMUS ... e st 9
191 Selection of Informants and Procedure ...........cocveiieiierienieneeeeeeeee e 9
1.9.2 THE TEXE. ettt ettt sttt et e b e b b st e b bt e b e saees 9
1.9.3 2T ole Yo [ 1o -SSP 10
19.4 The Materials USed .......cooiiiiiiiiiieeee ettt s et 10
1.9.5 DY I AN g Y] RSP 10
CHAPTER T ettt ettt st et e bt e s bt e s st st e at e et e e bt e sbeesheesabesne e b e e aneenmeenmees 11
LITERATURE REVIEW ...ttt ettt sttt h et st sttt et e sa e b sanesaneeane e 11
2.0 Survey of the existing research literature in the area .......cccccoeeeeciieee e, 11
2.1.  Phonetic studies of BemMINates......ccii i 11
2.2 Phonetic and Phonological LENGth.........coo et 12
2.3 Phonological studies of GEMINAES .......c..eeiiviiiiiicciee e 14
23.1 TaF= YL =T =1 o 11 1 Y RS 15
2.3.2 [DL=Y oL o YT -1 Ao o TSSOSO PPOPPROPPPPRPRRt 15
2.3.3 F AN a1 ==Y 01011 = o o TP 17

2.4 Typological studies Of BEMINATES.......ccuvii ittt e bae e 17
2.5.  Explanation of typological patterns ...........eueieiiii oo 20
2.5.1 Yo JeE o] =) 4 o] =10 =14 o IR 20
2.5.2 Geminate to SINGIETON ratiO.....c.uiee i et 20
2.5.3 V1Y [foY o] a o] a ol [¥] =) 4 o] o NP RSP 20
254 [ 1153 o] o or- 1 AT PP RUUUUTOURPPRRN 21

161 N 1 1 | TR 28
THE PHONOLOGICAL SYSTEM OF INDIC LANGUAGES .....ootiiiiiiiieieiteee ettt e e e 28



3.1 Bangla Language (INAO-ArYan) .........oeeiiiiie i eecieee ettt e ettt e ee e e e e e sare e e e eateeeeesasaeeeenaraeaas 28
3.1.1 Bangla ConsoNant PRONEMES .....cceieeeiiiiiieee ettt e e e ecctrre e e e e e e e erabe e e e e e e e e e nnnnees 29
3.1.2 DISEIBDUTION .ttt st sr e e sbe e sre e s 30
3.13 Syllable Structure and ConsonNaNt CIUSLEIS .....ccuveiiiiiiee e 30
3.1.4 LeXiCal GEMINATES . ..eeiieeeeiteee ettt s sttt sbee e s sne e 30
3.1.5 Singleton and geminate CONTIast.......cuiii it 31
3.1.6 Assimilation based on phonological ProCesses......uiuecciiieeeeeeeeecceeee e 31

3.2 Urdu Language (INdO-ArYan).......cccueieeeciiee e eecieee e ettt e e eettee e eeearaeeeeenreeeeeaseeeeesasaesesnaraeaas 33
3.2.1 (0 T gT={T o Je) S U o [ USRS 33
3.2.2 o Ty o] Vo U1 e [ TSP 34
3.2.3 OFfICIal STATUS .t 34
3.24 DialeCts OF UOU...coueeiiiiiiiieiiee ettt ettt s s e e s e sne e e saneas 34
3.2.5 Y g1 o1 o 2O e [ OSSPSR 35
3.2.6 o] oY g YT o a1 Toll [ a1V T ] o] oY RSP 35
3.2.7 DISEFIDULION ..ottt ettt et e s b e saneean e 36
I R o ot | I =0=T o1 P TSP SP P 37
3.2.9 Singleton and geminate CONSONANTS......ccccicciiiiiiee et e e e et e e e e e e e e rereees 37
3.2.10 Syllable structure and ConsonNant ClUSTEIS........cooccciiiiieee e e 37

33 Telugu Language (dravidian ) ...ttt et e eee e e e e tte e e e ta e e e raeeeeans 38
3.3.1 CoNSONANE PRONEMES ...ttt sttt st sttt ettt ettt be b e nnee s 40
3.3.2 DISEFAIDULION ..ottt ettt sttt bt e b e b saee s neeane e 41
333 ot | =0T 0 411 T L LT 41
334 Singleton and geminate CONSONANT ......ccoiiiiiiiiie e e e e 41
335 MOTrPhO-PRONEMIC PrOCESSES ..veiiieieiiiiiiiiiee e e e e e ettt e e e e e e serrrr e e e e e e e e ssnbabeeeeeeeeeeanssseeees 41
336 Vowel length is contrastive in TEIUGU .....cceeeeeiiiiiieee e 45
3.3.7 Syllable Structure and ConsonNaNnt ClUSLEr ........ccoccvieiieciiie e 46

3.4 Telugu variety Of ENGIISN ........ooi it e e e e e s eraee e 47
3.4.1 LYo g 1o I g T=d 11 o TSRS 47
3.4.2 Varieties Of ENGlISH ... e e e 47
3.4.3 Dialects Of ENGLISH ....vveeiiiieeeeee e e e et e e e e e nrneae s 48
3.4.4 Varieties of English in INAia......ccooo i 48
3.4.5 General Indian ENGlish (GIE)........uiii ittt et et e e 48
3.4.6 SeCONd LANGUAEE (L2) woeiiiieeee ettt ettt e et e e e re e e e e aae e e e e abae e e et e e e e eanees 49
3.4.7 CONSONANT PRONEMES .....eieiiieiietee ettt et e s re e 50



3.4.8 [DIES A1 0101 (o) o SRR 51

3.4.9 Syllable Structure and ConsoNaNnt ClUSTENS .......ceveeiicecciiiieee e 51
3.4.10 Characteristics of the varieties of Indian English........ccccccveiiiiiiieeciiee e, 52

3.5 D11 o{ U 11T o PP PPPPPPI 56
S 0] 1 [ g -] V2 56

L6 N S TR 58
PHONOLOGY OF GEMINATES. ... .ttt ettt ettt e e ettt e e e e e e sttt e e e e e sassaanreaeeeeee s e nnsnneeas 58
4.0 Phonological studies of eMINAES .........eeeiiiiiiieiieee e 58
4.1 Related Works in PRONOIOZY ...ccccuiiieiiiie e e e e e e e arr e e e e aea e e e snaaee s 59
4.1.1 Literature Review for Phonological ANalysis.......ccccccuiiiiiiiieiciiiie e 59
4.2.4 Rules of gemination in standard Generative phonology(begin with a brief introduction
NEIE - @ SNOM PASSAZE)..uuiiii ettt ettt e e ettt e e ettt e e e e etbe e e e e ataeeeeateeeeeassaeaeessaeaasnsaeeas 65

4.3 (@AY o] o ToT o] Lo -4V NSRS 67
43.1 NY o 14 To] 4 1 4V A PP P SO U PP PP PPPPPPPPPPPPN 67
4.3.2 V1] o LI UL U SRR 68
4.3.3 Core syllabification PrinCiple..........oocueiii it 69
43.4 SONOTitY hIErarChy SCAl@....uuiii i e e e e et e e e e e e eanes 71
4.3.5 Motivation for the Syllable..........e e 72

4.4, Autosegmental PRONOIOZY .......oooiiiii e e e 73
4.5 Geminate iNAErability ......c..eei i et 74
4.5.1 Geminate Inalterability in Urdu and Bangla..........cccecveviiiveeneenienniiceceeseeseesee e, 75

4.6 [ (T or=Y I d o To T o Yo [ -V AU UURSR 79
4.6.1 Lexical morph-phonology Model ............uviiiiiiii i 81

4.7 2T oY =4 - TSR URRR 81
4.7.1 Gemination arises from assimilation Processes .......c...coceeveereenieeneciienieneeneesee e 83
4.7.2 Geminates derives from borrowed WOords...........oocverieriieneeneeneenc e 83
4.7.3 Gemination derives from Sandhi........ccoceeiiiiiiniiiie e 86

4.8 AURU ettt e e b e e h e e s re e e sheee s be e e ne e e s beeeanreesareeeas 89
e TR =Y [V (U TP PUR 91
49.1 Geminates arises from Sandhi .........ccocviiiiiiiiiiii e 91
A.10  SUMMAIY coiiiiiiiii e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aeaeeaeaaaeaaees 95
CHAPTER V ettt et ettt e st sttt e b e s bt e s st st e e e e et e e b e e sbeesheesate s b e e b e e nbeenneenmees 96
PHONETIC STUDY OF GEMINATES ....eetiiiiiie ittt ettt ettt e e e e s sttt e e e e e s e sasreeeeeeeessnnneeeas 96
LT 10} o To [T ot o [o T o TP PP PP O USTTRPPRRTOPRRIO 96

Vi



5.1 (4] Y00 I\ L oY T 98

5.1.1 The timing of Geminate Consonants ( Bengali and Turkish).........cccccoeeeiiiiiiiiieeennnnen.. 98
5.1.2 Phonetic and Phonological Aspects of Geminate Timing ........cccceevvveeevciieeeecieeeeccneee, 99
5.1.3 Perception of consonant length: Voiceless stops in Turkish and Bengali..................... 99
5.1.4 Word-initial geminates: From production to perception ........ccccoceeeeecieeeevcieeececiveeennns 99
5.1.5 Effects of duration and phonological length of the preceding/following segments on
perception of the length contrast in JAPANESE ........eeveiiiiiccciiiiiiee e 101
5.1.6 Articulatory coordination in long and short consonants: An effect of rhythm class? 102
5.1.7 Acquisition of long consonants in NOrWegian ........ccccccuveeeeiiieeeiiiiee e 103
5.1.8 Second language learners’ production of geminate consonants in Japanese............ 105
5.2 INAIC LANGUAEES ... uvvteieeeeeeieciiie e et e eeeccttte e e e e e e e eseateteeeeesesesnstaaeeeaeesesansstasaeeaasesassssaseeeaesasnns 109
5.3 (011 V=T QI o ¥ = {UF- V= =TS 113
5.4 Experiment |. Duration of singletons and geminates contrast in Indic Languages............. 114
54.1 AUIMIS ettt h e bt s h ettt b e e e s he e sae e ettt e bt e b e e naeesaneeane e 114
5.4.2 PrOCEAUIE ....eiiiiiiie ittt ettt ettt ettt s e st st st e b e s bt e saeesmb e et e e st e e nbeenbeesanesnneeaneenne 115
5.4.3 Average duration of singletn and geminated consonants in Bangla, Urdu and Telugu.
117
5.4.4 DiSCUSSION ..ciivutiiiiiiiit ittt e s b s e e s aa e e s s b e e s 122
5.5 Experiment Il. Geminate duration in Telugu variety of English (Telugu English)............... 125
55.1 AAIMIS ettt ettt b e st s a et e bt e bt e bt e b e e s n b s et e b e e reenreen 126
5.5.2 PrOCEAUIE ...ttt ettt sttt ettt et e s bt e s st e e s abe e s bee e sabeesbeeessseesareeeaneeesareeaas 126
5.5.3 Average duration of geminate consonants in Telugu English...........ccccceiiiiiiiiiiinnnnnns 127
554 DISCUSSION ..ttt e e e e s e s e e e s e e e ene e e s e e e e e e anes 129

5.6 Experiment lll. Effects of duration and phonological length of the preceding and following

vowel segments on perception of the length contrast in Bangla, Urdu and Telugu. ..................... 129
5.6.1 AlIMIS ettt e s e e s e s e b e e s e n e e e s e s e e re s nr e e e s e nreeens 130
5.6.2 PrOCEAUIE ...ttt ettt sttt e s e e sae e e st e e st e e sareesbeeesbeeesareeesneeesareeaas 130
5.6.3 Average duration of preceding and following vowelsin Bangla, Urdu and Telugu.....132
5.6.4 DiISCUSSION...ceitiiiiiiiic ittt 138

5.7 SUMMArY Of the Chapter.....uiii it ere e s seare e e e eabaeeeens 141

CHAPTER VI ettt ettt sh e st sttt e b e b e s st e s mt e st e em bt e b e e bt e sbeesanesanesareeane 142
CONCLUSION AND IMPLICATIONS OF FURTHER STUDY ....uuiiiiiieiieee ettt ee e eiireeeee e 142

6.1 DI Y=Y =N Lo 1T U010 ¢ = Y/ 142

6.2 SUMMING UP the fINAINGS c..eeveieiee e e st 145

6.3 SCOPE Of FULUIE FESEAICH......eiiiceeee e e e e e e araee s 145

Vii



Samples of data collected from different Indiac Languages........cccceeeeeccviiiieeeee e, 147
IO = =T o= - TSR SR SR 147
P2 U o [ PRSPPSO PTUPPPP 148
T =Y 1= PR 150
4. Telugu variety Of ENGlISh ..o e e e e e e e e brre e e e e e s e e eanns 152
Yo 01T 0o [ 1 U PEUSR 155
27 o [ToT=q =T o] o V20U SURR 179

viii



SYMBOLS AND ABBREVIATIONS USED IN THIS THESIS

CONSONANTS

/p/ : Voiceless bilabial plosive

/p" : Voiceless aspirated plosive

/b/: Voiced bilabial plosive

/bY/ : Voiced bilabial plosive

/t/ : Voiceless dental plosive

/t" : Voiceless dental aspirated plosive
/d/ : Voiced dental plosive

/d®/ : Voiced dental aspirated plosive
/t/ : Voiceless retroflex plosive

/t" : Voiced retroflex aspirated plosive
/q/ : Voiced retroflex plosive

/q"/ : Voiced retroflex aspirated plosive
/c/ : Voiceless palatal plosive

/b : Voiceless palatal aspirated plosive
3/ : Voiced palatal plosive

/3 : Voiced palatal aspirated plosive
/K/ : Voiceless Velar plosive

/K" : Voiced velar plosive

/g/ : Voiced velar plosive

/g® : Voiced velar aspirated plosive
/?/ : Voiceless glottal stop

I3/ : Voiceless uvular plosive



/y/ : Voiced uvular plosive

/q/ : Voiceless uvular plosive

/G/ : Voiced uvular plosive

/m/: Voiceless bilabial nasal

/m/ : Voiced alveolar nasal

/m/ : Voiced retroflex nasal

/p/ : Voiced palatal nasal

/m/ : Voiced velar nasal

/ts/ : Voiceless alveolar affricate
/dz/ : Voiced alveolar affricate

/tf/ : Voiceless palato alveolar affricate
/d3/ : Voiced palato alveolar affricate
/®/ : Voiceless bilabial fricative

/B/ : Voiced bilabial fricative

/fl : Voiceless labio-dental fricative
/vl : Voiced labio-dental fricative
/0/ : Voiceless dental fricative

/d/ : Voiced dental fricative

/s/ : Voiceless alveolar fricative

/z/ : Voiced alveolar fricative

/JI = Voiceless post-alveolar fricative
/3/ : Voiced palato-alveolar fricative
/s/ : Voiceless retroflex fricative

/z/ : Voiced retroflex fricative



/x/ : Voiceless velar fricative

/h/ : Voiceless glottal fricative

/r/ : Voiced alveolar trill

It/ : Voiced alveolar tap

/t/ : Voiced retroflex tap

/I¥/ : Voiceless labial lateral

/V/ : Voiced alveolar lateral approximant

/I : Voiced retroflex lateral approximant

11/ : Voiced retroflex approximant

/v/ : Voiced labio-dental approximant

/w/ : Voiced labio-velar semi-vowel

/j/ : Voiced palatal semi-vowel

VOWELS

/iz/ : Front close long unrounded vowel

/il : Centralised front, between close and half-close, un-rounded vowel
/e:/ : Front, between half close and half open, unrounded vowel
/el : Front, between half close and half open, un-rounded vowel
/¢l : Front half-open un-rounded vowel

/2e/ : Front between half-open and open un-rounded vowel

/a/ : Between front and back, open un-rounded vowel

/a:/ : Between front and back, open, long unrounded vowel

/a/ : Back, open unrounded vowel

/3/ : Back, between half open and open, rounded vowel

/o/ : Back, between half close and half open, rounded vowel

Xi



/il : Central, close un-rounded vowel

/u/ : Centralised back between half close and close, rounded vowel
/u:/ : Back close rounded vowel

/3l : Central between half close and half open, unrounded vowel
/Al : Central half open unrounded vowel

DIACRITIC MARKS

"I Nasalized articulation /0/

[/ : Lengthened segment

/./: Syllabic break

/* : Not acceptable

// : Dental articulation /t/

/v . Aspirated articulation /t"/
ABBREVIATION

CIEFL : Central Institute of English and Foreign Languages
EFLU : The English and Foreign Languages University

IE : Indian English

L1 : First Language

L2 : Second Language

ME : Malayalam English

NB : New Borrowing

NIA : North Indo Aryan

OB : Other Borrowing

OT : Optimality Theory

RP : Received Pronunciation
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SB: Sanskrit Borrowing
TE : Tamil English

TE : Telugu English

UG : Universal Grammar
UK : United Kingdom

USA : United States of America
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teacheth man that which he knew not.
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CHAPTER1

INTRODUCTION

The present study reports a detailed investigation of phonetics and phonological
investigations of geminates and gemination in some Indic languages. This work presents the
results of a cross-linguistic investigation of word-medial geminate consonants. The
investigation of their behaviour in a variety of languages postulates that the word-medial
sounds are true geminate consonants, especially in that they exhibit typical dichotomous
geminate behaviour. Here dichotomous means that geminates behave both as a unit and as a
consonant cluster. Furthermore, the phonetic issues relevant to medial geminates are
discussed, and the preliminary data pertaining to these issues are presented. The study also
explains how gemination processes present in Indic Languages are transferred to Indian

English.

Gemination is a phonological process which is very prevalent in Indian languages. And this
feature is quite common in Indian English (I.E.). It is found word internally in Indian English
(Punjabi English, Bangla English, Hindi English, Urdu English, Telugu English, Tamilian
English etc). English does not register geminates within the word but Indian English allows
geminate consonants. A marked feature of Indian English which reflects the strong pull of the
mother tongue influence and which is untypical of native English is the phenomenon of
gemination in speech. The present section explains how gemination processes present in
Indian Languages are transferred to Indian English. There are various reasons for the

geminating of consonants in LE.

1.1  Scope & Objective
The aim of my study is to present a detailed account on phonetic and phonological

investigations of geminates and gemination in the following languages- Bangla, Urdu, Telugu
and some varieties of Indian English. Geminates (also known as 'long consonants') are
consonants that have distinctively longer duration than singleton consonants. The term
'geminate’ here applies to consonants in the underlying representation. Gemination is the

process whereby singleton consonants are geminated in the output or surface representation.



Geminates are distributed predominantly in the word-medial position, although they are

found to occasionally occur also in word-initial (e.g. Didayi and Lahndi) and word-final

positions e.g. Lamani and Punjabi (Pandey, 2014). The present work will take up for

investigation the distinctive phonetic cues of word-medial geminates in comparison with their

singleton counterparts.

1.2

Motivation of the study

There are a number of reasons motivating the study of medial geminates.

1l.

1il.

1.3

First and most simply, it is evident that while these segments are found in a
substantial number of languages throughout the world, they have not yet been the
subject of a detailed, cross-linguistic investigation. Only few individual languages
have been the focus of studies on geminates consonants in previous works (such as
Lahiri and Henkamer 1988, Kar 2008 on Bangla , Ohala 2011 on Hindi, Lisker 1985
on Marathi, Local and Simpson 1999 on Malayalam, Nagarjan 1985 on Tamil). Since
the behaviour of medial geminates may differ according to language specific

parameters there is need to at the phenomena in more than languages.

Different representational framework treat medial geminates differently, especially in
comparison to consonant cluster. There is need to look the phenomena within a single

framework for their wholesome understanding .

The variety of languages studied will give us a better understanding of the phonetic
properties of geminates. It has long been held that the primary phonetic correlate of
phonological length is the duration of articulation. However, the duration may be
difficult to implement or detect in the word-medial position, as will be discussed in
greater depth in chapter four. Hence, the study of the perception and production of
medial geminates warrants a deeper understanding of how listeners and speakers use

phonetic cues to employ phonological distinction.

Research Questions/Hypotheses

On the basis of (tendencies reported in the typological literature) data collected from the

secondary sources the following hypotheses have been proposed.



1. What are the main perceptual cues for geminates in the variety of languages investigated in
the study?

ii. What factors play a role in the word-medial distribution of geminates and geminationn?
iii. What factors determine the natural classes of geminates (such as sonorants or voiceless
obstruents)?

iv. What is the relation between geminates in the first languages of the speakers and in their

Indian English varieties?

1.4 Background on geminates
In some languages geminates (or long consonants) phonologically contrast with singletons

(or short consonants). Phonetically, this opposition is expressed mainly as a different duration
or length: geminates are acoustically longer than singletons. Geminate consonants are
sometimes referred to as double consonants although this definition is more closely related to

the traditional spelling by using the two identical grapheme to imply a geminate.

Durational increase is indicated in the definition of geminate consonants, the degree of
lengthening differs across languages. For example, Ladefoged and Maddieson (1996) report
that geminate stops can be between one and a half to three times longer than singletons, in

careful speech.

Geminates are not uncommon in the inventories of Urdu, Hindi, Bangla, Odiya, Marathi,
Dogri, Tamil, Telugu, Kannada, Singhalese and Santhali, among others. Example 1. shows a

geminate-singleton minimal pair in Urdu.
(1)  Urdu: /pata/ 'address' - /patta/ 'leaf

Plain short consonants are clearly more wide-spread than geminates which suggest their
unmarked nature compared to singletons: Maddieson (1984) reports 11 languages with
consonants length contrast in a database of 317 languages. This imbalance is likely to find an
explanation in an articulatory effort-based approach. For example, geminates are ranked

lower than singletons in Kircher (1998)'s effort-based hierarchy of segments.

1.5 True and fake geminates
Geminates are traditionally divided into three categories, i.e. lexical (underlying, "true")

geminates into which assimilated geminates, resulting from a total assimilation in

consonantal clusters, are typically included, and concatenated ("fake") geminates -



formed/constituted as a combination of two identical consonants at the juncture of
morphemes or words. Examples of underlying, concatenated, and assimilated geminates in

Bengali are shown in 2 - 4 (extracted from Lahiri and Hankamer, 1988).
(2) Underlying: /patta/ [patta] "whereabouts"

3) Concatenated: /pat +te/ [pat + te] "spread out" (infinitive)

4) Assimilated: /kor + te/ [kot + te] "do" (infinitive)

1.6 Geminate Inventories

Vowel-length contrasts are more common cross-linguistically than consonant-length contrast,
it is reasonable to speculate as to whether there are any implicational relationships relating to
sonority which hold of geminates. Some languages have only geminate sonorants. For
example, Gilbertese and Manam have only geminate nasals. There are languages which have
only geminate obstruents. These include Nhanda, Djinang, and Ojibwe. In Nhanda geminates
are the result of sonorant fortition followed by assimilation. As a consequence, there are no
geminate sonorants in the language. In Ojibwe, where geminates are the result of historical
assimilation of earlier laryngeal-obstruent clusters, the length contrast is also limited to
obstruents (Bloomfield 1946). A case parallel to Ojibwa, where voiceless geminates are the
reflex of earlier hC and *C cluster, is proposed for Anejom, a language of Vanuatu (Lynch

2000: 24).

The tendency for geminate oral stops to be voiceless as opposed to voiced is noted by
Klingenheben (1927), and has been argued to follow from the aerodynamic properties of stop
produced (Jaeger 1978; Ohala 1983a). The general argument is that, the longer the stop
closure, the more difficult it is to sustain voicing. Supraglottal air pressure build up will
reduce vocal-fold vibration unless some active step is taken to increase the volume of the

supra-glottal cavity.!

This phonetic explanation accounts straightforwardly not only for the general rarity of voiced
geminate stops, but also in place-based restrictions within the set of voiced stops. For
example, in Nubian (Bell 1971), a case of boundary lengthening leads to gemination of all
consonants with the exception of /d, d3, g/ which devoice in the same context. Under the

boundary lengthening, however, /b/ is realized as [b:]. Because labial stops create larger
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supraglottal cavities than other stops produced further back, voicing can be maintained longer

(Ohala 1983a).

Other problems occur with other segment- or feature-specific constraints on geminates.
Although there are languages like Hebrew and Tiger where geminate guttural are prohibited,
there are others, like Ge'ez, with contrastive gemination for the same gutturals. And while
geminate /h/ is not found in Hindi, Punjabi, Bangla or Ambharic, it does occur in Taba and
Marshallese. Geminate glides /y, w/ are the only consonants left out of the geminate contrast
in Meidob Nubian and they are also not found geminated in Toba, but geminate glides occur
in Marshallese and Dobel, and Dobel also has a contrast between long and short glottal stop.
Podesva (2002) proposes a constraint *SS which prohibits geminate voiceless fricatives,
based on a claim that geminate fricatives require greater articulatory precision than geminate
stop. However, there is no evidence that this constraint plays a general role in restricting
geminate inventories. Of the 52 languages listed in Podesva's investigation of this feature,

only three, Gilbertese, Chaha and Wolof lack geminate voiceless fricatives.

Some languages like Totonac, Erromangan, and Yurok do not have a phonological length
contrast for consonants, while others like Gooniyandi, Marshallese, and Dobel show length
contrasts for all non-vocalic segments. Between these two extremes, there is great range of
systems, with no clear instantiation of universal phonological constraints on geminate
inventories. In many cases, geminate inventories appear to be a direct reflection of specific

instances of geminate evolution, or combinations of them, and nothing more (Blevins 2004).

1.7 Geminate distribution

In Pattani Malay, length contrasts in word-initial position is found for all consonants,
including the voiceless unaspirated stops (Abramson 1986: 6). Abramson (1986) observes
that the longer geminate closure/constriction durations for sonorants, fricatives, and voiced
stops may be cued by intrinsic features of these sounds, however, the same is not true for the
voiceless unaspirated stops whose contrast is cued only by a shorter versus longer medial
silent gap when these sounds are utterance-medial. Abramson's (1986) perceptual
experiments show that speakers do not have difficulty distinguishing these pairs in running
speech. He concludes that long versus short closure duration is a sufficient cue for the

geminate/non-geminate contrast. This is not surprising since the mean duration of word-



initial and word-medial geminate stops in a carrier phrase was three times longer than their
short counterparts (Abramson 1991). In isolation, however, where durational differences in
the initial syllable. Other factors which may play a role in the initial position are intensity of

burst, rate of formant transitions, and fundamental frequency contours.

In Taba (Bowden and Hajek 1999), which also shows word-initial geminate/ singleton
contrasts, phrase-initial geminates show variation across the hyper-to-hypo articulation
continuum. In careful speech, phrase initial geminates are realized “with a greater degree of
tension and more articulatory force”; while in casual speech “they can be realized with the
same reduced tension and articulatory force as singletons” (Bowden and Hajek 1999: 144).
This sort of variation in phrase-initial position is expected, since it is precisely in initial
position that the closure duration of a voiceless stop is difficult to perceive due to the absence
of a cue for the onset of stop closure. In Swiss German, word-initial geminates are shortened,
with neutralization of the length contrast, when a preceding word ends in an obstruent.
However, phrase-initially and phrase-finally, the contrast in closure duration between
singletons and geminates remains. In phrase-final position, release makes the closure duration
audible, and there is no evidence of neutralization. In phrase-initial position, however,
perceptual studies show that listeners, who rely on closure duration as the primary cue for this
contrast, are unable to distinguish voiceless singleton and geminate stops in this environment

(Kraechenmann 2001: 138).

In Taba (Bowden and Hajek 1999), which also shows word-initial geminate/ singleton
contrasts, phrase-initial geminates show variation across the hyper-to-hypoarticulation
continuum. In careful speech, phrase initial geminates are realized “with a greater degree of
tension and more articulatory force”; while in casual speech “they can be realized with the
same reduced tension and articulatory force as singletons” (Bowden and Hajek 1999: 144).
This sort of variation in phrase-initial position is expected, since it is precisely in initial
position that the closure duration of a voiceless stop is difficult to perceive due to the absence

of a cue for the onset of stop closure.

In Swiss German, word-initial geminates are shortened, with neutralization of the length
contrast, when a preceding word ends in an obstruent. However, phrase-initially and phrase-
finally, the contrast in closure duration between singletons and geminates remains. In phrase-

final position, release makes the closure duration audible, and there is no evidence of
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neutralization. In phrase-initial position, however, perceptual studies show that listeners, who
rely on closure duration as the primary cue for this contrast, are unable to distinguish

voiceless singleton and geminate stops in this environment (Krachenmann 2001: 138).

Blevins (2004) suggests that the phonetic variation and perceptual neutralization found in
these case studies of initial geminates are two distinct sources for divergent pathways of
geminate evolution. In careful speech, hyperarticulation of initial geminates can result in
shifts from geminate consonants to fortis or aspirated consonants. In normal or casual speech,
the geminate closure duration is produced, as in phrase-medial contexts, but insufficient
perceptual cues result in a singleton percept, giving rise to the evolution of word-initial
degemination. Many instances of each development are found in the historical record. In
Tuvaluan, a Polynesian language (Milner 1958), unstressed vowel deletion gave rise to initial
geminates which were subsequently reinterpreted as aspirated stops: *ke-k’emo >kk’emo
>k"emo ‘blink’; *pu-p 'uni >pp 'uni >ph "uni ‘(be) shut, blocked’; *ta-t’aki >tt’aki >th ’aki
‘lead,” etc. in line with hyperarticulation. An instance of the second development is incipient
in the Thurgovian dialect of Swiss German, and appears to have occurred in the Lac Simon
dialect of Ojibwa, where medial geminates have undergone degemination word-initially

(Hock 1991: 163-64).

The other position in which there is evidence for neutralization of geminate contrasts is
word/phrase-finally. In this context, non-release gives rise to indistinguishable voiceless oral
stop closures for the contrasting geminate and singleton, with resulting historical
degemination with source in change. In dialects of Afar where some final vowels are lost, the
geminate contrast has been lost as well. Compare oob <*00bb ‘hear’ in Eritrea and Wollo
with obbiy in Shewa and Assab (Bliese 1981: 243). However, in the history of Balto-Finnic,
final vowel loss has not resulted in degemination. In Estonian, Proto-Balto-Finnic medial
geminates are continued as final geminates: *meekka >miikk ‘sword,” *hullu >hull ‘crazy’;
*verkko >v-Irrkk ‘net’; *loppu>I-Ipp ‘end’ where voiceless stops have audible release."Other
languages with word-final geminate/non-geminate contrasts include Berber dialects (Louali
and Puech 1994; Ouakrim 1995; Dell and Elmedlaoui 1985, 1996, 1997) and
SaipanCarolinian (Jackson 1984a, b).



1.8 Schema of the chapters

The range of problems to be discussed in this dissertation falls into five main parts. The
opening chapter demonstrates the basic pattern of geminates and gemination of Bangla, Urdu,
Telugu and Indian English. It gives the phonetic inventory of the languages. The present

chapter provides the types and explanation of geminates and gemination.

The second chapter delineates/contains a literature review of phonetic and phonological
issues related to word-initial, word-medial geminates, with a focus on the production and

perception of geminates. It also provides the information about the general methodology.

The third chapter presents the phonological system of Indic Languages and reexamines the
surface morphophonological alternations that have been observed. It also gives phonological
sketches of Bangla, Urdu, Telugu and Indian English. It tries to show how the patterns of

gemination present in Indian Languages(L1) are transferred to Indian English.

The fourth chapter reports the discussion of phonology of geminates. Here the discussion of
generative phonology, SPE (Sound pattern of English), CV Phonology, Autosegmental
phonology and Inalterability, have been presented exhaustively. This chapter also presents

detailed investigations on descriptive phonological processes in Bangla, Urdu and Telugu.

The fifth chapter deals with the phonetic study of geminates. It also presents the detailed
discussion on singleton and geminate consonants of Bangla, Urdu, Telugu and Telugu variety
of Indian English. It also describes the vowel lengthening of the preceding as well as
following vowel lengths of the above mentioned languages. This chapter deals with
consonant length. It is concerned with the description and interpretation of geminates within

morpho-phonological processes.

The six chapter describes the conclusion and the implications of further studies in the field of

medial geminates in Indic languages



1.9 Research Methods

1.9.1 Selection of Informants and Procedure

The study would require methods that involve fieldwork and evaluation of primary as well as
secondary sources through phonemic and phonetic transcription. The primary data will
mainly be collated & collected and crosschecked as much as possible from the informants
utilizing the file methodology such as questionnaires, interviews, translations, examples and
illustrations, and observations (Abbi 2001). The data will be collected from the concerned
areas like Standard Telugu from Hyderabad (Telengana), Standard Urdu from Delhi and
Standard Bangla from Purulia, Burdwan and Kolkata (West Bengal). The informants will be
given a sheet where geminate plus non-geminate words will be written on it. An equal
number of male and female participants will be included to examine whether gender
influence in any way. The participants will be adult native speakers of the respective
language. The informants will be chosen at random, in the sense that the researcher had no
pre-conceived notion about their spoken language. The minimum qualification will be
Graduation and the informants will be in the age group of 20-50 years. Ten speakers will be
recorded. In selecting the speakers, their educational, regional and occupational backgrounds
will be taken into consideration. But care will be taken to see that none of them had any

formal training in phonetics.

Questionnaires prepared as typological tools for field linguistics developed by Department of
Linguistics, Max Planck institute for Evaluationary Anthropology (MPI-EVA) that provides a
framework for the description of a language has been taken into consideration in interviews.
Certain improvisations and necessary modifications have been made to this questionnaire
wherever demanded. Along with it, word list suggested by Abbi (2001) and word lists
prepared by SIL have been used for data collection.

PRAAT software developed by Paul Boersma, University of Amsterdam, would be used for

identification of the sound system.

1.9.2 The Text
The text will be used for all recorded specimens comprises three sections:

Section 1 : A word list comprising fourty geminated words.
Section 2 : Twenty noun phrase comprising gemination.

Section 3 : Twenty sentences.



Besides, each speaker will be asked to speak for a few minutes on any topic of his/her choice
which will also be recorded. The same text will be given to all speakers in order to make a

comparative study of the speakers.

1.9.3 Recording
The speakers will be recorded in quite surroundings. The recorder that will be used for

recording all the speakers will be a Sonny Recorder. After the recording of data from one

informant it will be played back to ensure that the recording was clear and audible.

1.9.4 The Materials Used
The Secondary data for the research will be collected from various secondary sources which

include articles, grammar books, M.Phil & PhD dissertations, research journals, texts in Indic

languages.

1.9.5 Data Analysis
The speech samples will be acoustically analysed to check the presence of gemination in

specific environments. For acoustic analysis PRAAT (by Paul Boersma, University of

Amsterdam), a standard software for instrumental analysis of speech sounds will be used.

The recording of each informants will be played on the recorder, will be carefully evaluated
and examined to and transcribed phonetically. The speech samples of the informants will be

transcribed and analyzed to assess the pattern and the duration of consonant length features.

10



CHAPTER 11

LITERATURE REVIEW

2.0 Survey of the existing research literature in the area
In the following section We review some of the background literature on the lines of

geminate consonants. The literature review will be organised into three major categories:
phonetic, phonological and typological. In this study We consider evidence from all the

major three areas of research.

Following the review of studies on geminates We present a number of explanations for

geminate typology propounded in the previous literature.

2.1. Phonetic studies of geminates
Ham (2011) provides an overview of a number of phonetic studies of geminate and addresses

that most of the studies are directed at establishing the acoustic correlates of gemination,
agreeing for the most part that duration is the major phonetic cue to gemination. A perceptual
component of these studies is usually focused on determining the perceptual boundary
between singleton and geminate consonants, i.e. the durational value that corresponds to the
categorical shift in perception. Another question frequently asked in the phonetic literature on
geminates is whether any phonetic differences can be found between geminates of various

origins: lexical, concatenated, and assimilated.

Here We briefly summarize several representative studies, although many more of a similar

structure are available for a variety of languages.

Lahiri and Hankamer (1988) investigated the acoustic correlates of geminate consonants in
Turkish and found that only duration played a crucial role in the perception of the consonants
although both Voice Onset Time (VOT) and closure duration systematically varied with
gemination. They also demonstrated the issue of possible phonetic differences between
underlying, concatenated, and assimilated geminates using material from Bengali and

concluded that such differences could not be determined.

Hankamer et al. (1989) examined the perception of consonant duration contrast in Turkish
and Bengali. They established that if stimuli were created by shortening geminate consonants

a perceptual shift from singleton to geminates was observed on average 8 ms earlier than for
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stimuli created by lengthening singleton consonants. This effect was observed mainly in the
medial duration range, where consonants were not obviously short or long and the durational
cue was not very informative. They hypothesized that acoustic cues other than increased
duration are involved in production and perception of geminate consonants. Listeners rely
predominantly on the primary cue when its contribution is most revealing. While secondary
cues affect perception of durational categories when duration of the target consonants is
ambiguous. However, none of the eight additional acoustic measurements showed a

correlation with the perceived geminacy.

Lisker (1985) observed a similar shift of the perceptual boundary between singletons and
geminates, conditioned by the nature of experimental stimuli. Stimuli created on the basis of
Marathi words with singletons were identified as long as a longer duration than stimuli
created on the basis of words with geminates. This effect was observed only for the listener
who was a native speaker of Marathi. It appears that only native speakers are sensitive to

secondary cues to the phonological contrast present in their language.

Similar studies were conducted for the variety of languages with geminate consonants,
including Hindi (Ohala, 2007; Samudravijiya, 2003), Malayalam (Local and Simpson, 1999),
Swiss German (Kraechenmann, 2001; Kraechenmann and Lahiri, 2008), Kentani Malay
(Hamzah, 2010), Pattani Malay (Abramson, 1986, 1987, 1991, 1999a,b, 2003), Cypriot Greek
(Arvaniti, 1999, Arvaniti and Tserdanelis, 2000; Muller, 2001), Finnish (Doty et al., 2007),
Italian (Esposito and Di Benedetto, 1999; Faluschi and Di Benedetto, 2001; Farnetani and
Kori, 1986; Giovanardi and Di Benedetto, 1998; Mattei and Di Benedetto, 2000; Payne,
2005; Pickett et al., 1999)

2.2 Phonetic and Phonological Length
At the phonological level, languages are found to make common distinctions between short

and long vowels or consonants, and more rarely, between short, long, and extra-long vowels
or consonants. In languages with a phonological contrast between long and short consonants,
the most salient acoustic correlate for stop consonant length is closure duration (Lahiri and

Hankamer 1988; Hankamer et al. 1989; Cohn et al. 1999; Krachenmann 2001).

In addition, some languages appear to require a distinction between "true" and "false"
geminates. True geminates are phonetically long segments that contrast with phonetically
short segments in a phonemic inventory. Fake geminnates are phonetically long segments

that are not contrastive ( Blevins 2004). As interesting as the Tashlhyit Berber results are,
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they nonetheless conflict with those reported by Lahiri and Hankamer (1988), who found no
preceding vowel duration differences for true and fake geminates in Bengali. The conflict
results may, however, be due to a difference in the type of fake geminates that were examined
in the two studies. Whereas Ridouane (2010) examined fake geminates that arose across a
word boundary, Lahiri and Hankamer examined fake geminates that arose through affixation.
The latter segments arise when morpheme concatenation results in a sequences of identical
consonants, occur in many language which do not have true geminates. For example, in
English, false geminates occur across word boundaries in compounds like rat-tail, cash-
shortage etc. These are referred to as false geminates because consonant length is not
distinctive in English. In English, there are no minimal pairs where consonantal length is
involved. Word-internal assimilated fake geminnates were compared to word-internal
concatenated fake geminates. Assimilated geminates arise in English with the Latinate prefix
in-(e.g., immoral), where as concatenated geminates arise with the Germanic prefix un- (e.g.,

unnamed).

There are three types of geminates in the world's languages: Lexical, Assimilated and
Concatenated (2011). Lexical geminates are given in the lexical and are part of the phonemic
inventory (e.g. [paka] 'cook’ vs. [pokka] 'firm' and [cuni] 'selected’ vs.[cunnii] 'scarf in Hindi
and Punjabi). Assimilated geminates arise when one segment takes on the identity of the
preceding or following segment at a word-internal morpheme boundary (e.g. [ut] 'excessive'
+ [likhito] 'written' = /ullikPito/ 'mentioned above' and [ut] 'excessive' + [la:f] 'a woman's
dance' = /ullaf/  'joy'; kor + te = kotte 'do infinitive') in Bangla.
Concatenated geminates arise from identical consonant sequences that span a morpheme
boundary within a word or in a phrase (e.g. / bad+/tari:n/ = /battari:n/ 'worst'; /sac/ = /saccai/
'truth’ in Urdu; pag + te = patte 'spread infinitive' put +te = putte 'burry infinitive' etc. in
Bangla). Geminates can also arise through morphological derivation (e.g., Bangla). For

example,[ut] + [likhito] = /ullikhito/ 'mentioned above' and [ut] + [la:f] = /ullaf/ 'joy'. etc.

In phonological treatments it has been argued that morpheme-internal geminates and
geminates which arise via assimilation are true geminates, and that in all languages with an
underlying consonantal length contrast, true geminates contrast with non-geminate

consonants (McCarthy 1981, 1986, Schein and Steriade 1986; Hayes 1986a, b).
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Fake geminates are those which arise via morpheme concatenation (without obvious

assimilation), and can occur in languages which lack underlying length contrasts.

2.3 Phonological studies of geminates
The two main approaches to geminate representation has been a debatable issues in the

literature include the length analysis and the moraic analysis. The first one approach is that
the geminates are linked to two slots on the skeletal tier (Leben, 1980, McCarthy, 1979), and
the second one connects them to two root nodes (Selkeirk, 1991). This representation
encompasses the length of geminates and allow their parts to behave independently under

some phonological conditions.

Geminate integrity and inalterability (Hayes, 1986a, b; Kenstowicz, 2973; Kirchner, 2000;
Schein and Steriade, 1986) supportes a multiply-linked representation of geminates adopted
in the skeletal approach. Integrity refers to the resistance of geminate consonants to
phonological processes that violate the unity of the segment, for example, epenthesis,
supporting the view of geminates as single units on the segmental tier. In Arabic, vowel
epenthesis affecting certain consonant cluster, including concatenated geminates, does not
apply to underlying geminates (example in 5 from Palestinian Arabic, from Dmitrieva O

2012).
(1)  /sitt/ * [sitit] "grandmother" (monomorphemic)
/fut+t/ [futit]  "entered" 1 p.sg. (concatenated)

Languages with reported geminate integrity effects include Semitic languages (Palestinian
Arabic, Tunisian Arabic, Classical Arabic, Moroccan Arabic, Tiberian Hebrew, Ambharic),

Berber languages, Pero (a Chadic language), and Kolami (Central Dravidian).

McCarthy (1979) and Leben (1980) establish an analysis of geminates based on Goldsmith's
(1979) theory of Autosegmental Phonology known as CV Phonology. CV representations
further divide the autosegmental feature matrices into two tiers; a melodic tier containing the
feature matrices and a skeletal tier containing timing slots. The common form appears as

shown in (6).

(2) a. singleton b. geminate c. cluster

14



2.3.1 Inalterability
Inalterability refers lenition processes: voicing, spirantization, flapping, gliding or complete

loss of a consonant. Geminate resistance to such processes is called geminate inalterability. In
other words Inalterability of geminate is the tendency of geminates to escape rules whose
application would modify one half of the geminate while leaving the other unchanged. For
example, intervocalic alveolar fricatives become voiced but geminates resist this process in

varieties of Italian spoken in the northern parts of the country, as shown in 7.

3) casa /kasa/ [kaza] "house"

cassa /kassa/[kassa] "cash register" (Dmitrieva O 2012)

The case of geminate inalterability is found in Tigrinya language (Kenstowicz 1982). In
Tigrinya, the singleton velar /k/ spirantizes to [x] in post-vocalic position (cf. Sarat-ka ‘bed-
2sg.masc,” kotoma-xa ‘town-2sg.masc’), but this spirantization is blocked in geminates
(k’otol-na-kka ‘we have killed you’).

Post-vocalic spirantization fails to apply in underlying geminates:

4) [kalbi] "dog" -[?axalib] "dogs"
but: [fakkara] "he boasted" (Dmitrieva O 2012)

2.3.2 Degemination
Degemination is the phonological process ( a form of lenition) in which a geminate consonant

is reduced to a simple one. Degemination is common, for example, in the development of
Sanskrit from Bangla: Bang. [puttro] > Sans. /putra/ 'son'; Bang. [pod.do] > Sans. /padma/
‘lotus’; Bang. [bifJaf] > Sans. /bis.vas/ 'faith/trust'.

This process is also found in Marathi and Tamil. For example,
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Geminates, which always occur intervocalically in Marathi, become degeminated when a

following vowel is deleted because of suffixation.

(5) i. gammat-i-ne > gamtine
joke-incr-inst jokingly
ii. himmat-i-ne > himtine
courage-incr-inst courageously
iii. tippat-i-ne = > tiptine
three times-incr-inst three times

(Pandharipande R.V 1997,p-570)

These instances demonstrate the nouns with suffix that harmonize C, of the noun and thus

undergo degemination.

In Polish degemination applies to a monomorphemic stem-final geminate [1] and to a
potential 'fake' geminates [s] that would be created across an affix boundary. What these two
cases have in common is the fact that a geminate is blocked due to the presence of an

adjacent following consonant. For example -

(6)  Degemination preconsonantally

sevill-a  'Seville' sevil-ski  'Sevillian' *sevill-ski

Degemination also occurs word-finally. Stem-final geminates surface when followed by a
vowel suffix, but degeminates when no (or zero) suffix is present on the stem. For instance,

Degemination word-finally

(7) fontann-t  ‘fountains’ (Nom.) fontan (Gen.)  *fontann
fotill-¢ ‘fleets’ (Nom.) fotil (Gen.) *fotill
lass-a ‘lassoes’ (Nom.) las (Gen.) *lass
( Pajak 2009)
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2.3.3 Antigemination
Antigemination refers to sound patterns where phonological syncope rules are sometimes

blocked from applying if their output would create a sequence of adjacent identical
consonants. This recurrent sound pattern was first introduced and analyzed by McCarthy
(1986). McCarthy argues that antigemination is a consequence of the Obligatory Contour
principle (OCP) which prohibits adjacent identical elements in phonological representation.
Previously McCarthy extended a constrain on lexical representation, Obligatory Contour
Principle (OCP) exert an active influence on the mapping between underlying and

phonological surface forms.

Odden (1988) presents serious theoretical and empirical criticism of the OCP-based account
of anti-gemination. First, he highlights weaknesses related to phonological representations
and notions of adjacency. Within McCarthy's model, anti-gemination is predicted to apply to
tautomorphemic derived CiCi sequences, but not to heteromorphemic sequences, since
morphemes are claimed to define independent "tiers". Where anti-gemination is expected but
not found morpheme-internally, McCarthy analyses the segments in question as long-distance
geminates. Where anti-gemination is not expected but attested across morphemes, tier-
conflation is claimed to apply prior to syncope. As Odden notes, the freedom to represent
CiViCi sequences as long-distance geminates when necessary to allow syncope, combined
with the freedom to order tier-conflation before syncope to derive intra-morphemic anti-
gemination greatly weakens the predictive power of the model. An important empirical
observation is that anti-gemination is not found in certain languages. Odden concludes that

OCP is not a principle of Universal Grammar.

Blevins (2003, 2004) reviews all cases where anti-gemination is attributed to the OCP. A
striking finding is that in nearly every case, the failure of regular syncope to apply between
adjacent identical consonants can be attributed to paradigm internal anti-homophony effects.
This is a welcome result, since there is no plausible phonetic explanation for the failure of

syncope between identical consonants.

2.4 Typological studies of geminates

Phonetic and phonological studies works of patterns of geminate and gemination across
languages are available where as typological works are not available focusing on evidence

from individual languages. Jaegr (1978) established that voiceless obstruent geminates were
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significantly more frequent than voiced ones and provided an explanation based on the
aerodynamics of voicing. He also noticed/addressed that nasals constituted the most frequent
class of geminate consonants across languages, with 16 languages that allowed only nasal

geminates.

Taylor (1985) observed that the presence of geminate sonorants frequently implied a presence
of geminate obstruents, with the addition that whenever sonorant consonants were found in
the language they were quite likely to be allowed as geminates. He also noticed that voiceless
obstruents geminates and stop geminates are more preferable than voiced obstruents
geminates and fricative geminates. He concluded that medial geminates are the most common
than word-final ones, while word-initial ones are categorically rare. Taylor also addressed
that gemination could be triggered by stress (in Somali, Spanish, and Icelandic). He writes:
"the probable explanation here is that phonetic length is often a correlate of stress and that

length gets extended or transferred onto the following consonants".

Thurgood & Demenko (2001) demonstrate the phonetic realization of the three Polish
geminate affricates /tsts/, /tete/ and /{f/; the first two are morphologically derived, the third
geminate is lexical. Their study shows that all the phonologically geminate affricates are
phonetically manifested variably: sometimes by re-articulation of the affricate, sometimes by

lengthening the duration of the stop closure component.

In the production of the phonologically geminate affricates /tete/ and /d3d3/ Thurgood (2001)
found two patterns; they were sometimes phonetically manifested as a singly articulated
geminate and sometimes as a doubly articulated sequence. But the voiced geminate /d3dz/
showed the reverse pattern. Their present study goes beyond in a number of ways. First, their
study is a production task involving reading. Second, they expanded the geminates studied to
include all three of the Polish voiceless geminate affricates: /fYf/, /tsts/ and /tete/. Third, they
found differences between the lexical geminate /fftf/ and the derived geminates /tsts/ and
/tete/. Fourth, length was sometimes manifested in the fricative component. Their results
substantiated Thurgood's (2001) earlier finding that Polish geminate affricates are sometimes
marked by double articulation and sometimes by a long component in the stop closure. The

experiment suggested that derived geminates are longer than lexical ones.

Podesva (2002) proposes a constraint *SS which prohibits geminate voiceless fricatives,”
based on a claim that geminate fricatives require greater articulatory precision than geminate

stop. However, there is no evidence that this constraint plays a general role in restricting
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geminate inventories. Of the 52 languages listed in Podesva's investigation of this feature,

only three, Gilbertese, Chaha and Wolof lack geminate voiceless fricatives.

Some languages like Totonac, Erromangan, and Yurok do not have a phonological length
contrast for consonants, while others like Gooniyandi, Marshallese, and Dobel show length
contrasts for all non-vocalic segments. Between these two extremes, there is great range of
systems, with no clear instantiation of universal phonological constraints on geminate
inventories. In many cases, geminate inventories appear to be a direct reflection of specific

instances of geminate evolution, or combinations of them, and nothing more (Blevins 2004).

Muller (2001) explored on word-initial geminates and compiled a database of 29 languages
with word-initial consonant length contrast. The survey demonstrated that the languages with
initial geminates were not uncommon as previously thought. The survey also recorded
languages with medial geminates, with only few exceptions ( Ngada, Nhaneun, Pattani
Malay, Sa'aban). He observed word-final appeared more common than word-initial
gemination. Or as Taylor (1985) put it, word-final geminates are possibly avoided in
conjunction with word-final geminates: "to avoid a difficult question of what to do when a
word ending in a geminate is adjacent to a word beginning in the same or even another

geminate".

Maddieson (2008) undertook a survey of 40 languages focusing on the type of geminate
consonants. He agreed with Podesva (2002) that stops were commonly found as geminates.
He also demonstrated that nasals were common, though Noon (Soukka 2000), excludes
nasals from its inventory. Maddieson (2008) agreed with Podesva (2000) that stops and

nasals were more frequent than fricatives, liquids, glides and [h].

The general patterns of gemiantes typology suggested by Podesva (2002) and Maddieson
(2008) was supported by Taylor (1985). Stops and nasals were among the most common

followed by liquids, fricatives, glides and affricates.

Thus, the picture shows that intervocalic geminates are more common pattern than geminates
in all other environments, including word-final and word-initial. With respect to the
differences between word-initial and word-final context, word-final geminates are reported to
be more common than word-initial ones. In terms of nature of the consonant itself, the

general pattern is that obstruents are more common than that of sonorants. Among stops
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geminate more often than obstruent fricatives. Among stops voicing is avoided in geminates.
Nasals are often geminated despite being sonorants and some languages limit their geminate

inventories to nasals.

2.5. Explanation of typological patterns

2.5.1 Types of explanation

Good (2008) distinguished the three main approaches to explaining linguistic patterns:
structural, historical and external. The structural approach explains universal patterns in
linguistics to the universal properties of the grammar (Kiparsky, 2008b). The historical
approach demonstrates linguistic patterns as a results of widely attested patterns of sound
change (Blevins, 2004a). The external approach explores patterns in linguistics by referring
to constraints on production and perception of speech, general properties of human cognition,

physiology and psychology (Hayes et al., 2004; Ohala, 1981, 1983).

2.5.2 Geminate to singleton ratio
Geminate -singleton contrast depends on the degree of duration. It differs the ratio between

the average singleton duration and the average geminate duration. Aoyam and Reid (2006)
explored geminate consonants in Guinaang Botok, a language with geminate consonants of
all manner of articulation. They proposed that glides with least frequent geminates, have the
smallest duration ratio between average geminate and average singleton duration compared to

stops and nasals.

Ridouane (2007) records data on the duration of geminates and singletons in Tashlhiyt
Berben in a variety of contextual positions which can be used to calculate the corresponding
ratios. His data establish that the duration ratio in this language is higher in word-initial and
word-final than in intervocalic position: Intervocalic <Initial<Final (for fricatives) and

Intervocalic < Final (for stops- not measured in word-initial position).

2.5.3 Allophonic duration
Allophonic duration is allophonic increase in segmental duration under certain conditions,

such as lexical or emphatic stress, or prosodic boundary lengthening, can be geminated,
resulting in cross-linguistic increase of geminate-singleton contrasts in certain contexts.
Thurgood (1993) recorded duration as one of the most common correlates and attributes
grmination in post-stress position to the general tendency for durational increase in stressed

syllables. He also observed that stressed vowels preceding geminate consonants are often and
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suggested that "in those instances, the stress is manifested in the consonantal rather than in

the vowel quality".

Blevins (2004a) also demonstrates the tendency of segmental length allophonically under
stress as a source of stress-related gemination: "the simplest explanation of lengthening under
stress is that length is a direct phonetic manifestation of stress" and "length difference is
stressed syllables are great enough to give rise to geminate/singleton contrast (Blevins,
2004a, p.173); "syllables are longer under stress, and the phonetic length of consonants is

reinterpreted as contrastive".

2.5.4 Historical
According to Blevins (2004) there are at least seven identifiable pathways by which a single

segment can be transformed into geminate consonant, resulting in the evolution of a
consonantal length for a given language. She distinguishes seven paths in which geminates

are believed to occur diachronically including

1. Assimilation in consonant clusters

2. Assimilation between consonants and adjacent vowels or glides
3. Vowel syncope

4. Lengthening under stress (including expressive lengthening)

5. Boundary lengthening

6. Reinterpretation of a voicing contrast ( t --> [tt], d -- > [t])

7. Reanalysis of identical C+C sequences

2.5.4.1 Assimilation in CC cluster

Assimilation refers to the change of one sound into another sound because of the influence of
neighbouring sound. Nida (1949:21) describes it as "a process by which phonemes are made
similar". Crystal (1985: 25) defines it as "a term in phonetics which refers to the influence
exercised by one sound segment upon the articulation of another, so that the sounds become
more alike, or identical". For example, in Bangla [biforyon] becomes /bifojjon/ "sacrifice".

Several types of assimilation can be recognised. It may be partial or total. A phrase like ten
bikes, in colloquial speech, would be pronounced as /tembaiks/ and not /ten baiks/. In this
case the assimilation has been partial. The alveolar consonant /n/ has become /m/ by adopting

the bilabiality of /b/. It has, however, not adopted its plosiveness. Consider again a phrase
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like that place pronounced as /dapplers/. Here the /t/ becomes identical with /p/ which

influences it. In this case the assimilation is total.

Another classification of assimilation is in terms of whether the change of the sound involved
is the result of the influence of an adjacent sound or of one further away. This is known as

contiguous or "contact" assimilation. An example of non-contiguous or "distance"

assimilation also known as vowel harmony would be an instance from Telugu, where

[monifi+lu] becomes [monufulu] "human beings". Here, the affected vowel (viz /i/) are not

immediately followed by the affecting vowel (viz. /u/).

In Bangla, sonorant-obstruent sequences have undergone regressive assimilation and
subsequently gives rise to geminate. For example, [[orgo] = /foggo/ 'heaven', and [durbol] =

/dubbol/ 'weak' etc.

(8) Cluster assimilation with resulting geminate

CiC>C

2.5.4.2 Assimilation in VC, GC

Luganda has a contrast between geminate and non-geminate consonants in initial and medial
position. In Luganda inherited geminates are the result of historical assimilation between a
consonant and a preceding super-high front vowel (Meeussen, 1967, 1980; Guthrie 1967-71):
-bba- ‘steal’ <*-jib-, -dduka- ‘run’ <*-jiduk-, etc. In many Bantu languages thereconstructed
super-high noisy vowels have been shown to be associatedwith the evolution of a noisy
consonant or noisy consonant transition (Hyman 1998, 1999). From the series of historical
developments recorded by Hyman (1999) it seems likely that the phonetic identify of the
noisy vowel differed between a more vocalic sound and a syllabic sibilant or fricative vowel.
The sound change reporting for Luganda geminates in (3) is similar to (2) except that the
segment to which the consonant assimilates was once a vowel, constituting both a potential

stress- and tone-bearing unit in the language.

9) Assimilation to vowel with resulting geminate

Vi CE 2 C? (where V1 is close high noisy vowel)
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2.5.4.3. Vowel syncope between identical consonants

In many Austronesian languages vowel deletion between identical consonants has given rise
to geminates (Blust 1990). Languages including Mussau of the St. Matthias Archipelago
north of New Ireland, Tuvaluan, Kapingamarangi, and other Polynesian languages showing
historical loss of vowels between identical consonants (Milner 1958; Biggs 1978). The same
thing happens in Trukese and other Micronesian languages (Goodenough 1963). In Dobel,
there is evidence that the sound change is still in progress: compare k" a-k" ‘asa, kk* asa
‘crocodile,” sa-sar, ssar ‘sandfly,” tu-tun, ttun ‘mosquito,’ etc (Blevins 2004). In all of these
languages, historical CV-reduplication generates prosodic contexts where the loss of pre-
tonic unstressed vowels emerges limited to the reduplicative context. The general sound
change is demonstrated in (4) where the consonant in parentheses is not part of the structural

description, but is included for clarity.

(10) Vowel deletion with resulting geminate

V>0/(C)_ GV
2.5.4.4 Lengthening under stress

In many languages, a stressed syllable is longer in duration than an unstressed syllable.
Stressed syllable lengthening can take the form of tonic vowel lengthening, post-tonic
consonant gemination, syllable-initial consonant lengthening, or any combination of these. In
English, stressed syllables are longer than their unstressed counterparts (Lisker and
Abramson 1967). In Rotuman, short stressed vowels are longer than their unstressed
counterparts (Churchward 1940: 73). Consonants are long after short vowels in stressed
position and short elsewhere in Swedish (Engstrand 1999: 141). In Hebrew, both vowels and
consonants are longer in stressed syllables (Laufer 1999: 98). The simplest account of
lengthening under stress is that length is a direct phonetic manifestation of stress. Perceptual
studies support duration as a correlate of stress in many languages, including English (Fry
1958; Nakatani and Aston 1978) and Italian (Bertinetto 1980). In many languages duration
under stress is non-contrastive, but length differences in stressed syllables are great enough to
give rise to geminate/ singleton contrasts. Post-tonic lengthening under stress is the source of

at least some non-inherited geminates in a range of Austronesian languages.
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The general sound change involving post-tonic gemination is schematized in (5). Syllables

are longer under stress, and the phonetic length of consonants is reinterpreted as contrastive.

(11) Post-tonic gemination

V CiV >VCiCiV

In many languages, post-tonic gemination is limited to cases, like the Austronesian example,
where intrinsic properties of the stressed vowel are incompatible with lengthening. For
example, in Southern Paiute, a Uto-Aztecan language, all obstruents occur as geminates after
stressed voiceless vowels (Harms 1966, 1985), while in Norton-Sound Unaliq, an Eskimo
language, a consonant following a stressed schwa in an open syllable is geminated (Jacobson
1985). Cases of the sound change in (5) then may be more common after intrinsically “weak”

vowels than elsewhere.

Another case of lengthening under stress involves what might be referred to as expressive or
emphatic lengthening. Syllable lengthening, including consonant gemination, is used for
expressive or emphatic purpose in many languages. In West Greenlandic Eskimo,
demonstrative showing emphatic gemination include: 'ikka 'look yonder!" (non-exclamative
/ika-/) and 'uvva 'look here! (cf. /uva-ne/ 'here where I am pointing'). Similar examples are

also found in Bengali and Marathi: ata 'now' versus atta 'now!' (Masica 1989: 122)

2.5.4.5 Boundary lengthening

In many languages, a phrase-final syllable is longer in duration than a segmentally identical
phrase-medial syllable (Klatt 1975; Wightman et al. 1992). In addition, consonants which are
initial within a prosodic domain typically involve greater articulatory amplitude or force,
longer duration, and more rigid alignment of articulatory gestures than their non-initial
counterparts (Fougeron and Keating 1997; Fougeron 1999). Given these automatic phonetic
lengthening processes, it is not surprising to find that articulatory strengthening at the edges
of prosodic domains is phonologized in certain languages where segmental lengthening is

limited to constituent boundaries.

An interesting case of this kind occurs in Mokilese (Harrison 1976, 1984). In Mokilese,
consonant gemination and vowel lengthening are triggered by encliticization. Vowel-initial
clitics (e.g. -o 'that') trigger gemination of preceding consonants, while consonant-initial

clitics (e.g. - ki 'with') trigger lengthening of a preceding vowel.
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Instances of Mokilese boundary lengthening with gemination preceding the vowel-initial
enclitic o ‘that’ (where = marks a clitic boundary) include: wollo /wol=o/ ‘that man,’
wolkolikko /wal kolik=0/ ‘that big man,” and wolkolik roomenno /wol kolik roomen=o0/ ‘those
two big men’. The absence of gemination in non-clitic environments is shown by examples

like wol emen /wol emen/ ‘one man (emphatic).

A similar example is reported for the Nobiin variety of Nubian, a Nilo-Saharan language,
where cliticization of /-on/ ‘and’ results in gemination of a stem-final consonant (Bell 1971).
A general schema for this sound change is stated in (6), and may be related to phonetic

phrase-final lengthening (Blevins 2004).

(12) Boundary lengthening
VCi]V>VCiCi] V where ] is a phrase-boundary

2.5.4.6 Reinterpretation of an obstruent voicing contrast

In many languages voiceless obstruents are significantly longer than their voiced counterparts
(Denes 1955; Lisker 1957; Catford 1977; Westbury 1979; Jaeger 1978, 1983). Given this, we
might expect to find laryngeal contrasts subject to phonological reanalysis, with length
replacing voicing as the contrastive feature distinguishing the two obstruent series. The sound
change is schematized in (6).

(6) Voicing contrast reinterpreted as length contrast (T a voiceless

obstruent, D a voiced obstruent)

Ti >TiTi

D>T

Voicing of the short consonant is interpreted as an automatic phonetic consequence of
lenition, and is “undone,” while the intrinsic duration of the voiceless segment is interpreted

as underlying.

One case where a change of the kind found in (6) has been proposed is in the history of the
Dravidian languages. Under the standard view, Proto- Dravidian contained a single
laryngeal sequences of plain voiceless obstruents and voiced sonorants, and had a length
contrast for both obstruents and sonorants directly inherited in Malayalam and Tamil (Steever

1998). A different position is taken by Emeneau (1967), where Proto-Dravidian is
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reconstructed with a voicing contrast. Under Emeneau’s account, the ancestral
voiced/voiceless contrast is reflected as a geminate/singleton contrast in Malayalam and

Tamil, while in most other languages, it is continued unchanged.

2.5.4.7 Reanalysis of identical C+C sequences

An obvious source for a geminate/non-geminate contrast is through lexicalization of former
heteromorphemic sequences of adjacent identical consonants. In Meiteilon, a Tibeto-Burman
language of Manipur, there are very few morpheme-internal geminates, but across
morpheme boundaries, geminate are found . In Meiteilon, there is no contrast between
singleton and geminate consonants. However, in Meiteilon, there is difference between the

same words itself. The meaning is difference due to tone. For example,

(13)
i /pokkoani/- will burn /pokkoni/- will give birth
ii. /kKhummu/- give reply /khummu/- very black
1il. /tannaba/- to run after /tannaba/- discuss
v. /sillu/- arrange /sillu/- change

McGregor (1990: 78-80) illustrates the phonetics of the geminate/ singleton contrast as
follows:

Geminates are phonetically distinct from the corresponding single consonants, involving
longer articulation in the case of stops nasals and laterals. For geminates of these manners,
the articulation is initially weak (giving a lenis syllable final consonant), becoming stronger

finally (where the syllable initial articulation is fortis.)

Though, for the most part, geminates in Gooniyandi are limited to transparent
heteromorphemic sequences, McGregor (1990: 75) demonstrates that roots which are
segmentable into historical formatives, or which are duplications of meaningless forms, show
the cluster types found intermorphemically. An instance is /gligglig/ ‘noise of an eagle’ (cf.
/gigig/ ‘neigh of a horse’). If it has not taken place already, it appears to be only a matter of
time before the source of geminates in some words becomes opaque, and true morpheme-

internal geminates emerge. The development is shown in (7).
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(14) False geminate reinterpreted as true geminates

Ci+ Ci> CiCi
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CHAPTER III

THE PHONOLOGICAL SYSTEM OF INDIC LANGUAGES

This chapter sets out a description of the phonological system of Bangla, Urdu, Telugu as
well as Indian variety of English. It includes a presentation of the phonemes of the languages
and an examination of the basic surfaces changes that the underlying segments undergo. We

have attempted to state all relevant morphophonological rules of the languages.

This chapter examines the patterns of geminate and gemination and the behaviour of word-

medial geminate consonants in Bangla, Urdu, Telugu and Indian varieties of English.

3.1 Bangla Language (Indo-Aryan)
Bangla (also known as Bengali) is typologically an agglutinative language mainly spoken in

the Indian sub-continent. It is the national language of Bangladesh and official language
(regional official) language of the Sate West Bengal, Tripura and Assam of the Republic of
India. Bangla is spoken in many other states of India and a significant number of populations
are in the USA, UK, Singapore, Nepal and several other countries (Gordon 2005). With more
than 224 million speakers, Bangla secures the 6th position among the World's language in
terms of together first and second language speakers (Comrie 2005, Katzner 2002, Weber
1997). The bramhi script used for orthography does not match with the pronunciation in the
language. This is because the diacritic markers used for vowel sounds do not have a one to
one correspondence to the sounds they represent. For example, the orthography distinguishes
between long and short [+HIGH] vowels /i/ and /u/, although the language does not have

contrastive vowel length distinction.

There are only four fricative sounds in Bangla, namely, /s/, /z/,/f/ and /h/. However, some
modern speakers also use the fricatives /f/ in their speech due to the influence of English and
Hindi/Urdu. The distribution of the fricatives /s/ and /z/ are extremely restricted in Bangla.
They always appear in complementary distribution with the post-alveolar fricative /[/. There
are two semivowels /j/ and /w/ which are vocalized only in intervocalic position. In other
contexts, /j/ and /w/ have undergone fortition to /3/ and /b/ respectively. In onset clusters, the
semivowel deletes and results in consonant gemination in medial position and vowel change

in initial position (Sanyal : 2010).
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Bangla allows lexical geminates, geminates through derivational processes and gemination
through borrowed words. Lahiri and Henkamer (1988) shows Bangla allows three types of
geminates: underlying geminates, Concatenated and Assimilated. Excluding aspirated sounds
and /n f h s/, all consonants can be geminate within morphemes and are transcribed by
doubling the sound ¥ . Bangla does not allow aspirated geminated consonants.

Orthographically aspirated consonants get geminated .

3.1.1 Bangla Consonant Phonemes

= = 5 B
:5 E = % 1 % ﬁ = ﬁ
= E |2 g 222 T |2
2 a < 7 e B - > O
Plosive p b t d t d k g
ph bh th gh h dr kb g
Nasal m n n
Fricative s z J h
Lat Appr 1
Flap/Tap I\ T
Approx w ]
Frictione-
less Cont
r
Affricate tf dz
tf dzt

Table 1 Showing consonant phoneme in Bangla.

Geminations in Bangla always occur in Intervocalic Position. Intervocalic refers to a
consonant sound used between two vowels, as in /n/ in unnoti. The phonetic characteristics of
consonants in this position are often different from those in other positions, e.g. the amount of
Voicing in a voiced consonant is likely to be greater. Here a list has been given to the

possible lexical geminated words in Bangla :

E.g., /[a:str/ 'learned book'; /stri:/ 'woman'; /iskrim/ 'ice cream'
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3.1.2 Distribution

Consonants occur in all positions. Geminates of consonants other than / 1 h 1/ occur inter-

vocalically. Homorganic voiced and voiceless consonants do not occur adjacently.

3.1.3 Syllable Structure and Consonant clusters

Bangla permits/attests canonical syllable structure that allows (C)(C)(C)V(C). There are two
types of consonant clusters. The first one is two-consonant clusters which allows initial,
medial and final. The initial permits (i) S/N + 1/1; (i1) s+S/n/1/l, medial is general and final one
is nil. The second one is three-consonant clusters which allows initial, medial and final. The

initial allows /str/, /skr/, the medial is general and the final one is nil.

Geminations in Bangla always occur in Intervocalic Position. Intervocalic refers to a
consonant sound used between two vowels, as in /n/ in unnoti. The phonetic characteristics of
consonants in this position are often different from those in other positions, e.g. the amount of
Voicing in a voiced consonant is likely to be greater. Here a list has been given to the

possible lexical geminated words in Bangla :

3.1.4 Lexical Geminates

Geminated Consonants Meaning
/atta/ ‘soul’
/biddai/ ‘in wisdom’
/bhaggo/ ‘luck’
/bacca/ ‘child’
/foyza/ ‘bed’
/biffe/ ‘in the world’
/tullo/ ‘comparable’

In Bangla, the difference between the singleton and geminated consonants is contrastive.
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3.1.5 Singleton and geminate contrast

Word Gloss Word Gloss
/ata/ ‘custard apple’ /atta/ ‘soul’
/bidai/ ‘farewell’ /biddai/ ‘knowledge’
/baca/ ‘survive’ /bacca/ ‘child’
/foja/ ‘straight’ /foyja/ ‘bed’

3.1.6 Assimilation based on phonological processes

3.1.6.1 Assimilation

Assimilation is one of the phonological processes whereby one sound is influenced by the
pronunciation of a neighbouring sound. This can either be within a word or between words.
Assimilation is a productive process in Indic languages. A few instances of Assimilation in
Bangla are given below. Directionality is an important concept in case of assimilation. As
discussed by Katamba (1989:84), a sound may become more like either the sound that
precedes it or the sound that follows it. In the feature geometry model, assimilation rules are
characterised as the association (or 'spreading') of a feature or node F of segment A to a

neighbouring segment B.

3.1.6.1.1 Progressive Assimilation
If a sound becomes more like the sound that precedes it, the process is called progressive

assimilation.

Figure 2. Progressive Assimilation Representation

F is a feature that is associated with the segment A. B is the segment having different
features. In the case of progressive assimilation, the feature F spreads to the following

segment B making B more like A.
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/proti/ + /afa/ — [prottafa] 'early morning'

protitaf a

ccvCcv vCV

/1/ deletion

[ ]

> progtafa

[ ]

spreading

/mofi/ + /ad*ar/ — /mofJad"ar/ 'inkpot'

mo [i+tadiar>moJfiadiar > mo[fadar

CvVvCV VCVC

/1/ deletion

\4 [ ]
spreading

[ ]

Figure 3. Spreading Rule for the word /mofi/ + /adhar/

In the above example, rule is that voiceless post alveolar fricative /f/ gets geminated and the

vowel /i/ gets deleted whenever preceded by any consonant.

3.1.6.1.2 Regressive Assimilation
If a sound is modified so that it becomes more like the sound that follows it, the process is

called regressive assimilation. The change operates background.

Figure 4. Regressive Assimilation Representation
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F is feature that is associated with the segment A. B is the segment having different features.
In the case of regressive assimilation, the feature F spreads to the preceding segment B

making B more like A.
/tod/ + /likhito/ — [tollikhito]

tod likiito>¢tollikiito

[-cont] [+cont] [+cont]

[ +lat] [+lat]
delinking spreading

[-cont] [+1at]

Figure 5. Spreading rule for the word tollik"ito 'your writing'

In the above example, rule is that voiced dental stop [d] assimilates to lateral approximant [1].
The segments are presented in terms of their distinctive features (Katamba 1989:54-55).
Hence, the rule is [-continuant] gets delinked with its feature and assimilats with
[+continuant][+lateral]. That is the feature [+cont][+lat] is spreading to the preceding

segment making it similar to it.

It is the case of manner assimilation where dental plosive changes into lateral approximant.

This is also feature-filling mode of assmilation.

3.2 Urdu Language (Indo-Aryan)
The word 'Urdu’' is taken from the Persianized Turkish word 'ordu’ which means 'the camp or

army'. The language was originally spoken as a trading language between Hindi and Persian
speakers in the military camps in Northern India. The name Urdu was solidified in the 18th

century.

3.2.1 Origin of Urdu
Urdu was born in India. It is a pure Indian language. The origin of Urdu is an amalgamation

of foreign languages with the native languages of India. According to Sharafi (1986:142)
Urdu is a central Indo-Aryan language of the Indo-Iranian branch, belongs to the Indo-

European family of languages. Urdu involves numerous elements of Arabic, Persian and
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Turkish of Khariboli. It also derives some elements from Sanskrit. It was initially called
Zaban-e-Ordu or language of the army and later just Urdu. It obtained its name from Urdu
Bazar, i.e. encampment market, the market near Red Fort in the walled city of Delhi. Though
urdu is not a very old language, it is a language full of charm, elegance and a language that

holds literature so courtly.

3.2.2 History of Urdu
urdu mainly developed in Lucknow, India and began taking shape in the Indian subcontinent

during the Delhi Sultanate and Mughal Empirer. The original language of the Mughal had
been Turkish, and after their arrival in South Asia, they started adopting Persian and later

Urdu.

There are nearly 60-80 million native speakers of standard Urdu. According to the CIL
Ethnologue, Hindi/Urdu is the fifth most spoken language in the World. According to george
Weber's article on top languages: "The World's 10 most influencial languages in language
today", Hindi/Urdu is the fourth most spoeken language in the Worldm with 4.7% of the
World's population, after Mandarine, English and Spanish.

3.2.3 Official Status
Urdu is placed in scheduled VIII of the Indian constitution. Urdu is one of the officvially

recognized languages in India and has official language status in the Indian states of Andhra
Pradesh, Bihar, Jammu-Kashmir and Utter Pradesh and the national capital, New Delhi. Urdu
was also the lingua franca of the law courts of the British administration in Bengal, Bihar and

the Northwest provinces.

Urdu is also the national and official language (Qaumi Zaban) of Pakistan and is spoken and

understood throughout the country. It is used in education, literature, office, and business.

The importance of Urdu in Muslim world is visible in Holy cities of Mecca and Madinah,

where most of the information signboards are written in Arabic, Urdu and English.

3.2.4 Dialects of Urdu
Urdu has four recognized dialects: Dakkhini, Punjabi, Rekhta and modern Vernacular Urdu

(based on the Khariboli dialect of the Delhi origin). However, popularly two varieties are

used nowadays in India.

Dakhini is spoken in Deccan region of Southern India. It is distinct by its mixture of

vocabulary from Marathi, Kannada and Telugu languages, as well as some vocabulary from
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Arabic, Persian and Turkish. Dakhini is widely spoken in all parts of Maharashtra, Karnataka,

Andhra Pradesh and Tamil Nadu. In terms of pronunciation it is easy for the use.

Urdu spread in south with the Bahmani rulers and common people in early fourteenth century
because of historical and political reasons. It flourished as a literary language popularly
known as 'Dakhini' at the end of the seventeenth century. The development of Urdu reached
its peak in the south whn Urdu was introduced as a medium of instruction at all levels in
Osmania University in 1915. It was the first Indian language to be made a medium of
instruction for higher studies. It remained as a medium of instruction till 1950. It was the
official language of Hyderabad state for about sixty-five years till 1949, and then it was
replaced with English. (Sharfuddin 2010).

Lucknowy Urdu is a nearly standard variety used by famous poets and popular in north
India. It contains a variety of loan words from Persian, Arabic, tzurkish and Portuguese. This
kind of dialect is spread mainly in Utter Pradesh, Madhya Pradesh, Delhi, Bihar and Jammu-

Kashmir.

3.2.5 Script of Urdu
Urduis a member of the Indo-Aryan sub-branch of the Indo-Iranian of the Indo-European

languages. Its birth-place is India. When speakers of different languages come into contact
for extended periods of time, significant changes invariably result in one or both of the

language systems involved. The script of the Urdu is 'Persu-Arabic'.

The sound structure of Urdu and Hindi are close to each other. The phonemic system differs
in the addition of a plosive and two fricatives among consonants. The vowel phonemic

system is identical. There are greater differences in the allophonic systems.

3.2.6 Phonemic Inventory
The phonemic inventory of Urdu is as follows:
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— ' —_ E E é = - | =
S 1528 |2 |22 |[£ |2 |28
Stop p b t d t d k g q
ph b ¢ roa kg
Nasal m n )
Fricative f v s z |J J X Yy h
Lateral 1
Nasal T (™
Flap
Tap Iy
Approx v ]
Affricate trds
" dsh

Table 2: Showing consonant phoneme in Urdu

Urdu exhibits gemination within the same word itself. All the unaspirated stops, fricatives,
nasals, lateral, frictionless continuants and semi-vowel of Urdu can be geminated within a
word when they occur intervocalically. This phenomenon of Urdu is evident from the

following list of words :

3.2.7 Distribution
a. Consonants occur in all positions, with the following restrictions:

1./ T (n)/ do not occur word-initially.
ii. /»/ tends to occur with /g/.

b. Geminate consonants occur except for the following: [b" [ h j]. A sequence of a long
vowel followed by a consonant has the lexical alternant of a short vowel followed by a

geminate consonant, e.g., /dorva:za:/ ~ /dervezza:/ 'door'.
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c. In case of free variation between fricatives and stops in words of Perso-Arabic origin, Urdu

speakers show a preference for the fricatives. (Pandey P. 2014)

3.2.8 Lexical geminates

1. /mohabbay/ <uas "love'

ii. /akkas/ slse 'painter’

iii.  /tokkar/ JS3 'striking'

iv. /ittelah/ g k) 'information’

V. /iddat/ e 'probationary period of four months and ten days'
Vi. /tamaddun/ (s 'civilization'

vii.  /tanoffur/ s 'disgust’

viii.  /taloffuz/ kdls 'pronunciation’

In Urdu, the difference between the singleton and geminated consonants is contrastive.

3.2.9 Singleton and geminate consonants

i. /baca/- L to save /bacca/~ child
ii. /bala/- b disaster /balla/3 stick /baton
iil. /gada/1&- beggar /gadda/ VX quilt
iv. /paka:/ B 'cook’ /pokka:/ Bs  ‘'ripe’
V. /pata:/~ 'address' /patta:/ ~  'leaf

3.2.10 Syllable structure and Consonant clusters

Urdu attests canonical syllable structure that allows (C) (C) (C) V (C) (C) (C) (C). For

example, E.g., /[a:str/ 'learned book'; /stri:/ 'woman'.
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There are two types of consonant clusters. The first one is two-consonant cluster that allows
initial, medial and final. The initial consonant cluster permits (i) C+L/G; (ii) s+C, the medial
and final is general. The second one is three-consonant clusters which allows Initial, medial
and final. The initial permits /spr str smr/, the medial is general and the final allows /str ntr str

rdr/.

3.3 Telugu Language (dravidian )

Telugu is the state language of Andhra Pradesh and numerically is the biggest of the
Dravidian languages in India. It is spoken by more than 75 million people according to the
census 2001. Telugu is found recorded from the seventh century A.D. that it broke out into a

literary language.

Telugu belongs to the Central Dravidian group, though sometimes it is included in South
Dravidian since it is geographically contiguous to both the groups. Linguistically there is
more evidence to put it with the Central Dravidian group, though it shares several

phonological innovations exclusively with South Dravidian.
vii

Four dialect areas are recognised based on occupational vocabulary*".

1. South : Cuddapah, Kurnool, Anantapur, Chitoor.
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PLACE OF TELUGU IN DRAVIDIAN
DRAVIDIAN

SOUTH CENTRAL NORTH
DRAVIDIAN DRAVIDIAN DRAVIDIAN
TAMIL TELUGU KURUKH
MALAYALAM KUI MALTO
TODA KUVI BRAHUI
KOTA

KOLAMI
KANNADA

NAIKI
BADAGA

PARJI
KODAGU

OLLARI
TULU

GADABA

GONDI

Tab. 3. Showing the Language family of Telugu.

In Modern Telugu, the speech of the educated classes of the central coastal districts of
Andhra Pradesh (East and West Godavari, Krishna and Guntur) has come to be regarded as
the prestige-bearing variety. Says Bh. Krishnamurthy while describing the regional dialects
of Telugu : "... the central dialect was the home of modern standard Telugu which is based on
sistavyavaharika --the speech of the educated middle class. It is also used extensively in
modern poetry" (1979 b:16). The above region being naturally affluent, became a central of
intellectual and cultural activity. Most writers of fiction and plays, and newspaper editors
hailed from this area in the formative period of the standard language. Over the years this
variety has attained a high degree of uniformity and is promoted by the government for use in

educational institutions, proceedings of the legislature and for use in newspapers and on
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radio. As a result of its propagation by the mass media (particularly the cinema), the speech

of this area has spread to other regions of Andhra like Telengana and Rayalaseema.
According to Krishnamurthy :

" Standard Telugu links up within a single network of communication all regional varieties
through the spread of mass media, education and urbanization. Speakers of non-standard
Telugu make conscious efforts to imitate and acquire it because it is prestigious to use it in
speech and writing. As a frame of reference, speakers are aware of the distinction between
what is standard usage and what is not, mainly in pronunciation, verbal and nominal

influence, and the choice of certain lexical items" (ibid. : 17).

3.3.1 Consonant Phonemes

Labia | Labio | Dental | Alve | Post - | Retrofle | Palatal | Velar | Glot
1 - olar | Alv X tal
Denta
1
Stop |p b t o d t d k g
p" bh th b th qh kb gh
Nasal m n n
Trill r
Fricati f S J ) h
LatApp 1 1
Approx W ]
Affrica tf dz
te
o ds

Table 4 Showing consonant phoneme in Telugu
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3.3.2 Distribution
a. Consonants occur in all positions, with the fosllowing restrictions:

i. Only /m w j/ occur word-finally.

ii. /| n/ do not occur word-finally.

b. Geminate consonants occur inter-vocalically, except for the following:
/ph b dh th qh tf dzh kP gt s h/.

3.3.3 Lexical geminates

Geminate Consonants Gloss

/appu/ debt

/atta/ mother in law
/atta/ cover

/accu/ vowel

/akka/ elder sister

In Telugu, the difference between the singleton and geminated consonants is contrastive.

3.3.4 Singleton and geminate consonant

Words Words
1. /koni/ 'to buy' /konni/ 'some'
ii.  /ata/ 'there' /atta/ 'cover'
1ii.  /ada/ 'measure’ /adda/ 'a lump'
iv.  /boma/ 'eyebrow' /bomma/ 'toy'
V. /mona/ 'tip' /monna/ 'day before yesterday'
vi.  /mola/ 'waist' /molla/ 'jasmine’'

3.3.5 Morpho-phonemic processes
The following bases take the suffix ana to form noun

tella white tellana whiteness
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pacca green paccana greenish

erra red errana redness
nalla black nallana blackness
pulla sour pullana sourness
cappa tasteless cappana tastelessness
sanna thin sannani thinness

Bases of type (C)VCCYV ending in ccu drop their final ccu and take ppu.

accu to pay appu loan
meccu to praise meppu pleasing
heccu to increase  heppu extra

The following bases take emna. In the base milcu the medial I get assimilated with ¢ before

taking the suffix .

duvvu to comb duvvena comb

nilcu to stand niccena ladder
Derived by the gemination of the penultimate consonant.

kanu to see kannu eye

manu to live mannu earth

The following bases ending in ru. Here 'r' is turned into geminated '[' to form plural marker.

uru ~ ullu villages

kuduru ~ kudullu portable furnaces
go:ru ~ go:|[u nails

ni:ru ~ ni:|Ju water(pl)

niduru ~ nidu(u foreheads
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no:ru ~ no:|Ju mouths

verru ~ ve:|[u roots
veduru ~ vedu|lu bamboos
kaduru ~ kadu[[u spindles

The following bases ending in lu. Here 'I' is turned into geminated /' to form plural marker

ta:be:lu ~ ta:be:|[u tortoises
to:de:lu ~ to:de:[[u wolves
ki:lu ~ ki:|[u joints
kunde:lu ~ kunde:(Ju rabbits
ve:lu ~ ve:|[u fingers
me:lu ~ me:|[u benefits

The following bases ending in Zi. Here 'I' is turned into geminated '/' and 'i' turned into 'u' to

form plural marker:

tiragali ~ tiragal|u hand mills
ca:kali ~ ca:kallu washer men
goddali ~ goddallu axes

na:gali ~ na:galju ploughs
mangali ~ mangalu barbers
mosali ~ mosal]i crocodiles
ro:kali ~ ro:kallu pestles
vakili ~ vaki(lu front yards
mungili ~ mungillu front yards
a:kali ~ akau hungers
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cekkili

lo:gili

plural marker.

paccadi
bandi
badi
tindi
calividi
ma:midi
gummadi
mudi
madi
ko:di
podi

gudi

The following bases ending

marker:

pandu
gundu

rendu

gu:du

cekkilu

lo:gi|Ju

paccallu
bal[u
bal[u
til[u
calivillu
ma:mi[lu
gummal[u
mul[u
mallu
ko:|[u
pollu

gu{[u

in ndu. Here

pa(lu
gu{[u

re|[u

gu(lu

cheeks

spaces inside a house

The following bases ending in ¢fi. Here '¢' is turned into geminated /' and 7' into 'u' to form

chutneys
carts
schools
eatables
sweet cakes
mangoes
pumpkins
knots
pieces of land
hens
diamonds
temples

'nd' is turned into geminated /' to form plural

fruits
balls

twos

The following bases ending in gdu. Here '¢' is turned into geminated /' to form plural marker.

nests
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ku:du ~ ku(Ju meals

mu:du ~ muju threes

e:du ~ e:|lu years

na:du ~ na:([u days

peradu ~ peral[u backyards
beradu ~ bera|[u barks

va:du ~ va:||lu they (remote)
vi:du ~ vi:Ju they (proximate)

The following bases ending innnu.
kannu ~ kallu eyes

pannu ~ pallu teeth

Bases ending in &' optionally drop their final 'i' before the sociative suffix to:
ce:ti + to: ~ ce:tto: with the hand
ra:ti +to: ~ ra:tto: with the stone

3.3.6 Vowel length is contrastive in Telugu
In Telugu, the difference between two vowels is contrastive.

(a) Quality-short vowels:

/al ~/a/ /katlu/ 'ties' /katlu/ "bundles'

N/ ~/ /pi:flu/ 'to split' /pitlu/ 'birds'

fuz/~h/ /cu:tlu/ 'silver rings' /cutlu/ 'cigars'

/ol ~/d/ /mokka:/ '[s it an oath?' /mokka:/ 'Is it a plant?'
/u/~/o/ /uppu/ 'salt' /oppu/ 'to agree'
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(b) Quality-long vowels:

/a:/ ~/a:/ /pa:tlu/ 'difficulties' /pa:tlu/ 'songs'
N:/~1:/ /mi:ra:/ 'are you?' /mr:ra:/ 'Is she Mira ?'
/o:/~la:/ /ko:tlu/ 'crores' /ka:tlu/ 'forts'

(c) Quantity
/al~/a:/ /adu/'to press' /a:du/ 'to play'
/i/~/1:/ /idu/ 'to put' /i:.du/ 'age'
fu/~ha:/ /udu/ 'to plant' /u:du/ 'to come out'
/o/~/o:/ /toli/ " in the beginning' /to:1i/ 'having sent'
lel/~le:/ /veli/ 'outside’ /ve:li/ 'of the finger'
/al~Ia:/ /3oda/ 'plait’ /30:da/ 'way'
fu/~M:/ /puta/ 'page’ /pu:ta/ 'half day'
/o/~[a:/ /kona/'tip' /ko:na/ 'a village'
N~/ /1ka/ 'hereafter' /t:ka/ 'feather’
J&e/~l&:/ /ma&da/ neck’ /me:da/ "palace’

3.3.7 Syllable Structure and Consonant cluster

Urdu attests canonical syllable structure that allows (C) (L/G) V (N) (C). There are two types
of consonant clusters. The first one is two-consonant cluster that allows initial, medial and
final. The initial consonant cluster permits C+L/G (limited to loan-words from Sanskrit and
English), the medial one is general and the final one is nil. The second one is three-consonant
clusters which allow only medial that is general (More commonly with a nasal). In Telugu,
two consonant clusters are very common and can occur initially and medially. Consonant

clusters cannot occur word-finally in Telugu.
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3.4 Telugu variety of English

The alternate names of India English are names of non-standard varieties of English spoken
in India include Babu English, Butler English and Hinglish or Benglish. The variety being
described is an educated variety of English in India. The main region is W.B, U.P, Bihar,
Chattisgarh, Jharkhand, Delhi, A.P, Maharashtra, Kerala and Tamil Nadu.

This is a variant of General Indian English, spoken by Second Language users of English
with Hindi or Kerala as their mother tongue. The term 'general Indian English' was first used
by Bansal (1974) as the standard variety devoid of regional features, and based on the output
of standard pronunciations of English across the country. The term is controversial in its

present use.

3.4.1 World English
English has been considered and recognised the status of Global language for a long time and

considered as a language of power and politics by the people of different nationalities. The
initialization of this process dates back to the time of colonization when the colonizers were
awestruck at the language of their masters. The process enhanced when the colonizers
imposed their language and carved its status when people of different tongues tried to learn
the new language. English, hence was tamed by a large number of people from different
countries for different purposes through various methods and strategies, giving rise to various

marked linguistics features.

3.4.2 Varieties of English
There are a number of varieties in English all over the World, depending upon the speaker's

first language or mother tongue. People of the different varieties has come through a number
of methods. Some people by listening or imitating or other by communicating in broken
English and may others by formal education in schools and colleges. English, around the
World, has distinct features that points to the speaker's first language. No matter how well
trained a second language learner is, he/she still exhibits some features of their first language
in terms of accent, phonetics, phonological or prosodic features. By their accent or
pronunciation we can see marked differences. For example, English spoken in America is
different from the English spoken in British English, which is different from the Australian
English or Arab or African varieties. The works done on World English also state that the
pronunciation pattern of English also varies within a country. English spoken in Canada in

North America varies from that of Brazil in South America.
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3.4.3 Dialects of English
English has different dialects. English spoken in America is different from British English,

which is different from the Australian English or the African variety of English. The studies
done on World-English also demonstrates that the pronunciation pattern of English also

varies within a country. English spoken in North America varies from that of the South.

3.4.4 \Varieties of English in India
English came into being in Indian through missionaries, traders and then showed its valour

after the British colonizers. According to Kachru (1983), English has been indianized in India
like other countries. Though English paved its path to India in 600, by the establishment of
the East India Company, the English language was introduced into the Indian educational
system in 1857 by the establishment of Bombay, Madras and Calcutta Universities.
Introduction of English (1956) into the curriculum of schools and universities gave a different
status to English. A lot of Indians, who had access to education, started to learn English in a

formal setting, which also made them capable of mixing and switching the language.

3.4.5 General Indian English (GIE)
English penetrated into the Indian culture so well that Indians gave a new face to it. Looking

at Indian English in a large context will not be fair. In a pluralistic, multicultural country like
India, we will have to step down further so as to understand what exactly are included under
the umbrella term Indian English. India itself is a land of more than a thousand languages,
belonging to four major language families, and each having its own varied features. One
language may have various dialectal varieties which may or may not be throughly mutually
intelligible. Enlish which include, vocabulary, accent, phonetic, phonemic, syntactic,
semantic and pragmatic features. general Indian English (GIE) that is taken into consideration

is the variety of English spoken by the educated mass of India.

The formula of reciprocity can be seen vividly that there are a number of words that are taken
into English from the Indian languages. Similarly, a lot more words are included into the
vocabulary of Indian languages and are adopted accordingly. Words like avatar, bunglow,
chutney, curry, hullabaloo, jungle, juggernaut, khaki, yoga etc. are taken into the English
Vocabulary from various Indian languages whereas bus, tire, puncture, black board, school,
college, University, office, battery, pencil, television are some of the many words that are
borrowed from English. This kind of borrowing, switching and mixing of languages, is not a

simple act of communication but includes complex process of learning the new language,
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adapting it and using it accordingly. So as to understand the above mentioned complexicities,

one should have a basic understanding of Second Language (L2).

3.4.6 Second Language (L2)

What is a Second Language, L2? Why is the knowledge of Second Language important, in
the context of India? there are many arguments associated with the status of second language.
there are a few who believe that second language is one of the two languages in which the
speaker is less fluent. There are some who support the idea that it is the second language that
the individual has been introduced to. However, it is right to look at L2 as a language which
is not native to the speaker to which he/she is introduced after their first language. According
to Kapoor (1992) a second language, in the context of the "three-language formula, is what is
introduced after the primary stage and has a pedagogical as well as a functional
definition"!Vill, It is also important to note that the speaker may or may not have a native like
fluency. The question on the importance of second language in the Indian context is relevant
due to several reasons, of which one has been stated earlier. That is, the multicultural and
multilingual India ahs people coming from various cultural backgrounds, speaking different
languages. It is impossible for one to stay back in his/her own village throughout their
lifetime. One has to come out of their comfort zone, mingle with people from different
backgrounds and of different languages to build up their social and economic life. That is
facilitated only by a common language that is mutually intelligible, which quite often turns to
be English. More importantly, English as a language of Science and Technology has taken
the importance of English language learning to another level. Wherever many languages
come together, and there is a difficulty in deciding which language to be considered, English
always act as a bridge or a contact language. the official language status given to English by
the Indian constitution makes this point clear. So as to use English appropriately in such

situations, one has to know how to make proper use or communicate in English.

English is taught as a second language in all the schools in India. However, the situation in
India is that English, a foreign language, is taught to the Indian students teachers who also
learnt English as a second language. This, obviously, results in the Indianization of English or
a nativized English which is embellished with quite a lot of Indian linguistic features.

However, such interferences occur due to many other reasons too. As stated earlier, English

49



in India acts majorly as a contact language and is widely used as a tool for education. Most of
the English is in the written form. The phonetic features acquired are distant from the native
variety since the L2 learners' primarily source is the written texts rather than the speech form.
It is only in the recent years that the exposure to the R.P of British English has been
facilitated. Hence, majority of the Indian speakers of English associate the features of their

native language to learn and use English.

As stated earlier, English spoken in each of the Indian states/regions is distinct and is
nativised according to their native language/dialect. Second language phonology tries to
analyze the pronunciation patterns of adult learners of a second language. The phonology of
second languages is difficult from that of the first languages in umpteen ways. The
differences can be understood in terms of the general characteristics of second languages,
such as slower speech rate, lower proficiency/fluency than native speakers, and from the
interaction between non-native speakers' first and second languages. This dissertation will

look into the Second language phonetics and phonology of Telugu variety of English.

3.4.7 Consonant Phonemes

Bilabia | Labio | Dental | Alveo- | Post- | Retrof | Palata | Velar | Glott
1 Den Alv lex 1 al
Lar
Plosive | p b td t d k g
(b" (d" (g"
Nasal m n )
Tap r
Fricativ s z |[ h
€
Approx v J
Lat 1
Appr
Affricat tf d3
€

Tab. 5. Showing consonant phoneme in Indian variety of English
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a. The phoneme / v / is phonetically different from the native English (NE) phoneme /v/ of

which it is a substitute, but the / v/ is a new phoneme.

b. /z/ and /3/ have merged into /z/, there being no post-alveolar voiced fricative in the Filter.
c. The following phonemes have different phonetic qualities from the segments in NE:
/thd tdrinplace of /0 & t d 1/ respectively.

d. The following phonemes with restricted occurrence have been added without
corresponding consonants in NE: / bY/ as in abhor, /d"/ as in adhere, ad hoc, ad hominem, /g*/
as in ghost, ghastly, Ghana,ghibli, ghetto, gherao etc. These consonants are based on the
orthographic representations of the words in which they occur.  (Pandey P. 2014)

3.4.8 Distribution
a. The consonant phonemes occur in all positions with the following restrictions:

1. / t/ optionally does not occur before consonants and word-finally. The optional deletion of
/ ¢/ is restricted to the word domain. If dropped finally, it does not surface, even when the

following word begins with a vowel, e.g. /do riva iz floin/ The river is flowing.
ii. Word-medially, /1/ always occurs with a following / g/, e.g. /siy/ sing, /riny/ ring, but
/ siggin/, /ringin/ singing, ringing.

b. Geminate consonants occur within morphemes, e.g. innate /inne:t/, happy /happi:/ , lucky
/1akki/, very /verri/, ever /evvo/, anniversary /e@nniv3:sori/. as well as across morphemes, e.g.
illegal /illi:gol/, unnoticed /Annoutist/, unnatural /onneetfuvrsl/, irregular /irregjolar/ and

immovable /immu:vabal/ etc.

3.4.9 Syllable Structure and Consonant clusters

Indian variety of English attests canonical syllable structure that allows
(CO)COHCO)V(C)(CYC)C). There are three types of consonant clusters. The first one is two-
consonant cluster that allows initial ((i) C+L/G; (ii) s+C.), medial and final. The second onne
is three-consonant clusters which allows initial(/spr str smr/), medial and final (C+C+s/z/t/d/
0). The third one is four-consonant clusters which initial : Nil, medial : general and final: If

0s, -mpts, -kst/ 0s (as in native English)
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Trask (1996:154) asserts that "geminate consonants occur in English only at morpheme
boundaries". For instance night time, book case, solely, non-null, roommate etc. The word
night time is orthographic and it is fake geminate proposed by Alan S. Kaye. Even book case
is also not a natural to him. (Alan S Kaye). Roch and Hartman (1997:522) transcribe all of
the un- words with geminated [nn]: un named, unnatural, unnecessary, unnavigable, unnerve
and unnumerable etc. It contains all the words found in Roach and Hartsmen (1997) except
pen knife and un known have geminated [nn], where as Abercrombie (1967: 82) has this to

say:

Double consonants must be distinguished from long consonants. A double consonant is one
whose duration extends over two syllables, whereas the duration of a long consonant is
confirmed to a single syllable. Double consonants are free frequently found in English,

especially at word junction: wholly (as said by many), unknown, book case, this Sunday.

3.4.10 Characteristics of the varieties of Indian English
There are various reasons for the geminating of consonants in Indian English. Some of them

are cited below:

3.4.10.1 Nativization

In Tamil, stops and fricative do not occur word finally and there is a tendency in present day
colloquial Tamil to geminate the final consonant and insert the vowel [ & ] word finally to
form a separate syllable. This is carried over to Tamil English, too. Therefore, Gemination of

final consonant is quite commonly heard in T.E (Nagarjan 1985). For instance,

) Indian English Received Pronunciation
i. [bassi] -bus /bas/
ii. [betti] - bat /baet/
iii.  [bukki] - book /buk/
iv. [waiffi] - wife /wart/
v. [maggi]-mug /mag/
Exception :
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1.  [ganni] - gun /gan/
ii.  [himmi]-hymn /him/

3.4.10.2 Orthographic Shape
The reason for the 'doubling or gemination of intervocalic consonants in Indian English are

the strong tendency to pronounce words according to their orthographic shape.
Understandably, I. E. makes extensive use of spelling pronunciation. The Indian English
speaker have a tendency to geminate the consonant represented in spelling by a double letter.
This phenomenon leads to the gemination of intervocalic consonants which occur twice in
spelling. This phenomenon is found in most of the Indian English speakers. The British

pronunciation has also been given side by side. The instances are cited below:

(1) Indian English Received Pronunciation
[baftor] - butter’ /bata(r)/
[fulli] - 'fully’ /foli/
[terrifik] - 'terrific' /torifik/
[ekko:dig] - according /oko:dig/
[ettempt]- attempt /atempt/
[1lli:gl]- illegal /ili:gl/
[irregular]- irregular /iregjolor/
[okke3n]-occasion /okerzn/
[haeppi] - 'happy’ /haepr/
[1akki] - 'Tucky' /Iaki/
[Japplai] - 'supply’ /soplai/
[Jupprim] 'supreme’ /su:pri:m/
[ripplai] 'reply’ /riplar/
[battar ] 'butter' (in Telugu English) /bata(r)/
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[rabbar] rubber' (Telugu English) /taba(r)/

[sammar] 'summer' (Telugu English) /samo/
[natting] 'mothing' (Telugu English) /naB1m/
[jesse] 'essay' (Telugu English) /eser/
[appo:zifan] 'opposition' (Telugu English) /opazifn/
[vinnor] 'winner' (Telugu English)™ /wimna(r)/

Krishnamurti (1978) points out that gemination is a typical feature of Indian English. He adds
that it is caused mainly because of the English spelling. He lists a number of examples in

order to prove his point:

(2) mellow, fully, error, burrow, buzzing, bitter, utter, giddy, muddy, bigger,
beggar, kissing, fussy, puffing, stuffy, trimming, dinner, rubber, sipping, upper,

3.4.10.3 Transliteration
There is evidence for the gemination of these words in LE. from the signboards also, which

translate the English words into local orthography. For example, in Telugu newspapers it is
found that the word 'combing' is incorrectly transliterated as /tfekku/ instead of /tfek/. If the
press media use of the right orthography symbols of Telugu for the transliteration of English
words it is not difficult for the readers to know the correct pronunciation of English. Perhaps
the newspaper editors do not know the English pronunciation of the word 'check’ is /tfek/ and
not /tfekku/. And there are many other examples found in the newspapers, which misled the

readers to pronounce gemination. For example,

3) * fro:ddu/ instead of  /ro:d/
*/pressu/ " /pres/
*/tikkettu/ " /thikit/
*/appar/ " /Apar/
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3.4.10.4 Emphasis
One of the means of emphasizing in T.E. is by geminating a medial consonant because, at

that place, there is no contrast between a single and a double consonant.

Examples:
4) [juu ken go: enniva:r]
You can go anywhere
[nevvar se: no:]
Never say no
[evverivan iz gud]
Everyone is good
(Nagarjan 1985)
3.4.10.5 The influence of mother tongue

According to Jayaprakash (2005) if a word final consonant is preceded by a short vowel it is
generally geminated by a Telugu speaker. As Telugu is a vowel ending language, the words
ends with a vowel only and not with a consonant excepting the bilabial /m/. So there is a
tendency in colloquial Telugu to geminate the final consonant and insert the vowel [u] word
finally to form a separate syllable. This is carried over to Telugu English. Therefore,
Gemination of final consonant is quite commonly heard in T.E. For example, /p/ in the word

'slip' is geminated and mispronounced */slippu/.

Likewise,
(6) Telugu English Received Pronunciation
*/pennu/ 'pen’ /pen/
*/kattu/ 'cut’ /kat/
*/bassu/ 'buss' /bas/
*/kappu/ 'cup /kap/
*/tikku/ 'tick' /tik/
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*/kikku/ 'kick' /kik/

*/eggu/ 'egg' /eg/

*/bukku/ 'book' /buk/
and so on.

This is because of the influence of the mother tongue of the speaker when he/she speaks other

languages.

3.5 Discussion
So it is evident from the above data that Indian English allows gemination. This is because of

the influence of the mother tongue of the speaker when he speaks other languages. Kamoli
Prakash (1991) says gemination is pan Indian feature. First of all strong influence of spelling
is seen in geminate articulation of consonants. In words such as summer /samma/, happy
/heeppi/, killing /killing/, /bitte/ or /bitts/, double articulation of the medial consonants is
evident. This is also true of words that have two separate letters that could stand for the same
sound such as lucky. Further, emphasis and exaggeration bring on double articulation - in You

will be utterly miserable, utterly can have /tt/ in emphatic speech.

Another aspect related to spelling also prevails. Since a number of English words are merely
heard (often mispronounced) and are not seen in printed form by a multitude of Indians, it is
not uncommon to see misspellings in signs across the country. Some examples are will for
wheel, rashberry for raspberry etc. This is true of educated Indians as well; students have

such spellings as wholistic, vocal chords, auxillary etc. (Sailaja 2009).

3.6. Summary

The chapter discusses the pattern of geminate and gemination in Indic Languages. In the
languages examined geminates commonly occur in the intervocalic position. The languages
have geminate consonants as well as the singleton contrast. It is also reported that all the
languages except Bangla have very few singleton-geminate contrast. In Bangla all geminate
consonants contrast with singleton consonants. Geminate consonants occur except for the
following: [b" [ h j] in Urdu. A sequence of a long vowel followed by a consonant has the
lexical alternant of a short vowel followed by a geminate consonant, e.g., /dorva:za:/ ~

/dorvazza:/ 'door'. Urdu allows lexical geminates as well as singleton-geminate contrast.
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There are two types of consonant clusters. The first one is two-consonant cluster that allows
initial, medial and final. The initial consonant cluster permits (i) C+L/G; (ii) s+C, the medial
and final is general. The second one is three-consonant clusters which allows Initial, medial
and final. The initial permits /spr str smr/, the medial is general and the final allows /str ntr str
rdr/. Geminate consonants occur inter-vocalically, except for the following: /ph bt d" th dh ¢/
dzh kP gt s h/ in Telugu. Telugu also permits lexical geminates as well as singleton-geminate
contrast. Telugu allows morpho-phonemic processes resulting with geminates. The chapter
also delineates the variety of Indian English with special reference to Telugu English (TE).
There are various reasons for the geminating of consonants in Indian variety of English. The
study also explains how gemination processes present in Indian Languages are transferred to

Indian English.
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CHAPTER IV

PHONOLOGY OF GEMINATES

4.0 Phonological studies of geminates
There are two main yet debatable approaches to geminate representation. The first one is the

length analysis and the other is moraic analysis. The difference between the two is that in the
former approach, the geminates are linked to two slots on the skeletal tier (Leben, 1980,
McCarthy, 1979), whereas, later approach asks to connect them to two root nodes (Selkeirk,
1991). This representation takes into account the length of geminates and allow their parts to

behave independently under some phonological conditions.

Further, two important phenomena are observed in geminates, which are called as Geminate
integrity and inalterability (Hayes, 1986a, b; Kenstowicz, 2973; Kirchner, 2000; Schein and
Steriade, 1986).

Integrity refers to the resistance to phonological processes by geminate consonants leading
to violation the unity of the segment, such as, epenthesis. This phenomenon supports the view
of geminates as single units on the segmental tier. For example, in Arabic, vowel epenthesis
that affect certain consonant cluster, including concatenated geminates, is not applicable to

underlying geminates (example in 1 from Palestinian Arabic, from Dmitrieva O 2012).
(1)  /sitt/ * [sitit] "grandmother" (monomorphemic)
/fut+t/ [futit]  "entered" 1 p.sg. (concatenated)

Languages with reported geminate integrity effects include Semitic languages (Palestinian
Arabic, Tunisian Arabic, Classical Arabic, Moroccan Arabic, Tiberian Hebrew, Amharic),
Berber languages, Pero (a Chadic language), and Kolami (Central Dravidian).

McCarthy (1979) and Leben (1980) establish an analysis of geminates based on Goldsmith's
(1979) theory of Autosegmental Phonology known as CV Phonology. CV representations
further divide the autosegmental feature matrices into two tiers; a melodic tier containing the
feature matrices and a skeletal tier containing timing slots. The common form appears as

shown in (2).
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(2) a. singleton b. geminate c. cluster

C C c C

4.1 Related works in phonology

4.1.1 Literature Review for Phonological Analysis

In this section, we will discuss the results of phonological studies of gemination occurring in
a few languages in the world. Languages taken into the consideration are- Jordan Arabic,
Lebanese Arabic, Sienese Italian, Cypriot Greek, Japanese, Wolof (a West Atlantic

language), Bagla, and Farsi-English bilinguals who are staying in Canada.

4.1.1.1 Jordonian Arabic. (2011)
Abu Abbas et al. (2011) have focused specifically on the phonological status of the final

geminates in Arabic spoken in Jordan from the perspective of the Optimality Theoretic
account. In doing so, they have figured out that a ban on the trimoraic syllables leads to the
reverse process of de-gemination. In addition, they have also provided a significant
distinction between geminates on one hand and long consonants on the other hand based on

moraicity.

A little explanation of the process of de-gemination is being given here. Geminates in JA are
found either ‘true’ or ‘fake. As a true geminates, they are immune to epenthesis, wheras, as
‘fake’ they are usually be split by an epenthetic vowel. Now, when a true geminate happens
in a monosyllabic word alog with a long vowel, it leads to activation of a degemination
process as a result of a constraint against trimoraic syllables available in the language.
Further, in case of a geminate followed by a word beginning with a consonant cluster, the

CCC cluster is split between the first and second consonants due to the epenthetic vowel.

Authors found that Geminates in coda position do not violate *CM. This makes them
behaving differently from their singleton, in the sense that, geminates are moraic word-finally
while singletons are not. Among other observations, authors reported that the degemination
doesn’t lead to a MAX violation. Therefroe, word-final geminates exhibit distinctiveness,

thereby occur in minimal pairs with their singleton counterparts.
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In a nutshell, authors finally concluded that geminates are moraic in nature whereas

consonants are not.

4.1.1.2 Farsi-English. (2017)

Rafat et al. (2017) have demonstrated an acoustic study of geminate attrition spread across

three generations of Farsi-English bilinguals who are staying in Canada. One of the primary

objectives of this study is to figure out whether the geminate-singleton consonant length
contrast attrites across three generations. The secondary objective is to determine the role of
the universal phonetic factors on the very process of geminate-singleton length contrast

attrition.

The impact of the voicing was examined as the predictors of geminate attrition in eight Farsi-
English bilinguals. They are divided into three generation of categories: first generation, 1.5
generation and second generation. The second generation (1.5) differentiates children of
Iranian immigrants who later had acquired Farsi as their first language. They came to Canada
between the ages of 5-14 from the third category. So far as the methodology is concerned, the
productions of the bilinguals were compared with the productions of three homeland variety
controls. For this very purpose, the respondents were presented with a word-naming task
which included 108 number of words. The PRAAT software was used to analyze acoustically
for about 2398 tokens. Here, attrition was denied in terms of changes in mean duration of
geminates relative to their singleton counterparts, percentage of geminate-singleton de-
gemination, and category overlap. For the statistical analysis of Mean durations a 3-

way,mixed-model, repeated-measures ANOVA was utilized.

In sum, authors have investigated phonological attrition of geminate-singleton consonant
length attrition in a language contact situation across the three generations. They have found
evidence of attrition of this phonological contrast and a gradual shift towards English in the
production of our participants. Specifically, we found that generation is a predictor of the
degree of phonological attrition, in which the degree of attrition increases in successive
generations. While there was enough evidence to suggest that more marked geminate
consonants were shorter than less marked ones, there was no evidence that either manner or
voicing predicted the degree of attrition across generations. his might be due to a small
sample size and we believe the effect of both universal phonetic factors and social factors in

phonological attrition merits further investigation.
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4.1.1.3 Sienese Italian (2004)
Stevens and Hajek (2004) have conducted a study on the role of pre-aspiration in voiced and

voiceless geminates stops in Sienese Italian.

In their previous studies, authors had found unexpected variability in the articulation of long
voiceless stops, showing frequent pre-aspiration & other glottal effects. To move further, in
this study, they compared voiced & voiceless long stops with an objective to figure out
whether voiced stops are subject to some kind of articulatory shift that might parallel pre-
aspiration. Their investigation of long voiceless & voiced stops confirms that both categories
are subject to acoustic variability, of different kinds. The long voiceless stops are often pre-
aspirated (48%), whethreas, the voiced stops are subject to frequent partial devoicing (34%).
Thus, their initial hypothesis that the presence of pre-aspiration is paralleled by devoicing
gets confirmed, & leads to the support the a cross-linguistic correlation between the two
phenomena. It was found evidently that devoicing of voiced stops develops with a time lag

after pre-aspiration of voiceless stops.

Authors concluded that in the process of germination in Sienese Italian, long voiced stops are
often partially. This suggests that pre-aspiration & devoicing are likely related. For this, they
further offer an articulatory explanation supported by a number of observations. They
recognized the conflict between increased speech rate & the reduced available time for
articulatory gestures as it leads to articulatory reduction. Further, while articulating the pre-
aspirated geminate stops, the period of closure is reduced, but the overall period of
voicelessness remains maintained. It should be noted that pre-aspiration keeps voicing out of
the transition from vowel to consonant in /VC:/ sequences. This is considered as a kind of
perceptual enhancement. In this, even while the speakers produce [hp], the long period of

voicelessness tends the listeners to interpret it as /pp/ and not as /p/ or /(b)b/.

4.1.1.4 Lebanese Arabic (2007)

Khattab (2007) has attempted a phonetic study of the germination in Lebanese Arabic on the
temporal relationship between geminate consonants and vowel length.

This study is different from the previous studies in the sense that, focuses more on the effect
of style on absolute and proportional durations with the elicited data, and not merely applying
controlled data. For that matter, it utilized both word-lists and spontaneous speech corpus.
The field work was performed in the Beirut region, and the voice of five female participants

was recorded while asking them to read aloud. The speakers were provided the word-lists of
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medial singleton and geminate consonants preceded by long and short vowels. For the speech
corpus, the experiment was considered the instances of natural conversational contexts.
Thereafter, suitably, acoustic and auditory analyses were made of medial consonants and of
preceding and following vowels.

The author witnessed different observations for word-lists and speech corpus set studies. It
was found that word-lists exhibit distinct distributions for singleton and geminate consonants
and for short and long vowels. On one hand, Medial consonants and preceding vowels show
proportional instead of absolute temporal compensation. On the other hand, in spontaneous
speech corpus set in a natural context, the distributions for singleton and geminate consonants
and for target short and long vowels show considerable overlapping. However, the target long
vowels and geminate consonants overlap in duration with singleton targets in word-list style,

but proportional durations still contribute to the percept of phonological length.

4.1.1.5 Cypriot Greek (2005)

Loukina (2005) has presented a study on the phonetics and phonology of Cypriot greek
geminates in spontaneous speech. The study figures out considerable variability in duration
of consonants. Consonants preserve a contrast in duration under the same phonological
conditions. It may be considered as a phonological opposition and not the effect of phonetic
factors. The argument that spontaneous Cypriot speech shows considerable influence from
Standard Modern Greek has also been put forth. It may account for additional variation in the
consonantal duration and articulation.

It should be noted that the so-called “geminates” are one of the most well studied subjects in
Greek dialectology. Modern Greek dialects are sometimes divided in linguistic studies into
two major groups: “geminating” and “non-geminating”. Among geminating dialects are those
of the South-eastern group, including Cypriot, Dodecanese, Chios and Greek dialects of
Southern Italy. There seem to be no traces of gemination to the West of the Greek-speaking
area, in the dialects of Santorini, Myconos, Euboia and in mainland Greece (Newton 1968:

18).

4.1.1.6 Japanese loanwords (2009)
Haruo Kubozono, Junko It6*, Armin Mester*(2009) in their paper Consonant Gemination in

Japanese Loanword Phonology,mentions that the distribution of geminate obstruents in
Japanese loanwords is very complex. On one hand, some consonants are more prone to
gemination than others, on the other hand, one and the same consonant is more likely to

geminate in some phonological contexts than in others.
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This paper makes an attempt to study these problems by considering the relationship between
consonant gemination in native words and that of loanwords. It was observed that the
distribution of geminate obstruents as opposed to single obstruents (for example, /pp/, /tt/,
/kk/ vs. /p/, It/, /k/) is determined in loanword adaptations in Japanese, whose native system
employs consonant length contrastively. To explain this phenomenon, authors proposed a
principled prosodic phonological analysis. This states that gemination is allowed in a
language only when it improves prosodic structure. Their analysis exposits that loanwords
gemination is essentially an output-oriented phenomenon and also loanword phonology is not

only closely related with native phonology, but also, it is severely constrained by it as well.

4.1.1.7 Bangla (2009)

Somdev Kar (2009) utilized Optimality Theoretic Analysis for studying Banga Gemination.
This paper attempts to identify and analyze different types of gemination processes in Bangla.
The focus is mainly on the phonological representation of sound combinations which forms a
set of valid geminates in this language. He argues for three major types of gemination
processes present in modern Bangla and a stratification strategy for the relavant lexical items
based on their origin (SB, NB and OB, depending on the native vs. two type of borrowings).
An analysis of these gemination processes are given in the framework of optimality theory
(OT). Therefore, the constraint-based analysis of OT is organized in a threefold argument
structure for each stratum. The conclusion is drawn towards an understanding of gemination
processes of Bangla for different categories of lexical items and their phonological
formuations. On The OT analysis for the gemination process given in this study covers

almost all possible gemination cases in the Bangla vocabulary.

4.1.1.8 Wolof (2003)

Arthur J. Bell (2003) reported in his study, Gemination, Degemination and Moraic Structure
in Wolof. There is a rich system of concatenative morphology in Wolof (a West Atlantic
language spoken in Senegal and the Gambia by about six million people), consisting mostly
of suffixes that attach to verb and noun roots. A number of suffixes trigger changes in the
root to which they attach. These changes include gemination, degemination, vowel
shortening, fricative-stop alternations, and vowel alternations. Previous analyses of Wolof
consider these alternations to be morphological. Whereas, Arthur argues that, although
morphologically triggered, the alternations result from systematic phonological processes.
Using an Optimality Theoretic (OT) approach, he shows that a moraic analysis of

phonological structure in Wolof can account for restrictions on well-formed syllable types,
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the distribution of underlying geminates and prenasalized stops, and patterns of gemination
and degemination. In this paper , he argues for a moraic representation of geminates in

Wolof.

In Sections 2-4, I develop an analysis of Wolof syllables as weight bearing. He shows that
geminates contribute weight to a syllable, and provides representations of all basic syllable

types in Wolof.

In Section 5, building on the basic ideas from Section 4, he presents a unified phonological
analysis of gemination, vowel shortening, and fricative strengthening. He shows that these
three alternations are phonologically governed and triggered by the presence of a floating
mora at the left edge of geminating suffixes. In his analysis, morphologically triggered
gemination is a phonological process whereby weight is added, in the form of a mora, to a
singleton coda consonant. The ban on trimoraic syllables explains cases of vowel shortening
in Wolof.

Expanding the scope of the moraic account, he shows in Section 5.3 that fricative-stop
alternations in gemination are the result of a general constraint in Wolof against moraic
fricatives. The same suffixes that trigger gemination also trigger alternations in the root
vowels /o/ and /a/. He argues that these alternations are phonologically governed, although
the [a] alternation may also have a lexical component. Vowel alternations in gemination
environments are induced by the presence of floating vowel features associated with the left
edge of the geminating suffixes. He presents a series of constraints that can account for the
behavior of root vowels when under the influence of the floating vocalic features.

Finally, in Section 5.5, He argues that degemination is also a phonologically governed
process in Wolof, although it too is morphologically triggered. The presence of the
degeminating suffixes induces feet to conform to the ideal foot structure in Wolof-L.L. He
suggests that this behavior may be due to a process-specific constraint on footshape that has a
reflex in the general foot-shape preferences of the language.

Implicit throughout his discussion, and especially in more problematic areas such as vowel
alternation, is the question of what can be explained by phonology, and what must be
attributed to the morphology and/or the lexicon. The core data sets that he has analyzed —
gemination, vowel shortening and fricative strengthening — lend themselves very well to a
moraic account. By adopting moraic representations and an Optimality Theoretic framework,

he is able to present a unified account of gemination in which I show disparate data involving

64



segment length and feature alternations to be systematically governed by the phonology of
Wolof.

In his analysis of vowel alternations and degemination, he investigates the limits of a purely
phonological explanation. While he shows that a phonological account of these data is a
priori possible, there could in fact be a strong lexical component in either or both of these
cases. Nonetheless, part of successful research in any field involves testing the outer edges of
a theory — a particularly rewarding enterprise when the theory has proven to be a powerful
analytical and explanatory tool.

4.2.4 Rules of gemination in standard Generative phonology(begin with a brief
introduction here - a short passage)

Phonological rules can be best understood through the following phonological processes.

4.2.4.1 Assimilated Gemination
kor +te + kotte

4.2.4.2 Concatenative gemination
put +te + putte

pat + te + patte

4.2.4.3 Lexical geminates

1. /ata/ IoTlcustard apple' ---  /atta/ QAT 'soul'
ii. /foman/ N¥TH 'equal’------- /fomman/S*HT 'honour'
ii. /dofi/ (WA 'convict  ------- / doffi/wf3y 'FEM!'

Phonological rule 1

Gemination from the borrowed words in Bangla (Foreign words)
i. /sanjas/ ---- /fonnaf/

ii./sunja/ ---- /funno/

iii. /baljakal/---- /ballokal

Vi. /mrigju/----/mrittu/

Phonological rule 2
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C CC/IV V]

iii. /vidwan/---- /biddan/
vii. /padma/----/paddo/
viii. /chadma/---- /choddo/
ix. /agma/----/atta/

Phonological rule 2

Urdu

1. /baca/- a=to save
2. /bala/- udisaster
3. /gada/!=-beggar

4. poka:/ % 'cook’

5. /pata:/ ~ 'address'

Phonological rule 3

TELUGU

i. /adi/ 'that'  ---- /addi/ 'apply’'

ii. /atu/ 'that side' ---- /atfu/ 'pan cake'
iii. /vels/ 'time' ---- /vello/ 'went'

Phonological rule 3

/bacca/~- child
/balla/-Sstick /baton
/gadda/ '2-quilt
/pokka:/ 5 'ripe'

Ipatta:/ < 'leaf
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4.3  CV Phonology

The role of a syllable in phonological theory has been controversial. Like the word and
sentence, it is part of the conceptual baggage left from traditional linguistics. At various
points in the history of linguistics the syllable has been thrown out in favour of a better
theoretical concept. However, with each passing decade the role of a syllable has become
more significant. Generative linguistics has recognized the syllable as an essential concept for

understanding phonological structure.

Why did the syllable prove to be so elusive? What is a syllable and how do we define it?
How do we perceive it? What is its structure? And what is the motivation for positing the
syllable as a necessary concept in phonology? These are some of the issues that we shall

explore in the sections below.

4.3.1 Sonority
One reason the syllable has proved so elusive is that it lacks any direct uniform phonetic

correlates. It is not a sound, but a group of sounds. It is not one specific, uniform group of
sounds. Its shape and size varies from language to language. It is an abstract concept; we
cannot see it. We do not write in terms of syllables and we do not speak in terms of syllables.
It is, therefore, very different from a sound. The problem with the notion of the syllable is
that whereas most of the time speakers know how many syllables there are in a sequence they
have just pronounced/heard, they do not always know where one syllable ends and the other
begins. Intuitively, therefore, it is there at the back of the speakers/hearer's mind and yet it

eludes precise demarcation of its boundaries. What is a syllable then?

A working definition of the syllable as a phonological construct, is given by Blevins

(1995:207):

The syllable is the phonological unit, which organizes segmental melodies in terms of

sonority.

What is a segmental melody? A segmental melody is, of course, another way of referring to
the segment which is made up of features. It is assumed that each segment has an inherent

sonority, i.e. its relative loudness in comparison to other sounds.

In other word sounds can be heard as more or less loud in comparison to each other, provided
that their length, stress, pitch, velocity of air flow, muscular tension, etc. remain constant.

Hence, for example, the sound /l/ is considered more sonorant (that is heard as louder) than
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the sound /p/. A sonority hierarchy or a scale (Blevins 1995:211) showing the relative

sonority (loudness) of each sound as in (1) is generally, widely accepted among phonologists.

(1) Segment
/\
[-cons] [+cons]
/\ /\
[+low] [low] [+son] [-son]
[-high] [+high]  [mas] [+nas]  [+cont] [-cont]

NN

[+voice] [-voice] [+voice] [-voice]

The sonority scale in (1) is organised in terms of binary relationships. The left branch of the
tree in (1) is more sonorous than the right branch. The relationships in this tree are assumed
to be absolute in the sense that there is no attested language where, for example, [-low] is

more sonorous than [+low].

4.3.2 Syllable structure
We had earlier defined syllable as that unit which organizes segmental melodies in terms of

sonority. This suggests that not any sequence of sound can be called a syllable. A syllable has
an internal structure of its own. We know that the syllable has an obligatory and an optional
component. The obligatory component is usually a vowel, while the optional components are
consonants, which both precede and/or follow the obligatory component- the vowel.

Consider, for example, monosyllabic sequences like:
(2) bat /baet/ - where a consonant both precedes and follows the vowel.
at /&t/ - where a consonant only follows the vowel.

bye /bai/ - where a consonant only precedes the vowel.
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1/ai/ - where there is no consonant at all.

3) Onset nucleus Coda

b & t

4.3.3 Core syllabification principle
The syllable-building rules are very similar across languages. Since the nucleus is the basis of

the syllable, it is not surprising that the syllable is built outward from this core. The following

basic rules help us to assign syllable structure to any sequence of sounds in any languages.

(%) Rule A: Assingn a vowel to the nucleus.

Rule B: Assign a prevocalic consonant to the onset position.

Rule C: Assign a single unincorporated postvocalic consonant to the coda
position.

Take, for example, the syllabification of bat in (6).

By the application of rule (5a) we get:

(6) Syllable
Onset Rime
/\
Nucleus Coda
®

By the application of rule (5b), we get:
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Syllable

T

Onset Rime
Nucleus Coda
b &

By the application of rule (5¢) we get:

T

Syllable

Onset Rime
Nucleus Coda
b & t

Languages with clusters are said to have a more complex syllable inventory. therefore, we
need additional rules for syllabification in such languages. A disyllabic word like bitter (as a
adjective) in Indian English will be assigned the following structure by rules given in (5).

(7) Syllable Syllable
Onset Rhyme Onset Rhyme
Nucleus Coda Nucleus Coda
b 1 t t a) T
(by 5b) (by 5a)  (by 5¢) (by 5b) (by 5a) (by 5¢)



After teh application of rules given in (5) we still find that the initial [b] and the [r] are left
stranded. These are syllabified by rules listed in (8).

(8) Rule D - Assign additional prevocalic consonants into the onset position

following the sonority sequencing principle.

Rule E - Assign additional postvocalic consonants to the coda position

following the sonority sequencing principle.

Rule F - Sonority sequencing generalization (Clements 1990) requires

onsets to rise in sonority toward the nucleus and codas to fall in sonority from the nucleus.

Rule G - Sonority Scale (which ranks the entire class of speech sounds)

has vowels as the most sonorous and the voiceless stops as the least.

4.3.4 Sonority hierarchy scale
Least sonorant

A
voiceless stops
voiced stops
voiceless fricatives
voiced fricatives
nasals

Lr

glides

high vowels

mid vowels

low vowels

v

Most sonorant

Fig. 6. The chart is modified version of the sonority scale of Burquest and Payne (1993)
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Following rule (8d), we can assign the additional prevocalic consonatal /t/ to the onset
position (as shown in (9) prior to /t/ as /b/ is less sonorant than /r/. According to (8f) onsets

must rise in sonority towards the nucleus.

Similarly, rule (8e) will assign the additional postvocalic consonantal /t/ to the coda position
after /s/. Rule (8) states that codas must fall in sonority, /t/ is less sonoraous than /s/,
therefore, it follows rule (8f). Syllables constructed with rules (5) and (8) are known as core

syllables.

Given these rules, the sonority of the syllable peaks at the nucleus and descends toward the
margins as reflected in the sonority graph of the word protest and foundry in (10 a and b)

respectively.

(10) a.

4.3.5 Motivation for the syllable
Having established the internal structure of the syllable and the rules for core syllabification,

let us explore the reasons why we need a concept like the syllable in phonological theory.

It is claimed that the syllable is a natural domain for the statement of phonotactic constraints.
Phonotatic constraints refer to the limitations on the distribution of sounds and sound
sequences at various points (initial, medial, final) in the phonological word. For example, all
English speakers tacitly know that while lexical words may begin with tr- and str-,
sequences such as *tl- and *nt- are not possible as initial clusters in their language. But what
is it that we are claiminh here? Are we saying that no word in English can begin with a *tl-
sequence or are we saying that no syllable can begin with the sequence *tl-? Right now there
does not seem to be any difference between the two. However, consider words like
A[t?[lantic and aft"[rocious where the first /t/ is glottalised in Atlantic and aspirated in
atrocious. It is only a reference to the notion of a syllable and not the word which helps us

explain why only the /t/ in atrocious is aspirated and not the /t/ in Atlantic. The only possible
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All examples in (2) illustrate monosyllabic words of English. The important point is the

presence of a vowel, the obligatory component of a syllable, is all these examples.

The obligatory component is known as the nucleus, the preceding optional consonantal as the
onset and the following optional consonantal as the coda. In a word like bat, /b/ is the onset,
/&/ the nucleus and /t/ is the coda. Is there any internal structure to the sequence onset-
nucleus-coda? Many phonologists assume that there is a further hierarchy that is, for instance,
reflected in rhyming in English poetry. For example, take the words cat and bat. The
sequence [&] constitutes the rhyme/rime component of the syllable made up of the nucleus

and the coda (if present).

Another motivation for positing the syllable as a constituent comes from the rule of vowel
insertion in several languages. in English, for example, the alternation of rhythm /rdom/ and
rythmic can be explained only with refrerence to the notion of syllable. In /rid.mik/ each
segment can be assigned to a syllable while in /ridm/ (the underlying cluster of -0m) the
string -Om is not possible in coda of English. The /m/ in rhythm will be left unsyllabified.
Languages generally use two strategies to deal with such stray consonants: they either delete
the stray segment as is done in the case of damn or assign them to a new syllable by inserting
a vowel before or after the stray consonant. In /riom/ (where the second syllable has no
vowel) a vowel is inserted in order to make it a well-formed syllabic word/ ri.dam/. Withput
the notion of a syllable, it is difficult to explain why languages insert vowels out of nowhere
into quite specific points in the phonological string. With the help of the construct syllable,

the mystry is explained: the vowels are inserted to syllabify unparsed consonants.

4.4. Autosegmental Phonology

Autosegmental Phonology is a kind of non-linear phonology. It is also a method of
formulating and analysing phonological representation, but unlike purely segmental
phonology, it postulates several tiers of phonological structure.

Thus, for tone languages, a tonal tier is postulated. On this new tier, tones are represented as
autosegments, which essentially overlaid on a sequence of segments. For instance, in the
following diagram:

segmental tier b u 1 u

tonal tier H L

Here, 'H' and 'L' represent high and low tones.
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Similarly, we can study languages with nasal harmony. Here, a nasal autosegment is
postulated, located on a nasal tier. This nasal autosegment (tier) is attached to individual
segments, which are nasal consonants or nasalised vowels. For example, we can see in

Gokana [nu] ('thing"), represented as:

segmental tier /1 u/

A4

nasal tier [N]

Here, '[N]' represents a nasal autosegment is attached to the segments on the nasal segmental

tier.

4.5 Geminate inalterability
There is ample of literature supporting the concept that geminates are not subject to certain

types of sound changes or phonological alternations (Kenstowicz 1982; Hays 1986a; Schein
and Steriade 1986; Elmedlaoui 1993; Inkelas and Cho 1993; Malone 1993; Kirchner 2000).
The large number of these cases involve what are traditionally referred to as lenition
processes: voicing, spirantization, flapping, gliding or complete loss of a consonant.
Gemiante resistance to such processes is sometimes referred to as geminate inalterability. The
most frequent cited case of geminate inalterability is found in Tigrinya (Kenstowicz 1982).
The singleton velar /k/ in Tigrinya, spirantizes to [X] in post-vocalic position (cf. Sarat-ka
'bed-2sg.masc,' kotoma-xa 'town-2sg.masc'), but this spirantization is blocked in geminates
(k’atol-na-kka 'we have killed you'). Kircher (2000), recapitulating much of the earlier work
on this subject and lists nine cases of singleton spirantization. All of these cases blocked
geminates and eight cases of singleton voicing, also blocked in geminates. The generalization

which emerges is that geminate resist lenition processes which target non-geminates.

The direct elucidation of this generalization is the characterization of lenition as a process
with origins in gestural reduction, either in terms of magnitude or duration (LaVoie 2001). In
6.2.2, phonetic studies of lenition were shown to be consistent with this characterization, and
provided a sound basis for the range of sound changes associated with lenition processes. The
historical origins of geminates are irrelevant to this phenomena. The contrast between
singleton and geminate consonant concerns consonants with shorter and longer durations
respectively. The longer a stop closure duration is, the less likely it is that gestural reduction

will result in a significant change, or a perceived change in manner or voicing features.
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Because geminates can be on average one and a half to three times longer than their singleton
counterparts, an intervocalic process which temporally reduces short [t] closure by half may
reduce in [d] or [r], or the percept of one of these, but the same temporal reduction of
geminate [t:] will shorten the segment, perhaps enough for it to be reinterpreted as a short [t],
but not enough for any of the other changes typically phonologized as lenition processes
(Blevins 2004). The phenomena of geminate inalterability then is a consequence of the
differing signals and percepts which result when short versus long stops undergo gestural
reductions. Synchronic grammars do not contain impermeability of long closure durations to

phonetic erosion in the form of gestural reduction.

Kirchner (2000) presents a phonological effort-based account of geminate inalterability and
lenition. His primary argument against purely phonetic accounts is that they are unable to
explain geminate inalterability, but the argument is rather indirect. In order to account for
geminate inalterability, phonetic lenition processes must be strict reduction operations. The
suggests, however, that there are modifications of the original gestures in lenition which
appear to go beyond mere reduction, making the purely phonetic account untenable. None of
the instances he provides are convincing, and his argument fails to take into account the
important role of perception in sound change. As LaVoie (2001) demonstrates, weakening to
true fricatives under lenition does not occur phonetically, and voicing is rare. Stops shorten
and/or weaken to approximants, with shortening giving rise to voiced precepts, and

approximantization giving rise to phonologization of fricatives.

4.5.1 Geminate Inalterability in Urdu and Bangla
The argument here is to look at the geminate inalterability which is a well-known

phenomenon whereby a rule affecting singleton segments fail to alter comparable
geminates. The main arguments regarding the two new generalizations pointing in a radically
different direction. The first one says that the rules respecting inalterability are purely
structure-filling (never structure-changing). And the second one says that the inalterability
occurs also among singletons. Therefore, we are here to develop a new theory attributing
inalterability to pre-specification keeping in mind that geminate (and singleton) inalterability
follows solely from the elsewhere conditions. So, the controversy regarding the observation
that geminates may surface a position where due to the phonological rules or constraints of
the language thatis comparable with the featuralsingleton segments that cannot appear. This
contrast has been attributed to a general phenomenon of the “geminate inalterability” fact

(Hayes 1986b).
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1. Geminate Inalterability:Rules that otherwise apply to singleton segments systematically
fail to apply to geminates.
The focus ishere on the representational properties that distinguish geminates from
singletons. Unifying the geminate-specific explanations for inalterability (most notably Hayes
1986b, Schein andSteriade 1986, Selkirk 1990a,b) is the assumption that the unique,
branching geometry of geminates is responsible for their ability to persist. This article deals
with the question which says the class of geminate-specific approaches at its foundation,
contending that geminate inalterability is not a well-defined phenomenon. Therefore, it is
neither the case that all geminates are inalterable nor the case that all inalterable structures are
geminate. The argument for a radical redefinition of the corpus of effects to which
inalterability theory must extend, offering two new generalizations to replace all the genuine
inalterability effects involve structure-filling rules, i.e. those affecting only unspecified
targets. Evidences show that the geminates are ever specially protected from structure
changingand generalization is that co-existing with the well-known inalterability is a parallel
phenomenon of singleton alterability that is frequently characterized in other terms “opacity”
singleton resistance to phonological rules is widespread. This class of rules say that the
singleton segments resist is the same class respect to which geminates are “inalterable”. At
the ground root of both the generalizations this is a deceptively simple the Elsewhere
Condition (Kiparsky 1982, 1993), pre-specified immune to the structure-filling rules. Thus
the geminate “inalterability” and “exceptionality” are thus the complementary facets of the
same phenomenon. This argument is organized along with the lines that say thestandard
inalterability and discuss representative. In the next step they have argued for redefining the
phenomenon of inalterability on various types of pre-specification and demonstrate their

applicability to genuine cases of inalterability on the basis of the analysis.

Here we have tried to explain how certain features relating to geminate such as inalterability,
antigemination rules applies in autosegmental phonology. Inalterability and antigemination-
they are the product from autosegmental phonology.

Inalterability, in general, refers lenition processes: voicing, spirantization, flapping, gliding or
complete loss of a consonant. And, geminate’s resistance to such processes is called geminate
inalterability. In other words, Inalterability of geminate is the tendency of geminates to not
following the rules whose application tend to modification of one-half of the geminate, while

other-half remains unchanged.
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Voicing :
For example, intervocalic alveolar fricatives become voiced ,but geminates resist this process

in varieties of Italian spoken in the northern parts of the country, as shown in 3.

(1) casa /kasa/ [kaza] "house"

cassa /kassa/[kassa] "cash register" (Dmitrieva O 2012)

The case of geminate inalterability is found in Tigrinya language (Kenstowicz 1982). In
Tigrinya, the singleton velar /k/ spirantizes to [x] in post-vocalic position (cf. Sarat-ka ‘bed-
2sg.masc,” kotoma-xa ‘town-2sg.masc’), but this spirantization is blocked in geminates

(k’atal-na-kka ‘we have killed you’).

Spirantization:

Post-vocalic spirantization fails to occur, here,

(2) [kalbi] "dog" -[?axalib] "dogs"

but: [fakkara] "he boasted" (Dmitrieva O 2012)
Flapping Rule in Urdu
3) (a) /gadi/ — /gari/ 'vehicle'
/groda/ — /ghora/ 'horse'
(b) /kradda/ - /ktadda/ 'ditch’
/guddi/ — /guddyi/ 'kite'

In the representation of Inalterability, in Urdu, in general, /d/ becomes /{/ whenever it occurs
intervocalically (3a). However, the syllable final /d/ fails to become /{/ whenever it forms
geminates (3b).

Similarly, in Bangla /kudi/ becomes /kuti/ or /pudi/ becomes /puri/ but resists whenever the
syllable final /d/ gets geminated (4b)

(4) (a) /mudi/ — /muri/ 'puffed rice'
(b)/guddi/ — /guddi/ 'kite'
/laddu/ — /laddu/ 'an Indian sweet made from a mixture of flour, sugar'
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Voicing Rule in Tamil
In Tamil, /kakam/ becomes /kagam/ (5a). However the syllable final /k/ fails to become /g/

whenever it forms geminates (5b).

5) (a) /kakam/ — /kagam/ 'crow’
(b) /kokku/ — /kokku/ 'crane'
To explain the geminate inalterability in Persian v ------- > w, Hays (1986) proposes the

following rules as shown in (6).

(6) Persian \EEEREES >w
/\
\‘/ ‘C
Ve [] e

The rule (6) indicates that /v/ is converted to /w/ when it is associated with the coda position
after a short vowel.
Geminate in (3a) does not satisfy the structural description of the rule (6), because geminates
will have a branching geometry (i.e. CC).

Y
In other words, the associations of the /v/ melody exceed those permitted by the linking
constrant (Hays 1986). Thus, (v) fails to become /w/ in geminate consonant clusters by the
doubly linked structure of itself.
However, the so called linking structure approaches are too strong and have been criticized
by many researchers (Goldsmith 1990, Selkirk 1990, Scobbie 1992, Cho and Inkelas 1993,

among others).
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4.6 Lexical Phonology

Central to lexical morphology is the principle that the morphological component of a
grammar is organised in a hierarchical strata. (cf. Allen, 1978; Siegel, 1974; Pesetsky, 1979;
Kiparsky, 1982a, 1982b, 1983, 1985; Mohanan, 1982/86; Mohanan and Mohanan, 1984;
Halle and Mohanan, 1985; Strauss, 1982a; and Pulleyblank, 1986).

On the phonological basis English affixes (both prefixes and suffixes) can be grouped into
two broad categories. One type is neutral and the other type is non-neutral. On the one hand,
Neutral affixes have no phonological effect on the base to which they are attached. Non-
neutral affixes, on the other hand, affect in some way the consonants or vowel segments, or

the location of stress in the base to which they are attached.

In SPE (The Sound Pattern of English) the difference between the behaviour of neutral and
non-neutral affixes was dealt with in terms of the strength of boundaries. Between the base
and a neutral affix like -ness or -ly, there was said to intervene a weak boundary
(symbolised by '#'). In the contrast, a strong boundary (symbolised by '+') was assumed to

separate the base from a non-neutral suffix like -ic, -ee or -th.

a. 'axbstraekt ‘&bstrakt-nos b. ‘houm ‘houm los
‘siorios 's10r19s8-nos 'pavo ‘pavo los
ols:t ols:t los ‘peipa ‘peipa los

b. ‘streetodszi stro'ti:dzik di'tein di:te ni:
‘mo:fi:m mo ' fi:mik ‘absont abson 'ti:
‘foutogra:f fouto'gra:fik ‘pei pei'i:
‘demokreet demo kraetik im ploi imploi ‘i

(Katamba F, 90)

The distinction between non-neutral affixes (associated with '+ boundary' in SPE) and neutral
affixes (associated with '# boundary), corresponds to the more traditional distinction between

primary and secondary affixes (Whitney, 1889; Bloomfield, 1933:240).

English primary and secondary affixes show contrasting phonotactic behaviour. Whereas

secondary affixation can generate segment sequence that are allowed within a single
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morpheme in lexical representations, primary affixation cannot give segment sequences that

deviate from those allowed in single morphemes in the lexicon.

For example, English does not allow geminate consonants within roots but Indian English
does. The orthographic doubling of letters in, say, addle [edH or miss [mis] never
corresponds to any gemination (i.e. 'doubling’) of the consonants in pronunciation. But in the
Indian English, the orthographic doubling of letters in , say, butter [ 'bato] , chilly [ 't[ili] and
terrible [ terabl] corresponds to gemination of the consonants in pronunciation. Likewise,
when we attach primary affixes like ad as in adduce [adju:s] , again no gemination occurs.
However, there is gemination when a secondary affix like sub-, un-, or -ness is adjacent to an
identical consonant in the base. Secondary affixation can produce geminates as in unnamed

[anneimd], sub-base [sabbeis] and thinness [Binnas].

For instance

Indian variety of English British English
dinner /dinng/ /dina/
winner /winng/ /wina/
summer /samma/ /sAma/
pillar /pilo/ /pillar/

British English Indian variety of English
unknown /Announ/ /Announ/
unknit /Annit/ /Annit/
unnatural /anntfaral/ /anntfaral/
unnerve /Ann3:v/ /Ann3:v/
innate /inneit/ /inneit/
innutrition /innju:trifn/ /innju:trifn/
innumerable /innju:morabl/ /innju:morabl/
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4.6.1 Lexical morph-phonology model
Lexical morphology model which is based on Kiparsky (1982b:5)

underived lexical
entries
A
'+boundary' ' stress, shortening Stratum 1
inflection /'
'# - boundary and > | compound stress Stratum 2
. —
compounding
'#- boundary » | laxing Stratum 3
inflection

Syntax Post-lexical Phonology

A 4

Fig. 7. Lexical morphophonology model which is based on Kiparsky

4.7 Bangla
Bangla (Bengali) will be illustrated here as an example of languages where geminates are

attested intervocalic position only. This type of languages are Maranungku (Tryon, 1970),
Oromo (Lloret, 1997) and Somali (Puglielli, 1997). Bangla is an Indo-European language
spoken in Bangladesh, West Bengal, Tripura and some parts of India. It has Tautomorphemic
or underlying geminates, concatenated or heteromorphemic geminates, and geminates from
consonant assimilation in its inventory. See instance below from Lahiri and Hankamer

(1988):
(1) Underlying geminate: /patta/ [patta] "whereabouts"
(i1) Concatenated geminate: /put +te/ [putte] "bury" (Infinitive)

(ii1) Assimilated geminate: /kor + te/ [kotte] "do" (Infinitive)
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The phonemic inventory of Bangla includes bilabial, dental, retroflex, palatal and velar stops.
All of which can also be aspirated contrastively: three nasals; a trill/flap and a retroflex

rhotic; a lateral; and two fricatives. Palatal stops are usually realized as affricates.

All of the consonantal phonemes can be geminated except aspirated sounds, rhotics (r), velar
nasal (n) and glottal fricative (h). All of these consonantal phonemes can contrast as

geminates and singletons. Some examples are shown bellow in 1 -viii.

(1) [khata] "toiling" ~ [khatta] "sour"

l

(i1) [ata] "custard apple" [atta] "soul"

l

(iii) [bidai] "farewell" [biddai] "knowledge"

(iv). [baca] "survive" ~ [bacca] "child"

(v) [Joja] "straight" ~ [Jopja] "bed"

(vi). [pata] "leaf" ~ [patta] "trace"

(vii). [mala] "wreath" ~ [malla] " crew of a boat or a ship"
(viii). [kana] "blind" ~ [kanna] "crying"

Both velar nasal ( 1) and glottal fricative ( h ) have some restrictions in Bangla. the velar
nasal is not permitted word-initially and the glottal fricative is not found word word-finally
after vowels. Similarly, retroflex / j/ does not occur word-initially in Bangla. With respect to
geminate /rr/, Furguson and Chowdhury (1960) remark that although it is expected to arise in
particular in the concateation of noun ending in /r/ with the animate plural suffix -ra, subjects
were reluctant to produce it. There appears to be a tendency to avoid long /r/ or a phonetic

neutralization of length for this consonant.

Geminates in Bangla are permitted only in word-medial, intervocalic position. Non-
homorganic consonantal clusters are attested word-initially: a stop followed by a liquid [dr
kl], a fricative followed by a stop, a nasal, or a liquid [st sr], or rarely, a nasal followed by
a liquid [ml nr]. Finally consonant clusters are not allowed in Bangla except in foreign words

(strike, strong, etc) used by multilinguals.
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4.7.1 Gemination arises from assimilation Processes
This section will focus on the different aspects of gemination derives from assimilation

processes.

In Bangla, the approximant /r/ can optionally assimilate totally to any following coronal
consonants. This process also applies in non-derived monomorphemic words as well as cross

morpheme boundaries.

4.7.1.1 /v/ Assimilation

1. /ordzon/ ~ /od3dzon/ 'earn’

il. /borfa/ ~ /bofJa/ 'rainy season'
iii. /korlo/ ~ /kollo/ 'did'

iv.  /purno/ ~ /punno/ 'complete’'
v. /d"ormo/ ~ /d"ommo/ 'religion’
vi. /fordar/ ~ /foddar/ 'leader’

vii.  /forgo/ ~ /faggo/ 'heaven'
viii.  /gorjon/ ~ /gopgon/ 'roar’

But there are counter examples as well:
1. /dorkar/ ~ /dorkar/ 'necessary'
il. /sorkar/ ~ /sorkar/ 'Government'

4.7.2 Geminates derives from borrowed words

According to Kar (2008) there are three types of gemination processes in Bangla. Based on
the earlier research in the area, the following observations have been recorded.
(3) Gemination process in loanwords in Bangla (Sanskrit Borrowing (SB) and Other
Borrowing (OB))

i Obstruents followed by a semi-vowel

ii. Obstruents followed by a liquid
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iii. Plosives followed by a nasal /m/

4.7.2.1 Gemination with semi vowels
The very first type in (3) represents a significant number of Sanskrit Borrowed words which

lost their post-consonantal semi-vowels in the spoken form of Bangla when borrowed from
Sanskrit. Such changes are not visible in some other Indian languages such as Hindi,
Gujarati, Marathi etc., which are, like Bangla, also closely related to Sanskrit. These
languages maintain the original phonological forms of Sanskrit words even after the
borrowing process is over. Sanskrit has two distinct semi-vowels (also called glides): labio-
dental semi-vowel [v] and palatal semi-vowel [j]. Below is a set of examples where type (i)
gemination process takes place with labio-dental [v]. This observation is also supported by
several literary works (see Chatterjee, 1926a, 1926b, 1988; Dey, 1979; Singh, 1980 a.o; Kar,
2008).

Gemination: Consonant followed by a labiodental semi-vowel in Bangla (SB)

a. San. /sad".vi/ > Ban. [sad"d"i] ‘faithful wife’
b. San. /prth.vi/ > Ban. [prt"thi] ‘'earth'
c. San. /bis.vas/ > Ban. [biffaJ] 'faith/trust’

Gemination: Consonant followed by a palatal semi-vowel in Bangla (SB)

San. /satja/ > Ban. [Jotto] ‘truth’
b.  San. /baljakal/ > Ban. [ballokal] 'boyhood'
c. San. /mrtju/ > Ban. [mrittu] 'death’

Bangla does not allow /tj/, /1j/ /[j/ type of consonant clusters. And whenever the two sounds,
/v/ and /j/ are preceded by any consonants in Sanskrit; the preceding sounds get geminated.
For example, the Hindi word /vidja/- 'learning' turns into /bidda/ in Bangla. Here the sound /j/
gets deleted and the preceding sound gets geminated. If we consider the Sanskrit word /punja/
which becomes /punno/ in Bangla, because Bangla does not have /nj/ and /by/ type of
consonant cluster. So whenever a consonant sound is followed by /v/ or /j/, the preceding

consonant sounds are triggered by gemination.

84



4.7.2.2 Gemination with liquids

In Bangla vocabulary, voiced plosives geminate before a liquid (/r/ or /I/), keeping the latter
sound intact. That means the adjacent consonants C; and C, forms a geminate as C;C;C». But,
this rule actually extends throughout the obstruent, not limited only to voiced obstruents. The
Bangla vocabulary exhibits that word initial consonant clusters with a liquid sound at the C>
position, only except one case (/t"r/), all the clusters have more than zero occurrences in the
Bangla lexicon. The occurrence of CiCiC> type gemination are found only in Sanskrit
Borrowing and Other Borrowing in Bangla lexicon. The New borrowed words do not allow

any gemination of this way.
Gemination : Obstruent followed by liquid in Bangla

Sanskrit Borrowings

a. San. /putra/ >  Bang. /puttro/ 'son'

b. San. /sutra/ > Bang. /futtro/ 'method'

c. San. /subPra/ >  Bang. /[fub"b"ro/ 'white/bright'
d. San.  /apluta/ >  Bang. /appluto/ 'inundated'

Other Borrowings

e. Eng. /suprim/ > Bang. /fupprim/'supreme’

f. Eng.  /riplai/ > Bang. /ripplai/ 'reply’

g. Eng. /saplai/ > Bang. /fapplai/ 'suply’'

h. Arab. /madrasa/ > Bang. /maddrafa/'(Islamic) School

It should be noted that this type of gemination occurs only when the adjacent consonants are
preceded by a vowel. This rule has some exceptions. For example, /ilektrik/ 'electric' /metrik/
'metric' do not allow such type of gemination at the /tr/ cluster, even though it belongs to the
Other Borrowing stratum. On the contrary, the words from New Borrowing (NB) category

strictly do not follow this gemination pattern at all.

Word-medial obstruent-liquid clusters belonging to New Borrowing stratum
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a. Bang. /satra/ [Ja.tra] 'a Bengali surname'
b. Bang. /babri/ [bab.ri] 'long curling hair-style'
c. Bang. /sapla/ [Jap.la] 'water lily'

4.7.2.3 Gemination with Nasals
Plosive sounds are not preceded by nasal /m/ in Bangla. In Sanskrit, there are numerous

instances where a plosive precedes /m/ in the word medial position. In Bangla plosive sound
doesn't precede /m/ at the word medial position. They always form a geminate of the first
element of the cluster, by either merging or dropping the second element. That means, C1C»

becomes C1C; where C; is the plosive and C; is /m/. For instance,

Gemination: Consonant followed by /m/ (SB)

a. San. /padma/ > Bang. /padda/ [pod.do] ‘lotus’
b. San. /chadma/ > Bang. /chadma/ [chod.do] ‘disguise’
c. San. /atma/ > Bang. /a tma/ [at.t.a] ‘soul’

It is clear from the above data that [dm] or [tm] consonant cluster are found in NIA languages
like Hindi, Maithili, Punjabi etc. and of course in Sanskrit. But, in Bangla, the sequence is
changed through a gemination process. Because /tm/ or /dm/ cluster is highly marked in
Bangla. Bangla doesn't allow /dm/ and /tm/ clusters and whenever /t/ or /d/ follows /m/ , the

nasal sound /m/ gets geminated.

The following conditions may be laid down for the gemination of consonants in the above

mentioned languages.
1. Gemination may be caused by double consonants in spelling.
2. The geminated consonant occurs intervocalically:

(1) the geminated consonant occurs between two short vowels.

4.7.3 Gemination derives from Sandhi*

Sandhi forms are forms which have undergone specific modifications in specific

circumstances (e.g. various Sandhi rules have applied). Assimilation and dissimilation are

86



two widespread tendencies which could be classified under this heading. The merit of the
Sandhi notion is that it can be used as a very general term within which can be placed a wide
range of structural tendencies that otherwise it would be difficult to interrelate. Unlike
Sanskrit, Bangla also has Sandhi process as opposed to modern Indo-European languages like

English.

In Bangla the process of coalescence or sandhi in word-formation causes gemination as

explained below:

4.7.3.1 /d/ Assimilation
Whenever the suffix ends with the dental sound /d/ and followed by a noun, the initial

consonant of noun get geminated by either merging or dropping the final consonant of the

first word. These are assimilated geminates which are morphologically derived in Bangla.

1. [tod] + [likhito] = /tollikMito/ your writing

il. [bhid] + [no] = /bMnno/ separated

1il. [chid] + [no] = /chinno/ cut off

iv. [kad] + [na] = /kanna/ crying

\2 [ud] + [noti] = /unnoti/ prosperity

Vi. [ud] + [nojon] = /unnojon/  development
vii.  [ud] + [din] = /uddin/ flying

viii.  [ud] + [caron] = /uccaron/ pronunciation

4.7.3.2 /t/ Assimilation
Whenever the suffix ends with the dental sound /t/ and followed by a noun, the initial

consonant of noun get geminated by either merging or dropping the final consonant of the

first word. These are also assimilated geminates which are morphologically derived in

Bangla.

1. [Jogot] + [na:t"] = /yogonnat”/ Lord of the Universe
il. [Jot] + [moti] =/fommoti/ permission

iii. [rat]+ [din] = /raddin/ day and night
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1v.

vi.

Vii.

Viil.

4.7.3.3 /r/ Assimilation

[hag] + [dek?a]
[hag] + [dije]
[ofog] + [cinga]

[fot] + [coritro/

[colot] + [citro]

= /haddek"a/
= /haddije/
= /ofoccinta/

= /foccoritro/

= /coloccitro/

showing hand
with the hand
bad thought

chast/virtuous

cinema

Whenever the suffix ends with the approximant /r/ and followed by a coronal sound, the

initial consonant of noun get geminated by either merging or dropping the final consonant

(/r/) of the first word. These are also assimilated geminates which are morphologically

derived in Bangla.

ii.

1il.

1v.

Vi.

Vii.

[bbor] + [din]
[kor] + [tal]
[car] + [fo]
[car] + [dik]
[car] + [(i]
[axr] + [na]

[bhor] + [rag]

= /bhoddin/
= /kottal/
= /caffo/

= /caddik/
= /cattl/

= /anna/

= /bhorrat/

whole day
clapping
four hundred
all sides

four pieces
no more

whole night

Whenever the first morpheme ends with /u/, /i/ and /o/ and the next morpheme begins with

any sound, the final consonant of the first morpheme get geminated. And the last vowel of the

first morpheme get deleted. The instances are given below:

ii.

iil.

1v.

[onu] + [efon]
[onu] + [efa]
[onu] + [ai]
[onu] + [ort"o]

[oti] + [olpo]

= /onnefon/
= /onnefa/

= /onnai/

= /onnortho/

= /ottolpo/

looking for

a name

wrong

different meaing

very few
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Vi. [mofi] + [adhar] = /mofJadrar/ inkpot

Vii. [oti] + [acar] = /ottacar/  oppression

viil.  [adi] + [onto] =/addonto/  beginning and end
iX. [proti] + [u:f] = /prottuf/ early morning

X. [proti] + [ek] = /prottek/ every one

xi. [proti] + [afa] = /proftafa/  expectation

xii.  [proti] + [ade/f] = /prottadef/ commandment

Exception :

1. [Joto]+ [din] = /yoddin/
il. [eto] + [dur] = /eddur/

In all the Bangla instances given above, gemination occurs between two short vowels -

VCCV.

4.8 Urdu

When a phoneme ends with a consonant preceded by a vowel, the consonant gets geminated.
And the preceding vowel changes into /u/. Examples are given below:

1. /hazik/ - /huzzag/ 'person who is an expert in his art'

i1. /hafiz/ - /huffaz/- 'the persons who memorize the Quran by heart'
ii1. /hasid/ - /hussad/ 'Begrudge'

iv. /hadz/ - /hudzdzadz/ Haji'

v. /haris/-/hurras/ 'cultivators'

i1. /d3in/ - /d3zinnay/ 'spirits'

iil. /tadzir/ - /tudzdzar/ 'Traders'

viii. /hakim/-/hukkam/'Kings'

ix. /khadim/ - /k"uddam/ 'servants'

x. /fadzir/ - /fudzdzar/ 'Impious persons'

Excetional Case
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1. /imam/-/aimma/ 'Tmams'

i1. /nas/ - /unnas/ 'many people'

Geminates derives from Arabic root

1. /a-s-r/ > /muyassar/ 'feasible’'

. /a-d-b/ > /muwaddab/ 'with respect'

iii. /a-z-n/ > /muwazzin/ 'the person who calls for prayer in Mosque'
iv. b-d-1> /tobaddal/ - 'changeable'’

v. b-s-m > /tobassum/ 'smile’'

vi. d3-1-d > /d3ellad/ 'executioner’

vii. d3-1-j > /todzalli/- 'light'

Geminates derives from Arabic.

1. /tabi:b/ -/atibba/ 'Doctors'

ii. /habi:b/ -/ahibba/ 'friends'

i1i. /dzalil/ - /adzilla/ 'rich persons'

iv. /tarik"/ 'hisrtory' - /muwarrik?/ 'historian'

v. /usas/ - 'base' > /muwassis/ -'founder’

vi. /adab/ 'literature' > /muwaddib/ 'with literature’'

vii. /bayan/ 'divider' >/bayyan/ 'purpose’

viil. /barkat/ 'abundance' > /tobarruk/ 'Consecrate’'

ix. /bari/ 'freedom' > /barra/ 'hatred'

X. /basar/'eye' > /mobassar/ 'the person who looks'

xi. /dzild/'cover' > /d3alla/ 'executioner’

x. /hadis/ 'new words' > /mohaddis/ 'teacher of Hadith'

xii. /husn/ 'beautiful' > /hussan/ 'one who makes something beautiful
xiil. /hamal/ 'burden' > /hammal/ 'labour’

xiv. /hamd/ 'praise' > /hammad/ 'the person who praises someone'

xv. /dars/ 'lesson' > /modarris/ 'teacher’
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xvi. /rags/ 'dance' > /raqqas/ 'dancer’

xvii. /fukt/ 'thankful' > /tafakkur/ 'to thank'

4.9. Telugu

4.9.1 Geminates arises from Sandhi
In slow speech sandhi between two independent words may not be carried out, but it is

always compulsory within a word. In slow utterances of speech, it is convenient to observe

this geminates in Telugu as the examples given below show:
1. i+taa>EE

This rule mentioned above is applied when it regularly occurs at the end of a disyllabic

words. This rule is also applicable when the word has more than two syllables. For example:

1. Katti — aa> kattEE

2. V1+V2>V2

This rule says a short vowel is dropped before another short or long vowel. Apart from that
the consonants are also getting changed while coming into contact with other consonants.
This could be an influence on the manner in which a vowel is getting changed in contact with

another vowel which is preceding another one.As the examples say below:

1. Vaadu akkada unnaadu> vaadakkadunnaadu

1il. Vaallu ii pandu iccEEru> vaalli pandiccEEru

3. C1V1C2>C1C2 where C1=C2

This rule says a short vowel is dropped between two identical consonants. With the dropping
of a vowel the immediate consonant is getting doubled and making a geminate. So, this rule

which is set for the vowel changing is also applicable for the gemination as well. For

example:
iv. Reepu poddunna> reppoddunna
\2 Paalu leevu>paalleevu
Vi. *Polaalalu> polaallu
Vii. *tinunu> tinnu
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viii.  *Cuudadu> cuddu

IX. Miiru raa leedu> miirra leedu

4. BV P>PP

This rule says a short vowel between a voiced stop and the corresponding voiceless stop is
dropped and the voices stop is changed into the corresponding voiceless stop. The
intermediate consonant is getting deleted and the next consonant is getting doubled, whereas

the formation of germination comes into focus. For example:

X. *aadagakunda> adakkundaa
Xi. *lagukoo> laakkoo
xii.  Padi tappulu> pattappulu

xiii.  Perugu kaavali> perukkaavaali

5. PV B>BB

This rule says a short vowel between a voiceless stop and the corresponding voiced stop is
dropped and the voiceless stop is changed into the corresponding voiced stop. The consonant
that is following a vowel immediately is getting gemination and that particular consonant is

doubled.

xiv.  *curukugaa> curuggaa
XV. *paatadi> paddi

xvi.  Gurrapu bandi> gurrabbandi

6. tV c/j>ccjj

This rule says a short vowel between ¢ and ¢ or j is dropped and ¢ is changed to ¢ or j. The
consonant ¢ is changing into ¢ and this consonant is being repeated and creates a germination.

For example:

xvii.  Paata ceppulu> paacceppulu

xviii. Paata jaadii> pajjaddii
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7. rVI/n>rl/rn

This rule says a short vowel between » and / or n is dropped. Here no such gemination is

happening for the consonants apart from the doubling of the vowels. For example:

xix.  *peeru-lu> pirlu
XX. Peeru leedu> peerleedu

XX1. *yaarini> vaarni

8. 1Vn/r>In/lr

This rule says a short vowel between the | and n or r is dropped.

xxil.  *cEEpalani> cEEplani
xxiii. pillalu raa leedu> pillalraaleedu

xxiv. *kadalaru> kadalru

9. dV n/l/r>nn/ll/dr

This rule talks about the changes of d and n, / or r is dropped and d and » changed to nn and d
and 7 is changed to //. Due to the changes of the consonants as forming the geminates the

vowels doubling are unchanged. For example:

xxv. Veerdi niilu> venniillu
Xxvl. *vaadi-ni> vanni

xxvii. *koodi-lu> koollu
xxviii. Cuuda leedu> cuul’leedu
xxix. Ooda revu> ood’reevu

XXX. *paadaru> paad’ru

10. n V d/Vr> nd/nl/nr

The above rule says about the dropping of the short vowel which is coming between the n d r

and /. This short vowel dropping is quite frequent so far we have seen our examples.
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Therefore, one can assume the changes for both consonants and vowels are occurring when

making geminations. For example:

xxx1. Maandi> mandi

xxx1i. Manadaari> mandaari
xxxiii. *pani-lu> panlu
xxxiv. Pani leedu> paanleedu
xxxv. Tinaru> tin’ru

xxxvi. Neenu raanu> neenraanu

11.m > N/C

This rule is about the changes of the nasalized consonant m into a nasal that is homorganic
with the following consonant. Therefore, the nasalized sound is changing into another

nasalized and that is why making the homorganic sound.

xxxvil. Andam-ga> andangaa
xxxviil.  Pustakam-loo> pustakan-loo

xxxix. Ravadam cEEta> raavadancEEta

12. All consonants except a few aspirated plosives and fricatives /f/, /s/ and/h/ occur
as long in Telugu and contrast with their short counterparts in minimal/sub-

minimal pairs.

xl. /gudi/ ‘temple’ > /guddi./ ‘blind’
xli.  /mona/ ‘a sharp tip’ > /manna/ ‘day before yesterday’

xlii. /kala/ dream’> /kalla/ ’ false’

The contrast between d and dd and r and K has accompanying quality difference as well.
Unlike vowels, the contrast is limited to word-medial position.The contrast has been viewed

as an opposition between single and double or geminate consonant.
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13. Distributionally, short consonants occur initially and medially,whereas long
consonants occur only medially. Long consonants appear in disyllabic, tri-

syllabic and tetra-syllabic structures and before or after a long vowel.

xliii.  /akka/ ‘elder sister’
xliv.  /me:natta/ ‘father’ssister’

xlv.  /batta:yi/ > anorange’

They also occur at word or morpheme boundary as a result of sandhi.

xlvi.  /ta:ita/ + /to:/> /t&to:/ ‘with grandfather’
xlvii.  /ka:ki/+/ki/>/ka&ki/ “for the crow’

Instrumental records do not provide any evidence of re-articulation. Examples such as

xlviii. /latta/+/to:/>/at. to:/ “with mother-in-law’

xlix.  /mokka+ku/ + /mok.ku/‘to (the ) plant’ involve re-articulation of the consonant

4.10 Summary
It has been shown that Bangla allows three types of geminates: underlying geminates,

concatenated and assimilation (Lahiri & Henkamer 1988). It has been described that Bangla
allows lexical geminates, gemination through derivational processes and gemination derived
from borrowed words. Gemination through assimilation comes under derivational processes.
Assimlation is morpho-phonological processes. The diverse types of assimilation processes
(which causes gemination) have been discussed in this chapter. The present chapter also
illustrates that there are three types of gemination processes in Bangla (Kar 2008). It has also
been tried to show that vowel duration gets reduced when followed by a geminate and
consonant cluster though Bangla does not allow vowel length contrast. In Indo-Aryan
languages gemination occurs between two short vowels whereas in Dravidian languages
gemination takes place between two short vowels, one short vowel and one long vowel and
one long vowel and one short vowel. The chapter also attempts an explanation of how
gemination processes present in Indic Languages are transferred to Indian English. The

chapter also investigates the various processes arises from Sandhi in Telugu.
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CHAPTER YV

PHONETIC STUDY OF GEMINATES

5. Introduction
Geminates consonants (also known as long or doubling consonants) are found in many

languages in the world, and how they contrast with their counterparts, or singletons (e.g. /nn/
vs. /n/), is an important topic that features in most linguistics and phonology textbooks. No
book , except in Stuart Davi's (2011) introductory article entitled 'Geminates' (The Blackwell

Companion to Phonology), that specifically discusses geminates per se.

This chapter devoted to the phonetics of geminates consonants. The study aims to bring
studies on geminate consonants and it also discuss the singleton-geminate contrast from

different perspectives including experimental phonetics (speech perception and production).

The contrast of consonant length in Phonetics is primarily signalled by consonant duration
(see e.g. Lehiste 1970; Fujisaki and Sugito 1977; Lahiri and Hankamer 1988). It is also
known to involve other phonetic features (Ridouane 2010; Kawahara 2015b). However, it is
not known how different languages employ these other phonetic features and how much they
differ in this respect. Many languages such as bengali (Lahiri and Hankamer 1988), Berber
(Ridouane 2010), Hindi (Ohala 2007), and Italian (Esposito and Di Benedetto 1999) shorten
pregeminate vowels just as they shorten vowels in closed syllables as against open ones
(Maddieson 1985), but other languages such as Japanese lengthen vowels in the same
position (Port et. al. 1987; Idemaru and Guion 2008; see Kawahara 2015b for more
references). It is interesting to know such interlanguage differences and explore the reasons

for them.

In phonology, languages are known to exhibit positional differences where the geminate or
singleton contrast can arise. Geminates may occur both initially of the morpheme or in the
concatenation of morphemes or it may appear in words. These types of geminates are known
as 'underlying' and 'derived' geminates respectively. These types of geminates may appear
within a single language such as in Bengali (Lahiri and Hankamer 1988), Japanese
(Kubozono et al. 2013; Kawahara 2015b; Kawagoe 2015), Turkish (Lahiri and Hankamer
1988), Sardinian (Ladd and Scobbie 2003) and Berber (Ridouane 2010), Italian (Payne
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2005). Derived geminates occur dominantly in some languages such as Russian (Dmitrieva,

2017).

Different languages may have different co-occurence constraints on geminate consonants.
For instance, while many languages have a contrast in both vowel length and consonant
length, they fall into two groups depending on whether they allow geminate consonants after
long vowels and diphthongs, as in Finnish (Aoyama 2001; Isei-Jaakkola 2004), or they do
not, as in Japanese (Kubozono et al.2013; Kawagoe 2015; Ito et al). Apart from these two
groups, some languages like Italian only have a contrast in consonant length, not in vowel

length. (Kubozono 2017)

Languages may show differences in the position where vowel length or consonant length can
be contrastive within the word. Languages like Japanese and Italian permit the contrast only
in word-medial positions (Kubozono et al. 2013; Kawagoe 2015). Languages like Bengali
and Tashlhiyt Berber display the contarst word-initially and word-finally as well (Kotzor et
al.,2017; Ridouane and Halle, 2017; Dmitrieva 2017). This positional asymmetry may not be
difficult to explain in phonetic terms given the fact that constriction duration- closure
duration for stops and friction duration for fricatives-- is generally the primary phonetic cue
to the contrast between geminates and singletons: word-medial position provides clearer cues
to the onset and offset of the constriction duration than other word positions. (Kubozono

2017)

The contrast of (Section 2.3) gemisntes and singleton are most commonly found in
intervocalic position, less commonly word-final position, and least commonly in initial
position (Thurgood 1993; Davis 199b; Muller 2001; Dmitrieva 2011; Pajak 2013). The
occurence of word-intial voiceless geminate stops constrast with their singleton counterparts
are less commonly found among the World languages. To our knowledge, this has been
documented phonetically in four languages: Malay (Abramson 1986b, 1987, 1991, 1999 for
Pattani Malay; Hamzah 2013 for Kelantan Malay), Cypriot Greek (Tserdanelis and Arvaniti
2001; Muller 2003; Armosti 2009), Swiss German (Krachenmann 2001; Krachenmann and
Lahiri 2008), and Moroccan Amazigh (Berber) (Ouakrim 1993, 1994; Louali and Puech
1994; Ridouane 2003, 2007; Rodouane and Halle 2011 for Tashlhiyt; and Bouarourou at al.
2008 for Tarifit). The singleton-geminate contrast for voiceless stops in utterance-initial
position raises a puzzling issue in both production and perception: do speakers produce the

length contrast distinguishing these segments, even though ir conveys no acoustic duration
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information? Are there any other acoustic cues that would enhance the distinction between
singleton anf geminates int his position? Are native listeners sensitive to these attributes, if

present?

The present chapter specially demosntrated the word-medial geminates and gemination in
Indic Languages, e.g. Bangla, Urdu, Telugu and Indian variety of English (Telugu variety of
English). The above mentioned languages except Indian English, deploys a singleton-
geminate contrast in obstruents and nasals, but not in glides. These languages also permit

sonorant geminates and disfavour glide geminates in particular.

Concerning the distinction between obstruent geminates and sonorant geminates, Podesva
(2002) hypothesizes that the phonological dispreference for sonorant geminates exists
because these geminates are easily confused with corresponding singletons. This
confusability problem arises because sonorants are spectrally continuous with flanking

vowels, and consequently their constriction durations are difficult to perceive.

Relating to the difference between glide geminates and nasal geminates Kato given stream of
sounds, listeners use amplitude to demarcate segmental boundaries. He also tries to show in
Experiment III and IV that amplitude changess facilitate categorization and discrimation of
short-long contrasts of consonantal intervals. These are amicable with the fact that several

languages disfavour glide geminates more than nasal geminates (Kato et. al 1997).

5.1 Related Works
In this section, we will discuss the results of phonetic studies of gemination occuring in a

number of languages in the World. Languages taken into consideration are- Bengali, Hindi-
Urdu, Turkish, Marathi, Cypriot Greek, Pattani Malay, Tashlhiyt Greek, Japanese,

Norwegian, russian, Swiss German, Malayalam, Italian etc.

5.1.1 The timing of Geminate Consonants ( Bengali and Turkish)
Lahiri and Hankamer (1988) investigated various acoustic cues and their perceptual relevance

on the distinction between geminates and non-geminates in Bengali and Turkish. Their study,
which focused only on voiceless stops, confirmed that closure duration was a perceptually
salient cue for distinguishing between geminates and singletons in Bengali and Turkish, but
discounted the fact that V1 duration was a secondary cue that could be used to identify

geminates.
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Lahiri and Hankamer (1988) found that only duration played a crucial role in the perception
of the consonants although both Voice Onset Time (VOT) and closure duration
systematically varied with gemination. They also demonstrated the issue of possible phonetic
differences between underlying, concatenated, and assimilated geminates using material from

Bengali and concluded that such differences could not be determined.

5.1.2 Phonetic and Phonological Aspects of Geminate Timing
Ham (2001) provided an overview of a number of phonetic studies of geminate and addresses

that most of the studies are directed at establishing the acoustic correlates of gemination,
agreeing for the most part that duration is the major phonetic cue to gemination. A perceptual
component of these studies is usually focused on determining the perceptual boundary
between singleton and geminate consonants, i.e. the durational value that corresponds to the
categorical shift in perception. Another question frequently asked in the phonetic literature on
geminates is whether any phonetic differences can be found between geminates of various

origins: lexical, concatenated, and assimilated.

5.1.3 Perception of consonant length: Voiceless stops in Turkish and Bengali

Hankamer et al. (1989) examined the perception of consonant duration contrast in Turkish
and Bengali. They established that if stimuli were created by shortening geminate consonants
a perceptual shift from singleton to geminates was observed on average 8 ms earlier than for
stimuli created by lengthening singleton consonants. This effect was observed mainly in the
medial duration range, where consonants were not obviously short or long and the durational
cue was not very informative. They hypothesized that acoustic cues other than increased
duration are involved in production and perception of geminate consonants. Listeners rely
predominantly on the primary cue when its contribution is most revealing. While secondary
cues affect perception of durational categories when duration of the target consonants is
ambiguous. However, none of the eight additional acoustic measurements showed a

correlation with the perceived geminacy.

5.1.4 Word-initial geminates: From production to perception
The contrastive relationship between the geminates and singleton lies on the intervocalic

position mostly, less commonly word-finally and least commonly word initial position
(Thurgood 1993; Davis 1999b; Muller 2001; Dmitrieva 2011; Pajak 2013).Though the
singleton or geminate contrast for voiceless stops raises a puzzling issue in both the

production and perception for utterance-initial position. And that is a matter for the native
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speakers or listeners. The natives can make a distinction between the geminates and singleton
in terms of closure duration. The natives can make accurate distinction depending on the
absence of the closure duration information to identify the geminates vs. singletons. In
utterance-initial position, Cypriot listeners also reliably perceive the singleton/geminates
contrastsmainly on the basis of VOT difference (Muller, 2003). In Pattani Malay, the
singleton/geminates contrast seems to entail a difference in accentuation. In Cypriot Greek,
the contrast between singletons and geminates is also a laryngeal contrast between
unaspirated and aspirated stops, respectively (Muller 2001; Tserdanelis and Arvaniti 2001;
Armosti 2009). Therefore, the relationship between the production and perception of word-
initial gemination with the special focus on the voiceless stops is not an exception as in
Tashlhiyt; geminates in this language primarily implemented through longer duration, even
for utterance-initial voiceless stops. Acoustically how Tashlhiyt geminates are implemented
and present some new electropalatographic (EPG) data on the articulatory correlates in the
singleton/geminates contrast in word-initial position which show in Tashlhiyt, each
consonant has a geminate counterpart both in lexical and morphological level as shown in
section 3.2 of word-initial geminates from production and perception by Rachid
Ridouane and Pierre A. Halle Pp-68. This gemination contrasts is perceptually recovered

by the Tashlhiyt native speakers.

Studies have agreed that the duration is the most acoustic or articulatory parameter
distinguishing singletons from geminates.How gemination is implemented in terms of
durational or non-durational information for voiceless or voiced stops and fricatives in
theword-initial or intervocalic orfinal position on the basis ofthe acoustic and articulatory
data have been shown by Ridouane (2007)Pp-69.Geminates had longer duration than
singletons. Therefore, the studies have proved the clear distinction between the singleton and
geminates on the basis of the native speakers’ intuitions. Though this research has been done
focusing on the voiceless stops in word-initial position gemination. Ridouane’s report (2007)
says the timing differences for the utterance of both the geminates and singletons in his

research.

Therefore, voiceless stops geminates are producedsystematically than their singleton
counterparts in a large number. The differences between the singleton and geminate lieword-

initially voiceless stops which also hold in utterance-medial position.The duration is the most
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systematic way distinguishesword-initial geminates from their singleton counterparts for

voiceless stops.

Word-initial geminates: perception:

The germination contrasts in Tahslhiyt have been observed depending on the natives’
perception as the studies have been shown (Louali and Puech 1994; Ouakrim 2003).Inter-
vocalic duration is the most important cue found for the contrast perception. Studies have
shown that the native speakers can reliably perceive the singleton and geminate contrast in
the absence of acoustic duration differences.Stop release intensity as well as vowel intensity

were greater for geminates than singletons.

5.1.5 Effects of duration and phonological length of the preceding/following segments
on perception of the length contrast in Japanese

This study aims at influencing the physical duration and phonological length of the preceding
vowel on the perception of singleton and geminate stops in Japanese. Thisstudy of perception
experiment shows the duration and phonological length of the vowel in two syllable words
preceding the stop as the examples have given in the charts. This perception experiment
shows the presence of the physical duration and the phonological length of a vowel precedes
the consonant of a singleton and geminate stops in Japanese language. The native speakers
and listeners are well aware of this distinction. The vowels are long than the singleton
phonologically and the stops are longer in closure afterlong vowel than short vowels as the
studies have shown (Pp-95-97). The identification of consonant length both in the singleton
and geminate is affected by the physical duration and phonological length of the preceding
vowel in Japanese language. Though the physical duration effects in assimilation and the
phonological length is contrastive. The vowel length perception is affected by both the
physical duration of the following stop closures and the phonological length in singletons and
geminates of the following stops. Studies have shown that the production experiment that
demonstrates the effects of the durations of the preceding vowels and the following stop
closures which are found in the perception experiment as shown the charts in the description
given in the text book, are parallelly with variation contextually in duration of the preceding

vowel and the following stop closure in speech production.
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5.1.6 Articulatory coordination in long and short consonants: An effect of rhythm class?

The studyin this chapter aims at examining the physical properties of how the consonants are
being produced in Japanese such as the articulatory pattern and the involvement of the vocal
organs like the lip and tongue movements for the production of the long and short
consonants. The study arises the question if there is any difference between Japanese and
Italian syllable timing that might be in relation torhythm classes where the movements of the
tongue both in the vertical and horizontal dimension as done by Smith. The interval between
the consonant release and the offset of the tongue body movement subjects the ending
movements after the release. There are some subjects which show a significant difference
between the long and short consonants in cases like the offsetsare occurring and with respect
to the release for the short consonant. The tonguemovement trajectory between the two
vowels appears to be close to a straight line in both languages. The timing of the tongue
movement could be changed relative to both consonant onset and offset and onset both and
the movement would occur during the consonant. It has been shown that the duration of the
tongue movement is mostly longer than a long consonant. Though its magnitude tends to be
longer in long consonants, but its average speed is always lower in long consonants in
Japanese where it tends to be higher in Italian long consonants. Thus, it appears that speakers
can make up the speed of the movement to maintain a similar coordination under changes in
movement duration and magnitude.Therefore, it is also possible to argue that there is any
consistent difference between speakers of Japanese and Italian in this respect at least not on
the basis of the current results. The onset and offset of the tongue movement were defined as
minima in the speed signal, but as suggested by the large variability in some of the temporal
intervals. The positions of the tongue for the vowels do not have point targets but rather
regions which are influenced by the phonetic context and the rate of the speaking. At the
same time, the tongue movement between the two vowels tends to start before the oral
closure for the consonant and end after the release of the consonant. Presumably, there is an
acoustic and perceptual basis for this. The relative onset and offset times of the tongue
movement examined here will result in formant transitions, but they would be absent, or

much less salient, if the whole tongue trajectory was hidden by the intervocalic consonant.
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5.1.7 Acquisition of long consonants in Norwegian

Sonorants can be found in monosyllables as well as bi-syllables. The natives, as well as the
children are also aware to differentiate between the CV: C and CVC: structures in a
statistically significant way.For monosyllablesthe differentiation consistently along all the
measures investigated. For the bi-syllables the children are consistently differentiating along
all measures. The raw durations of Vand C were decreasingsignificantly with the physical
means of age but for monosyllables V and VC they did not vary significantly with the means
of physics as age which strongly indicates that at least for the monosyllables the VC
relationship is acquired early on and remains fairly robust throughout development. Now, the
question arises as to how the appropriate VC relationship is achieved varies also as a function
of word lengthwith vowel-duration differences which is playing a larger role in bi-syllables
and along with that the consonant duration differences which is also playing a larger role in
monosyllables? The processes of the global timing reduction as phonetic skills development
lead to some distortions in the mapping onto phonological structure. The children have
reduced their long vowels in monosyllables to be close in duration to the adult target.For the
bi-syllables the mapping distortions at a minimum age are greater and affect the V andVC to
a larger extent. Thesignificant interaction of is a closer inspection that revealed the V and VC
both of which are too low in V and C structures and too high in VCstructures at that
particular age. The results from both the long vowels and long consonants being too short,it
would be appearing that the temporal relationship in VC poses a greater challenge in the
development for bi-syllabic words rather than for the monosyllabic words. Therefore, the
summarizations cane be done with the children who are able to produce the vowels and the
consonants of contrasting durations atan early age. The production of a clear distinction along
the measure of V and VC increasingly phonetic mastery that results in shorter vowels and
consonantdurations as children develop. There are someof individual contrasts which are
undermined as the vowels or consonants are either insufficiently reducing or the child
overshoots reduction processes and vowels or consonants that ends up too short for a specific
contexts. Therefore, the knowledge of phonological structures in their native language is
acquired at an early age and expressed utilizing the means that are already available to the
child. However, the period of this phonetic ‘catch-up’ exhibited in the subsequent
developmental trajectory which results in a finely tuned phonetic exponent that affects the
phonological and the phonetic mapping. This in turn results that the child is passing through a

period in which the structure is undermined as the critical period hypothesis says. The picture
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for the voiceless stops is somehow different with the evidence of a more subtle contrastwhich
suggests that the manner of articulation is possibly along with the competition for the
temporal relationships as a cue for the phonological voices and theconditions whose
expression of vowel and consonant quantity found in the adult speech are also a part
ofacquisition. With the sonorants though the durations of vowels and consonants decrease as
the child develops towards the adult target but again as with sonorants for both the
monosyllables and the bi-syllables the children were shown to differentiate between the CV
and C and CVCstructures in a statistically significant way throughout the developmental as
we have investigated so far. However, the measurements along which they do so are different
from those observed for sonorants. For monosyllables and bi-syllables thequantity
distinctions are expressed via the measures of the Vowelsand VC across the early stages of
the developmental arc and in adult speech. This is somehow an interesting phenomenon from
a cross-linguistic perspective because it goes against the general pattern across geminating
languages for voiceless stops to be more commonly geminated than sonorants.Within the
Norwegian sonorants voiceless stops are different in their V and VC which are obtained
almost entirely through the variations in Valone. The V and the VC has a differentiating
measure which holds across all the ages proving itself to be the robust measure in both
monosyllables andbi-syllables though as with sonorants it is much reduced at an early age.
Evidences are there for undershoot the long vowels and overshoot of short vowels.Thus there
are broad similarities with the sonorants being made at all ages in one form or another to a
lesser or greater degree and with mapping. Though there is no apparent reason why this
complexity should constitute as an obstacle to the systematic duration variation rather the
long geminate stops especially the voiceless ones are fairly common among those languages
that have geminates. Nevertheless, there is a cross-linguistic evidence that the
geminate:singleton contras is typically greater in sonorants than in obstruents. For, while the
geminate obstruents may either be relatively long from their singleton counterparts or not.
For the stopsounds there would appear to be a complex interaction of timing in relation
signaling both the voice ‘length’ contrasts resulting in a greater number of durational
contrasts and competing demands on timing. Therefore, the smaller magnitude of the ‘length’
contrast observed for plosives is in keeping with observing more complex systems that have
smaller durational differences within them. In that case of Norwegian the system is
particularly complex since both the vowel and the consonant duration vary systematically
with the voice and ‘length’ contrasts and that is why perhaps is not surprising that contrasts

for stops are durationally more subtle than for sonorants. In the given complexity of the
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system an understanding of long consonants in acquisition and of the acquisition of temporal
relations more generally which needs to take into account the cueing of phonological by both
the temporal and non-temporal cues among which is the presence of pre-aspiration.The
stopsounds are appearing to be a complex interaction of timing relations signaling both voice
and ‘length’ contrasts resulting in a greater number of durational contrasts and competing

demands on timing.

5.1.8 Second language learners’ production of geminate consonants in Japanese

There is various durational units those are in association with the stop-length distinctionby
the intermediate learners of Japanese natives. The comparison between them shows for the
native Japanese speakers as has been discussed in our previous literature. Therefore, the
learners of the native Japanese speakers always did make a durational distinction
betweensingleton and geminate stop closureswith the geminates approximately twice as long
as the singletons as the data have shown to us in our above chart. However, the G/S ratio
(1.97-2.11) was small, compared to the NJs’ G/S ratio of 2.88-3.13(Han 1992; Hirata and
Whiton 2005). The learners’ results replicate previous studies such as Han (1992), and are
consistent with Toda (1997), who pointed out that this comes from the way native English
speakers produce English geminates across words, such as cat tail (as in native English
speakers’ English data provided by Han 1992). The result of the closure over the preceding
vowel ratio shows theconsistent of learners in that the ratio values for the singletons and
geminates were not as separated as those of native speakers (Pp-179). The study we have
gone through in this chapter examines other durational units which are associated with the
disyllabic words as in‘word duration’ and ‘the ratio of the stop closure’ to the word (Pp-180).
Therefore, the results of these values confirmed that the earlier conclusion of the singleton or
geminate distinction was not that much in compare to the natives’ values. So, the questions
remain as to how do we determineif the learners are making significant progress in their

durational control? Because all of the identical measures (thus far we have seen above) were

compared before and after the learners’ immersion in Japan and none of the ANOVA results
indicated a significant change, and differences between singleton and geminate values did not
increase after the immersion in Japan (Pp-180). Therefore, one of the unique aspects of this
study was to examine the learners’ accuracy in producing singleton and geminate stops as

measured by the boundary criterion of native Japanese speakers. The examination of
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classifyingthe accuracy on the basis ofthe native speakers’ C/W boundary ratio indicated
improvement by only 1.4percentage points from 73.0% to 74.4% (Pp-180). On the basis of
the speaking rate factor we can make a hypothesiswhich says that theduration of a sentence
would be getting shorter at post-Japan that expresses a sign of increased fluency and
especially at a faster rate. So, the definition of which was ‘to speak as fast as possible without
making excessive mistakes’ did not support this. And that is why it was not the case that the
learners were able to speak faster when they were asked to speak at the fastest rate possible
(Pp-180). With regard to this it was also not the case that the stop-length distinction was
made with ratios closer to those of the native speakers at a particular rate. Therefore, the

speaking rates and the learners’ production performance did not reach that of native speakers.

The first question we have been introduced in this study is to what extent the ability to
produce consonant length distinction improves over four months abroad in Japan. If we are to
summarizeall of the measures and statistical results then thepossible conclusion would bethe
intermediate learners of Japanese do not improve their durational control of the consonant-
length distinction after a four-month immersion in Japan. Themeasurement of the distinction
maintained in this study was not large enough though, and it did not significantly increase in
any of the measures such as the sentence, word, or contrasting stop closure duration. The
conclusion can be made interesting if it is generally believed by the learners and the
instructors that the language immersion has a positive effect on language learning. And
obviously not likely a general spontaneous speaking fluency that may involve instant access
to vocabulary and grammar. The ability to produce the differences of consonant length
contrasts accurately within a word may not be something that the learners can automatically
learn by the language immersion (Pp-180). In the introduction part theoverall word duration
plays an important role in the case of the native Japanese speaker as we have seen the data
above. It is also not impossible that the learners also can make some small local
improvements. But they have not yet reached at that level where the significant improvement
is clearly visible in terms of precision of durational control (Pp-181). The possible reason for
this would be the limited improvement in the production of singleton and geminate stop
distinction found in this study.So, the first question arises, is this limitation due to the fact
that the immersion was comparatively late in their language learning, coming after two years
of formal language instruction in their home country, or is it due to the length of the
immersion not being long enough? (Pp-181). The second question that arises in this study is,

how the present participants’ results compare with those of previous studies, especially
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regarding the different learning stages, i.e. beginning learners (Toda 1997; Masuda and
Hayes-Harb 2005) and advanced learners (Han 1992). If we take all of these studies together
then there is an accumulation of evidence for a conclusion that learners of Japanese have
sustained difficulty at all levels in making precise and authentic consonant-length distinction
in their production (Pp-181). Beginning learners examined in Toda (1997) and Masuda and
Hayes-Harb (2005) showed some changes, but their ratios either were over exaggerated or
did not reach the native values, and advanced learners in Han (1992) also did not show clear
distinction. Experiment shows that the present intermediate learners fill the gap between at
the beginning and in advance and even after a four-month immersion in Japan, they did not
show improvement as a whole. The difficulty that may be attributed to the fact is that the
learners automatically use the strategy used in producing English geminates across words
(Han 1992; Toda 1997), thus producing [kak:o] as two words, [kak] and [ko]. Indeed, Han’s
(1992) data showed that the geminate/ singleton ratio was about 2. This phenomenon may be
a case of Flege’s (1987) ‘equivalence classification’. The way infants are learning their first
language is different from the way the adults are. The infants move from physical, sensory
responses to abstract, categorical perception of meaningful words, or equivalence
classifications. They use the earlier sensory system less and lesswhile the adults learners
tending to go about learning to perceive an L2 is more with the latter response such as
abstract, categorical perception which Flege (1987) claims is the direct reason why they
cannot perceive L2 speech sound as they are. The developmental change has the advantage of
being able to extract essentiallinguistic messages from highly variable speech acoustics, it has
disadvantages for adult L2learners. According to Flege (1987), this process of equivalence
classification prevents L2learners from acquiring authentic L2speech sounds (Pp-182). The
overall production accuracy calculated in this present study suggests that they can produce
minimal pairs at far above a chance level. Therefore, the learners can ‘get by’ with their
inaccurate pronunciation in many cases when communicating with native speakers, and thus
their practical motivation and perceived urgency to improve their realization of this
distinction to the authentic native level may not be high(Pp-182). One of the possible reasons
for this may be why the strategy of substituting English geminates continues to be used and
why this problem persists. The only measure that showed an improvement was the result of
C/Vlratio classification accuracy, and there was actually a large individual variation in terms
of the learners’ progress during the period studied. A future study including native Japanese
speakers’ perception of learner production should provide insight as to whether both the C/V

Iratio and the C/W ratio must be accurate in order for their production to be perceived
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accurately by native Japanese listeners. It may also confirm whether native Japanese
listeners’ identification of some of the individual learners’ production does improve from pre-
Japan to post-Japan. It would also be interesting to test how native speakers evaluate the
‘accentedness’ of these words and sentences, and whether this accentedness score would or
would not improve with immersion(Pp-182). The basis of this present conclusion is only one
word pair and this investigation needs to be expanded in future studies to examine various
other word pairs with other stops [p, t] and with other obstruents(Pp-182). The given findings
in this chapter we would predict that learners also do not improve their production of fricative

and affricate consonant length pairs.

There is one more interesting direction for future research is to compare the present results
with learners’ production of vowel length contrasts. There are two types of contrasts share the
same mechanism of durational control for native speakers of Japanese (Fujisaki et al. 1975),
but results in previous studies are mixed as to whether the consonant and the vowel length
contrasts pose equal difficulty for L2learners. One study suggests learners seem to improve
both equally (Enomoto 1992), but another suggests that vowel length contrasts may be easier
for native English learners to produce (e.g. for perception: Toda 1998)(Pp-182). Our
preliminary analysis for this presentintermediate learners’ production of vowel-length
distinction accords with the latter finding. Though the classification accuracy for the learners’
production of vowel-length distinction improved significantly from pre-Japan to post-Japan.
This preliminary result suggests that the lack of significance in the present stop-length results
may not be due to a lack of statistical power from the small number of participants or the
limited set of stimuli, though this preliminary analysis needs to be expanded to a full analysis
in the near future(Pp-182). Another interesting phenomenon would be to examine the
production and perception of extremely advanced learners of Japanese since some data show
that learners’ perception eventually improves over time (e.g. Enomoto 1992), their production
is also likely to improve at some advanced stage(Pp-182). However, there is currently no data
showing advanced learners’ production matching that of native speakers, therefore, it is
necessary to clearly pinpoint where the highest possible level lies and what the limitations
may be, as well as what factors account for the ultimate success or failureof learners in
acquiring consonant- and vowel-length distinction. Learners’ data typically exhibit large
individual variations, which is also to be expected for most advanced learners as well, but it is
an important goalspeech acquisition research to determine the precise factors that account for

those variations(Pp-182).
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Similar studies were conducted for the variety of languages with geminate consonants,
including Hindi (Ohala, 2007; Samudravijiya, 2003), Malayalam (Local and Simpson, 1999),
Bengali (Lahiri, 2017), Swiss German (Kraechenmann, 2001; Kraehenmann and Lahiri, 2008),
Kentani Malay (Hamzah, 2010), Pattani Malay (Abramson, 1986, 1987, 1991, 1999a,b,
2003), Cypriot Greek (Arvaniti, 1999, Arvaniti and Tserdanelis, 2000; Muller, 2001),
Finnish (Doty et al., 2007), Italian (Esposito and Di Benedetto, 1999; Faluschi and Di
Benedetto, 2001; Farnetani and Kori, 1986; Giovanardi and Di Benedetto, 1998; Mattei and
Di Benedetto, 2000; Payne, 2005; Pickett et al., 1999), Russian (Dmitrieva, 2017), Japanese
(Takeyasu and Giriko, 2017), Norwegian (Payne et all., 2017), Japanese (Hirata, 2017).

5.2 Indic Languages
Bangla permits a lexical singleton-geminate (short vs. long) contrast, and this phonological

contrast is primarily cued by a difference in consonantal duration. This contarst is limited to
obstruents and nasals, as shown by the examples in (1). On the other hand, Bangla does not

allow lexical singleton-geminate constrast in glides.

(1) Lexical singleton-geminate contrast in Bangla

1. /ata/ 'custard apple’' /atta/ 'soul'
ii. /dofi/ 'convict' /dofJi/ 'FEM'
iii. /kana/ 'blind person' /kanna/ 'crying'

Lexical singleton-geminate contrast in Urdu

iv. /pata:/ 'address' /patta:/ "leaf'
v. /rosa/ 'to be received' /rossa/ 'rope’
vi. /tona/ 'stem’ /tonna/ 'become hard'

Lexical singleton-geminate contrast in Telugu

vii. /puta/ 'page number' /putta/ 'anthill'
viii. /celi/ 'lover' /celli/ 'younger sister'
ix. /koni/ 'to buy' /konni/ 'some'
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furthermore, in loanword gemination patterns in which word-medial consonants in the source

languagess are borrowed as geminates, oral consonants undergo gemination. This symmetry

is shown in (2):

(2) Gemination of oral consonants in loanword adaptation in Bangla

a. San. /bis.vas/
b. San. /satja/
c. San. /mrtju/
d. San. /putra/

e. San. /padma/

> Ban.[bifJaf] 'faith/trust'
> Ban. [Jotto] ‘truth’

> Ban. [mrittu] 'death’
>Ban. [puttro] 'son'

> Bang. [padda] [pod.do] ‘lotus’

A spectogram has been given below to show the duration of geminate consonant in bangla.
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Fig. 8. Diagram showing the spectogram and waveform of voiced dental geminate stop

/pad.do/ in Bangla.

We recognize that caution is needed when using loanword adaptation patterns in

phonological argumentation (de Lacy 2006, 2009) because loanword adaptation is non-
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trivially affected by non-phonological -- e.g. perceptual, orthographic, and sociolinguistic--
factors (e.g. Irwin 2011; Kang 2011; Peperkamp 2005; Peperkamo and Dupoux 2003;
Peperkamp et al. 2008; Silverman 1992; Takagi and Mann 1994; Vendelin and Peperkamp
2006).

Exaples from Urdu and Telugu (Geminates ) as follows :

1. /mohabbat/ <uas "love'

ii. /akkas/ pSe 'painter’

iii.  /tokkar/ )5S 'striking'

iv. /ittelah/ gkl 'information’
V. /tamaddun/ s 'civilization'
Vi. /tanoffur/ s 'disgust’

vii.  /taloffuz/ L35 'pronunciation’
viil.  /to?d3zdzub/ aaas 'wondering'

A spectogram has been given below to show the duration of geminate consonant in Urdu.

Tanaffur_  0.475937329 0.59111994

I
“ y.‘”?{ﬂ lff.fﬁ".“ﬁ',‘?’% ill. — ) W \ |

‘) ‘ I Wi W

t a n é(84.60ms) ff(181.43ms) u(115.18ms) r

0 0.7123
Time (s)

Fig. 9. Diagram showing the spectogram and waveform of voiceless labiodental geminate

fricative /tanaffur/ in Urdu.
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Telugu

i /vella/ - 'went' DV

il. /ippuru/- now CIONS
1il. /metta/ - 'soft' o

iv. /iwwa:|a/ - today, @are
\2 /yekkuwa/- much QSJGSD
Vi. /mabbu/ cloud ey
vil.  /uccu/ - deceit €0

viii.  /utta/- empty &

A spectogram has been given below to show the duration of geminate consonant in Telugu.

velLL@.399845577 0.622563695

Iu i|||ﬁ\‘|||\|‘”“I”“H ln

i l“" M“W ml Hnl ;:‘.‘wlu fw.ll"'lll"*"»." W HM

1
il

w\ u‘[

)Mww W hlu .

v ¢(96.83ms) 11(676.71ms) a(222.71ms)

0 0.6767
Time (5)

Fig. 10. Diagram showing the spectogram and waveform of voiced retroflex geminate lateral

/vel]a/ in Telugu.

In summary, except Urdu, Telugu and Bangla avoid glide geminates the most in that they are
never used to make lexical contrasts. These languages permit nasal geminates to signal

lexical contrasts, but nevertheless avoids creating them in gemination processes. The
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preferential hierarchy in the phonology of Bangla and other Indic languages is therefore:

obstruent geminates > nasal geminates > glide geminates.

5.3 Other Languages

Not only is this preferential hierarchy of geminates clearly observed in Bangla, but the same
hierarchy can be observed in other languages like Urdu and Telugu as well. Some languages
avoid sonorant geminations entirely, whereas others avoid glide geminates in particular, just

as in Japanese. This observation is clearly articulated in Podessva (2000, 2002).

One example that instantiates the avoidance of sonorant geminates comes from gemination
blocking in Selayarese (Podesva 2000, 2002). When the prefix /ta?/- is attached to a root that
begins with a voiceless obstruent, the prefix-final glottal stop assimilates to the following

consonant, resulting in a geminate, as shown in (3) (Mithun and Basri 1986:243):

(3) Gemination when root-initial consonants are voiceless obstruents

a. /ta?-pela?/ — [tappela?] 'get lost'
b./ta?-tuda/ — [tattuda] 'bump against'
c. /ta?-kapula/ — [takkalupa] 'faint'

d. / ta?-samban/ — [tassamban] 'stumble, trip'

The gemination also fails when root-initial consonants are sonorants, as in (4) (Mithun and
Basri 1986: 244). Since there are no glides in Selayarese, it is impossible to tell whether
glides would undergo gemination or not. Gemination also fails when root-initial consonants
are voiced stops. The dispreference for voiced-stop geminates is well motivated phonetically:
stop closure raises intraoral air pressure and therefore it is difficult to maintain a transglottal
air pressure drop to sustain voicing during stop closure. thus aerodynamic problem is
particularly challenging for geminates because of their long constriction (Hays and Steriade
2004; Ohala 1983; Westbury 1979). However, this aerodynamic challenge does not explain
the dispreference for sonorant geminates, because the airway is not significantly occulded in
sonorants-- the intraoral air pressure should not rise so much as to hinder the airflow across

the glottis.
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5.4 Experimentl. Duration of singletons and geminates contrast in Indic
Languages
The first experiment test whether singletons and geminates contrast make same duration or

make different duration between singleton and geminate consonants. The stimuli were
singleton-geminate pairs of stops, fricatives, and sonorants. The experiment used non-speech
stimuli so as to control for acoustic parameter other than spectral continuity, such as
preceding vowel duration, intensity of surrounding vowels, or duration of consonant intervals

themselves.

Speech sounds require time for their utterance. Duration is the length of time involved in the
articulation of a sound or syllable. Distinctions between relatively 'ling' and relatively 'short'
durations are measured in units of time, such as the millisecond (msec). Whereas length
refers to the relative durations of sounds and syllables when these are linguistically
contrastive; also referred to as quantity. Hence, length, duration or quantity is a type of

modification of articulation, and measurable with considerable precision.

Duration is used for various purposes. It may be used to distinguish one word from another. It
may be used to emphasize or to focus a particular word in a sentence. There may be
variations of duration according to phonetic context. Here it has been used to distinguish one
word from another. The present study is limited to singleton-geminate contrast only. The

Indic languages we have taken are Bangla, Urdu and Telugu.

The factors associated with durational variations are:

a. phonemic contrast

b. intrinsic duration of consonants

c. influence of neighbouring sounds, which includes voicing and aspiration.

d. positional variation

e. syllable structure

5.4.1 Aims
The aim of the present study is to examine the duration of singleton as well as geminate

consonants of Bangla, Urdu and Telugu by using instruments. More than fifteen pairs of
singleton-geminate words are chosen for this study. The mono syllabic and di-syllabic words

have been chosen. The syllable structure of words contains VCV, VCCV, CVCV, CVCCV,
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CVCV, CVCVC, CvVCCVC for Bangla, CVCV, CVCCV for Urdu and VCV, VCCV,
CVCV, CVCCV for Telugu. Stops, affricates, fricatives, nasals and liquids have been
adopted for the present study.

5.4.2 Procedure
The participants were eighteen adult native speakers of Bangla, Urdu and Telugu. Out of

eighteen nine were male and nine were female speakers. They were all residents of Kolkata,
Delhi and Hyderabad. The informants' age varied from 22 to 32 years. Equal number of male
and female participants were included. The data collection was conducted in JNU Campus in

Delhi, EFLU Campus in Hyderabad and using a Sony digital recorder with a microphone.

The test material for Bangla, Urdu and Telugu comprises more than fifteen pairs of words.
All words consists of Stops, affricates, fricatives, nasals and liquids for this study. Two types
of words have been selected, for example, singleton, geminate consonants. The mono syllabic
and di-syllabic words have been chosen. The words chosen seperately for Bangla, Urdu and

Telugu for this study are:

S1. No Singleton Glossary Geminate | Glossary

1. Stop /ata/ custard apple | /atta/ Soul

2. Stop /bidai/ Farewell /biddai/ in wisdom

3. Stop /bhago/ to leave /bhaggo/ Fortune

4. Affricate /baca/ To save /bacca/ Child

5. Affricate /fodza/ Straight /fodzdza/ Bedding

6. Nasal /foman/ Equal /fomman/ dignity/honour
7. Nasal /kana/ Blind /kanna/ Crying

8. Liquid /tulo/ To lift sth. /tullo/ Comparable

0. Fricative /dofi/ Convict /doffi/ Fem. of dacoit

Tab. 6. showing singleton and geminate words in Bangla.
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S1. No Singleton Glossary Geminate Glossary

1. Affricate /baca/ Save /bacca/ Kid

2. Liquid /bala/ Disaster /balla/ Baton

3. Stop /goda/ Beggar /godda/ Quilt

4. Stop /paka:/ to cook /pakka:/ Ripe

5. Stop /pata:/ Leaf /patta:/ Address

6. Fricative /rasa/ To be /rossa/ Rope

received

7. Nasal /foma/ Mixed /fomma/ Light

8. Nasal /tona/ Stem /tonna/ Become hard

0. Liquid /zora/ For a while /zarra/ Small particle
Tab. 7. showing singleton and geminate words in Urdu.

S1. No Singleton Glossary Geminate Glossary

1. Stop /adi/ That /addi/ Apply

2. Stop /atu/ That side /attu/ Pan cake

3. Stop /badi/ School /baddi/ Small shop

4. Stop /tagi/ Suitable /taggi/ Reduce

5. Nasal /koni To buy /konni/ Some

6. Liquid /bali/ Sacrifice /balli/ Lizard

7. Liquid /oeld/ Time /oel|a/ Went

8. Liquid /guru/ Teacher /gurru/ Anger

Tab. 8. showing singleton and geminate words in Telugu.
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5.4.3 Average duration of singletn and geminated consonants in Bangla, Urdu and
Telugu.
BANGLA (duration in milliseconds)

M1 M2 M3 Avg F1 F2 F3 Avg Total
Avg
t 166.50 | 102.89 | 143.58 | 137.663 | 182.67 | 142.53 | 180.97 | 168.725 | 161.7515
8 7 6 7 4 1 2 7
tt 325.24 | 183.66 | 353.59 | 287.501 | 355.60 | 274.41 | 372.25 | 334.093 | 323.336
2 3 8 9 3 9 7
d 89.704 | 88.06 | 104.66 | 94.1416 | 91.653 | 87.923 | 89.182 | 89.586 | 88.5525
1 7
dd |241.24 | 158.82 | 392.74 | 264.271 | 290.56 | 260.64 | 212.95 | 254.723 | 236.802
3 2 9 3 5 9 5
g 100.71 | 111.09 | 154.66 | 122.161 | 99.912 | 105.09 | 97.84 | 100.948 | 101.467
5 9 9 4 7
gg |[270.29 | 154.44 | 344.9 |256.549 | 349.31 | 250.60 | 265.26 | 288.394 | 257.9355
9 8 2 7 4 3
C 192.16 | 134.44 | 185.80 | 170.805 | 168.75 | 152.69 | 174.04 | 165.167 | 163.372
6 8 3 7 8 7 7 3
cc 256.19 | 202.48 | 357.67 | 272.118 | 363.44 | 309.73 | 318.42 | 330.537 | 314.082
9 5 9 5 9 7
dz | 152.71 | 100.77 | 141.70 | 131.732 | 125.58 | 108.80 | 94.715 | 109.703 | 101.762
8 6 3 3 5 9
dzd | 298.12 | 151.44 | 420.64 | 290.072 | 344.45 | 256.92 | 253.38 | 284.920 | 255.151
3 8 5 5 7 9 2 3
M | 91.141 | 106.31 | 133 110.150 | 97.696 | 90.49 | 116.09 | 101.428 | 103.294
3 8
mm | 210.74 | 149.57 | 228.65 | 196.327 | 275.19 | 224.10 | 205.34 | 234.881 | 214.725
9 4 8 4 3 7 3
N 105.36 | 88.875 | 101.55 | 98.598 | 102.05 | 85.154 | 117.99 | 101.734 | 101.576
5 4 8
nn | 293.88 | 158.61 | 267.46 | 239.986 | 281.35 | 250.39 | 263.30 | 265.015 | 256.8475
2 8 7 1 3 2 3
L 141.17 | 64.374 | 87.177 | 97.5743 | 95.098 | 117.82 | 99.999 | 104.307 | 108.9115
2 3 4
L1 | 293.66 | 165.83 | 296.57 | 252.024 | 253.63 | 285.42 | 260.12 | 266.396 | 272.778
2 9 2 3 3 7 9 3
I 181.81 | 122.46 | 191.76 | 165.348 | 180.97 | 139.93 | 166.43 | 162.45 | 153.186
9 5 8 4 8
II 285.15 | 185.02 | 365.56 | 278.581 | 321.49 | 274.85 | 286.56 | 294.304 | 280.71
1 5 8 3 2 6 4

Tab. 9. Table showing the average duration of singleton and geminate in Bangla.
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Fig. 11: Diagram showing the average duration of singleton and geminate consonants of

Bangla
URDU
M3 M2 M1 Avg F1 F2 F3 Avg Total
Avg
1 88.378 | 76.884 | 73.101 | 79.4543 | 109.23 | 87.142 | 88.828 | 95.0666 | 87.985
3 7
1l 212.40 | 225.30 | 220.57 | 219.425 | 240.07 | 224.08 | 226.16 | 230.109 | 225.1275
3 1 1 4 6 9 7
d 84.366 | 71.805 | 75.87 | 77.347 | 114.82 | 108.45 | 98.552 | 107.276 | 103.501
6
dd | 236.65 | 214.40 | 258.92 | 236.662 | 246.98 | 244.46 | 196.13 | 229.194 | 220.2985
9 4 3 7 4 3 7
k 146.99 | 93.52 | 130.63 | 123.717 | 149.50 | 137.83 | 136.49 | 141.276 | 137.162
9 4 7 4 2 2
kk | 299.61 | 278.78 | 320.61 | 299.671 | 270.51 | 289.58 | 237.39 | 265.832 | 263.4905
8 5 6 5 6 3
t 145.56 | 116.46 | 161.05 | 141.031 | 150.01 | 136.85 | 139.45 | 142.105 | 138.1515
9 5 9 4 3 7
tt | 322.56 | 260.09 | 299.51 | 294.058 | 262.14 | 290.08 | 265.33 | 272.522 | 277.7115
4 9 2 3 5 5 8 7
s 146.98 | 127.77 | 125.29 | 133.349 | 131.95 | 131.32 | 124.61 | 129.296 | 127.9665
8 1 7 7 3 7
ss | 253.04 | 261.01 | 272.69 | 262.249 | 287.22 | 233.47 | 235.15 | 251.951 | 234.314
2 4 1 7 5 3 7
m | 92.734 | 103.52 | 78.775 | 91.6793 | 108.64 | 103.26 | 94.749 | 102.221 | 99.008
9 3 8 7 3
m | 232.87 | 203.34 | 214.88 | 217.034 | 204.70 | 218.34 | 198.17 | 207.072 | 208.2585
m |5 1 6 1 4 3 7
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n 103.25 | 70.675 | 68.296 | 80.7406 | 113.41 | 81.06 | 73.943 | 89.473 | 77.5015
1 7 6

nn | 250.89 | 240.19 | 240.50 | 243.863 | 234.17 | 237.16 | 204.62 | 225.322 | 220.896
3 8 7 6 4 8 7

r 70.785 | 66.833 | 63.379 | 66.999 | 82.718 | 56.499 | 43.772 | 60.9963 | 50.1355
3

rr | 21399 | 161.81 | 171.01 | 182.278 | 242.78 | 189.73 | 153.58 | 195.368 | 171.659
9 7 9 3 8 8 7

Tab. 10. Table showing the average duration of singleton and geminate in Urdu.

Duration of Singleton and Geminate Consonants
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Fig.12. Diagram showing the average duration of singleton and geminate consonants
in Urdu.

119




TELUGU

M1 M2 M3 Avg F1 F2 F3 avg Total
Avg
d |106.72 | 121.48 | 75.128 | 101.112 101.16 | 99.644 | 90.701 | 97.171 95.1725
1 7 8
d |356.39|233.33 | 1953 |261.676 188.74 | 214.11 | 278.54 | 227.1356 | 246.330
d |6 2 6 9 2 67 5
t | 140.15 | 155.42 | 109.71 | 135.0996 | 109.90 | 142.64 | 104.35 | 118.9676 | 123.498
8 7 4 67 7 4 2 67
tt | 416.57 | 263.16 | 256.15 | 311.9643 | 248.47 | 253.33 | 259.13 | 253.65 256.237
4 7 2 33 6 9 5
q |60.649 | 63.511 | 53.887 | 59.349 52.303 | 46.764 | 58.801 | 52.62266 | 52.7825
67
qd |316.40 [ 190.69 | 173.43 | 226.8443 | 185.80 | 172.91 | 222.6 | 193.773 | 197.757
dq |4 4 5 33 5 4
g |97.708 | 109.73 | 100.78 | 102.7416 | 98.734 | 112.87 | 137.82 | 116.4773 | 125.349
7 67 6 2 33
g |309.40 | 178.05 | 210.87 | 232.778 198.62 | 207.20 | 249.72 | 218.5156 | 228.463
g |7 3 4 1 4 2 67
N | 84.635 | 94.388 | 83.183 | 87.402 85.135 | 89.926 | 63.7 79.587 76.813
N | 328.69 | 179.43 | 224.98 | 244.3713 | 169.35 | 171.27 | 267.78 | 202.8066 | 219.531
n |3 2 9 33 7 5 8 67 5
L |97.195|101.13 | 97.103 | 98.47633 | 91.999 | 101.80 | 84.826 | 92.87733 | 93.3165
1 33 7 33
I | 283.16 | 211.93 | 209.67 | 234.925 190.15 | 175.47 | 200.15 | 188.5936 | 187.813
2 7 6 4 7 67 5
| | 107.31 | 64.722 | 101.97 | 91.33633 | 75.985 | 73.487 | 72.192 | 73.888 72.8395
5 2 33
265.96 | 192.76 | 180.72 | 213.1486 | 165.41 | 178.92 | 257.18 | 200.5046 | 218.050
1 2 3 67 3 1 67 5
R | 69.594 | 40.628 | 81.303 | 63.84166 | 54.282 | 33.031 | 44.78 | 44.031 38.9055
67
rr | 229.34 | 130.21 | 157.28 | 172.2836 | 135.89 | 163.34 | 152.90 | 150.715 | 158.123
6 6 9 67 8 3 4 5

Tab. 11. Table showing the average duration of singleton and geminate in Telugu.
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Fig.13. Diagram showing the average duration of singleton and geminate consonants

in Telugu.

The following inferences are drawn from the observation of the segmental values in the

words given below:
1. The duration of singleton is almost half in comparison to the geminated consonant.

2. The length or duration of geminate consonants is approximately twice the duration of

singleton.

3. For example, the duration of singleton and geminate consonant are 116.465 and 260.099 in
the case of /pata:/and /potta:/in Urdu. The same cases are found in Bangla as well as Telugu

too.
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4. The average duration of singleton and geminate consonant have been shown separately for
Bangla, Urdu and Telugu in the three different tables respectively. The average duration of

male and female speakers has been shown differently in the above tables.

5.4.4 Discussion

From the above data, we can infer that the singleton is comparatively shorter in duration than
the geminate consonant. In other words, geminate consonant is longer in duration than the
singleton. The average duration of singleton is 117.021 whereas the duration of geminate
consonant is 245.734 in case the case of /baca/ and /bacca/ in Urdu. So it is evident that the
duration of a geminate consonant is approximately two times longer than the duraion of

singleton.

If we observe the waveform mentioned in the following we can easily distinguish the
difference between the duration of a singleton and the duration of a geminate consonant. For
example, in fig. no 14 and 15clearly indicate that the duration of a singleton is shorter than
the duration of geminate consonant. One pair of waveforms has been cited below and the rest

of the waveforms will be shown in Appendix II.
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Fig. 14. Diagram showing the waveform of voiceless post alveolar fricative /dofi/ in Bangla.
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Fig.15. Diagram showing the waveform of voiceless post alveolar geminate /dofJi/ in Bangla.
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Fig. 16. Diagram showing the waveform of voiceless dental stops /pata:/in Urdu.
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Fig. 17. Diagram showing the waveform of voiceless dental geminate stop /potta:/ in Urdu.
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Fig. 18. Diagram showing the waveform of voiced alveolar nasal /koni/ in Telugu
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Fig.19. Diagram showing the waveform of voiced alveolar geminate nasal /konni/ in Telugu.

5.5 ExperimentIl. Geminate duration in Telugu variety of English
(Telugu English)

Speech sounds require time for their utterance. Duration is the length of time involved in the
articulation of a sound or syllable. Distinctions between relatively 'ling' and relatively 'short'
durations are measured in units of time, such as the millisecond (msec). Whereas the length
refers to the relative durations of sounds and syllables when these are linguistically
contrastive; also referred to as quantity. Hence, length, duration or quantity is a type of

modification of articulation, and measurable with considerable precision.

Duration is used for various purposes. It may be used to distinguish one word from another. It
may be used to emphasize or to focus a particular word in a sentence. There may be
variations of duration according to phonetic context. Here it has been used to distinguish one
word from another. The present study is limited to vowel length only. Except Urdu and
Telugu, Phonologically Bangla does not register vowel length contrast, but phonetically
vowel length is possible. The language we have taken here is Telugu variety of English (TE).

The factors associated with durational variations are:
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a. phonemic contrast
b. intrinsic duration of vowels
c. influence of neighbouring sounds, which includes voicing and aspiration.

d. positional variation

e. syllable structure

5.5.1 Aims
The aim of the present study is to examine the duration of the geminate consonants of Telugu

English using instruments. Ten words with geminate consonants are taken for this study. The
di-syllabic and trisyllabic words have been chosen. The syllable structure of words contain

VCCV, CVCCVC, VCCVCVC, VCCVCVCVC.

5.5.2 Procedure
The participants were xis adult native speakers of Telugu English. Out of six, three were male

and three were female informants. They were all residents of Hyderabad. The informants'
age varied from 22 to 32 years. Equal number of male and female participants were included.
The data collection was conducted in JNU Campus in Delhi, EFLU Campus in Hyderabad

and using a Sony digital recorder with a microphone.

The test material for Telugu English comprises twenty sentences and more than fifteen pairs
of words with geminate consonants. All words consists of Stops, fricatives, nasals and liquids
for this study. One types of words have been selected, for example, geminate consonants.The

words are given in the table below:

SI.No Geminates in Received
Telugu English Pronunciation (RP)

1. Upper /"op.par/ /" ap.o(r)/

2. Rubber /'rob.bar/ /'tAb.a(1)/

3. Beggar /'beg. go/ /'beg.o(r)/

4. llegal /1'lli.gal/ /i'lii.gal/

5. Pillars /'pil.las/ /'pil.arz/
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6. Summer /'som. mor/ /'sam.o(r)/
7. Immoral /i'm.mor.al/ /i'mor.al/
8. winner /"vin.nar/ /'win.o(r)/
0. Dinner /'din. nor/ /"din.a(r)/
10. Irregular /i'r.regu.lar/ /i'reg.jo.la(r)/

5.5.3 Average duration of geminate consonants in Telugu English.
(duration in milliseconds)

Table 12: Showing geminate consonants in Telugu English.

TELUGU ENGLISH

M1 M2 M3 Avg F1 F2 F3 Avg Total

Average

/" Ap. 193.8 | 178.5 | 226.9 | 199.775 | 234.6 | 210.9 | 260.7 | 235.448 | 248.12066
por/ 38 66 22 333 09 43 93 333 7
/'tAb. 149.8 | 173.1 | 165.0 | 162.684 | 106.5 | 171.7 | 130.5 | 136.295 | 133.4315
bor/ 55 08 9 333 63 54 68
/"beg. 146.1 | 150.7 | 179.2 | 158.742 | 167.7 | 155.6 | 185.4 | 169.629 | 177.54933
gor/ 85 48 94 333 98 22 69 667 3
/i'lli.gal | 144.2 | 110.2 | 126.1 | 126.859 | 120.3 | 143.0 | 131.3 | 131.578 | 131.46016
/ 09 57 11 6 33 42 333 7
/" pil. 92.46 | 77.25 | 130.0 | 99.9086 | 50.52 | 135.6 | 138.7 | 108.302 | 123.54266
larz/ 4 6 06 667 1 03 83 333 7
/'sam. 140.3 | 162.3 | 174.7 | 159.134 | 147.1 | 155.6 | 165.6 | 156.162 | 160.89833
mar/ 36 59 08 333 98 56 34 667 3
/im.mor | 161.2 | 170.3 | 183.1 | 171.59 | 158.5 | 185.0 | 207.9 | 183.832 | 195.88866
.al/ 46 94 3 04 48 45 333 7
/'vin.nar | 140.7 | 158.4 | 175.9 | 158.419 | 192.5 | 162.0 | 171.7 | 175.443 | 173.59466
/ 95 64 99 333 33 51 46 333 7
/'din. 135.6 | 88.42 | 166.1 | 130.065 | 166.9 | 121.1 | 154.4 | 147.516 | 150.99133
nar/ 08 5 62 22 62 66 667 3
/i'rregu.l | 110.6 | 78.08 | 144.3 | 111.019 | 124.9 | 143.7 | 173.5 | 147.419 | 160.45966
ar/ 73 3 01 79 79 333 7

Table 13: Showing average duration of geminate consonants in Telugu English
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Duration of Singleton and Geminate Consonants
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Figure 20: Diagram showing the average duration of geminate consonants in Telugu English

L_upper_
0.135190273 0.369799514

a(135.190ms) pp(234.609) 2(244.781ms)

0 0.6146
Time (s)

Figure 21. Diagram showing the waveform of voiceless bilabial geminate plosive in the word
/appet/ in Telugu English.
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L_winner_
0.36298237 0.556054422

w i(102.042ms) nn(192.533) 2(193.072)

0 0.5561
Time (s)

Figure 22. Diagram showing the waveform of voiced alveolar geminate nasal in the
word/winner/ in Telugu English.

5.5.4 Discussion
From the above spectogram we can infer that the values of geminate consonants in the words

/upper/ and /winner/ are 234.609 (ms) and 192.533(ms) respectively in Telugu English.
There are informants who have come from rural background as well as urban background.
Most of the geminate consonants are found in the pronunciation of rural vernacular medium

informants.

5.6 Experiment III. Effects of duration and phonological length of the
preceding and following vowel segments on perception of the length
contrast in Bangla, Urdu and Telugu.

Speech sounds require time for their utterance. Duration is the length of time involved in the
articulation of a sound or syllable. Distinctions between relatively 'ling' and relatively 'short'
durations are measured in units of time, such as the millisecond (msec). Whereas length
refers to the relative durations of sounds and syllables when these are linguistically
contrastive; also referred to as quantity. Hence, length, duration or quantity is a type of

modification of articulation, and measurable with considerable precision.
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Duration is used for various purposes. It may be used to distinguish one word from another. It
may be used to emphasize or to focus a particular word in a sentence. there may be variations
of duration according to phonetic context. Here it has been used to distinguish one word from
another. The present study is limited to vowel length only. Except Urdu and Telugu,
Phonologically Bangla does not register vowel length contrast but phonetically vowel length

is possible. The Indic languages we have taken are Bangla, Urdu and Telugu.
The factors associated with durational variations are:

a. phonemic contrast

b. intrinsic duration of vowels

c. influence of neighbouring sounds, which includes voicing and aspiration.

d. positional variation

e. syllable structure

5.6.1 Aims
The aim of the present study is to examine the duration of the preceding and following

vowels in Bangla, Urdu and Telugu using instruments. More than five pairs of vowels are
chosen for this study. The mono syllabic and di-syllabic words have been chosen. The
syllable structure of words contain VCV, VCCV, CVCV, CVCCV, CVCV, CVCVC,
CVCCVC for Bangla, CVCV, CVCCV for Urdu and VCV, VCCV, CVCV, CVCCV for
Telugu. Stops, affricates, fricatives, nasals and liquids have been adopted for the present

study.

5.6.2 Procedure
The participants were eighteen adult native speakers of Bangla, Urdu and Telugu. Out of

eighteen nine were male and nine were female speakers. They were all residents of Kolkata,
Delhi and Hyderabad. The informants' age varied from 22 to 32 years. Equal number of male
and female participants were included. The data collection was conducted in JNU Campus in

Delhi, EFLU Campus in Hyderabad and using a Sony digital recorder with a microphone.

The test material for Bangla, Urdu and Telugu comprises more than fifteen pairs of words.
All words consist of Stops, affricates, fricatives, nasals and liquids for this study. Two types

of words have been selected, for example, singleton, geminate consonants. The mono syllabic
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and di-syllabic words have been chosen. The words chosen separately for Bangla, Urdu and

Telugu for this study are:

S1. No | Singleton Glossary Geminate | Glossary

1. /ata/ custard apple /atta/ Soul

2. /bidai/ Farewell /biddai/ in wisdom

3. /tulo/ to lift sth. /tullo/ Comparable

4. /bhago/ to leave /bhaggo/ | Fortune

5. /foman/ Equal /fomman/ | dignity/honour
6. /dofi/ Convict /dof]1/ Fem. of dacoit

Tab. 14. Diagram showing singleton and geminate words in Bangla.

(VCV, VCCV, CVCV, CVCCYV, CVCV, CVCCV, CVCVC, CVCCVO)

SI. No | Singleton Glossary Geminate Glossary

1. /baca/ Save /bacca/ Kid

2. /bala/ Disaster /balla/ Baton

3. /gada/ Beggar /gadda/ Quilt

4. /poka:/ to cook /pokka:/ Ripe

5. /pata:/ Leaf /patta:/ Address

6. /foma/ Light /fomma/ Light

7. /tona/ Branch /tonna/ Become hard

Tab. 15. Diagram showing singleton and geminate words in Urdu.

CVCV, CVCCV
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SI. No | Singleton Glossary Geminate Glossary
1. /adi/ That /addi/ Apply

2. /atu/ That side /atfu/ Pan cake
3. /guru/ Teacher /gurru/ Anger

4. /koni To buy /konni Some

5. /vela/ Time /vella/ Went

Tab. 16. Diagram showing singleton and geminate words in Telugu.

(VCV, VCCV, CVCV, CVCCV,)

5.6.3 Average duration of preceding and following vowelsin Bangla, Urdu and Telugu.
(duration in milliseconds)

BANGLA
M1 M2 M3 Avg F1 F2 F3 Avg Total
Avg
l.a-t | 101.79 | 124.50 | 134.88 | 120.39 | 154.38 | 122.89 | 155.75 | 144.34 | 139.322
6 9 4 63 4 1 17 5
t-a 260.58 | 238.82 | 201.02 | 233.47 | 294.04 | 122.89 | 260.59 | 225.84 | 191.744
5 7 73 4 4 5 43 5
2.a-tt | 11891 | 95422 | 109.47 | 107.93 | 190.29 | 86.904 | 139.18 | 138.79 | 113.043
4 53 9 3 53 5
tt-a 239.77 | 192.88 | 110.43 | 181.03 | 288.33 | 166.31 | 229.21 | 227.95 | 197.763
9 9 27 1 6 1 27 5
li-d | 92.879 | 57.301 | 65.898 | 72.026 | 127.66 | 97.886 | 91.918 | 105.82 | 94.902
13
d-ai 364.71 | 331.45 | 277.15 | 324.44 | 394.45 | 231.58 | 298.85 | 308.3 265.221
9 9 27 7 5 8 5
2.1-dd | 99.89 | 59.963 | 63.994 | 74.615 | 106.38 | 81.334 | 111.48 | 99.736 | 96.4105
67 8 7 33
dd-ai | 338.35 | 304.49 | 244.68 | 295.84 | 397.84 | 290.38 | 299.42 | 329.21 | 294.906
3 6 4 43 3 8 5 87 5
lu-l |39.071 | 112.15 | 90.735 | 80.654 | 110.94 | 109.35 | 115.82 | 112.04 | 112.588
6 8 4 2 13
l-o 181.82 | 136.36 | 180.58 | 166.25 | 134.70 | 142.74 | 221.85 | 166.43 | 182.299
8 7 83 8 2 7 57 5
2.u-11 | 44.292 | 78.19 | 93.549 | 72.010 | 108.65 | 90.037 | 116.91 | 105.20 | 103.474
33 7 2 2 5
1l-o 206.82 | 126.71 | 296.57 | 210.03 | 174.88 | 196.74 | 199.54 | 190.39 | 198.144
8 2 67 6 6 2 13
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l.a-g | 120.63 | 107.64 | 104.34 | 110.87 | 143.53 | 155.87 | 113.91 | 137.77 | 134.896
7 23 6 8 4 6
g-0 243.81 | 99.745 | 202.54 | 182.03 | 226.92 | 214.59 | 236.42 | 225.97 | 225.509
2 3 33 1 4 4 97
2.a-gg | 71.371 | 58.005 | 101.09 | 76.822 | 99.42 | 127.01 | 110.59 | 112.34 | 118.805
1 33 8 3 37 5
gg-0 183.38 | 149.88 | 121.31 | 151.52 | 226.63 | 187.96 | 194.74 | 203.11 | 191.352
5 5 6 4 1 37 5
l.o-m |94.204 | 102.80 | 135.53 | 110.84 | 147.98 | 133.53 | 112.77 | 131.43 | 123.155
7 3 8 8 2
m-a 128.66 | 79.52 | 140.6 | 116.26 | 132.55 | 164.28 | 129.51 | 142.12 | 146.902
9 3 9 7 8 13 5
2.0- 92.266 | 70.635 | 134.59 | 99.163 | 147.98 | 121.55 | 147.03 | 138.85 | 134.292
mm 67 8 4 73
mm-a | 132.08 | 82.714 | 99.857 | 104.88 | 148.77 | 165.60 | 159.36 | 157.91 | 162.487
1 4 4 9 6 63 5
lLo-f[ | 151.62 | 120.74 | 116.01 | 129.46 | 149.92 | 141.14 | 109.68 | 133.58 | 125.417
2 5 5 07 8 9 6 77 5
J- 239.05 | 113.80 | 182.17 | 178.34 | 167.95 | 173.69 | 217.46 | 186.37 | 195.580
8 9 2 63 8 5 6 3 5
2.0-ff | 154.53 | 97.816 | 74.039 | 108.79 | 130.01 | 136.29 | 141.28 | 135.86 | 138.787
3 6 1 4 17
N 205.28 | 86.995 | 149.23 | 147.17 | 174.56 | 188.40 | 188.42 | 183.79 | 188.415
5 5 17 6 6 5 9 5

Tab. 17. Table showing the average duration of preceding and following vowels in Bangla.

Average duration of preceding and following vowels
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Fig.23. Diagram showing the average duration of preceding and following vowels in Bangla.
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URDU

M1 M2 M3 Avg F1 F2 F3 avg Total
Avg

1.9-1/ |90.82 |64.75 |70.45 |75.345 |101.5 |67.69 |63.80 |77.676 | 65.75
1 8 8 67 3 8 2 67

N/-a 370.1 |243.5 |244.8 |286.19 |393.8 |213.6 |191.4 |266.32 |202.551
6 91 43 8 81 07 95 77

2.-/1/ | 107.1 | 47.49 |55.68 |70.106 |91.22 |40.16 | 65.67 | 65.689 | 52.92
36 5 7 8 8 2 33

M/-a 269.3 | 223.1 [179.0 |223.84 | 3333 |261.9 |2453 |280.19 | 253.643
14 63 56 43 11 7 16 9

1.o-/d/ | 111.3 |&81.97 |112.7 |101.99 |1052 |56.16 |82.02 | 81.159 | 69.095
02 4 06 4 89 2 8 67

/d/-a 305.1 |278.3 |247.6 |277.04 |276.8 |255.6 |223.8 |252.13 | 239.759
45 32 67 8 93 33 86 73 5

2.9-/dd/ | 98.81 | 61.25 |66.69 |75.59 |96.83 |57.11 |71.59 |75.179 | 64.3545
6 8 6 8 1 67

/dd/-a | 275.6 |279.3 |201.7 |252.24 |300.3 |170.2 |244.2 |238.24 |207.216
15 37 95 9 14 11 21 87

1.9-/k/ | 53.76 |63.09 |56.46 |57.777 |86.09 |37.23 |63.34 |62.227 |50.2915
6 7 8 8 6 7

/k/-a: 296.7 |268.6 |239.3 |268.22 2949 |163.8 |177.6 |212.16 | 170.780
12 55 23 27 93 68 27 5

2.9- 5542 | 51.83 |50.67 |52.647 |76.41 |41.29 |49.29 | 55.669 | 45.296

/Kk/ 8 5 8 7 9 3 67

/kk/-a: | 299.8 |259.5 |199.6 |252.98 |269.6 |1549 |191.3 |205.32 |173.174
5 1 09 97 17 67 81 17

1.o-/t/ | 7598 |38.38 |49.11 |54.498 |52.24 |50.78 |45.95 |49.658 | 48.3665
9 8 8 33 2 2 1 33

/t/-a: 300.0 |184.1 |247.3 |243.84 |266.1 | 2255 |195.7 |229.12 | 210.604
3 32 76 6 65 06 02 43

2.9-/tt/ | 70.54 | 50.42 | 57.47 |59.482 | 67.26 |30.43 |54.89 |50.864 | 42.6655
1 7 8 1 7 4

/tt/-a: 2619 |217.6 |200.3 |226.64 |299.8 |212.0 |258.7 |256.86 | 235.387
16 34 85 5 13 25 5 27 5

1.9-/m/ | 98.71 |106.8 |91.72 |99.084 | 153.7 |83.22 |98.35 |111.76 | 90.791

19 4 33 12 3 9 47

/m/-a 294.6 |203.5 |183.2 |227.15 |2919 |177.8 |207.5 |225.77 |192.697
77 61 18 2 35 48 46 63

2.9- 84.16 |59.89 |86.43 |76.831 | 123.6 | 61.90 | 84.16 |89.918 | 73.031

/mm/ 2 3 9 33 93 2 33

/mm/-a | 316.1 | 2529 |176.2 |248.43 |345.6 | 1924 |211.6 |249.92 |202.063
66 2 07 1 62 58 68 93

1.o-/m/ |95.99 |86.27 |5544 |79.234 | 1004 | 6937 | 1085 |92.777 | 88.9395
2 2 67 54 6 03 67

/n/-a 241.1 | 155.7 |226.6 |207.86 |379.1 |171.6 |181.7 |244.16 | 176.686
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89 09 85 1 34 13 59 87

2.9- 73.79 16790 |52.80 | 64.832 | 90.84 |53.90 |89.48 |78.079 | 71.694

/mn/ 1 5 2 67 9 1 7

/mn/-a | 237.1 | 225.1 |181.9 |214.72 | 3449 |162.6 |208.4 |238.69 | 185.545
16 44 08 27 89 01 89 3

1.9-/vr/ | 11477 | 9598 |113.6 |108.13 |150.2 |119.2 |106.9 | 12549 | 113.097
12 9 9 03 9 91 04 5 5

/r/-a 190.6 | 2664 |212.5 |223.21 |2504 |192.1 |172.5 |205.07 | 182.369
32 1 97 3 83 77 61 37

2.9-/rr/ | 130.7 | 1124 | 101.2 | 114.82 | 157.8 |81.01 | 1044 |114.42 | 92.7365
77 31 79 9 12 2 61 83

/rr/-a 3223 | 239.5 | 168.0 |243.31 |265.7 |171.6 |178.3 |205.21 | 174.967
2 73 44 23 18 17 17 73

1.9-/s/ | 78.07 | 9895 |76.22 |84.417 |109.2 |87.54 |75.80 |90.865 | 81.6765
6 6 33 43 7 6 33

/s/-a 3559 |261.3 |210.2 |275.85 |275.8 |181.3 |157.1 |204.78 | 169.267
91 05 77 77 12 47 88 23 5

2.9-/ss/ | 1044 | 7696 | 7556 |85.664 | 110.1 |78.18 | 75.10 | 87.821 | 76.646
68 1 5 67 72 7 5 33

/ss/-a 305.5 | 248.5 |214.6 |256.26 |341.4 |209.5 |161.7 |237.60 | 185.663
75 61 49 17 79 85 41 17

Table 18. Table showing the average duration of preceding and following vowels in Urdu.
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Figure 24. Diagram showing the average duration of preceding and following vowels in Urdu.
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TELUGU

M1 M2 M3 Avg F1 F2 F3 avg Total
Avg

l.a- | 131.7 | 1344 |66.7 |110.949 |109.2 |111.0 | 104.1 | 108.157 | 107.616

d 14 33 39 62 7

d-i 268.2 | 185.1 | 156.8 |203.4173 | 177.2 |227.1 |249.2 | 217.8966 | 238.237
4 3 82 33 15 88 87 67 5

2.a- [ 97.41 | 1039 |103.5 |101.6246 | 94.48 | 74.81 | 86.74 | 85.347 80.778

dd 4 24 36 67 5 2 4

dd-i | 2423 | 1954 | 185.5 |207.7656 | 198.8 |250.5 |252.6 |234.0016 | 251.601
71 25 01 67 02 58 45 67 5

la-f{ {91.99 | 1013 | 1109 |101.4273 | 84.46 | 102.2 | 69.87 | 85.535 86.071
4 69 19 33 3 68 4

t-u 221.6 |210.0 | 153.1 |194.934 | 184.5 | 181.9 |212.7 |193.1096 | 197.373
27 58 17 83 79 67 67

2a-t | 71.65 | 106.6 | 117.9 | 98.76933 | 82.42 | 79.18 |70.63 | 77.41533 | 74.911
3 92 63 33 4 4 8 33

tt-u | 219.7 | 187.0 | 169.1 | 191.9796 | 199.5 | 188.2 |229.8 |205.892 | 209.044
03 71 65 67 87 34 55 5

lu-r | 123.0 | 1123 | 100.5 |111.9943 | 116.1 | 97.60 | 96.97 | 103.5616 | 97.2915
95 81 07 33 02 8 5 67

r-u 189.0 | 175.4 | 163.5 | 176.05 184.3 | 234.0 | 253.5 |223.972 | 243.777
98 84 68 61 52 03 5

2u-rr | 129.8 | 92,72 | 78.64 | 100.415 | 102.9 | 122.1 |89.43 | 104.8316 | 105.794
72 9 4 06 54 5 67 5

rr-u | 259.1 | 1259 | 158.1 | 181.087 |206.4 |240.2 |269.3 |238.689 | 254.805
78 44 39 57 7 4

l.o-n | 68.30 | 79.65 | 75.37 | 74.445 49.38 | 96.33 | 69.08 | 71.603 82.7105
6 7 2 8 3 8

n-i 205.5 | 1363 | 1369 |159.6116 | 172.6 | 177.6 |236.7 | 195.6973 | 207.229
27 99 09 67 33 88 71 33 5

2.0- | 72.56 |92.22 |73.73 |79.50966 | 64.89 | 85.08 | 53.89 | 67.956 69.4875

nn 7 6 6 67 3 4 1

nn-i | 176.6 | 105.2 | 165.8 | 149.2556 | 168.3 | 155.8 [199.5 | 174.5736 | 177.68
41 46 8 67 61 09 51 67

le-| |223.7 |219.7 |193.3 |212.2843 | 188.0 | 207.9 |164.1 | 186.7356 | 186.072
97 18 38 33 62 47 98 67 5

|-a 3349 | 149.7 | 183.9 |222.8913 | 200.6 | 186.7 | 253.0 | 213.5046 | 219.947
5 91 33 33 19 97 98 67 5

2 | 1133 | 72.28 | 97.41 | 94.35966 | 82.06 | 89.68 |97.35 | 89.70066 | 93.5185
77 6 6 67 5 6 1 67

l-a |322.6 |111.6 |170.4 |201.5793 | 221.6 |214.5 |273.5 |236.599 |244.05
8 15 43 33 97 99 01

Table 19. Table showing the average duration of preceding and following vowels in Telugu.

136




Average duration of preceding and following vowels
250

200
£
5150
[
.0
=
3100
o
50
0
T T Y D E 5 5y D O D oC c N
"O:'O:'Ol:m..'_,'_.'_,3¢l,'_' CC(D_'aQ)_';
® or - T = - > & O T .
<~ .
N N
Vowels

Figure 25. Diagram showing the average duration of preceding and following vowels in
Telugu.

The following inference are drawn from the observation of the segmental values in the words
given below:
1. The duration of vowels in geminate is shorter in comparison to the vowels in singleton

consonant.

2. The length or duration of vowels in singleton consonant is longer than the duration of

vowels in geminated consonant.

3. For example, the average duration of the preceding /o/ and the following /a/ vowels in
singleton and in the geminated consonant are 66.444 and 294.536 and 71.528 and
249.195respectivelyin the case of /baca/ and /bacca/ in Urdu. The same cases are found in

Bangla as well as Telugu too.

4. The average duration of singleton and geminate consonant have been shown separately for
Bangla, Urdu and Telugu in the three different tables in the above. The average duration of

male and female speakers has been shown differently.
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5.6.4 Discussion
If we analyze the data we can see that the duration of vowels get reduced when they followed

by geminate and consonant clusters. On the other hand, duration of vowel is longer when it is
followed by singleton. So the vowel quality effects on singleton as well geminate consonant

on preceding and followed vowel.

If we observe the waveform mentioned in the following we can easily distinguish the
difference between the duration of vowel preceded and followed by a singleton and the
duration of vowel preceded and followed by geminate consonant. For example, in fig. no. 26,
27,28,29,30 and 31 clearly indicate that the duration of vowel preceded and followed by a
singleton is different from the duration of vowel preceded and followed by geminate

consonant. Spectogram and waveform has been given below to show the difference .

B_MO A8fi6#AE8 Boja_

Al
[ 1 AR

0 0.5812
Time (s)

Fig.26. Diagram showing the waveform of the preceding and following vowels /o/ and /a/in
the word /fodza/ in Bangla.
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B_M A30RAB45H8Sojja_

{ 0 dzdz a

0 0.6196
Time (s)
Fig.27. Diagram showing the waveform of the preceding and the following vowels /0/ and /a/
in the word /fod3a/ in Bangla.
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Figure 28. Diagram showing the waveform of the preceding and the following vowels /2/ and
/a/ in the word /batfa/ in Urdu.
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U_M2_bacca_
0.417538932 0.66673413

2(71.528 tt1(245.734 a(249.195
ms) ms) ms)

0 0.8062
Time (s)

Fig.29. Diagram showing the waveform of the preceding and the following vowels /5/ and /a/
in the word /batftfa/ in Urdu.

T M2 _adi_
0.307408169 0.492537747
i
a(134.433ms) | d(121.487ms) i(185.130ms)
0 0.6435
Time (s)

Fig.30. Diagram showing the waveform of the preceding and the following vowels /a/ and /i/
in the word /adi/ in Telugu.
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T_M2_addi_
0.378310658 0.573735424

a(103.924ms) dd(233.332ms) 1(195.425ms)

0 0.7566
Time (s)

Fig.31. Diagram showing the waveform of the preceding and the following vowels /a/ and /i/
in the word /addi/ in Telugu.

5.7 Summary of the Chapter

The fifth chapter deals with phonetic study of geminates. It presents the detailed discussion
on singleton and geminate consonants of Bangla, Urdu, Telugu and Telugu variety of Indian
English. It describes the vowel lengthening of the preceding as well as following vowel
lengths of the above mentioned languages. This chapter deals with the duration of consonant
length. For acoustic cues we have used PRAAT to display the duration of the singleton-
geminate consonant. Geminates are comparatively longer in duration than the singleton
counterparts in all position in Indian languages. In Indo-Aryan languages gemination occurs
between two short vowels whereas in Dravidian languages gemination takes place between
two short vowels, one short vowel and one long vowel and one long vowel and one short
vowel. Duration of a vowel followed by a singleton is longer than those which are followed
by a geminate or a consonant cluster in Bangla. The patterns of gemination present in Indian

Languages are transferred to Indian English.
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CHAPTER VI

CONCLUSION AND IMPLICATIONS OF FURTHER STUDY

In this chapter, we look at the findings of the present study, sum up whatever has been stated

so far in the first four chapters and indicate the future scope of the present research.

6.1 Dissertation summary

The opening chapter reports a detailed study of phonetics and phonological investigations of
geminates and gemination in some Indic languages. This work presents the results of a cross-
linguistic investigation of word-medial geminate consonants. The investigation of their
behaviour in a variety of languages postulates that the word-medial sounds are true geminate
consonants, especially in that they exhibit typical dichotomous geminate behaviour. Here
dichotomous means that geminates behave both as a unit and as a consonant cluster.
Furthermore, the phonetic issues relevant to medial geminates are discussed, and the
preliminary data pertaining to these issues are presented. The study also explains how

gemination processes present in Indic Languages are transferred to Indian English.

Gemin is a phonological process which is very prevalent in Indian languages. And this
feature is quite common in Indian English (LE.). It is found word internally in Indian English
(Punjabi English, Bangla English, Hindi English, Urdu English, Telugu English, Tamilian
English etc). English does not register geminates within the word but Indian English allows
geminate consonants. A marked feature of Indian English which reflects the strong pull of the
mother tongue influence and which is untypical of native English is the phenomenon of
gemination in speech. The present section explains how gemination processes present in
Indian Languages are transferred to Indian English. There are various reasons for the

geminating of consonants in LE.

In the first chapter aims and scopes of the present study have been described. The term

'geminate’ and the characteristics have been outlined in the chapter. In the methodology part it
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has been shown how the data has been collected. The chapter also contains the materials
which has been collected from various sources. For examples, grammar books, journals,
dissertations texts in Indian languages. The collected data has also been verified by the native
speakers. The methodology part has also been shown the procedures of the data collection.
Finally it has been demonstrated that the data which has been collected from various primary
as well as the secondary sources have been analyzed acoustically by PRAAT (by Paul
Boersma, University of Amsterdam), a standard software for instrumental analysis of speech

sounds.
A cursory glimpse of main objectives of the present study has been given below:

» to study the geminate and gemination in Indic Languages exhaustively.

» to attempt the medial geminates in Indic Languages such as Bangla, Urdu, Telugu and
Indian variety of English.

» to find out the geminate patterns of Indian English with special reference to Telugu
variety of English.

» to study the effect of vowel lengthening in Bangla, Urdu and Telugu.

» to study the different acoustic phonetic correlates contributing to listener's perceptions
in Indic Languages.

» to study the influence of L1 (Mother tongue) on gemination in Indian English.

» to study how gemination processes present in Indian Languages are transformed to
Indian English.

» to compare and contrast the geminate patterns of Indo-Aryan Languages and those of
Dravidian Languages.

» to discuss the phonological implication of the findings of the present study.

The second chapter deals with the literature review of the phonetic and phonological issues
related to word-initial, word-medial geminates, with a focus on the production and perception
of geminates. Various arguments, points of views and proposals on geminates and gemination

of different authors have been described in this chapter.

The third chapter discusses the pattern of geminate and gemination in Indic Languages. In the
languages examined geminates commonly occur in the intervocalic position. The languages
have geminate consonants as well as the singleton contrast. It is also reported that all the

languages except Bangla have very few singleton-geminate contrast. In Bangla all geminate
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consonants contrast with singleton consonants. Geminate consonants occur except for the
following: [b" ' h j] in Urdu. A sequence of a long vowel followed by a consonant has the
lexical alternant of a short vowel followed by a geminate consonant, e.g., /dorva:za:/ ~
/dorvazza:/ 'door'. Urdu allows lexical geminates as well as singleton-geminate contrast.
There are two types of consonant clusters. The first one is two-consonant cluster that allows
initial, medial and final. The initial consonant cluster permits (i) C+L/G; (ii) s+C, the medial
and final is general. The second one is three-consonant clusters which allows Initial, medial
and final. The initial permits /spr str smr/, the medial is general and the final allows /str ntr str
rdr/. Geminate consonants occur inter-vocalically, except for the following: /ph bt d" {» dh ¢/
dzh kP gt s h/ in Telugu. Telugu also permits lexical geminates as well as singleton-geminate
contrast. Telugu allows morpho-phonemic processes resulting with geminates. The chapter
also delineates the variety of Indian English with special reference to Telugu English (TE).
There are various reasons for the geminating of consonants in Indian variety of English. The
study also explains how gemination processes present in Indian Languages are transferred to

Indian English.

Chapter four delineates the phonological study of geminates. Here, different types of theories
such as generative phonology, Sound Patterns of English (SPE), CV phonology,
Autosegmental phonology and geminate inalterability have been described. In this chapter
describes the phonetic study of geminates. Geminates are comparatively longer in duration
than the singleton counterparts in all position in Indian languages. In Indo-Aryan languages
gemination occurs between two short vowels whereas in Dravidian languages gemination
takes place between two short vowels, one short vowel and one long vowel and one long
vowel and one short vowel. Duration of a vowel followed by a singleton is longer than those

which are followed by a geminate in Bangla, Urdu and Telugu.

Chapter five investigates that geminates are comparatively longer in duration than the
singleton counterparts in all position in Indian languages. In Indo-Aryan languages
gemination occurs between two short vowels whereas in Dravidian languages gemination
takes place between two short vowels, one short vowel and one long vowel and one long
vowel and one short vowel. Duration of a vowel followed by a singleton is longer than those
which are followed by a geminate or a consonant cluster in Bangla. The patterns of

gemination present in Indian Languages are transferred to Indian English.
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6.2 Summing up the findings
The findings of the research are summed up as follows:

Gemination occurs in intervocalic position in most of the Indic languages
Gemination takes place between two short vowel in Urdu and Bangla.

Geminates can occur between two short vowels or one short and one long vowel.

vV V V V

Vowel duration gets reduced when followed by a geminate and non-geminate

consonant in Bangla

» Vowel duration in singleton is comparatively longer than the vowel followed by
geminate. In other words, vowel duration gets reduced when it followed by geminate.

» The geminated consonant occurs between two short vowels in Telugu, or

» Between a long vowel and a short vowel, or

> Between a short vowel and a long vowel

» Gemination processes present in Indian languages are transferred to Indian English

6.3  Scope of future research
The present study has raised various interesting issues which could only be pointed out for

future research, as they lie outside the purview of this study. Some of these topics are given

below:

» Future research on Indo-Aryan languages with medial geminates and final geminates
may provide for further research

» There are a number of language families (Indo-Aryan, Dravidian, Tibeto Burman)
that emerge to be breeding ground for future research

» As demonstrated in chapter four, the investigation of geminates in Bangla elucidates
that geminate consonants are longer than those of singleton counterparts. They also
have an additional duration. Future research on other languages with medial
geminates or final geminate will show for this assumption to be investigated.

» Gemination processes present in Indic languages are transformed to Indian variety
English. This new topic may provide for future research

» Another topic for future research concerning to the production of vowel length in
Bangla. As illustrated in chapter four, it has been shown the vowel length in singleton

is longer than the vowel in geminate and non-geminate counterparts.
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» It has been claimed that speakers produce aspirate geminate in Bangla and some other
Indian languages. To modify, or clarify or reject the claim, future research of actual

geminate production will be necessary.
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Appendix I

Samples of data collected from different Indiac Languages

1. Bangla

Bengali

Singleton and geminate

Word
1. /ata/ 3oTcustard apple’
2. /bidai/ AW 'farewell’
3. /baca/  JIbTsurvive'
4. /fodza/  (ST19V 'straight’
5. /mod3za/ (TS T'mirth, joy'
6. /pata/ o7 'leaf
7. /tulo/ QT 'to lift sth/cotton'
8. /mulo/ 3(©'radish'
9. /funo/ [T 'to listen'
10. /kana/ <1971 'blind person'
11. /foto/ *1® 'hundred'
12. /bhago/ST 'leave'
13. /foman/ S¥I9 'equal’
14. /dofi/ (WTAT 'convict'
15. /[foti/ o 'sati
Geminated Words
Words Gloss
1. uddan 'park’

Word
/atta/ QAT 'soul’

/biddai/ AP 'in wisdom'

/bacca/ 1% 'child'

/fodzdza/ T 'bed'
/modzdza/  N™T'marrow’
/patta/  *TIaT 'whereabouts'
/tullo/ ¥ 'comparable’
/mullo/ 3] 'price'

/[funno/  *[P'zero’

/kanna/ 1T 'crying'

/faotto/ Y 'ownership/truth’

/bhaggo/®T19) 'fortune’

/fomman/S*HTN 'honour'

/doffi/wfs§ "FEM!'
/fotti/ AN 'truth’
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10.

1.

biffaf-
ballokal
mrittu
suttro
puttro

poddo

choddo
kollan
oikko

bakko

Word

/baca/- L
/bala/- 3
/gada/\S-
/paka:/ S
/pata:/~
/rosa/ )
/foma/ pad
/tona/ - L&

/zara/

'belief’
'childhood'

'death’

"lotus'
'disguise’
'wellbeing'
"Unity'

'sentence’

2. Urdu

Urdu

Singleton and geminate Consonant

Gloss

to save
disaster
beggar
'cook’

'address'

'soup; sauce'

branch

'a little, just'

Word

/bacca/~
/balla/
/gadda/ 1S
/pokka:/ Bq
/patta:/ ~
/rassa/ ~)
/fomma/ e
/tonna/-
/zarra/
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Gloss

child
stick /baton
quilt
'ripe’
"leaf’

'rope’

'a particle, a speck, a shred'



10.  /bonay/ 'make’ /bonna:/ G
11. /pata/ 'address' /patta/
Geminated Words
Words Gloss
1. /mohabbay/ < 'love'
2. /akkas/ pSe 'painter’
3. /tokkar/ 83 'striking'
4. /ittelah/ &) 'information’
5. /iddot/<ae
6. /tamaddun/ o 'civilization'
7. /tanoffur/ i 'disgust'
8. /taloffuz/ Ladki 'pronunciation’
0. /to?d3d3ub/ aad 'wondering'
10. /ummay/ <) 'followers of a prophet'
12. /mosannif/ Cauas 'writer'
13.  /tamonna/ G« 'desire/wish'
14.  fizzot] &3 'respect, dignity'
15.  /qilloy/ <8 'shortage'
16.  /tasolli/ s 'consolation'
17.  /todzassus/ (usad 'curiosity’
18.  /tabossum/ atus 'a smile'
19.  /taborruk/ <S> 'blessing'
20. /taraqqi/ S 'promotion’

'probationary period of four months and ten days'
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21. fawwal/ Js
22, /tufti/ e
23. /tfrappon/ G
24.  /dzubba/ ~a

25.  /tadabbur/ »x

"first'

'vacation'

'fifty six'

'a type of gown', 'frock’

'sobriety’, 'prudence’, 'statesmanship'

3. Telugu

Telugu

Singleton and geminate consonant

Words

Words

1. /koni/ 'to buy' & /S0 /konni/ 'some'  §9)

2. /ka(hwa)la/ 'dream' Seo

3. /koya/ 'hunter’

/kalle/ lie' (Art) &

/koyza/ 'transgender’

4. /kanu/ 'to see/to give birth' &0 /kannu/ 'eye' €0y

5. /toti/ ' 22 (along/with someone) && /totti/ 'tub’ &'

6. /tagi/ 'suitable' &6
7. /bali/ 'sacrifice’ e2®
8. /celi/ 'lover' ®®

9. /adi/ 'that' es&

10. /uli/ 'chisel' &®

11. /tanu/ 'anybody' &0

/taggi/ 'reduce’ &0
/oalli/ 'lizard' @
/celli/ 'younger sister' 38
/addi/ "apply' @

/ulli/ 'onion' €&
/tannu/ 'kick' &0y
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12. /cali/ 'shivering' <&

13. /atu/ 'that side' e9ex

14. /puta/ 'page number' P&
15./ guru/ 'teacher' o
16. /badi/ 'school' &é

17. Jvela/ or /vela/ 'time' D

Geminates

—

. kil]i - betel leaf 88

2. ippuru- now RIONS

3. /metta/ - 'soft' Do

4. /a/Ammenu/- 'sold' e &0

5. iwwa:|a - today, @0

[®)

. yekkuwa- much Qé)b&b

~

. gabbu- bad smell eayy
8. mabbu cloud &vewy
9. uccu - deceit €0
10. utta- empty e

11. buffa- basket ex¢

/calli/ 'to throw sth' <&
/atfu/ 'pan cake' e
/putta/ 'anthill' DY
/gurru/ 'anger' 0g>
/baddi/ 'small shop' mé

/vella/ or /ve|ls/ 'went'  Dwey
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4. Telugu variety of English

GEMINATES IN TELUGU VARIETY OF ENGLISH

Sentences containing with geminated words

1.

2.

10.

11

12.

13.

13

14.

15.

16.

17.

18.

19.

20.

W

Please have some bread and butter.

Have you fully recovered from your illness?

. Can you bring some chillies or chilli powder from the kitchen ?
. The police car drove at a terrific speed.

. It is illegal to drive a car that is not taxed and insured.

. Releasing the goods without an invoice is most irregular.

. We met on several occasions to discuss the issue.

. Tyres are almost always made of rubber.

. Last summer they went to Australia, and two summers ago they went to Brazil.

The story was nothing but lies.

. For homework [ want you to write an essay on endangered species.
Asique scored the winner in the last minute of the match.

She had suffered terribly over the years but it had not made her bitter.
. We were just having (our) dinner.

Do I'look ridiculous in this hat ?

A row of reinforced concrete pillars supports the bridge.

I would love to play table tennis.

I like chicken curry.

The book is a thrilling adventure story.

It's an immoral tax, because the poor will pay relatively more.

His father is buried in the cemetery on the hill.

ords containing with geminates

1. butter
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2. terrific

3. fully

4. rubber

5. summer
6. nothing

7. winner

8. opposition
9. essay

10. utter

11. beggar
12. dinner
13. pillars
14. upper
15. suddenly
16. kitchen
17. judging

18. accurately
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Appendix II

Spectogram or wave pictures of Bangla.
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1. Diagram showing the waveform of voiced bilabial singleton nasal /foman/ in Bangla.
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2. Diagram showing the waveform of voiced bilabial geminate nasal /fomman/ in Bangla.

155



B. F8I5M04l

i

) “t

0 0.565
Time (s)

3. Diagram showing the waveform of voiceless alveolar singleton plosive /ata/ in Bangla.
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4. Diagram showing the waveform of voiceless alveolar geminate plosive /ata/ in Bangla.
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Spectogram or wave pictures of Urdu.
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Spectogram or wave pictures of Telugu.
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Spectogram or wave pictures of Telugu variety of English.

L_rubber__
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1. Diagram showing the waveform of voiced bilabial geminate plosive in the word /' rob.bar/
in Telugu English.
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2. Diagram showing the waveform of voiced velar geminate plosive in the word /'beg.gar/ in
Telugu English.
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3. Diagram showing the waveform of voiced alveolargeminate lateral in the word /i'lli.gal/ in
Telugu English.
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4. Diagram showing the waveform of voiced alveolar geminate lateral in the word /'pil.las/ in
Telugu English.
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5. Diagram showing the waveform of voiced bilabial geminate nasal in the word /'som. mar/
in Telugu English.
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6. Diagram showing the waveform of voiced bilabial geminate nasal in the word /i'm.mor.al/
in Telugu English.
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L_dinner_
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7. Diagram showing the waveform of voiced alveolar geminate nasal in the word /'din.no/ in
Telugu English.
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8. Diagram showing the waveform of voiced alveolar geminate trill in the word
/i'r.regu.lar/in Telugu English.
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END NOTES

"The same explanation accounts for sound changes like Sindhi *b: > b, since the secondary larynx lowering
associated with sustained voicing in *b: may be reinterpreted as a distinctive feature of this sound (Ohala 1983,

1984).

ii Podesva (2000, 2002) suggests just this, proposing a constraint, *SS, which prohibits voiceless geminate

obstruents.

ii Hatam, a language of Iranian Jaya, also has word-initial geminate/singleton contrasts for nasal and oral stops

and shows stronger bursts as well as higher F0 at release for some geminates (Reesink 1999: 13-15).

¥ Estonian data are from Campbell (1998: 53-56)

¥ Podesva (2000, 2002) suggests just this, proposing a constraint, *SS, which prohibits voiceless geminate

obstruents.

Vi /s/ can be geminated in some dialects of Bangala.

Vi Bh. Krishnamurthi, Telegu, Verbal Bases. Berkeley and Los Angles : University of California Press, 1961.
viii Kapoor, K. (1992), teaching English as 'Second Language' in India. In O.N. Koul (Ed). English in India
Theoretical and Applied Issues (p.70) New Delhi: Creative.

 In Telugu double consonants are always geminated, e.g. [amma] (=mother), [anna] (=elder brother) and so on.

* Sandhi refers to the phonological modification of grammatical forms which have been juxtaposed. The term

comes from a Sanskrit word meaning 'joining’'
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