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ABSTRACT

This thesis is an experimental study of the single/
geminate contrasts in Iraqi Collogquial Arabic (I.C. Arabic).
It falls into two major parts.

Part One is the theoretical part of this study. It
comprises two Chapters. Chapter One explains the linguistic
significance of gemination in Arabic and sheds some light
on the historical background of the phonetic studies
initiated by the 0ld Arab grammarians. The syllable
structure and the stress patterns both in Classical Arabic
and in I.C. Arabic are dealt with. Recent theoretical and
experimental studies on Arabic gemination are reviewed.
Chapter Two presents a general survey of the literature.

The distinctions between long, double and geminate consonants
are clarified. Theoretical and experimental studies on
gemination in languages other than Arabic are also reviewed.

Part Two is the experimental part of this study. It
comprises five chapters. Chapter Three is an initial
investigation that illustrates the acoustic characteristics
of single and geminate consonants used in isolated words as
well as in contextual utterances. Chapter Four is a
synthetic investigation of geminate consonants carried out
with the help of a microcomputer. It investigates the roles
played by the segmental durations in the perception of
single versus geminate consonants in I.C. Arabic. fhe theory
of 'categorical perception' is then discussed in relation

to our data. Chapter Five provides a palatographic evidence



ix

of the distinctions between geminate consonants and their
single counterparts. It also reviews earlier palatographic
studies and discusses the main advantages of the technique

of palatography, both static and dynamic, in phonetic
research. Chapter Six represents the major experimental
work in this study. It investigates the articulatory,
aerodynamic and acoustic aspects of the geminate/non-geminate
consonants in I.C. Arabic. Two experiments are included

in this chapter; the pilot experiment and the main experiment.
Because a considerable number of variables are involved in
the two experiments, the results have been subjected to
statistical treatment, including the statistical test of

the 'analysis of variance'. Chapter Seven is the final
chapter in this thesis. It begins with the conclusions one
can derive from this study and ends with our suggestions

for further investigations.

The major conclusions that can be drawn from this

study are the following:

1. duration is the overriding factor in distinguishing
a geminate from a single consonant both perceptually
and productively;

2. there is little or no evidence for 'rearticulation'
in the production of geminate consonants; and

3. no compensatory adjustment in vowel duration was
observed in vowels preceding the two types of:

consonant in word-medial position.
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LList of Phonetic Szmbols

The following are the phonetic symbols used to
facilitate the reading of the test words as well as the

examples mentioned in this study.

1. The Consonants:

Symbol Description

P a volceless bilabial plosive.

b . a voiced bilabial plosive.

t a voiceless denti-alveolar plosive.

t a voiceless denti-alveolar emphatic plosive.
d a voiced denti-alveolar plosive.

d a voiced denti-alveolar emphatic plosive.
k a voiceless velar plosive.

g a voiced velar plosive.

q a voiceless uvular plosive.

? a glottal stop.

f a voiceless labio-~dental fricative.

6 a voiceless interdental fricative.

0 a voiced interdental fricative.

6 a voiced interdental emphatic fricative.
S a volceless denti-alveolar fricative.

S a voiceless denti-alveolar emphatic fricative.
2 a voiced denti-alveolar fricative.

f a voiceless palato—-alveolar fricative.

X a voliceless uvular fricative.

Y a volced uvular fricative.

| & voiceless pharyngeal fricative.
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voiced pharyngeal fricative.

glottal fricative.

voiceless palato-alveolar affricate.
voiced palato-alveolar affricate.
voiced bilabial nasal.

voiced denti-alveolar nasal.

voiced alveolar flap.

voiced alveolar lateral.

voiced labio-velar approximaht.

voiced palatal approximant.

The Vowels:

Description

short half-close front with lip spreading vowel.

long close front with lip spreading vowel.

a long half-close to half-open front with 1lip
spreading vowel.

& a
h a
ts a
d3 a
m a
n a
r a
1 a
W a
3 a
2.

Symbol

i a
ii a
ee

a a
aa a
00 a
u a
uu a

short half-open unrounded vowel.
long open front unrounded vowel.

long half-close to half-open back rounded vowel.

short half-close back rounded vowel.

long close back rounded vowel.



AC

Ac min.
Cf.

cm
cm/sec
cm;/sec

csecl

DLs
EMG
EPG
et al.
f.
FO
Fl
F2
F3
H.P.
Hz

ibid.

I.C. Arabic

imp.
JND
k

kHZ

loc.cit.

xiv

Abbreviations and Other Symbols

Area of constriction.

Minimum cross-sectional area of constriction.

Compare.

Centimeter squared.
Centimeter per second.
Centimeter cubic per second.
Centisecond.

Decibel.

Difference limens.
Electromyography.
Electropalatography.

And the others.

Feminine.

Fundamental frequency.
First formant.

Second formant.

Third formant.

High pass.

Hertz,

In the same reference.
Iragi Colloquial Arabic.
Imperative.

Just-noticeable difference.
Constant.

KiloHertz.

In the page mentioned.



L.Pl

msec
n.d.

op.cit.

Po
AP

S.D.

Uo

"/sec

* %k

//
[ ]

XV

I.ow pass.

Masculine.

Millisecond.

No date specified.

In the reference mentioned.

Probability.

Intraoral air pressure.

Pressure drop across the tongue constriction.
Standard deviation.

T value of the t-test.

U value of the Mann-Whitney U-test.

Volume flow rate of air through the mouth.
Inch.

Inch per second.

More than.

Less than.

Equal to or less than.

Statistically significant (where p value is
at > 0.01 and < 0.05).

Statistically highly significant (where p
value is at < 0.01l).

Square root,

Phonemic transcription.

Phonetic transcription.
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Abbreviations of journals and periodicals

Am.J.Psych.

ARIPUC

IRAL

J.Acoust.Soc.Am.

J.Exper.Psych.

JIPA

J.Phon.

J.Phon.Soc.Jap.

J.Speech Hear.Dis.

J.Speech Hear.Res.

American Journal of Psychology.

Annual Report of the Institute of
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International Review of Applied
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INTRODUCTION

Gemination is a significant feature not only in
Arabic but also in many other languages. Long ago the
0ld Arab grammarians realized the significance of gemination
in their language and they subjected it to meticulous
description and analysis. Until quite recently most
studies on gemination in Arabic have been in the main purely
phonological and, to the best of our knowledge, there is as
vet no adequate phonetic investigation of this phenomenon
in any Arabic dialect. It is the aim of this study to
investigate experimentally the phenomenon of gemination in
Arabic and describe its relevant phonetic features.

Within the framework of the present study we have
exploited the use of a variety of instrumental techniques
to investigate contrasts between single and geminate
consonants in I.C. Arabic. The acoustic data were obtained
by making mingograph traces from intensity-meter outputs
and also by making spectrograms. The aerodynamic data were
obtained by making simultaneous mingograph traces from
intraoral pressure and volume airflow rate outputs; whereas
the articulatory data were obtained by making mingograph
traces from the inferred oral area outputs and also by
analyzing palatograms of the studied items. The perceptual
data were obtained by conducting experiments using synthetic
speech.

The material of this investigation represents words

widely used in everyday speech by educated Iragi Arabic
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speakers. Although the author of the present study comes

from the city of Basrah, the dialect he uses and that of

the other subjects does not belong to any specific area in
the countfy and it can be heard everywhere. It is, in
actual fact, readily understandable by all native speakers
of Iragi Arabic. This is most likely due to the influence
of the different media of communication, such as television
and broadcasting stations. Despite the divergencies among
the dialects now existing in Irag, the style used in this
study is the most familiar in all parts of the country since
it is not strictly marked by outstanding regional character-
istics. It is not surprising if some Iragqi Arabic speakers
disagree with the pfonunciation given to this or that word
for it is a common fact that no two people pronounce exactly
alike; and it is well known that most people are unreasonably
critical of a pronunciation which they do not happen to use
themselves. (MacCarthy, 1950).

Albeit this study is primarily based on experimental
work, we have found it very useful to start with a phono-
logical background of the phenomenon of gemination in Arabic
sO as to help the reader understand its phonological sig-
nificance before discussing its phonetic features. We
greatly benefited from the use of various statistical tests
to estimate how significant our results are at every stage
of this work. This helped us to evaluate the significance

of our results and assess the reliability of our findings.



PART ONE

LINGUISTICS OF GEMINATION AND LITERATURE SURVEY




CHAPTER ONE

THE LINGUISTICS OF GEMINATION IN ARABIC

1.1 Historical Background of Arabic Phonetic Studies

The science of Arabic phonetics is as o0ld as Arabic

grammar, and Arabic phonetic studies started simultaneously

with Koranic studies. The old Arab grammarians were the

first among their people to realize the importance of
investigating and studying the various co-existent sounds

and sound features in their language. We find, for instance,

1

al-Khalil,” the celebrated grammarian, was the first to

write a phonetically based dictionary in Arabic known as
'al-Ain'. He innovated his own phonetic system on which he
organized the Arabic consonants in accord with their place

of articulation, beginning with consonants originated at

the pharynx and ending with those produced at the lips.
Sibawaihi (753-793) followed his teacher al-Khalil in studying
the sounds of Arabic. He was the first to present a
comprehensive and systematic grammatical study of the Arabic
language. In his famous book known as 'al-Kitab', he

presented a sophisticated classificatory organization of

1. "Khalil Ibn Abmad [Abu “Abdurrahman Ul-Khalil Ibn Ahmad Ibn

“Amr Ibn Tamim] (718-791), Arabian philologist, was a native
of Oman. He was distinquished for having written the first
Arabic dictionary and for having first classified Arabic
metres and laid down their rules. He was also a poet, and
lived the ascetic life of a poor student. His grammatical work
was carried on by his pupil Sibawaihi. The dictionary known
as the Kitab-ul-Cin is ascribed, at least in its inception,
to Khalil. It was probably finished by one of his pupils and
was not known in Baghdad until 862. .The words were not
arranged in alphabetical order but according to physiological
principles, beginning with “Ain and ending with Ya. The work
seems to have been in existence as late as the 1l4th century,
but is now only known from extracts in manuscript."” (The

Encyclopaedia Britannica, 1lth ed., Vol. o 2
CUP, 1911, p.770. 2nd column} ed., Vol. XV. Cambridge :



the articulation of sounds and some invaluable observations
as to their description, assimilation and gemination.
Sibawaihi analyzed the Arabic sounds as meticulously as he
analyzed the language and for each sound or a group of
sounds he indicated a particular place of articulation and
gave it a precise descriptionl. It is evident, then, that
both al-Khalil and Sibawaihi and their successors of the
Arab grammarians classified and grouped the consonants 1in
a way which tells us how far they recognized the contrasts
.emphasized by modern phonetics, such as between voiced and
voiceless sounds, fricatives and plosives, etc. They
realized that the formation of any sound essentially depends

on either a close or an open approximation between two

speech organs. Gairdner (1935) mentions this fact and
points out that the Arab grammarians "notably anticipated
modern phonetics in thelr classification of consonants as
dental, palatal, velar, etc., and made the most exact
observations as to the precise position of the tongue,
palate, etc., associated with the production of the several
sourds.” (Al-Ani, 1978, p.187).

However, one can claim that these phonetic studies
were purely descriptive; they resembled, to a great extent,
the phonetic studies initiated by some grammarians in Europe

during the seventeenth century. In this respect Cantineau

(l960a)2 states:

1. For further details see Ghalib, 1977, p.47.

2. Also see Cantineau, 1960b, pp.l1l1-12.



"Les anciens grammairiens arabes ont été les premiers
phonéticiens de leur langue : on trouve chez Szbawaihi,
par example, un classement correct des consonnes suivant leurs
points d'articulation, des remarques importantes sur leurs
modes d'articulation, une abondante étude de 1' assimilation
coﬁsonantique, des notions exactes sur la durée vocaligue
et les alterations du timbre des voyelles, des indications
sur les particularités phonétiques des differents dialectes.
Comme celle de nos grammairiens du Xv11l® siecle, cette
phonétique des grammairiens arabes est purement descriptive,
et ignore 1'évolution historique de la langue; elle se borne
d déclarer certaines prononciations correctes et d'autres
vicieuses, sans aller au fond des choses. Elle n'en est
pas moins fort précieuse, et bien des erreurs seraient-

évitees si l1l'on s'y reportait plu souvent.”" [p.5].

It goes without saying that the Arab grammarians paid
much attention to studying the segmental entities in their
language, particularly consonants which were subjected to
extensive investigation. On the other side, less, or even
no, attention was given to investigating the suprasegmeﬁtal
features, such as stress and intonation, until quite recently.
Their failure in discussing such linquistic phenomena was
not because they were unaware of theilr existence but, to
our own knowledge, it was probably due to the fact that they
regarded the sound segments as the vital carriers of
intelligibility in oral communication and that the supra-
segmental features were of marginal significance. Linguistic

phenomena such as assimilation 'mumaafala‘', elision ‘'hadf’,



emphasis 'tafxiim' and gemination 'tafdiid' were amply
studied as part of their grammar. At the same time, much
ink was split in explaining the distinctions between voiced
'madzhuura' and voiceless 'mahmuusa' sounds, and consonants

were divided into two main groups in relation to these

distinctions. The ‘'madzhuura' consonants were described as

"voiced, lenis, pressed, non-breathed and sonorous"; while

their "mahmuusa' counterparts as "voiceless, fortis, non-

pressed, breathed and muffled." (Al-Ani, op. cit., p.103);l

Looking more narrowly at these descriptions one can
note that the attention of the Arab grammarians was not mainly
fixed upon the role of voice, but upon that of breath, while
producing the "madzhuura' sounds. As reviewed by Gairdner
(op. cit.), Howell (1883) closely followed the Arab grammar-
ians to define the 'madzhuura' consonants-as "those letters
in which the current of breath is confined (munkhabis, imprisoned)
because, being strong in themselves and strong in the stress
laid upon them in their outlet (maxradz), they are uttered
only with a strong, hard sound, and the breath is pevented
from running on with them.” (Al-Ani, op. cit., p.188). It
is quite obvious that the word 'voice' is not mentiocned in
this definition and much stress is laid on the action of the
'breath'. The ‘'mahmuusa'’ consonants were defined as "all

unchangeably unvoiced sounds."™ (Al-Ani, op. cit., p.189).

l. More information on the distinctions between these terms
is available in the well-researched article by Blanc, 1967.

2. The old Arab grammarians used to use the word "letter",
i.e. 'harf', to mean consonant sound.



They were 'unvoiced' in terms that they were accompanied by

more breath and lack of sonority.

1.2 Svllable Structure and Stress Patterns in Arabic

l.2.1 General Background

Before examining the syllabie structure and the stress
patterns in I.C. Arabic, we find it, as many other scholars
do, necessary to refer first to the syllable structure and
the stress patterns in Classical Arabic, though we have to
bear in mind that a general statement about the structure of
the syllable and the position of stress in a given Arabic
dialect "should be based on an examination of the facts of
that dialect, not on an assumed rule for an earlier stage of
the language." (Ferguson, 1957, pi475). It is, in our opinion,
important that a synchronic study of any Arabic dialect should
be mainly based on the available diachronic data of Classical

Arabic, since the latter has always been considered as the

standard norm to which all Arabic dialects refer,l and since
these different dialects are but cognates of thelr parent,

namely Classical Arabic.
A common feature of Classical Arabic is that the

isolate word may be pronounced in two forms; either with
pausal or non-pausal forms. The pausal form, as regards the
non-pausal form, involves principally the omission of the
final inflectionals 'a', 'i', 'u', 'un', 'an' and 'in', and
the use of a common ending 'ah' to correspond variously to

the non-pausal '-atun/-atan/-atin'.2 For example:

l. Cf. Hassan, 1981, p.1l0O.

2. See Mitchell, 1975, p.77, and p.94 (fn.8) for further
information.




Pausal Form Non-Pausal Form Meanin
£allam Eallama he taught
jufallim Juiallimu he teaches
muiallim mu&allimun a teacher (m.)
muzallimah muéiallimatun a teacher (f.)

The structure of the syllable, or its pattern, is
describable in terms of the phonemic segments that make it
up. (Harrell, 1962; Beeston, 1970; Al-Ani, 1978). These
segments occur in certain recurrent patterns particular to the
phonological distribution system of a given language. (Al-Ani
and May, 1973). The structure of the syllable in Arabic 1is,
undoubtedly, based on the phonemic system of Arabic. It is
a well-known fact that Arabic is an inflectional language.
This is to say, the grammatical relations are expressed by
means of inflection as well as word order. Most of the 'roots'
in Arabic are triconsonantal, e.g. /f-£(-1/. They bear no
lexical meaning without being integrated with 'infixes' which
are usually composed of one or more vowels, e.g. /—-a-a-/,
which, in turn, together with the root /f-£(-~1/ form the 'stem’
/fatal/. The stem in Arabic is regarded as the essential |
linguistic unit that carries the lexical information. Changes
of the vowel distribution within the stem normally leads to
grammatical and semantic changes, e.g. /fatal/ 'he did', but
/faagil/ 'a doer', /£fiEil/ 'deed', etc. Other grammatical
and semantic alterations can be brought about by the addition
of certain prefixes and suffixes to the stem. The stem may
have one or more prefixes and suffixes, e.g. /sajaffalu/ 'he
will do', /fataltu/ 'I did', /?affaaluhum/ 'their deeds’',

/sajaffaluuna/ 'they will do', etc.



It is worth mentioning here that despite being a
cognate of Classical Arabic, I.C. Arabic makes no distinction
between pausal and non-pausal forms of words. In I.C. Arabic
words are always pronounced with a distinct pausal form whether
‘they occur in isolation or within a phrasal context. Besides,
the word structure in I.C. Arabic has undergone some modifica-
tions which affect the phonetic values of some consonants and
vowels. These modifications may affect the stem as well as

the prefixes and suffixes of a word. For example:

Classical Arabic I.C. Arabic Meaning
Pausal Non-Pausal
kalb. kalbun tfalib a dog
faqr fagqrun fugur1 poverty
sayiir sayiirun ziyiir small
qult qultu gilit I said
samig samif a simag he heard
daras darasa diras he studied
jaquul jaquulu jguul he says
?atmaak ?afmaaka £imaak he made you blind

In so far as stress is concerned, the old Arab
grammarians did not adequately explain stress in Classical
Arabic nor did they mention any phenomena which could be

interpreted as stress despite their being meticulous in

studying their lanquage thoroughly. It seems to be that their

__-__l_———l—_—__-.___

l. Also heard as /fugur/ which may signify the adj. ‘poor’
as well as the n. 'poverty'.



failure to deal with stress was due to their feeling that
stress was non-contrastive in Arabic, and that a change in
the position of a word-stress would not bring about any
change in its meaning. Therefore, they did not state any
specific rules for stress patterns in the Arabic words.
Ferguson (1956) comments on this point and says that
"Classical Arabic had no word stress at all, either phono-
logically significant or automatic as a function of the
syllabic structure of the word; that a pattern of fixed
stress developed in Eastern non-Arabian Arabic ... and spread
to many other dialects; and finally that this pattern was
applied to Classical Arabic so that the present systems of
stress used in reading Classical Arabic are later and

derivative, not original."” [pp. 384-385].

Nevertheless, the present stress rules in Classical
Arabic have been largely based on how words in the holy
Koran are recited. These rules, which are very often
formulated in grammar books, do not take account of the fact
that Classical Arabic is spoken differently in different
regions of the Arab world, and they also appear to "take no
cognizance of regional differences of pronunciation and,
what is worse, to bear little or no resemblance to the facts
in any one region." (Mitchell, op. cit., p.76).

Some recent studies (e.g. Birkeland, 1954; Ferquson,
1957; Harrell, 1957; Nasr, 1960) have greatly exaggerated
the importance of the role played by word-stress in current
Arabic dialects. These studies assume that some modern

Arabic dialects have tendencies towards a new system in which



stress has phonemic significance "which may be due to
secondary developments within the respective dialects.”

(Birkeland, op.cit., p.8). They consider stress as the

prime dynamic factor in all changes that take place in the
svllable structures. It is believed that word-stress in

most current Arabic dialects which have been investigated

is of minor importance and there is even no decisive evidence
as to its significant location in individual words. (Ghalib,
op. cit., p.52). According to Contineau (1960b), what we
really feel is the presence of a sentence~stress rather than

a word-stress. In discussing stress in modern Arabic
dialects, he states "En realite, dans la plupart des dialectes
arabes, l'accent de mot est faible, et il n'est nullement
prouvé que sa place dans le mot soit stable. On a plutot
l'impression d'un accent de phrase que d'un accent de mot."
[p.120]. Ferquson (1956) adds that "Every consideration of
Arabic word-stress which does not take phrasal stress patterns
into account is bound to be incomplete and misleading.”
[p.3871].

However, the study of syllable structures and stress
patterns of Arabic, as stated in the following sections,
should, by no means, be considered as a comprehensive one.
The main objective behind this attempt is to show, whenever
examples are possible, the significance of the role played
by geminate consonants within the structure of the syllable
and the effect geminates may have on the location of stress

in an Arabic word, whether Classical or dialectal.



1.2.2 Syllable Structure and Stress Patterns in Classical
Arabic

l.2.2.1Syllable Structure in Classical Arabic
In general, two types of syllable have been distinguished

in Classical Arabic. This distinction mainly depends on the
final segmental elements that characterize each syllable.

Those syllables terminating either with a short vowel element
(V) , or with a long vowel element (VV) are called open
syllables, and those syllables terminating with one consonant
element (C), or perhaps two (CC), are called closed sxllables:l
For instance, the verb /fafala/ 'he did' comprises three

open syllables occurring successively, i.e. /fa +Ea +1la/;

whereas the noun /fiflun/ ‘'deed!' is made up of only two
closed ones, i.e. /fif +1lun/. Classical Arabic has a
tendency towards having more words of closed syllables than
words of open syllables. (Anis, 1971).

Phonologically speaking, a syllable in Classical
Arabic is characterized by the fact that it never begins with
a vowel, and that the vowel may be preceded by one, and only
one, consonant2 and followed by one or two consonants,
whether they are identical or non-identical. The vowel is
regarded as the dominant element that determines the number
of syllables. Consequently, by counting the number of vowels
one can easily and automatically derive the number of

syllables in a Classical Arabic word.

1. Consonant clusters comprising identical or non-identical
consonants are also represented by (CC).

2. Word-initial geminates are considered special cases.
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In accordance with their length, syllables in

Classical Arabic may be divided into three categories:

1. The first category includes short syllables consist-
ing of (CV) elements, e.qg.
/bi/ 'by, with'
/11i/ 'to; for!

/wa/ *and'

2. The second category includes medium syllables
consisting of either (CVV) or (CVC) elements, e.gq.
/fii/ 'in°?
/maa/ ‘what'
/&an/ ‘'about'

/min/ ‘from'

3. The third category includes long syllables consist-

ing of either (CVVC) or (CVCC) or (CVVCC) elements.
The final (-CC) elements may either represent
identical or non-identical consonants, e.qg.

/€iid/ 'festival'

/baaz/ *falcon'

/darb/ 'path, road’

/farq/ 'east'

/sadd/ ‘dam?

/mhRaadd/ *'sharp, acute'.

Syllables in the first and second categories are the
most frequently used in Classical Arabic. They may occur
word-initially, word-medially and word-finally. Those in

the third category are less frequent and they usually occur
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at the end of words spoken with pausal endings. The word
in Classical Arabic may contain any of the above syllable
patterns. For instance, the word /jugiimuun/ 'they reside'’
consists of the three different syllable categories; the
first syllable /ju-/ is of the first category, the second
/-qii-/ of the second category, and the third /-muun/ of
the third category.

Modern Arab scholars (e.g. Hassaan, 1955; Bishr,
1970; Anis, 1971) suggest that the word in Classical Arabic,
whatever suffixes or prefixes it may have, does not comprise
more than seven syllables. It is true that the vast majority
of the Arabic words do not consist of more than four syllables,
but there exist in Classical Arabic words that comprise even
more than seven syllables. They may, in fact, contain as
many as ten syllables. This can be attested by examining

the syllable sequences in Classical Arabic words. Therefore,

in Classical Arabic we may have words of:

l. one syllable as in /dzahl/ 'ignorance’

2. two syllables as in /dzaahil/ 'ignorant'

3. three syllables as in /jadzhaluun/ 'they are not aware’

4. four syllables as in /jatadzaahal/ 'he disregards’

5. five syllables as in /jatadzaahaluun/ 'they disregard'

6. six syllables as in /sajatadzaahaluun/ 'they will disregard
/. seven syllables as in /jatadzaahaluunahumy/  ‘'they disregard them®
8. eight syllables as in /sajatadzazhaluunahum/ 'they will disregard

them"
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9. nine syllables as in /sajatadzaahaluunahumaa/ ‘'they will
disregard
them.'1

10. ten syllables as in /fasajatadzaahaluunahumaa/ 'they will
disregard

them'1
Monosyllabic words may take the form of any of the
three syllable categories mentioned earlier. They may either
be short, medium or long. The majority of short - and
medium - syllable words are functional, i.e. grammatical,
as in the two prepositions /fii/ 'in' and /min/ 'from', and
the conjunction /wa/ 'and'. On the other hand, monosyllabic

lexical words very often come in the form of long syllables,

as in /huzn/ ‘'grief', /badr/ '£full moon', and /baab/ ‘'door’'.
Words which fall under this category are usually character-
ized by being spoken with their pausal forms, i.e. with the
absence of inflexional suffixes. Words of more than two
syllables are generally formed by the addition of prefixes
and/or suffixes, as in /sajaffalu/ 'he will do', /sajaffaluuna/

'they will do', etc.

1.2.2,2 Stress Patterns in Classical Arabic

Generally speaking, there are two subclasses within
word-stress in Classical Arabic. The first subclass is
Primary stress which is always associated with a pitch change
when the word is said in isolation. The second subclass is

Secondary stress which is achieved, to a large extent, by

stress alone - not normally associated with a change of pitch

l. The object 'them' indicates duality in this context.
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direction.1

Following previous works initiated by other scholars
(e.g. Birkeland, 1954; Mitchell, 1975) the following rules
can be set up to specify the location of the primary stress
of the most prominent syllable of the isolate word in

Classical Arabic:

1. Words of one syllable usually take a primary stress, e.dq.
/'riihn/ 'wind"
/ muut / 'whale'®
/'xawf/ *fear'
/'layl/ 'night’
/' saamm/ 'poisonous*

2. Words with ultimate long syllables take oxytonic

primary stress, e.d.

/fatdiid/ '*'strong, stern’
/sik'kiir/ | *drunkard’
/sidz'dzaad/ 'carpets'
/mas 'ruur/ 'delighted’
/sa'migt/ 'T heard'
3. Words with penultimate medium syllables take paroxy-

tonic primary stress, e.g.

/'saahir/ 'wizard'

/'muuhi/f/ 'lonely, deserted’
/'wadzhak/ 'vour face'
/'kallam/ 'he talked tof

/' faxxas/ 'he identified'

l. Cf. Gimson, 1970, p.224.
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4.

Words whose last two syllables have the structures

of either (CV + CVC) or (CV + CVV) take proparoxy-

tonic stress, e.qg.
/'saatadak/
/'qaddamak/
/Jtu'tfallimak/

/' faahaduu/

/'darrasuu/

'he helped you'
'he introduced you'

'she teaches you'

*they saw'l

'they taught'2

On the other hand, word secondary stress is usually

found in words comprising more than two syllables.

This

type of word-stress is quite often used in a very deliberate

style of speaking and normally it precedes the primary

stress, e.gq.
Asaatad'naaka/
/yjastafii'duun/
/ musitaffa'jaat/
/jata,haadza'dzuun/

/tatagaagaduun/

'we helped you'
'*they benefit'
'hospitals’
'they arque'

'vyou retire'

Finally, it is of interest to mention here that in

Classical Arabic no word-stress can take place on whatever

syllable before the pre-antepenultimate.

1.2.3

Syllable Structure and Stress Patterns in I.C. Arabic

The following analysis of the various syllable

structures and stress patterns existing in I.C. Arabic is

1.
2.

As compared with /faaha'duuh/ 'they saw him'.

As compared with /darra'suuh/ 'they taught him'.
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primarily based on my own intuitive knowledge as a native
speaker of this dialect and on everyday conversations I
usually have with the members of my family and with my
friends who are reading for postgraduate degrees at Leeds
University. Some of the rules referred to in this study
are extracted from previous studies that dealt with Iraqgi
Arabic (e.g. Erwin, 1963, 1969; Woodhead and Beene, 1967;
Ingham, 1975; Ghalib, 1977).

1.2.3.1 Syllable Structure in I.C. Arabic

Previously (section 1.2.1), it has been mentioned
that Classical Arabic is considered as the parent of all
modern Arabic dialects. This signifies that phonological,
morphological and syntactical features are shared between
these dialects and their parent.

It is a fact that I.C. Arabic has suffered some
linguistic modifications, especially in its phonological
and morphological systems, under the influence of some foreign
languages used in the neighbouring countries. However,"
these modifications do not significantly violate the basic
linguistic principles that are still operative both in I.C.
Arabic and Classical Arabic, but they, undoubtedly, give the
former its specific linguistic flavour and make it outstand-
ingly different from other current Arabic dialects.

In so far as the syllable structure is concerned,
and its similarity to that of Classical Arabic, one can say
that there are as many syllables in I.C. Arabic words as there

are vowels, whether these vowels are long or short. Thus,
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there is one syllable in /faaf/ ‘'he saw!, .two in /faafni/
'he saw me', three in /fawwafni/ 'he showed me', four in
/fawwafthiyyaa/ 'he showed it to him', and five in
/Jawwafithiyvaa/ 'I showed it to him', etec. It is charac-
teristic that the first syllable of a word in I.C. Arabic
may either begin with one or two consonants. Syllables other
than the first always begin with only one consonant.
Accordingly, whenever there are two consonants in the middle
of a word, whether the two consonants are identical or non-
identical, the point of syllable division is always between
the two. (Erwin, 1969, p.28).

The distinction between open syllables and closed
syllables, cited in section 1.2.2.1, also applies to the
structure of the syllable in I.C. Arabic. A syllable is
rendered 'open' when it ends with a short or long vowel, and
‘closed' when it ends with one or two consonants. 1In terms
of their length, short, medium and long syllables are also
distinguished in I.C. Arabic. Unlike Classical Arabic, the
consonant element that initiates a syllable in word-initial
position may either be one consonant (C) or two consonants
(CC). The latter may either by a consonant cluster or a geminate
consonant. The following are the most possible types of

syllables in I.C. Arabic. 1In words of more than one syllable,

the required syllable is underlined.
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structure example meanin description
l. Cv /bahar/ sea short, open
2. CCV /Qggha/l he slaughtered it medium, open
3. CVV /daafi/ warm medium, open
4. CCVV /zbaala/ rubbish long, open
/bbaabak/ in your door
5. CVC /fallaf/ he demolished medium, closed
6. CVCC /qird/2 monkey long, closed
/mikhtarr/ feeling hot
7. CVVC /baabkum/ your door long, closed
. 8. CVVCC /Raarr/ hot long, closed
9. CCVVC /hRsaan/ horse long, closed
10. CCVCC /sfandz/ sponge long, closed
/sfarxr/ he became pale

In respect to frequency of their shapes, the first

seven categories occur more frequently than the last three;

the four open categories being the most frequent of all,

and the closed ones being the least frequent. Syllables of

the last category, namely (CCVCC), are rare. They are only
found in very few words most of which are of non-~Arabic

origins. The (CC) elements that begin and/or end some

syllable categories may represent identical or non-identical

consonants. When they terminate a syllable, that syllable

must occur word-finally.
As for their syllabic distribution, syllables in

category 1 (CV), 3 (CvwW), 5 (CVC) and 7 (CVVC) operate freely

l. May also be heard as /dibaha/.
2. May also be heard as /qirid/.
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in I.C. Arabic, i.e. tﬂey occur without restrictions,
initially, medially and finally in a word. Those in category
6 (CVCC) and 8 (CVVCC) may either occur in word-final position
or they stand alone in monosyllabic words. On the other

hand, syllables in category 2 (CCV), 4 (CCvwW), 9 (CCvvC) and
10 (CCVCC) always exist in word-initial position.

It is a characteristic of I.C. Arabic speakers to omit
short vowels occurring in the first unstressed syllables of
bisyllabic words having the structure (CV + CVVC). Words
such as /smiin/ 'fat', /mhbaal/ ‘'ropes' and /fnuun/ ‘arts’
are very commonly used for the Classical Arabic words /sa'miin/,
/Ri'baal/ and /fu'nuun/, respectively. Conversely, they
tend to insert a short vowel between (CC) elements occurring
finally in monosyllabic words having (CVCC) structures
provided that the two elements are non-identical. Thus, a
monosyllabic word in Classical Arabic having the structure
(CVCC) becomes a bisyllabic word in I.C. Arabic of (CV + CVC)
structure. For example, the Classical Arabic words /fams/
'sun', /farq/ 'difference' and /darb/ 'path' are very
frequently heard in I.C. Arabic as /'Sfamis/, /'faruq/1 and
/'darub/, respectively.

There is also a tendency among I.C. Arabic speakers
to lessen the number of syllables in words consisting of
three or more syllables in Classical Arabic. Very often this
lessening in the number of syllables is accomplished by eliminat<
ing the vowel of the second syllable of the word. Other

changes may also occur, such as changing the vowel quality

l. May also be heard as /'fariqg/.



of the first syllable and/or the last syllable. For example,
the I.C. Arabic words /'simfat/ 'she heard!', /'sim&aw/ 'they
heard' and /‘*simfuu/ 'vou hear (imp.)' are used for
/'samifat/, /'samifuu/ and /'“ismafuu/ in Classical Arabic,

respectively.

1.2.3.2 Stress Patterns in I.C. Arabic

Generally speaking, two types of stress pattern are
distinguished in I.C. Arabic. The first type is determined
by the syllabic structure of the word and the other by
certain grammatical conditions. For simplicity of presenta-
tion, the first type will be referred to as type (1) and the

other as type (2).

1.2.3.2.1 The Stress Pattern of Words in Type (1)

The stress pattern of this type is characterized
by the presence of one primary stress as well as an optional
secondary one in longer polysyllabic words. The presence
of the secondary stress is a feature that characterizes a
more careful speech style; while in a more rapid speech only
the primary stress is clearly perceived. The location of the
primary stress in this type is essentially dependent on the
structure of the syllables in final and prefinal positions.

The following rules are constructed:

1. Words of one syllable, no matter whether this syllable
is short, medium or long, open or closed, usually take

a primary stress, e.q.
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/'min/ 'fromt
/'seef/ 'summer’
/'6uub/ 'dress, shirt'’
/'saff/ ‘class, line'
/' ftamm/ "smell (v.)' or 'he smelt'
2. Words having the structure (CVVC) as their final

syllables, take oxytonic stress, e.qg.

/sa'diiq/ ‘friend'
/satf'tfiin/1 'knife!
/tfad'dfaab/ *liar'

/mat 'buux/ *cooked®
/dzwaa'riib/ *socks, stockings'

The exception to this rule are those words in which

the last two syllables have the structures (CVC + CVVC) or
(CVVC + CVVC) of which the second syllable is always /-teen/,

indicating duality in Arabic, very often take a paroxytonic

stress, e.q.

/'santeen/ 'two vears'
/'suurteen/ 'two pictures'
/tif'faahteen/ 'two apples’

/saa'buunteen/ 'two soaps'

3. Words having the structure (CVVC) as their final

syllable, also take oxytonic stress provided that
the (CC) elements should constitute a geminate

consonant, e.q.

1. Also heard as /sitSf‘'tSfiin/.



/mit'raff/
/mix'rass/
/mig'latg/
/mix'darr/

/mis'farr/

22~

'he has become deaf'
'he has become dumb'
'he has become bald
'it has become greenish'

'it has become yellowish'®

Bisyllabic words having the structures (CV +CV) or

(CV +CVC) take a paroxytonic stress, e.qg.

/' finu/
/'hilu/
/'tfigib/
/'Ealam/
/' fuyul/

*what'
'sweet, beautiful’

*lies®
*flag"

‘work®

Bisyllabic words having the structure (CV) or (CVC)

as their final syllables and the structure (CVV) or

(CVC) as their prefinal syllables, usually take a

paroxytonic stress, e.q.

/'haafi/

/'xaayif/
/'dziddi/
/'matmal/
/'bilbil/

‘bare-footed"’
*scared, frightened!'

'serious’

tfactory'

'‘bird"

Trisyllabic words having the structure (CV +CV) or

(CV +CVC) as their last two syllables, very often

take a paroxytonic stress. In such words there is

frequently a non-contrastive free variation between

paroxytonic and pro-paroxytonic stress, e.q.
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-23-

/sit?ala/

'he asked him'
/'si?ala/
/JEi' Jaxa/

'he wounded his head”’
/' fifaxa/
/fi'taka/

'he opened it'
/'fitaka/

/3if'tihim/
'he understands' or ‘'he is clever'®
/'jiftihim/

/saa'farit/

'I travelled®
/'saafarit/

/nat'tasit/
'T felt sleepy’
/'nattasit/

Polysyllabic words comprising not less than three

syllables may take a secondary stress in addition to

the primary one. The secondary stress often precedes

the primary stress and is normally recognizable in a

more careful speech style. Such words are usually

of particular grammatical structures, e.q.

/hat  teetilhij'jaa/ 'I put it for him'
/sam maftilhij' jaa/ 'I let him hear it
/d3i, bitlakij'jaaha/ 'I brought it for you'

/faw1waftakij'jaahum/ 'I showed them to you'

/dzi magitlakij'jaahum/ 'I collected them for you'



/maa/ and /muu/ 'not,

negative statements.

e-g-

/'simat/
/'[sima&/

/'hitSat/
/'SRitfat/

/jaak'luun/

/' Sjaakluun/

/"'taaxud /
/'laa taaxud/
/'maa taaxud/

/'muu taaxud/

/'haadi/
/'laa haadi/

/'muu haadi/

no'

.y

1.2.3.2.2 The Stress Pattern of Words in Type (2)
Unlike the words in type (1), the words falling

under this type are characterized by having their primary
stress on syllables nearest to the beginning of the word.
They are also characterized by the presence of certain
grammatical particles, such as the interrogative particle
/f-/1 'what' and the three particles of negation /laa/,
which are mainly used with verbs
to denote negative commands or exhortations. With
demonstrative pronouns, /laa/ and /muu/ are used to expound

(Ghalib, op.cit., pp.70-71).

*he heard!

'what did he hear?®

*she talked’

'what did she talk?®

'‘they eat'’

'what do they eat?’

‘vou take'
'do not take'
'vou should not take®

'I advise not to take®

'this'?

'not this' (I advise you not
to take one)

'not this' (This is not the
one I am thinking of)

The complete form of /f-/ is /finu/. The latter is less
commonly used.

By some speakers /laa/ and /maa/ are uzedwith shorter
vowel length, viz. /la/ and /ma/, respecti

ely.
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In addition to the above facts, the following rules

are constructed:

1.

2.

When a noun is preceded by the preposition /bi/

'in', it may either retain the primary stress in

its normal position or the stress may be placed

on the preposition.

The variation of stress position

in these words is non-contrastive, e.q.

or

or

or

or

/bis'suug/
/‘bissuug/

/bittaatriix/

/'bittaariix/

/bissaj'jaara/

/'bissajjaara/

/bil*basra/

/'bilbasra/

'in the market®

*in history"

'by car' or ‘'in the car’

'*in Basrah'

When a verb or a demonstrative pronoun is preceded

by the interrogative~-particle /'Sfinu/ 'what', the

verb or the pronoun as well as the particle will

take primary stress, e.g.

/'jiktib/
/'finu'jiktib/
/'gaalat/
/'finu'gaalat/
/'o6iitfa/
/'Sfinutdéiitfa/

'he writes'

'what does he write?!

'she said®

'what did she say?’

'that' (£.)

'what is that?’



-26~-

/daa'kuul / '*thoset
/'finu Saa'kuul/ 'what are those?'
3. When the particle /da/, which denotes continuity

of verb tense, precedes a verb, the primary stress

normally retains its normal position, e.q.

/'jigra/ 'he reads"
/da'jiqra/ 'he is reading®
/' taakul/ 'she eats"
/da'taakul/ 'she is eating"
/,Jilfauun/ 'they play®*
/da,jiltia‘buun/ 'they are playing®

4. Like words in type (1), polysyllabic words of no

less than three syllables may as well take a
secondary stress in words of type (2). The
secondary stress very often follows the primary

stress and 1s usually heard in careful speech style,

e.dg.
/fi'kaalak/ 'he complained to you"
/'maa Si kaalak/ ‘he did not complain to you'
/tin'tiihum/ *vou give them'

/'laa tin tiihum/ '‘do not give them!

/baa‘'goona/ ‘they robbed us'
/'maa baa, K goona/ ‘they did not rob us'
/tikti'binna/ 'vou write to us'

/'laa tikti,binna/ 'do not write to us'.
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1.3 The Linguistic Significance of Consonant Gemination

in Arabic

Arabic consonants, like vowels, can be lengthened.
This lengthening is usually referred to by the term 'gemina-
tion', i.e. doubling the consonant without an intervening
vowel. Any Arabic consonant may occur geminate, especially
in word-medial position, and in Arabic writing when it is
particularly desired to indicate that a consonant is
geminated, it is written only once and a relatively small
sign like 'w', called 'fadda' or 'tafdiid',l is placed over
the consonant. However, this sign is not always inserted in
Arabic texts despite its occasional vital importance for
identifying a pattern.

Geminate consonants in Arabic were, and still are,
generally orthographically represented with one letter only.
It was al-Khalil who was credited with the introduction of
this sign which was merely an unlooped Sf-sound derived from
the word 'tafdiid' itself. The introduction of the new sign
was of prime importance so as to avoid confusion with
corresponding words having single consonants since the
difference between single and geminate consonants in Arabic

is distinctive. Compare:

/‘kasara/ 'he broke' /‘kassara/ 'he smashed’
/‘'kataba/ 'he wrote' /'kattaba/ 'he made to write'

/'hamala/ 'he carried' /'hammala/ 'he loaded®

1. Both words are nouns and they signify 'reinforcement' or
'strengthening’.
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The retaining of this sign in Arabic writing indicates that
this device was preferred to doubling the letter since
writing "would have been offensive to Arabic writers in so

far as it involves a basic alteration in the received spelling
and orthography."” (El-Saaran, 1951, p.158). This means that
this sign for gemination was intentionally devised to be
significant in the sense that it is an abbreviation of the

name of the phonetic feature characteristic of the consonant

letter receiving the sign. The abbreviation may suggest that

the consonant receiving the sign should be pronounced geminated.
One of the most crucial questions which has been

put under extensive discussion for a long time is whether

geminate consonants are -to be treated as one long or two short

segments....1 According to Arabic grammar, the term geminate

is applied to those consonanfs having long duration and

determined by certain phonetic contexts, or to consonant

letters receiving the sign representing such a long duration.

El-Saaran (ibid., p.162) states that the o0ld Arab grammarians

regarded every gemiﬂate consonant sound as being equivalent

to two sounds in measure and in pronunciation; £he first

being 'still' (or at rest) 'saakin', and the second ‘'moving'

(or in motion) 'mutaharrik'.2 He adds that, from the phonetic

point of view, it is preferable to interpret a geminate

consonant in Arabic as being double, i.e. "repetition of

1. This question will be discussed in full in langquages other
than Arabic in the following Chapter.

2. Both Wright (1962) and El-Saaran (1962) use the word
'quiescent' in parallel with 'movent' to mean 'still' and
‘'moving', respectively. Wright states that "A letter which
has no following vowel is called 'a quiescent letter', as
opposed to 'a movent letter'." [p.1l3]
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sounds", and not long, i.e. having "true or indivisible
length". He seems to follow Daniel Jones's interpretation

in that intervocalic geminates should be considered as double
and not single "on the ground that it is usually possible

in precise speech to separate them into two by a diminution
of force in the middle, attaching the first part to the

first syllable and the second part to the second syllable.”

(Jones, 1967, p.116)1. His conclusion is based on the fact

that in the syllabic division of Arabic, any intervocalic
geminate consonant should be separated into two parts: part
one is related to the first syllable and part two to the

second syllable.

Cantineau (1960a) considers consonant gemination
in Arabic to be equivalent to two identical single consonants,
one occurring immediately after the other. Fof him a
geminate consonant is only found in a context where a cluster

of two non-identical consonants would be allowed, i.e.

between vowels. He states:
"... la geminée équivaut a deux consonnes simples
identiques se suivant immédiatement: ce qui 1le
prouve c'est qu'une géminée n'apparait que dans la
position ol un groupe de deux consonnes serait admis,

autrement dit entre voyelles;...* (p.189)

l. Jones (1967) states that ... "In practice it is convenient
to regard all intervocalic long consonants as double, on the
ground that it is usually possible in precise speech to
separate them into two by a diminution of force in the middle,
attaching the first part to the first syllable and the second
part to the second syllable. That long consonants are
divisible in this way is obvious in the case of compound words
and words formed with prefixes or suffixes, as in the following
examples. English 'bukkeis (book-case), ‘'pennaif (pen-knife),...
So also in Arabic where cognate words often have a vowel between
the two consonants, e.g. dikka:n (shop), the plural of which

is daka:ki:n (shops), or the Syrian mille (religion) which has

plural milal.” ([(pp.116-117]




He also adds:

"Il n'y a pas ici de corrélation de gémination des
consonnes, les géminées n'apparaissant que la ou
seraient admis des groupes de deux consonnes et une
limite de mot ou de morphéme pouvant passer entre

les deux éléments de la géminée." (p.214)

Nevertheless, if we accept the definition of a
geminate consonant as expressed by the old Arab grammarians
and in terms of its syllabic structure; that it is a 'still'
followed by a 'moving! sound, viz. having a (CCV) syllabic
pattern, then a geminate in word-initial position is an
impossible pattern in Arabic. A geminate in Arabic can then
only occur either word-medially or word-finally. The (V)
element of the geminate (CCV) can be any of the three short
vowels [i], [al, or [ul, as in /hajjinun/ 'easy, manageable',
/sallama/ 'he greeted', and /tahassubun/ 'expectation®',
respectively. It can also be any of the long vowels [iil,
laal, or [uul, as in /siddiiqun/ 'honest’', /rukkaabun/
'passengers' and /mutahaabbuuna/ 'loving each other', respect-
ively. Similarly, a geminate consonant can either be preceded
by any of the three short vowels, as in /sittun/ 'six‘,
/saddun/ 'a daﬁ', and /hurrun/ ‘'free, released', or by some
of their long counterparts, as in /qggggun/ 'story-writer'.

In word-final position, gemination is only possible when the

word takes a pausal form where the geminate (CCV) pattern is

reduced to (CC). For example:

!
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non-pausal pausal meanin
/birrun/ /birr/ kindness
/sammuny /samm/ poison
/Rubbun/ /Aubb/ love

However, geminate consonants occurring word-finally
are non-distinctive in Arabic because contrasts between single
and geminate consonants in this position are non-significant.
An Arab, for instance, does not distinguish between /damm/
and /dam/. For him they both stand for one and the same word,
namely 'blood', and while the first pronunciation seems to
him rather exaggerated and deliberate, the second is quite
normal and more acceptable. Pronunciationlof a final geminate
consonant requires a conscious effort to make it perceptible,
as was recognized by the Arab grammarians. Cowell (1964)
states that "In word-final position, any geminate consonant
may occur after an accented vowel. At the end of a phrase,
however, geminate consonants do not actually contrast with
single ones; pronouncing, or even writing, them geminate
simply serves to show the position of the accent and their
potential significant length before vowels." [pp.23-24l.
Johnstone (1967) agrees with Cowell's statement and contends
that a final geminate in Arabic is characterized by tenseness
of articulation as compared with a non-geminate.

One of the most interesting features of consonant
gemination in Arabic is the way a geminate behaves in
derivative situations. Arabic derivations often have a vowel
inserted between the components of a geminate consonant. This

situation can be clearly observed when forming plurals, and
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while in the singular-form.the'geminate is retained, in the
plural form it is separated by inserting a vowel, very often

[al, between its components. For example:

singular plural
/muddatun/ ‘period® /mudadun/ ‘reriods"
/Euddatun/ '‘equipment'® /&udadun/ ‘equipments
/sikkiinun/ 'knife' /sakakiinu/ 'knives®

In other instances the reverse situation may take place. This
is to say, the plural form takes the geminate consonant and
the singular form keeps its single counterpart. Besides,

other alterations in the preceding and/or following vowels

and the location of stress may be noticed between the word in

its singular form and that in its plural form, as is evident

in these examples:

singular plural
/'taalibun/ 'student’ /tul'laabun/ 'students
/'kaatibun/ 'writer /kuttaabun/ 'writers'
/‘haarisun/ 'guard’ /hur'raasun/ 'quards’

Furthermore, in some instances the geminate consonant is
found both in the singqular form as well as the plural form.

For example:

singular plural
/musawwirun/ 'photographer' /musawwiruuna/ 'vhotographers
/musammimun/ 'designer /musammimuuna/  'designers'
/mahattatun/ 'station’ /mahattaatun/ 'stations’

/muEallimatun/ ‘'teacher® /mugallimaatun/ ‘'teachers' (f.)
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1.4 Consonant Gemination as a Result of Assimilation

l.4.1 In Classical Arabic

The phenomenon of assimilation has been among the
most intensively studied features in the phonetics of Arabic
by the old Arab grammarians. Their main interest behind
studying this phonetic phenomeron, as well as many.others,'was
because of the extreme care one should pay in the production
of Arabic sounds while accurately reciting verses from the
holy Koran, keeping in mind that the holy Koran is not only
recited by native Arabic muslim speakers but also by millions
of muslims for whom Arabic is a foreign language. Therefore,
the way Arabic spoken by Arabic expert reciters of the holy
Koran was, and it still is, regarded as the most accurate
oral picture of Classical Arabic; the non-regionally biased
style of spoken Arabic.

In certain phonetic contexts, gemination has been
considered as a natural consequence of the phenomenon of
assimilation. And whenever the expert reciters of the holy
Koran feel it is inconvenient to assimilate one particular

sound to another, which either precedes or follows it, they

deliberately lengthen it and make it outstandingly perceivable
so as to avoid its assimilation into the other. (aAnis, 1971,
pP.157). However, when they feel that one consonant 1is
preferably assimilated to another consonant, the assimilation
is phonetically, or even graphically, executed by the elision
of the pausal sign, called 'sukuun', from the assimilated
consonant. This very often applies to the l-sound of the

only definite article in Arabic /?al/, usually when the latter
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precedes one of the solar consonants which are, almost all,
originated at the alveo-dental zone.1
The Arabic definite article is normally prefixed to
every noun that it limits without affecting its accentuation.
For instance, when it limits a noun beginning with a solar
consonant, the l-sound of the article is assimilated to the

subsequent consonant which is in turn geminated in pronuncia-

tion. This can be illustrated in the following examples:

without definite article with definite article
word meaning word meaning
[t] tamr dates Jattamr or ttamr the dates

[(d] darb path, road addarb or ddarb the path, the road

[t] tayr bird ‘attayr or ttayr the bird
[d] dayf  guest addayf or ddayf  the guest
[§] 6awr bull ‘affawr or 66awr  the bull
[s] &8anb  fault afdanb or d&8anb  the fault
[s] sayf  sword fassayf or ssayf  the sword
[z] sayf  sumer ’assayf or ssayf  the sumer

(z] zawdz pair, spouse ‘azzawd} or zzawdz the pair, the spouse
[§1 Sulm  tyramny ‘adéulm or dSulm  the tyrrany

l. The Arabic consonants are, on phonetic grounds, divided into
solar (or sun) consonants and lunar (or moon) consonants. The
terminology is, in fact, based on the fact that the Arabic
word for sun /Sams/ begins with a solar consonant and that for
moon /qamar/ begins with a lunar consonant. The solar conson-
ants are: [t,4,¢%,4,6,48,s,s,2,§, /,n, 1,r]l. These consonants might
form what is described in terms of modern phonological theory
as 'a natural class', i.e. a group of homorganic consonants.
Using the phonetic features suggested by Chomsky and Halle
(1968) , they can be defined as + consonantal, + coronal and

+ anterior. Consonants which are not included within this
general definition are then the lunar ones. They are also
fourteen in number. However, in Arabic writing, it should

be noted that the definite article has to be written whether

it precedes a solar or a lunar consonant.

2. All examples are monosyllabic words pronounced with their
pausal forms.



[S]
[nl

[1]
[xr]

colour

?affarg or
.

‘annuar or
?allawn or
Ehnnmh; or

rrunh

the east
the light

the colour

the spear

On the other hand, when followed by a lunar consonant,

the l-sound of the definite article should not be assimilated

into that consonant.

Both the l=-sound of the article and the

subsequent lunar consonant must be pronounced in full. For

1

example:

Without definite article

with definite article

[bl
(k]
[ql]

word
balar
kalb

qayd

[dz] dzisr

(2]
L£]
[x]
Ly
[E]
[kl
[hl
[ml]
[w]
[51]

7anf

£abd
hilm
hamns
mawt
waqt

J awm

meaning

sea

dog

chain

bridge

nose ?al?anf
axe 2alfa’s
fear ?alxawt
west ?alyarb
slave ?alzabd
dream 2alhilm
whisper ?alhams
death 2almawt
time 2alwaqt
day ?aljawm

meaning

the sea
the dog
the chain
the bridge
the nose
the axe
the fear
the west
the slave

the dream

the whisper
the death
the time

the day

In point of fact, the phonetic realization of an Arabic

utterance contains noticeably more geminate consonants than

1.

pausal forms.

the Arabic writing may suggest.

One example is the way the

All examples are monosyllabic words pronounced with their
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l-sound of the definite article assimilates to the solar
consonant sounds mentioned above, and another example is the
way in which many geminations occur in written texts as a
result of phonetic assimilations between the final consonant
of one word and the initial consonant of the following word,
or even between the end of one grammatical unit and the
beginning of another unit. These assimilations and their
resultant geminates simply have the effect of making identi-
cal two consonants which are already more or less related.
We find that assimilation exists at places where there is a
ciose syntactic link between the two neighbouring words.
Quite often, examples have been quoted from the holy Koran

and from classical literary texts. For example:

/qur rabbi/ for /qul rabbi/

/jayfil lakum/ for /jayfir lakun/

/?idnix xaadimak/ for /?idmiy xaadimak/ 'Give your servant
a blow on the head®

/?islay yanamak/ for /?islax yanamak/ 'Skin your sheep'

/mim man/ for /min man/ 'Fram wham'

/?al laa/ for [/ 2an laa/ 'Lest, so that not!

/maj jaquul/ for /man jaquul/ 'Who says'

/wa dzaa?as sajjaaratun/ for /wa dzaa‘at sajjaaratun/

/lagadz dzaaZakun/ for /lagad dzaa@akum/

/hassﬁﬁahﬂwlqammml for /gad sa®alaha gawmm/

/qaS Sayafaha hubban/ for /qad Sfayafaha hukban/

/waman juri® 8awaaba ddunjaa/ for /waman jurid 6awaaba 1 dunjaal/
/wa?iz zajjana lahum Sffajtaan/ for ,wa?i8§ zajjana lahum 1 fajtaan/
/wa2in tufdzif fatadzabun/ for /wa?in tufdzib fafadzabun/

l. Examples without their English translation are quoted from
the holy Koran.
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It is quite obvious that all the above examples show
regressive assimilation, i.e. the final consonant of the
preceding word is assimilated to the first consonant of the
following word. Progressive assimilation also exists in

Arabic, but it occurs less frequently.

1.4.2 In I.C. Arabic -

Most of the examples which have been discussed to
show consonant gemination existing as a result of assimila-
tion in Classical Arabic do not apply to I.C. Arabic. This
is essentially because in everyday Iraqgi speech different
phrases are used to bear the same semantic interpretations.
The examples quoted earlier are only limited to Classical
Arabic.

However, in I.C. Arabic word-medial gemination
occurring as a consequence of the assimilation of a voiceless
consonant by a following voiced or voiceless consonant is
of common prevalence. [t] in the following contexts is a
good case in point.

[d] replaces [t] before [d]l, as in:
/middaaxliin/ for /mitdaaxliin/ 'they are entangled'
/middaafmiin/ for /mitdaafmiin/ 'they are oollided’

[d] replaces [t] before [d], as in:
/migdaamiin/ for /mitdaamiin/ 'they are unified"

/middaarbiin/ for /mitdaarbiin/ 'they are inwvolved in
a quarrel’

1. For full details and extra examples see Anis, op.cit.,

especially Chapter seven, pp.179-207: Antaki, pp.l66-187;
Cantineau, op.cit., pp.35-43.
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[d3] replaces [t] before [dz]l, as in:

[t]

[s]

[s]

LS1]
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/midzdzaahliin/ for /mitdzaahliin/

/midzdzaawbiin/ for /mitd3aawbiin/

replaces [t] before [tl, as in:

/mittaabqiin/ for /mittaabgiin/
/mittalligiin/ for /mittalligiin/

replaces [t] before [sl, as in:
/missaamhiin/
/missaahliin/

for /mitsaamkhiin/
for /mitsaahliin/

replaces [t] before [s], as in:
/hdgg%ﬂhith "~ for /mitsaalhiin/

/missaahbiin/ foar /mitsaahbiin/

replaces [t] before [z], as in:

/mizzawdziin/ for /mitzawdziin/
/mizzaatliin/ for /mitzaaZliin/

replaces [t] before [S], as in:

/miffaawfiin/ for /mitSfaawfiin/

'they disregard', 'they
are not paying attention to'

'they are respondent’

'they are correspondent’
'they are divorced"

'they are forgiving®
'they are lenient'

'they are on good temns’
'they becane friends®

'they are married’

'they are cn bad temms'
'they are angry with each
other'

'they have met before'

In addition to words characterized by word-initial

geminates resulting from the assimilation of the l-sound of

the definite article /?il/ and a subsequent solar consonant,

in a way similar to that mentioned in section l.4.1, a

geminate occurring word-initially may exist in some verbs

which are characterized by a prefixed 't' and a word-medial

geminate.

The prefix 't' assimilates to a following consonant
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if the latter is [d1, [t]1, (&1, [ts1, [dzl, [e6l1, [&81, [s1],

[si, [z], [f], as in the examples below:

/ddarrab/ for /tdarrab/ 'he was trained!
/ttalfar/ for /ttalfar/ 'it was scattered®
/ddamman/  for  /tdamman/ 'it included*
/tS/tSfabbaf/ for /ttSfabbaf/ 'he was tamed!, 'he was
| broken in'
/Qzdzamat/ for  /tdzammat/ 'it gatheredf
/86aggaf/ for /t0agqaf/ 'he was educated®
/88akkar/ for /téakkar/ 'he remenbered!
/ssadzdzal/ for /tsadzdzal/ ‘it recorded!
/ssaddar/  for  /tsaddar/ 'it was exported"
/zzawwadz/ for /tzawaadz/ 'he got married®
/S [ammas/ for /tSammas/ 'he sunbathed®

Such geminates may also occur in verbs with word-medial
single consonants provided that the vowel which follows

the geminate should be long. For example:

/daajan/ for  /tdaajan/ 'he borrowed"
/ttaawal/  for = /ttaawal/ 'he was impertinent'
/daakaf/  for  /tdaafaf/ 'it was doubled’
/tSftfaalab/ for  /ttfaalab/ 'it was clung®
/dzdzaahal/ for  /tdzaahal/ 'he disregarded’
/86aawab/  for = /tPaawab/ 'he gaped'

/88azbak/ for  /tSaabah/ 'he fought fiercely'
/ssaalam/ for  /tsaalaw/ 'he shock hands with'
/sgaarat/  for  /tsaaraf/ 'he wrestled with'
/2zaatal/  for = /tzaafal/ 'he became angry with'
/[faa?any  for  /tfaaany/ 'he was pessimistic’



On the other hand, the [1l] of the determiner /hal-/,
'this, these' is assimilated to a subsequent consonant,
particularly when that consonant is originated at the dental

or alveo-dental, or palato—-alveolar regions. For example:

/hattiin/ for  /haltiin/ 'these figs'
/hattiin/ for  /haltiin/ 'this clay'
/haddaar/ for /haldaar/ 'this house®
/haddeef/ for /haldeef/ 'this quest!
/hatftfalib/ for /haltfalib/ 'this dog!
/hadzdzaar/ for  /haldzaar/ 'this neighbour!
/hatfoor/ for /halboor/ ‘this bull®
/hadsiib/ for /haléiib/ ‘this wolf"
/hassug/ for /halsuug/ ‘this market!
/hassuut/ for /halswmut/ 'this voice"
/hazzoodz/ ~ for  /halzoods/  'this pair'l
/haffaab/ for /halfaab/ 'this young man'
/had§aalim/ for /haldaalim/ 'this tyrant'
/hannuur/ for /halnuur/ 'this light, this brightness
/harradzul/ for  /halradzul/ 'this man'

There are other types of assimilation involving some

consonants that result in gemination in everyday Iraqi

speech. For instance the [1] sound of the preposition /?il-/

‘to, for' becomes [n] when the former is followed by [nl] ,
as in /?inna/ instead of /?ilna/ ‘'to us'. The consonant [1]

also becomes [n] in other words, such as /baddanna/ for
/baddalna/ 'we changed', and /maanna/ for /maalna/ ‘ours'.
The [n] of the very widely-used prefix /dan-/, usually used

to indicate continuity of action, is assimilated to an

l. This expression may also be used sarcastically to mean
'this nincompoop!®.
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ensuing consonant to form a geminate, as in these contexts:
/darruuh/ for /danruuk/ 'let's go, we are going'
/dammnat/ for /danmut/ 'let's die, we are dying®
The assimilated forms may also occasionally be heard, but in
everyday normal-speed conversation the assimilated forms are
of common use. (See Exrwin, 1969, p.74). Similarly, the
consonant [nl] is pronounced [r] when it is followed by [r]

and pronounced [m] when it is followed by [ml], as in these

examples:
/jirraad/ for /jinraad/ ‘it is needed
/marruul/ for /manruula/ 'we don't go!

/jimmurid/ for /jinmrid/ ‘it is crushed®
/ijimmilix/ for /jinmilix/ ‘it is tom'.

1.5 Geminate Proper

l1.5.1 In Classical Arabic
Earlier, in section 1.3, it has been mentioned that
all consonants in Arabic, whether they are solar or lunar,
are capable of being geminated in word-medial position. This
gemination can function to distinguish one word from another,
and contrasts can be made between the geminated consonants
and their corresponding single cognates. It is this type
of gemination that we usually refer to when we talk about
geminate consonants in Arabic, and a geminate consonant of
this category may be appropriately termed as 'geminate proper’.
Unlike gemination which occurs as a result of the

process of assimilation, geminate proper is always a basic

part of the internal structure of the word. It is an important
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factor in determining the syllabic pattern of words. (see
section 1.2.2.1).

In Arabic, differences between words having medial

geminate consonants and others having their corresponding
single consonants are extremely significant, and there are
pairs of words which are differentiated on the grounds that
one contains a medial geminate consonant and the other
contains its single counterpart. But this, of course, does
not necessarily imply that every word in Arabic with a
geminate consonant, whether it is word-initial or word-medial,
has a corresponding word with a single consonant, or'the
other way round.. The following are examples having inter-
vocalic single consonants, both solar and lunar, with
corresponding words containing their geminate cognates.
They are presented in matching pairs to make comparison
easler and more obvious. The chosen words are trisyllabic
verbs having the patterns of (fafala) for the singles and

(fatfala) for the geminates.

single geminate
/rasaba/ 'he failed" /rassaba/ 'he caused to fail'
/nasaba/ 'he canstructed'  /nassaba/  ‘he appointed!
/[ayala/ 'he occupied /fayyala/ 'he offered a job'
/rakhala/ 'he departed! /ralakala/ 'he caused to depart!
/Eabara/ 'he crossed! /&abbara/ 'he made to cross
/kataba/ 'hévnxte' /kattaba/ 'he made to write'
/ra‘asa/ 'he headed’ /ra??asa/  'he made to be the head'
/lamaha/ 'he saw! /lanmaha/ 'he indicated*

'he shaved" /hallaga/ 'he flew'

/darasa/ 'he studied /darrasa/ 'he taught'
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This contrast between geminate and non-geminate consonant
does not only occur in verbs. It is also found in other

parts of speech, such as nouns and adjectives. For example:

/dzamaalun/ 'beauty’ /dzammaalun/ ‘camel-driver'

/hRamaamin/ '‘vigeons /Rammaamm/ 'bath

/falaahun/ 'success: /fallaalhun/ ‘peasant’
victory'

/qasaasun/ '‘punishment! /qassaasun/ 'story-writer?®

Nevertheless, there are words in Arabic, which are
of different parts of speech, that contain medial geminates
for which there are no corresponding words-with medial
single consonants. The verbs usually take the pattern of
(tafaffala), and the nouns the pattern of (faffaal) which

normally denotes craftsmanship. For example:

/tanaffasa/ 'he breathed'
/%am&magy’ 'he examined carefully
/tabaddala/ 'he changed!
/takallama/ 'he talked'
/tasarrafa/ 'he behaved!
/Raddaacun/ '‘blacksmith®
/nadzdzaarun/ 'carpenter’
/rassaamm/ 'painter’

/dzazzaarun/ '‘butcher

/Yawwaasun/ 'diver"

At the same time, words having medial single consonants for

which there are no corresponding words with medial geminates

are too many to be counted in Arabic.
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1.5.2 In I.C. Arabic

Similar to that of Classical Arabic, word-medial
gemination in I.C. Arabic distinguishes one word from
another, and contrasts can be made between words with
geminate consonants and others with their single counter-
parts. In everyday Iraqi speech there exists a great number
of words which are differentiated on the grounds that one
contains word-medial or word-initial geminate consonant and
the other contains its single cognate. With regard to I.C.
Arabic this type of gemination is considered as ‘'geminate
proper' since its presence in a word does not come as a
consequence of the phenomenon of assimilation.

Word-medial geminates in I.C. Arabic are contrastive,
and there are quite numerous words that contrast with others
having single consoﬁants. These words differ not only in
their medial consonants, one being single and the other
geminate, but also in some cases in having different vowel
qualities in the first syllable of the contrasting words.
This difference in vowel quality must not be considered as
another factor that causes the contrasting words to yield
different meanings. In such contexts, the Iragis frequently
tend to change vowel [al] of the first syllable in the

Classical Arabic word into either [i] or [ul. An Iragi layman

does not differentiate between the meaning of, let's say,

/kitab/ and /katab/, or /Eubar/ and /fabar/ except that the
pronunciation of the word with the first syllable having the
vowel [a] seems to him rather pedantic and more of the
literary-like style. The geminates can both be solar and

lunar, as shown in the examples below:



/hisab/
/qusab/

/zital/

(ﬂﬂmm/
/mahad/

to word-medial position.

words beginning with [bl, [nl or [1l.

/hasab/
/gasab/
/balar/

/saxar/

/zagal/

/radzat/

/batal/

/walad/

/[akam/
/mahad/

-4 5-

'hecxMHUivl /massab/

'reeds” /gassab/
'mman beings' /baffar/
'rocks" /saxxar/
'he Eﬁ&%‘?z /zattal/
'he returned’ /radzdzat/
*hero* /battal/
'hetmﬁibanﬂB /wallad/
'fat' (n.) /[ akinam/
'cradle® /mahhad/

'he:mxkumxv'
'he slaughtered"

‘he announced
(good news) !

'he requested to do’

ﬁmammka(aumxme]
angry

‘he retarned (some-
thing) !

'he gave up’
‘he generated"

'he became fat'

‘he prepared (the way)'’

In I.C. Arabic, geminate proper‘is not only confined

It also exists initially in certain

Compared with corres-

ponding words beginning with single consonants, the words

beginning with geminate consonants are used to exemplify

certain grammatical structures, as in the following examples:

single
/beeti/

/baydaad/

/nisa/
/1libas/
/1izam/

'my house’

'‘Baghdad’
'he forgot'

'he caught'’

'he put on his clothes’

/11izam/

‘it was put on’

'in my house'
'in Baghdad®

‘he was forgotten'

4

'he was caught'

l. The pronunciation /hasab/ may also mean 'noble birth'.

2. The pronunciation /zafal/ may also mean the noun ‘'anger’',

3. The pronunciation /walad/ may also mean 'boy, lad'.

4. Metaphorically, it means

'he was neglected'.
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These examples show clearly that in the case of initial [bbl,
the word denotes an adverbial phrase of place, whereas in
the case of initial [nn] and [11l], the words indicate the

passive form of a past tense.
Finally, it is of interest to remark that with some

words, initial geminates are able to change an utterance
from a statement into a question. This is usually the case

with the following sibilants:

/Sifit/ 'T saw' JIfifit/ 'what did you see?"
/sadzdzalit/ 'T recorded" /ssadzdzalit/ ‘'what did you record?®
/sihit/ 'TI shouted' /ssihit/ - 'what did you shout?
l.6 Studies on Arabic Gemination

In this section we shall review previous works that
dealt with the phenomenon of gemination in Arabic as a whole.
Works that studied gemination and other related subjects in
languages other than Arabic will be fully reviewed in the
next chapter. The section will be divided into two sub-
sections. The first will deal with those works that studied
Arabic gemination theoretically, and the second will present
those works that investigated the phenomenon experimentally.
The theoretical studies were, undoubtedly, greater in number
than the experimental investigations since the former had
started much earlier.

No attempt will be made in this section to review
those studies initiated by the old Arab grammarians; this

is partly because their studies lie outside the scope of
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the present investigation, and partly because their basic
ideas about gemination in Arabic have been briefly reviewed
in the first two sections of this chapter. Therefore, our

remarks will be confined mostly to those studies that have

appeared since the advent of the current century.

l.6.1 Theoretical Studies

During the second half of the last century two works
(Forbes, 1863; Socin, 1895) were published that studied the
grammar of the Arabic language. Both works discussed the
Arabic term 'tafdiid', i.e. gemination. For Forbes (ibid.)
'tafdiid' simply signifies corroboration, and in Arabic
writing a consonant is shown to be geminated when the mark
(w) is placed over it. He states that "In certain instances
the symbol tafdiid is employed for the sake of euphony, when
an inert letter is followed by a different letter having a
cognate sound, or one which is capable of coalescing with
the former." [p.15]. Thus, the word /madadtu/ 'I extended®

is said to be preferably pronounced as /madattu/, i.e. with

geminate [tt], to show that [d] has coalesced with the

succeeding [t].
Forbes (ibid.) recognizes the possibility of having
gemination when the [1] of the definite article /?al/

coalesces with a word-initial solar consonant, as in
/?an-nuuru/ 'the light' instead of /?al-nuuru/. He then
states that in modern Egyptian and Syrian dialects the [11]

of the article "retains its natural sound before all letters,

whether solar of lunar." [p.37]. He also adds that in some
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instances the final [n] of the two words /min/ and /?an/
is changed into that which follows, as in the two phrases
/mim~-man/ ‘from whom' for /min-man/, and /?al-laa/ 'lest,
so that not' for /?an-laa/.

Socin (op.cit.) follows Forbes in using the term
'tafdiid'. According to him the doubling of a consonant,
i.e. gemination, is either due "to the essential nature of
the form, nominal or verbal..., or is the result of assimila-
tion." [p.1l1l]. He remarks that when one consonant is
assimilated to another, the assimilation is further graphi-
cally represented by the removal of the ‘sukuun®, viz. the
pausal sign, from the assimilated consonant. This, he adds,
applies to the [1] of the article /?al/, when the latter
precedes a solar consonant. The words /min, /Ean/, /?an/
and /7in/,'when followed by words beginning with [m] or [11],
are said to be usually combined with them into one word and
the final [n] is at the same time assimilated to the follow-
ing consonant. Hence, he refers to the same words reported
by Forbes (op.cit.).

Early in this century, Oussani (190l1) wrote an article
on what he called the 'modern' Arabic dialect of Baghdad,
which he regards as one among the most important Arabic
dialects. In this study he confines himself to the way
consonants and vowels are pronounced and "to some rough notes
on the principal phonetic, morphological and lexicographical
peculiarities"™ that characterize the dialect. The words
presented as examples clearly denote that the author was

primarily concerned with that accent of Baghdadi dialect as
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spoken by Muslim, Christian and Jewish communities living
in Baghdad at that time. However, the dialect described was
"essentially Christian Baghdadi." (Blanc, 1964, p.50). For
instance, words such as /dahab/ ‘gold!', /toob/ ‘cloth, shirt?,
/madrasi/ 'school' and /?abuunuu/ ‘'his father' are reported
in place of the most popular pronunciations /dahab/, /€oob/,
/madrasa/ and /?abuuh/, respectively. Other examples where
[r} is replaced by (v], as in /£afyvya/ 'ten' and /yummaan/
'pomegranates' are also reported. Such pronunciation can
by no manner of means be considered as genuine Baghdadi
dialect. This is obviously due to the fact that this type
of pronﬂnciation is not used by the vast majority of the
people living in Baghdad nor in places around it. In point
of fact, this is the type of pronunciation which is predomi-
nantly heard in some other places in the north of Irag, such
as in the big city of Mosul.

Although Oussani (op.cit.) does not mention the terms
‘gemination' and 'geminate consonants!', he quotes a number
of words containing word-medial geminates. For example, the

following words have been cited:

/battiix/ 'melon’
/tsalli/ ‘you pray'
/mdarris/ ‘instructor®
/mEallim/ 'teacher"
/nminnuu/ ‘from him®

At the same time, some proper nouns used in the dialect of
Baghdad by the three communities, which contain geminate

consonants, are also mentioned. Personal names like



/Sakkuurii/, /razzuugii/, /£abbuudii/, /nassuurii/,
/d3zabbuurii/ and /fattuuma/ are reported, in which there is

a medial geminate: [kk], [zzl, [bbl], [ssl, [bbl and [tt],
respectively. A list of adverbs and adjectives of common

use in the dialect is adumbrated. Some of the words included

in the list have intervocalic geminate consonants, such as:

/hammeena/ 'also!

/fwajja/ 'little®
/dzawwa/ 'inside"
/barra/ 'outside!

Later, van Eés (1917, 1938) published his well-known
pamphlet entitled *'The Spoken Arabid of Irag'. The widely-
used Arabic term.'fadda' is clearly explained. - It is
defined as a special sign used in Arabic orthography which
is normally placed over a consonant to indicate that "the
consonant must be doubled." [p.5]. The most popular Arabic
name 'muhammed', with medial geminate [mml], is given as an
illustration. |

Van Ess (op.cit.) mentions the possibility of
gemination as a consequence of the process of assimilation
in word-initial position. This usually happens when the
definite article is followed by a solar consonant where the

(1] of the article is assimilated to that consonant, which

is then doubled. The word /iffams/ 'the sun' 1is given as
an example. He also remarks that "when the article is
preceded by a vowel, the [i] of the article should rightly
be dropped in transliteration, and the [1] affixed to the

preceding word, inasmuch as its corresponding vowel in Arabic
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disappears in pronunciation." [p.9l.

Blanc (1952, 1964) studied Arabic gemination. He
states that gemination in Arabic is a prolongation of the
‘continuants' and a lengthened closure of 'stops'. (Blanc,
1952, p.73). Closely following the investigation carried
out by Oussani (op.cit.), Blanc (1964) examines three
distinct dialects of what he called the colloguials of the
Muslim, Christian and Jewish communities of Baghdad. He
describes the three dialects thoroughly and compared them
to one another. He also traces their historical developments
from Classical Arabic.

In discussing the phonological status of consonant

clusters, Blanc (ibid.) contends that the three dialects do

not differ markedly in the combinations of consonants that
occur as initial or medial clusters, and that a consonant

tends to be assimilated to the following consonant unless

that consonant is a ‘'sonorant' or [?] or [E]. The three
dialects show a marked tendency toward assimilation of a
plosive to a following homorganic fricative. This type of
assimilation is said to result in consonant gemination. Only
two examples have been given to illustrate geminated consonants
as a consequence of an assimilation between a plosive and

a subsequent homorganic fricative. The two examples are:
[bl] plus /faras/ becames /ffaras/ ‘'with a horse®
[t] plus /sawwi/ ~ becames /ssawwi/ ‘you do'

Blanc (ibid.) believes that in all three dialects
word-final geminates are treated alike and that word-medial

geminate clusters are reduced to a single consonant when
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they are immediately followed by another consonant, as in

the word /salmuu/ ‘'greet'. This reduction, he remarks, is
either due to historical or morphological processes. Word-
final geminates, in the pausal form, are similarly reduced

to their single counterparts so that /kil/ ‘eat' and /kill/
'all' are regarded to be homophonous in the dialects of the
Christian and Jewish communities. He adds that "the distinc-
tion retained in the notation is morphophonemic, and reflects
the fact that gemination is restored not only with vowel-
initial suffixes ... but also when followed by a word with
initial vowel, including anaptyctic vowels ... ." [p.541].

Mitchell (1956) uses the term ‘'doubled consonants'
to mean ‘'geminate consonants'. For him any of the Arabic
consonants may be geminated, and a geminate consonant "must
be pronounced approximately twice as long as a single one.”
[p.8]. He suggests that special attention should be paid to
the feature of gemination when it occurs at the end of words
in Arabic, as in /habb/ 'he liked', and /muhimm/ ‘'important'’
where word-final geminate consonant is characterized by
greater muscular tension in the articulatory organs.

Harrell (1957) examines consonant clustering in
colloquial Egyptian Arabic. He regards it as one of the
essential problems of consonant distribution in this dialect.
According to him, only single consonants occur in word-initial
position; while both single and abutting consonants, including

geminates, occuf*word-medially. In word-final position single

and compound consonants, excluding geminates, are said to occur.

l. Harrell follows Stetson's (1951) definitions of the two

terms ‘'abutting' and 'compound' consonants. For further details
see Harrell, ibid., p.30, fn.(5).
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Harrell (op.cit.) disagrees with the previous
analyses of Egyptian Arabic that have included final geminates.
He argues that the problem mainly lies in the definition of
a geminate phonetically and states that internal abutting
consonants and final compound consonants are fundamentally
different in their syllable functions. In abutting consonants
the first consonant closes the preceding syllable and the
second consonant releases the following syllable. He defines
an internal geminate as "a given consonant articulation held
across a syllable boundary, so that a fall of air pressure
behind the closure after the formation of the articulation is
followed by a rise of air pressure from a new intercostal
pulse before the release of ‘the articulation." [p.31]l. 1In
accord with this definition, Harrell comments that the crucial
factor is not length per se, but "length across a syllable
boundary so that a given articulation functions independently
in two syllables." [loc.cit.]l. On the other hand, a 'pre-
pause geminate' is definable only in terms of length because
a final compound consonant functions in only one syllable.
However, Egyptian Arabic is said to show no organized use
of prepausal consonant length.

Harrell (op.cit.) believes that previous analyses of
prepause geminates in Egyptian Arabic suffered from a confu-
sion of morphological alternation with phonological facts.

He states that there are numerous examples of stressed pre-
pause syllables with short vowels closed by single consonants
which can stand in morphological alternation with other

utterances having word-medial geminates, as, for instance,
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in /sikit/ 'I became silent' and /masikittif/ 'I did not
become silent'. He comments that this alternation does not
hold consistently throughout this Arabic dialect, and
suggests that "If this alternation were consistent through-
out the language, it might be justifiable to treat prepause
['VC] as /vCC/." [p.31]. He, eventually, reaches the
conclusion that due to lack of consistency in morphological
alternation and phonetic evidence of indeterminate length
of final consonants it is quite impossible to give a meaning-
ful definition of final geminate in the Arabic dialect of
Egypt.

In a subsequent paper, Harrell (1962) discusses the
existence of geminate consonants in Moroccan Arabic. He
distinguishés three contrasting lengths. in this dialect.1
Moroccan consonants, he remarks, not only show a contrast
between short and long, but also a contrast among short,
long and extra long, as it is clear in /simha/ 'her name',
/sim-ha/ ‘her poison' and /sim:ha/ 'he poisoned her', respec-
tively. This type of length contrast also occurs with other
consonants, such as voiceless fricatives and plosives. The
long consonants are phonemically interpreted as geminates,
and they are "of no particular theoretical interest." [p.696].
The extra long consonants, on the other hand, are regarded
as the rare phenomenon of a regular distinction of the three
degrees of consonant length in a language.

Cowan (1958) considers 'doubled', i.e. geminated,

consonants in Arabic as two identical consonants that come

together and which are not separated by a vowel. He states

———e
l. Cf. Lehiste (1960, 1966) and Lehiste et al. (1973) for

Estonian. Also see Chapter Two of this study, section 2.2.
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that vowelless dental consonants are generally assimilated
to a following [t]l, as in /quttu/ for /qudtu/ 'I led'. The
latter pronunciation is by no means considered incorrect,
but the correct pronunciation of the two adjacent consonants
would bring about this assimilation. In so far as writing
1s concerned, the first consonant is written without the sign
of gemination, viz. 'fadda'; whereas the second receives it.

Cowan (op.cit.) ‘also states that a vowelless [n]

assimilates to a following [1l] "either in pronunciation or
actually in writing"[pp.5-61; as in the conjunctions /?allaa/
for /?anlaa/ ‘'that not', and /?illaa/ for /?inﬁ}aa/ *'if not,
otherwise'. He adds that the [1l] sound of the definite
article in Arabic is assimilated to the following consonant
when the noun or adjective defined by the article begins

with one of the solar 'letters'.

In 1959, Nasr made a phonological study for predicting
the location of stress in Lebanese Arabic. He presents
examples in which geminate consonants occur finally in mono-
syllabic words, such as /saff/ 'class'. Word-medial geminates
are illustrated in words of disyllabic, trisyllabic and
quadrisyllabic structures, as in /Zanni/ 'that I', /sidzdzaadi/
‘carpet' and /sidzdzaadaatna/ 'our carpets', respectively.

In his article of (1960), Nasr states that length

in spoken Lebanese Arabic is phonemic. It applies to

consonantal and vocalic segments separately. He considers
length as a segmental feature rather than a suprasegmental
one. This is to say, it does not apply to syllable, morphemes

of more than one phoneme, or to words as a whole. He contends
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that the difference between the short, i.e. non-geminate,
and long, i.e. geminate, sounds is that "the long sounds

take a relatively longer time to be completely produced

than the short ones." [p.210]. He chooses a number of
minimal pairs containing word-medial single and geminate
consonants to illustrate the difference. The following are

some of these pairs:

/sabab/ 'cause' /sabbab/ 'he caused!
/batal/ 'hero' /battal/ 'he ceased®
/nafas/ ‘breatht /naffas/ ‘it lost air’
/natkam/ ‘ves"' /natfam/ ‘he smoothed®
/sama/ 'sky' /samma/ ‘he named®
/Eala/ ‘on' /Ealla/ ‘he raised!
/mara/ *woman* /marra/ ‘oncet

Perhaps the most thorough and wide-ranging study of
Iraqi Arabic ever carried out was by Erwin (1963). The study
is essentially concerned with examining the grammatical
features in the dialect. However, other phonological,
morphological and syntactical features are tackled. For
instance, geminate consonants are dealt with under the
general title of ‘'sounds in combinations'. He views the

phenomenon of gemination merely as the doubling of consonants

and assumes that any consonant in Iragi Arabic may occur
double. This obviously refers to geminate consonants

occurring in word-medial position irrespective of whether

they are solar or lunar, as in /dabbar/ 'he arranged', /hassa/

‘now', /salla/ 'basket', /raggi/ ‘'watermelon', etc. He then
- T

l. For more examples, see Nasr, 1960, pPp.210-211.
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notes that not all geminate consonants occur word-initially,
and most of those geminates which exist in such word position
"are the result of a combination of certain one-consonant
prefixes and stems which happen to begin with the same
consonant." [p.28]. The examples he presents are, in fact,
elther the result of assimilation between the definite

article and a following consonant, or the result of certain

grammatical processes. The following words are among the

examples quoted:

/98aani/ 'the second’
/2zibid/ ‘the butter"’
/tteer/ 'the bird!
/ddaxxal/ 'he interfered!
/mmaffit/ 'having combed’

In word-final position, a geminate consonant is the
same as the corresponding single consonant. For him the
difference lies in the location of the stress. He claims
that a word ending in a geminate consonant has stress on the
final syllable, as in /ma‘'hall/ 'place'; whereas a word
ending in a non-geminate consonant has stress elsewhere,
provided that the consonant should not be preceded by a long
vowel, as in /'sikal/ 'he pulled'.

Erwin (op.cit.) remarks that with a geminate plosive
consonant "the closure is maintained slightly longer before
release than for the corresponding single consonant." [p.27].
The case seems to be similar with a geminate affricate and

its single cognate. On the other hand, when a fricative,

nasal, or lateral is geminated "the continuous sound is
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prolonged slightly longer than for the corresponding single
consonant.” [loc.cit.]l]. He, therefore, conceives of
gemination as essentially the lengthening of corresponding
non-geminate consonants. Geminate sémivowels are reported
to occur intervocalically only, as in /huwwa/ ‘'he' and
/hijja/ ‘'she’.

In 1969, Erwin issued a companion volume for his
work of 1963. 1In point of fact, it was another comprehensive
study of Iragi Arabic. Most of the basic ideas discussed in
his former work are revised, elaborated and represented.
Here, again, he discusses the vital significance of gemination
in Iraqi Arabic and suggests that a geminate consonant "may
be thought of as a special kind of two-consonant cluster in
which the two aré identical.” [p.19J. He assumes that the
distinction between a single consonant and its geminate
counterpart in Iragi Arabic is as important as distingquishing
between [p] and [b] in English. This is because "the
difference between the two may alone make the difference
between one word and another, or between a real word and a
form which will not be understood at all." [pp.l19-201].

In terms of articulation, Erwin (ibid.) continues
his assumption that the difference between a geminate and a
non-geminate consonant is only a matter of relative duration
and states that geminate consonants are sometimes called
'long cdhsonants'. For him the difference between a single

and a geminate consonant is very much like the difference

between a short and a long vowel.

Cowell (1964) seems to be in agreement with Erwin's
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assumption. He considers the main difference between long
and short sounds is simply the relative length of time the
articulation is held. He states that long consonants are
held not only longer but generally also tighter than short
consonants. The following words, selected from Syrian Arabic,

are cited to show the difference:

short long

/yani/ *rich! /yanni/ 'sing"
/mara/ *a woman' /marra/ ‘a time’
/hamaam/ 'pigeons’ /hammaam/ *bath’

Cowell (op.cit.) uses the two terms ‘'double' and
'long"' synonymously. Théy-both sténd for geminate or
geminated sounds. The term ‘'short' is used to mean single
Oor non-geminate. He notes fhat in Syrian Arabic any single
consonant may occur initially, medially, or finally, before
or after any vowel in a word. Double consonants, on the
other hand, may occur word-medially, i.e. between vowels,
as in /rabbi/ 'my God', /hatta/ ‘'until', /fammi/ 'my uncle’,
etc. He adds that in word-initial position, double consonants
are limited to those formed by the combination of a prefix
Oor proclitic with the first stem consonant. Consonants
(£, 9, vy, h, R, k, q, %X, £ and ?] are excluded because they
do not occur doubled word-initially. In word-final position,
any double consonant may occur after a stressed vowel.

Cowell (op.cit.) remarks that at the end of a phrase

"long consonants (like long vowels) do not actually contrast

with short ones; writing them double simply serves to show
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the position of the accent and their potential significant
length before vowels." [pp.23-24]1. He states that long
consonants seldom occur before another consonant, except in
sequences involving the definite article, or demonstrative
proclitics, or the person suffix-t, as in /z-zabuun/ ‘'the
customer', /har-rzaal/ 'these men' and /bafattna/ 'you sent

us'.l

A long consonant occurring before a vowel has the
tendency to lose its distinctive length before another
consonant or at the end of a phrase. Cowell also mentions
the possibility of having a geminate as a result of assimila-
tion, such as in ‘the expressions /7aksal-lak/ 'it would be
better for you' for=/?éhsan—lak/, and /mammuut/ ‘'we don't
die' for /manmuut/. Assimilation that results in gemination
may also occur across word boundaries, particularly between
sequences of two contiguous consonants. Such assimilation
tends to eliminate certain ‘awkward' clusters, such as
/raat t£al balad/ for /raah £al balad/ 'he went to town'.

In his study of the eastern Arabian dialects, Johnstoﬁe
(1967) reports that word-initial geminate consonants are not
very common in these dialects, except in very few phrases
such as /ssalaam/ 'the peace' and /ttamr/ ‘'the dates'. These
geminate consonants may change into their single counterparts,
as in the everyday greeting /salaam faleekum/ 'peace be on
you' for /ssalaam £aleekum/. Johnstone shares Mitchell's

view (1956) that a final geminate is characterized by tense-

ness of articulation as compared with a non~geminate. He

l. In the case of /z-zabuun/, it is difficult to see on what
evidence his conclusion is based, i.e. that the first [z] is
considered as a long consonant. Obviously, it occurs as a

result of the process of assimilation between the definite
article and the following (z].
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states that gemination after a short vowel may exist as a
natural consequence of 'stress regression'. This is
illustrated by pronouncing the word /balamm/ ‘'a type of

boat' with primary stress on the second syllable /-lamm/

and with a rising intonation as if requesting repetition

or confirmation of information.1

In eastern Arabian dialects, 'deliberate' speech is
characterized by frequent occurrences of consonant clusters
due to elision of short vowels. One element of such consonant
clusters is a geminate consonant which usually becomes a
single consonant. For example:

/idzassimuny > /jdzassmun/ > /jdzasmnm/  ‘they distribute!
/dzassimih/ > /dzassmih/ > /dzasmih/ ‘distribute it

In these cases, however, the geminate may be retained when
it is a 'liquid'. It may also be retained in word junction,
as in /kul(l) joom/ 'everyday'.

Al-Ani and May (1973) state that there exists a
phonemic as well as a lexical contrast between pairs of
words differentiated merely by gemination of the second
consonant of the root. Pairs of words, such as /kataba/

'he wrote' and /kattaba/ 'he made (someone) write'; /kasara/
'he broke' and /kassara/ ‘he broke (it) into pieces!' are
reported. They comment that despite the substantial role
played by acoustic phonetics in demonstrating that "a sequence

of two identical consonants is indivisible into two units,

l. Perceptually, the consequence is that the word sounds
like */<1lamm/.

2. See Johnstone, op.cit., p.27.
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there is also contrast in the articulation of such geminate/
non-geminate pairs." [p.121]1. They contend that the geminate
consonants of /kattaba/ and /kassara/ cannot be physically
considered as sequences of [tt] and [(ssl, respectively. This
is believed to be due to the fact that, for instance, a
geminate plosive like [tt] shares 'with its single counterpart

[t] the phonetic phenomenon of ¢ne release, i.e. occlusion

offset, rather than two, in spite of the fact that the geminate
[tt] is held for a longer closure duration than [t]. This
principle applies similarly to fricative consonants where
the difference of duration between single consonants and
their geminate cognates is clearly noticeable.

While discussing the syllabic structure in Arabic,
Al-Ani and May (op.cit.) remark that, on the phonetic and not
on the phonotactic level, one encounters the problem of
segmenting clusters of two identical consonants when they
occur word-medially. According to them, the indissolubility
Oof geminate consonant clusters is a phonetic phenomenon which
Creates a difficulty in segmenting the syllable in Arabic on
the phonetic level. They state that the difficulty lies in
the fact that a syllable boundary signal should occur between
the geminated consonants, and that a geminate consonant in
Arabic is represented by two identical symbols in the transcrip-
tion only for the sake of consistency with the phonological
system of the language.

In his two recent studies of the phenomenon of

consonant gemination in Arabic, Benhallam (1979, 1980) tries

to establish rules based on the generative approach
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to phonology. He reports that the analysis of geminate
clusters shows that one needs to go beyond stating that a
rule has to be constréined from breaking up geminate clusters
is more highly valued than one that breaks them. He dis-
tinguishes between two types of geminates in Arabic; the
‘underlying geminates' and the 'derived geminates'. The
former can be split up by morphological or phonolexical rules;
whereas the latter can be split up only by phonological rules.
He states that geminate clusters can be split up by morpho-
logical or morpholexical rules but not by phonological rules.
Unfortunately, Benhallam does not present examples to illustrate
this statement, i.e. what he calls 'the geminate law'. He
only remarks that this law does not claim to be universal and
that "it is a claim as to a general tendency of how geminate
clusters behave in natural languade.” (Benhallam, 1980, p.141).
He points out that counterevidence to this law can be éonstituted
by a case of geminates that are broken up by phonological
rules, as in the following words from Moroccan Arabic:

mamdud (> /m+mdd/) 'lying down'

mamluk (>/m+mlk/) ‘owned®
Both words are obviously passive participles and the resultant
word-initial geminates are formed by affixation. Benhallam
states that an investigation into the use of the above words
reveals that they are heard in 'very careful speech' where
they can be considered as cases of hypercorrection. In

‘normal speech', however, one usually hears mmdud and mmluk,

respectively.l

m

l. For further details see Benhallam, 1980, Chapter Seven,
Pp.125-147.
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Despite the fact that both studies are mainly
concerned with Moroccan Arabic, Benhallam extracts his
rules from words which are frequently used by speakers of
modern standard Arabic. He contends that triconsonantal
root is the preferred type in Arabic because it is 'the
minimal viable pattern'. He adds that "if a great number
of biconsonantal roots are allowed into the language and a
process of weakening or consonant elision takes place, one
would end up with monoconsonantals." (Benhallam, op.cit, p.5).
However, for him all monosyllabics in Arabic are considered
as functional words with a very minimal semantic load. They
are mostly prepositions which have to be connected to the
following word because they cannot stand by themselves. On
the other hand, he remarks that triconsonantals are not
allowed to have initial geminates "so that the geminates would

not undergo a likely simplification (shortening ?) and end
up as biconsonantals." [loc.cit.l.

Following Kurylowicz (1972), Banhallam (op.cit.)
believes that triconsonantals can be created from original
biconsonantals. For instance, the doubling of the second
consonant creates verbs with word-final geminates, as in the

examples below:

vy—-1 y=-1-1 /vyalla/ 'he inserted’

/-q /-q~q /Jaqqa/ 'he split'

k-1 k-1-1 /kalla/ 'he got tired of"
b-1 b-1-1 /balla/ 'he moistened!

Quite obviously, Benhallam considers the above words as tri-

consonantal verbs ending with geminates. He disregards the
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presence of word-final [al since its prime function in a

word is to denote the non-pausal form in Arabic. The pausal
forms, viz. /yvyall, faqq, kall and ball/, respectively, are

used in Arabic as well. However, he notes that not all tri-
consonantals with geminates are of biconsonantal origin

because he thinks that "it is hard to tell just from looking
at a verb whether it is of biconsonantal origin or not." [p.6l.
He adds that the geminate consonants might have been there

all along, or might have resulted from the process of assimila-
tion of two homorganic 'radicals' or an expanded second
radical, as is evident from the examples quoted above.

What is more, Benhallam (op.cit.) observes that Arabic

has, among its enormous lexical entries, quadriconsonantal
forms containing word-medial geminates which are originally
derived from triconsonantal forms. The examples below
illustrate this fact:
/dzammada/ 'he froze' from /dzamada/ 'to freeze'
/dzaddala/ 'he tightened® from /dzadala/ 'to tighten'

/faqgaa/ 'he burst' from /faqa?a/ 'to burst'

He comments that the geminates in the above examples are

the result of regressive assimilation where the original

quadriconsonantal forms are /dzalmada/, /dzandala/ and /farga®a/,

respectively. Both /dzamada/ and /dzalmada/ are regarded as
synonymous; whereas /dzammada/ is considered as the 'causative'.
Nevertheless, it is hard to prove that /dzammada/, /dzaddala/
and /faqga?a/ are resulted from regressive assimilation in

the quadriconsonantals /dzalmada/, /dzandala/ and /farqga?a/,

respectively. This is partly because these words are derived
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from different roots, and partly because they bear different

semantic interpretations. Accordingly, Benhallam's suggestion

that one should be cautious not to confuse forms that have
doubled their medial consonant, as in /kattaba/, and forms
that result from regressive assimilation, as in /dzammada/,
seems irrelevant since the geminates in both forms are
primarily derived from words having a triconsonantal pattern,
i.e. /kataba/ and /dzamada/, respectively, where the medial
consonant is single.

More recently, Rahim (1980) has made an interesting
and comprehensive investigation of I.C. Arabic. He studies
the phonology of everyday Iragi Arabic from the functional
point of view, and attempts, for the first time, to arrive.
at a 'phonematic' analysis of I.C. Arabic entirely based on
the theories established by the functional school of linguis-
tics.

Following other researchers of this school (e.qg.

Cantineau, 1960a and 1960b), Rahim (ibid.) prefers to use
the widely-used Arabic term ‘'tasfdiid®' and its derivatives in

lieu of the European term 'gemination' and its derivatives.l

He remarks that 'tasdiid' is a term very often used by the
Arab grammarians and it has never been used by non-Arab
linguists; while the term 'gemination' is generally used by
European and American schola?s. He adds that "the concept
of 'gemination', on the one hand, mostly refers to the

‘doubling of consonants'. On the other hand, the term 'tashdig®

l. For full information see Rahim, ibid., p.196, £fn.2.
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literally means 'reinforcement' while in Arabic lingquistic

terminology it means more or less the same as 'gemination'.”
[p.l96].l

In explaining his own views of the phenomenon of
gemination and its phonological status, Rahim (op.cit.)
seems to follow closely Erwin's (1963, 1969) interpretations
of the same phonetic feature. Phonetically, he considers
gemination in I.C. Arabic simply as the lengthening of single
consonants so as to yield geminate consonants. He shares
Exrwins views in that when plosive and affricate consonants
occur geminated, "the closure is maintained longer before

the release stage of the corresponding 'single' stops.”

fpp.203-204].2 On the other hand, when fricative consonants
occur geminated, the friction noise is prolonged slightly
more than the corresponding single fricatives. The nasals

and laterals are said to behave similarly, and with a geminate
flap the tapping of the tongue blade is made to recur several
times.

Rahim agrees with previous views on gemination,
especially those reported by Cantineau (op.cit.) and Erwin
(op.cit.) in that gemination occurs where a consonant cluster
is likely to occur. He assumes that consonant clusters in
I.C. Arabic may occur word-initially, word-medially and, less
frequently, word-finally. These can be shown in the examples

below, respectively:

l. Underlining mine.

2. Rahim (op.cit.) uses the term 'stop consonants' to
represent both affricates and plosives.
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/snuun/ 'teeth’
/hafla/ '‘party
/farq/ 'east'

Consequently, gemination in I.C. Arabic is likely to occur
in identical word positions.

On the other hand, in discussing the phonological
status ?Efgemination occurring in different word positions
in I.C.Arabic, Rahim (op.cit.) states that both in word-
initial and word-medial positions, gemination functions
distinctively as there exist in I.C. Arabic plenty of minimal
pairs which are merely based on the distinction between

geminate and non-geminate consonants. He also mentions the

possibility of having gemination in word-initial position
as a consequence of assimilation between the definite article
and an ensuing consonant. While all consonants in I.C. Arabic

can occur geminated in word-medial position, only some of

them are reported to occur in word-initial position. This
essentially depends on the type of consonant occurring in
this position and on whether it is liable to assimilate with

the preceding definite article.

Rahim (op.cit.) claims that gemination in word-final
position can, in very rare cases, function distinctively.
Unlike that in word-initial and word-medial positions, gemina-
tion occurring in word-final position is "not straightforward",
and it is regarded as non-distinctive since it is only a
"phonetic lengthening" of I.C. Arabic consonants. 1In this
respect, Rahim gives more details when he states that "This

is so only in those SIA words where one of the respective
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identical consonants is commutable with other SIA consonants

SO as to produce words that belong to CA but which are

retained in the speech of most educated speakers of SIA.

Such words would always be monosyllables with a short

vowel., " [p.207].l He, then, briefly concludes that gemina-
tion in word-final position affects most I.C. Arabic consonants
distinctively in very few cases and non-distinctively in most

cases,

1.6.2 Experimental Studies
In 1957, Mitchell made an experimental study of

gemination in two dialects: the Bedouin Arabic of the

Cyrenaican Jebel and the Berber of Zuara. Two instrumental
techniques have been exploited in this study; the palatograph
and the kymograph. The term 'length' is equated both with
the phonological term 'quantity' as well as with the phonetic
term 'duration’'.

In Cyrenaican Arabic, Mitchell (ibid.) investigates
the article-noun forms of a number of different patterns,
forms of the verb, forms with third person pronominal suffixes,
and consonant-length and vowel-length. He sets up a
'‘commutation system' of three prosodies: geminate cluster (gc),
non-geminate cluster (gc), and non-cluster (c). Sub~systemns,
each of two commutable terms, are established for the last
two prosodies, namely non-geminate cluster (gc) and non-cluster
(). The categories set up are totally phonological and are

never established on purely phonetic grounds.

W

l. SIA stands for 'Spoken Iraqi Arabic' and CA for ‘'Classical
Arabic'.
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Mitchell (op.cit.) remarks that each verb form in
Cyrenaican Arabic is characterized by a given affix as well
as by "an associated scatter of cognate forms (verbal noun
and participles)." [p.1861. Examples such as /ka'sar/ 'he
broke!'! versus /'kassar/ 'he smashed', /ga‘'sam/ 'he divided
(in two)' versus /'gassam/ 'he divided up', and /£adam/ '‘he
executed"’ veréus /'taddam/ 'he destroyed' exhibit the follow-
ing relevant phonetic features:

(i) length of the medial consonant

(ii) tensity of the medial consonant

(iii) stress—-incidence

(iv) quality of the penulatimate vowel

These features clearly denote that non-geminate medial
consonants are always associated with pre-stressed position;
while, on the otherhhand, the geminates are always associated
with post-stressed position and open vowel quality in the
penultimate syllable. He regards these features as "co-
exponents respectively of non-cluster and geminate cluster
considered as commutable prosodic categories." [loc.cit.l].
Mitchell (op.cit.) considers the palatograms and
kKymograms obtained from investigating the Berber dialect of

Zuara of general interest. They not only show "the impossi-

bility of defining the prosodic categories of cluster, both
geminate and non-geminate, and non-cluster a priori on the
basis of length of articulation and/or any other phonetic
feature, but also provide some additional justification for

a4 prosodic approach which perceptual observation suggests.”
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[p.193]. He finally summarizes the aspects of the prosodic
view of gemination and concludes that what may be called
relative phonetic length may often be included among the
exponent of gemination, and it is impossible to reverse the
procedure and consider phonetic length as the criterion for
the category.

Obrecht (1965) conducted three experiments in which
synthetic stimuli are employed to investigate duration as a
cue factor in the discrimination of single versus geminate
consonants in Arabic. Contrasts in three phonetic categories,
viz. *'stops' [b] versus [bbl], 'nasals' [nl] versus [(nnl], and
‘spirants' [s] versus [ss], are involved in this study. Both
the stop and the nasal contrasts are used in word-medial
position; whereas the spirant contrast is found in word-initial
position. Native speakers of Arabic, from different Arab
countries, participate as subjects in this investigation.
Spectrographic observations are made of the selected word
pairs, and from these a number of variations of each are
synthesized by using the well-known 'Pattern-Playback' at
the Haskins Laboratories.

In order to locate the perceptual boundary between
[b] and [bb], a series of seven stimuli were synthesized
"which varied only in the duration of the silent period
representing the duration of stop closure." [p.32]. The words
studied are /xabar/ 'news' and /xabbar/ 'he informed' with
primary stress on their first syllables. At the same time,
the minimal pair /bana/ 'he built' and /banna/ 'mason' are

chosen for another experiment designed for the purpose of
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locating the perceptual boundary between intervocalic [nl

and [nnl], respectively.

In the case of designing a discrimination test to
investigate the perceptual boundary between single and
geminate spirant consonants, Obrecht (op.cit.) uses the
minimal pair /sabij/ 'boy' and /ssabij/ 'the boy' as the
experimental frame. He finds this palr representing an
interesting grammatical contrast besides its contrast on
the phonological level as single versus geminate. He states
that "this particular pair is apparently found only in the
Arabic of the eastern Mediterranean area." [p.371].

The: final results of the three. experiments show that
the values found for the perceptual boundaries are of interest.
Summarizing, Obrecht (op.cit.) reports that the theoretical
boundary point, or the point of maximal confusion, appeared

in the three experiments are as follows:

(a) For the stops, [b] versus [bb], 140-160 msec;
(b) For the nasals, [n] versus [nnl], 90-110 msec:
(c) For the spirants, [s] versus [ssl]l, 140-160 msec.

The results also indicate that clear identification boundaries
are found between the contrasts in the three phonetic classes

which give an indication of the degree of exclusivity of

duration as the determining cue factor in distinquishing
between a single and a geminate consonant in Arabic. The
results also show that "the structural status of gemination

influences decisively the sharpness of discrimination." ([(p.311].

In 1966, Al-Ani started an acoustical and physiological

investigation of the phonology of Arabic. This work was later
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published in a book in 1970. The acoustical aspect of the

investigation was mainly based on spectrographic analysis;

while the physiological aspect depended heavily on examina-
tion of X-ray films.

Al-Ani (1970) states that "The relative duration of
the consonants depends upon whether they occur initially,
medially or finally." [p.75]. He adds that consonant duration
also depends on whether the consonants are aspirated or non-
aspirated, voiced or voiceless, and single or geminated.
According to him gemination involves prolongation of the
‘continuants' and a longer closure of ‘'stops'. Here he
follows Blanc's definition of the phenomenon. of gemination
reported in his work of 1952. Geminated consonants and long
consonants are regarded as being synonymous and treated as
identical clusters.

Al-Ani (op.cit.) believes that every consonant cluster,
whether  its components are identical or non-identical, involves
"a close transition which means that the first member of the
cluster - always occurring as a coda -~ is not released until
the second member - always occurring as an onset - is uttered."
[(p.771. In as far as the syllable boundary in Arabic is
concerned, he states that the first member of a consonant
cluster occurs as the coda, i.e. offset, of the preceding
syllable, and the second member always occurs as an onset of
the following syllable. He agrees with other scholars that
geminate consonants contrast with their correspoﬁding single
consonants. Only four words arranged in two minimal pairs

have been reported to show this contrast. The words are:
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/qatala/ 'he killed’
/gattala/ 'he slaughtered’
/kasara/ 'be broke'
/kassara/ 'he destroyed"

Following his previous studies of Arabic phonology,
Al-Ani (1967) examined the acoustical and physiological
properties of the Arabic pharyngeal consonant [£1. The
examination was largely dependent on the speech of male
informants who were native speakers of Iraqi Arabic. The
consonant [E]'was studied acoustically by means of spectro-
grams and was examined physiolog;cally'with thg help of X-ray
sound films.

Spectrograms containing word-medial [£] were compared
with those containing word-medial [h] and word-medial [?].
Al-Ani (ibid.) notes that "The characteristics of the medial
[£] are determined by their environment and whether the [£&]
is geminated or single." [p.89]. It has been found that when
[£]1is. geminated, it is always a voiceless stop appearing as
a silent gap, with relative duration approximately from 300-
330 msec. On the other hand, word-medial geminated [R] is
considered as a voiceless fricative appearing as noise with

higher frequencies than those of word—medial'geminated [E1].

The contrast between these two consonants occurring inter-
vocalically led the researcher to conclude that "there is a
difference between the medial geminated [£] and the medial

geminated [h] - the contrast being not so much that one 1is

voiced and the other voiceless but that one is a stop and the
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other is a fricative." [p.901.

Spectrographic analysis also shows that word-medial
geminated [£] appears to be similar to word-medial geminated
[?], except for the neighbouring vowel formants where F2 is
lower when the vowel is next to [£] than when it is next to
[?]. This is often the case with short vowel [al and its
long” counterpart [aal.

Odisho (1973) produced a very stimulating study of
the "'mufaxxama' consonants in Baghdadi Arabic. He follows
Abercrombie (1967) in distingquishing between the two terms
'‘consonant cluster! and 'abutting consonants'. The first is
used to denote a sequence of more than. one consonant which
is restricted to one syllable; whereas the second is defined
as a sequence of consonants that spreads over two syllables.
Elsewhere, 0Odisho (1975) draws our attention to the fact that
"any confusion between consonant clusters and abutting conso-
nants, for instance treating them as being structurally and
phonologically identical, will lead to a drastic difference
in the phonological description of a given language. The
difference will be reflected mainly in the size of the permis-

sible clusters as well as in the structural places where they

are permitted." [p.108].

Odisho (1973) rejects Erwin's statement (1963) saying
that Iragi Arabic allows a consonant cluster comprising more
than two consonants in word-medial position. He claims that
Erwin "does not differentiate between a consonant cluster and
abutting consonants." [p.145]. He states that Arabic, no

matter whether it is classical or dialectal, does not allow the
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existence of consonant clusters of any kind in word-medial
position. What we really have is abutting consonants and
not consonant cluster since the first member of the cluster
belongs to one syllable and the second member to the other.
Consequently, Odisho (op.cit.) suggests that cases of geminate
consonant clusters do not occur word-medially in Baghdadi
Arabic. They only occur word-initially as a result of the
process of assimilation between the definite article and
the consonant initiating the following word. These examples
have been presented:

/?al + eaalie/ ‘the third' becomes /66aalid/

/?al + raabit/ 'the fourth' becomes /rraabif/

Odisho (op.cit.) does not mention the possibility
of having geminate consonant clusters in word-final position
in Iragi Arabic. However, some geminate consonants used
word-finally have been reported under words having the
syllabic structure of either (CVCC) or (CCVCC) where the
final CC-element frequently forms a geminate consonant, as

in /farr/ 'he fled' and /sfarr/ 'it became yellow', respect-

1

ively. His failure to recognize word-final geminates is

probably due to the fact that he does not consider word-final
CC~element, where the (~CC) represent identical consonants,
as a geminate consonant cluster in Baghdadi dialect.

Quite recently, Hassan (1981) has experimentally
studied vowel duration in Iraqi spoken Arabic. The study

aims at investigating some acoustic, articulatory and aero-

m

l. More examples can be consulted in Odisho, 1973, p.l47.



dynamic correlates of vowel duration, and at answering
whether or not one can regard the factors governing the
systematic variations of vowel duration as phonetic-universal
or language-specific phenomena. The influence of inter-
vocalic geminate consonants on vowel duration has been first
acoustically examined. A table of two sections, containing
items with word-medial plosives and/or fricatives, has been
presented. (See, Hassan, op.cit., p.245). The first section
tackles the influence ;f volced and voiceless plosives as

well as voiceless emphatic plosiveé on the preceding vowel

duration in the following cases:
(a) When.thé vowel is in a stressed syllable, as in

/'fatih/ 'opening' versus /'fattih/ 'cause to open!';

(b) ‘when the vowel is in an unstressed syllable, as in
/fa'taat/ 'a girl' versus /fat'taat/ 'person or
instrument that breaks up solid things into fragments'.

The second section, on the other hand, tackles the influence

of intervocalic fricatives on the preceding vowel duration.

Unlike section one, this section merely includes voiceless

fricatives and only one pair of contrasting words has been

reported, namely /'bafar/ 'human beings' versus /'bafSfar/

'gave good news'. The acoustic duration values of vowel [al

in the first syllables of the above words are shown to be

always longer when this vowel occurs before a single consonant

than before a corresponding geminate one. The differences

are said to be statistically 'very significant'. For instance,

the average acoustic duration of vowel [al in the word
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/'fatikR/ is 60 msec; while it is only 50 msec in /‘'fattih/.
In the case of fricatives, [al] has the average value of 80
msec in /'bafar/ and 65 msec in /'baffar/.

Hassan (op.cit.) remarks that, no matter whether a

geminate consonant in Iraqi Arabic is considered as a combina-
tion of two identical consonants or one long consonant, his
final results are found to be in agreement with those results
reported by Delattre (1962) in that "a vowel 1s shorter before
a consonant cluster or a geminate consonant than before a
single consonant." [p.246]. He adds that his data bear testi-
mony to the fact reported by other researchers (e.q.
Nooteboom and Slis, 1972; Thananjayarajansingham, 1976) that
long consonants are usually preceded by shorter vowels. At

the same time, his examination of the articulatory and
aerodynamic correlates of vowel duration shows that the vowel
preceding word-medial geminate [tt] in /fat'taat/ has a
shorter articulatory duration and a shorter duration of

vocal folds adduction; whereas the vowel preceding the nbn—
geminate counterpart [(t] in /fa‘'taat/ has a longer articula-

tory duration and a longer duration of vocal folds adduction.

The geminate [tt] is also characterized by having higher
intraoral pressure and longer duration of articulatory
occlusion. Conversely, the non-geminate [t] is characterized
by having lower intraoral pressure and shorter duration of
articulatory occlusion. Moreover, the examination shows

that both the first syllable and the word overall articulatory

timings are very significantly longer for /fat'taat/ than
for /fa'taat/.
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With regard to the articulatory and aerodynamic
measurements in words containing medial geminates versus
corresponding words with non-geminates are concerned,

Hassan (op.cit.) only depends on one minimal pair of words,
viz., /fat'taat/ versus /fa'taat/. It is obvious that the
first word of the pair contains a geminate plosive, and the
other contains its single cognate. Neither fricatives nor’
voiceless emphatic plosives are investigated here. It
would be a good idea if the researcher extended his investi-
gation to include the same stimulus items reported in his
acoustic investigation to show the effect exerted by inter-
vocalic geminates on vowel duration while studying the
articulatory and aerodynamic correlates of vowel duration
preceding geminate and non-geminate consonants as well.

This will, most certainly, allow the reader to compare
instantaneously the acoustic influence as well as the
articulatory and aerodynamic influences of word-medial
geminates on preceding vowel duration of the same word. At
the same time, Hassan (op.cit.) seems unaware of the fact
that the syllabic structure of the word /fat'taat/ is of the
pattern (CVC + CvvC), and that of /fa'taat/ is (CV + CVVC).
Phonologically speaking, he considers the syllabic structure
of the first word as if it were of the pattern (CVCC + VVC)
and that of the second as if it were (CVC + VVC). This is,
of course, not permissible in Arabic at all because a syllable
in Arabic must always begin with a consonant sound.

While discussing the 'myodynamic timings' and 'myo-

dynamic durations' of the first syllable in both words, Hassan



(op.cit.) talks about the occlusion onset and occlusion off-

1 The average

set of the final plosive of the first syllable.
value of the myodynamic duration of the final plosive
occlusion of the first syllable is reported to be 140 msec
for /fat'taat/ and 55 msec for /fa'taat/. Values of peak Po
and the acoustic duration of the same final consonantal
segment are measured similarly. However, unlike results
reported in previous studies (e.g. Stetson, 1951), Hassan
concludes that his studied data show that "neither from the
acoustic nor from the myodynamic and aerodynamic points of
view is there any. indication that gemination involves a
rearticulation of the same consonant." [p.3961. He adds that
they show steady and uninterrupted traces for the occlusion
time of the geminate plosives. These findings are found to
be compatible with those reported by other scholars (e.gq.
Blanc, 1952; Nasr, 1960; Al-Ani and May, 1973) in that a

geminate in Arabic is articulated as one long indissoluble

consonant.

-———__.__—_____l_—___—

l. Underlining mine.
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CHAPTER TWO

GENERAL SURVEY OF PREVIOUS STUDIES ON GEMINATION

AND PRODUCTION OF LONG VERSUS SHORT

CONSONANT DIFFERENCES

2.1 Introduction

Duration is probably one of the most extensively
investigated features of speech sounds, and it is perhaps
one of the phenomena in phonetics in which researchers
have been most frequently interested. Studies of a number
of different languages have shown that just as vowels can
be long, when compared with other vowels occurring in the
same phonetic context, so consonants can be long.

The question of whether there is any phonetic
difference between long consonants and geminate consonants
has been debated for years.1 Scholars seem to hold different
opinions in this respect. It is the purpose of this Chapter
to define the term 'gemination' and review previous related
studies, whether theoretical or experimental, and expose
their main views on the phenomenon of gemination. Our

examples will be mainly restricted to languages other than

1. Distinction should be made between the two words 'geminate'’
and 'triple'. Both words are of Latin origin; the former
means 'twin' or 'binate' and the latter stands for something
"having three parts'. Therefore, it is not appropriate to
equate the term 'geminate' (see section 2.2 and footnote L
below) with the term 'triple' or 'triplicate' since 'geminate'
stands for a doubled consonant; whereas 'triple' or 'triplicate'
implies three consonants, as in Estonian (for specimen, see
Principles of the IPA). In consequence, one can use the term
‘gemination' in parallel with the term 'triplication', where
the first stands for the doubling of a consonant and the
second for the tripling of a consonant.
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Arabic, for the latter has been thoroughly dealt with in
the first chapter of the present study. Nevertheless,
Arabic will be referred to in cases where it is compared

with some other languages.

2.2 Longz Double and Geminate Consonants - Phonoldgical
and Phonetic Interpretations

The term 'gemination' is usually definedl in terms

of sequences of two identical. articulations and a prolonga--
tionof the articulatory posture (Stetson, 1951; Jones, 1956,
1960; Hall, 1964; Gimson, 1970; Kenstowicz and Pyle, 1973;
O'Connor, 1973; Catford, 1977). It is quite evident that
this definition embraces long as well as geminate consonants.
This is why for some scholars the two terms 'long' and
‘geminate' are equated. Robins (1964), for instance, states

that "consonants can be long, or geminate, when the closure
or obstruction is held momentarily before release." [p.80]
Examples have been given from English in words such as night-

time and solely, as well as from Italian where consonant

gemination distinguishes words such as fato 'fate' and

fatto 'fact!',

By many other scholars, however, long consonants

and geminate consonants are differentiated on the grounds

l. The word 'geminate' is lexically defined as "a doubled
consonant”, and the noun 'gemination' as "the doubling of

an originally single conson ant" or "the doubling of a letter
in the orthography". (The Oxford English Dictionary, 1933,
vol. 4, p.98). Linguistically the term 'geminate' is defined
as "a sequence of identical adjacent segments of a sound in

a single morpheme". (Crystal, 1980, p.l158). The phenomenon
of 'gemination' is simply defined as "doubling or prolonging,
especially of consonant sounds". (Pei, 1966, p.102). Also
see Pei and Gaynor, 1954, p.S8l.



-83~

that geminates are characterized by having their articula-
tion extending over two syllables. Hence, the term 'double
consonants' is often used to mean ‘geminate consonants'.
Abercrombie (1967) refers to this fact and remarks that
"double consonants also 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 confined to a single syllable.”" [p.82]. In regard to
English, double consonants are frequently found at word
junctions, as in wholly, unknown, book-case, etc.

Other scholars go even further to make a distinction
between gemitnate sequences and geminates proper, i.e. true
geminates. For instance, according to Catford (op.cit)

the term geminate is applied onlyvy to those cases where the

sequence occurs within one and the same mo;gheme.l Italian

is one of the best known languages in which geminates, in

this sense, are very common, as in the two Italian words

quello and notte. Mortimer (1977) comments on that. He

says that if we accept this definition, English geminate
sequences "would not be classified as geminates, since they
occur only across word boundaries or in words such as unknown

or guileless, containing two morphemes." [p.2]. He, therefore,

suggests that in his study consonantal sequences such as

occur in nice cider, cool lager and black coffee will be

termed ‘geminate consonants'. He considers the term ‘'double
consonant' as synonymous with the term ‘'geminate consonant'

only when he refers to sources who prefer it.

l. Underlining mine.
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Catford (op.cit.) draws our attention to the fact
that the term 'geminate' has been commonly used in place of
what he calls the ‘'strong' or ‘'tense' consonants existing
in east Caucasian languages. In these languages when strong
and long consonants occur between vowels they may be divided
between two syllables, and so they are regarded as geminate
in the sense discussed by Catford. However, when these
consonants occur word-initially, and hence entirely within
ane.and the same syllable, "the geminates are merely long,
and, in most east Caucasian languages, unaspirated, as opposed
to the short and aspirated 'non-geminates'.®" [p.211]

Lehiste (1970) considers. long consonants as geminate

consonants and assumes that in Finnish, for example, inter-
vocalic consonants are regarded as true geminates and normally
contain a syllable boundary. She remarks that "if a
lanquage has consonant clusters that function in the same
manner as long consonants, it may be useful to analyse these
long consonants as clusters of identical consonants regard-
less of whether it is possible to demonstrate, phonetically,
their geminate nature." [p.44] Again, reference is made
to Finnish in which short and long consonants contrast in
every position except word-initial and word-final where no
clusters in native words occur in these positions. Neverthe-
less, long consonants continue to be treated as clusters
because of being phonetically analogous.

Lehiste (ibid.) contends that the treatment of
long sounds as clusters of two identical sounds "presupposes

a two-way quantity opposition." (p.45]. She refers to the
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existence of some languages in which more than two contras-

tive durations can be observed. Estonian, for instance, 1is
characterized by having over long sounds which are, in
accordance with the principles of the I.P.A., written with
three phonetic symbols. ' The representation of using three
phonetic symbols to transcribe such sounds "implies an
analysis of overlong sounds as clusters of three identical
sounds." [p.46] Scholars seem to be in disagreement as to

the question of whether Estonian has two or three vowel and

consonant distinctive qualities.1

The appropriateness of treating long sounds as clusters
of two identical sounds in many languages*is:widely accepted
by a number of linguists (Swadesh,*1937: Gleason, 1955;
Hockett, 1955; Hall, 1964; Rodon, 1967). Gleason (ibid.)
believes that long conéonants, in terms of their occurrence,
have the same restrictions as do clusters of two consonants.
This is to say, clusters of two consonants occur commonly
only after short vowels, no clusters of three or more
consonants, and no clusters of a long consonant and any other
consonant. According to Hall (ibid., p.99) long consonants
are usually to be interpreted as geminate consonants. They
involve a two-consonant cluster consisting of the consonant
followed by itself. Examples, in the form of minimal pairs,
are quoted from Italian in which contrast between short and

long consonants is shown to be significant, as in carro 'cart'

versus caro ‘'dear'.

In his definition of long consonants, Swadesh (ibid.)

includes "any consonantal sound involving the maintenance

l. More details can be referred to in Lehiste, op. cit., p.46,
and also in Jones, 1967, pp.l119-121 and pp.132-133.
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of essentially the same articulatory position and mechanism
for a relatively protracted time, being long by reference

to other sounds in the same language." [p.2]. For him long
consonants have different phonemic status in different
phonetic totalities.l wWithin his classification of 'phonetic
types', Swadesh talks about ‘'sequences of like phonemes'

in which he includes geminate clusters as sequences of
identical phonemes. He also talks about sequences of homor-
ganic, but not identicai, clusters. He considers long
consonants as geminate clusters, and examples have been quoted
from English. For example, long ‘ambisyllabic' consonants

are found at the juncture of two words, e.g. shoot tigers, or
of a word and certain proclitics and enclitics, e.g. unknown,
saneness: but never within the word proper. The examples of
long consonants are in contrast with two phonetically different
kinds of short consonants occurring in the same positions,
e.g. shoot elephants, and see tigers. The first example
exhibits word-final consonant followed by vowel of the follow-
ing word; while the second exhibits word-initial consonant
preceded by final vowel of the preceding word. Phonetically
speaking, Swadesh regards the long consonants to be essentially
like a word-final consonant followed by a word-initial
consonant. He states that "the conditions of the particular
phenomenon and of the phonetics as a whole are met, if we
interpret the long consonants as clusters of two identical
consonants, in every other respect comparable to non-geminate

clusters in the same position, e.g. - kt- in (cook tigers)."

[pp.4-51].

l. The meaning of the term 'totalities' is explained by
Swadesh, op.cit., p.1l, fn. 2.
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Swadesh (op.cit.) points to the fact that ambi-
syllabic long consonants in the juncture of syllables within
the word occur in Finnish, e.g. europpa 'Europe'. These
ambisyllabic consonants which are conceived as geminate
clusters "come within regqular classes of clusters (e.g. stop +
stop, nasal + nasal)." [p.5]. He comments that the pronuncia-
tion is primarily the same as that of other clusters, and this
may be regarded as a further indication to interpret that the
ambisyllabic long consonants are geminate clusters. However,
he adds that geminate clusters pronounced as long consonants
are not necessarily word-medial and ambisyllabic. Illustrat-
ing examples have been given from Hungarian and what he called
‘modern Arabic' in which long consonants contrasting with
short ones and comparable to other consonant clusters are
shown to occur at the end of words, as in the two Hungarian

words: jobb ‘'better' versus Zeb 'pocket'. In Italian, on the

other hand, long consonants which are conceived as geminate
clusters "involve types of clusters which do not occur other-
wise."” [p.6]. Ambisyllabic long consonants occur either
between vowels or between a vowel and a liquid, e.g. mattina
'morning' versus matita 'pencil', and spettro 'spectre' versus

teatro 'theatre’'.

Swadesh (op.cit.) also presents examples from English
which are compared to others from Italian in which long
consonants might be non-geminate clusters. For instance, the
combination of English -d d3- in good job is pronounced "either
with a characteristic d closure followed by a shift of
articulating position to the dz position, or with a single

long closure in the d3 position.” [p.7]. 1In these two
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pronunciations, the latter seems to be similar to that found

in the Italian word /5d3zdzi/ 'today'. He argues that the
English pattern differs from that of the Italian in a number
of ways: "Firstly, there is a considerable amount of accommo-
dation of phonemes to surrounding ones in English; a d
pronounced in the dz position before a d3z in English is quite
in keeping with the normal tendency. Secondly, English
clusters are not limited in the way that clusters are limited
in Italian. Finally, -d d3- in English contrasts with the
doubly released cluster in nsdz dzan (nudge John); the latter

cluster is clearly -dz dz- and so the former can be only -d dz-."

Lpp.7-81]. .

Other examples have been also reported from other
different lanquages, such as Muskogee, Sanskrit and Shawnee.

Jones (1967) does not use the term 'gemination' or
'geminate' sounds. He distinguishes between sounds character-
1zed with 'true' or 'indivisible' length and others which are
merely 'doubling' or ‘repetitions' of sounds. He thinks that
it is often''difficult to perceive the acoustic difference
between a 'long' sound and a 'doubled!' sound. By 'true' or
'indivisible' length is meant a long duration "which is not
felt by the speaker as a repetition of a sound, and which
cannot be replaced by doubling." [p.1l15]. While the distihc-

tion between single and double sounds "is always potentially

significant", the distinction between short sounds and sounds

enunciated with true length is not necessarily significant.

For instance, the difference between doubled vowels and single
long vowels "may often be inappropriate to the ear, and may

be even objectively non-existent to listeners, yet the

difference would seem to be in most cases subjectively
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perceptible to the speaker.!" [p.l1l6l].

Jones presents examples from French and German
to show that long vowels which are subjectively double may
always be pronounced double; whereas with true long vowels
a pronunciation with double sounds is not a possible alter-
native. Therefore, it is not possible to pronounce the
French /mg:tr/ 'maitre’ as [mg-€tr]l] or the German /ba:n/
'Bahn' as [ba-an]. He remarks that by‘reference to the
structure of the. lanquage, the speaker can decide whether
a vowel heard as long is to be considered double. He adds
that the distinction between lengthening and doubling is not
only difficult to perceive in the case of vowels, it is even
still more difficult in the case- of consonants. For him the
difference between a long consonant and a doubled one is not
significant.

From a practical point of view, Jones (op.cit.)
suggests that it is feasible to consider "all intervocalic
long consonants as double, on the ground that it is usually
possible in precise speech to separate them into two by a
diminution of force in the middle, attaching the first part
to the first syllable and the second part to the second
syllable.” [p.l16]. To put this suggestion into real practice,

Jones says that in English, for example, long consonants are
divisible when they occur in compound words and in words

formed with either prefixes or suffixes, e.dg. book—-case,

pen-knife, oneness, genuineness, solely, etc. He finds it

practically preferable to treat long consonants occurring

intervocalically, and which are not affected by derivative
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rules such as that in Arabic,l as double consonants rather

than as long ones. 1Initial long consonants are regarded as
double "whenever there is reason to consider the first part
as a prefix or as an elemeﬂ% of a compound." [p.l1l17]1. Final

long consonants are also regarded as double in all cases

"where there is reason to think that the native speaker feels
them to be double, and more particularly when the latter part
can be regarded as syllabic." [p.118]. Examples are
illustrated from languages other than English, since in the
latter neither initial long consonants nor final long ones

do occur in the way they are here discussed.

.. Phonetically, in English long final consonants
preceded by short vowels, e.g. hill, pen, are never pronounced
double. Jones (op.cit.) considers such consonants as merely
long. He comes to the final conclusion that the two terms
'long' and 'length' are used only to refer to sounds which
have ‘true' or 'indivisible' length, and that any lengths
which can be regarded as doubling or repetition do not come

within the range of this definition.

i

Pike (1947) seems to be terminologically at variance
with the above views. In his reference to the stressed

geminate vowel sounds in Hungarian, he does not appear to use
the term 'geminate' in his own exposition. Pike uses the
term 'double stops' in the same sense as the term 'double

articulation' used by other scholars. He states that "For
certain sounds, the Double stops, there are two closures in

the mouth in addition to the velic closure in the nasal

T —

}. As an example, Jones (op.cit,.,) gives the word /dikka:n/
shop', the plural of which is /daka:ki:n/ ‘'shops', p.ll7.
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passageway. One of the oral closures may be at the lips and
the other at the velum."[p.341]. On the other hand, Pike
(op.cit.) makes extensive use of the term 'long consonant',
which comprehends 'the long voiceless stop' whose first part
tends to serve as an arresting element for the preceding
syllable; whereas the second part serves as a releasing
element to the following syllable.

Ladefoged (1975), too, presents geminate consonants
as a class of long consonants. He describes long consonants
(or vowels) which can be analyzed as double consonants (or
vowels) as geminates. For him the Italian geminate consonants

in words such as nonno 'grandfather' versus nono 'ninth' and

folla 'crowd' versus fola 'fable! are the contrasts between

English consonants in white tie, why tie and white eye.

Ladefoged (ibid.) remarks that the difference between
the geminates in the two languages is that "in Italian a long
consonant can occur within a single morpheme ... But in
English, geminate consonants can occur only across word
boundaries, as in the previous examples, or in a word contain-
ing two morphemes, such as unknown or guileless." [p.223]

Trubetzkoy (1969), Martinet (1964) and Cantineau (1960)
discuss the concept of gemination from a functional point of
view. Trubetzkoy himself uses the term 'geminate (or geminated)
consonants' which he believes occurs in many languages.
According to him geminate consonants are distinguished from
simple or non-geminated consonants by a longer duration, and
in most cases also "by a more energetic articulation that is

reminiscent of the correlation of intensity." [p.161]. Just
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like other scholars (e.g. Pike, op.cit.), Trubetzkoy states
that geminate consonants, occurring intervocalically, are
distributed over two syllables with their first part, i.e.

onglide, being grouped with the preceding syllable and thelr

second part, i.e. off-glide, being grouped with the following
syllable. He proposes that intervocalic geminates have
similar effects to those of consonant clusters on their
environment. Trubetzkoy concludes that "All these features
point to a polyphonematic interpretation, that is, they call
for an interpretation of ‘'geminated' consonants: (or ‘'geminates')
as a combination of two identical consonants.” [loc.cit.]
Martinet (op.cit.) and Cantineau (op.cit.) seem to
share Trubetzkoy's views on gemination. Martinet, as cited
by Rahim (1980), talks about vowel and consonant duration.
He notes that the term gemination can be just 'a realization'
of simple consonants in certain phonetic contexts. Cantineau,
on the other hand, distinguishes between 'long consonants'
and 'geminate consonants'. He describes geminate consonants
as "those consonants which are characterized by a prolonged
articulation and which are generally transcribed by doubling
the consonant symbol."” (Rahim, ibid., p.200). For him long
consonants are only long realizations of simple consonants;
while geminate consonants are groups of two identical consonants.
Following Trubetzkoy and other scholars, Cantineau (op.cit.)
states that when geminate consonants occur intervocalically
within a word, the first of the two identical consonants

arrests the preceding syllable and the second consonant

releases the following syllable,
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Kenstowicz and Pyle (1973) define a geminate cluster
as "a sequence of identical consonants or vowels." [p.271].

Their study includes a number of different langquages, and
examples have been quoted from Sierra Miwok (an Amerindian
language of California) to consider the alternations between
Present and past tense stems 0of three types of verbs where
the contrast between single and long consonants exists. Long
consonants are represented as sequences of identical segments
and not as single-segments marked plus long. Two rules have
been suggested. The first shows vowel shortening before
consonant clusters and long consonants; whereas the second
treats' long consonants like clusters in the stress rule. -
Kenstowicz and Pyle believe that long consonants behave like
consonant clusters; a fact that "can be explained quite

naturally if they are represented as geminate clusters.” [p.28]

2.3 Studies on Gemination and Long Versus Short Consonant

Differences

In this section we shall discuss previous works that
have dealt with the concept of gemination and other related
phenomena in languages other than Arabic. Though much atten-
tion will be devoted to experimental works, yet some related

theoretical, i.e. phonological, works will also be referred

to. Most of the relevant theoretical works have been discussed
in the previous section of this chapter. The review will be

presented, as far as possible, in chronological order.
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Sievers, Rousselot and Josselyn

It was mentioned earlier that the question of
whether there is any phonetic difference between long
consonants and geminate consonants has been debated for some
vears. Two different views have been prevailing. One view
claims that geminate consonants differ from long consonants
in that the pronunciation of the former entails two phases.
The first phase constitutes a syllable final occurrence of
the consonant; while the second phase, which is rather the
rearticulated phase, commences the following syllable and
thus "constitutes a syllable-initial occurrence of the
consonant.” (Lehiste et al., 1973, p.l1l31). The other view
treats geminate consonants and long consonants as the same
and denies the existence of the two phaseés.

The first view, wviz. the two-phase theory, was

first introduced by Sievers (1876) who notes that a double
consonant is different from a single prolonged consonant.

He points out that when implosion-explosion occur within

such a double consonant, there is discontinuity of expiration
and that the syllable division takes place between the doublets.
(Stetson, 1951, p.60). Sievers bases his suggestions on
auditory and kinesthetic perception.

Soon afterwards, Siever's claims were subjected to
intensive experimental investigations. For instance,
Rousselot's investigation (1891), as cited by Lehiste et al.
(ibid.), was primarily dependent on extensive use of the
kymograph. Using the Gallo-Roman dialect of Cellefroum in
his study, Rousselot finds no double articulation of long

consonants in that dialect. The results show that the long
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consonants of that dialect appear about twice as long and
twice as intense as the corresponding short consonants.

His analysis fails to distinguish between the double, 1l.e.
geminate, and the single consonants. The conclusion he
reaches is that when a consonant is prolonged it becomes
double. However, neither Rousselot nor Sievers explain the
greatly increased length of the double consonant or its

influence on the preceding vowel.

At this stage one has to mention Josselyn (1901) who
uses Rousselot's methods for studying Italian sounds. As

reviewed by Stetson (op.cit.), Josselyn discusses the
peculiarities of the Italian double consonants which indicate
the increased length of the occlusion and the compensatory
shortening of the preceding vowel. His final findings show
that the double consonant is greatly different from the

single consonant in duration and in function.

Stetson

Referring to previous works, Stetson (1951) maintains
that Rousselot's instrumental technigque was not sufficiently
sensitive to fluctuations at the rate involved nor sensitive
enough to bring out the differences in air pressure during
the hold of the consonant. He comments that Rousselot's
conclusion that "a consonant prolonged becomes double" 1is
entirely inadequate.

Stetson (ibid.) made an extensive study of abutting
consonants' in English in which intraoral air pressure tracings

as well as tongue and lip markers were obtained from a number

of tokens grouped in minimal pairs, such as up puppy /lob Bobby;
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topic/top pick: hit him/hit Tim; I do/T'd do; un-own/unknown;
I lie/I'11 lie... etc. While carrying out the experiments,

the attention of the subjects was not called to the fact that
the same consonant appeared as single and as geminate in each
token; instead they were asked to say the word or phrase, i.e.

each token, so that the meaning would be clear; besides each

subject chose his own rate of utterance.
In general, Stetson (op.cit.) investigates the

articulatory differentiation of single and double consonants.

He measures the closure durations for single and geminate
plosive consonants. The results show that distinct double
articulations, with no release between the two- consonants,
have a median closure duration from onset to release of 200
msec. This type of double articulation normally occurs at
utterance rates of two syllables per second. Single consonant
articulations are found to have a modal closure duration of
100 to 140 msec and generally occur at syllable rates of 3.5
to 4 syllables per second. The obtained tracings of the
examined tokens show that the double consonant is "actually
two consonants." [p.6l]l]. This finding is considered as a
clear evidence for double articulation. On the other hand,
the tracings of the air pressure and the lip and tongue move-
ments exhibit two maxima for the involved abutting consonants.
Stetson remarks that "The pressure for the 'double! consonant
is a bimaximal curve, showing the arrest of the one syllable
Pulse and the back stroke of the chest muscles, before the

increasing pressure for the release of the second syllable

pulse." [loc.cit.].
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Palmer and Carnochan

Scholars of the prosodic school (e.g. Palmer, 1957;
Carnochan, 1957; Mitchell, 1957)l support their investigations
with palatograms and kymograms. They tend to consider
gemination and non-gemination strictly as phonological terms
and not as phonetic, nor as grammatical terms. Mortimer
(op.cit.) comments that they also "express valuable phonetic
insights gathered in the process of specifying phonological
exponents and connecting these with the phonic substance."
[p.2]. Palmer (ibid.), for instance, recognizing as all
prosodists do that a segmental analysis is often neither the
most productive phonologically nor most in accordance with
the phonetic facts, sets up gemination for Tigrinya as a
prosody of the entire word. He states that the distinction
between gemination and cluster -is wholly phonological, and
is never to be made on purely phonetic grounds. He also adds
that "Gemination may, in fact, be treated as a prosody of
the entire word. With the abstraction of the prosodic
features of gemination, the distinction between single and
geminate is redundant, but, for convenience, the distinction
of CC and C is retained to symbolize the commutation, in the

prosodic system, of gemination and its counterpart 'singleness
of consonant' or 'non-gemination'." [p.140]. He believes
that the prosody of the entire word can have a multiplicity
of exponents, of which consonantal duration is only one,
occurring singly or in various combinations.

In his investigation, Palmer (ibid.) reproduces

MM

l. Mitchell's investigation has been discussed in detail in
section 1l.6.2.
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palatograms to exemplify the exponents of gemination in
Tigrinya. His palatograms illustrate various interdental

and alveolar types relating to the exponents of gemination

he sets up. Both the vowel qualities of the second syllables
and the features of the following consonants are considered

as co-exponents of gemination. And since the main interest
was solely t<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>