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Abstract:
The present study attempts to find out whether or not the CVX syl-
lable-structure theory is applicable to Iraqi Arabic syllables, with spe—
cial reference to the syllabic structure of the initial consonant clusters
which are composed of two consecutive sonorant consonants and the
identification of complex sounds, Among the main findings of this
work is that the targeted syllable theory is applicable to Iraqi Arabic
initial consonant clusters, and it is possible to identify eighteen com-
plex sounds initially
Keywords:Complex Sounds, CVX Syllable Structure Theory, Con-
sonant Clusters, San Duanmu, Iraqi Arabic.
; kil
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1. Introduction:
Gregova (2012.9) states that “[s]yllable is a key term in the pho-
netic and phonemic description of a language and its structure.
Although linguists agree on the fact that native language users
can intuitively count the number of syllables in a word, linguistic
definitions of the substance, origin, structure and function of this
unit are not uniformly subscribed to (see, e g., Abercrombie 1967;
Romportl 1985; Roach 2002; Gregova 2008)"
Traditional acoustic and/or perceptual studies that deal with initial,
medial and final consonantal clusters (henceforth CCLs) in syllables
usually base such investigations on two main parameters, namely: lan—
guage-specific phonotactic rules and the Sonority Sequencing Gen-
eralization which states that “the sonority of segiments must decrease
towards the edges of the syllable in accordance with the following
scale: nucleus - liquids — nasals — fricatives — stops” (Rubach 1993 | 213).
Accordingly, one expects to find initial consonant—clusters that have a
rising sonority towards the nucleus of the syllable which represents the
peak of prominence. On the other hand, what constitute final conso-
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nant clusters are expected to be segments that descend in their sonor—
ity towards the right edge of such syllables. Those studies represent the
phonological approach to syllable structure. However, in 2008, San
Duanmu proposed a syllable theory which is merphologically based.
He Calls it the CVX theory “according to which the maximal syllable
size is CVX (CVV or CVC) and extra consonants at word edges are
explained by morphology " (ibid 4)

The present study attempts to test the applicability of this syllable struc—
ture theory to the initial CCLs which are composed of two consecu—
tive sonorants in Iraqi Arabic (henceforth IA), focusing in particular on
the concept of the complex sound. It is arranged as follows: the second
section reviews Duanmu’s CVX theory, IA and its CCLs are the focus
of the third section; whereas the fourth section checks the application
of Duanmu’s theory to IA initial CCLs. The last section is devoted to
the conclusions that the study comes with.

2. Duanmu’s CVX Theory of Syllable Structure:

In traditional studies, the syllable was mostly defined in physical pho-
netic terms, Pulgram (1970) contends that in previous studies:

we find attempts to define and bound the syllable by means of vo-
calic sonority (Jespersen), articulatory opening of the vocal tract (de
Saussure), physiological tenseness and laxness of the speech organs
(Grammont), thoracic pressure (Peterson), chest pulses by muscular
activity (Stetson, Durand), voice (Roselti). (p. 17)

He (ibid, 18) maintains that such exclusively physical syllable descrip-
tions and definitions stem from the use of “unsatisfactory and insuf-
ficient criteria”, therefore when they are utilized by linguists in the syl-
labification of a certain language, the results are mainly disappointing,
Hence, he (ibid 22-23) concludes that a “syllable is ... a phonological
unit that, as all linguistic units, must be describable and definable on its
own level of analysis exclusively "

However, in his ‘Syllable Structure: The Limits of Variation®, Duan-
mu starts his description of the syllable structure as he assumnes by say-
ing that he “shall use the term “syllable” loosely, without limiting it to
a specific shade of meaning” (2008,5). Such a syllable has the follow-
ing maximal structure; CVX. C stands for the onset which, if avail-
able, is usually filled with what Duanmu calls *a complex sound’. For
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him “a complex sound ‘is’ the merger of two (or more) sounds. The
merger can be seen as ‘a’ gestural overlap (Browman and Goldstein
1989" (ibid 25). For characterizing the complex sound and the other
constituents of the syllable structure, he first defines a speech sound as
“a set of features such that (a) the features are made in one unit of tirme
and (b) no feature is made twice by the same articulator” (ibid,17). He,
further, distinguishes between the terms ‘articulator’ and “feature’ by
saying that an articulator is part of the vocal cavity while a feature is
a gesture made by an articulator, For example, the soft-palate is an
articulator that can make the gesture/feature [lowered] which denotes
the traditional feature [nasal]; whereas the coronal articulator can exe-
cute two different gestures, namely: [anterior] and [lateral]. In order to
restrict the occurrence of complex sounds in syllable structure, Duan-
mu (ibid.6) proposes the No Contour Principle which reads as follows:
“An articulator cannot make the same feature (F) twice within one
sound.”
This principle suggests the simultaneity of features in complex sounds.
Forinstance, the initial *onset cluster’ (and this is a term used by Duan-
mu to denote consonant clusters in initial position), [tr] or [t ] in a word
like ‘tray’ can be represented by the features: [+stop, —fricative] under
the articulator [coronal].
Following Ladefoged and Halle (1988), Halle (1992, 1995, 2005) and
some other references cited by them, Duanmu (ibid, 19) assumes the
following six articulators:
1. Abbreviation Articulators

vC Vocal-cords

sp Soft palate (velum)

TR Tongue root

Dor Dorsal (body of the tongue)

Cor Coronal (tip of the tongue)

Lab Labial (lips)
He (ibid 21) also suggests the following bracketed features to be ernit—

ted by the designated articulators:
2. Features Articulators Other names
[stop] various

[fricative] various {edge closure)
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[spread] Vocal-cords Aspirated
[slack] Vocal-cords Voiced
[lowered] Soft-palate nasal
[advanced] Tongue-root tense
[high] Dorsal

[low] Dorsal

[back] Dorsal

[anterior] Coronal

[lateral] Coronal

[round] Labial

The [sonorant] feature is substituted by the two features [-stop] and
[Hiicative]. According to Duanmu, the first C in the maximal syllable
structure CVX represents one-time slot and is usually filled by one
consonant which stands for a complex sound, As for the medial V| it
is either filled by a vowel or a syllabic consonant, The X part stands for
either another vowel or a consonant. Both of the V and the X com-
pose the rhyme of a syllable.

The occurrence of the final C is supported by two conditions, They
are stated below(ibid 53):

Conditions for the final C

a. Potential V; A word-final C can become the onset of a potential V,
which comes with a V-initial suffix.

b. Anti-allomorphy; Keep a morpheme in the same shape regardless
of the environment.

For instance, the final [p] in [help] is the onset of the suffix [-ing], and
it is kept as it is when followed by the bound morphemes [-ful] and
[-lis]. Whatever other consonants that may appear on both edges of
CVX can be accounted for morphologically, Thus, Duanmu (ibid 55)
proposes the affix rule which is given below:

3. The affix rule

Affix or affix-like sounds can be pronounced, whether they can fitinto
a syllable or not, Generally speaking, Duanmu introduced the notion
of a complex sound so as to simplify two or more CCLs into a single
timing slot, In cases where such a simplification does not work, initial
and final CCLs can be accounted for by morphology.
3, IA and its Initial Sonorant CCLs:
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In (1964), Blanc carried out a sociolinguistic study in which IA was cat-
egorized into two linguistic categories. The first category was titled the
‘qiltu’ (I said) category, which includes all Iraqi dialectal varieties spo—
ken in the cities of Mosul, Tikrit, Anah and Hit. The second category,
on the other hand, was called the “gilit’ (I said) category it comprised
those Iraqi dialectal varieties used in all the other Iraqi cities, towns,
provinces and districts other than the aforementioned ones (Al-Ani
1978,104). The data of the present study is taken from that IA variety
which is spoken by the majority of Iraqis and which can be described
as a “pilit” Iraqi dialect.

Actually, the idea of studying the IA consonant clusters is not new in
itself, but the approach and its underlying principles that are main-
tained in this study differ. Previous studies (such as: Woodhead and
Beene 1967; Erwin 1969; Mahdi 1985) have been concerned with in-
vestigating the phonotactic structures of phonemes as indivisible units.
As for Rahim (1980}, he attempted such a phonotactic study in terms
of the fumctional approach and its underlying fundamental concept
of ‘relevant sound property.” However, in (1997) Rashid conducted
a study which was an attempt to mainly identify and generatively
study the distinctive features of the segments composing Spoken Iraqi
Arabic phonemic inventory, and the phonotactic structures charac-
teristic of the consonantal segments at syllable word- initial position.
In that study, she (ibid, 146) took the syllable to mean as the minimal
pronounceable phonological unit that can serve as the most suitable
frame of reference in examining, analyzing, and describing the per-
missible and impermissible phonotactic structures characteristic of a
language. It is composed of an onset which is followed by a rhyme.
The onset position can be filled by one or two consonants, The rhyme,
on the other hand, is usually composed of a vowel which represents
the nucleus and peak of prominence of the syllable, that can be fol-
lowed by the coda. The latter can be represented by one, or very rarely
two consonants. Sequences of consonants form what is called CCLs.
In IA such consonantal sequences are commonly found initially and
medially. Since the present study is concerned with initial CCLs, all
the following information is intended to highlight such segmental se—
quences.
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Onset CCLs in IA are usually composed of two consonants; and there
are so many permissible consonant combinations in initial position
(for more details see Rashid 1997). One of such permissible initial con—
sonant combinations is those cornposed of two consecutive sonorant
consonants. The sonorant segments available in IA are: 1. the two
glides (j/ and /w/, 2. the two liquids /I and /r/ and, 3. the two nasals /my/,
and /n/; their designated articulators and the features they execute are
listed below following Duanmu’(2008) terminology:

A

IA Sonorant Segments with their Designated Articulators and Ex-
ecuted Features

A
Sound Articulator-Feature Structure —‘j,
3
[ 1 [Coronal- [-gtop, -fricative ]
[Dorsal- [+high, -back %
wl [Labial- [+round :é‘
[Dorsal- [+high] 2
[r] .2 [Coronal- [-anterior _';\
2
m =3
4
[Coronal- [+lateral )
[m] 3 [Labial- [+stop g‘
[n] [Soft-palate- [+nasal o~

[Coronal- [+=top

.l'ls

[Soft-palate [+nasal

-
L

iy

The permissible initial consonant clusters are listed below and then
tabulated with illustrative examples:

(i, [jn], Grl, (11, Gw]

[wm], [wnl], [wr], [wl], [wj]

[rm], [rr], [xg], [rw]

[lm], [In], [ir], {1, [§]. [lw]

[mm], [mn], [mr], [ml], [mj], [mw]

[nm], [nn], [nr], [nl], [nj], [nw]
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B.
IA Permissible Consonant Clusters

CCLS | Example | CCLS Elxam- CCLS | Example | CCLS | Example |CCLS | Example |CCLS | Exa
pla
[im} [ jmil]] fin] jna:m]l | [ir] jrizd] (he] | [il] jluzm] (he] | [jw] jwin] (he]
he gets he {wants {blames (moans
Ebured sleeps
[wm] |wma:]] | [wn] |wna:m]] | [wr] wra:h]] [wi] wleef]] [wil wija:s]]
and he :and he and he ((and why and
died slept went myrtle
[rm] [rmuef]] | [rr] rruh]] | [ri] awdzicl]] | [rw] | rwa:b]]
aya (the {{men ((robes
lashes (spirit
[tm] Imu:s]] | [In] Ina:s]] [ir] Iri:ta]] mn He:1]] [ ljo:m]] [tw] Iwa
Ethe (the {{for Rita night {(today {lou
razor (people time
:'j [mim] [mn] | mne:n]] [ [mr] mm;jaﬂ [mi] milaw-] [mj] mja:jal] [rw] | mw
| where {a mir- wan] (co- hun- ((bh
il from (ror {loured dreds
\3 [nm] [ mmuwra]] | [nn] | nna:r [nr] nru:h]] [ni] nlif] (we] | [nj] n{a:h‘ﬂ [nw] | nwe
d (({tigers {{the fire ({we go (insi ((cuspids ({we

4 Duanmu’s Theory Application to LA Initial CCLS:

Before starting the application of Duanmu’s theory to the above listed
IA initial CCLs, it is important to mention that the four geminated
CCLS [rr, I, nn, mm)] are the result of assimilation; the first of which
the assimilation eccurs between the lateral [1] of the definite article [il]
and the initial consonants of the nouns [ru:h] (spirit), [le:I] (night time) ,
and [na:r] (fire), respectively. As for the fourth geminate [mm)], the as-
similation is between the prefix [b] which stands for a bound preposi-
tion and the noun [ma: a] (a hair pin),

Remember, Duanmu says that if a syllable starts with a consonant,
then this consonant position is filled with a complex sound which is a
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merger of two consecutive sounds produced within one time slot, We
need to remember also that according to the No Contour Principle a
complex sound cannot have the same feature executed twice by the
same articulator, Having these two parameters at hand, we can now
proceed in the process of application.

First let’s examine the first group of CCLs, those which start with the
palatal glide [j]. This glide can cluster with [m)], [n], [r], I] and [w]. Itis
usually prefixed to verbs to form the present simple tense when talk—
ing about a male, Thus, its presence in such words is morphologically
based. Therefore, according to Duanmu’s theory such clusters do not
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represent a complex sound.

As for the second group of the CCLs which commences with the bi-
labial glide [w], we have five clusters, namely: [wm], [wn], [wr], [wl],
and [wj]. In these clusters the [w] stands for the conjunction (and).
Again, this prefix is not part of the original structure of the prefixed
words; that is to say, it is a morphologically-based addition. Hence,
such clusters cannot be considered as complex sounds as well

Back to the geminated consonants [rr, Il, nn mmy]; these segmental
sequences of identical consonantal sounds do not count as complex
sounds, simply because we have one and the same articulator produc-
ing the same features twice, This is against the No Contour Principle
which necessitates that no articulator is allowed to execute the sanie
feature twice; therefore, these four identical consonantal sequences
do not stand for complex sounds. They would better be considered as
Long Consonants

Permissible CCLs that start with the coronal liquid [r] are; [rm], [x],
and [rw]. All of them count as complex sounds. They are executed by
various articulators which emit different feature bundles, as illustrated
in the following table,

C.

Permissible Consonant Clusters Initiated with [r]

3
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CCLs Articulators Features Articulators F@iuras
|
[rm] [Cor] [anterior-] [Lab][SP] sﬂop.’;_-nasa 1+]
[ri] [Cor] [anterior-) [Cor][Dor] gtop, -fricative]-]
[[+high, -back

[rw] [Cor] [anterior-] [Lab]j[Dor] ; +]

According to the above emitted quite different and non—shared dis—
tinctive features, one can conclude that the three CCLs [rm], [j], and
[rw] represent complex sounds.
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The fourth group of CCLs is that which starts with the lateral [I]. These
clusters are; [Im], [In], [Ir], [lj], and [iw]. All of these CCLs represent
complex sounds, since they meet Duanmus’s conditions for charac-
terizing a complex sound. The designated articulators and the related
features of the above CCLs are listed below:

Iy

Permissible Consonant Clusters Initiated with[l] and their Designated
Articulators and Related Features

CCLs Articulators Features Articulators Features
.- [im] [Cor] [lateral+] [Lab] [stop+]
—j. [SF] [nasal+]
‘:3 [In] [Cor] [lateral+] [Cor] [Stop][+nasal+]
—‘éj\ [ [Cor] [lateral+] [Cor] [anterior-]
4.) ¥ .
oy (1] [Cor] [lateral+] [Cor] [stop, -fricative-]
g‘ [Dor] [high, -back+]
]
f} [Iw] [Cor] [lateral+] [Lab] [round+]
4 (Dor] [high+]
-‘.;"
‘g As can be noticed in the above table, although in three of the above
2 clusters we have a common articulator which is [Cor], still none of the
‘: o second consonants in the clusters share the feature [lateral] with the

first consonant. They have various but different features,

In the fifth group, we have CCLs which are composed ofthe labial na—
sal [m] and a following sonorant. They are as follows: [mn], [nar], [ml],
[mj], and [mw]. Again, all of the feature combinations that are emitted
by the designated articulators of the above CCLs stand for complex
sounds, as listed and illustrated below:

E.

Permissible Consonant Clusters of [m] and a Sonorant with their Des-
ignated Articulators and Related Features
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CCLs Articulators Features Articulators
[mn] [Lab] [stop+] [Cor]
[SF] [nasal+]
[mr] [Lab] [stop+] [Cor]
[SF] [nasal+]
[mi] [Lab] [stop+] [Cor] [lateral+]
[SF] [nasal+]
[mj] [Lab] [Stop+] [Cor] [stop, ~fricative-]
[SF] [nasal+] [Dor] [higﬁ-hac k]
[mw] [Lab] [stop+] [Lab] [rotind+]
[SF] [nasal+] [Dar] h#+]

It is quite clear that in four out of the above five CCLs, the articula-
tors of the first and second consonanits are totally different, and in the
case of the fifth cluster [mw], although we have a repeated articula-
tor which is [Lab], yet the feature combinations which are executed
are completely different. Moreover, in the first CCL we find exactly
the same feature bundles; however, when we check the articulators
we find themn different. The first bundle is produced by the Labial and
the Soft Palate articulators, whereas the second one is executed by the
Coronal articulator. Accordingly, in all of the aforementioned CCLs
we have a case of a complex sound.

Regarding the last group of CCLs that is commenced with the coronal
nasal [n] and followed by the consonants [my], [r], [I], [j], and [w]; the
following articulators and their related features can be examined:

E.

Permissible Consonant Clusters Initated with [n] Followed by
[m,r 1j w] and their Designated Articulators and Related Features

L
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CCLs Articulators Features Articulators

=
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[nm] [Cor] [stop+] [Lab] [stop+]
[nasal+] [SF] [nasal+]
[nr] [Cor] [stop+] [Cor] [anterior-]
[nasal+]
[ni] [Cor] [stop+] [Cor] [lateral+]
[nasal+]
[njl [Cor] [stop+] [Cor] [$top, -fricative-]
[nasal+] [Dor] [high, -back+]
:'j [nw] [Cor] [stop+] [Lab] [round+]
. [nasal+] [Dor] [high+]
y

With the exception of the first CCL [nm], all of the other CCLs have
different features. The sounds composing the first cluster do share the
same features, namely: [+stop] and [+nasal]; however, these features
are emitted by different articulators. That is why we can say that the
above clusters represent complex sounds.

Accordingly, and after the application of this theory to the initial so-
norant CCLs in IA, we can say that only (18) out of the (32) permissible
segmental sequences can be taken to stand for what Duanmu calls

s Sgrall oai
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7 complex sounds. Theyare: [rm], [gj], [rw], ], [In], ], ], ftw], [mn],
3 [mr]. [ml], [mj], [mw], [nm], [ar], [nl], [nj], and [nw], respectively.
= Furthermore, ten out of the remaining (14) consonantal sequences
‘: > which are not considered complex sounds are the result of morpho-

logical processes, namely: [[jm], [jo], [ir]. 1. w1, [wml], [wn], [wr],
[wl], and [wj], whereas the remaining (4) sequences are those which
we call long consonants, namely: [rr], [ll], [nn], and [inm].

5. Conclusions:

In the light of the results of the application of Duanmu’s (2008) CVX
theory of syllable structure to the initial CCLs found in IA, the follow—
ing can be concluded:

1. Duanmu’s theory is applicable to the data of the present study, espe—
cially as tar as the concept of the complex sound is concerned.

2. Eighteen CCLs have been identified as representing complex
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sounds. Thus, each one of these clusters has one-time slot.
3. Fourteen CCLs cannot fit within Duammu’s characterization of the
concept of a complex sound, since (10) of them are morphologically
based whereas the other (4} ones are counterfactual to the No Contour
Principle. Hence, the latter are termed as long consonants.
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