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Co-occurrencerestrictionsin the vocalic
patterns of Afroasiatic plurals

This paper examines the vocalic patterns in theapliorms of four languages in

Afroasiatic. Focus is made on the co-occurrenctictens that the vowels obey in

these forms; particularly it is shown that pluraswhich high vowels co-occur are

excluded. This restriction is argued to follow fothe active role of the well-known

Obligatory Contour Principle, which prohibits idesatl elements in the same domain.
Then it is proposed that the same principle uneletlie organization of the apophonic
path a la Guerssel & Lowenstamm (1996).

It is a well-known fact in Semitic morphophonolo@jyat items undergo a set of
structural and distributional restrictions whicholpibit the co-occurrence of identical
elements within the same domaicf.(@mong others Greenberg 1950, McCarthy 1981 and
1986 for prohibited identical or homorganic segreeint the same root in Semitic).
Compelling arguments show that such restrictioribio a general principle, called the
Obligatory Contour Principle“henceforth OCP” ¢f. Leben 1973, Goldsmith 1976 and
McCarthy 1981), which prohibits identical elememtshe same domain. Numerous studies in
the last decades have shown the relevance of sdekiee in accounting for the distribution
of melodies, usually tones (Leben 1973, Goldsmi@#76l Odden 1986) and consonants
(McCarthy 1981, 1986, Yip 1988). However, a fewdals such as Kurylowicz (1962: 21)
and Cohen & Taine-Cheikh (2000: 298) have pointedtioat in Semitic and Berber certain
vowels are incompatible within the same word, kart the most part there has been little
attention paid to constraints on vowels.

This paper examines the co-occurrence restrictibat vocalic patterns undergo in
Afroasiatic plurals. It is shown that plurals iniatm high vowels co-occur are excluded. Then,
it is argued that these restrictions underlie ttganization of the apophonic path as stated in
Guerssel & Lowenstamm (1996) and Ségéral (1995%€ktion 1, | briefly survey the role of
the OCP in accounting for the distributional redions that segments, tones and features
undergo. Constraints on the vocalic patterns irmifag Berber, Classical Arabic, Afar and
Hausa are examined in section 2. Section 3 intresltite apophonic theory and discusses it
in the light of OCP. Section 4 concludes the paper.

1. Consonants, tones, features

One of the turning-points in the development of mlogical theory was the
introduction of autosegmental theory (Goldsmith @97nitiated in the early seventies with
research in tonology, the theory offered a comprsive alternative to the transformational
rules in classical theory, claiming that severalalophenomena such as contour tones, tone
preservation and tone shift are better understopdnkans of multi-tiered phonological
representations where segments and tones lie @masepevels. It is, for instance, proposed
that contour tones, which raise a serious challeogthe linear model of phonology, are
combinations of multiple tones linked to one voweh overview of the phenomenon is
provided in Kenstowicz 1992: 312 and Odden 199@)44

In the late seventies and early eighties, McCaflt®y9, 1981) extended the proposal
to Semitic languages. He showed that the wide waoné non-concatenative morphological
operations that these languages use result iruaahatay from the association of consonantal
roots with vocalic melodies to prosodic templatds.indeed proposed that the verbal forms
kataba“he wrote”, kattaba“he made write” kaataba“he corresponded”, etc. are obtained by
mapping the root consonankib and the vowel melody into the templatesCVCVG



CVCCVCG CVVCVC etc., the mapping being governed, as in toneuages, by the well-
formedness condition and the association convesfiost stated in Goldsmith (1976).

The other proposal that evolved from the study arfet languages is the OCP.
Originally due to Leben (1973) to account for thsence in Mende of HHL and LLH tonal
patterns, the proposal is explicitly formulated3nldsmith (1976) asdt the melodic level of
the grammar, any two adjacent tonemes must bendisticf. Odden 1986 for a detailed
review of the problem). The principle is then exted in McCarthy (1986: 208) to segments
and features:dt the melodic level, adjacent identical elememésohibited.

In Classical Arabic phonology, the OCP functions aastructural constraint that

prohibits adjacent identical or homorganic consémam the root. Roots of the forin/{fC,

* 27 *vChh are thus excluded. In addition, verbal forms suslsaanamand madadare

analyzed as the result of the association fromtdefight of a biconsonantal root to a prosodic
template that contains three consonantal slots.

Several other works, including McCarthy (1986), &Mester (1986), Borowsky
(1986) and Yip (1988), present the OCP not onla gmssive constraint on the structure of
morphemes but also as an active constraint in dloese of the derivation, determining the
segmental content of the output. Several phonadbgcocesses such as dissimilation and
epenthesis are thus analyzed as repairing stratélya languages use to avoid adjacent
identical elements in the output.

One noticeable argument for the role of the OCRhe course of the derivation is
provided with cases of syncope in Afar. In this Kitis language, syncope that normally

triggers the penultimate non-stressed vowel (8agdra (accusative) >fagri (nominative)
“scabies”) fails to apply if the last two consormmire identical (e.gxararé > *xarré “he

burned”). The failure of syncope in the latter cesattributed to the OCP which, according to
McCarthy (1986: 220), prevents the rule from creatclusters of identical consonants. In

English, on the other hand, the OCP causes thelegss of the voweli] to avoid adjacent

coronal sibilants: e.gbrushes taxes matches judges Yip (1988: 67) reviews additional
arguments for the active role of the OCP in thersewf the derivation.

Within distinctive feature theories, several cagksissimilation are attributed to the
OCP. Clements & Hume (1996: 263) thus noticed tthet co-occurrence of certain
consonantal features in the same form is prohibfadinstance, the rootdbt is disallowed,
since the feature [coronal] occurs twice. If suaywences arise in the course of the
derivation, phonological processes such as disgiimi take place. In Tashlhiyt Berber, for
instance, the reciprocal morpheme /m/ dissimilabep] whenever it is prefixed to a stem
that contains a labial consonant: erg-dibil/ “face each other” surfaces ag[bil] whereas
/m-hidi/ “be side by side” remains unchanged (cf. amorerst Alderete & Frisch 2006,
Elmedlaoui 1992, Lahrouchi 2003).

In sum, the universal character of the OCP liesapguments from tonal and
consonantal phenomehaHowever, little attention has been paid to comstsaon the
distribution of vowels. The next section examinbe to-occurrence restrictions that the
vocalic patterns undergo in the internal pluralé\fsbasiatic.

2. Vowels

Early in the sixties, Kurylowicz (1962: 21) repattéhe incompatibility of the high
vowelsu andi in the same form in Semitic. So did McCarthy (1988) claiming that “the
high glidesw andy may also be subject to co-occurrence restrictionk”for some
morphological reasons these vocalic segments cammo-occur in the same form, then

! Counterexamples to the OCP are found in Oddens(1B896), among others.



assimilation turnsi-i andi-u sequences into [uu] or [ii] (see also Brame 19@%®re various
rules assimilating adjacent vocoids are postulafBag examples in (1) illustrate the situation
in Classical Arabic:

(1) *muduirun > mudiirun“director”
*quila > qgiila “say- passive-3 p ms”
jawm (sg), *ajwaam> ajjaam (pl) “day”

The prohibited (underlined) sequencas,in the first two examples angv in the
remaining example, turn into [ii] and [jj], resppely. The OCP seems to cause the
assimilation of these adjacent vocoids that sHerdeature high.

Data from one variety of Berber spoken in ZenagauMania) show another type of
constraints on the vocalic patterns. Cohen & T&heikh (2000: 298) have noticed a
tendency for vowels to contrast on the basis oir theight: in the verbal conjugation, the
Preterit forms display the vowal while their Aorist counterparts use acdh-d vowel. The
underlined vowels in the examples in (2) show then@menon:

(2) Aorist Preterit
“close” ja-zmud  ju-Zmad
“squeeze” ja-zmi ju-z‘ma
“plait” ja-zz"i ju-zz'a

“decrease” je-fnd’ ju-fnaz®

Also, the vocalic material of the prefix showsegular alternation whereby the vowel
a in the Aorist alternates with in the Preterit, except the last form wheralternates withu.
We will return to this propriety later in section 3

The vowel height contrast just described is foumdhe plural formation of many
Afroasiatic languages. Data from Tashlhiyt Berb€tassical Arabic, Afar and Hausa,
presented in the reminder of this section, shog phienomenon.

2.1 Tashlhiyt Berber

The data in (3) are sorted into three classes mipect to the vocalism they display in
the plural: forms in (3a) display the vocalismg, forms in (3b) the vocalisma, and the
remaining forms the vocalisaru.

(3) singular plural plural vocalism
a. “room” ahanu huna u-a
“pipe” asaru isura
“torch” asafu isufa
“fortress” agadir igudar
“first” amzwaru imzwura
“head” agajju id'jja
b. “country” tamazirt timizar i-a
“fortress” agadir igidar
“pear” tafirast tifiras
“tomato” tamitaft timit*af
“help” talilt tilila

2 It is worth recalling that in McCarthy’s autosegrta analysis of Arabic, vowels and consonants appe
different tiers. For instance, in the vdabur“grow up” the consonantsbr and the vowel melodsu appear on
separate tiers.



“house” tigmmi tig¥mma

c. “heart’ ul ulawn a-u > [aw]®
“skin” ilm ilmawn
“soul” ixf ixfawn
“face” udm udmawn
“mouth” imi imawn
“peeling” almmuy iImfawn

The initial vowel in the forms in (3a) and (3b) asthematic vowel prefixed to the
stem. It undergoes a regular alternation: singaiaiternates with pluratl. The initialt- that
precedes this prefix in certain forms is the femégnmarker (each feminine form begins and
ends with &). In addition, there is a sizeable amount of npgnsh as in (3c), whose initial
vowel remains unchanged (Dell & Jebbour 1991 prewaddetailed analysis on this topic).
The remaining vowels in the form show a regulagrakition. Moreover, their arrangement in
the singular is inverted in the pluraku in the singular becomesa in the plural in (3a) and
a-i becomes-a in (3b). The examples in (3c) form their plural $yffixing —awn to their
singular. They are traditionally analysed as exknplurals, compared with the vocalic
alternation internal to the stem that the plural$3a) and (3b) display. Taken altogether, the
forms in (3) show a reguldreight contrast conditiom their vocalic patterns: they use one of
the following vocalic patternsa-u, u-a, a-i, i-a where each high vowel contrasts with a low
vowel. This is comparable to what Kurylowicz (19@®}iced in Semitic.

2.2 Classical Arabic
The same phenomenon arises from the Classical @&daba given in (4):

(4) singular plural plural vocalism
a. “worker” Caamil fummaal u-a
“student” t'aalib tullaab
“inhabitant” saakin sukkaan
“passenger”  raakib rukkaab
“old, ancient”  gadiim gudamaa
“ambassador”  safiir sufarad
b. “sea” bahr bihaar i-a
“spear” rumh rimaéeh
“beast of prey” sabi§ siba&
“man” ragul rizaal
“generous” kariim kiraam
“camel” zamal 3imaal
c. “book” kitaab kutub u
“boat” safiina sufun
“meat” lahm luhuum
“circumstance” d'arf duruuf

% In Berber, any high vowel preceded or followed bpther vowel surfaces as a glide, eug.(aorist) vs.zray
(imperfective) “pass”sli (aorist) vs.slay (imperfective) “touch”, “the land has been soliiza wakal (cf.
Guerssel 1986 on this topic).



“treasure” kanz kunuuz
“arrow” sahm suhuum

These forms exemplify one of the best studied @spef the Classical Arabic
morphology. Well before McCarthy’'s work (1979, 1982990), which formalizes the
templatic and prosodic properties of the pluralnfsrin this language, traditional Arab
linguists looked into the problem. They disting@dhplurals as in (4), which involve
morphological operations internal to the stem, frpirals that are formed by simple
suffixation (e.g. “traveller’musaafir (sg) > musaafiruun(pl)). The majority of Classical
Arabic plurals belong to the first type, termeddken” plurals opposed to “sound” plurals
(the various shapes that the plurals display irs€ital Arabic are provided in Wright 2004).

The data in (4) also show that the arrangemenh@fvbwels in the plural obeys the
height contrast condition: the vocalic patterns bomg, as in the Tashlhiyt Berber data in (3),
high vowels with low vowelsu-a in the examples in (4a) am@ in those in (4b)). The forms
in (4c) are not counterexamples to the above swierRather, they are analysed in the non-
linear tradition of phonology as internal pluralbere one single vowel spreads into more
than one vocalic slot. Counterexamples to the heaightrast would be those plurals where
the high vowels andu co-occur, but forms of this type are not attested.

It is noticed, in addition, that many of the formg4) involve a regular vocalic ablaut
whereby singular alternates with plurad, and singulaa alternates with plural (e.g. faamil
(sg) > fummaa (pl)). Section 3 discusses the phenomenon in liglthe apophonic theory
provided in Guerssel & Lowenstamm (1996).

The height contrast condition raised with the a&bdata is found in other formations
in Classical Arabic such as theminutive The examples in (5) illustrate the phenomenon:

(5) noun diminutive vocalism
a. “man” ragul ruzajl u-a
“dog” kalb kulajb
“slave” fabd Subajd
“mountain” zabal 3ubajl
b. “book” kitaab kutajjib u-a-i
“poet” fadir Suwaytir
“expert” faalim Suwajlim
“mosque” mag;id musagid

The vocalism of the diminutive isain (5a) andu-a-i in (5b). The difference between
the two groups is probably due to templatic comstsathe use of a three-vowel melody in
the second group, in contrast with the two-vowellad in the first group, reflects the
number of the vocalic slots that the template dastaAccording to McCarthy (1979: 195),
“we can isolate just one diminutive melodha-i” for both groups. The absence of the vowel
in the diminutive forms in (5a) is attributed teettack of a third vocalic slot in the template.
On the other hand, we notice that the height cehtrandition applies to the diminutives in
(5b): the high vowels that this melody contains ao¢ adjacent in the vocalic tier; a low
vowel stands between them.

In sum, the morphological formations we have exeaaiso far in Tashlhiyt Berber
and Classical Arabic display regular vowel melodiest contrast in height. One may still
object that certain morphological formations instaéanguages contradict this statement. One
noticeable counterexample arises with the passevegtive formation in Classical Arabic,



whose vowel melody show adjacent high vowels(e.g. kutib “it has been written”). This
vocalism that apparently contradicts the heighttrast condition is however analysed as bi-
morphemic, composed of two markeusbeing the mode (passive) marker arttie aspect
(perfective) marker. In the autosegmental phonolwgglition, this is rendered by means of
multi-tiered representations wharendi stand in different morphemic tiers. Evidence foz t
bi-morphemic analysis of the passive perfective elounelody is provided with the
alternation that the aspect markemdergoes, but not the mode marier alternates witta

in the imperfective while the passive markerremains unchanged (e.gutib (passive
perfective) vsyuktab(passive imperfective)).

The next two subsections examine data from tweroffroasiatic languages: one is
Cushitic (Afar) and the other Chadic (Hausa). Theagrove essential to the analysis, as the
vowel systems of these languages are richer thasetbf Berber and Semitic languages. In
addition, Hausa has a tonal system that the pfaradation uses in a specific way. We shall
see that tones and vowels are sensitive to théanheagtrast in the plural.

2.3. Afar

The vowel system of Afar is depicted in (6) (carker & Hayward 1985). It has one
aperture more than in Tashlhiyt Berber or in CleslsArabic. Moreover, each short vowel
has its long counterpart.

(6) il u/uu
elee o/oo
alaa
The data in (7) exemplify the vowel combinationattthe plural forms display in
Afar:
(7 singular plural plural vocalism
(last 2 syllables)
a. ‘“vein” ramal ramooda 0-a
“grave” maga magoda
“skin” areb arooba
“half” gard garooba
“head” amo amoomia
“elder brother” s#al saolbla
b.  “hand” gaba gaboobi o-i
“tradition” gqaada gadoodi
“bone” lafa lafoofi
“moon” alsa alsoosi
“can” birasso birassosi
“generation” aado aadoodi
C. “mother” ina inaani a-i
“donkey” oklé oklaali
“hill” kooma koomaarhi
“hiding-place” gona gonaahi
“pback” gudda guddaadi
“fire, weapon” gira giraafi



d.  “milk container” ajri ajniina i-a

“ear” ajti ajtiita
“eye” inti intiita
“substitute” fida fidiida
e. “guantity” gide gideeda e-a
“froth” girre girreera
“insane person” habulé habuleela
“middle” gude gudeeda
“revenge” hane haneena
“wound” dale daleefa

The templatic character of the morphology of Ctislé notas well established as it is
in Semitic, in spite of important studies includifgendjaballah (2003), Barillot &
Bendjaballah (2005) and Rucart (2006a, 2006b), kvtshow that many aspects of the
morphology of these languages are better analystsms of templatic mechanisms.

The examples in (7) are sorted into five group$wéspect to the vowel melody in the
last two syllables of the plural form. The morplgital operations they use are indeed limited
to these two syllables. The plural formation thassists of (i) lengthening the second vowel
in the singular form (its quality changes in certaases, e.ggaba> gaboobiin (7c)), (ii)
reduplicating the second consonant in the caseewther singular form contains less than
three consonants, and (iii) suffixing the voveebr i. In any case, the first syllable in the
singular form remains unchanged in the plural.

The morphological operations just described refe¢he well-known internal plurals in
Afroasiatic: the lengthened vowel, though varyin@lgatively, corresponds to the interrzal
in other branches such as in Semitic (see exanfpbes Classical Arabic in (4)). The
reduplicated consonant compensates for the laektlofd consonant in the stem, just as in the
Classical Arabic biconsonantal roots (e.g. “daadd(sg)> suduud(pl)).

The examination of the vowel melody in the lasb tsyllables in the plural forms in
(7) leads to the following observations. Firstiyietfinal and penultimate vowels are
systematically of different types (see also Ruc2@06b: 147). Secondly, while the
penultimate vowel can be mid, low or high 0, aor i), the final vowel is eithea ori. The
use of one or the other of these vowels seerdspend on the quality of the preceding vowel:
a is suffixed if the preceding vowel is o or e, andi if the preceding vowel i®. The
distribution of the vowels in the last two syllablef the plural forms is schematized in the
table in (8):

(8) penultimate vowel final vowel
ii a#
uu
00
ee
aa > i#

The last two vowels systematically differ in heigiitthe penultimate vowel is low,
then the final vowel is high, and if the penultimas high, then the final is IdwThe quality

* On the basis of Element Theory, the mid vowelsnd o are taken to be a combination of high
elements with low elements: (A), % [e], (A, U) > [0], the underlined element being the head thed
other the operator (for details about this thedhg reader will refer to Kaye, Lowenstamm &
Vergnaud 1983.999).



of the final vowel is thus entirely predictable tre basis of the penultimate vowel. The
height contrast is the only condition that this ebwhould obey with respect to the preceding
vowel. This suggests that the OCP governs thelligion of the last two vowels in the plural
in an active way. A similar phenomenon in Hausdioms this observation.

2.4 Hausa

Hausa, a Western Chadic language, has five shar¢lgdi, e, a, o, u/ with their long
counterparts, and 3 tones: high, low and fallinge Tata given in (9) exemplify some of the
46 classes of plurals in the language (for a thgincanalysis of the plural formation in this
languagecf. Newman (2000) and Jaggar (2001) among othergy ale part of the so-called
“suffix system”, as opposed to the “semantic sy$tetime oldest system, which involves
changes in tonal and vocalic patterns and the galiessystem” which is transitionatf(
Hellwig & Mcintyre (2000)).

(9) singular plural tone pattern plural vocalism
(plural) (last 2 syllables)
a. “house” gidaa dgdaayée HLH a-e
“earth” késa kesaashée
“rat trap” burmaa buraanie
“grass bracelet” tafaa tdaafée
“old cow” glziméaa glzaaree
“white” farii faraaree
b.  “cripple” glrguu guaadw HLH a-u
“member” gédaa dgdasbau
“stone” dlutsee dwaatsw
“‘jungle” karmii karaam
“hollow place”  garbii glraabuw
“den, lair’ karfii kadraafu
c. ‘“bicycle” keeke kéeKmaa HHL u-a
“dog” karée karntkaa
“stream” raafii réafikaa
“pit” raamii réaamikaa
“spoon” cookalii céokllaa
“axis” gaataii gaatlraa

The examples are sorted into three groups withespp the vocalic and tonal

patterns that the plural forms display. The pléwamation involves the following operations:

- The insertion of a long between the last two consonants in the stem.

- The reduplication of the second stem consonantherimsertion of a default
consonant K, n or y) in the case where the stem contains less thage thr
consonants.

- The suffixation of a long vowekgin the forms in (9a)yuin (9b) andaain (9c)).

®> The last two syllables in the plural refer to therphologically active portion of the word. This
portion is filled by means of reduplication or $xdttion.



In addition, the examples in (9c¢) illustrate theeahere the internalchanges ta in
reaction to the neighboring velar consonant, le2gkinaa and not *kéek@aa or * kéekamee.

We will return to this point soon.

On the other hand, the careful reader will haveicedt that there is a regular
correlation between the vowel height and the tadees in the last two syllables in the plural.
A high vowel has a high tone whereas a low toressgned to a low vowel. The issue, raised
first in Pilszczikowa-Chodak (1972) has been cimgjéel in Newman (1975), bringing several
counter-examples to the above generalization. Witlgoing into detail about this issue, the
crucial point about the data in (9) is that the &g vowels in the plural forms as well as
their tones systematically contrast in height. Meex, the final vowel is probably a
phonotactic vowé&| whose height is determined by that of the prempdiowel: if the
penultimate vowel is hight, then the final vowelasv, and if the penultimate is low, then the
final is high. The behavior of the penultimate vbwe (9¢) further argues for the height
contrast condition that the last two vowels obdyaflis, when the penultimatechanges into
u because of the neighbouring velar consonant, nigtitsntone changes to high but also the
following vowel becomea and its tone changes to low.

In summary, the facts described throughout thigi@ecshow a systematic vowel
height contrast in the internal plurals of TashiBgrber, Classical Arabic, Afar and Hausa.
This reinforces the active role of the OCP in ragjnh the distribution of vowels.

In the next section, we present the apophonic thew stated in Guerssel &
Lowenstamm (1996). Then, we examine the structfithe apophonic path in light of the
OCP and the height contrast condition.

3. Apophony and OCP

Apophony (or ablaut) refers to sound alternationthivw forms of a word that convey
grammatical informationsf{ng > sang> sungillustrates the phenomenon in English). Many of
the forms examined so far in this paper show regutecalic alternations: e.g. Tashlhiyt
Berber:agadir (sg) >igudar (pl), tamazirt (sg) >timizar (pl), tigmmi > tig"mma Classical
Arabic: saakin(sg) >sukkaan(pl), raakib (sg) >rukkaab(pl), kanz(sg) >kunuuz(pl); Afar:
ramad (sg) >ramooda(pl), arab > aroobg gaba> gaboobi Guerssel & Lowenstamm (1996)
is an attempt to handle similar facts in the vedmadjugation of Classical Arabic. The section
below outlines the main proposals made therein.

3.1. The apophonic path

The apophonic theory a la Guerssel & Lowenstamn®@lQvas originally stated to
account for the regularities that vocalic altermasi in Classical Arabic show between
Perfective and Imperfective conjugations. The eXamm (10) illustrate these alternations:

(20) Perfective Imperfective

« dress » lals ya-ltas i®a
« write » kaab ya-kub a= u
« hit » darab ya-drib o= i
« be great » kab ya-khkur u= u

The authors propose that such vocalic alternatitare organized in terms of a
comprehensive network of sound correspondéndégy are regular as they follow a unique
path where each output vowel of an apophony idsrtpet to another. The apophonic path is
given in (11):

® Newman (2000: 400) has already noticed that in Hdesmmon nouns tend to end in a long final vowel”.



(11) Apophonic path giau=u

This path allows predicting the nature of the votinat appears between the last two
consonants in the Imperfective on the basis otasnterpart in the Perfective: Perfective
labis yields Imperfectiveya-lbas, katab yields ya-kub andkalbur — ya-klur. However, the
vowel a that appears between the last two consonardgaiab behaves differently from the
one that appears in the same positionkatab: wile the latter alternates with in the
Imperfective, the first alternates with This case of opacity is analyzed in Guressel &
Lowenstamm (1996) as follows: the second vowel arab is a copy of the preceding vowel

whereas irkatabit is a lexicalvowel. In other words, the second V slot is leXicaimpty in
d‘arab while in katabit hosts a lexicah. On the other hand, the first stgp® i in the path

formalizes the status of the unmarked vowel atteuoi in the phonological theory (see
Underspecification and Markedness in Steridade g)98nd the fact that it is used as a
“default epenthetic vowef”

The apophonic theory is then generalized to marherotAfroasiatic and non-
Afroasiatic languages, including Ge’ez, Akkadiah 88géral 1996 and 2000), Kabyle Berber
(cf. Bendjaballah 1995 and 2001) and German (é@fégal 1995 and Ségéral & Scheer 1998).
In all these languages, the apophonic path is drgoegovern grammatically-motivated
alternations. Except for one noticeable case, ploplaonic path provides a default vocalism in
onomatopoeia and word games. Examples follow i (12

(12) a. Onomatopoeia

French bim bam boum, pf paf pouf, ding dang dong... ;
German rirarutsch, pmpampum, der B-Ba-Butzemann
Spanishpimpampum

b. Tagjmit a Berber secret language spoken in the southafidsbrocco:

Tashlhiyt Berber Tagjmit
“enter” kfm tikkafmjufm
“be happy” frh tiffarhjurh
proper noun  xadi tixxadzjudz
proper noun mbark ibarkjurk
“plough” krz tikkarzjurz

3.2. The OCP and the structure of the apophonib pat

The apophonic path thus functions as a vowel melgetyerator, providing a default
vocalism in word games and onomatopoeia. In thenpies in (12), the three vowels part of
the apophonic path appear in the expected ofger®. The question that arises then is: is
there any external motivation for the apophonidipgatbe structured in such a way? That is,

- Why doesau follow a and noti?

"iis indeed the default epenthetic vowel in Yokutd &oruba (Pulleyblanck 1988), in Hebrew (efgmor vs.
Jimrii “keep”), in Tigrinya (Angoujard & Denais 1989 : 136) andAkkadian (Ségéral 2000 : 280). It is also the
case in Vulgar Latin where the same vowel precau#al #sC clusters (e.gchola> ischola“school’), and in
Classical Arabic where it is inserted before #C@stErs (e.gAnkasara“it broke”, Astagbala“he received).

8 In other cases, only portions of the apophonith paay appear, such as in Frerotrtac, agzag, préchi
précha, zazou, cacou; Germanflickflack, mschnasch,ipsraps, wrrwarr; Englishtick tack, heenaw, eesaw,
jimjams, jngle-jangle; Spanishchischas, ataplun.
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- Why does the apophonic path involve the portiexa—u and not ‘a—i—u, a-»u—i
or u—a—i, etc.?

- Why do the formations in (12) use the vocalisaiu and not a-i-u,*a-u-i or *u-a-i,
etc.?
Following the general principle discussed in trapgr, namely the OCP, the reason why
i andu are not adjacent in the vocalism used in onomai@pand word games is that they
share the featureigh. Thereforea intervenes betwednandu to avoid adjacent high vowels
so that we have the situation depicted in (13):
(13)

[ a u
high low high

One could still argue that if the OCP were the ophlnciple that governs the
arrangement of vowels in onomatopgesord games or any similar formation, we might
expect to find forms with the vocalisma-i, as well. Diminutives in Classical Arabic use
such a vocalism. The examples given in (5b) areatsal in (14) for convenience:

(14) Noun Diminutive
“book” kitaab lkutajjib
“poet” fadir JuwajSir
“expert” faalim Suwajlim
“scorpion” fagrab Sugajrib
“mosque” mag;id musaj3id

Interestingly, the OCP accounts for the arrangerménbwels in onomatopoeia and
word games of the type in (12) as weel as in tharditives such as in (14).

4. Conclusion
The prohibited co-occurrence of high vowels in Afs@tic plurals is analyzed as a
direct consequence of the active role of the OQRs Principle is claimed to govern the
distribution of vowels not only in the plural formisut also in the diminutives, in
onomatopoeia and word games, as well. The vocalsed in onomatopoeia and word games
is discussed on the grounds of the apophonic thadey Guerssel & Lowenstamm (1996).
Then, it is proposed that the arrangement of vowelise apophonic path obey the OCP.
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