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FOOT AND WORD IN PROSODIC MORPHOLOGY: 

THE ARABIC BROKEN PLURAL* 

This article proposes a theory of PROSODIC DOMAIN CIRCUMSCRIPTION, by means of 
which rules sensitive to morphological domain may be restricted to a prosodically 
characterized (sub-)domain in a word or stem. The theory is illustrated primarily by 
a comprehensive analysis of the Arabic broken plural; it is further supported by 
analysis of a number of processes from other languages, yielding a formal typology 
of domain-circumscription effects. The results obtained here depend on, and therefore 
confirm, two central principles of Prosodic Morphology: (1) the Prosodic Morphology 
Hypothesis, which requires that templates be expressed in prosodic, not segmental 
terms; and (2) the Template Satisfaction Condition, which requires that all elements 
in templates are satisfied obligatorily. 

1. INTRODUCTION 

The study of the relationship between morphology and phonology has 
played an important role in recent linguistic investigations. On the one 
hand, work in the theory of Lexical Phonology speaks to the problem of 
phonological rule application in the course of a morphological derivation. 
On the other, the body of research on templatic morphology shows the 
essential role played by phonological structure in capturing morphological 
regularities. 

The theory of Prosodic Morphology developed in McCarthy and Prince 
(1986, 1988, forthcoming a, b) advances several proposals about the basic 
character of phonological structure and its consequences for morphology. 
Three fundamental theses are: 

(i) Prosodic Morphology Hypothesis. Templates are defined in 
terms of the authentic units of prosody: mora (,u), syllable (a), 
foot (F), prosodic word (W), and so on. 

(ii) Template Satisfaction Condition. Satisfaction of templatic con- 
straints is obligatory and is determined by the principles of 
prosody, both universal and language-specific. 

(iii) Prosodic Circumscription of Domains. The domain to which 

* We are indebted to Mark Aronoff, A. R. Ayoub, M. G. Carter, Morris Halle, Michael 
Kenstowicz, Armin Mester, and three anonymous reviewers for valuable comments on this 
article. Special thanks go to Linda Lombardi for a very close reading of the entire manuscript 
that contributed much to the content and exposition. 
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morphological operations apply may be circumscribed by pros- 
odic criteria as well as by the more familiar morphological 
ones. In particular, the minimal word within a domain may be 
selected as the locus of morphological transformation in lieu of 
the whole domain. 

We will elaborate considerably on these principles below, focusing parti- 
cularly on prosodic circumscription. 

New developments in linguistic theory often bring illumination to long- 
standing descriptive problems, while at the same time exposing new 
difficulties at a more subtle and abstract level. So it is with the Arabic 
broken plural. In traditional accounts like that of Wright (1971: 191-233), 
plural formation has all the properties of a poorly understood or perhaps 
even chaotic process, requiring a dense taxonomy of 31 plural types, each 
corresponding to as many as 11 singular types. The theory of CV-based 
templatic morphology has made considerable inroads into this apparent 
complexity, isolating a small set of formational processes and unifying 
a fair number of traditionally distinct patterns under a single template 
(McCarthy 1979, 1981). But, as Hammond (1988) has observed, the stan- 
dard conception of templatic morphology brings with it a major new 
liability, the problem of transferring various characteristics from the singu- 
lar to the broken plural. This fundamental problem turns out to be intrac- 
table in CV-template theories, including (as we will show) the one pro- 
posed by Hammond. 

Prosodic Morphology offers a new perspective on the problem, and it 
is a goal of this article to demonstrate how the principal features of the 
broken plural phenomenon follow directly from its characterization in 
prosodic terms. In particular, it will emerge that the correct analysis of 
the transfer problem goes hand in hand with a wide generalization over 
productive plural types. We propose that the central plural-forming strat- 
egy of the language parses out an initial minimal word from the base - a 
prosodically circumscribed domain - and maps the contents of that mini- 
mal word onto an iambic foot. The broken plural, then, makes a full, 
systematic use of the categories and operations provided by the theory of 
Prosodic Morphology, providing a particularly interesting test case and a 
robust new source of evidence for the theory. 

To secure our empirical claims, we have collected all nouns forming 
broken plurals in the first half of Wehr (1971), the authoritative English- 
lang-uage dictionary of Modern Standard or Literary Arabic. The data 
base contains a total of about 3500 singular/plural pairs, when doublets 
are considered, and should be more than adequate for establishing the 
actual role and weight of the various patterns. Although most reference 
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grammars, like Wright (1971), deal with Classical Arabic, while Wehr 
records the contemporary literary language, the differences between these 
two sources of evidence are negligible; our experience is that the corre- 
spondence is nearly exact except for certain very rare plural patterns that 
have fallen into disuse. Furthermore, our investigation has been much 
aided by the penetrating and exhaustive treatment of this problem by 
Levy (1971). 

This article will touch on virtually all the broken plural phenomena in 
Arabic and give a full account of the dominant regularities of the system, 
aiming to achieve a match between theory and observation that improves 
significantly on previous work. The article is organized as follows. Section 
2 lays out the basic facts of the broken plural and closely related diminutive 
systems and presents our analysis of them informally. Section 3 develops 
the formal theory of prosodic circumscription and applies it to the descrip- 
tive problems of the Arabic plural and diminutive in all their detail. 
Section 4 reviews the shortcomings of previous approaches, focusing on 
that of Hammond (1988). Section 5 treats issues that are ancillary to the 
main thrust of our analysis; the conclusion briefly summarizes the results. 

2. THE BROKEN PLURAL AND DIMINUTIVE IN OUTLINE 

2.1. The Large-scale Structure of the Arabic Plural 

Traditional grammars of Arabic distinguish between two modes of plural 
formation, the broken plural and the sound plural. The broken plural 
primarily involves internal modification of the singular stem, as in nafslnu- 
fuus 'soul/pl.' or jundubljanaadib 'locust/pl.'; the sound plural is formed 
by suffixation of masculine +uun or feminine +aat to a usually unchanged 
stem, as in (1)1,2 

1 We will use the following transcription for the Arabic consonants. h and ? are pharyngeals 
and t, d, s, z denote the emphatic (pharyngealized) consonants. 

t k q h 
b d j ? 
f O,s I 

x h 
6,z g ? 

t,dl 

m l,r,n 
w y 

2 In feminines CVCC-at the sound plural /CVCC-aat/ typically shows an epenthetic vowel 
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(1) Singular Plural 
7uOmaan iuOmaan+uun 'Othman (man's name)' 
suway7ir 9uway7ir+ uun 'poet (dim.)' 
kaatib kaatib+ uun 'writing (participle)' 
hind hind+aat 'Hind (woman's name)' 
ramadaan ramadaan+ aat 'Ramadan (a month)' 
kaatib + at kaatib + aat 'writing (fem. participle)' 
ta7riif ta7riif+ aat 'definition (nominalization)' 

Although the term "sound plural" suggests normality - and indeed its form 
is entirely predictable from gender and other grammatical information - 
the sound plural is in no way the regular or usual mode of pluralization. 
Essentially all canonically-shaped lexical nouns of Arabic take broken 
plurals, including many loans, even very recent ones: filml! aflaam 'film'; 
banklbunuuk 'bank'; balyuunlbalaayiin 'billion'. The sound plural is sys- 
tematically found only with members of the following short list: proper 
names; transparently derived nouns or adjectives such as participles, de- 
verbals, and diminutives (Levy 1971); noncanonical or unassimilated loans 
(tilifuunltilifuun + aat); and the names of the letters of the alphabet, which 
are mostly noncanonical. Surprisingly, the regular plural and past tense 
suffixes /-z, -d/ of English fall under grossly similar restrictions, even 
though their range of applicability appears to be vastly wider than the 
sound plural's. English words transparently derived from other categories 
always take the regular suffixes, even if they qualify phonologically for 
subregular morphology. Thus, as Kiparsky (1973) has noted, we have 
(underived) leaflleaves, with the fricative-voicing subregularity, but in 
names we find only the regular suffix: the Toronto Maple Leafs; two letter 
f'sl*[evz]. In the verbal system, subregularities apply to simple verbal 
stems and their verbal derivatives but not to derivatives of adjectives or 
nouns. The inglang-ung pattern, for example, is quite productive among 
pure verbs, but does not extend beyond them: he rang the belllringed 
the camp with artillery, the latter with denominal [[ring]N]V. (For recent 
discussion, see Pinker and Prince (1988).) The main difference is that the 
subregularities of English do not span much of the input space (and they 
do it in a largely sporadic fashion), while broken plurals are formed on 
literally every canonical noun type in Arabic. Both languages organize 

in the CC-cluster which is either a or a copy of the stem vowel. For example, kisr-at 
'fragment' pluralizes as either kisir-aat or kisar-aat. Epenthesis is blocked when CC is a 
geminate or when the cluster begins with glides w, y. Only in stems CaCC is epenthesis 
obligatory. 
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their morphologies into a special case/general case structure, suffixing by 
default when the other competing inflectional modes are inapplicable, and 
both languages require that the input to the specialized system meet 
standards of canonicality, phonological (stem-shape patterns) and mor- 
phological (nonderived status). In Arabic the "special case" system is fully 
articulated and relatively few items escape it to end up with the default 
"sound" suffix. For the lexicon as a whole, then, broken plural formation 
is by far the norm rather than the exception. 

Although broken plurals are non-exceptional, they present a formal 
diversity that, when taken head-on, is daunting. A forest, however, super- 
venes upon the trees. To see it, we need to keep one eye on the prosodic 
structure of the plural patterns and the other on their actual lexical distri- 
bution. Wright's 31 types can be divided into just 4 shape-defined cate- 
gories: 

(2) Wright's Broken Plural Patterns 
a. Iambic b. Trochaic c. Monosyllabic d. Other 
5. CiCaaC 1. CuCaC 2. CuCC 7. CuC1CiaC 
6. CuCuuC 4. CiCaC @12. CiCC + at 8. CuCiCiaaC 
23. CaCaaC #28. CaCaC 18. CiCC + aan 
*14. /CaCaaC/ 11. CiCaC + at 19. CuCC + aan 
+24. CaCaaC + lay! $13. /CaCuC/ +22. CaCC + lay/ 
#25. CaCiiC 3. CuCuC #29. CaCC 
#26. CuCuuC + at 9. CaCaC + at 
#27. CiCaaC + at 10. CuCaC + at 
16. CawaaCiC 20. CuCaC + aa? 
17. CaCaa?iC &15. /CaCiCI + at 
Q1. CaCaaCiC &21. /CaCiC/ + aa? 
Q2. CaCaaCiiC 

Sigla: 
# Rare according to Wright 
* Metathesizes to ?aCCaaC 
$ Metathesizes to ?aCCuC 
& Metathesizes to ?aCCiC 
+ Underlying /ay! to [aa] by regular glide phonology 
@ Usually has CiCC + aan doublet, according to Wright 

The one analytical decision deserving notice is the representation of plurals 
pronounced [?aCC ...] as underlying /CaC. . .1. Following Levy (1971), 
we posit a rule of stem-initial Ca Metathesis, which clarifies the structural 
affinity of these forms. Though morphologically governed, Ca Metathesis 
has fair generality and is active in several aspects of nominal morphology; 
see 5.4 below for further discussion. 

The patterns are named for their characteristic prosody; all the forms 
in (2a) begin with the iambic foot CvCwv+; the forms in (2b) are all 
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CvCvC, which is the typical quantitative trochee, a foot of two moras 
with final consonant extrametricality (justified below); CvCC is the only 
productive monosyllabic canon in the language (McCarthy and Prince 
forthcoming a). The four classes are unequal in importance: patterns 
(2c) and (2d) are of limited interest; the trochaic pattern (2b) has some 
generality; and the iambic pattern (2a) is truly productive. It is the iambic 
pattern, therefore, that deserves serious explication. To support this evalu- 
ation, we now offer the central findings of our lexical survey, working 
upward through the scale of productivity. 

The most narrowly restricted plural canons are the CuCiCia(a)C forms 
(2d), which arise only from lexicalized active participles CaaCiC (these 
also form plurals in the iambic and trochaic patterns). Two typical ex- 
amples: kaafil/kuffal 'breadwinner'; kaafirlkuffaar 'infidel'. Forms CuCiCi 
a(a)C account for about 30% of the masculine plurals (69/245) from 
CaaCiC and virtually none of the feminines. It is therefore appropriate 
to posit, with McCarthy (1983), a rule limited to masculine CaaCiC that 
spreads the medial consonant of the singular backwards to close the first 
syllable, usurping its second mora. Schematically, the spreading rule 
changes CvvCivC to CvCiCivC. The vowel melody of the singular is 
replaced by /u-a/ which also appears in other plurals of similar semantic 
classes. Unpredictably, the vowel of the second syllable is often lengthened 
(70% of our sample, 49/69). 

The monosyllabic plural pattern (2c), usually suffixed with +at, +ay, 
or +aan, is widespread, but at very low levels of frequency in all classes, 
indicating nonproductivity. Overall, it accounts for only 4% (95/2694) of 
the triliteral broken plurals in our sample.3 It is tempting to treat this 
pattern as root-and-template morphology, but the cvid6nce is not compel- 
ling. The predominance of suffixing in this class suggests a process of 
presuffixal ellipsis, which would then be exceptionless before the suffix 
+aan when it appears in broken plurals. Alternatively, one could regard 
these suffixes as choosing a monosyllabic stem canon, along the lines of 
Yokuts (Archangeli 1983) or Southern Sierra Miwok (Smith and Hermans 
1982; Smith 1985). 

The one populated nonsuffixing form, CuCC, is almost entirely limited 
to deverbal adjectives of color or bodily defect, a semantic class that also 
plays a role in the Arabic verbal system. Although in the masculine 

I Quadriliteral nouns cannot form monosyllabic broken plurals. This follows from the prin- 
ciple of melody conservation (McCarthy and Prince 1986) and the canons of Arabic syllable 
structure - a single quadriconsonantal syllable (even with final consonant extrametricality) 
is prosodically impossible. 



PROSODIC MORPHOLOGY 215 

singular these adjectives normally have the pattern /CaCaC/ (surface 
?aCCaC), the feminine singular has the same canonical monosyllable 
CvCC shape as the plural: m. sg. 2ahmar, f. sg. hamr+aa 2, pl. humr 
'red'. Therefore the plural can be formed by imposing IuI vocalism on the 
independently required monosyllabic stem allomorph.4 

The trochaic pattern (2b) is widespread and assumes an important if 
not exclusive role in 3 distinct lexical niches: 

Feminines CiCC+at and CuCC+at form plurals CiCaC and CuCaC, re- 
spectively, about 75% of the time (138/184). Examples: 
rukb +at/rukab 'knee', lhikm + atlhikam 'maxim'. 

Unsuffixed forms CvCvvC, with five distinct vocalizations, take the tro- 
chaic pattern as the modal (commonest) plural, in the range of 
50% in the large and various CaCiiC form-class (134/265) to 
61% in CaCuuC (17/29). The choice among the various trochaic 
plural patterns of these nouns is partly determined on semantic 
grounds; we take this up in Section 5.3. Examples: waziirlwuz- 
ar + aa? 'vizier', kitaablkutub 'book', janaabP?aJnib+at (from 
/janib+ at/) 'wing'. 

The lexicalized participles CaaCiC take the trochaic plural (CaCaC+at or 
CuCaC+at, depending on the phonology of the root) at a rate 
of 22% (54/245). This puts the trochaic plural about on a par 
with the CuCiCia(a)C form just discussed (28%, 69/245) and 
the iambic pattern CawaaCiC (26%, 65/245), with 30 nouns 
taking more than one of these plural patterns. Examples: taalib- 
Italab + at 'seeker; student', saaqiylsuqay+at 'cupbearer'. 

For these cases it appears that a root-and-template approach is appropri- 
ate. The template is the disyllabic quantitative trochee (McCarthy and 
Prince 1986, forthcoming b; Hayes 1987), comprising two moras and two 
syllables, with an extrametrical final consonant (that is, CvCv(C)). The 
choice of vocalism is predictable in the feminines: it is just that of the 
singular, with the vowel /a! supplied to head the second syllable. 

The iambic pattern is one that truly dominates the lexicon (examples 
below in (4)). Triliteral nouns are built on four major stem canons: CvCC, 
CvCvC, CvCvvC, and CvvCvC; gender suffixation splits each category in 

I Wright (1971: p. 200) reports that CvCaaC singulars from medial w roots also form 
monosyllabic plurals: nawaar, nuur (from Inuwrl) 'a middle-aged, married woman'. Our 
lexical material contains only four nouns behaving in this way; the remaining twenty or so 
CvwaaC singulars form expected iambic or trochaic plurals. 
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two, with +0 for formal masculines and +at for feminines. Of the eight 
major canonical classes thus distinguished, the iambic plural is overwhelm- 
ingly favored in four, which include all possible stem shapes: 

83% of the populous unsuffixed monosyllabic noun class CvCC form 
iambic plurals (567/681). Of the remainder, 66% have an iam- 
bic plural doublet (75/114). 

81% of simple unsuffixed disyllables CvCvC take iambic plurals (174/213). 
Of the remainder, 54% have the iambic plural as one of several 
options (21139). 

88% of feminines CvCvvC + at take iambic plurals (148/168) (including a 
predictable alternant with roots ending in a high glide). In all 
of the remainder the iambic plural is one option, usually in 
competition with the feminine sound plural. Therefore the iam- 
bic plural has complete coverage in this class. 

97% of feminines CvvCvC + at take iambic plurals (87/89). 

Furthermore, the iambic plural is important in three of the remaining four 
triliteral classes - CvCC+at, CvCvC+at, and CvvCvC - where it competes 
with the trochaic pattern. Only in the class of unsuffixed CvCvvC forms 
is it insignificant, at 8% (35/447). 

Finally, the iambic pattern is exclusively used for pluralization in the 
very large "quadriliteral" CvXCv(v)C class (which includes true quadrili- 
teral roots, bi- or triliterals with a derivational prefix, and CvvCvvC 
nouns). This class comprises between 1/4 and 1/3 of the nouns in our 
sample, with 817 members altogether. 

The results of our investigations are summarized by the following table: 

(3) Stem +0 (masculine) +at (feminine) 
CvCC / 
CvCvC / 
CvCvvC X 
CvvCvC / 
CvXCv(v)C !! 

Sigla: 
! All have iambic form as plural 

Greater than 90% have iambic form as a plural 
I Iambic plural is significant competitor (20%-50% total) 
X Iambic plural insignificant (less than 10%) 
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The facts are clear: the challenge is to substantiate the informal notion 
that a single pattern unites all the classes grouped under the iambic rubric. 

2.2. A Overview of the Iambic Plural System 

In (4) we display examples of broken plurals from all the classes where 
the iambic plural is the dominant or sole form: 

(4) Iambic Broken Plurals 
Singular Plural 

a. CvCC 
nafs nufuus 'soul' 
qidh qidaah 'arrow' 
hukm /hakaaml 'judgment' [?ahkaam] 

b. CvCvC 
?asad 2usuud 'lion' 
rajul rijaal 'man' 
iinab /Nanaab/ 'grape' [?a?naab] 

c. CvCvvC + at 
sahaab + at sahaa2ib 'cloud' 
jaziir + at jazaa?ir 'island' 
kariim + at karaa?im 'noble' 
haluub + at halaa2ib 'milch-camel' 

d. CvvCvC + at 
faakih + at fawaakih 'fruit' 
?aanis + at 2awaanis 'cheerful' 

e. CvvCv(v)C 
xaatam xawaatim 'signet-ring' 
jaamuus jawaamiis 'buffalo' 

f. CvCCv(v)C 
jundub janaadib 'locust' 
sultaan salaatiin 'sultan' 

The key invariant uniting these patterns is the initial iambic sequence 
CvCvv+. (As noted above, superficially exceptional forms like [2ahkaam] 
and [%a%naab] are metathetic.) Although the defining iambic sequence has 
a clearly templatic character, the familiar resources of root-and-template 
morphology are quite inadequate to the task of representing it. The fault 
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lies not in the notion of template but in its presumed dependence on the 
consonantal root; for the iambic plural systematically reflects aspects of 
the singular that the consonantal root does not determine. (Although 
Arabic templatic morphology is chiefly root-based, stem-based templatic 
formations, other than the broken plural, are also known; see McCarthy 
(1979) and Bat-El (1989).) 

Perhaps the most familiar of the non-root properties "transferred" from 
singular to plural (Hammond 1988) is the final-syllable vowel length in 
forms where the first syllable is heavy: 

(5) Root Singular Plural 
a. /jndb/ jundub janaadib 'locust' 

/sltnl sultaan salaatiin 'sultan' 
b. /xtrn/ xaatam xawaatim 'signet-ring' 

/jmsl jaamuus jawaamiis 'buffalo' 

The length of the vowel in the final syllable of the singular is carried over 
to the final syllable of the broken plural. This transfer of vowel length 
occurs only in singulars with an initial heavy syllable. 

Beyond obvious transfer, there are two other notable ways in which the 
shape of the plural depends directly on the prosody of the input stem. 
First, the number of syllables in the plural depends on the number of 
moras in the base. Bimoraic stems form disyllabic plurals; longer stems 
form trisyllabic plurals: 

(6) Root Singular Plural Prosody of base 
/nfs/ nafs nufuus bimoraic 'soul' 
/Tnb/ ?inab /ianaab/ bimoraic 'grape' 
/jndb/ jundub janaadib trimoraic 'locust' 
/shb/ sahaab + at sahaab trimoraic 'cloud' 

Second, triconsonantal singulars with a long vowel require a default conso- 
nant w, realized as ? under certain phonological conditions. The position 
of the long vowel in the base determines the position of the default 
consonant in the plural. A long vowel in the first syllable leads to second- 
syllable insertion; a second-syllable long vowel leads to third-syllable inser- 
tion. Thus, a-singular CvvCv(v)C corresponds to a plural CvwvvCv(v)C; 
a singular CvCvvC corresponds to a plural CvCvvwvC: 

(7) Root Singular Plural 
/xtml xaatam xawaatim 'signet ring' 
/jms/ jaamuus jawaamiis 'buffalo' 
/shb/ sahaab + at /sahaawib/ 'cloud' [sahaa?ib] 
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All of these properties of canonical form are carried over in one way or 
another from singular to plural, despite the fact that the root itself contains 
no information about canonical form. Equally absent from the root is 
information about idiosyncratic patterns of consonant spreading, which 
hold of both singular and plural: 

(8) Root Singular Plural 
Inwrf nuwwaar nawaawiir 'white flowers' 
/jlb/ jilbaab jalaabiib 'a type of garment' 
/tn/ tinniin tanaaniin 'sea monster' 

Similarly, the fact that a root is reduplicated rather than spread, though 
not encoded in the root itself, is rigorously carried over to the plural: 

(9) Root Singular Plural 
/zl/ zalzal + at zalaazil 'earthquake' 
/jd/ judjud jadaajid 'cricket (zool.)' 

This kind of information - vowel quantity, number of syllables, consonant 
spreading, or reduplicated status - is exactly what the root abstracts away 
from. In the true root-and-template derivational morphology of the noun 
and verb, only the root consonantism carries over from one form to 
another in a prosodically diverse set like {kitaab 'book', kaatib 'writer', 
katab 'wrote', kattab 'caused to write', kaatab 'corresponded', (?i)staktab 
'dictated', ...}. The broken plural, then, cannot be obtained with the 
ordinary resources of root-and-template morphology. 

The category root is also morphologically inappropriate as the basis of 
broken-plural formation, since some derivational affixes are transferred 
intact: 

(10) Affix Root Singular Plural 
Im+I Irhl/ marhal + at maraahil 'stage' 
Im+I /fthl miftaah mafaatiih 'key' 
/1+! /mOV ?umOul + at ?amaaOil 'example' 
lt+I Iqdrl taqdiir taqaadiir 'calculation' 
Iy+I /nb?/ yanbuu? yanaabMi? 'spring' 
1+ aan/ Isltl sultaan salaatiin 'sultan' 

Besides these affixes, the quasi-phonological 2 obtained by Ca Metathesis 
(see section 5.4) can participate in broken plural formation under the right 
conditions. The elative adjective 2akbar (from /kabarl by Metathesis) 
'greater, greatest' has two plurals: sound 2akbar + uun in a purely adjec- 
tival sense and broken 2akaabir for the lexicalized nominal 'grandees'. 

A final argument for the impossibility of obtaining the broken plural 
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from root-to-template mapping comes from the unusual phenomenon in 
the Classical language of the "plural-of-the-plural", in which a plural is 
formed from a stem that is itself a broken plural. (According to Wright 
(1971: 232), the plural-of-the-plural can be used when "the objects de- 
noted are at least nine in number, or when their number is indefinite.") 
Consider these examples: 

(11) Plural of the Plural 
Root Sg. Pi. Pi./Pi. Pl.IPl.lPI. 

a. klb kalb ?aklub ?akaalib 'dog' 
/kalub/ 

b. frq firq + at firaq ?afraaq 7afaariiq 'sect' 
/faraaq/ 

The immediate plural of kalb is /kalub/ which metathesizes to 2aklub. The 
consonant 2, inserted to fill the empty onset created by Ca metathesis, is 
treated on a par with any other stem consonant when plural formation 
reapplies. Similarly with firq, where the doubly derived plural-of-the- 
plural-of-the-plural 2afaariiq takes as input the metathesized plural-of- 
the-plural 2afraaq. Final-syllable vowel length in the trisyllabic plurals is 
transferred, of course, from the (already plural) base - and this vowel 
length comes from the prior pluralization process, not from the singular, 
much less from the root. 

These observations establish that the iambic plural is related directly to 
the actual stem from which it is formed, not to the root of that stem. But 
the relationship cannot be treated as simple holistic accommodation to a 
template. Under the Template Satisfaction Condition (TSC), formulated 
earlier in (ii), all templatic constraints are held to be obligatory; in Arabic 
root-and-template morphology this is demonstrably true, even in CV- 
based theories, where the TSC cannot be imposed as a universal.5 Yet 
the iambic plurals include both two- and three-syllable forms with diverse 
patterns of vowel length; no single template can obligatorily include them 
both. 

The problem is that there are two distinct systems of invariance: within 
the plural, the iambic invariant; and between the singular and plural, 
the various "transferred" structural properties. Only the within-plural 

I For example, the, realization of the Arabic CVCVC template with the biliteral root /sm/ 
by spreading the final consonant to yield samam shows that the TSC must be obligatory 
for templatic systems in CV-based theories. But the realization of the Tagalog CVCCV 
reduplicative template in balik-balik 'come back (continuative)' shows that the TSC also 
cannot be universal in such theories, since a medial C remains unfilled. 
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invariant is templatic; the singular-plural invariance is more like what 
happens in straightforward affixation. 

Under the TSC, a template can only include those elements that are 
required in every expression of the morpheme at hand. It follows that the 
plural template must be the canonical iambic foot (here realized necess- 
arily as CvCw, as we explain later), which directly expresses the plural 
invariant and includes no mention of irrelevant "optional" material. In 
order to generalize over mono- and disyllabic input, we must apply the 
template not to the entire stem but only to the first two moras of the stem. 
From this limitation, all transfer effects will follow. 

The formal details are pursued below, but even without them, it is 
possible to see how the analysis achieves its results: 

Consider first a monosyllable like nafs, pl. nufuus 'soul'. Its first two 
moras are naf. Mapping them onto the iambic template in such 
a way as to satisfy the basic syllabic requirement of Arabic - 
syllables must have onsets -, while replacing the vowel melody 
with /ul produces nufuu. In the context of the base form, this 
gives nufuus. 

In a bimoraic disyllable like 2asad 'lion', the first two moras are 2asa. 
The mapping proceeds as with nafs, yielding Pusuu to satisfy 
the template. 2usuud is the complete form in context. 

For jundub 'locust', the first two moras are jun. Of the plural vowel 
melody Ia-iI, the /a! spreads over the template, yielding janaa. 
The prosodically unaffected portion of the word picks up the 
lil giving dib. Taken together, we have janaadib. 

For sultaan 'sultan', the first two moras are sul. Proceeding exactly as 
with jundub, the templatic segment sul emerges as salaa, and 
the extra-templatic final syllable becomes tiin absorbing the lil 
of the plural melody /a_iI to give the plural valaatiin. 

The two-mora limitation isolates the substring that changes, leaving pros- 
odically unchanged the part that transfers intact. Discussion of formal 
matters, additional exemplification, and independent support are all dealt 
with below in section 3. 

2.3 Further Evidence of Iambicity 

Central to our account is the observation that the iambic plural is the only 
broadly-based, productive mode of plural formation in the language. Thus 
far, this point has been argued on the basis of evidence from the popul- 
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ation statistics of the lexicon. Three further arguments establish the pro- 
ductivity of the iambic pattern. 

The diminutive is an entirely productive, almost perfectly regular deri- 
vational process that is canonically nearly identical to the iambic plural. 
Compare the examples in (12): 

(12) Diminutives 
Noun Plural Diminutive 

a. CvCC 
nafs nufuus nufays + at 'soul' 
qidh qidaah qudayh arrow 
hukm /hakaaml hukaym 'judgment' 

b. CvCvC 
?asad ?usuud ?usayd 'lion' 
rajul rijaal rujayl 'man 
linab /Sanaab/ ?unayb 'grape' 

c. CvCvvC + at 
sahaab + at sahaa2ib suhayyib 'cloud' 
jaziir + at jazaa?ir juzayyir 'island' 
kariim + at karaa2im kurayyim 'noble' 
haluub + at halaa?ib hulayyib Imilch-camel' 

d. CvvCvC + at 
faakih + at fawaakih fuwaykih 'fruit' 
2aanis + at ?awaanis ?uwaynis cheerful' 

e. CvvCv(v)C 
xaatam xawaatim xuwaytim 'signet-ring' 
jaamuus jawaamiis juwaymiis 'buffalo' 

f. CvCCv(v)C 
jundub janaadib junaydib 'locust' 
sultaan salaatiin sulaytiin 'sultan' 

The diminutive differs from the iambic pluiral only in the vocalization 
of the first and second (therefore templatic) syllables: diminutive u+ay 
contrasts with plural a+i. All other aspects of plural formation are re- 
plicated in the diminutive as well - in particular, the plural data in (5-10), 
demonstrating transfer of various stem properties, are paralleled exactly 
in the diminutive, showing that the diminutive too is incompatible with 
simple mapping of root to template. 
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The particular significance of the diminutive is that it adopts the iambic 
mode of formation virtually without exception. Even individual nouns or 
noun patterns that never take iambic plurals do form diminutives on the 
iambic pattern 

(13) Noun Plural Diminutive 
hind hind + aat hunayd + at 'woman's name' 
kaafil kuffal kuwayfil 'breadwinner' 
kaafir kuffaar kuwayfir 'infidel' 
rukb + at rukab rukayb + at 'knee' 
hikm + at hikam hukaym + at 'maxim' 
waziir wuzar + aa? wuzayyir 'vizier' 
kitaab kutub kutayyib 'book' 

The vitality of the iambic plural pattern is therefore confirmed: identical 
morphological resources are exercised in the indisputably productive and 
general diminutive, even in cases where iambicity is not an option in the 
plural. 

A second structural argument for the core status of iambic pluralization 
comes from the plural-of-the-plural phenomenon. The plural-of-the-plu- 
ral, if broken, is normally iambic, even when the base noun itself takes a 
non-iambic plural, and, strikingly, even when the simple plural is of a 
shape that would normally resist the iambic plural. The following examples 
illustrate these points: 

(14) Singular Pi. Pi./PI. 
dilaM ?adluM ?adaaliM 'rib' 
Suqaab iuqb + aan Saqaabiin 'eagle' 
jamal jimaal jamaa?il 'he-camel' 

dila ? and ?uqaab form trochaic (metathesizing) and monosyllabic plurals, 
respectively, yet they assimilate to the iambic pattern in the plural-of-the- 
plural. The simple plural jimaal is a masculine noun CvCvvC, a type that 
very rarely takes an iambic plural. Nevertheless, its plural-of-the-plural is 
iambic. This shows that the iambic plural has regular, default status within 
the domain of broken pluralization, in much the same way that external 
suffixation has default status within the whole category of nouns. Deverbal 
nouns bypass the entire broken-plural system (just as denominal verbs 
bypass the ablaut system of English: grandstanded); similarly, broken 
plurals - as stems - bypass the lexically-restricted trochaic and monosylla- 
bic subsystems of pluralization. The iambic plural is unambiguously the 
productive pattern, in that it alone applies to derived forms. 

The final argument for the centrality and productivity of iambic pluraliz- 
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ation comes from the treatment of loanwords. We have not studied the 
treatment of loans systematically in our Modern Standard Arabic lexical 
material, although it is immediately apparent that loanwords always form 
iambic plurals even when the singulars are canonically consistent with 
other modes of pluralization. Smeaton (1973) reports the results of a 
comprehensive study of loans in a conservative Saudi Bedouin dialect. 
The broken plurals of loans are always formed on the iambic pattern, 
even though other options are available in this dialect. In the following 
examples, we have changed Smeaton's transcription to conform to our 
own conventions and have abstracted away from the superficial phonology 
of the dialect: 

(15) Singular Plural 
bass busuus 'bus' 
bult buluut 'bolt' 
rayl ?aryaal 'rail' 
huub (/huwb/) ?ahwaab 'hub' 
hafiiz hafaayiz 'office' 
dariig + at daraayig 'window (Persian)' 
baarii bawaarii 'bar' 
muutur mawaatir 'motor vehicle' 
xaaguug + at xawaasiig 'spoon (Persian)' 
bansil banaasil 'pencil' 
bistin basaatin 'piston' 
6ingaal canaagiil 'fork (Persian)' 
dirwaaz + at daraawiiz 'gate (Persian)' 

The complete generality of the iambic plural is apparent from these ex- 
amples, which range over all the stem canons. 

3. THE IAMBIC PLURAL AND DIMINUTIVE IN DETAIL 

Our purpose now is to provide a comprehensive formal specification of 
the mechanisms of iambic plural, and by extension diminutive, formation. 
We first take up the major theoretical prerequisites to the analysis, pros- 
odic specification of a domain and the overwriting of one vowel melody 
by another. We then apply these results to the detailed analysis of the 
iambic plural. Finally, we provide independent support within the langu- 
age for two important features of the description, the bimoraic minimal 
word and the iambic template. 
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3.1. Prosodic Specification of the Morphological Base 

Morphological processes usually operate on a base that is defined in purely 
morphological terms: e.g., suffix the plural morpheme to a noun stem. 
Even most kinds of reduplication and templatic morphology, though for- 
merly regarded as "base-dependent" (Aronoff 1976), exhibit only mor- 
phological base dependency: copy and associate the stem melody; link the 
Arabic root to a template. Phonological processes in the lexicon also 
typically take units of morphological structure as the domain in which they 
operate, as with cyclic and edge-dependent rules. In certain circumstances, 
however, rules deviate systematically from this normal state of affairs by 
calling on phonological criteria to further delineate the base or the domain 
to which they apply. In this section we develop a theory of phonological 
circumscription of the morphological base, offering a formal account suf- 
ficiently detailed to support the analysis of Arabic.6 

Rules of phrasal phonology provide a clear case of phonological circum- 
scription, because their domains are obtained from a combination of 
grammatical and prosodic information (Selkirk 1984 inter alia). Within the 
lexicon - and therefore nearer to present concerns- a key instance is the 
use of extrametricality to redefine the location of an edge for purposes of 
a given rule or set of rules. According to the usual understanding, a 
single phonological constituent - segment, mora, syllable, foot - may be 
designated as extrametrical at an edge (Hayes 1982; Harris 1983), subtract- 
ing it from the morphological domain that the rules reckon with. Extra- 
metricality has been extensively studied in phonology; we claim that it 
can be seen as well in the most commonly encountered variety of infixing 
morphology, turning prefixes and suffixes into infixes that stand one unit 
from an edge (McCarthy and Prince 1986, forthcoming b). 

As a first step toward explicating the general phenomenon of prosodic 
circumscription of bases, let us develop an account of extrametricality. 
We need to clarify what it means to have an operation, either phonological 
or morphological, apply under an extrametricality constraint. Our tactic 
will be to characterize the analysis of the base implicit in the notion of 
extrametricality, and then to show how this analysis, when made explicit, 
allows us to generalize the ordinary notion of "operation on a base". 

First, the implicit analysis of the base. We need to recognize a function 
which, given a base B, will pick out the part of B that is characterized by 
the extrametricality constraint. The function will return the designated 

6 Some aspects of our approach to formalizing the theory of prosodic specification have 
been influenced by Hoeksema's notion of a "head operation" (Hoeksema 1985; see also 
Pollard 1984, Bach 1979: p. 516; 1984). 
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