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The interaction of vowel quality and pharyngeals in Sephardic Modern Hebrew 

Itsik Pariente 

Abstract 

 

This paper examines the complex interactions between pharyngeals and vowel quality in 

Sephardic Modern Hebrew. Phonetically similar to low vowels, gutturals in general and 

pharyngeals in particular tend to trigger vowel lowering and epenthesis of low vowels. Sephardic 

Modern Hebrew exhibits multiple strategies in order to avoid the proximity of non-low vowels to 

pharyngeals. The language processes take into account several factors, including the syllabic 

position of the pharyngeal (onset or coda), prosody (stress) and lexical category (nouns vs. 

verbs).   

1 Introduction  

 

This paper describes and analyzes the phonological prohibition on the proximity of non-low 

vowel to pharyngeals in Sephardic Modern Hebrew (henceforth SMH) in the framework of 

Optimality Theory (OT) (Prince and Smolensky 1993/2004). Indeed, one of the best known 

properties of pharyngeals is their preference for appearing next to low vowels (McCarthy 1994).  

SMH exhibits a multitude of behaviors with regard to this prohibition, depending on the 

syllabic position of the pharyngeal (onset or coda), the metrical position of the pharyngeal 

(stressed syllable vs. unstressed syllable) and the morphological system (nouns vs. verbs).  

This paper is organized as follows: section 1.1 overviews the SMH data and section 1.2. 

overviews the necessary language background. Section 2 provides an Optimality theoretic 

analysis of the data. Section 3 discusses the co-phonology approach taken in this study and its 

implications, and  section 4 concludes the paper. 
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1.1  SMH Pharyngeals in non-low vowel contexts 

 

SMH permits pharyngeals [ћ, ʕ] to appear after a non-low vowel, if the non-low vowel and the 

pharyngeal are not syllabified into the same syllable, i.e. the pharyngeal is in an onset position, 

as in (1): 

(1) Non-low vowel and pharyngeals syllabified into different syllables: 

  ta.pu.ћím ‘apples’     cf.  ta.pu.zím ‘oranges’ 

  je.ћa.pés ‘he will search’   cf.  je.da.béʁ ‘he will talk’  

  si.ћék ‘he was playing’   cf.  di.béʁ ‘he talked’ 

  ma.nó.ʕa ‘motor’     cf.  ma.nóf ‘crane’ 

  ʃi.ʕéʁ ‘he assumed’     cf.  di.béʁ ‘he talked’ 

 

However, when pharyngeals and non-low vowels are syllabified into the same syllable, various 

processes take place. If the pharyngeal appears after an unstressed high vowel, the vowel is 

lowered to [a] in the noun system, as in (2), and to [e] in the verb system, as in  (3): 

 

(2)  Pharyngeal after an unstressed non-low vowel in the noun system:1   

  maʕa.mád2 ‘status’     cf.  mig.dál ‘tower’ 

  maʕa.ʁé.xet ‘systm’     cf.  mik.té.ʁet ‘pipe’ 

  maћ.sán ‘warehouse’    cf.  mig.dál ‘tower’ 

  maћ.bé.ret ‘notebook’    cf.  mik.lé.det ‘keyboard’ 

                                                 
1 An intrusive vowel is heard between the ʕ and the following consonant, represented by [

a
 ]; it is a case of an 

intrusive echo vowel that eases perception of consonant clusters. The value of this vowel is copied from the 

preceding vowel. This vowel is non-syllabic and ʕ is syllabified as coda. For general discussion, analysis and 

typology of intrusive vowels see Hall (2006); for SMH vowel intrusion and evidence of its non-syllabic nature, see 

Pariente (2010). 
2 The Underlying Representation  is assumed to be /miћsan/ with /i/ before the unvoiced pharyngeal and not 

/maћsan/ with underlying /a/ due to the fact that a maCCaC template is not present in the morphology of the 

language. 
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(3)  Pharyngeal after an unstressed high vowel in the verb system:3 

 neʕe.káʁ ‘it was uprooted’   cf.  nig.máʁ ‘it was finished’ 

 heʕe.víʁ ‘he transferred’   cf.  hit.ћíl ‘he began’ 

 neћ.káʁ ‘he/it was investigated’ cf.  nig.máʁ ‘it was finished’ 

 

If, however, the unvoiced pharyngeal ћ appears after a stressed non-low vowel, [a] is inserted 

before it (in both nouns and verbs), as in (4): 

(4) ћ after a stressed vowel4 

ʃa.tí.aћ ‘carpet’     cf.  ʃa.tíl ‘seedling’  

mó.aћ ‘brain’      cf.  ʃót ‘whip’ 

bi.tú.aћ ‘insurance’     cf.  ni.gún ‘melody’ 

maf.té.aћ ‘key’     cf.  mav.ʁég ‘screwdriver’ 

hiv.tí.aћ ‘he promised’    cf.  hit.ћil ‘he began’  

him.lí.aћ ‘he salted’    cf.  hit.ћíl ‘he began’ 

di.vé.aћ ‘he reported’    cf.  di.béʁ ‘he talked’ 

hit.ka.lé.aћ ‘he took a shower’   cf.  hit.la.béʃ ‘he dressed’  

 

                                                 
n system, i.e. a high vowel is acts like the nou CaCaCThis generalization has one exception: the verb template  3

lowered to [a]: 

 

yaħmod ‘he will covet’   cf.  yignov ‘he will steal’   
yaħšov ‘he will think’   cf. yignov ‘he will steal’  
yaʕazov ‘he will leave’   cf.  yignov ‘he will steal’  

yaʕamod ‘he will stand’   cf.  yignov ‘he will steal’  

 
The historical reason for this behavior is that the original vowel was [a], and that at some point unstressed [a] in 

closed syllables became [i]; this did not happen before a pharyngeal. A satisfying synchronic explanation has yet to 

be suggested.  

low vowel in the language since an epenthetic vowel is inserted to syllabify -ʕ does not appear after a stressed non 4

the ʕinto an onset position. 

    
hif.tí.ʕa ‘he surprised’   cf.  hit.ћil ‘he began’.  

    ʃa.vú.ʕa ‘week’    cf.  tap.úz ‘orange’  

        ló.ʕa ‘pharynx, throat, maw’ cf.  ʃót ‘whip’ 
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The multiple processes presented in (1)–(4) all aim at creating adjacency between 

pharyngeals and low vowels, as phonetic studies on pharyngeals5 (Delattre 1971; Perkell 1971) 

show that low vowels involve some pharyngeal constriction, with concomitant acoustic 

similarities between the vowel [a] and the pharyngeals (high F1). Al-Ani (1970), Ghazeli (1977), 

Klatt and Stevens (1969) and Butcher and Ahmad (1987) show that pharyngeals have high F1. 

They also found that at the consonant/vowel boundary, ʕ has a relatively low F2 (1200-1400Hz 

range). This shared property of low vowels and pharygeals triggers phonological processes in 

order to avoid the proximity of non-low vowels and pharyngeals (McCarthy 1994). 

1.2. Relevant language background  

 

The present study is based on data from SMH spoken by native speakers living in Israel. The 

data were collected by the author.  

Hebrew has two different dialects with almost identical grammars; in the revival of the 

language, people who spoke Arabic as a first language had no problem articulating the historical 

pharyngeals, whereas people who spoke European languages (mostly Yiddish and Russian) 

could not articulate pharyngeals. The descendants of the first group are speaking Sephardic 

Modern Hebrew, and the descendants of the second group speak General Modern Hebrew.  

Since the morpho-phonology of the two groups was directly adopted from Tiberian 

Hebrew, two distinct grammars have emerged to account for the surface effects of the 

pharyngeals (see Pariente 2012 for a discussion of General Modern Hebrew). The only 

                                                 

 
5 The vast majority of the literature on the pharyngeal consonants focuses on the various dialects of Arabic, due to 

the fact that pharyngeals are present in all dialects of Arabic and the language is one of the most common languages 

of the world. Studies on Arabic are relevant for contemporary Hebrew since the early speakers of Sephardic Hebrew 

were native speakers of Arabic dialects, and indeed Laufer and Bear (1988) found a great deal of similarity in the 

pronunciation of pharyngeals in the two languages.  
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difference between the general dialect, which is the main dialect in Israel, and SMH is the 

existence of pharyngeal consonants in SMH. SMH is used in areas that are populated mostly by 

speakers of Sephardic origin (mainly Yemenite Jews). 

The inventory of consonantal segments, presented in the usual way left to right according 

to articulatory position, and vertically according to the type of articulation, is presented in Table 

1:  

Table 1: The consonants of Sephardic Modern Hebrew 

 

 Bilabial Labio-

dental 

 

Alveolar Palato 

Alveolar 

Palatal Velar Uvular Pharyngeal Glottal 

Stop p    b  t          d   k       g   ʔ 
Fricative  f       v     s          z ʃ            ʒ  x  ћ           ʕ h 
Affricate    ʦ ʧ          ʤ      
Nasal m  n       
Liquids   l    ʁ   
Glides     j     

 

The vocalic system of SMH is identical to the vocalic system of General Modern Hebrew and 

consists of five phonemic vowels (Table 2): 

 

Table 2: The vowels in Sephardic Modern Hebrew 

 

 Front Back 

High i u 

Mid e o 

Low                a 

 

Traditionally, Semitic morphology is referred to as Root-and-Pattern morphology. This view 

assumes a distinction between Consonantal Roots and Templates. Stems consist of the 

interdigitation of the Consonantal Root and the Template (Nonconcatenative Morphology – 

McCarthy 1981). The Consonantal Root encodes the core semantic properties, while the 
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Template encodes the person, number, gender, tense, aspect, mood, voice and other grammatical 

properties (in Hebrew terminology, the Templates for verbs are called binyanim and for nouns 

mishkalim). The root usually consists of three consonants that appear in a fixed order. Every 

Template is composed of prosodic structure, Vocalic Pattern, and sometimes a prefix (see Bat-El 

2003 for a detailed discussion on Modern Hebrew verbal Templates).  

Vocalic Patterns are morphemes composed of vowels. The order and quality of these 

vowels is arbitrary although fixed. The prosodic structure of the language is derived by specific 

language ranking of universal prosodic constraints, and it determines the syllabic structure of the 

word.  

The existence of the Consonantal Root as an independent morpheme is highly 

controversial in the literature. Bat-El (1994, 2003) and Ussishkin (1999) offer an approach which 

is surface-based and eliminates the Consonantal Root completely from the grammar, using stems 

and words as the base for derivation. That debate is outside the scope of this paper.  

To sum up, every word in Nonconcatenative Morphology has to be specified for a 

Template in the lexicon (Bat El 1989). The following tables survey the verbal and most common 

noun Templates of Modern Hebrew. The verbs are given in the third-person singular forms. The 

verb Templates (Binyanim) are abbreviated as B1, B2, etc. The list of Binyanim in (5) is adapted 

from Bat-El (2003), and the list of noun Templates (Mishkalim) in (6) is adapted from Pariente 

(2012). 

(5) MH Binyanim  

Past  

Ca.CáC B1 

niC.CáC B2 

hiC.CíC B3 

Ci.CéC B4 

hit.CaC.éC B5 
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(6) Affixed mishkalim in Modern Hebrew 

Mishkal  Example  Gloss Example Gloss 

maCCéC mavʁég ‘screwdriver’ maʃpéx ‘funnel’ 

maCCeCá  makdeћá  ‘drill (tool)’ maʦlemá  ‘camera’ 

miCCáC miʃtáʁ ‘regime’ mivʦáʁ ‘fortress’ 

miCCaCá milћamá ‘war’ miʃtaʁá  ‘police’ 

tiCCóCet tiʁgólet ‘drill’ tixtóvet ‘correspondence’ 

taCCíC taʁgíl ‘exercise’ taxtív ‘dictate’ 

taCCúC taʃlúm ‘payment’ tamʁúʁ ‘road sign’ 

taCCuCá tavʁuʔá ‘sanitation’ taћbuʁá ‘transport’ 

miCCéCet mivʁéʃet ‘brush’ mizћélet ‘sled’  

ʔaCCaCá ʔazkaʁá ‘memorial’ ʔavћaná ‘diagnosis’ 

miCCóC miʦbóʁ ‘accumulation’ mizmóʁ ‘psalm’ 

 

Since pharyngeal-triggered lowering and epenthesis are interconnected with the metrical system 

of the language, I review it here briefly. Hebrew is a quantity insensitive language with default 

final stress. Two competing analyses have been presented to account for these facts: (i) Hebrew 

stress consists of binary strong feet (enclosed in square brackets), either iambic or trochaic 

([ganáv], [yéled]) (see, e.g., Bolozky 1982; Graf and Ussishkin 2003; Bat El 2005); (ii) Hebrew 

stress consists of trochaic feet, either binary or degenerate (ga[náv], [yéled]) (see, e.g.,  Becker 

2002; Pariente and Bolozky 2014).6 I adopt the trochaic analysis of Hebrew, which claims that 

the accentual system of Modern Hebrew is best analyzed as consisting of only trochaic feet (see 

Pariente and Bolozky 2014 for discussion).  

(7)  Stress related constraints 

  

 TROCHEE (Prince and Smolensky 1993/2004; McCarthy and Prince 1993) 

 Feet are left-headed. 

 

 FOOTBINARITY (FTBIN) (Prince 1980; Prince and Smolensky 1993/2004) 

 Feet must be binary under syllabic or moraic analysis.  
 

                                                 
6 Secondary stress in Hebrew is discussed in most of the generative literature on stress, beginning with Bolozky 

(1982), where it is described as appearing on every other syllable to the left of the primary stress. However, Becker 

(2003) finds no acoustic evidence for secondary stress either by pitch or by vowel length. In the following example 

he identified only one point of high pitch and one (phonetically) long vowel: hagamadoním   ‘the little dwarfs’. 
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 RIGHTMOST (ALIGN (PRWD, R, HEAD-FT, R)) (Cohn and McCarthy, 1994) 

The right edge of every prosodic word is aligned with the right edge of some head foot. 

 

I assume that feet are always trochaic in the language (binary or unary). This means that TROCH 

is un-dominated in the language and must outrank FTBIN.  

(8)  Stress and foot structure in Hebrew verbs 

/katav/ TROCH RIGHTMOST FTBIN 

  (a) ka[táv]   * 

(b) [ka.táv] *!   

(c) [ká.tav]  *!  

 

In tableau (8), candidate (c) has non-final stress, so it is ruled out by RIGHTMOST. 

Candidates (a) and (b) both have final stress, but a different foot structure: binary iamb in (b) and 

unary in (a). Candidate (a) is chosen over (b) due to the ranking of TROCH above FTBIN.  

 

2 OT analysis   

 

The data above show that the prohibition on the proximity of non-low vowels to pharyngeals is 

hierarchical, i.e. the prohibition in the domain of the syllable is stronger than the general 

prohibition on the proximity of non-low vowels to pharyngeals. Formulating a general constraint 

(9) and a syllable-domain constraint (10) can capture this hierarchy: 

 

(9) *V+highPHARYNGEAL – “high vowels before a pharyngeal are forbidden” 

 

(10) *V+highPHARYNGEAL]σ (*V+highPHAR]σ) – “high vowels before a pharyngeal are forbidden 

within the domain of the syllable” 

 

These constraints are in a fixed ranking in which the constraint militating against the more 

marked structure outranks the constraint militating against the less marked structure (in 

accordance with the markedness hierarchy of Smolensky 1993). A language cannot allow a non-
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low vowel to precede a pharyngeal within the domain of the syllable without allowing it when 

the vowel and the pharyngeal are syllabified into different syllables.  

 

(11) *V+highPHARYNGEAL]σ >> *V+highPHARYNGEAL 

Nowhere in the language can we find the effects of the constraint *V+highPHARYNGEAL; 

however, the constraint *V+highPHARYNGEAL]σ affects the phonological system of SMH in 

different ways, suggesting the ranking in (12): 

 

(12) *V+highPHARYNGEAL]σ >> FAITH >>*V+highPHARYNGEAL 

 

Since high vowels and mid vowels may behave differently with regard to the prohibition of 

adjacent non-low vowels and pharyngeals, different constraints must be formulated for high 

vowels and for mid vowels. The constraint in (13) encodes the prohibition on mid vowels 

preceding pharyngeals. 

  

(14) *V-lowPHARYNGEAL]σ (*V-lowPHAR]σ) – “non-low vowels before a pharyngeal are   

forbidden within the domain of the syllable” 

 

 

Since there is more similarity between the pronunciations of mid vowels and pharyngeals than 

between the pronunciations of high vowels and pharyngeals, these constraints are also in a fixed 

ranking. A language cannot allow a high vowel to precede a pharyngeal within the domain of the 

syllable without allowing a mid vowel to precede a pharyngeal within the domain of the syllable 

(14). 

(14)  *V+highPHARYNGEAL]σ >>*V-lowPHARYNGEAL]σ 
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The data given in section 1.1. also reveal that the noun system and the verb system in SMH are 

subject to different processes with regard to the prohibitions on the proximity of high and mid 

vowels to pharyngeals. Different rankings in one language – one for the noun system and one for 

the verb system – may account for the fact that nouns act differently to verbs. 

 In OT, morphologically conditioned phonology (i.e. the nature of a process depends on the 

morphological category, namely the noun system and the verb system) has been approached in 

two ways. One approach is to posit a single fixed constraint ranking for the entire language. 

Constraints within that fixed ranking are parameterized to apply to designated morphological 

categories, e.g. verbs vs. nouns, words vs. phrases etc. This approach is known as the indexed 

constraints approach (McCarthy and Prince 1995; Urbanczyk 1996; Pater 2000, among others). 

The second approach is to keep phonological constraints purely phonological, but to posit a 

range of distinct co-phonologies (Orgun 1996; Anttila 2002; Inkelas and Zoll 2007, among 

others) 

Following Anttila (2002), who examines data from Finnish and provides persuasive 

arguments in favor of the co-phonology hypothesis (for example, it is shown that indexed 

constraints predict unattested systems), I adopt the co-phonology mechanism in my analysis (see 

also Inkelas and Zoll 2007 for further arguments in favor of the co-phonology approach). 

2.1. The noun system  

 

The SMH noun system prohibits non-low vowels from preceding pharyngeals. To deal with this 

situation the noun system implements different strategies depending on the status of the vowel 

preceding the pharyngeal: (i) If the vowel is not stressed, it is always lowered to [a] (see (2)); (ii) 

if the vowel is stressed, it does not change; however, epenthesis of a low vowel occurs if the 



438.-(2), 42149 ,Folia Linguistica . (2015). The interaction of vowel quality and pharyngeals in Sephardic Modern Hebrew.tsikPariente, I 

 11 

pharyngeal is the unvoiced ћ (see (4)) – the voiced ʕ is never syllabified as the coda of a stressed 

syllable (see footnote 4). 

Since lowering of a non-low vowel occur, *V+highPHARYNGEAL]σ and DEP-IO must 

outrank the faithfulness constraint militating for identity value of height: IDENT-IO [high/low] 

(Prince and Smolensky 1993/2014). 

(15) IDENT-IO [high/low] – “An output vowel, and its input correspondent, has identical values 

for the feature [high/low]” 

 

This ranking is demonstrated in tableau (16) below:  

(16) Noun system lowering 

 

 

 

 

In tableau (16), the underlying form /miћsan/ contains a high vowel before a pharyngeal. The 

faithful candidate (a) is ruled out by *V+highPHAR]σ, which militates against high vowels before a 

pharyngeal in the same syllable. In candidate (b), a vowel is inserted between ћ and the high 

vowel; however, it is ruled out by the high ranking constraint DEP. In candidate (c), the high 

vowel [i] is lowered to the mid vowel [e] so it does not violate *V+highPHAR]σ; however, it 

violates the high ranked constraint  

*V-lowPHAR]σ, , which militates against mid vowels before a pharyngeal in the same syllable, and 

is therefore ruled out. In the winning candidate (d), the high vowel [i] is lowered to the low 

vowel [a], so none of the high-ranked constraints are violated but the low ranked IDENT 

constraints are both violated. 

/miћsan/ *V+highPHAR]σ *V-lowPHAR]σ DEP IDENT  

[high] 

IDENT  

[low] 

a. miћ.sán *! *    
b.  mi.aћ.sán   *!   
c. meћ.sán  *!  *  
d. maћ.sán    * * 
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Stressed vowels, however, do not change to satisfy *V+highPHAR]σ. This is a case of 

positional blocking of a phonological process due to the positional privilege of stressed syllables 

(Beckman 1998); in other words, stressed vowels fail to undergo a process which unstressed 

vowels are targeted for. This blocking of vowel lowering in stressed syllables results from the 

effect of the high ranked positional faithfulness constraints, IDENT-σ́ [high/low] (Beckman 

1998). 

(17)  IDENT-σ́ [high/low] – ‘Output segments in a stressed syllable and their input 

correspondents must have identical specifications for the feature [high/low]’ 

 

In words with ћ after a stressed vowel, epenthesis takes place (ta.pú.aћ). This result means that 

IDENT-σ́ [high/low], *V+highPHAR]σ and *V-lowPHAR]σ are all ranked above DEP,  as can be seen 

in (18):  

(18) Noun system epenthesis after a stressed high vowel 

 

 

 

 

In tableau (18), the underlying form /tapuћ/contains a high vowel before a pharyngeal. The 

faithful candidate (a) is ruled out by *V+highPHAR]σ. In candidate (b), the high vowel [i] is 

lowered to the low vowel [a] and it is ruled out by IDENT-σ́[high/low]. In candidate (c), the high 

vowel [i] is lowered to the mid vowel [o] and it is ruled out by IDENTσ[́high]. In the winning 

candidate (d), a low vowel is inserted between ћ and the high vowel violating DEP. 

Tableau (19) below demonstrates that the same ranking yields the same result (epenthesis) 

when the vowel preceding the pharyngeal is a mid vowel. 

 

/tapuћ/ IDENT-σ́ 
 [high] 

IDENT-σ́ 
 [low] 

*V+high 

PHAR]σ 
*V-low 

PHAR]σ 
DEP IDENT  

[high] 

IDENT  

[low] 

a. ta.púћ   *! *    
b. ta.páћ *! *    * * 
c. ta.póћ *!     *  
 d.ta.pú.aћ     *   
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(19) Noun system epenthesis after a stressed mid vowel 

 

 

 

 

In sum, the ranking of the noun system is as represented in Figure 1: 

 
 *V+highPHAR]σ    IDENT-σ́ [high/low]     

 

 *V-lowPHAR] σ 
                  

DEP 

 

IDENT-IO [high]      IDENT-IO [low]      

Figure 1: Ranking of the noun system 

       

2.2 The verb system 

 

The SMH verb system also prohibits non-low vowels from preceding pharyngeals, but is slightly 

less strict than the noun system. A high vowel preceding a pharyngeal in the verb system it is 

lowered; however, the lowering is not total in the sense that the vowel is not lowered to [a], but 

rather to [e]. The data from (3), are repeated here as (20).  

(20)  Pharyngeal after an unstressed high vowel in the verb system: 

 neʕe.káʁ ‘it was uprooted’   cf.  nig.máʁ ‘it was finished’ 

 heʕe.víʁ ‘he transferred’   cf.  hit.ћíl ‘he began’ 

 neћ.káʁ ‘he/it was investigated’ cf.  nig.máʁ ‘it was finished’ 

  

-*VIO[low] are ranked above -DENTIO[high] and I-DENTlowering is optimal if I-Semi

.σ ]HARPlow 

/moћ/ IDENT-σ́ 
 [high] 

IDENT-σ́ 
 [low] 

*V+high 

PHAR]σ 
*V-low 

PHAR]σ 
DEP IDENT  

[high] 

IDENT  

[low] 

a. móћ    *!    
b. máћ  *!     * 
c. móaћ     *   
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(21) Semi-lowering in the vowel system 

 

 

 

 

In tableau (21), the underlying form /niћkaʁ/ contains a high vowel before a pharyngeal. The 

faithful candidate (a) is ruled out by *V+highPHAR]σ. In candidate (c), the high vowel [i] is 

lowered to the low vowel [a], thus violating the IDENT constraints and is ruled out. In candidate 

(d), a vowel is inserted between ћ and the high vowel and it is ruled out by DEP. In candidate (b), 

the high vowel [i] is lowered to the mid vowel [e], so it does not violate *V+highPHAR]σ, though it 

violates *V-lowPHAR]σ, which militates against mid vowels before ћ in the same syllable. Since in 

the verb system this constraint is ranked lower than the IDENT constraints and in fact is the 

lowest constraint in the hierarchy, (b) is the winning candidate. 

As in the noun system, stressed vowels in the verb system do not change to satisfy 

*V+highPHAR]σ, and epenthesis takes place when the pharyngeal is ћ. Consider some of the data 

from (4), repeated here as (22); note that the voiced ʕ is never syllabified as the coda of a 

stressed syllable (see footnote 4). 

(22) ћ after a stressed vowel in the verb system 

 hiv.tí.aћ ‘he promised’    cf.  hit.ћil ‘he began’  

 him.lí.aћ ‘he salted’    cf.  hit.ћíl ‘he began’ 

 

 

 

 

 

 

/niћkaʁ/ *V+high 

PHAR]σ 
DEP IDENT- 

[high] 

IDENT- 

[low] 

*V-low 

PHAR]σ 

a. niћ.kaʁ *!    * 
b. neћ.kaʁ   *  * 
c. naћ.kaʁ   * *!  
d. ni.aћ.kaʁ  *!    
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(23) Verb system epenthesis after a stressed high vowel 

 

 

 

 

As tableau (23) shows, the ranking of IDENT-σ́ [high] above DEP ensures that epenthesis will be 

preferred over vowel lowering. 

The ranking given in (23), however, gives the wrong output when underlying /e/ surfaces 

as the stressed vowel. On the basis of the ranking established so far, epenthesis should not take 

place before the pharyngeal consonant, yet it does occur in such verbs (see tableau 24)). 

(24) Ranking paradox 

 

 

 

 

According to Beckman (1998, chap. 3), stressed syllables are more prominent than unstressed 

syllables; as a result, the languages of the world exhibit stress-based positional neutralization, 

stress-based triggering of processes and stress-based blocking of phonological processes. 

However, a case where a marked structure can appear in unstressed syllables (a mid vowel 

before a pharyngeal as in the word neћkáʁ) but is blocked in stressed syllables (as in the word 

ʃoléaћ where [a] is inserted between the mid vowel and the pharyngeal), is not attested in the 

languages of the world. 

I argue that this paradox is a case of Gang Effect (Keller 2006; Farris-Trimble 2008; Pater 

2009). A Gang Effect refers to cases where two violable lower-ranked constraints “gang up” 

/himliћ/ IDENT-σ́ 

 [high] 

IDENT-σ́ 

 [low] 

*V+high 

PHAR]σ 

DEP IDEN-  

[high] 

IDENT- 

[low] 

*V-low 

PHAR]σ 

a.  him.líћ   *!    * 

b.  him.láћ *! *   * *  

c.  him.léћ *!    *   

 d. him.lí.aћ    *    

/ʃoleћ/ IDENT-σ́ 

 [high] 

IDENT-σ́ 

 [low] 

*V+high 

PHAR]σ 

DEP IDEN- 

[high] 

IDENT- 

[low] 

*V-low 

PHAR]σ 

a.   ʃoléћ       * 

b.   ʃoláћ  *!    *  

 e.  ʃoléaћ    *!    
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against a higher-ranked constraint in order to rule out a candidate that violates both of them. This 

results in a win by another candidate – the one that violates the higher-ranked constraint only 

once. I argue that the this ranking paradox is the outcome of the combined forces of the 

markedness constraint *V-lowPHAR]σ and the constraint FTBIN. 

Gang Effects are usually analyzed within the theoretical framework of Harmonic 

Grammar (Legendre, Miyata and Smolensky 1990), since Gang Effects can be easily analyzed in 

a theory that consists of weighted constraints rather than strict domination. Within OT, a solution 

to gang effects was proposed by Smolensky (1995) using Local Conjunction (LC). In Local 

Conjunction, two constraints can be combined, whereby a combined constraint is violated only 

by candidates that violate both combining constraints, and whereby the combined constraint is 

ranked above its combining constraints. Tableau (25) below shows the ranking of DEP in respect 

of *V-lowPHAR]σ and FTBIN.  

(25) The ranking of DEP in respect of *V-lowPHAR]σ and FTBIN  

 

 

 

DEP outranks each of the constraints individually. Candidate (b) is ruled out by DEP, and 

candidate (a) violates both *V-lowPHAR]σ and FTBIN. However, if DEP is ranked below the 

combined constraint *V-lowPHAR]σ&FTBIN (“no mid vowels before a pharyngeal within the 

domain of the syllable” and “feet are binary”), candidate (b) will win, since candidate (a) is ruled 

by the combined constraint, as seen in tableau (26):7 

 

                                                 
7 I again do not consider a candidate such as [ʃoléћ] in the tableau since feet are always trochaic in the language 

(Becker 2003;, Pariente and Bolozky 2014). A candidate such as [ʃóleћ] does not appear in the tableau since it will 

be ruled out by the high ranking constraint RIGHTMOST, which militates against non-final stress. 

/ʃoleћ/ DEP *V-low 

PHAR]σ 

FTBIN 

a.   ʃo[léћ]  * * 

 b.  ʃo[léaћ] *!   
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(26) The ranking of DEP and *V-lowPHAR]σ&FTBIN  

 

 

 

The combined constraint will have no effect on words like neћ[káʁ], since word stress is 

ultimate and epenthesis will not create a binary foot (*neaћ[káʁ]). 

In sum, the ranking of the noun system is as represented in Figure 2: 

 
*V+highPHAR]σ   IDENT-σ́[high/low]       *V-lowPHAR]σ&FTBIN  

 

 

                  

         DEP    

 
 

IDENT-IO[high]  IDENT-IO[low] FTBIN  *V-lowPHAR]σ    

Figure 2: Ranking of the verb system 

 

3.  Discussion – Co-phonology and privilege 

Category specific phonological processes are becoming the interest of large and growing 

linguistic investigations (Myers 2000; 2011; Bobaljik 2008; Smith 2001, among others). With 

regard to suprasegmental and prosodic processes, it has been argued that nouns are more 

privileged than verbs, thus allowing for more marked features (Smith 2011). Verbs are arguably 

less faithful to the Underlying Representation and allow for more changes to the Underlying 

Representation material. In this section, I examine this hypothesis in a featural process and show 

that in the case of pharyngeal triggered vowel lowering, it is verbs that are more faithful and 

preserve more UR material than nouns. 

/ʃoleћ/ *V-lowPHAR]σ  

&FTBIN 

DEP *V-low 

PHAR]σ 

FTBIN 

a.   ʃo[léћ] *!  * * 

 b.  ʃo[léaћ]  *   
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In a cross-linguistic survey of phonological differences among lexical categories, Smith 

(2011) has found that nouns exhibit more preservation of lexical material in most languages. For 

example, in Spanish, stress can be antepenultimate or penultimate (i.e. stress is contrastive: 

[sáβana] ‘sheet’ [saβána ] ‘savanna’. In verbs, on the other hand, stress is predictible and is 

determined by inflection: [láβ-o] ‘wash-1SG.PRS.IND’ [laβ-é ] ‘wash-1SG.PRET.IND’. This 

tendency is, however, restricted to suprasegmental and prosodic effects: “the overwhelming 

majority of cases involve prosodic and suprasegmental phenomena rather than segmental or 

featural phenomena” (Smith 2011: 20).  

SMH is an example of a language that has different featural phenomena for different 

lexical categories (Nouns vs. Verbs).  In the noun system, high vowels cannot appear before a 

pharyngeal and the vowel is lowered to [a] (maʕamád 'status', maћsán ‘warehouse’). In the verb 

system, high vowels cannot appear before a pharyngeal as well, but the vowel is lowered to [e] 

(neʕekaʁ ‘it was uprooted’, neћkaʁ ‘he/it was investigated’). SMH exhibits a case of verbal 

privilege with regard to pharyngeal triggered vowel lowering. In featural terms, the 

generalization can be formulated as follows: in the verb system, a vowel which is specified for 

[+high] cannot appear before a pharyngeal in the domain of a syllable; in the noun system, a 

vowel which is specified for [-low] cannot appear before a pharyngeal in the domain of a 

syllable.  

In SMH, the prohibition on adjacent non-low vowels and pharyngeal is stricter in the noun 

system than in the verb system. This results in a full lowering of high vowels to low vowels in 

nouns and semi-lowering of high vowels to mid vowels in verbs. Full lowering from a high 

vowel to a low vowel changes both the value of the feature [high] from [+high] to [-high] and the 

value of the feature [low] from [-low] to [+low]. Semi-lowering from a high vowel to a mid 
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vowel changes only the value of the feature [high] from [+high] to [-high] but not the value of 

the feature [low] which stays [-low]. Changing the value of only one feature is more faithful to 

the Underlying Representation than changing the value of two features. This less marked 

situation is found in verbs in SMH.  

 

4. Conclusion 

This paper has presented an optimality-theoretic analysis of the behavior of pharyngeals in a 

non-standard variety of Hebrew. An OT account of the language’s prohibition against a sequence 

of a non-low vowel immediately preceding a coda pharyngeal was provided. 

After presenting the data and generalizations, I outlined the strategies used to avoid the 

disallowed sequences. It was shown that SMH considers multiple factors with regard to this 

prohibition, such as syllabic position, stress and lexical category.  

Since nouns and verbs show a different behavior with respect to the processes under 

examination, different co-phonologies were proposed in order to analyze them separately. It was 

also shown that in SMH, verbs exhibit a greater resistance to vowel lowering than nouns. 
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