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•  Since Dell & Elmedlaoui (1985, 2002), it has been argued that in 
Tashlhiyt Berber any segment, even a voiceless obstruent, can 
be syllabic. 

•  Sonority hierarchy determines the organization of segments 
within the syllable. 

•  Several studies endorse this approach claiming that many 
phonological and morphological processes rely on syllable 
structure (Bensoukas 2001, Jebbour 1999, among others). 

• Two main arguments: 
•  Imperfective gemination (Dell & Elmeldlaoui (1988). 
• Metrics, poetry (Dell & Elmedlaoui 2002). 



•  Imperfective: Geminate the consonant that is in the onset 
position (Dell & Elmedlaoui 1988, 2002) 

E.g. lkm > lkkm ‘arrive’ / frn > ffrn 'sort' 

• Two types of verbs:  

 (1) Geminating verbs: e.g. lkm / lkkm ‘arrive’ 

 (2) Non-geminating verbs: rkz / tt-rkaz ‘dance’ 

•  Syllable-based approaches fail to explain why verbs like rkz 
resist gemination in the imperfective. 



• As to geminating verbs, it is not clear why a morphological 
operation such as gemination would trigger the onset (an 
optional position) rather than the nucleus (an obligatory 
position). 

• Alternative approaches are proposed:  
1. A Head-Complement structure (Lahrouchi 2010). 

2. A templatic account (Lahrouchi 2008). 

• The syllable analysis is argued to be redundant. 

 



• As an imperfectivizing mechanism in Tashlhiyt Berber, 
gemination involves verbs with no more than three consonants 
and no full vowels, except in the final position. 

• All Berber varieties systematically geminate the medial 
consonant, except for Tashlhiyt Berber where the geminated 
consonant can be initial or medial. 

• Earlier treatments rely on the idea that prior syllabification is 
necessary for the explanation of this variation in TB. 



• Dell & Elmeldlaoui (1988: 11): «  The segment which is 
geminated in the imperfective stem is that segment which is 
syllabified by CS (Core Syllabification) as an onset in the basic 
stem ». 

• Their analysis relies entirely on the information provided by 
their syllabic algorithm. 

• Any segment can act as a syllable nucleus if it is the most 
sonorous segment. 

•  In the competition for the status of syllabic nuclei, more 
sonorous segments have priority over less sonorous ones. 



•  Sonority scale (Dell & Elmedlaoui (1988: 03): 
 

 a > high vocoid > liquid > nasal > voiced fricative > 
voiceless fricative > voiced stop > voiceless stop. 

 

 



   

 

 

 

 

Aorist Imperfective 

m.gr mggr ‘reap’  

l.km lkkm ‘arrive’ 

ʁ.ml ʁmml ‘mold’ 

k.nu knnu ‘lean’ 

b.ri brri ‘scratch’ 

b.sr bssr ‘spread’ 

k.ʃm kʃʃm ‘enter’ 



   

 

 

 

 

Aorist Imperfective 

frd ffrd ‘nibble’   

krz kkrz ‘plough’ 

frn ffrn ‘sort’ 

xrb xxrb ‘scratch’ 

ħlb ħħlb ‘eat (liquid food)’ 



   

 

 

 

 

Aorist Imperfective 

a. bzg *bbzg ttbzag ‘enflate’   

bdg *bbdg ttbdag ‘be wet’ 

kwfs *kkwfs ttkwfas ‘sow’ 

b. r.kz *rkkz ttrkaz ‘dance’ 

r.qs *rqqs ttrqas ‘jump’ 

n.gs *nggs ttngas ‘jostle’ 



•  Syllable-based analyses fail to explain why such verbs 
undergo prefixation rather than gemination. 

•  A c c o r d i n g t o D e l l & E l e m d l a o u i , t h e s e v e r b s 
idiosyncratically resist gemination.  

•  They all have an obstruent in the nucleus position of the 
syllable that should normally geminate its onset. 

•  They are sonorant-less or they have their only sonorant in the 
initial position. 

 

 

 

 



•  Syllable structure is not relevant in determining the verbs 
candidate to gemination in the imperfective. 

• Why should a morphological operation such as imperfective 
gemination trigger the onset position? 

• Crosslinguistically, we do not know of any morphological 
operation that triggers the onset. 

•  For any verb to undergo gemination, it must have an obstruent-
sonorant sequence. 

 



   

 

 

 

 

OS Imperfective 

mgr mggr ‘reap’  

lkm lkkm ‘arrive’ 

ʁml ʁmml ‘mold’ 

knu knnu ‘lean’ 

bri brri ‘scratch’ 

bsr bssr ‘spread’ 

kʃm kʃʃm ‘enter’ 



   

 

 

 

 

OS Imperfective 

frd ffrd ‘nibble’   

krz kkrz ‘plough’ 

frn ffrn ‘sort’ 

xrb xxrb ‘scratch’ 

ħlb ħħlb ‘eat (liquid food)’ 



Two observations: 

•  Each root contains at least one sonorant. Of the roots examined, 
94% obey this constraint. Counterexamples are roots such as bdg 
‘be wet’ and bzg ‘swell’. 

•  At least one sonorant in the root is preceded by an obstruent. Of 
the roots examined, 82% obey this constraint. 
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d. The sonorant can appear in the final position of the root (4a) as well as in the medial
position (4b).

e. If a root begins with a sonorant, it also ends with a sonorant (4c). In the data list,
17 triconsonantal roots contradict this statement (see classes 5 and 6 in the appendix).

f. If two sonorants are adjacent in the root, then the second sonorant is more sonorous
(4d); the pattern is most often of the form [liquid ! high vocoid] or [nasal ! high
vocoid]. Among the data are 8 counterexamples to this constraint, including roots
such as frn ‘sort’ and lmz! ‘swallow without chewing’ (see classes 4 and 5 in the
appendix).

In sum, the sonorant can appear in any position: root-final as in tzm ‘cut’, root-medial as in frd
‘nibble’, or root-initial as in nts ‘jostle’. Table 1 summarizes the main constraints stated in (5).

As far as I am aware, such constraints on the segmental composition of triconsonantal roots
in Tashlhiyt Berber have not been documented elsewhere. However, Elmedlaoui (1994) suggests,
following Ibn Jinni (d. 1002) and Diakonoff (1970, 1988), that in Afroasiatic the sonorants m, l,
and r are historically affixes. He gives the following examples (p. 100):

(6) Root Tashlhiyt Berber Classical Arabic Hebrew
√tz tzm ‘to cut’ tazam ‘to cut’ tazam ‘to prune’

tazar ‘to prune’ tazar ‘to cut’
√qd qardam ‘to cut’ qardum ‘axe’

He proposes that the sonorants are used to extend roots. He gives further examples with Berber
onomatopoeia.

(7) Onomatopoeia Onomatopoeia
Onomatopoeia intensified superintensified
ttaqq ttraqq trtllaqq
bbaqq bbraqq brbllaqq
ddaxx ddraxx drdllaxx

These onomatopoeic forms, which commonly mimic friction, explosion, and shock, use sonorants
to express intensity or reinforcement.

Table 1
The segmental composition of Tashlhiyt Berber triconsonantal roots

True for Exceptions
# of items (%) (%)

At least one S 185 94.38 5.61
At most two Ss 178 90.82 9.18
At least one S preceded by O 161 82.14 17.86
If a root begins with S, it also ends with S 44 72.13 27.87



 The head-complement hypothesis (Lahrouchi 2010): 

• Verbal roots in Tashlhiyt Berber display a binary-branching 
head-complement structure. 

• The head is located immediately on the left of the most 
sonorous segment in the root. 

• The obstruent never occurs as a complement. 

 

 

 

 

 



§  On the notions of ‘‘head’’ and ‘‘complement’’ and the way 
they are used in phonological theory, see discussions of 
Dependency Phonology (Anderson 1985, 2002, Anderson 
and Ewen 1987), Government Phonology (Kaye, 
Lowenstamm, and Vergnaud 1985, 1990), and Metrical 
Phonology (Hammond 1984, Prince 1985).  

§  The binary-branching head-complement hypothesis is also 
reflected in the theory of syllable representation developed 
by Levin (1985). 

§  The syllable is viewed as a projection of the nucleus (N). The 
coda is defined as the complement of N, and the onset is the 
specifier of the syllable.  

 
 

 

 

 



 
 

 

 

 



•  The segment that is geminated in the imperfective is the one that 
appears in the head position. 

 
 

 

 

 



§  Roots wich do not display a HC structure resist gemination. 

§  They use tt-prefixation to form their imperfective. 

 

 

 

 

OS-less Imperfective 

bzg *bbzg ttbzag ‘enflate’   

bdg *bbdg ttbdag ‘be wet’ 

kwfs *kkwfs ttkwfas ‘sow’ 

r.kz *rkkz ttrkaz ‘dance’ 

r.qs *rqqs ttrqas ‘jump’ 

n.gs *nggs ttngas ‘jostle’ 



Biconsonantal roots 

•  Following the HC hypothesis, biconsonantal roots in 
Tashlhiyt Berber are expected to contain nothing but the 
head and its complement, viz. OS. 

•  13 native biconsonantal roots out of 26 are of the form OS. 

•  6 roots are of the form SO. However, they behave as 
underlying triconsonantal. 
 

 

 

 



 
 

 

 

 

•  OS = head-complement 

•  Their morphological properties show in the imperfective and preterit 
conjugations support the idea that they are true biconsonantals, as opposed 
to SO roots. 
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We will return to these examples in section 5.3. Now, let us examine the internal structure
of biconsonantal roots. These roots will prove crucial to the analysis, as we expect them to be
composed of a head and its complement.

4 Biconsonantal Roots

The way we have accounted for the internal structure of triconsonantal roots inevitably leads us
to examine the structure of biconsonantal roots. Indeed, having proposed that triconsonantal roots
display a binary-branching head-complement structure built upon the sonorant and the consonant
immediately to its left, the remaining segment being a satellite, we expect biconsonantal roots to
be simply triconsonantal roots minus the satellite segment. That is, we expect them to contain
nothing but the head and its complement.

The data given in the appendix contain 26 biconsonantal roots, of which 13 are of the form
obstruent-sonorant, 6 are of the form sonorant-obstruent, 2 are obstruentless, and 5 are sono-
rantless. Let us examine first the behavior of OS roots, which represent 50% of the biconsonantal
roots listed in the appendix. Examples are given in (14) in aorist, imperfective, and preterit
conjugations.

(14) Aorist Imperfective Preterit
3sg.masc 1sg

tn ttan tn tn-W ‘sleep’
fl ffal fl fl-W ‘leave, let’
d!r tt!ar d!r d!r-W ‘fall’
tl ttal tl tl-W ‘bust’

Roots of this type readily fall in with the binary-branching head-complement analysis. Their head
function is assigned to the obstruent, the sonorant being its complement. In tn , for instance,
t is the head and n its complement. Likewise, in fl the first consonant is the head and the second
is the complement. In addition, the morphological properties that these roots’ verbal forms show
in the imperfective and preterit conjugations support the idea that they are true biconsonantals,
as opposed to verbs of the form SO, which seem to be underlyingly more complex. The examples
in (15) illustrate the behavior of the latter verbs.

(15) Aorist Imperfective Preterit
3sg.masc 1sg

a. ls lssa lsa lsi-W ‘wear’
ns nssa nsa nsi-W ‘overnight’
rz! rzz!a rz!a rzi!-W ‘break’
nz nzza nza nzi-W ‘be sold’

b. knu knnu kwna kwni-W ‘lean’
rku rkku rka rki-W ‘be dirty’
Çlu Çllu Çla Çli-W ‘lose’
tnu tnnu twna twni-W ‘sew’



 
 

 

 

 

•  SO roots behave similarly to the CCU roots: 
•   They geminate the medial consonant in the imperfective and  
•   They use the vowels a and i in the preterit 3sg.masc and 1sg, 

respectively. 
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Monoconsonantal roots 

• We also expect monoconsonantal roots, if any, to contain 
only obstruents. 

• The very few Tashlhiyt Berber mono-consonantal roots are 
all made up of obstruents: e.g. g ‘be’, kk ‘pass’, ʃʃ ‘eat’, f 
‘give’. 

 
 

 

 

 



•  Bella Coola OS reduplication (Bagemihl 1991: 599)  

tl’kw   >  tltl’kw  ‘swallow (continuative)’ 

kwn    >  kwukwn  ‘take (continuative)’ 

tqnk  >  tqnqnk  ‘under-wear’ 

 

•  Berber quadriconsonantals 

brbr  ‘boil’    frfr   ‘fly’ 

grgr  ‘use up’   gmgm  ‘stammer’ 

knkr  ‘nibble’   ʁndf   ‘swindle’ 

§  Branching onsets are made of Obstruent+Sonorant. 

 
 

 

 

 



•  In Element theory, complexity is defined in terms of the 
number of elements each segment contains: The more the 
segment contains Elements, the more complex it is (Harris 
1990, 1994). 

• Complex expressions qualify for the head position in the root. 

• Obstruents are more complex than sonorants. 

 



• Harris (1990, 1994) 

U labial, I palatal, v none, A central (tongue), ʔ occluded, h 
noise, N nasal, H stiff vocal cords (voiceless), L slack vocal 
cords (voiced), R coronal. The head is underlined. 

 

Obstruents     Sonorants 

k ⏐ʔ v° h H⏐     r⏐R⏐ 

g ⏐ʔ v° h L⏐     l ⏐R ʔ⏐ 

f ⏐U h H⏐     n ⏐N ʔ⏐ 

ʃ ⏐h R I⏐      m⏐U N ʔ⏐ 

 



• Harris (1994) and Harris & Lindsey (1995) 

They use the same elements as in Harris (1990), except that 
Charm specification is abandoned, and fully voiced obstruents 
contain the element ⏐L⏐, while voiceless obstruents are 
unspecified for voice (i.e. do not contain H). ⏐@⏐ replaces 
⏐v°⏐.  

 

k ⏐ʔ @ h⏐   r ⏐R⏐ 

g ⏐ʔ @ h L⏐   l ⏐R ʔ⏐ 

ʃ  ⏐h R I⏐    n⏐N⏐ 



So far 
• Tashlhiyt Berber Roots display a HC structure. 
• The obstruent is the head and the following sonorant its 

complement. 
• To form the imperfective, geminate the head segment in the 

root. 
• Arguments for the HC hypothesis: 

• True biconsonantal roots are of the form OS. 
• Monoconsonantal roots are all made of O. 
• Obstruents are more complex than sonorants; which 

supports their head function in the root. 

 



• How complex are obstruents? 

• Are all obstruents equally complex? 

• Complexity vs Strength: the role of headedness. 

 



•  Strength refers to inherent properties of segments, typically 
consonants, which determine their behavior in certain 
phonological processes (lenition). 

•  It is described as an inverse restatement of sonority (Hooper 
1976). 

•  It can be expressed in terms of a geometric tree, where 
expressions headed by higher elements in the tree are 
stronger than those headed by lower elements. 

	



Element geometry adapted from Harris & Lindsey (1995: 76), 
but using Backley’s version of Element Theory (2011). 

 

	



• Expressions headed by ⏐H⏐ or ⏐ʔ⏐ are stronger than other 
headed expressions. 

•  ⏐H⏐ or ⏐ʔ⏐ are higher in the structure than other elements. 

 

•  Lenition processes: the outcome of stop weakening is a 
fricative (spirantization k > c, b > β, s > h). 

• Debucalization: e.g. Malay (Humbert 1995) 

 Consonants in the coda position 

   p, t, k > ʔ 

   s, f, h > h  

 

	



•  The structure of some obsturents found in Tashlhiyt Berber: 

 
k ⏐H U ʔ⏐    d ⏐ʔ A L⏐   

ʃ  ⏐I H ⏐    t  ⏐H ʔ A⏐   

s ⏐H A⏐    ɣ  ⏐H U L⏐ 

g ⏐H U ʔ L⏐    x  ⏐H U⏐ 

z ⏐H A L⏐    b  ⏐U ʔ L⏐ 

f ⏐H U A⏐ 

 

	



• Tashlhiyt Berber Roots display a HC structure. 

• The obstruent is the head and the following sonorant its 
complement. 

• To form the imperfective, geminate the head segment. 

• The head is more complex than its complement (complexity 
condition, Harris 1994) 

• Obstruents contain more elements than sonorants. 

• Among obstruents, those headed by ⏐H⏐ or ⏐ʔ⏐ are stronger 
than other obstruents. 

 



§ Classical Arabic is probably the best known templatic 
language.  

§ Verb conjugation: The various forms of the verb are obtained in 
a natural way from the association of a consonantal root with 
vocalic melodies to prosodic templates (McCarthy 1979, 1981). 

§ Guerssel & Lowenstamm (1990) and Lowenstamm (2003) 
suggest that the verbal forms of Classical Arabic are derived 
by means of a single template, composed of four CV units. 



§ A fixed shape template: 

§ The template consists of strictly alternating C and V positions 
(cf. Strict CV, Lowenstamm 1994, Scheer 2004). 

§ It is made of two components: The italicized syllable is a 
derivational site that serves as the morphological head of the 
form and the boxed syllables constitute the complement of the 
head. 
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tier in the sense of McCarthy (1979, 1981). It is proposed that triconsonantal 
verbs geminate their consonant in the imperfective by use of a fixed-shape tem-
plate composed of four CV units. It is also proposed that mono- and biconsonan-
tal verbs use the same template. Their surface irregularity is construed as the 
straightforward result of the identification of templatic positions. 

The paper is organized as follows. In section I, I briefly survey some prin-
ciples of Templatic Morphology. In section 2, I present the data. Then, important 
attempts at understanding geminated imperfective in Tashlhiyt Berber are dis-
cussed in section 3. My own analysis is provided in sections 4 to 6. Then, it is 
generalized in section 7 to other languages in the Berber family. Section 8 con-
cludes the paper. 

1. Templates. 

1.1. Classical Arabic verb conjugation. Classical Arabic is probably the best 
known templatic language. Well before McCarthy's work (1979, 1981), which 
argues for the morphological role of the skeletal tier in Classical Arabic verb 
conjugation, linguists of the Middle Ages such as Sibawayh used/a lal 'to do' as 
a template model for derivation. The novelty with McCarthy is the way he ex-
tends the proposal of autosegmental phonology to Classical Arabic verbal conju-
gation. He indeed shows that the various forms of the verb are obtained in a natu-
ral way from the association of a consonantal root with vocalic melodies to pro-
sodic templates. 

In order to reduce the number of templates proposed by McCarthy (1979: 
135, 1981: 386), Guerssel & Lowenstamm (1990) and Lowenstamm (2003) sug-
gest that the verbal forms of Classical Arabic are derived by means of a single 
template, composed offour CV units. 3 The template is given below in (3): 

(3) V C vi 

3 The idea of reducing the number of templates in the verbal conjugation of Classical Arabic is 
not new. McCarthy (1979: 135) has already suggested expressing the regularities that the 
verbal forms and their canonical patterns show by means of two templates: 
CV«CV)[+seg])CVC and CCV([+seg])CVC. The first template abbreviates the patterns 
CVCVC, CVCCVC, CVVCVC, CVCVCCVC and CVCVVCVc. The second one abbrevi-
ates the patterns CCVCVC, CCVCCVC and CCVVCVc. 



§ A fixed shape template: 

§ The head and the complement are filled one after the other by 
means of two operations:   
§ Root formation: Association of root consonants and vocalic melody 

with the boxed CV positions. Then,  

§ Verb derivation: Identification of the derivational site by means of 
consonant or vowel spreading. 
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1.  Root consonants ktb are associated to their slots and the vocalic melody /a/ 
is added.  

2.  The medial consonant /t/ geminates by use of the empty C and the 
vowel /a/ spreads into the empty V, leading to kattaba ‘he made write’ in 
(a) and kaataba ‘he corresponded’ in (b). 
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Two observations are in order. First, the template consists of strictly alter-
nating C and V positions. The reader is referred to section 4.1 below and refer-
ences therein for an outline of the CVCV approach to syllable structure, Second, 
the template is made of two components: the italicized syllable is a derivational 
site that serves as the morphological head of the form, and the boxed syllables 
constitute the complement of the head.4 These components are filled one after the 
other by means of two operations, namely root formation and verb derivation. 
The first operation involves the association of root consonants and vocalic mel-
ody with the boxed CV positions. Then, verb derivation involves the identifica-
tion of the derivational site by means of consonant or vowel spreading. Thus for 
example, forms II and III ofthe root -Yktb 'write' are derived as shown in (4). 

(4) a. Form 11 b. Form 111 
k t b k t b 
1 ,/-//1 1 1 1 1 
C V C V C V C V C V C V C V C V 

1 l -----,--
a a 

[kattaba] [kaataba] 

The root consonants ktb are connected with their slots and the vocalic mel-
ody lal is added. Then, the medial consonant It I geminates by use of the empty C, 
and the vowel lal spreads into the empty V, leading to kattaba 'he made write' in 
(4a) and kaataba 'he corresponded' in (4b). The distinction in Classical Arabic 
between the root-formation and verb-derivation phases is characterized, according 
to Lowenstamm (2003: 22), by the direction of association. In the first phase, the 
association of segments to the complement (i.e. the boxed positions) proceeds in 

4 The head-complement structure refers to the traditional intuition that words, like sentences, 
are composed of elements that are associated with a single element, the head, which deter-
mines the fundamental properties of the complex. In Semitic languages where prosodic tem-
plates playa central role, the head of the template is assumed to determine certain grammati-
cal properties of the output. 

On Head and Complement in syntax, the reader is referred to X-bar theory, built on the 
proposal of Chomsky (1970). Similar structures are used in phonological theory such as in 
Dependency Phonology (Anderson 1985, 2002, Anderson & Ewen 1987), Government Pho-
nology (Kaye, Lowenstamm & Vergnaud 1985, 1990) and Metrical Phonology (Hammond 
1984, Prince 1985). 



§ The imperfective formation in Berber is similar to Classical Arabic 
verbal form II. 

§ This suggests the existence in Tashlhiyt Berber of a fixed-shape 
template over which consonant gemination is realized. 

§ Triconsonantal verbs forming their imperfective by means of 
gemination involve the mapping of a root onto a quadrisyllabic 
template whose second syllable is a derivational site (Lahrouchi 
2008). 

§ Mono- and biconsonantal verbs use the same template as 
triconsonantal verbs to form their imperfective: Their surface 
irregularity hides an underlying regular mechanism: identification of 
templatic positions. 



§ nkr (aorist) > nkkr (imperf) 'stand up' 

§ /n/ and /r/ are associated to the initial and final C positions. 

§ Then, the consonant /k/ fills the remaining C positions. 
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(16) a. C V C V C V c V 

I I 
n k r 

b. C V C V C V C V 

I I 
n k r 

[nkkr] 

In (l6a), the consonants Inl and Irl are associated to the initial and final conso-
nantal positions in the template. Then, in (16b), the consonant Ikl fills the re-
maining C positions. 

The verbs given in (7) behave like those ones in (5) in that they geminate 
the second consonant to form their imperfective. Moreover, they display a high 
vocoid; lui or iii in the final position. Given the parameter in (12), these vocoids 
connect to two V positions. The imperfective form of xlu 'be crazy' is repre-
sented below in (17): 

(17) a. C V C V C V C V 

I 
x u 

b. C V C V C V C V 

I 
x 1 u 

[xllu] 

The first segment Ixl is associated to the first C position in the template and the 
last segment lui is associated to the last two V positions. Then, the medial conso-
nant II/ geminates by use of the remaining consonantal positions in the template. 

In the following section, we will see that initial consonant spreading in 
verbs such as in (6) is not automatic. Rather, it requires a rightward spreading rule 
that compensates for prohibited spreading of certain consonants in the medial po-
sition. 

4.4 Sonority effect. The verbs in (6) undergo the same morphological operation 
as those ones in (5): they geminate one consonant by use of the template in (15). 
However, their particular behaviour with respect to gemination - i.e. geminating 



§ xrb (aorist) > xxrb (imperf) 'scratch' 

 

§ Sonority effect: Any segment is prohibited to geminate in the 
imperfective if it is the most sonorous segment in the root.  

§  /r/ cannot geminate. 

§ Given the configuration of the template, it is the initial consonant /x/ 
that geminates through spreading into the derivational CV.  
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lengthened segment compensates for the loss of another segment. Rather, length-
ening occurs to preserve the number of slots in the skeleton (cf. De Chene & An-
derson 1979, Ingria 1980 and Hayes 1989 among others about the standard ver-
sion of compensatory lengthening). 

The imperfective form of xrb 'scratch' illustrates the whole derivation. 

(19) Aorist Imperfective 
C V C V C V a. C V C V C V C V 

I I I I I 
x r b x r b 

b. C V C V C V C V 

I I 
x *r b 

* [xrrb] 

c. C V C V C V C V 
l----------- I I 
x r b 

[xxrb] 

The segments are associated to the template from the edges inward. In (19b), the 
segment Irl fails to geminate since it is the most sonorous segment in the root. 
The correct form geminating the first consonant Ixl is given in (19c). 

However, three observations are in order. Firstly, the constraint in (18) 
does not necessarily imply the gemination of the least sonorous segment in the 
root. Ifthis were the case, many verbs in (5) such as gHmr,frn, knu and kmi would 
geminate their initial consonant. The important thing is that (18) allows the gemi-
nation of the medial consonant in any case, except when it is the most sonorous 
segment in the root. 16 Secondly, there are few verbs such as xwu 'empty', fWU 

J60nly one counter-example to this constraint, rwl 'run away', is found in the data. In the im-
perfective, this verb either geminates the medial glide (though it is the most sonorous seg-
ment) or surfaces with a geminated g" in place of geminated w. The latter form may suggest 
that rg"l is the underlying form of the verb. In Dell & Elmedlaoui's syllable-based analysis 
(2002), the first fonn, viz. IW\"'!, is analyzed with reference to ranked constraints: in the ver-
bal base rwl, the medial glide is first syllabified in the onset of the second syllable by virtue 
of a highly ranked constraint that prohibits onsetless syllables in the non-initial position. 



§ Biconsonantal verbs: e.g. kl 'spend the day'; gl 'dry up' 

§ Tashlhiyt Berber vowels are phonologically long (Lahrouchi 2008, 
Bendjaballah 2001). 
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(25) a. C V C V C V C V 

I 
k I a 

[klla] 

b. C V C V C V C V 
I 

g a I 
[ggal] 

6.2 Monoconsonantals. So far we have seen that the structure of the template 
that bi- and triconsonantal verbs use in the imperfective causes gemination of the 
initial or medial consonant. In this section, we examine the imperfective forma-
tion of monoconsonantal verbs. The reader's attention is drawn to the template 
that their imperfective forms use. 

Monoconsonantal verbs form their imperfective with a combination of dif-
ferent operations including affixation and gemination. 

(26) Aorist Imperfective Aorist Imperfective 
tgga l9 'be, become , bbi tbbi 'cut' g 

SS Stta 'eat' su ssa 'drink' , cook' zwwa 'dry , nu nwwa zu 
fi tfay 'suppurate' d1i ttl'ay 'drive away , 

W· w 'catch' ut kkat 'hit' If 1 qq ay 
alf ttalf 'bark' af ttaf 'be better , 

Traditionally, linguists who have examined these kinds of formations have 
often been discouraged by the number and nature of the operations used to form 
imperfectives. Indeed, we distinguish different types of verbs in these examples: 

19 ln Tashlhiyt Berber, there is a dialectal variation as to the shapc of the prefix that monocon-
sonantal vcrbs use in the imperfective. For example, the imperfective forms of the verbs g 
'be', kk 'pass through', ddu 'go' and bbi 'cut' are given with a non-geminated prefix in the 
dialect described in Elmoutassir (2003). whereas in the dialect described in Boumalk (2003) 
they are given with a geminated prefix, In other Berber varieties such as Tamashek, the prefix 
is always non-geminated: e.g. (-a33 'do', (-arrehha 'raise young', t-lru 'bray' (cf. Heath 
2004). 



§ Monoconsonantal verbs: e.g. ʃʃ (aorist) > ʃtta (imperf) 'eat'; dˤu (aorist) 
> ttˤay (imperf) 'drive away'. 
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(27) a. C V C V C V C V 

I 
S t a 

[Stta] 

b. C V C V C V C V 
I 

g a 
[tgga] 

c. C V C V C V C V 

V I 
a y 

[ttl'ay] 

d. C V C V C V C V 

I 
g a n 
[ggan] 

e. C V C V C V C V 

I 
n s a 

[nssa] 

f. C V C V C V C V 

I V I 
n r 

[nkkr] 

No segregation between consonants and vowels is assumed in the representations 
above.21 That is, consonants and vowels connect to the template at the same level. 

21 Unlcss an argument is made that Bcrber displays Semitic-like roots, entirely composed of 
consonants, wc maintain that the root in Tashlhiyt Berber may contain consonants and vowels 
as well (see footnote 20). This allows us to prevent certain problems related to the direction 
of associations, which would have risen if consonants and vowels are associated separately to 
the template. 
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§ Triconsonantal verbs which geminate one root consonant to 
form their imperfective use a fixed-shape template of the form 
CVCVCVCV.  

§  Irregular verbs (mono- and biconsonantals) form their 
imperfective by means of the same template. 

§ Their derived forms combine more than one morphological 
operation (gemination, vowel insertion, prefixation and 
epenthesis) in order to fill the whole template offered by the 
imperfective formation.  
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