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Abstract 
Preboundary lengthening (PBL) refers to the phenomenon 
whereby segments located immediately before certain 
boundaries are longer than segments located earlier in the 
utterance. Together with boundary tones, PBL constitutes one 
of the most consistent phonetic correlates of prosodic structure 
cross-linguistically.  

Somali is a Cushitic language with tonal-accent. To date, 
very few studies have investigated Somali prosody at the 
sentence level. Downstep and the use of boundary tones have 
been reported but both processes seem to have inconsistent 
characteristics and to be speaker-dependent. To our 
knowledge, the issue of segment duration in this context has 
not been addressed yet.  

This paper aims at filling this gap. We conducted a 
production experiment with four Somali native speakers 
reading a controlled corpus. We measured vowel duration 
(VD) before three syntactic boundaries that were defined so as 
to instantiate different levels of strength. Since pauses 
frequently appear, we also measured VD before pause. We 
compared the values obtained for VD in these contexts with 
word-internal VD. 

 The results show a significant effect of syntactic 
boundary strength and pause, leading to four distinct degrees 
of VD. We discuss the implications of this result on Somali 
prosodic structure in the light of current relevant theories. 
Index Terms: Preboundary lengthening, prosodic structure, 
Somali, vowel duration, pause. 

1. Introduction 
Spoken utterances are parsed into prosodic units, which play 
an important role both in speech production and speech 
perception. One of the central questions in prosody concerns 
the manifestation of these prosodic units at the phonetic level 
and at the phonological level. 

From the point of view of speech production, prosodic 
units constitute domains where various phonological processes 
apply (e.g. sandhi phenomena, distribution of stress), and their 
boundaries are the locus of specific segmental and prosodic 
phenomena.   

Tonal specification constitutes an important phonetic and 
phonological cue marking prosodic boundaries [1], [2]. In a 
large number of languages indeed, prosodic boundaries are 
indicated by specific intonational contours and edge tones. 
Tonal cues also include pitch range resetting before and after a 
prosodic break.  

Another consistent phonetic correlate of prosodic structure 
is preboundary lengthening (PBL). PBL refers to the 
phenomenon whereby segments located immediately before 

particular linguistic boundaries are longer than segments 
located earlier in the utterance. PBL has been observed in 
numerous languages (a.o. [3]–[7]). PBL has been shown to be 
closely related to the prosodic and/or syntactic hierarchical 
structure: PBL tends to be longer at major prosodic/syntactic 
boundaries than at minor boundaries. 

Furthermore, various experimental studies have shown 
that the initial position of the prosodic domains is cross-
linguistically manifested by a spatio-temporal expansion of the 
articulatory and acoustic correlates of the initial segment (see 
[6] for a recent review). Initial strengthening has been found to 
increase cumulatively with each level in the prosodic 
hierarchy. 

Finally, pauses have also been found to often co-occur 
with a prosodic break, though optionally [8]–[12]. 

Somali, an East-Cushitic language of the Afroasiatic 
family, is a tonal- or pitch-accent language whose tonal 
bearing unit is the vocalic mora [13]–[16]. Tonal-accent (TA) 
consists of a high pitch target (a high tone) realized with an 
intensity peak. Vowel or syllable duration is not a phonetic 
cue of TA [15], [17], [18]. There is at most one TA per 
prosodic word (ω), which occurs either on the penultimate or 
on the final mora of ω. Somali opposes accented and 
unaccented (lexical) words. The latter surface with a flat or 
slightly declining F0 in the speaker’s mid or low pitch range. 
TA plays an essential role in morphology and syntax: its 
presence/absence and its position distinguish gender and 
number features, grammatical cases, verb inflectional 
categories etc.  

While the properties of Somali TA have been extensively 
described at the word level, the properties of prosodic 
structure at higher levels has received little attention in the 
literature. Recent work addressing this topic [19]–[21] 
examines the distribution of TA – and/or sandhi phenomena - 
within the NP and the phonological phrase (ϕ) from a 
phonological point of view.  

[22], [15], [23] investigate the patterns of F0 at the 
sentence level in an experimental setting. They report that 
some speakers optionally realize boundary tones and downstep 
and/or tone lowering at the end of certain domains (utterances 
or intonation phrases), cf. also [13], [18], [24], [25]. However 
both boundary tones and downstep do not seem to be 
consistent across utterances and speakers. [15] also reports 
that pauses are frequently inserted, especially after topic 
phrases, but also within NPs [20].  

[26] thoroughly examines the acoustic properties of word-
initial /b, d, g/ in different syntactic contexts. They show that 
the properties of word-initial /b, d, g/ are identical with those 
of word-internal geminate /bb, dd, gg/ in all syntactic contexts. 
By contrast, word-internal /b, d, g/ surface as approximants. It 
thus seems that Somali exhibits word-initial gemination, i.e. 
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initial strengthening. However this process is not cumulative: 
the acoustic cues of word-initial voiced stops do not vary 
depending on the syntactic/prosodic context. In that, it differs 
from the “standard” cases of initial strengthening. 

To the best of our knowledge, no study on segment 
duration in domain-final position has been undertaken so far. 

The purpose of the present study is to determine whether 
PBL occurs in Somali and if so, whether it is a consistent cue 
of prosodic boundary. We adopt the production experiment 
conducted in [26], which studies the acoustics of Somali /b, d, 
g/ in syntactically and phonologically controlled 
environments. We measure the vowel duration (VD) at the end 
of nouns inserted in three different syntactic contexts and 
before pause, and compare final VD with word-internal VD. 
We first present the methodology and the results, and then 
discuss the implications on Somali prosodic structure in the 
light of current relevant theories. 

2. Methodology 
2.1. Material 

Our speech material consists in declarative sentences, which 
have the following structure:  

 [X N1 (N2) waxaa VC Y] (1) 

N1 is the noun containing the vowel whose duration is 
measured. This vowel is either in word-final position, or in 
word-internal position. N1 is followed by another noun (N2) 
in all sentences testing the word-final context. “X/Y” are noun 
phrases or temporal/locative adverbial phrases. VC is the 
“Verbal Complex”, i.e. the verb potentially preceded by 
particles. Waxaa ([wáħaː]) is one of the obligatory focus 
particles. It focalizes the last constituent of the sentence [24], 
[27], i.e. “Y”. X, N1 and N2 are thus in topic positions and 
interpreted as such [24], [27]. 

N1 is inserted in three different syntactic contexts, which 
represent three degrees of syntactic (in)dependence between 
N1 and N2: 1) N1 is the subject of the sentence followed by an 
object N2, i.e. N1 and N2 are two independent NPs (thereafter 
“Ind” condition); 2) N1 and N2 form a NP together, more 
specifically an indefinite genitive construction (Gen) and 3) 
N1 and N2 form a nominal compound together (Cmp). 

To ensure a valid interpretation of VD of the final vowel 
in these three contexts, we measured VD of word-internal 
vowels both before singleton /b, d, g/ (WdC) and before 
lexical geminate /bb, dd, gg/ (WdCC). 

The speakers realized a significant number of pauses after 
N1 in Gen and Ind: 18.4% of N1 were followed by a pause in 
Gen and 61.5% in Ind. We therefore include two additional 
modalities for the analysis of PBL: Gen-P and Ind-P.  

Somali has a five vowel system /i, e, a, u, o/ with front 
harmony, and a length contrast between short and long 
vowels. The target vowel of this study is short /i/: final /o, e/ 
involve a final morpheme or a latent consonant [28], [29], and 
final /a, u/ are rare in lexical categories (they mostly appear as 
inflectional markers). In all sentences, /i/ was unaccented and 
was the nucleus of the 5th syllable starting from the beginning 
of the sentence. N2 begins with a /Ca-/ sequence, in which C 
is one of the three voiced stops /b, d, g/.  

The duration of final /i/ was compared to that of word-
internal /i/. As mentioned above, [26] show that initial 
singleton /b, d, g/ and word-internal lexical geminate /bb, dd, 

gg/ display the same acoustic properties. Word-internal /i/ was 
unaccented and, like word-final /i/, it constituted the nucleus 
of the 5th syllable of the sentences. 

Based on these principles, we drafted a corpus, that was 
subsequently amended by three consultants, who were not 
aware of the purpose of the experiment: one linguist expert in 
Somali and two native speakers of Somali. As a result, the 
corpus used in the experiment consists of 83 sentences. Table 
1 below provides examples of carrier sentences in the five 
contexts. 

Table 1: Examples of carrier sentences (orthographic 
transcription) 

 

2.2. Participants and procedure 

Four Somali native speakers were recorded: three male speakers 
and one female speaker, all aged between 43 and 50. They were 
all born and raised in Somalia, and currently live in London. All 
of them claimed to use both Somali and English on a daily 
basis. Two of them come from the Hiiraan district (central part 
of Somalia); the two other speakers come from the area around 
Mogadishu. Following [30], [31], Hiiraan and Mogadishu are 
parts of the same dialectal group, Benadir Somali.  

The four speakers were recorded under the same 
conditions in one recording session for each speaker. The 
session took place in the recording studio of the School of 
Oriental and African Studies (London) in March 2019. The 
speakers were recorded with a high-quality electret condenser 
microphone (Audio-Technica AT4033) and a digital recorder 
Marantz PMD671. The recordings were digitized in the WAV 
format at 44100 Hz and 24-bit. 

None of the speakers was aware of the aim of the 
experiment. Each sentence of the corpus was printed on a 
specific sheet. These sheets were randomized and presented by 
the experimenter to the speaker one by one. The speaker could 
interact with the experimenter in order to check the meaning 
of the intended sentence, and exclude a wrong interpretation. 
The speakers were asked to produce the sentences in the most 
natural way, at a normal speech rate, avoiding the insertion of 
unnatural breaks. The recordings involving a hesitation were 
discarded, and the speaker was asked to produce the sentence 
again. Each sentence was produced at least three times. The 
number of repetitions was chosen so as to ensure at least 15 
recordings for each consonant in each condition. 

2.3. Measurements 

In total, 1244 sentences were recorded. 32.1% of the total 
number of sentences were discarded due to the following 
reasons: i) the realization of an unexpected prominence on the 
vowel /i/ (mostly in Ind), ii) fuzzy boundaries between /i/ and 
the following consonant (in WdC, where /b, d, g/ are realized 
as approximants) and iii) in N1 N2 genitive constructions, N1 

 X N1         (N2) waxaa       VC Y 
Ind(-P) Berrito Cali       Batuulo wuxuu  bari doonaa Gadiid 
 Tomorrow Ali          Batuulo FOC.3s  introduce will.3S Gadiid 
 “Tomorrow Ali will introduce Gadiid to Batuulo.” 
Gen(-P) Saaka bateri     baabuur waxaan ka soo iibasaday Kulmiye 
 This morning battery     car FOC.1S from bought.1S Kulmiye 
 “This morning I bought a car battery from Kulmiye.” 
Cmp Wasiirku cilmi-     baaris wuxuu ku  bixiyay $8.000.000 
 minister.the science-   research FOC.3S on spent.3S $8.000.000 
 “The minister spent eight million dollars on scientific research.” 
WdC Sanad ka hor libaaxyo waxay  dileen Diiriye 
 a year ago lions FOC.3P  killed.3P Diiriye 
 “Lions killed Diiriye a year ago.” 
WdCC Abuubakar dhibbaannadiisii wuxuu ku daaweeyey jeermitire 
 Abubakar wounds.his FOC.3S with treated.3S disinfectant 
 “Abubakar treated his wounds with disinfectant.” 
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