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Abstract 
This study provides evidence that the role of the Obligatory 
Contour Principle (OCP) in substrate languages is reflected in 
prosodic systems of contact varieties of French. We have 
compared two contact varieties: Central African French, a 
variety of French spoken by L1 speakers of Sango a lexical 
tone language where the constraint is not respected, and 
Burundi French, which is spoken by L1 speakers of Kirundi, a 
lexical tone language where the OCP plays an important role in 
the distribution of tones. Our data indicate that clashes are 
permitted in the former, but avoided in the latter. 
 
Index Terms: *CLASH, Obligatory Contour Principle, 
Prosody, Language contact, Lexical Tone systems. 

1. Introduction 
The Obligatory Contour Principle (OCP) [1] and [2] was first 
proposed as a constraint of lexical tone systems, prohibiting 
the adjacency of identical elements at the melodic level, in 
particular the contiguity of high (H) tones. It was later applied 
to stress systems, as a motivation for Clash Resolution 
processes [3]. Thus, in recent phonological theory, the OCP is 
seen as a universal and violable markedness constraint that 
operates against the adjacency of any similar phonological 
elements on the same level of representation [3]. Even if the 
avoidance of adjacent similar lexical tones and stress clash 
resolutions are results of different phonological processes 
given the differences in behavior between tones and stress, we 
are here basing our discussion on a this broad definition of the 
OCP since both stress and tone systems are involved in the 
study. For a deeper discussion on the role of the OCP at 
different aspects of a phonological system, see for example 
[5]. 

In this paper, we are interested in role of the OCP in 
contact-induced prosodic change. More precisely, we are 
comparing the effects of this constraint in the productions of 
speakers of 4 different varieties of French: Parisian French 
(henceforth EPF) and Brussels French (henceforth EBF), 
Central African French (henceforth CAF) and Burundi French 
(henceforth ABF).  

The African varieties (CAF and ABF) can be referred to as 
“contact varieties”. That is, they exhibit conventionalized 
phonological properties, some of which stem from transfers 
from the African languages spoken in the respective areas. 
Also, the speakers of these varieties are without exception 
multilingual and alternate daily between several languages. 
The speakers of the European varieties (EPF and EBF) are 
generally monolingual, that is French is first language 
acquired and the only language used by the speakers in 
everyday communication. We refer to these varieties as 
“monolingual varieties”. We are comparing the effects of the 

OCP in the monolingual and the contact varieties in order to 
discuss the influence of the substrate languages in the latter 

2. The OCP in different prosodic systems 
French was introduced in what is today the Central African 
Republic (RCA) by French colonists whereas Burundi is a 
former Belgian colony. Obviously, we cannot claim that 
French the way in which it is spoken by the Brussels and 
Parisian speakers today is identical to the varieties that were 
spoken by those who disseminated French in RCA and 
Burundi (colonialists, teachers, missionaries, etc.). 
Nevertheless, it is likely that contemporary Brussels and Paris 
French do share some prosodic properties of the systems from 
which the current African varieties have developed, e.g. the 
phrasal accent has replaced word accent [6]. Therefore, we use 
the comparison with the European speakers as a starting point 
for the identification of potential (contact-induced) change. 

2.1. OCP in French prosody 
The effects of OCP in Standard French prosody are manifested 
in the tendency to avoid adjacent pitch accents (H*), referred 
to as result of the *CLASH constraint [7]. In Standard French, 
as in other languages [8], Stress Clash is defined as the 
adjacency of two pitch accents belonging to different Prosodic 
Words (PW), and the avoidance of stress clash has been 
invoked to account for the absence of pitch accents associated 
with the underlined syllables in (1)-(4) (see [9]-[15]):      

(1) des [gentilles]PW1 [filles]PW2 
(2) elle est [relativement]PW1 [fine]PW2 
(3) il [s’appelle]PW1 [Jean]PW2 
(4) une [journée]PW1 [chaude]PW2 
Because they constitute lexical items, the PW1s above 

could receive a pitch accent on their rightmost syllable 
(underlined). Nevertheless, to avoid the succession of two 
pitch-accented syllables; the first pitch accent tends to be 
obliterated in these contexts.  

As illustrated in the examples above, clashes may occur at 
different levels of the prosodic hierarchy [15]-[21]. *CLASH 
can apply within a single Phonological Phrase (PP), typically 
in the cases where an adverb or an adjective modify a 
postposed lexical head as in (1) and (2). It can also apply 
across two PPs which are candidates to restructuration 
(henceforth restrPP), i.e. when a lexical item is followed by a 
monosyllabic noun or an adjective as in (3) and (4). According 
to [15] and [20], *CLASH applies to a different extent 
according to the level in the prosodic hierarchy at which it 
applies. It would be obligatory within a single PP such as (1)-
(2), while it would be optional between two PPs such as (3)-
(4).   
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2.2. OCP in the tonal systems of Kirundi and Sango 
The OCP plays a different role in the prosodic systems of the 
African substrate languages in RCA and Burundi, respectively 
Sango and Kirundi. 

Kirundi is a Bantu language, whose tonal systems actually 
played a decisive role in the discovery of the OCP [22]: in 
these languages adjacent H lexical tones are avoided, hence 
the OCP is crucial in the output tonal alignment in Kirundi. For 
instance, both the stem “bon” and the prefix “i” are specified 
for high tones in the verb Kwiibona (‘to boast’), but only the 
prefix is realized with a high tone in order to avoid adjacent 
high-toned syllables.  

In Sango, by contrast, the underlying tonal representation 
is in most cases reflected in the output. If morphemes specified 
for identical tones follow each other, for instance an H-toned 
grammatical morpheme and an H-toned monosyllable lexical 
stem, both will be realized. For instance, wali (‘woman’) has 
the underlying tonal pattern HL, the plural affix a has an H 
tone and the plural of form of wali, awali surfaces with the 
tonal pattern HHL. In order words, no direct effects of the OCP 
are reported in the tonal system of Sango [23]. 

2.3. Hypotheses  
As shown in the previous section, the OCP can be seen as a 
motivation for the avoidance of adjacent lexical H tones within 
PWs in Kirundi and of pitch accents H* within the PP or 
across two PPs in Standard French. Obviously, lexical tones 
and pitch accents are different in nature, but in both cases we 
are dealing with the avoidance of adjacent H tones (an H 
lexical tone or an H* pitch accent) at some level in the 
prosodic hierarchy. Henceforth, we refer to the *CLASH 
constraint as a force operating against adjacent high tones in 
the contexts mentioned in 2.1., without entering the discussion 
of the nature of these tones ([23] argues that an important 
difference between Standard French and CAF is that high 
pitch on word-final syllables in the former is a pitch accent 
and a lexical tone in the latter). 

Prosodic differences between Parisian and Brussels French 
are reported, but the *CLASH constraint operates according to 
the predictions of Standard French in both varieties. Therefore, 
our hypothesis is that Parisian and Brussels speakers will tend 
to avoid adjacent pitch accent in the contexts evoked in 2.1 
[21].  

Several studies have shown that prosodic systems of 
contact varieties tend to be extensively influenced by the 
prosody of the substrate languages (for a summary, see [23]). 
For instance, CAF and ABF both have features from the 
lexical tone systems of the Sango and Kirundi, e.g. the 
tendency that transitions from low to high tones happen 
directly from one syllable to another, by contrast with the 
gradual transitions between high and low tonal targets over the 
span of several syllables which characterize the European 
varieties [23] and [24]. However, as in the European varieties, 
high pitch on the last syllable is frequent in ABF and almost 
systematic in CAF. 

Our hypothesis is that the outcome of French/Kirundi and 
the French/Sango contact will be different as regards the 
effects of OCP. Concretely, we hypothesize that the Burundi 
speakers will respect the *CLASH constraint in the contexts 
mentioned in 2.1; the fact that adjacent H tones are forbidden 
in Kirundi, makes it probable that ABF does not differ from 
the European varieties in this respect. By contrast, since 

adjacent H tones are permitted in Sango and since previous 
studies have attested that high pitch on the last syllable of 
lexical words is almost systematic in CAF, our hypothesis is 
that the *CLASH constraint will not be respected in this 
variety.  

3. Material 
Our material consists of speech samples extracted from the 
PFC database [25]. We analyzed data from 32 speakers, 8 of 
each variety. There are an equal number of men and women 
speaking CAF, EPF and EBF, but the ABF speakers are all 
men ([6] has shown that gender is not a decisive 
sociolinguistic variable in Africa). Participants range from 20 
to 75 years old. They were instructed to read a journalistic text 
(the text used in the PFC project, which includes 398 words 
(22 sentences). 
 The processing (transcription, alignment, labelling, etc.) 
of these speech samples was made for a project dealing with 
regional variation of French prosody (see [21] and [24], for a 
detailed description) and for the purpose of PhDs dealing with 
description of French spoken in Africa [23]. Recordings were 
first orthographically transcribed with the Praat software [26]. 
Transcriptions were then semi-automatically aligned in 
phones, syllables and words with EasyAlign script [27]. 
Alignments were manually checked and corrected by 
inspecting waveforms and spectrograms, minor prosodic 
groups (prosodic words and clitic groups effectively bounded 
by a prosodic prominence) were identified and disfluent 
syllables were coded. 

In total, the text contains 6 sites where the *CLASH can 
apply. The procedure to identify whether *CLASH was 
respected or not for the 192 sites (6 sites * 8 speakers * 4 
groups) was conducted as follow: first, three prosody 
specialists (the three authors of this paper) listened to each 
stretch of recording containing the target context and coded a 
specific “0” tier if one of the two syllables was not perceived 
as prominent or not separated by a weak beat (a schwa, a silent 
pause or an hesitation), “1” if both syllables were perceived as 
prominent and not separated by a weak beat. Scores were 
computed, and we considered that the sites which received a 
score of 2 or 3 were occurrences of adjacent prominences, 
while the sites which received a total of 0 or 1 were considered 
as sites where the *CLASH took place. 

Each of the two syllables potentially involved in clashes 
was then isolated in a tier, with S1 being the last syllable of 
the first PW (the first potential primary pitch accented syllable 
of the clash cluster) and S2 the syllable of the monosyllabic 
item that PW2 constitutes: 

(5) un [charmantS1]PW1 [lacS2]PW2 
(6) des [enfantsS1]PW1 [sagesS2]PW2 
Two acoustic parameters were retrieved for S1 and S2: 

duration in ms on the syllable and F0 mean in st on the vocalic 
nucleus. 

Finally, articulation rate (expressed here in ms/syll) was 
computed for each of the minor prosodic phrases the corpus 
contains. We found it more relevant to consider articulation 
rate in ms/syll instead of syll/sec, given that some short minor 
prosodic phrases (2 syllables) were examined [28]. Note that 
articulation rate expressed in ms/syll corresponds to the mean 
syllabic duration within the minor prosodic phrase. 
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4. Results 
The results are presented in three steps. First, we conducted 
some measurements to evaluate the reliability of perceptual 
coding of the *CLASH constraint. Then, we tested the effects 
of Variety (EPF, EBF, ABF, CAF) and of Phonological 
Condition (within a single PP or across two restrPPs) on the 
*CLASH application. Finally, to assess the fact that the 
differences between the European varieties and the African are 
due to a phonological transfer and not to a matter of 
performance, we also conducted an analysis comparing 
articulation rate between the four groups of speakers.  

Data were analyzed by mean of Kappa statistics [29], a 
test used to assess the reliability between two annotators when 
coding categorical items and by means of Generalized 
Estimated Equations (GEE) with repeated measures. GEE are 
a type of Generalized Linear Models, but they are particularly 
useful to assess significant differences in dataset where data 
are correlated [30]. Bonferroni corrections were applied when 
examining pairwise comparisons between levels of a given 
predictor. 

Out of the 192 sites of potential clashes, 12 (i.e. 6.7% of 
the data) were identified as connected to a hesitation (the two 
syllables were separated by a “euh” or a silent pause). They 
were then discarded. The analysis was then conducted on a 
total number of 180 sites of potential clashes. 

4.1. Evaluation of the perceptual annotation  
Several studies have shown that the phonological system of 
the L1/dominant language of an annotator plays a role in 
his/her perception of sounds [see 23 for a review]. Therefore, 
we consider it an advantage that the three annotators have 
different L1: a L1 speaker of French from the Franco-
Provençal region of France (whose prosodic system is similar 
to the one described in 2.1), a L1 speaker of Norwegian (a 
tone/stress language) and a L1 speaker of Kirundi (a lexical 
tone language, cf. 2.2). We can hypothesize that the 
annotators, due to the different use of acoustic cues in their L1, 
are sensible to different phonetic variations. Thus, we believe 
that the annotation is not biased by the constraints of one 
particular phonological system. Nevertheless, two additional 
measurements were performed to assess the reliability of the 
annotators.  

First, the Kappa’s Cohen values revealed that the 
agreement between the three pairs of raters was substantial, 
with κ = 0.752 for the pair A1/A2), κ = 0.779 for the pair 
A1/A2 and κ = 0.686 for the pair A2/A3. 

We then checked whether the last syllable of PW1 (S1) 
and the syllable of PW2 (S2) had different acoustic profile 
when the annotators coded *CLASH as respected compared to 
when *CLASH was coded as not respected, in other words if 
S1was associated to a high tone or not, as it is illustrated on 
Figure 1. 

For this purpose, we calculated the ratio between S1 with 
S2, by dividing the value of mean vocalic F0 of S1 with the 
value of mean vocalic F0 of S2. A value of 1 means that both 
syllables show the same value, a value below 1 that the first 
syllable has smaller values than the following one; above 1 
that the second syllable has smaller values than the first one. 
We ran GEE with repeated measures with the speaker as a 
random variable and with the *CLASH respect (yes/no) as a 
dependent variable and the ratioF0 value as predictor. 
Statistics show an effect of the ratioF0 (Wald χ2 (1) = 11.378, 

p < 0.001). When *CLASH is violated, the ratio S1/S2 is higher 
than when *CLASH is respected. An interaction with the 
variety nevertheless was found (Wald χ2 (3) = 16.984, p < 
0.001), revealing that the difference of ratio between the cases 
where *CLASH was respected and *CLASH was not respected 
was less important for the African varieties than for the 
European varieties, as it can be seen on Figure 2:  
 

   
Figure 1: F0 curves of the prepositional phrase 
“autour des mêmes]PW1 villes]PW2”, produced by two 
ABF speakers. On the left panel, *CLASH is violated, 
on the right panel, *CLASH is respected. 

 
Figure 2: Estimated syllabic duration (in ms) as a 
function of the variety (ABF, CAF, EBF and EPF). 
Error bars are standard error of the mean. 

4.2. Effects of Variety and Phonological Condition 
on *CLASH respect  
GEE with repeated measures were run with the speaker as a 
random variable, the respect of *CLASH (yes/no) as a 
dependent variable, the Variety (CAF, ABF, EPF and EBF), 
the Phonological Condition (within a single PP/across two 
restrPPs) as independent variables.  

First, the results show an effect of Variety (Wald χ2 (3) = 
12.617, p < 0.01). Post-hoc analyses reveal that there are 
significant differences between the CAF variety and the 
European varieties (p < 0.01), but not between the CAF and 
the ABF variety. The two European varieties are not 
distinguished from each other, or from the ABF variety, as it 
can be seen on Figure 3. 

Statistics also reveal an effect of the Phonological 
Condition (Wald χ2 (1) = 12.617, p < .01). *CLASH is more 
often respected within a PP (60.9% of the cases in average) 
than across two restrPPs (55.4% of the cases in average). No 
interaction was found within each variety, which means that 
this effect is identical across the 4 varieties in our database.  

 

H H H L 
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Figure 3: Percentage of sites where *CLASH is 
respected, according to the variety. 

4.3. Articulation Rate 
We ran GEE with repeated measures with the speaker as the 
random variable, Articulation Rate as a dependent variable and 
the Variety as a predictor. A significant effect was found 
(Wald χ2 (3) = 28.103, p < 0.001). Post hoc revealed than there 
were no significant differences between the speakers in the 
African groups (ABF = 231.5 ms/syll; CAF 218.19 ms/syll), 
or between the two European groups of speakers (EBF 178.30 
ms/syll; EPF 181 ms/syll), but a significant difference between 
CAF and the two European varieties (p < 0.001) and between 
ABF and the two European groups (p < 0.01). As shown in 
Figure 4, the articulation rate of African speakers is slower 
than that of European speakers: 
 

 
Figure 4: Estimated syllabic duration (in ms) as a 
function of the variety (ABF, CAF, EBF and EPF). 
Error bars are standard error of the mean. 

5. Discussion  
Our results can be summarized as follows: First, acoustic 
analyses showed the presence of two adjacent H tones when 
*CLASH was violated, and the presence of an L tone on S1 
when *CLASH was respected. Second, CAF speakers do not 
produce more clashes than the ABF speakers on the one hand, 
but more than the European speakers on the other hand. We 
have also seen that the ABF speaker do not behave differently 
from the European speakers, e.g. they do not produce more 
clashes than the Parisian and Brussels speakers. Finally, we 
also found that the respect rate of the *CLASH constraint did 
not correlate with articulation rate, which indicates that the 
differences regarding the respect of *CLASH are due to 

transfer from the substrate, and are not a matter of 
performance. These tendencies are valid at the different levels 
of the prosodic hierarchy we have examined.  

The summarized results above confirm our hypotheses: (i) 
*CLASH applies in the same way in Parisian and Brussels 
French, and (ii) the Burundi speakers tend to avoid clashes to a 
significantly greater extent than the Central African speakers 
[2].  

In previous studies comparing “contact” and 
“monolingual” French (CAF and Swiss German speakers 
living in the French-speaking part of Switzerland vs. Parisian 
and speakers from French-speaking Switzerland), we found 
that the speakers of both contact varieties respected the 
*CLASH constraint to a lesser extent than the monolingual 
speakers [24]. We attributed these differences to influences 
form the word prosodic systems of Sango (lexical tones) and 
Swiss German (lexical stress), i.e. that the prosodic marking of 
every prosodic word in Sango (lexically specified tonal 
patterns) and Swiss German (fixed stress) was transferred to 
French in the way that the speakers realized prominences on 
every prosodic word. The present study shows that this 
analysis needs to be nuanced; Kirundi, like Sango and Swiss 
German, has word prosody, but the ABF speakers, in order to 
respect the *CLASH constraint, produce lexical words without 
any prominent syllable in contexts of potential clashes (see 
§2.1). In other words, our results indicate that the outcome of 
the contact between different prosodic systems depend on 
similarities and differences in how output constraints operate 
in the languages involved, and not only on typological 
categories. 

6. Conclusion 
In this paper, we have looked at the effects of OCP in four 
varieties of French, two monolingual (Paris and Brussels) and 
two contact varieties spoken in former French and Belgian 
colonies (RCA and Burundi). The aim of the study was to 
examine if the differences of OCP’s role in tonal systems of the 
substrate languages (Sango and Kirundi) are reflected in the 
contact varieties. Our results indicate that this is the case: in 
Sango adjacent high tones are allowed, and the speakers of 
CAF frequently produce adjacent high tones in contexts where 
it is avoided in the European French, while the OCP is 
powerful in Kirundi and ABF speakers avoid adjacent high 
tones in these contexts, like European speakers. Nevertheless, 
much more work is needed to get a deeper understanding of 
the development of prosodic systems of contact varieties of 
French (and of other languages): larger corpora should be 
analyzed; studies of spontaneous speech would give a more 
accurate picture of the speakers’ vernacular and comparisons 
with other contact varieties with different substrates are 
necessary.  
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