
 



1

BACK MID-VOWEL DIFFERENCES IN THREE CATALAN DIALECTS1

Josefina Carrera-Sabaté (UB & UdL) Ana M. Fernández-Planas (UB)

1. INTRODUCTION
Catalan is a Romance language spoken by about seven million inhabitants of Spain, distributed

over Catalonia, Valencia, part of Aragon and the Balearic Islands. It is also spoken in Andorra, Rosselló
and L’Alguer. Catalan has two major dialectal regions: the Eastern diasystem2, which comprises the
Eastern dialects: Central Catalan, Balearic, «Rossellonès», and «Alguerès»; and the Western diasystem,
which contains the North-western and Valencian dialects.

The fundamental vocalic differences between these two diasystems are based on their unstressed
vowel system and on a few consonant features (see Veny, 1982). As for their stressed vowel system, the
differences among dialects are barely discerned auditorily, although they are present acoustically. Due to
the apparent phonetic uniformity of stressed vowels, very few contrastive studies of the stressed vowel
system of Catalan dialects have been conducted: only Recasens (1986), Carrera-Sabaté et al. (1999,
2000) and Fernández-Planas et al. (in press) focus on this area.

The aim of this paper is to present a contrastive analysis of the back mid-vowels: back mid open ([ç]) and
back mid close ([o]) of three Catalan dialects: Central
Eastern Catalan (Barcelona), North-western Catalan or
“Lleidatà” (Lleida), and Southern Valencian (Gandia) (see
Map 1). The first dialect belongs to the Eastern diasystem,
while the other two dialects belong to the North-western
diasystem.

The starting point of this study is to analyse whether
the dialectal division of Catalan in the above mentioned
diasystems can be applied to the acoustic characterisation
of back mid-vowels. That is, the objective is to see
whether there are fewer acoustic differences in back mid-
vowels between North-Eastern Catalan (Lleida) and
Southern Valencian (Gandia) than between any of these
two dialects and Central Eastern Catalan (Barcelona).

Map 1.

2. METHODOLOGY
Data for the study consist of speech samples recorded under optimal conditions for their

subsequent analysis. Participants were ten male speakers (three for each Central Eastern and North-
western dialectal variants, and four for the Valencian dialectal variant) between the ages of 22 and 30,
and whose accent was not especially influenced by Spanish. The speakers came from three specific
geographical areas: Lleida (North-western dialect), Barcelona (Central Eastern dialect) and Gandia
(Southern Valencian).

The back mid-vowels [o] and [ç] were uttered in symmetric CVC sequences. Also, vowels were
preceded and followed by consonants with different articulatory characteristics: bilabial stop ([p]), dento-
alveolar stop ([t]), alveolar nasal ([n]), alveolar fricative ([s]), trill ([r]) and lateral ([…]). The combination
of these consonants and vowels made up a set of stimuli that were uttered within the following carrier
phrase: diu CVC quan vol (S/he says CVC when s/he wants). Informants produced each CVC sequence
three times.

Acoustic analyses were performed at the Phonetics Laboratory of the University of Barcelona
using the CSL4300B. They consisted of making frequency measurements of F2 in the steady-state of the
sounds examined by means of Linear Predictive Coding (LPC). Statistical analyses were carried out with

                                                                
1 We would like to thank Natalia Fullana for discussion of this material. This research was supported by GENCAT–
Grup de Recerca Consolidat: “Grup de Fonètica Experimental”, Reference # 2001SGR00425; by SEUID: “Modelos
de organización articulatoria y cambio fonético, Reference #BFF2000-0075-C02-02; and by SEUID: “VALDIC”,
Reference # BFF2001-3798.
2 Diasystem is a group of dialects which share similar caracterisation. (Vid. Veny, 1982).
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the package SPSS 10.0 – one part of these analyses was done through a multidimensional scaling (MDS)
technique3.

3. RESULTS
Results on the analysis of F2 reveal that the two back mid-vowels of Southern Valencian are more

open than those of the other geographical areas. On the other hand, both open and close mid-vowels of
the dialects of Barcelona and Lleida have F2 values that are more similar to each other in comparison to
the data obtained for the dialect of Gandia (mean F2 values for each vowel of each dialect appear in
Figure 1).

                                                                
3 MDS technique is based on the assumption that, for a group of elements, a matrix of experimental proximities can
be obtained from which a t-dimensional space is created (where t is equal to the number of dimensions) and the
elements are represented in such a way as to ensure that the distances among the obtained points are equivalent to
the proximities experimentally found. This technique offers the advantage of making it possible to represent the
objects in a geometric space.
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Figure 1. F2 means in open and close “o”.

Scheffé post-hoc comparisons show that the
differences in both open “o” and close “o”
between Gandia and Barcelona, on the one
hand; and between Gandia and Lleida, on the
other hand, are statistically significant
(p=0.000). But differences become
nonsignificant between Barcelona and Lleida
(p=0.930 for open “o”, and p=0.943 for close
“o”).

Results obtained by means of the MDS technique confirm the findings just reported:
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Figure 2. MDS in close “o”. (Stress: 0,05241; RSQ:
0,98988)
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Figure 3. MDS in open “o”. (Stress: 0,02307;
RSQ:0,99792)

Legend: o: close “o”; oo: open “o”; c: North-western catalan; g: Southern Valencian.

In these two plots (Figures 2 and 3) it can be seen how the space defined by both open and close
“o” vowels of Gandia clusters together more closely than the space defined by the vowels of the dialects
of Barcelona and Lleida. Moreover, the space defined by [o] and [ç] of Gandia is more open, since the
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horizontal axis seems to coincide with the parameter of openness. In any case, the distinction between a
vowel of Gandia and one belonging to the other dialects is clear-cut. As a result, all comparisons yield
significant differences. Conversely, it is considerably difficult to distinguish between vowels belonging
to the dialects Barcelona and Lleida, although for open vowels there seems to be continuum of openness
- namely, Barcelona<Lleida< Gandia.

A more detailed analysis of the consonantal contexts in which back vowels of each dialect were uttered is
shown in Figures 4 and 5. This analysis further supports the findings above.

         Figure 4. Mean F2 values in open “o”    Figure 5. Mean F2 values in close “o”

It should also be noted that t-tests between the dialect of Barcelona and that of Lleida are
significant for [o] in the context of [p] only (t=-2.829; p=0.012), which points to the similarity of
medium values displayed by their vowels. However, t-tests between Gandia and Barcelona, and those
between Gandia and Lleida show that, for both close and open “o”, all contrasts in every consonantal
context are statistically significant (p<0.05 for Barcelona and Gandia; and p=0.000 for Lleida and
Gandia). In the three dialects studied, the consonants that lead to a greater frequency slope of the F2 in
the vowel (that is, more closeness) are, first, bilabial [p], and then velarised lateral. On the contrary,
alveolar and dento-alveolar consonants cause a greater vowel openness (increase in frequency value of
F2). To sum up, the consonantal influence from less to more openness on all vowels can be characterised
as follows: bilabial consonant<velarised consonant<alveolar and dento-alveolar consonants.

5.  CONCLUSION
The analysis of the acoustic data obtained under laboratory conditions shows that a well-

established openness distinction exists in back mid-vowels between the Southern Valencian dialect
(Gandia) and dialects from the area of Lleida and Barcelona. Furthermore, Valencian vowels have an F2
that is systematically higher than that of the other dialects. Contrary to what could initially be expected
(e.g., Recasens, 1991), we can affirm that mid-vowels are more open acoustically in Southern Valencian
than in North-western Catalan and Central Eastern Catalan.
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