c 2008 by Miguel Simonet. All rights reserved.

LANGUAGE CONTACT IN MAJORCA
AN EXPERIMENTAL SOCIOPHONETIC APPROACH

BY
MIGUEL SIMONET
Licenciado, Universitat de les Illes Balears, 2000
A.M., University of Illinois at Urbana-Champaign, 2003

DISSERTATION
Submitted in partial fulfillment of the requirements
for the degree of Doctor of Philosophy in Spanish
in the Graduate College of the
University of Illinois at Urbana-Champaign, 2008

Urbana, Illinois

To Eunice, my love

v

Obituari
He anat a caminar pel camp fins a Son Bou
i he vist els trencs solcant l’enfront de Llucaquelba
Sota un cel generós perfumat de llentrisca
les figueres lliuraven enterra els seus fruits
Pel barranc verd d’Es Bec entre Ses Canessies
Son Boter dava a un mar d’un profund blau turquesa
Desterrades les aus orfe d’antigues dunes
jo em pensava gelós que el paisatge era nostre
dins les sı́quies la gent llença llaunes i fems
Ara em tanc en la nit de Sa Rocassa i cant
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voltros?
Esta tesis no habrı́a sido posible sin Eunice. De hecho, tampoco habrı́a
valido la pena. Esta tesis es para tı́ porque no tengo nada más grande que
dedicarte.

viii

Table of Contents

List of Tables . . . . . . . . . . . . . . . . . . . . . . . . . . . .

xiii

List of Figures . . . . . . . . . . . . . . . . . . . . . . . . . . . . xviii
1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . .
1.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1.2 Migration and language change . . . . . . . . . . . . . . . . .
1.3 The sociolinguistics of language contact and conflict in Majorca
1.3.1 History . . . . . . . . . . . . . . . . . . . . . . . . . . .
1.3.2 Human geography . . . . . . . . . . . . . . . . . . . . .
1.3.3 Current sociolinguistic patterns . . . . . . . . . . . . .
1.3.4 The current legal situation . . . . . . . . . . . . . . . .
1.4 Societal bilingualism: linguistic outcomes of language contact .
1.5 Individual bilingualism: living with two languages . . . . . . .
1.6 Intonation and bilingualism . . . . . . . . . . . . . . . . . . .
1.7 Outline of the dissertation . . . . . . . . . . . . . . . . . . . .

1
1
2
6
6
8
9
16
17
20
23
29

2 A contrastive study of Catalan and Spanish
2.1 Introduction . . . . . . . . . . . . . . . . . .
2.2 Methods . . . . . . . . . . . . . . . . . . . .
2.2.1 Participants . . . . . . . . . . . . . .
2.2.2 General analytical procedures . . . .
2.3 Experiment 1: Broad focus declaratives . . .
2.3.1 Background . . . . . . . . . . . . . .
2.3.2 Hypotheses . . . . . . . . . . . . . .
2.3.3 Materials . . . . . . . . . . . . . . .
2.3.4 Pre-final (prenuclear) pitch accents .
2.3.5 Sentence-final (nuclear) pitch accents
2.3.6 Summary . . . . . . . . . . . . . . .
2.4 Experiment 2: Contrastive focus declaratives
2.4.1 Background . . . . . . . . . . . . . .
2.4.2 Hypotheses . . . . . . . . . . . . . .
2.4.3 Materials and data collection . . . .
2.4.4 Results . . . . . . . . . . . . . . . . .
2.4.5 Summary . . . . . . . . . . . . . . .
2.5 Experiment 3: Absolute interrogatives . . .

33
33
35
35
36
40
40
43
44
45
52
58
60
60
63
63
64
69
70

ix

intonation
. . . . . . .
. . . . . . .
. . . . . . .
. . . . . . .
. . . . . . .
. . . . . . .
. . . . . . .
. . . . . . .
. . . . . . .
. . . . . . .
. . . . . . .
. . . . . . .
. . . . . . .
. . . . . . .
. . . . . . .
. . . . . . .
. . . . . . .
. . . . . . .

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

.
.
.
.
.
.
.
.
.
.

.
.
.
.
.
.
.
.
.
.

.
.
.
.
.
.
.
.
.
.

.
.
.
.
.
.
.
.
.
.

3 Methods . . . . . . . . . . . . . . . . . . . . . . . . . .
3.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . .
3.2 Sociolinguistic design . . . . . . . . . . . . . . . . . . .
3.2.1 Grounding the sociolinguistic design . . . . . .
3.2.2 Assessing language dominance . . . . . . . . . .
3.2.3 Participants . . . . . . . . . . . . . . . . . . . .
3.3 Data elicitation: production experiments . . . . . . . .
3.4 Speech proficiency or native accent . . . . . . . . . . .
3.4.1 Goals . . . . . . . . . . . . . . . . . . . . . . . .
3.4.2 Methods . . . . . . . . . . . . . . . . . . . . . .
3.4.3 Results . . . . . . . . . . . . . . . . . . . . . . .
3.4.4 Summary . . . . . . . . . . . . . . . . . . . . .
3.5 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . .

.
.
.
.
.
.
.
.
.
.
.
.
.

.
.
.
.
.
.
.
.
.
.
.
.
.

4 Sentence-final pitch accents in declaratives . . . . . .
4.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . .
4.2 Methods . . . . . . . . . . . . . . . . . . . . . . . . . .
4.2.1 Materials and data collection . . . . . . . . . .
4.2.2 Analytical procedures . . . . . . . . . . . . . . .
4.3 Research question 1: Variation in L1 speech . . . . . .
4.3.1 Data selection . . . . . . . . . . . . . . . . . . .
4.3.2 Results . . . . . . . . . . . . . . . . . . . . . . .
4.3.3 Summary . . . . . . . . . . . . . . . . . . . . .
4.4 Research question 2: Variation in L2 speech . . . . . .
4.4.1 Data selection . . . . . . . . . . . . . . . . . . .
4.4.2 Variation in Catalan . . . . . . . . . . . . . . .
4.4.3 Variation in Spanish . . . . . . . . . . . . . . .
4.4.4 Summary . . . . . . . . . . . . . . . . . . . . .
4.5 Research question 3: Phonetic system interaction . . .
4.5.1 Data selection . . . . . . . . . . . . . . . . . . .
4.5.2 Catalan-dominant bilinguals . . . . . . . . . . .
4.5.3 Spanish-dominant bilinguals . . . . . . . . . . .
4.5.4 Summary . . . . . . . . . . . . . . . . . . . . .
4.6 Discussion and conclusion . . . . . . . . . . . . . . . .

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

2.6

2.7

2.5.1 Background . . . . . . . . . .
2.5.2 Hypothesis . . . . . . . . . . .
2.5.3 Methods . . . . . . . . . . . .
2.5.4 Results . . . . . . . . . . . . .
2.5.5 Summary . . . . . . . . . . .
Discussion . . . . . . . . . . . . . . .
2.6.1 Broad focus declaratives . . .
2.6.2 Contrastive focus declaratives
2.6.3 Absolute interrogatives . . . .
Conclusion . . . . . . . . . . . . . . .

x

.
.
.
.
.
.
.
.
.
.

.
.
.
.
.
.
.
.
.
.

.
.
.
.
.
.
.
.
.
.

.
.
.
.
.
.
.
.
.
.

.
.
.
.
.
.
.
.
.
.

.
.
.
.
.
.
.
.
.
.

.
.
.
.
.
.
.
.
.
.

.
.
.
.
.
.
.
.
.
.

.
.
.
.
.
.
.
.
.
.

.
.
.
.
.
.
.
.
.
.

70
73
75
76
78
78
79
80
80
81

.
.
.
.
.
.
.
.
.
.
.
.
.

.
.
.
.
.
.
.
.
.
.
.
.

83
83
83
83
85
87
91
92
92
92
95
104
105

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

106
. 106
. 109
. 109
. 111
. 116
. 116
. 117
. 135
. 138
. 139
. 139
. 143
. 146
. 147
. 148
. 148
. 149
. 155
. 155

5 Intonation in absolute interrogatives . . . . . . . . . . . . .
5.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . .
5.2 Methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
5.2.1 Materials and data collection . . . . . . . . . . . . .
5.2.2 Analytical procedures . . . . . . . . . . . . . . . . . .
5.3 Research question 1: Variation in L1 speech . . . . . . . . .
5.3.1 Data selection . . . . . . . . . . . . . . . . . . . . . .
5.3.2 Results . . . . . . . . . . . . . . . . . . . . . . . . . .
5.3.3 Summary . . . . . . . . . . . . . . . . . . . . . . . .
5.4 Research question 2: Variation in L2 speech . . . . . . . . .
5.4.1 Data selection . . . . . . . . . . . . . . . . . . . . . .
5.4.2 Variation in Catalan . . . . . . . . . . . . . . . . . .
5.4.3 Variation in Spanish . . . . . . . . . . . . . . . . . .
5.4.4 Summary . . . . . . . . . . . . . . . . . . . . . . . .
5.5 Research question 3: Phonetic system interaction . . . . . .
5.5.1 Data selection . . . . . . . . . . . . . . . . . . . . . .
5.5.2 Catalan-dominant bilinguals . . . . . . . . . . . . . .
5.5.3 Spanish-dominant bilinguals . . . . . . . . . . . . . .
5.5.4 Summary . . . . . . . . . . . . . . . . . . . . . . . .
5.6 Research question 4: Perceptual awareness of pitch variation
5.6.1 Introduction . . . . . . . . . . . . . . . . . . . . . . .
5.6.2 Methods . . . . . . . . . . . . . . . . . . . . . . . . .
5.6.3 Results . . . . . . . . . . . . . . . . . . . . . . . . . .
5.6.4 Spanish-speaking control listeners . . . . . . . . . . .
5.6.5 Summary . . . . . . . . . . . . . . . . . . . . . . . .
5.7 Discussion and conclusion . . . . . . . . . . . . . . . . . . .

159
. 159
. 164
. 164
. 165
. 169
. 169
. 170
. 184
. 185
. 186
. 187
. 190
. 193
. 194
. 195
. 195
. 197
. 199
. 200
. 200
. 202
. 207
. 213
. 216
. 217

6 Velarization degree in the production of alveolar
6.1 Introduction . . . . . . . . . . . . . . . . . . . . .
6.2 Methods . . . . . . . . . . . . . . . . . . . . . . .
6.2.1 Materials and data collection . . . . . . .
6.2.2 Analytical procedures . . . . . . . . . . . .
6.3 Research question 1: Variation in L1 speech . . .
6.3.1 Data selection . . . . . . . . . . . . . . . .
6.3.2 Results . . . . . . . . . . . . . . . . . . . .
6.3.3 Summary . . . . . . . . . . . . . . . . . .
6.4 Research question 2: Variation in L2 speech . . .
6.4.1 Data selection . . . . . . . . . . . . . . . .
6.4.2 Variation in Catalan . . . . . . . . . . . .
6.4.3 Variation in Spanish . . . . . . . . . . . .
6.4.4 Summary . . . . . . . . . . . . . . . . . .
6.5 Research question 3: Phonetic system interaction
6.5.1 Data selection . . . . . . . . . . . . . . . .
6.5.2 Catalan-dominant bilinguals . . . . . . . .

222
. 222
. 228
. 228
. 229
. 235
. 235
. 235
. 249
. 251
. 251
. 252
. 252
. 254
. 256
. 256
. 256

xi

laterals
. . . . . .
. . . . . .
. . . . . .
. . . . . .
. . . . . .
. . . . . .
. . . . . .
. . . . . .
. . . . . .
. . . . . .
. . . . . .
. . . . . .
. . . . . .
. . . . . .
. . . . . .
. . . . . .

6.6

6.5.3 Spanish-dominant bilinguals . . . . . . . . . . . . . . . 260
6.5.4 Summary . . . . . . . . . . . . . . . . . . . . . . . . . 262
Discussion and conclusion . . . . . . . . . . . . . . . . . . . . 265

7 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . .
7.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . .
7.2 Sentence-final pitch accents in read-aloud declaratives . .
7.3 Intonation in absolute interrogatives . . . . . . . . . . .
7.4 Velarization degree in the production of alveolar laterals
7.5 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . .

.
.
.
.
.
.

270
. 270
. 273
. 275
. 278
. 281

References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

283

xii

.
.
.
.
.
.

List of Tables

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

Knowledge of Catalan as a function of origin, i.e. place of
birth, in the Balearic Islands as a whole. (A = Born in the
Catalan-speaking territory; B = Born elsewhere.) Data presented in percentages (From Villaverde [2005].) . . . . . . . .
Knowledge of Catalan as a function of age, in the Balearic
Islands as a whole. Data presented in percentages (From
Villaverde [2005].) . . . . . . . . . . . . . . . . . . . . . . . .
Knowledge of Catalan as a function of place of residency, in
Majorca exclusively: (1) city of Palma, (2) Palma bay, excluding the city, and (3) rest of Majorca. Data presented in
percentages (From Villaverde [2005].) . . . . . . . . . . . . .
What is the language you acquired first? Data as a function of
origin, place of residency, and age. (A = Born in the Catalanspeaking territory; B = Born elsewhere.) Data presented in
percentages. (From Villaverde [2005].) . . . . . . . . . . . .
What is the language you consider your own? Data as a function of origin, place of residency, and age. (A = Born in the
Catalan-speaking territory; B = Born elsewhere.) Data presented in percentages. (From Villaverde [2005].) . . . . . . .
What is the language you use more frequently (your habitual
language)? Data as a function of origin, place of residency, and
age. (A = Born in the Catalan-speaking territory; B = Born
elsewhere.) Data presented in percentages. (From Villaverde
[2005].) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
What is your perception regarding the social use of Catalan?
Is it high, rather high, low, or null? Data as a function of
place of residency, age, and own language. Data presented in
percentages. (From Villaverde [2005].) . . . . . . . . . . . .
What is your opinion regarding the need to increase the social
use of Catalan? That is, should the use of Catalan increase?
Should the use of Spanish increase? Should the current situation be maintained? Data as a function of place of residency,
age, and own language. Data presented in percentages. (From
Villaverde [2005].) . . . . . . . . . . . . . . . . . . . . . . . .

xiii

. 10

. 10

. 10

. 12

. 12

. 13

. 14

. 15

2.1

2.2

3.1

3.2

4.1

4.2

4.3

4.4

4.5

Binary combinations of labeled pitch pivot points (straight
lines) and their distribution as a function of language and
speaker. (PA = pitch accent type; ML = Majorcan Catalan;
SP = Spanish; ML01 = Catalan-dominant speaker 01 speaking Catalan; SP01 = Spanish-dominant speaker 01 speaking
Spanish. Subjects 01-03 are male while 04-06 are female.) . . . 46
Results of ANOVAs analyzing pre-final rising pitch accents,
as a function of language and gender. For each pitch accent, six parameters were investigated: relative timing of both
valleys (TV) and peaks (TP), with respect to the stressedsyllable’s duration; pitch values (z-scores) of both valleys (PV)
and peaks (PP); excursion sizes (z-scores) (ES) and slopes
(ERB/s). For all comparisons, df = 1,235 . . . . . . . . . . . . 48
Percentages of use of Catalan as a function of group: CTMY,
CTFY, CTMO, CTFO, SPMY, SPFY, SPMO, SPFO (see text
for explanation). . . . . . . . . . . . . . . . . . . . . . . . . . 89
Percentages of use of Spanish as a function of group: CTMY,
CTFY, CTMO, CTFO, SPMY, SPFY, SPMO, SPFO (see text
for explanation). . . . . . . . . . . . . . . . . . . . . . . . . . 90
Shapes of curves as described by b- and a-coefficients in quadratic
polynomial equations (y = ax2 + bx + c). (Adapted from Andruski & Costello [2004].) . . . . . . . . . . . . . . . . . . . . 115
Results of ANOVAs analyzing pitch levels in three time points
(point 1, point 3 and point 5, which stand for pitch at prestressed syllable’s midpoint, pitch at stressed syllable’s midpoint and pitch at post-stressed syllable’s midpoint, respectively), as a function of language, gender and age. For all
comparisons, df = 1, 1036. . . . . . . . . . . . . . . . . . . . . 127
Results of ANOVAs analyzing the coefficients of the polynomial equations describing best-fit quadratic curves, as a function of language, gender and age. For all comparisons, df = 1,
1149. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 131
Results of ANOVAs analyzing the coefficients of the polynomial equations describing best-fit quadratic curves, as a function of linguistic background (L1 vs. L2 speaker) and gender.
Catalan data. For all comparisons, df = 1, 594. . . . . . . . . 140
Results of ANOVAs analyzing the coefficients of the polynomial equations describing best-fit quadratic curves, as a function of linguistic background (L1 vs. L2 speaker) and gender.
Spanish data. For all comparisons, df = 1, 595. . . . . . . . . 143

xiv

4.6

4.7

5.1

5.2

5.3

5.4

5.5

5.6

5.7

Results of RM-ANOVAs analyzing the coefficients of the polynomial equations describing best-fit quadratic curves, as a
function of mode (within-subjects) or language used (Catalan vs. Spanish) and gender (between-subjects). Catalandominant speakers. Error within: df = 1, 579. . . . . . . . . . 149
Results of RM-ANOVAs analyzing the coefficients of the polynomial equations describing best-fit quadratic curves, as a
function of mode (within-subjects) or language used (Spanish vs. Catalan) and gender (between-subjects). Spanishdominant speakers. Error within: df = 1, 578. . . . . . . . . . 152
Shapes of curves as described by b- and a-coefficients in quadratic
polynomial equations (y = ax2 + bx + c). (Adapted from Andruski & Costello [2004].) . . . . . . . . . . . . . . . . . . . . 168
Results of ANOVAs analyzing the coefficients of the polynomial equations describing best-fit quadratic curves, as a function of language, gender and age. For all comparisons, df = 1,
2014. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 170
Analysis of Deviance table provided by the stepwise logistic
regression model with intonational category as dependent variable (FALL vs. RISE), and language, age and gender as independent variables on the chi-square distribution. Log. likelihood of the model -1033.25. Df = 1. (See text for weights of
the independent variable levels.) . . . . . . . . . . . . . . . . . 176
Results of ANOVAs analyzing the coefficients of the polynomial equations describing best-fit quadratic curves, as a function of linguistic background (L1 vs. L2 speaker) and gender.
Catalan data. For all comparisons, df = 1, 910. . . . . . . . . 187
Results of ANOVAs analyzing the coefficients of the polynomial equations describing best-fit quadratic curves, as a function of linguistic background (L1 vs. L2 speaker) and gender.
Spanish data. For all comparisons, df = 1, 959. . . . . . . . . 190
Results of RM-ANOVAs analyzing the coefficients of the polynomial equations describing best-fit quadratic curves, as a
function of mode (within-subjects) or language used (Catalan vs. Spanish) and gender (between-subjects). Catalandominant speakers. Error within: df = 1, 917. . . . . . . . . . 195
Results of RM-ANOVAs analyzing the coefficients of the polynomial equations describing best-fit quadratic curves, as a
function of mode (within-subjects) or language used (Spanish vs. Catalan) and gender (between-subjects). Spanishdominant speakers. Error within: df = 1, 920. . . . . . . . . . 197

xv

5.8

5.9

6.1

6.2

6.3

6.4

6.5

6.6

Design of the stimuli for the perceptual rating experiment.
The horizontal axis contains the original sentences that were
recorded by a male young Catalan-Spanish quasi-balanced bilingual: two sentences in Catalan (CT1 and CT2) and two sentences in Spanish (SP1 and SP2). The two Catalan sentences
were produced with a HL*...L% intonation and the two Spanish ones were produced with a L*...H% intonation. Catalan
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question És alemana? ‘Is she German?’. Intermediate contours are also represented. Each one of these pitch contours
was transplanted onto each one of the Catalan and Spanish
yes/no question productions. . . . . . . . . . . . . . . . . . . . 205
5.18 Boxplots displaying the distribution of responses of 10 Catalandominant listeners (to Catalan speech utterances) and 10 Spanishdominant listeners (to Spanish speech utterances) to the Catalan yes/no questionÉs alemana? or the Spanish yes/no question ¿Es alemana? ‘Is she German?’. Low values represent
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1 Introduction
1.1

Introduction

The main goal of the phonetic experiments reported in this dissertation is to
find out whether there is cross-linguistic transfer of phonetic features between
the native dialects of Catalan and Spanish in the island of Majorca, in the
Western Mediterranean. Transfer of phonetic features may result in a process
of convergence. We define convergence as follows: a process according to
which two languages that used to be more dissimilar in the past are becoming
more similar. Therefore, the adoption of features from another language
usually results in two languages becoming more similar than they used to be
in the past. In sum, we address cross-linguistic transfer of phonetic features
as well as issues of convergence and/or divergence between two languages.
In Majorca, which is politically part of Spain, two languages are widely
used and co-official: Catalan, which was introduced by Catalan settlers during the 13th century, and Spanish, which has gradually been penetrating in
the island from approximately the 18th century onwards. The use of Spanish
in the island, however, was not widespread until well into the 20th century,
when thousands of immigrants from Spanish-speaking regions in the Iberian
Peninsula arrived to the island. Settlement patterns have been continuously
shaping and reshaping the social and linguistic fabric of Majorca. Some of
these migratory waves have been massive and are still very recent. How has
one of the latest and most significant migratory waves affected the linguistic
fabric of Majorca?
As it has been mentioned above, the first aim of the experiments reported
here is to find out whether there is evidence of contact-induced phonetic
change in any of two contact languages, Catalan and Spanish? In case there
appears to be cross-linguistic transfer of phonetic features, a number of questions will need to be addressed: (1) What are the specific features that are
being transfered? (2) Does transfer ‘go’ from Spanish to Catalan or from
Catalan to Spanish? Does it, on the other hand, go both ways? (3) Is there
mutual convergence of the speech patterns used by speakers of these two
languages or is convergence, if found, asymmetrical, with one language converging towards the other while the other remaining mostly unchanged? A
very different type of question will also be addressed: What is the ‘knowledge’
individual bilinguals have of the speech patterns of their two languages? How
do the systems interact within individual bilingual speakers, as revealed by
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their speech patterns? Do bilinguals have one converged system or do they
maintain separate L1 and L2 phonetic systems? Are the two systems, within
the bilingual individuals, converging or are they diverging? These latter questions are addressed due to the fact that we hypothesize (see subsection below
and Chapter 3) that individual patterns, potentially triggered by cognitive
constraints, may have a strong and durable effect on the patterns used by the
speech community as a whole, at least after a process of conventionalization.
The point is that, while in societal language contact situations some patterns
may evolve into conventionalized patterns and others not, their origin is to
be found into the cognitive forces affecting individuals who know and use
two or more languages.

1.2

Migration and language change

All languages change through time. The causes of language change are
generally thought of as being of two types: drift, i.e. internally-induced
change, and contact with other dialects or languages, i.e. externally-induced
change (e.g. Coetsem [2000], Hock [1991], Sapir [1921], Thomason & Kaufman [1988], Weinreich [1968 [1953]]). Some researchers use a three-way
divide: internal (i.e. intra-systemic), external (i.e. contact-induced), and
extra-linguistic causes (i.e. changes in the social or socio-political fabric of
a community) (Farrar & Jones [2002], Kerswill [2006], among many others).
Labov [2007], using the terms ‘transmission’ and ‘diffusion’ to broadly represent internally- and externally-induced change respectivelly, characterizes
this two-way divide as follows:
“The transmission of linguistic change within a speech community
is characterized by incrementation within a faithfully reproduced
pattern characteristic of the family tree model, while diffusion
across communities shows weakening of the original pattern and
a loss of structural features. It is proposed that this is the result
of the difference between the learning abilities of children and
adults” (Labov [2007]: 344)
“It is proposed here that the contrast between the transmission of
change within languages and diffusion of change across languages
is the result of two different kinds of language learning. On the
one hand, transmission is the product of the acquisition of language by young children. On the other hand, the limitations on
diffusion are the result of the fact that most language contact is
largely between and among adults. It follows that structural patterns are not as likely to be diffused because adults do not learn
and reproduce linguistic forms, rules, and constraints with the
accuracy and speed that children display” (Labov [2007]: 349)
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In other words, according to Labov [2007], the outcomes of contactinduced change are different from those due to drift since they result from
the application of two different processes: transmission, i.e. first language
acquisition in a homogeneous speech community, and diffusion, i.e. second
language acquisition in a multilingual or multidialectal speech community.
Britain [2006] and Kerswill [2006] further differentiate between two types of
linguistic diffusion: expansion diffusion and relocation diffusion. Expansion
diffusion does not imply population movements while relocation diffusion,
by definition, does. relocation diffusion, i.e. linguistic changes motivated by
migratory movements, generally leads to language or dialect contact. The
only exception to this is when a relatively-homogeneous group moves into
a ‘virgin’ territory [Kerswill & Trudgill, 2006]. Since, according to Kerswill
[2006], migration has consequences for the social organization of a total of
three communities, i.e. the society of origin, the society of destination, and
the migrant group, it seems reasonable to infer that there will be also linguistic consequences, possibly also for the three communities. In most instances,
however, these effects are clearer for the migrant group and, secondarily, for
the society of destination. Some of these consequences may be far-reaching
and long-lasting. Consider two examples:
1. After Spain conquered Antwerp in 1585, thousands fled from this city
and other towns in Brabant and Flanders. The refugees, which were
significant in number and important in economic and socio-political
power, took refuge further north, especially in the towns between The
Hague and Amsterdam. From that time until nowadays, the Amsterdam dialect stands out from those of the surrounding towns because of
the vowel in lexical items such as daar ‘there’ and maken ‘make’, which
is pronounced as [o.A] in Amsterdam, instead of as [E:], which is how it
is pronounced in the surrounding dialects [Hinskens et al., 2006].
2. From 1855 until 1946, Argentina received a total of 2.9 million Italian immigrants. Approximately 37% of them remained in the city of
Buenos Aires, 59% went to one of the four central provinces (Buenos
Aires, Cordoba, Santa Fe and Entre Rios), while the remaining 4% settled in the rest of the country. Buenos Aires grew in less than a century
from a small town, with a population of 91,395 in 1855, to a large city,
with 2,415,142 inhabitants in 1936. In some southern neighborhoods,
immigrants of Italian origin constituted a 40% of the population. From
the turn of the 20th century, the dialect of Buenos Aires uses a very
characteristic intonation which, being different from that used in other
dialects of Spanish, closely resembles that used in certain Italian dialects [Colantoni & Gurlekian, 2004].
Kerswill [2006] and Boix & Vila [1998] contain a discussion of some of the
subtypes of migration and summarize their outcomes. According to Kerswill
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[2006], any intent to describe and categorize a given migratory movement
and their linguistic consequence, should include an analysis of the following
parameters: space, time, motivation, and socio-cultural factors. In other
words, the sociolinguistic outcomes of migration will depend, among other
factors, on whether borders are crossed or not, whether migration is longlasting or short-termed, whether the migrants want to maintain their ties
with their culture, or the relative cultural and linguistic distance between the
migrant and the host community, etc. Boix & Vila [1998] classify migratory
movements according to what the consequences are for the language of the
migrants and that of the host community. Let us examine a few historicallycommon patterns from the perspective of the migrant group.
Settlements or resettlements of rural territories The relocation of
small agriculturally-oriented societies to new areas where they can continue
farming in relative isolation has usually allowed these communities to retain
their own language, dialect and culture. This is specially so when migratory
movements imply the relocation of entire communities of villages to new
territories, instead of individual movements. If relative isolation is maintained, the cultural and speech practices of these groups will largely also
be maintained, possibly during centuries. Thus, Catalan was spoken during
several centuries in the town of St. Augustine, Florida, after the settlement
of a group of Catalan-speaking migrants who came from the Mediterranean
island of Minorca in the late 18th century. The maintenance of Catalan in
Florida was most likely due to their isolation and the fact that these migrants
were able to reproduce their own cultural practices and social organization
in their new place for centuries (Boix & Vila [1998], Rasico [1987]).
Elite colonization The relocation of members of the dominant classes
from the metropolis to the colonies rarely results in the cultural and linguistic assimilation of the colonizers to the autochthonous communities. Rather,
it is generally the autochthonous community the one that assimilates to the
newcomers. It is true that sometimes the colonizers learn one of the languages of the colony. However, it seems to be unlikely for them to abandon
their own language and cultural practices. This is mostly due to their cultural, social and political segregation from the autochthonous communities.
There are of course, exceptions to this, such as the Norman invasion of the
British Isles, which resulted in the linguistic assimilation of the invaders to
the autochthonous community. An interesting situation arises in the cases
where the colonizers come from different language groups. In such a case,
colonizers who come from different territories and speak different languages
may end up developing a common identity, which generally excludes the autochthonous community. Let us consider one example: Catalan-speaking
Minorcans, Eivissans and Valencians settled in Algeria during the time when
it was a French colony. Even though they may not have been part of the
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ruling elite, which was of French origin, they would definitely not identify
with the autochthonous Algerian community. Interestingly, in time, Catalanspeaking settlers assimilated to the French colonizers by, among other things,
adopting French as their own languages. This was so to the point that, during the decolonization of the territory, most left for France [Boix & Vila,
1998].
Unskilled labor across national boundaries Migratory movements in
which large contingents of unskilled workers move to industrialized societies
are of a very different sort. In this type of relocation, migrants are unlikely
to be able to reproduce their own social structure and cultural practices,
although some may strive to do so. Even though the first generation of
migrants tend to be willing to maintain some of their own cultural practices,
it is likely the case that the second or third generation will perceive that
the integration with the host society is the most attractive option. Boix &
Vila [1998] affirm that it is common for the languages spoken by this type
of migrant communities to be abandoned in three or four generations. Some
groups, however, may get to maintain their languages for a longer time.
This seems to be the case for the Turkish communities in Germany and the
Netherlands, and the Indian communities in England [Hinskens et al., 2006].
Relocation within national boundaries in multilingual countries
Boix & Vila [1998] differentiate between situations in which migrants move
from a region where a minority language is spoken to one in which a dominant, majority language is used, and situations in which the most economicallyfavored regions are those in which non-dominant, minority languages are
used. In the latter, both skilled and unskilled workers speaking a dominant
language move to a region where the autochthonous community, although
possibly having a greater economical power, speaks a minority language or
a variety with no overt prestige. This has been the case, according to Boix
& Vila [1998], of the Catalan- and Basque-speaking regions of Spain. This
thus seem to have been the case of the island of Majorca, in the Western
Mediterranean Sea, which is the focus of the present study.
Boix & Vila [1998] further differentiate between the linguistic consequences of movements of skilled workers, i.e. professionals and government
administrators, and unskilled workers. In centralized countries, it has been
common for official institutions to hire workers from the politically-dominant
regions, who thus speak the dominant language. For centuries, those assuming the positions of highest responsibility in official institutions in Catalanspeaking territories were of Castilian origin and therefore native speakers of
Spanish. The case of unskilled workers moving to regions were a minority
or subordinate language is spoken is different from that of unskilled workers
moving to an economically- and culturally-dominant region or to a different country. Boix & Vila [1998] claim that, in the former, since migrants
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have received the support of the official institutions and that of widespread
cultural values, it has been easier for them to retain their own language and
resist to learn the language of the host community. Additionally, in this case,
the sociolinguistic outcomes have depended on the demographics of the host
region: a large number of migrants moving at the same time is more likely
than a small number of migrants to retain their first language and cultural
practices and even to remain as monolingual speakers of their first language.
This seems to be the case of, at least, certain European countries [Boix &
Vila, 1998].

1.3
1.3.1

The sociolinguistics of language contact
and conflict in Majorca
History

The first settlers arrived in Majorca during the Neolithic (7000-5000 BCE).
The island was later visited by the Phoenicians, who called it Clumba, and the
Greeks, who called it Kromyoussa. In 123 BCE, the Romans conquered the
island, gave it the name of Maiorica, and founded three main cities: Pollentia,
Bocchoris and Palma. Ten centuries later, in 903, the island was conquered
by the moors, who called it Al-Mayurqa, and established their capital in
Palma, which they called Madina Mayurqa. It is unknown what happened
to the previous inhabitants, although they most likely were assimilated in
time.
In 1229, King James I of Catalonia-Aragon assaulted the capital city of
Majorca, and within a few months he had conquered the rest of the island.
It seems that the Arab-speaking population was either enslaved or expelled
from the island. The ones that remained were forced to assimilate. In 1230,
the King divided the island among the nobles who formed the military expedition, according to what had been agreed upon before leaving Barcelona,
the capital of the Aragonese Kingdom and the place from where the expedition had departed. Lands were mostly given to Catalan nobles. Settlers from
Catalonia, Langue d’Oc, Italy, and other places settled in this ‘new’ territory. Among all of them, the Catalans were in a majority. Therefore, the
Catalan language was imported in Majorca, in the form of expansion diffusion, during the 13th century, with settlers coming mostly from the Catalanspeaking provinces of Barcelona, Girona and Roussillon, in the Northeast of
the Catalan-speaking territories. Their descendants still live in Majorca and
continue to speak a form of Catalan. It is unknown whether, at the time of
the arrival of the Catalans, there still was a Mossarab population or not. To
this day, only a handful of toponyms of Mossarabic origin survive, such as
Muro and Campos.
In order to present some of the basic historical facts regarding the contact
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or conflict between Catalan and Spanish in Majorca, we follow Blas Arroyo
[2007] and Miralles [1989] (see also Vallverdú [1984]).
During the three centuries that followed the arrival of Catalan, this language was the main language of the territory with certain scarce traces of
language contact with Arabic, Hebrew, Occitan and Aragonese. On the other
hand, Spanish was practically unknown on the island until the end of the 15th
century. In time, the island came to be a part of the Spanish Kingdom. During the two centuries between the death of the King Ferdinand the Catholic
(1516) and the Ordinance of New Plant (1715, signed by the Spanish King
Philip V), the Spanish language began to gradually penetrate in Majorca,
through members of the aristocracy and the high clergy, many of whom came
from non-Catalan speaking regions of Spain. During that period, Catalan
continued to be the only vehicle of oral communication among the natives, especially the illiterates living in the rural communities. The Ordinance of New
Plant (1715) aimed to directly oppose the use of native languages or cultures
in Spanish territories, including Catalan in Majorca. The Ordinance led to a
use of Spanish in mainly the formal domains, such as the administration and
the judicial system. Furthermore, during this period, representatives of the
official administration and the Catholic church, many of whom came from
Spanish-speaking regions, played an important role in promoting the use of
Spanish among the highest autochthonous social classes. Consequently, the
first newspapers of the island, which were published in the 18th and the 19th
centuries, were written in Spanish. Still, during that time, Catalan continued
to be the main language of oral communication among the natives.
The most repressive policies against the use of Catalan in Majorca were
taken during the second half of the 20th century, during Franco’s military
dictatorship. Blas Arroyo [2007] describes it in these words:
“While Franco remained in power, the correlation of forces began
to change, particularly from the time economic development policies started, and several hundred thousand Spanish immigrants
came to the Balearic Islands. Since then and until recently, Spanish, as the only officially acknowledged language, became inexorably associated with social and material progress, an idea which
was particularly intense among the immigrants, who showed no
interest whatsoever in adopting the native language or culture.
At the same time, the difficulties of using Catalan in formal domains, such as education, local councils, or the administration of
justice, would result in its being identified as a language used by
uncultivated, poor people, something which was even believed by
the Catalan speakers” (Blas Arroyo [2007]:)
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1.3.2

Human geography

According to Salvà [2005], the demographic fabric of Majorca, and the rest
of the Balearic Islands, has been mostly defined by the large numbers of
migrants that have come, and continue to come, starting in the late 1950s.
Migration has characterized the rapid population growth of Majorca, which
has doubled in less than fifty years. As of 2002, about 730,000 people were
residing in Majorca [Salvà, 2005].
In the 1950s, still during the dictatorial regime of Franco, Majorca changed
drastically from having an economy based on agricultural activities to one
based on mass tourism. Due to a number of different reasons, including its
location, climate and economy, Majorca has attracted a very large number
of immigrants who come to the island for different reasons, mostly to work
in the tourism industry, and from different places. Some migratory patterns
may be identified. These migratory patterns are here referred to as ‘stages’
since they have varied depending on time period.
The first stage was initiated during the late 1950s and continued during
the 1960s and 1970s. This stage is characterized by the large number of immigrants from other provinces within Spain that came to Majorca. Many of
these immigrants came from rural Spanish-speaking regions and were thus
Spanish-speaking monolinguals. These people established in Majorca while
Franco was still in power, and came mostly to work for the tourism industry
or related services. The number of residents of the Balearic Island who were
born in the Iberian Peninsula and most likely came to the island during this
stage amounts to 240,955 people, which is a 27,4% of the population of the
Islands. In Majorca in particular, these residents represent a 26.8% of the total population of the island. These newcomers came mostly from Andalusia,
Castilla la Mancha, Madrid, Castilla y León, Murcia and Extremadura. Also,
a large percentage of mainland Catalans and Valencians settled in Majorca.
According to Salvà [2005], this stage is characterized by a phenomenon
that may be referred to as ‘rurbanization’ or ‘ruralization of the urban centers’. This phenomenon is not unique to the Balearic Islands. During this
stage, thousands of migrants from rural regions in the Iberian Peninsula settled in Majorca, mostly around urban centers, and brought with them their
culture, values and beliefs. In the case of Majorca, this process of rurbanization occurred at a time in which Franco was still in power. Therefore,
according to Boix & Vila [1998], rurbanization happened at a time in which
Catalan was not seen as a prestigious language, but rather a minority language, and thus newcomers saw little need to adapt to their new place and
learn a new language.
A second stage, which overlapped in time with the first stage, was characterized by the arrival of a large number of residents who came to Majorca from Northern and Central European countries such as Germany, the
United Kingdom, the Netherlands and the Scandinavian countries. This is
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also known as the ‘new Florida stage’. According to Salvà [2005], these immigrants were attracted to Majorca by the climate and the economy. These
newcomers, however, were not intending to find jobs but were attracted by
the fact that living in Majorca was cheaper than living in Norther or Central
Europe. Most of these immigrants were thus wealthy. This type of immigration, even though it showed no interest to assimilate with the autochthonous
communities, was socially tolerated in Majorca because it contributed to the
boost of the economy.
In sum, up until the 1990s, the immigration patterns were clearly dichotomic: (1) production-oriented immigrants of Spanish origin, and (2)
consumption-oriented immigrants of Northern and Central European origin.
In the early 1990s, the migratory waves become increasingly more complex.
A reboost of the economy, especially based on the construction sector, attracted newcomers from many more places: (1) the migration from other
Spanish provinces was reinitiated, and (2) a significant number of immigrants came from many different countries, including Latin American countries, African countries, Asian countries and Eastern European countries. It
is still very early to anticipate the effects of these new migratory waves in
the composition of the linguistic market of Majorca.
This dissertation is exclusively concerned with the effects of contact between Catalan and Spanish, since both languages are co-official and widely
used in Majorca. The languages of newcomers of other origins do not yet
enjoy a very widespread presence in the island and for this reason a study of
the effects of their presence is left for future research.

1.3.3

Current sociolinguistic patterns

In this section, the main findings of the linguistically-relevant questions of
the Census of 2003 (Govern de les Illes Balears, ‘Government of the Balearic
Islands’) are presented. In order to do this, we follow Villaverde [2005],
where Census data are summarized and interpreted (for another surveybased, large-scale study on the sociolinguistic situation in the Balearic Island, see Querol [2005]). The Census data are based on the answers from a
total of 3,671 people to about two-hundred linguistically-relevant questions.
Villaverde [2005] presents data from the four populated Balearic islands:
Majorca, Minorca, Eivissa (Ibiza), and Formentera. Here, we are exclusively
concerned with Majorca. However, in some occasions, Villaverde [2005] exclusively offers data for the four populated islands as a whole, and thus these
are the data we present. In sum, where possible, we focus on Majorcan data.
Language competence In sociolinguistic work within the Catalan- speaking territories, it is generally assumed that knowledge of Spanish is universal
among Spanish citizens, since it is mandated by the Spanish Constitution
(1978). Consequently, most surveys inquire about the knowledge of Cata9

Table 1.1: Knowledge of Catalan as a function of origin, i.e. place of birth,
in the Balearic Islands as a whole. (A = Born in the Catalan-speaking territory; B = Born elsewhere.) Data presented in percentages (From Villaverde
[2005].)

A
B
Total

Understand
99.6
83.4
93.1

Speak
96.8
41.6
74.6

Read Write
91.8
64.4
61.4
20.7
79.6
40.6

Table 1.2: Knowledge of Catalan as a function of age, in the Balearic Islands
as a whole. Data presented in percentages (From Villaverde [2005].)

15-29
30-44
45-64
65+

years
years
years
years

Understand
93.2
94.8
92.0
91.4

Speak
80.1
72.3
69.0
78.8

Read Write
89.8
77.4
82.9
49.6
73.7
27.3
66.6
24.1

lan and present percentages of use of Catalan. The assumption is that
the complementary percentage corresponds to the representation of Spanish, with very small percentages corresponding to the representation of other
languages.
Table 1.1 presents the percentage of people who affirm to know Catalan as
a function of four different skills, i.e. understand, speak, read, write, and the
origin, i.e. place of birth, of the respondents. Table 1.2 presents the percentage of people who claim knowledge of Catalan as a function of four different
skills and their age. Finally, Table 1.3 presents the percentage of people who
claim to know Catalan as a function of place of residency in Majorca, i.e.

Table 1.3: Knowledge of Catalan as a function of place of residency, in Majorca exclusively: (1) city of Palma, (2) Palma bay, excluding the city, and
(3) rest of Majorca. Data presented in percentages (From Villaverde [2005].)

Palma
Rest of Palma bay
Rest of Majorca

Understand
92.7
85.0
94.8
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Speak
71.4
57.0
82.5

Read Write
79.4
47.0
70.9
36.3
83.0
48.7

(1) Palma, the capital city, (2) the bay of Palma (which includes the towns
surrounding the city of Palma, the municipalities of Calvià, Llucmajor and
Andratx, but excludes the city itself), and (3) the rest of Majorca. In the
tables, it can be seen that knowledge of Catalan is greater for people who
were born in the Catalan-speaking territory than for people who were born
elsewhere, and that competence decreases in the following order for both
groups, more steeply for those born elsewhere: understanding >speaking ::
reading >writing. Also, there are clear effects of age; that is, while the ability
to understand and speak Catalan presents little variation across age groups,
the ability to read and write are much lower for the older speakers than for
the younger ones. In other words, literacy in Catalan seems to be increasing.
Finally, there are differences as a function of place of residency, with more
Majorcans living outside the city of Palma and its suburbs, located in the
bay of Palma, being able to understand and speak Catalan than those living
in the city, who in turn present higher percentages than those living in the
surrounding towns. At any rate, however, it can be seen that passive knowledge of Catalan is very widespread and systematic across all age groups and
places of residency. For those who were born outside of the Balearic Islands,
passive knowledge is lower but for middled-aged and young residents it is
still very high.
Patterns of bilingual knowledge In this section we report the answers
to three questions from the Census (see Villaverde [2005]): (1) What is the
language you acquired first?, (2) What is the language you consider your
own?, (3) What is the language you use more frequently in your daily life?
Table 1.4 provides the responses to the question What is the language
you acquired first?. It can bee seen that there are strong effects of origin,
with people born within the Catalan-speaking territories acquiring Catalan
as their first language more frequently than Spanish and the opposite for
those born elsewhere. This, of course, was expected. Also, the percentage of
those acquiring Catalan as their first language is higher in the municipalities
outside the city of Palma and its surrounding communities; that is, in the
rural areas. However, the percentages are slightly higher in Palma than
in the surrounding towns. This is likely due to the fact that most of the
surrounding communities, developed during the 1960s and 1970s; that is,
to host the massive numbers of new residents. Even though some of these
communities are not officially a part of the city of Palma itself, they are
integrated with the city and constitute the suburbs of it. Finally, there is a
gradual decrease of acquisition of Catalan as the first language, and a gradual
increase of acquisition of Spanish, as a function of age, with Spanish being
learned more frequently than Catalan by the younger generations, while the
opposite is true for the older ones.
Table 1.5 shows the responses to the question What is the language you
consider your own?. It can bee seen that there are strong effects of ori11

Table 1.4: What is the language you acquired first? Data as a function of
origin, place of residency, and age. (A = Born in the Catalan-speaking territory; B = Born elsewhere.) Data presented in percentages. (From Villaverde
[2005].)

A
B
Palma
Rest of Palma bay
Rest of Majorca
15-29
30-44
45-64
65+

years
years
years
years

Catalan Spanish Both Other
70.4
25.9
2.7
1.0
2.4
81.7
0.2
15.7
34.1
24.0
57.3

56.2
63.8
36.1

2.4
1.3
0.9

7.2
10.9
5.7

34.4
38.4
42.8
66.0

56.1
53.4
47.3
27.3

3.1
1.4
1.4
0.8

6.4
6.9
8.5
5.8

Table 1.5: What is the language you consider your own? Data as a function of
origin, place of residency, and age. (A = Born in the Catalan-speaking territory; B = Born elsewhere.) Data presented in percentages. (From Villaverde
[2005].)

A
B
Palma
Rest of Palma bay
Rest of Majorca
15-29
30-44
45-64
65+

years
years
years
years

Catalan Spanish Both Other
72.4
22.2
25.1
0.3
5.6
79.7
2.1
12.6
37.2
25.1
59.8

53.5
62.2
31.9

4.7
3.6
3.5

4.6
9.1
4.8

36.5
43.0
45.7
64.8

56.0
49.3
42.6
25.1

3.2
3.3
4.7
5.1

4.3
4.3
7.1
5.0
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Table 1.6: What is the language you use more frequently (your habitual
language)? Data as a function of origin, place of residency, and age. (A =
Born in the Catalan-speaking territory; B = Born elsewhere.) Data presented
in percentages. (From Villaverde [2005].)

A
B
Palma
Rest of Palma bay
Rest of Majorca
15-29
30-44
45-64
65+

years
years
years
years

Catalan Spanish Both Other
71.5
21.7
6.4
0.3
7.3
85.2
2.9
4.6
36.2
23.5
61.8

56.1
67.4
32.4

6.3
3.9
4.2

1.5
5.2
1.6

33.0
43.6
47.3
67.5

60.7
50.2
44.0
25.2

4.9
5.2
5.1
4.6

1.3
1.0
3.6
2.7

gin, with people born within the Catalan-speaking lands selecting Catalan,
more frequently than Spanish, as the language they consider their own and
those born elsewhere selecting Spanish, more frequently than Catalan, as
their own language. Also, the percentage of those who identify themselves
with the Catalan language are higher in the municipalities outside the city of
Palma and its surrounding communities; that is, in the smaller towns. The
percentage is slightly higher in Palma than in the suburbs, i.e. the municipalities in the bay of Palma. Finally, there is a gradual decrease in the people
who identify themselves with Catalan, and a gradual increase in the people
who identify themselves with Spanish, as a function of age, with Spanish
being the language of choice for the younger generations, while the opposite
is true for the older ones.
Table 1.6 shows the responses to the question What is your habitual language? or What is the language you use more frequently in your daily life?.
It can bee seen that there are strong effects of origin, with people born in
the Catalan-speaking region claiming to use Catalan much more frequently
than Spanish, and those born elsewhere claiming to use Spanish much more
frequently than Catalan. Additionally, the percentages of use of Catalan
change as a function of place of residency, with use of Catalan progressively
decreasing in the following order: smaller towns >city of Palma >towns surrounding the city of Palma. Finally, there is a gradual decrease in the use of
Catalan, and a gradual increase in the use of Spanish, as a function of age.
The numbers provided in Tables 1.4, 1.5 and 1.6 suggest that there is an
ongoing process of language substitution, in which Catalan is progressively
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Table 1.7: What is your perception regarding the social use of Catalan? Is it
high, rather high, low, or null? Data as a function of place of residency, age,
and own language. Data presented in percentages. (From Villaverde [2005].)

Palma
Rest of Palma bay
Rest of Majorca
15-29
30-44
45-64
65+

High
13.8
14.0
24.7

Rather high Low Null N/A
50.6 32.6
0.7
2.3
48.9 32.9
1.3
2.9
46.1 24.7
1.0
3.4

years
years
years
years

11.6
17.0
20.3
34.5

48.6
51.3
50.5
41.4

37.5
27.4
26.2
18.5

0.8
1.9
0.0
0.5

1.4
2.4
3.0
5.1

Catalan
Spanish
Both
Other

20.5
17.1
23.9
25.7

45.2
51.6
47.9
56.0

30.7
27.6
26.1
14.1

0.7
1.1
0.0
1.0

2.9
2.7
2.1
3.1

loosing grounds to Spanish. The situation seems to be linked with the recent demographic changes in Majorca, which are due to migration, since the
rate of recess of Catalan is much greater in the districts where the Spanishspeaking immigrants settled, the towns surrounding the city of Palma and
the city itself. The situation, however, is not very advanced, in the sense
that Catalan is still widely used almost everywhere. Interestingly, the level
of literacy in Catalan has never, in the history of Majorca, been so high, as
indirectly reflected by the percentages in Table 1.2.
At this juncture, we would like to discuss the answers to two further
questions in the Census of 2003 (reported in Villaverde [2005]) that shed
light on what the perception or impression of the speakers is regarding the
sociolinguistic situation in Majorca. The 3,671 informants who responded to
the survey for the Census of 2003 where asked the following two questions:
(1) What is your perception regarding the social use of Catalan?, the possible
answers were: the current social use of Catalan is high, rather high, low,
null, no answer ; and (2) What is your personal opinion regarding the need
for the social use of Catalan to increase?, the possible answers were: the use
of Catalan should increase, the use of Spanish should increase, the current
use of both languages is the appropriate one, no answer. The answers are
presented, in percentages, in Tables 1.7, and 1.8.
Overall, the percentages in Table 1.7 show that most informants responded that the social use of Catalan is rather high. There were no strong
effects of any of the factors. The numbers in Table 1.8 show that the pre14

Table 1.8: What is your opinion regarding the need to increase the social
use of Catalan? That is, should the use of Catalan increase? Should the use
of Spanish increase? Should the current situation be maintained? Data as
a function of place of residency, age, and own language. Data presented in
percentages. (From Villaverde [2005].)

Palma
Rest of Palma bay
Rest of Majorca
15-29
30-44
45-64
65+

Catalan Spanish Keep as present N/A
41.3
7.8
44.9
6.0
35.5
11.4
46.9
6.2
46.2
9.1
37.4
7.3

years
years
years
years

41.9
43.0
41.8
31.2

8.1
9.4
8.8
9.4

45.9
42.9
42.2
47.1

4.0
4.7
7.2
12.2

Language: Catalan
Language: Spanish
Language: Both
Language: Other

61.0
23.5
35.2
13.0

3.2
12.3
7.7
29.2

30.4
56.8
50.7
50.0

5.4
7.4
6.3
7.8

ferred answers were: (1) the current situation is appropriate and thus the
situation should be maintained, and (2) the use of Catalan should increase.
Surprisingly, not many people responded that the use of Spanish should increase. There were no clear effects of place of residency or age, but there
were effects of linguistic identity. Specifically, people who selected Catalan
as their own language responded, with a higher frequency, that they thought
that the social use of Catalan should increase. On the other hand, the informants who selected Spanish as their own language were more likely to be
satisfied with the current sociolinguistic situation.
In sum, both Catalan and Spanish are very frequently used in Majorca.
The patterns of use and identity as a function of the age of the respondents
suggest that there is an overall increase in the use of Spanish and that this
increase will likely continue. The degree to which this means that Catalan
is loosing or will loose grounds to Spanish is a matter of much debate. Some
linguists may prefer to see the numbers presented in this section, that is, the
increase in the use of Spanish, as creating a situation of stable bilingualism,
while others may see in this the beginning of a process of language substitution. This discussion is not free from ideological and/or political positioning,
as well as experience in life. At this point, we believe that the numbers
themselves do not allow us to choose between one or the other interpretation. What is clear, however, is that overall the use of Catalan has decreased
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while the use of Spanish has increased, in Majorca, in the last forty to fifty
years.

1.3.4

The current legal situation

After Franco’s death (1975), the situation changed. Catalan and Spanish
came to be recognized as co-official and laws and regulations to protect them
and the linguistic rights of their speakers were established. After the signature of the Spanish Constitution (1978), came the Estatut d’Autonomia
‘Statute of Autonomy’ of the Autonomous Community of the Balearic Islands (1983), which defines the main rules and regulations that constituted
the regional government of Majorca and the other Balearic islands. With
the Estatut, came the Llei de normalització lingüı́stica ‘Law for linguistic
normalization’, passed in 1986. Additions to the law were passed in 1990,
1994, 2001, and 2003. The current linguistic policies may be summarized as
follows (Segura [2005]: 118):
1. Catalan and Spanish are co-official. Catalan is the autochthonous
(own) language of the Autonomous Community and all their institutions. Spanish is the language of the country.
2. Since the languages are co-official, it is acknowledged that people have
certain linguistic rights, including their freedom to choose the language
they want to use and the settings in which they want to use it. Linguistic discrimination may be legally prosecuted.
3. The autochthonous language of the islands requires pro-active protection. The official institutions are responsible for setting up policies
for the ‘normalization’ of Catalan. ‘Normalization’ is understood as
the process according to which a language reaches ‘normality’; that
is, reaches a status equal to that of any other co-existing language, or
a situation equal to that of any other national language in any other
European nation.
4. The Spanish Constitution mandates that all citizens of Spain understand and are able to speak Spanish.
When the Spanish Constitution and the Llei de normalització lingüı́stica
are combined in an analysis, two complementary asymmetries arise: (1)
Knowing Catalan is optional, a right, while knowing Spanish is mandatory,
a duty [Segura, 2005], and (2) the regional institutions may give preference
to the use of Catalan in their communications to the exclusion of Spanish
unless specifically requested by the citizen. In sum, while the two languages
do not enjoy a completely equal status, their status is very similar.
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1.4

Societal bilingualism: linguistic
outcomes of language contact

Language change may occur at all levels of the system, i.e. syntax, morphology, phonology, semantics, lexicon, phonetics/speech. However, with respect
to contact-induced change, many linguists recognize that there are differences in stability from one component (or level) to another; that is, some
levels are more permeable to contact-induced change than others (Coetsem
[2000], Thomason & Kaufman [1988], Weinreich [1968 [1953]]). This claim,
however, has not gone unchallenged.
Regarding contact-induced change, many frameworks have been proposed
over the years. However, as Coetsem [2000] points out, there is no widely
recognized model for the study of language contact. For instance, Thomason
& Kaufman [1988]’s framework differs from others in the explanatory weight
placed on sociolinguistic forces:
The starting point for our theory of linguistic interference is this:
it is the sociolinguistic history of the speakers, and not the structure of their language, that is the primary determinant of the
linguistic outcome of language contact. Purely linguistic considerations are relevant but strictly secondary overall (Thomason &
Kaufman [1988]: 35).
Specifically, Thomason & Kaufman [1988] claim that, provided that some
sociolinguistic factors are met, “any linguistic feature can be transferred from
any language to any other language” (p. 14). This view has been challenged
by, among others, Silva Corvalán [1994], who claims that “only those [linguistic features] that are compatible ... with the structure of the borrowing
language ... will be adopted, disseminated, and passed on to new generations” (p. 134). Coetsem [2000] also argues that there are clear stability
differences among the different grammar components such as morphology,
syntax or phonology:
Researching language contact without considering the stability
gradient of language is a futile undertaking. The stability factor in language contact is a marker of transferability of language
material from one language to another (Coetsem [2000]: 32)
The relevance of the ‘stability gradient of language’ becomes important
when we consider the two types of cross-linguistic transfer that have been
commonly claimed to be present in language contact situations. Coetsem
[2000], as well as Thomason & Kaufman [1988] and others, makes a difference
between two types of cross-linguistic transfer: substratum interference, i.e.
L1-to-L2 transfer, and borrowing, i.e. L2-to-L1 transfer.
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Coetsem [2000] emphasizes this distinction and refers to these two transfer types with the following terms: ’borrowing’ (or RLA: Recipient Language
Agentivity) and ’imposition’ (or SLA: Source Language Agentivity). Imposition is equivalent to substratum interference, or what second language acquisition researchers know as ’transfer’. Transfer, for Coetsem, is a neutral
term that refers to the adoption of features from one language to another;
that is, any kind of cross-linguistic influence. According to Coetsem [2000]
all cases of contact-induced change involve the transfer of features from a
source language (SL) to a recipient language (RL). The direction of transfer is always the same, from the SL to the RL. However, the agentivity of
the innovation, i.e. the social group that initiates the change, can either be
the source language speakers (SL agentivity, imposition, substratum interference) or the recipient language speakers (RL agentivity, borrowing). This
dichotomy crucially depends on an understanding of what counts as a source
language or a recipient language speaker. Coetsem argues that the difference between these two speaker groups lies in the psycholinguistic notion of
language dominance, i.e. he observes that many bilinguals are dominant in
one of the two (or more) languages they speak. Many times, speakers are
dominant in their native language or mother tongue, but this is by no means
necessary. The frequency of use of a given language can help determine psycholinguistic dominance [Flege et al., 2002], for instance. In summary, in
SL agentivity or imposition, speakers that are dominant in the SL impose
the features of their dominant language (L1) into their non-dominant language (L2). On the other hand, in RL agentivity, speakers that are dominant
in the RL adopt features from their non-dominant language (L2) into their
dominant language (L1).
It is important to highlight the difference between psycholinguistic language dominance and social or sociopolitical language dominance. When
Coetsem uses the term ’language dominance’, he is referring to “the fact
that a speaker is more proficient in one of the languages involved in contact, which is typically his first or primary language” (Winford [2005]: 377).
Social factors may have an effect on how many speakers, or which groups
of speakers, will be dominant in one language or the other. However, it is
the psycholinguistic dominance factors that will be responsible for the actual
types of transfer taking place in a given language contact situation. In other
words, psycholinguistic dominance will be responsible for generating innovations, and thus initiating changes, but not for spreading these innovations
throughout the entire speech community.
In the study of language change, a separation between innovation, adoption and diffusion has traditionally been made (Watts [2003], Weinreich et al.
[1968], Labov [2001]). Innovation is the introduction of a new feature in the
speech of a small group of individuals. Adoption refers to the imitation of
this new feature by other groups of speakers. Finally, diffusion is the spreading of this new feature to a wider speech community or even the community
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as a whole [Watts, 2003]. Coetsem’s theory has, from our point of view, very
little to say about diffusion, but it has great explanatory potential for an
account of innovation and early adoption of new features in language contact
situations.
Winford [2005] and Coetsem [2000]’s point is that a careful account of the
linguistic outcomes and processes of language contact can only come from an
understanding of the psycholinguistic dominance patterns of the innovators.
The claim thus is that the locus of change lies within the individual speaker,
in this case, the bilingual individual (see also Milroy [2002], Weinreich [1968
[1953]]). Social factors will then be responsible for spreading (or not) the innovations across the speech community. The innovative feature may rapidly
be adopted by other speakers with a similar or equivalent psycholinguistic dominance patterns. Furthermore, since the locus of change is claimed
to lie within the bilingual individual, psycholinguistic research on language
processing and competence in bilinguals may allow us to make predictions
about what types of change are possible or more common in specific contact
situations, and to rule out those that will not be attested. Coetsem [2000]’s
framework invites researchers to investigate speech patterns of a wide speech
community without obviating the study of individual bilinguals. It invites
researchers to consider the two languages and the agents of innovation in the
study of contact-induced change.
In sum, many theoretical frameworks for language contact research distinguish between substratum interference and borrowing processes (Coetsem
[2000], Thomason & Kaufman [1988], Weinreich [1968 [1953]]). Coetsem’s
model differs from others in that it bases this dichotomy on the role of the
agents in the first steps of a change, innovation. For Coetsem, borrowing
is a type of cross-linguistic transfer that has been triggered by a group of
speakers that adopted features from their L2 into their L1; while substratum
interference (imposition) is a contact-induced change initiated by a group of
speakers that transplanted patterns from their L1 into their L2. This distinction is important because bilingualism research has shown that patterns
of L1-to-L2 transfer in individual bilinguals are fundamentally different from
L2-to-L1 patterns of transfer, also within individuals (e.g. Guion [2003],
Grosjean [1982], see below). The two types of transfer, as well as the potential (un)balance of the two languages (in a two-way contact situation)
by different groups of speakers, need to be addressed in an investigation of
contact-induced change. A very different type of study is one which aims to
answer the question of why a specific contact-induced innovation may spread
throughout the speech community while other innovations may not. The
latter type of study is further referred to in the present dissertation.
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1.5

Individual bilingualism: living with two
languages

It is a well-known fact that speakers of a second language usually speak
their L2 with a noticeable foreign accent. One of the hypotheses that have
been put forward to account for this effect is the ‘Critical Period Hypothesis’
[CPH] (DeKeyser [2000], Lenneberg [1967], Patkowski [1990], Scovel [2000],
among many others; but see e.g. Flege [2007]). According to the CPH, there
is an abrupt decrease in neural plasticity occurring at some point during
puberty or adolescence which makes language acquisition mechanisms (which
are responsible for the successful acquisition of the L1) unavailable or less
efficient. Thus, according to the CPH, cognitive, maturational constraints
impede the felicitous acquisition of native speech patterns after the critical
period. The age at which the critical period occurs has been a matter of
some debate: 12 years of age [Scovel, 2000], 15 years of age [Patkowski,
1990], somewhere between 6 and 17 years of age [DeKeyser, 2000].
Flege [2007] reviews some of the L2 speech learning literature that challenges the CPH. In the present section, we follow the discussion provided in
Flege [2007]. Flege [2007] analyzes a series of papers dealing with the speech
production patterns of a group of 240 Korean-English bilinguals whose L1 is
Korean and whose L2 is English (see Flege [2007] for references). On several papers, a very robust correlation was found between the overall degree
of foreign accent, as rated by native monolingual speakers of English, and
age of arrival to the US (AOA) of the Korean immigrants. This supports a
view according to which there is a decrease in neural plasticity as a function
of maturational constraints, i.e. the CPH. On the other hand, no cutoff age
was found providing evidence for an abrupt change in neural plasticity during
adolescence, thus not supporting the CPH. However, the main point we wish
to highlight is that it is generally found that the earlier a person is exposed
to the L2, the more likely it is for that person to develop a native-sounding
accent in her/his L2. This finding has also been supported by the results of
projects in which acoustic analyses were carried out on the speech production of this group of Korean-English bilinguals. Thus, it was found that the
vowels and consonants produced by Korean immigrants who arrived in the
US during childhood were more likely to resemble those produced by native
monolingual speakers of English than those produced by Korean immigrants
who arrived during their early adulthood (see references in Flege [2007]).
Flege [2007], however, argues that it is difficult to find the actual cause of
this decrease in speech performance as a function of age of acquisition since
several other factors have been found to have an effect on speech performance
as well. Most importantly, Flege [2007] shows that age of acquisition is
generally correlated with these other factors, such as percentage of L1 or
L2 use, proficiency and speed of processing in the L1 or L2 [Flege et al.,
2002], years of education in the L2-speaking country, the percentage of the
20

life of the participants spent in the L2-speaking country, and possibly others.
Some of these other factors were found to have an effect on the foreignaccent ratings of the speakers even when age of acquisition was partialled
out. That is, Flege [2007] reports a study in which the percentage of L1
vs. L2 use was found to be strongly correlated with foreign accent ratings
for speakers who did not differ in age of arrival. The higher the percentage
of L1 use, the more the speakers was rated as having a foreign accent, and
the higher the percentage of L2 use, the less the speaker was found to have
a foreign accent. A very similar effects was found for indirect measures
of language dominance and proficiency. However, Flege [2007] adds that
the correlations between L1/L2 use and L1/L2 dominance or proficiency
and speech production were significantly smaller than that between age of
acquisition and speech production. In sum, this shows that, even though
age of acquisition seems to be the most important factor accounting for the
felicitous learning of the speech patterns of an L2, other factors are also very
important. Overall, these findings do not support the CPH.
Other theories have been proposed to account for patterns and constraints
occurring during L2 speech learning. Flege’s Speech Learning Model [SLM]
[Flege, 1995], for instance, proposes that L2 learning constraints arise from
complex interactions between L1 and L2 patterns in the mind of bilinguals,
and not on the loss of neural plasticity. For instance, Yeni-Komshian et al.
[2000] found that Korean-English bilinguals who arrived in the US during
their childhood and used more English than Korean in their daily lives had
a perceivable non-native accent in their Korean (L1). On the other hand,
Korean immigrants to North America who arrived during their adulthood
and who used more Korean than English in their daily lives had a native
Korean accent. In sum, when combined with the results of the Englishspeech ratings, these findings suggest that the L2 may influence the L1 of
a bilingual subject as well as the L1 may influence the L2. That is, the
bilinguals who had a noticeable non-native accent in their L2 were rated
as close-to-native in their L1 while those that had a noticeable non-native
accent in their L1 were rated as close-to-native in their L2.
According to Flege’s SLM [Flege, 1995], the sounds of the L1 and the
L2 of bilinguals reside in a common phonological space. Thus, the L1 and
the L2 interact in the mind of bilinguals and may influence each other. The
patterns of interaction, i.e. whether the L1 will affect the L2 more than the
L2 will affect the L1 or vice versa, depend on factors such as age of learning,
amount of use of the two languages, dominance patterns, etc. The SLM
proposes two mechanisms for the mutual interaction of the two languages of
bilinguals: (1) “phonetic category assimilation”, and (2) “phonetic category
dissimilation” (for details, see Flege [1995], Flege [2007]).
Phonetic category assimilation occurs when a given phonetic category in
the L1 exerts a pulling force on the similar category in the L2, and thus
attracts it to itself. The SLM predicts that a bilingual in the early stages
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of acquisition will use an L1 phonetic category to represent a similar L2
category until enough input allows her/him to develop a separate category
for the L2 sound. Since the L1 sound may act as a powerful attractor of
the similar L2 sound, the separation of both sounds into different categories
may take a long time or not happen at all. If enough L1 and L2 input
coexist, the phonetic category may be affected by both sounds, and thus
an intermediate category representing both the L1 and the L2 sound may
arise. Importantly, however, this assimilatory process also entails that the
two similar phonetic categories will be harder to separate after the formation
of the intermediate category. Flege [1987] reports the results of an acoustic
study of the production of /p, t, k/ by English-French and French-English
bilinguals residing in Paris (English-L1, French-L2) and Chicago (FrenchL1, English-L2). The consonants produced by the bilinguals were compared
to the English ones produced by English monolinguals and to the French
ones produced by French monolinguals. It was found that the bilinguals
used English consonants with a shorter VOT than that used by English
monolinguals and a longer VOT than that used by French monolinguals. In
conclusion, these bilinguals had developed an intermediate L1-L2 category
for each of the three stops (/p, t, k/) which they would use in both languages.
Phonetic category dissimilation occurs when a given phonetic category,
either in the L1 or the L2 of the bilingual, exerts a pushing force on a similar
category of ‘the other’ language (see also Guion [2003]). For instance, Flege
& Eefting [1987] analyzed the VOT distributions for /p, t, k/ in the speech
of Spanish-English bilinguals residing in Puerto Rico in their two languages,
and compared them with those produced in Spanish by Spanish monolinguals
and to those produced in English by English monolinguals. It was found that
bilinguals produced English /p, t, k/ with long native-like, English VOT values while they produced Spanish stops with very short VOT values. Interestingly, the Spanish-English bilinguals produced Spanish consonants with
shorter VOTs than those produced by the Spanish-speaking monolinguals.
In other words, the distance between the Spanish and English consonants
was greater within the speech of the bilinguals than between the Spanish
and English control monolinguals. In conclusion, Flege & Eefting [1987]’s
interpretation was that these bilinguals, who had ample opportunity to use
their two languages, had not only developed two separate categories for their
two languages, but had exaggerated their distance. Guion [2003] studied
the vowel systems of several groups of Quichua-Spanish bilinguals differing
in age of acquisition of their L2, Spanish. It was found that the bilinguals
who were able to develop separate categories for Quichua and Spanish vowels
were likely to have Quichua vowels that would differ from those of the control group or from those other bilinguals. Specifically, the finding was that
Quichua vowels were produced higher by bilinguals who showed evidence
of having learned Spanish vowels than those who had not learned Spanish
vowels. Guion [2003]’s interpretation was that the separation of acoustically22

similar phonetic categories corresponding to two different languages resulted
in the increased distance between these categories. In other words, the vowels were dissimilating, which was evidence for the assumption that all the
categories shared the same perceptual space.
The evidence for phonetic category dissimilation, however, is not overwhelming. Flege [1991] investigated the production of stop consonants by
early Spanish-English bilinguals residing in the continental USA. These bilinguals were found to produce English consonants with English-like VOT values
and Spanish consonants with Spanish-like VOT values. Therefore, evidence
was not found for the presence of phonetic category dissimilation while it had
been found, for the same phonetic features, in the speech of Spanish-English
bilinguals residing in Puerto Rico (Flege [2007], Flege & Eefting [1987]).
In conclusion, phonetic research on L2 speech learning and bilingualism
shows that the linguistic background of bilingual speakers has a strong effect
on their speech production and perception patterns. Evidence is also usually
presented for concluding that the L1 and L2 phonetic systems coexist within
one phonetic space. This type of evidence comes from interaction patterns
(assimilation and dissimilation) between L1 and L2 systems, something that
would presumably not occur if the two systems would occupy different phonetic spaces. This type of research also shows that there are differences, in
strength and long-lasting effects, between L1-to-L2 (substratum interference)
and L2-to-L1 (borrowing) pressures. Generally, it is found that the L1 has
a stronger effect on the L2 than vice versa. In the case were the L2 has a
stronger effect on the L1 than vice versa, it can generally be shown that this is
limited to bilinguals who acquired their L2 very early in their lives, use their
L2 more frequently than their L1, and thus may have become L2-dominant.
According to Winford [2005] and Coetsem [2000] this process would not be
classified as L2-to-L1 transfer or pressure, but as L1-to-L2 since it goes from
the dominant to the non-dominant in both cases. In sum, it is rarely attested, if ever, that, in the speech of bilinguals the L2 may exert a strong
pressure on the L1. Another finding that we would like to highlight is as follows: in these studies it is generally found that interaction between sounds
corresponding to two different languages move gradually and not discretely.
That is, assimilation and dissimilation are scalar processes that develop over
time in small, statistically-insignificant steps, and thus it is not uncommon
to find sounds that are somewhat intermediate between L1 and L2 phonetic
categories.

1.6

Intonation and bilingualism

Whereas most phonological studies dealing with language contact and bilingualism do not generally deal with suprasegmental features, the present dissertation is greatly concerned with the study of intonation (in addition to
one segmental feature, i.e. the degree of velarization in the pronunciation
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of alveaolar laterals). By focusing on the study of intonation in language
contact we intended to increase both our knowledge of the language contact
situation in Majorca and our knowledge of the processes and outcomes that
result from situations of language contact world wide. In this section, we
offer a non-exhaustive overview of the intonational research that has been
concerned with bilingualism or language contact.
Differences in speech melody may contribute to the perception of foreign
accent [Boula de Mareüil & Vieru-Dimulescu, 2006]. For instance, Thomason & Kaufman [1988] note, anecdotally, that “intonation is one of the most
striking features of both Irish English and Indian English.” Willems [1982]
showed that native British English listeners rated as foreign-accented a synthetic English sentence with a Dutch intonational contour (as determined
by previous production experiments), while English contours were rated as
being acceptable. With regards to intonation and language contact, there
are some anecdotal remarks in the literature. For example, Vildomec [1971],
cited in Thomason & Kaufman [1988] (p. 42), noted that:
Whereas some adherents of substratum theories maintain that
pronunciation, particularly intonation, melody and rhythm of
speech, are among the features most persistently dictated by the
Lm [referring to native language or L1: MS] ... it has often been
observed that, after a relatively short stay, immigrants to America speak their Lm with an English ’accent’ (Vildomec [1971]:
91).
In this comment, the author observes that, although it is generally believed that melody or intonation is commonly transferred from the L1 to the
L2 in bilinguals (substratum interference), borrowing of melodic patterns
from the L2 to the L1 is also possible. Thomason & Kaufman [1988] add the
following comment:
It is true that prosodic features of the original native language
are very frequently maintained in a shifting groups version of a
T[arget] L[anguage] .. But the immigrants Vildomec refers to are
borrowing English phonology into their native language. This
is a quite different process, one that is dictated by different social
factors and often connected with language death, at least as far
as the phonology of particular individuals is concerned. Shifting
speakers maintain their original language’s prosodic patterns if
they haven’t learned those of the TL. But immigrants who have
succeeded in learning the prosodic patterns of a language their
group is shifting to may use those patterns so often in speaking
the TL, and their own so seldom (and/or with a feeling that low
prestige adheres to the native language), that they replace the
native patterns with the ones borrowed from the TL (Thomason
& Kaufman [1988]: 42).
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In other words, Thomason and Kaufman argue that transfer from L1
intonation to L2 is much more common that borrowing from the L2 into
the L1. In the cases in which intonational borrowing occurs, it is likely that
this occurs because the innovative speakers are fluent in their L2, or L2dominant. It could be argued, however, that this type of borrowing should
not be classified as an instance of borrowing, but as one of SL agentivity
(imposition), since the innovative speakers are no longer dominant in their
mother tongue, but should be considered dominant speakers of the language
they acquired second. Nonetheless, the most important point is that it has
been observed that prosody seems to be a resistant and stable component
that tends to be transfered by bilinguals but only seldomly borrowed.
Research on intonation and bilingualism is scarce. Mennen [2006] reports on a survey of major second language research journals, carried out
by Gut (p.c. to Mennen), in which it was found that only nine studies were
concerned with tone or intonation, four of them focused on perception and
the other five on production. About ten other studies have been written in
the form of dissertations and conference proceedings. Most of this research
rely on impressionistic descriptions of speech prosody, instead on acousticexperimental data. Mennen [2006] describes some of the errors that second
language learners have been found to make with respect to intonation (see
references in Mennen [2006]): (1) Adopting a narrower pitch range, (2) ‘Incorrect’ placement of prominent accents, (3) ‘Incorrect’ shape of pitch accents
(replacement of rises with falls and vice versa), (4) ‘Incorrect’ pitch on nonprominent, unstressed syllables, (5) differences in final pitch rise, (6) too low
starting pitch, (7) ‘problems’ with reset from low level to mid level after a
boundary, (8) a smaller declination rate. To these, we could add differences
in peak (e.g. Mennen [2004], O’Rourke [2005]) or valley (Atterer & Ladd
[2004]) alignment in rising prenuclear pitch accents. Most of this research
has been concerned with finding evidence for the transfer of features from the
L1 into the L2. Unsurprisingly, the evidence supporting L1-to-L2 transfer of
intonational features is significant. On the other hand, evidence supporting
L2-to-L1 transfer of intonation is rather scarce. This is not intended to necessarily mean that L2-to-L1 transfer of intonational features in unusual or
even inexistent, it is solely intended to mean that evidence has largely not
been discussed in the literature (but see below for a discussion of Mennen
[2004]).
Gut [2005] analyzed the prosodic patterns of Nigerian English, contrasting them with the functional L2 (British English) and the functional L1s
(Yoruba, Hausa and Igbo). It was found that Nigerian English speakers
transfer rhythmic patterns, syllable structures and intonational contours
from their L1s to English and thus speak English with a Hausa or Yoruba
or Igbo prosody. McGory [1997] investigated the production of American
English word pairs differing in stress placement under different focus and
sentence type conditions by Korean and Mandarin speakers. It was found
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that non-native English speakers produced stressed syllables in both accented
and unaccented conditions with higher pitch values than native speakers, and
did not distinguish between question and statements in their intonation. McGory attributed most of these differences to transfer from the L1s, Korean
and Mandarin. Atterer & Ladd [2004] analyzed the production of L1-German
speakers of English. In their first experiment, they studied the timing of the
rise onset of prenuclear rising accents in the German production of Northern
and Southern German speakers. After finding that there are differences in
the alignment of rise onsets, the authors asked both groups of German speakers to read a set of sentences in English, experiment two. It was found that
German speakers transfered their timing patterns from their L1 into their
L2. Mennen [2004] examined the speech production patterns of a group of
speakers who are fluent in (Modern) Greek and Dutch: Dutch is their L1 and
Greek is their L2, which they acquired through formal education as adults.
Mennen studied the Greek production of these speakers by analyzing peak
alignment in prenuclear pitch accents. Dutch and Greek share a similar or
equivalent phonological category in their prenuclear pitch accents (LH*), but
these differ in their alignment characteristics, with Greek peaks being more
delayed than Dutch ones. Mennen found that four out of five speakers displayed peak alignment patterns in their Greek production that were more
similar to Dutch alignment patterns than to Greek ones, as compared to a
control group of Greek monolinguals. Thus, evidence was found of L1 to L2
transfer for these bilinguals.
O’Rourke [2005] analyzed the Spanish production of several groups of
Peruvian Spanish speakers: (1) Spanish-speaking monolinguals from Lima,
where there is little intensive contact with Quechua; (2) Spanish-speaking
monolinguals from Cuzco, where there exists an intensive contact with the
language; (3) native Quechua-Spanish bilinguals from Cuzco; and (4) native
Quechua speakers, second language learners of Spanish, also from Cuzco.
Utterances were analyzed pertaining to both broad and contrastive focus
pragmatic contexts, and to both declarative and interrogative sentence types.
Regarding broad focus declaratives, differences were found among the groups
with respect to peak alignment and peak scaling. Regarding contrastive focus declaratives, differences were found with respect to prominence-lending
features, such as peak alignment, peak height, and a compressed postfocal
range. These differences were interpreted as showing that Quechua-Spanish
bilinguals transfer Quechua prosodic features into Spanish. O’Rourke also analyzed interrogatives. It was found that bilinguals maintain a ’monolinguallike’ intonational system with respect to this sentence type; that is, bilinguals
did not transfer features from one language to the other. O’Rourke concludes
that her research demonstrates the importance of examining several pitch
features for possible contact, instead of only one, since not all features may
present evidence for transfer.
Colantoni & Gurlekian [2004] hypothesize that Buenos Aires Spanish
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intonational patterns are a result of early contact with Italian, which occurred during the formation of the dialect at the turn of the 20th century.
Buenos Aires intonation was found to resemble that of Italian, specifically in
peak alignment patterns (many Italian dialects display early aligned peaks in
prenuclear accent-lending rises, while most Spanish dialects seem to present
delayed peaks), and to differ from that of other Spanish dialects, including
that of other Argentinean provinces where contact with Italian was not as
intensive. One of the hypothesis was that this feature originated from the
Spanish production of Italian immigrants, and thus from Italian-accented
Spanish.
As it can be observed, most experimental studies on intonational imposition or substratum interference have been based on production studies, i.e.
contrastive acoustic investigations. At least two studies have been concerned
on perceptually confirming the intonational deviations of L2 speakers by asking native speakers of the L2 to rate the degree of foreign accent of sentences
whose melodic structure had been manipulated to resemble typical L2 productions in their melodic patterns, Jilka [2000] and Willems [1982]. Willems
[1982], for instance, investigated the prosodic deviations occurring in the
speech of L1-Dutch speakers of English. It was found that most of these deviations were due to transfer of Dutch prosodic patterns into English. Most
importantly, however, Willems tested the validity of the production deviations found in the acoustic analyses with a series of perception experiments
in which native monolingual British English speakers were asked to rate the
degree of acceptability of sentences that had been created using synthetic
speech: some of the sentences contained ’typical’ English contours, while
others contained ’typical’ Dutch-accented contours.
In the first experiment native speakers of British English and Dutch read
the same English sentences. Their productions were subjected to a comparison which allowed the finding of some basic differences in the productions of
the Dutch speakers. Willems found that these differences concerned mostly
the magnitude and direction of pitch movements, the declination rate and
the existence of a rise before an accent-lending fall. In a second experiment,
Willems showed that native speakers of Dutch and British English were able
to distinguish between ’English-like’ and ’Dutch-like’ melodic patterns in
the speech of a near-native Dutch L2 speaker of English. In the following experiment the perceptual tolerance of the size of the parameters that
were identified as being different in the English productions of the Dutch
speakers in the first experiment was determined. In the final production
experiment 14 native speakers of British English and 12 native speakers of
Dutch were recorded while re-enacting a dialogue in English. All the relevant pitch movements, most specifically, those occurring in stressed syllables
were instrumentally analyzed. The results confirmed the deviations found in
the first investigation, which was smaller in scale. The perceptual relevance
of the differences was tested in yet another perception experiment. Using
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LPC-based synthesis three stylized versions of the same utterance were produced: the British English original, a version of the British English original
with one deviation superimposed, and the Dutch speaker’s original. All versions were rated with respect to their acceptability in English. The results
of the test show that the deviations were highly significant in that they were
identified as unacceptable by a panel of British English listeners. Finally,
resynthesized speech with ’English-like intonation’ contours were compared
to natural productions of a near-native English learner. A panel of British
English listeners rated the resynthesized sentences as being more acceptable
than the natural productions, thus demonstrating that the prosodic features
found were relevant for the identification of a foreign-accent.
In sum, evidence for the transfer of intonational features from the L1
into the L2 is clear. The question arises, however, as to what the effect of
the L2 may be on the L1. Queen [1996] studied the spontaneous speech
production of sixteen German monolinguals and fifteen second-generation
Turkish-German bilinguals. Her analysis was based on the impressionistic
categorization of pitch movements, based on visual inspection of pitch tracks.
The bilinguals’ German productions were found to differ from that of German
monolinguals since a Turkish-like final rise was found. This appeared in
addition to a German-like intonational feature. Interestingly, however, the
bilinguals’ Turkish productions were found to also be distinct from that of
an adult Turkish migrant to Germany, second language learner of German.
Queen interpreted her results as suggesting that bilingual speakers have a
larger set of prosodic options and that they may develop patterns that may
be unique to them.
Using instrumentally-collected and analyzed data, Mennen [2004] investigated the speech of Dutch L2 learners of Greek, as mentioned above. In
addition to showing that there was imposition from L1 prosodic patterns
into the L2, Mennen also studied the Dutch production (L1) of this group
of participants. Interestingly, the alignment patterns showed that bilinguals
differed from Dutch monolinguals in that their peaks were more delayed,
thus resembling those in Greek, but recall that they were not as delayed
as those of Greek monolinguals. In addition, Mennen analyzed a melodic
contrast that exists in Dutch with respect to the timing of pitch peaks associated with syllables containing phonologically-short and phonologically-long
vowels. Such a contrast does not exist in Greek. The results showed that,
except for one of the five Dutch-German bilinguals, bilinguals reduced the
phonetic realization of the contrast, at least compared with Dutch monolinguals. In conclusion, highly-skilled bilinguals such as those in Mennen [2004]
were found to borrow prosodic features from their L2 into their L1, in addition to impose other features from their L1 into their L2. Interestingly,
however, these highly-skilled bilinguals were not Greek-dominant. Thus, it
seems that, in speakers that are fluent in two languages, transfer may go
in both directions. Similar findings have been described in the production
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of vowels of, among others, Quichua-Spanish bilinguals in Ecuador [Guion,
2003].
Regarding the borrowing of intonational features from the L2 into the L1,
Andrews [1993] examined pitch accents and boundary tones in the Russian
speech production of a group of twelve Russian-English bilinguals residing in
the US. Andrews described the replacement of ’Russian-like’ pitch accents by
’English-like’ ones. The results show that, in the speech of these bilinguals,
who are likely to be English-dominant, their second language influences their
first language. Interestingly, however, the fact that they may be Englishdominant would suggest that this is not a typical case of borrowing (RL
agentivity), but one of SL agentivity, in Coetsem [2000] terms. This potential
difference in language dominance would explain why there is prosodic transfer
from the L2 into the L1 but not from the L1 into the L2 by suggesting that
in fact this is a form of transfer from the dominant language into the nondominant one.
These studies show that imposition (L1-to-L2 transfer) of prosodic features in bilinguals is common and that bi-directional transfer may also occur
in the speech of highly-skilled balanced bilinguals, fluent in both languages
(even though evidence for the latter finding is still scarce). On the other hand,
evidence for the borrowing of intonational features, in its strict interpretation
[Coetsem, 2000], that is, L2-to-L1 transfer, is yet to largely discussed. The
studies discussed here also illustrate that differences in production may or
may not be accompanied by differences in perceptual acceptability [Willems,
1982]. Mennen [2004]’s result are specially intriguing. Recall that bilinguals
were found to use alignment patterns that were somewhere in between the
ones used by monolingual Greek and monolingual Dutch speakers. Still,
Mennen [2004]’s informants were using slightly different alignment patterns
in their production of Greek than in their production of Dutch. Several questions arise: Is L1-to-L2 transfer more common than L2-to-L1 transfer? Do
speakers need to be L2-dominant in order for them to import intonational
patterns from their L2 into their L1? Is intonational transfer in language
contact a copy process in which speakers transplant the patterns of one language on the other or do they develop intermediate patterns under some
circumstances [Mennen, 2004]? Some of these questions are addressed in this
dissertation.

1.7

Outline of the dissertation

The main goal of the phonetic experiments reported in this dissertation is
to find out whether there is cross-linguistic transfer of phonetic features in
Majorca. Three chapters of this dissertation are concerned with the study of
the potential transfer of intonational patterns between Catalan and Spanish.
One chapter is concerned with the production of alveolar laterals.
Chapter 2 reports three experiments that aim to establish some of the
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differences and similarities between the intonation of Spanish and Catalan,
as spoken in Majorca. In these experiments, the Catalan production of six
Catalan-dominant bilinguals is contrasted with the Spanish production of
six Spanish-dominant bilinguals. Spanish-dominant and Catalan-dominant
bilinguals were recruited because the sociolinguistic situation of Majorca is
such that it is very difficult (or simply not possible) to find literate monolingual speakers of any of the two languages, especially Catalan. First, Catalan
monolinguals are functionally non-existent, anywhere. Second, even though
Spanish-monolinguals could be recruited from the Spanish mainland, there
is no guarantee that they would represent the Spanish dialects that were or
continue to be imported into the island. Thus, it is important to establish
the extremes of variation between Spanish and Catalan within Majorca, that
is, without having to rely on data from different geographic dialects that
could differ in unknown features. The acoustic-contrastive studies were concerned on the following intonational features: (1) Pre-nuclear (non-utterancefinal) and nuclear (utterance-final) pitch accents in read-aloud broad focus
declaratives, (2) local pitch contours signaling narrow, contrastive focus in
read-aloud declaratives, and (3) overall melodic contours in absolute interrogatives. These features were selected because they are easily comparable
across the two languages and, most importantly, previous research had suggested that mainland Catalan and Spanish, i.e. the dialects of both languages
spoken in the Iberian Peninsula, such as Madrid Spanish and Barcelona Catalan, differed in these respects (see Chapter 2 for references). The potential
differences found between mainland dialects of both languages open the door
to further research or at least indicate a point of departure. These three
experiments were designed as pilot experiments in order to set the grounds
for subsequent studies on L1 and L2 speech, reported in Chapters 4 and 5..
Chapter 3 explains the methods used in the experiments reported in
Chapters 4, 5 and 6. The design of the sociolinguistic study is explained
and grounded on previous research. The chapter also reports the results
of two perception studies aimed at finding whether Catalan-dominant and
Spanish-dominant bilinguals are able to distinguish between Catalan and
Spanish speech produced by L1 and L2 speakers. The listeners were asked
to rate brief excerpts of read-aloud and spontaneous speech. These experiments further support the assumptions made for the sociolinguistic design
of the studies presented in Chapters 4, 5 and 6. The main goal of these
perception experiments was to make sure that the classification of speakers
into sociolinguistically- meaningful groups is also perceived as such by naive
listeners and supported by speech patterns other than the ones studied in
this dissertation.
In Chapters 4, 5 and 6 we address the following research questions:
1. Are Catalan and Spanish different, overall, in the phonetic characterization of (1) sentence-final pitch accents in read-aloud declaratives,
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(2) terminal tunes in absolute interrogatives, and (3) velarization degree of alveolar laterals? The reasons why these three features were
selected has been outlined above and is further discussed, in detail, in
the corresponding chapters.
2. Is there evidence of age- or gender- dependent variation in any of the
two languages with respect to any of the three phonetic features? Is
there evidence of a process of change in any of the two languages regarding any of the three phonetic features? Is there inter-linguistic
convergence or divergence between the two language systems?
3. Is there evidence for the presence of L1-dependent dialects in either
Spanish or Catalan and spoken in Majorca?
4. Do bilinguals have one converged Catalan-Spanish phonetic system?
Do some bilinguals tend to maintain their two phonetic systems separate while others do not?
Chapter 4 is concerned with an analysis of Catalan and Spanish sentencefinal pitch accents in read-aloud declaratives. Previous research had suggested that sentence-final pitch accents are different in Spanish and Catalan
(see Chapter 4 for references). However, those claims had been based on
data from dialects from the main land, for both Spanish and Catalan. First,
we aim to establish the differences between the patterns used by dominant
speakers of both Spanish and Catalan in their L1, as used in Majorca. Second, age- and gender-dependent variation is investigated in order to find out
whether there is evidence of change in any of the two languages with respect
to the target phonetic feature. Third, the Catalan of L1 speakers is compared to that of L2 speakers, and the Spanish of L1 speakers is contrasted
with that of L2 speakers in order to find out whether there is L1-dependent
variation in any of the two languages. Fourth, the L1 and L2 productions of
the bilinguals are compared in within-speaker statistical analyses in order to
answer the fourth question outlined above.
Chapter 5 reports a series of production and perception studies on the
pitch contours used in Catalan and Spanish absolute interrogatives. Previous research had shown that the intonation of absolute interrogatives in
Majorcan Catalan is very different from that of this sentence type in Castilian Spanish (see Chapter 5 for references). The same general design used
in Chapter 4 is followed in Chapter 5: (1) establish the differences between
the two languages as spoken in Majorca, (2) investigate age- and genderdependent variation, (3) investigate L1-dependent variation, and (4) analyze
within-speaker categorization patterns. Chapter 5 also reports the results
of a perception study aimed at investigating the ‘optimal’ intonational pattern for Spanish and Catalan absolute interrogatives, as perceived and rated
by a panel of listeners. The responses by a panel of Catalan-dominant and
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Spanish-dominant listeners to a series of artificially-manipulated sentences is
analyzed and then compared to the findings from the production studies.
Chapter 6 is concerned with the production of alveolar laterals. Previous
research had shown that there are robust differences between Majorcan Catalan and Castilian Spanish in the production of this linguistic sound: clear in
Spanish and dark in Catalan (see Chapter 6 for references). Additionally, a
previous variationist sociolinguistic study had suggested that this sound is
involved in a change in progress according to which clear, Spanish-like laterals are being transfered to Majorcan Catalan. We aimed at investigating
whether this hypothesis is supported by an acoustic-instrumental analysis of
the speech production of forty Catalan-Spanish bbilinguals. The organization
of this chapter follows the one used on the two preceding ones.
As it may be observed, this dissertation places a great emphasis on the
study of intonational patterns: three chapters are dedicated to intonation
while only one is dedicated to segmental phonology and phonetics. As referred to above, the study of intonation in bilingualism and language contact
is rather scarce. Therefore, we believed that this dissertation would have a
greater and wider impact if it addressed a lesser-studied topic. On the other
hand, a comparison of the findings of a series of studies on intonation, the
main focus of this dissertation, with those of a study on segmental phonology and phonetics (Chapter 6) may provide important evidence to answer
the question of whether intonational cross-linguistic transfer, if found, acts
in any way similar to segmental transfer, if also found. In particular, the fact
that it had already been suggested that there is a contact-induced change
in progress in the phonetic characterization of alveaolar laterals in Majorca
suggested that it would provide a meaningful touchstone or measuring stick
against which we could compare the findings of the intonation studies.
Finally, Chapter 7 provides a summary of the main findings and a discussion of its implications for our knowledge of language contact research
in general and our knowledge of the sociolinguistic situation in Majorca
in particular. Importantly, we also compare the situation in Majorca with
two recently- studied situations: Quechua / Spanish contact in Cusco, Peru
[O’Rourke, 2005] , and Italian / Spanish contact in late 19th and early 20th
century Buenos Aires, Argentina. How do these situations compare? On the
one hand, how can the situations in Cusco and Buenos Aires help us to better
understand the one in Majorca? On the other hand, how can the situation
in Majorca help us to better understand the situations in Cusco and, most
importantly, the diachrony of the situation in Buenos Aires?
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study of Catalan
2 Aandcontrastive
Spanish intonation
2.1

Introduction

Variationist research on intonation is still scarce, as is research on intonational change. However, intonation studies that take into account dialectal
differences or sociolinguistic information are rapidly growing in number. For
instance, Gilles & Peters [2004] calculated the proportion of intonation studies devoted to regional varieties included in the Proceedings of the International Congress of Phonetic Sciences of 1995, 1999 and 2003. They report
that such studies have increased from 10.5% in 1995 to 16% in 1999 and
21% in 2003 [Gilles & Peters, 2004]. Nevertheless, our understanding of the
principles underscoring intonational variation and change is not nearly as detailed as the one we have for segmental variation (Labov [1994], Labov [2001],
among many others). In the present paper, we carry out a series of contrastive
experiments on some of the melodic characteristics of two Romance varieties
that are in an intensive contact situation. Comparative intonational work is
useful on several grounds. Let us consider two points.
First, contrastive dialectal research may allow us to develop some postulates regarding previous diachronic stages of the intonation of the languages
or varieties under investigation. Hualde [2003] pointed out that there is no
good reason to believe that the reconstruction of Proto-Romance intonation
is not possible, provided the availability of detailed descriptions of as many
languages and dialects as possible. Much recent work has been devoted to
the study of the prosody of Romance languages. Papers studying the intonation of the two languages that concern us here, Spanish and Catalan, include
Beckman et al. [2002], Cabrera-Abreu & Garcı́a-Lecumberri [2003], Colantoni
& Gurlekian [2004], Mota [1995], Face [2002a], Face [2003], Face [2006], Face
[2008], Face & Prieto [2006], Garrido [1996], Hualde [2000], Llisterri et al.
[1995], McGory & Dı́az [2002], Navarro-Tomás [1944], O’Rourke [2005], Prieto et al. [1995], Sosa [1999], Willis [2004], Willis [2005], for Spanish, among
many others; and Astruc [2003], Astruc [2005], Astruc & Nolan [2007], Bonet
[1986], Carrera-Sabaté et al. [2004], Estebas [2000], Estebas [2003b], Estebas [2003c], Fernández-Planas et al. [2004], Font [2007], Martı́nez-Celdrán
et al. [2005], Mascaró [1986], Mascaró [1987], Payà [2003], Prieto [1995],
Prieto [1997], Prieto [2002a], Prieto [2002b], Prieto [2002c], Prieto [2005],
Prieto [2006], Salcioli [1988], Simonet [2007], Vanrell [2006], Vanrell [2007],
among many others, for Catalan. Additionally, some explicit cross-linguistic
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comparative work has been conducted on, for example, phrasing tendencies in Spanish, Italian, Portuguese and Catalan (D’Imperio et al. [2005],
Elordieta et al. [2005], Estebas & Prieto [in press]). Martı́nez-Celdrán et al.
[2006] compared the intonation of absolute interrogatives in one dialect of
Catalan, one dialect of Spanish and one dialect of Galician. Evidently, in
our quest for comparatively-relevant evidence, data must also be gathered
from non-standard dialects. This need has been acknowledged recently, and
thus a number of Hispano-Romance dialects have been investigated: Dominican, Castilian, Chilean, Argentinian, Mexican, Peruvian, and Basque Spanish (Colantoni & Gurlekian [2004], Elordieta & Calleja [2005], Face [2008],
O’Rourke [2005], Ortiz [1999], Willis [2004], Willis [2005], among others);
Northern and Central European Portuguese (Vigário & Frota [2003], among
others); Central, Western and Balearic Catalan (Carrera-Sabaté et al. [2004],
Fernández-Planas et al. [2004], Fernández-Planas et al. [2006], Martı́nezCeldrán et al. [2005], Mascaró [1986], Mascaró [1987], Prieto [2002a], Simonet
[2007], Vanrell [2007], among others). A conclusion that can be drawn from
this line of research is that knowledge of dialectal variation raises important theoretical questions. Many similarities between dialects arise, as well
as unexpected differences. To take just two examples, consider the case of
Spanish. First, the overall contour of sentences may vary drastically from
dialect to dialect. For instance, the melodic shape of questions in Castilian,
Peninsular Spanish significantly differs from that in Caribbean varieties (e.g.
Sosa [1999], Willis [2004]). The phonetic origin of these differences is still a
puzzle. That is, we now very little about the diachrony of these differences
and the phonetic or systemic forces that may have triggered the drift. Second, important cross-dialectal differences have been found in the alignment
or relative timing of pivot points in pitch accents. For instance, non-sentencefinal, prenuclear pitch gestures in Castilian and in Mexican Spanish (Llisterri
et al. [1995], Prieto et al. [1995]) have been found to consist of a rise with a
delayed peak, realized on the post-stressed syllable, while some Argentinean
dialects, as well as some contact varieties such as Peruvian and Basque Spanish, consist of a rise with an early peak, realized within the bounds of the
stressed syllable (Colantoni & Gurlekian [2004], Elordieta & Calleja [2005],
O’Rourke [2005]). Alignment differences may be phonologically relevant (see,
for Romance, Face & Prieto [2006], Prieto et al. [2005]).
A second reason why comparative work is useful derives from the fact
that in the Romance linguistic area, many of the languages are found in a
contact situation: e.g. Catalan and Spanish, Galician and Spanish, Catalan
and French, Occitan and French, Occitan and Italian, Sardinian and Italian,
Portuguese and Spanish, etc. If we were to study contact-induced change in
these situations, we would first need a careful descriptive assessment of the
two or more languages in contact. To be precise, we would need descriptions
of the specific dialects in contact. This would be needed in order to develop
explicit hypotheses about what may be transfered from language to language,
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how and by whom. This is the aspect that concerns us most here.
The experiments in the present Chapter contribute to our knowledge of
intonational variation in Hispano-Romance. We compare some basic contours
of the traditional Majorcan variety of Catalan with others in the developing
Majorcan variety of Spanish. First, the results of the experiments reported
here are believed to be relevant from a comparative Romance perspective on
melodic variation, since they describe dialectal varieties that had received
very little attention. Second, since the two studied varieties are in an extensive and intensive contact situation, we believe that this investigation will
allow us to set the stage for subsequent research on language contact in Majorca, or in the whole Catalan-Spanish contact area. The second line of work
is the one pursued further in subsequent Chapters of this dissertation.
In order to analyze the melodic patterns of the two contact language varieties, two groups of participants were recruited: a native Majorcan Catalanspeaking group and a native Majorcan Spanish-speaking group. Even though
all the recruited participants were bilingual in Catalan and Spanish, subjects
were divided into two main groups according to their language-dominance
patterns. Each group participated in a series of production experiments
aimed at finding some of the intonational differences and similarities between the two languages. For experiment 1, speakers were recorded while
reading a list of declarative sentences with a broad focus pronunciation, with
varied number of prosodic words and syntactic structures. In experiment
2, we study the production of declarative sentences that contain one word
that receives a contrastive focus intonation. Finally, in experiment 3 we analyze the overall intonational contour of absolute interrogatives or yes/no
questions, which were collected by using an interactive question-and-answer
game.

2.2
2.2.1

Methods
Participants

A total of 12 speakers were asked to participate. The subjects were chosen
from several towns throughout Majorca and were in their twenties or thirties.
All subjects were born in Majorca and had resided locally all of their lives.
Half of them were Catalan-dominant Catalan-Spanish bilinguals (N = 6) and
half were Spanish-dominant Spanish-Catalan bilinguals (N = 6). All speakers
were able to speak (and had received formal education in) both Spanish and
Catalan, although to different degrees of fluency. None of them were late
language learners of their second language or L2, i.e. they had been exposed
to their L2 since childhood. Prior to participation in the production tasks,
the subjects completed a written language background questionnaire (LBQ)
based on the one used in Flege & MacKay [2004]. The LBQ was aimed at
addressing basic questions that would allow us to establish the language35

dominance situation for each subject. Equal number of male and female
speakers were recruited (N = 6 per gender, 3 of each gender per language
group). Speakers were placed in the Catalan-dominant group if their first
language was Catalan, in the sense that is was the language used at home,
both with their parents and all their siblings, and if they reported to use
Catalan over 80% of the time in their daily activities (and Spanish below 20%
of the time), and vice versa for the Spanish-dominant group. Ethnolinguistic
self-identity was assessed by asking whether they identified themselves as
‘native’ Catalan (Majorcan) or ‘native’ Spanish speakers.
Most of the recruited Catalan-dominant speakers reside in small rural
towns, were the most frequently used language is Catalan, while the recruited Spanish-dominant speakers reside in larger towns, were Spanish is
widely used. All the Spanish-dominant subjects were born and grew up in
the island’s capital city, Palma, but four of them recently moved to other relatively large towns, due to a phenomenon of counter-urbanization. However,
at the time of the recordings, they still used to commute every day to Palma,
where they work, and their friends and families still reside. Commuting was
not as common for the Catalan-dominant group. Their families and most of
their friends live in their home towns, where they also spend most of their
spare time.
The Catalan-dominant speakers are referred to with the code MALL,
while the Spanish dominant subjects are referred to with the code SPAN.
Thus, the code MALL01 stands for Catalan-dominant speaker number 01,
while the code SPAN01 stands for Spanish-dominant speaker number 01.
Speakers 01 to 03 are male, while speakers 04 to 06 are female, in both
groups.

2.2.2

General analytical procedures

Subjects were recorded individually. All the data gathered of each participant were collected during the same experimental session, with a short break
between the two experiments, which involved two similar tasks. Individual
sessions took place in a quiet room, either in the subject’s own house or in
their work place, and lasted about 40 minutes, including instruction time.
Speech was recorded onto a solid-state digital recorder (Marantz PMD660)
and through a head-worn dynamic microphone (Shure SM10A). The signal
was digitized at 44.1kHz and 16-bit quantization. After the experimental
sessions, sound files were transferred onto a PC’s hard-disk for acoustic analysis. Individual target sentences were divided into individual sound files. The
signal was down-sampled at 22.05kHz. All acoustic analyses were carried out
with Praat digital signal-processing software [Boersma & Weenink, 2008].
I decided to carry out the analyses with the use of the analysis-bysynthesis approach, as developed by the IPO school of intonation research
(’t Hart et al. [1990]; Nooteboom [1997]; Pijper [1983], among others) and
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used in recent experimental and descriptive studies (e.g. Heuven & Haan
[2000], Leyden [2004], Leyden & Heuven [2006], Roosman [2005]). The first
step in the analysis-by-synthesis approach is to produce so-called close-copy
stylizations of the original melodic contours. Close-copies are generally produced by hand, with the help of immediate and careful visual and perceptual
exploration. A close-copy stylization is defined as follows:
[It is] a synthetic approximation of the natural course of pitch,
meeting two criteria: it should be perceptually indistinguishable
from the original, and it should contain the smallest possible number of straight-line segments with which this perceptual equality
can be achieved. Note that the graphical representation of the
close-copy stylization continues through the voiceless portions in
the utterance. In the actual resynthesis, voicing, and therewith
pitch, will be suppressed in these voiceless portions (Nooteboom
[1997]:646).
For each pivot point or elbow, there is a pitch value y and a time value x,
on a two-dimensional time * pitch or x, y plot. Pitch movements, which are
the straight-line segments in between pivot points, can then be characterized
by the following parameters:
1. direction: either rise or fall,
2. size: the total number of pitch units covered by the straight-line segment,
3. slope: (or rate of change) in number of pitch units per time unit,
either negative or positive,
4. timing: relative time position of the beginning and/or end of straight
lines, with respect to prosodic landmarks, such as onsets or offsets of
stressed syllables.
Note that this is in fact not different from reducing pitch contours to a series of peaks and valleys, as is standard procedure within the AutosegmentalMetrical tradition, for example (Arvaniti et al. [1998], Arvaniti et al. [2000],
Mennen [2004], Pierrehumbert [1980], Pierrehumbert & Steele [1989], Prieto et al. [1995], Silverman & Pierrehumbert [1990], among many others).
Researchers using the Aix-en-Provence framework also reduce pitch fluctuations to a series of turning points (using the MOMEL algorithm; e.g. Hirst
& Cristo [1998], Hirst et al. [2000]). However, the Autosegmental-Metrical
model does not encode values such as slope of curves or rates of pitch change.
We decided to adopt the IPO methodology (not necessarily the theoretical
model) since it does not exclude a priori the relevance of acoustic features
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Pitch –– arbitrary units

sa

gerMAna

camiNAva per

BuNYOla

Time

Figure 2.1: Close-copy stylization of the Catalan declarative sentence Sa germana caminava per Bunyola ‘Her sister was walking around Bunyola’ (name
of town in Majorca). Original pitch contour and close-copy are perceptually
equivalent, as judged by the researcher.
such as rate of pitch change. Furthermore, the value of the analysis-bysynthesis approach is that the reliability of the reduction to a series of pivot
points, and straight-line segments, is backed by the immediate perceptual
observation of the simplification, using PSOLA resynthesis [Moulines & Verhelst, 1995]. Figure 2.1 shows an example of a close-copy stylization of a
declarative Catalan sentence.
Pitch was calculated with the autocorrelation method available in Praat,
using Praat’s standard settings. Utterances were segmented into words, and
words were then segmented into syllables. Pitch values were converted from
Hz to Equivalent Rectangular Bandwidth units (see formula). The logarithmic ERB scale was selected over the linear Hz scale because it better
expresses the relationship between Fundamental Frequency or F0 and perceived pitch, and thus facilitates the comparison of male and female voices
[Hermes & Gestel, 1991].


1+f
f (Hz), ERB = 16.6 × log
165.4
Following analytical procedures used by researchers working within the
Aix-en-Provence framework [Hirst et al., 2000], pitch pivot points were automatically codified using a binary alphabet. In the Aix-en-Provence tradition,
this analytical step is referred to as symbolic codification, and is carried out
by the INTSINT labeling algorithm, which is more complex than the labeling
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(a) H

(b) H

(c) H

(d) L

(e) L

(f) L

Figure 2.2: Labeling of relative pitch pivot points: h or l. Each panel
displays three pitch pivot points. The target pivot point is displayed in the
center. Target pivot points are labeled relative to the previous and following
pivot points. See text for explanation.
system used here. Each one of the pivot points was codified as absolute (globally determined) or relative (locally determined with respect to the previous
and following pivot points). Absolute points were: fst (first pitch point in
the utterance) and lst (last pitch pivot point in the utterance). Relative
points are: h (high) and l (low).
Labeling was carried out by using the following automatic procedures.
Examples of target pitch pivot points labeled relative to previous and following pitch points occur in Figure 2.2. As an example, Figure 2.3 shows
an utterance whose pitch points have been labeled with the present labeling
procedure. ERB values of pitch points were used in the following way:
• H: A target point that is higher than the previous one and also than
the following one (H-1)
• L: A target point that is lower than the previous one and also than the
following one (L-1)
• H: A target point that is higher than the previous one but lower than
the following one. The distance between the target and the previous is
larger than that between the target and the following (H-2)
• L: A target point that is lower than the previous one but higher than
the following one. The distance between the target and the previous is
larger than that between the target and the following (L-2)
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Figure 2.3: Close-copy stylization and subsequent labeling of pitch pivot
points. Same sentence and production as in Figure 2.1
• H: A target point that is lower than the previous one but higher than
the following one. The distance between the target and the previous is
smaller than that between the target and the following (H-3)
• L: A target point that is higher than the previous one but lower than
the following one. The distance between the target and the previous is
smaller than that between the target and the following (L-3)
Finally, for yes/no question intonation, in experiment 3, the classification
of different contours was carried out manually; that is, the researcher used
auditory and visual inspection of pitch tracks as calculated by the autocorrelation method in Praat. More sophisticated methods were developed for
subsequent investigations reported in Chapter 5.

2.3
2.3.1

Experiment 1: Broad focus declaratives
Background

Pre-final pitch accents
It is known that pre-final melodic gestures in Central Catalan, which is the
Catalan dialect spoken in the Catalan provinces of Barcelona and Girona,
and is also considered the standard variety, involve a rise with a delayed
peak (Estebas [2003b], Prieto [1995], Prieto [1997], Prieto [2002a]). This
is also the case for Castilian Spanish pre-final pitch accents (Face [2002a],
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Garrido [1996], Hualde [2000], Llisterri et al. [1995], Navarro-Tomás [1944],
Sosa [1999]). Specifically regarding Majorcan dialects, Simonet [2006] and
Simonet [2007] show that pre-final pitch accents in both the Spanish and
Catalan varieties used in the island generally also involve a rising gesture
with a delayed peak, just as the continental dialects of both languages. Interestingly, however, Simonet [2007] showed that some pre-final pitch accents
in Catalan, but not in Spanish [Simonet, 2006], present a falling trajectory
whose peak occurs on the pre-stressed syllable and whose valley is variably realized within the stressed syllable or on the post-stressed one. In other words,
even though not all pre-final pitch accents in Catalan were found to be of a
falling type, some of them were, while pre-final falling accents have not been
reported for Spanish. This difference between the two languages may not be
due, however, to differences in the inventory of pre-final pitch accents. It is
possible that pre-final falling pitch accents in Catalan are triggered by phrasing decisions. That is, pre-final locally-falling intonational contours may be
the consequence of realizing a low boundary tone (L-), which may then motivate the immediately preceding pitch accent to be switched into a nuclear or
phrase-final accent. In this case, this specific difference between Catalan and
Spanish would not be related to the inventory of pre-final pitch accents, but
to the availability (or frequency) of L- boundary tones in pre-final positions,
as well as to the differences in pre-terminal, nuclear pitch accents. In order
to test this hypothesis, Simonet [2007] compared the duration of stressed
syllables that received a falling accent occurring in sentence-antepenultimate
position in his corpus with those that received a rising accent occurring in
sentence-penultimate position in the corpus. Simonet [2007] hypothesized
that, if the differences between falls and rises were due to phrasing (i.e., the
presence of a L- boundary tone after a falling pitch accent vs. absence of a
tonal boundary after a rising pitch accent), syllables receiving a falling gesture would be longer, due to the fact that stressed syllables in phrase-final
words seem to be generally lengthened (Beckman & Edwards [1990], Cooper
& Paccia-Cooper [1980], Klatt [1975], Oller [1973]). No duration difference
was revealed by the statistical tests and therefore no support for the ‘phrasing explanation’ was found. On the other hand, it is also possible that a
phrase-final lengthening effect be obscured if there is an independent lengthening for the realization of pitch rises. In other words, the role of phrasing
in the explanation of the distribution of falling accents is still unclear. More
evidence is needed. However, regardless of the phonological explanation of
the potential difference in the realization of pre-final pitch accents in Catalan
and Spanish, the point is that there seems to be a difference between the two
languages, which makes this feature amenable for further research.
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Sentence-final pitch accents
Central Catalan sentence-final pitch accents have been described as presenting a descending trajectory that occurs in the middle of a progressive fall
starting at the peak of the penultimate pitch accent and continuing to the
end of the utterance (Astruc [2005], Estebas [2003a], Prieto [2002a]). The
phonological characterization of sentence-final, nuclear pitch accents has been
a matter of some debate in the literature. On the one hand, Prieto [2002a]
proposes to label final pitch accents in Catalan as L* due to the fact that
they have a progressively falling trajectory and rarely display a peak or a rise
of any sort. Estebas [2003a] argues against this phonological label. Estebas
[2003a] most convincing argument is that a L* phonological analysis would
predict a low pitch pivot point on the last accented syllable and, from there
to the end of the sentence, pitch would be expected to be flat. Since this
does not seem to be the case, Estebas [2003a] argues for a downstepped H*
as the appropriate labeling for the final pitch accent in Central Catalan. It
should be added that, in Estebas [2003a]’s data, 24% of the final pitch accents
produced by the only recorded informant were realized with a peak or a nonfalling trajectory. In all other occasions (76%), the informant in the study
simply realized a progressively falling trajectory. A second argument used by
Estebas [2003a] and Astruc [2005] is that, when sentences consist of only one
prosodic word, the only pitch accent in the sentence, which is evidently also
the last one, is realized with a clear pitch peak. In this case, the sentencefinal, nuclear pitch accent is analyzed as H*. Estebas [2003a] and Astruc
[2005] argue that, since there is no obvious semantic difference between sentences with one and more than one prosodic word(s), there does not seem
to be evidence for both realizations to be labeled with different phonological
labels, H* in single-stressed and L* in multi-stressed utterances. Acknowledging the fact that most Central Catalan sentence-final pitch accents do
not show any rise or pitch peak, Astruc [2005] proposes to analyze them as
HL*. This analysis captures the phonetic realization of these pitch accents,
since pitch is generally higher on the pre-stressed than on the stressed syllable, but it does not solve the theoretical-phonological problem into which
Astruc [2005] claims Prieto [2002a]’s proposal runs. The exact alignment of
the L* tone of the bitonal HL*, Astruc [2005]’s analysis continues, may vary.
It may align with the stressed syllable, in which case there would occur a
low pitch pivot point on that syllable, or with the end of the word-sentence,
in which case there would be no obvious low pivot point before the end of
the utterance (see Astruc [2005] for a more detailed explanation). From our
perspective, the phonological characterization of Catalan final pitch accents
is still an unresolved issue, since evidence does not seem to support any of
the two explanations, at least for this specific dialect: the predictions of a
L* analysis are not met by the data and there is no clearly convincing evidence for the existence of a H*. Additionally, even though the HL* label
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does capture the data, it is unclear whether it is in contrast with pre-final
pitch accents.
In Spanish, sentence-final, nuclear pitch accents seem to vary greatly as
a function of dialect. Sosa [1999] shows examples of cases that he analyzes
as LH*...L% (a clear rise-fall on the last stressed syllable in the sentence,
claimed to be common in Mexican Spanish), others he analyzes as HL*...L%
(high pitched until the pre-stressed syllable, and steeply falling during the
stressed syllable: Venezuelan Spanish), and yet others that he analyzes as
L*...L% (progressively falling from the peak of the penultimate pitch accent
to the end of the utterance). It is unclear how many of these intonational
contours are really contrastive and what their meanings are.
Face [2002a] studied in detail the shape and alignment of final pitch accents in a corpus of read-aloud, broad focus declaratives in Castilian (Madrid)
Spanish. In this dialect, and this style, sentence-final pitch accents seem to
be different from those described by Astruc [2005] and Estebas [2003a] for
Central Catalan. Final pitch accents in Madrid Spanish tend to display small,
downstepped rising-falling trajectories, with the rise onset timed with respect
to the stressed-syllable onset and with the peak occurring within the bounds
of the stressed syllable (Face [2002a], Cabrera-Abreu & Garcı́a-Lecumberri
[2003], among others). The timing of the pitch peak in these accents is very
different from that of prenuclear, pre-final accents. The motivation for this
timing difference has been a matter of debate in the phonological literature
(Face [2002a], Face & Prieto [2006], among others). Among the utterances
Face [2002a] studied, there was a set of sentences with five prosodic words.
It was found that 60% of sentence-final pitch accents in this corpus showed
a clear rise-fall and therefore a pitch peak. In the other cases, no clearlyobservable rise, but a mid-level sustained pitch trajectory and a gradual fall
occurring on the post-stressed syllable, were produced. These gestures (sustained, non-falling) could be interpreted as downstepped H* tones.
In sum, there seems to be a difference between Catalan and Spanish in the
frequency of peak occurrence in sentence-final pitch accents. On the other
hand, even in sentences in which there are no sentence-final pitch peaks, phonetic differences are apparent but unclear. A contrastive analysis of nuclear
pitch accents in Catalan and Spanish is one of the goals of experiment 1.

2.3.2

Hypotheses

Considering Simonet [2006] and Simonet [2007]’s recent findings on the two
dialects involved in the present study, and previous research on the Peninsular
dialects of both languages (Estebas [2003b], Face [2002a], Llisterri et al.
[1995], Hualde [2000]), our hypotheses regarding the shape of pre-final pitch
accents in the two languages are as follows:
1. All Majorcan Spanish pre-final pitch accents in read speech will show
a rising contour with a delayed peak.
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2. Most Majorcan Catalan prenuclear pitch accents in read speech will
show a rising contour with a delayed peak. Under certain conditions,
however, which are yet to be identified, falling gestures in pre-final
position will arise in this dialect, but crucially not in Spanish. These
differences may be due to differences in the tonal inventory of the two
languages or to differences in phrasing tendencies.
Regarding sentence-final pitch accents, taking into account the descriptions in Face [2002a] for Castilian Spanish, and Astruc [2005] and Estebas
[2003a] for Central Catalan, our hypotheses are as follows:
1. In Majorcan Catalan, as in Central Catalan, sentence-final pitch accents will display a falling trajectory throughout the last stressed syllable in the sentence.
2. In Majorcan Spanish, as in Castilian Spanish, final pitch accents will
most commonly show a downstepped rising-falling gesture, with the
peak occurring within the last stressed syllable in the sentence.

2.3.3

Materials

In order to elicit comparable data across the two languages, it was decided
to analyze pitch contours in read-aloud, broad focus declaratives. The participants did not receive any sort of instruction regarding how the contour
should sound like. No contexts or communicative situations for the sentences
were provided to the speakers. The participants read aloud a total of 10 sentences, 3 times, from a printed list (10 * 3 = 30 sentences per speaker). The
last two sentences of the list were not analyzed because many were read with
a list, enumeration pre-final intonation. Therefore, the analysis of declarative
read speech was based on a total of 288 sentences (8 sentences * 3 repetitions
* 12 subjects = 288 total). The materials controlled for:
1. Lexical-stress configuration (only paroxytones were included).
2. Quality of the stressed vowels (only /a/ or /o/ were used).
3. Surrounding consonants (only voiced consonants, preferably sonorants).
4. Number of intervening unstressed syllables between the stressed syllables corresponding to adjacent prosodic words (always three or more).
The sentences contained different numbers of prosodic words and different
syntactic structures. In the following Catalan examples, tildes or accent
marks represent phonological stress and thus mark each one of the lexicallystressed syllables, regardless of whether they are orthographically accented
or not.
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1. Two sentences with three prosodic words, SVO: Sa germána camináva
per Bunyóla ‘Her sister was walking around Bunyola’ (town in Majorca).
2. Two sentences with four prosodic words, SVO with branching Subject:
Sa germána den Manólo camináva per Bunyóla ‘Manolo’s sister was
walking around Bunyola.’
3. Two sentences with four prosodic words, SVO with branching Object:
Ses germánes anáven a sa balláda de Bunyóla ‘Her sisters were going
to the party in Bunyola.’
4. Two sentences with five prosodic words, SVO with branching Object (three prosodic words in the Object): Sa germána se menjáva
s’arangáda saláda amb vinágre ‘Her sister was eating the salty herring
with vinegar.’
From each sentence, only two pitch accents were extracted for subsequent
analyses: (1) the sentence-final gesture and (2) one of the pre-final ones. This
amounted to a total of 288 pre-final and 288 sentence-final pitch accents
(minus one, which was excluded due to excessive creak). All prenuclear
pitch accents were those corresponding to the pronunciation of the verb in
the sentence, which stood at different positions, second or third word in
the sentence. The pitch accents on verbs, which were never in utterancefinal position, were selected, since impressionistic observations suggested that
there were differences between Catalan and Spanish in this respect, at least
in some of the sentences in our corpus.

2.3.4

Pre-final (prenuclear) pitch accents

The data set nominally comprised a total of 287 pre-final pitch accents: 24
(utterances) * 12 (participants) – 1 (excluded utterance). Pitch accents were
classified according to their basic shape. Classification was conducted by
using the labels provided by the labeling algorithm. It was observed that
a combination of two pivot points (one straight-line segment) seemed to
be enough for defining the pitch gestures occurring on or around stressed
syllables (pitch accents). Two-way combinations of h and l lead to four
possibilities: lh or rise, hl or fall, and ll and hh, flat. Table 2.1 shows the
combinations and their respective frequency as a function of native language
(Catalan vs. Spanish) and subject (N = 12).
In Table 2.1 it can be observed that the rise (lh) was the most common
contour in both languages. Of the 287 prenuclear pitch accents, there were
117 rises in the Catalan and 122 in the Spanish data subsets. As was anticipated, a potential difference between Catalan and Spanish arises in the
number of falling pitch accents (hl). Falls occur, almost exclusively, in the
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Table 2.1: Binary combinations of labeled pitch pivot points (straight lines)
and their distribution as a function of language and speaker. (PA = pitch
accent type; ML = Majorcan Catalan; SP = Spanish; ML01 = Catalandominant speaker 01 speaking Catalan; SP01 = Spanish-dominant speaker
01 speaking Spanish. Subjects 01-03 are male while 04-06 are female.)
PA
LH
HL
LL

ML01

ML02

ML03

ML04

ML05

ML06

Total

14
7
3

21
3
0

21
3
0

20
4
0

18
6
0

23
1
0

117
24
3

PA
LH
HL
LL

SP01

SP02

SP03

SP04

SP05

SP06

Total

22
0
2

22
0
2

24
0
0

23
0
0

24
0
0

7
2
15

122
2
19

Catalan data subset. This finding agrees with previous ones on the shape
of pre-final pitch gestures in read-aloud declaratives in Majorcan Catalan
[Simonet, 2007]. Simonet [2007] used data from four different speakers. For
subsequent acoustic analysis, data were divided into two subsets: rising vs.
falling pitch accents. Rising pitch gestures in both languages were investigated first, and falling ones, second.
Rising pitch accents
The acoustic investigation of pre-final rising pitch accents was focused on the
parameters described in Nooteboom [1997]: size, slope and timing. Figure
2.4 displays the basic patterns of rising pitch accents as a function of language
(Catalan vs. Spanish) and gender. Since segmental configurations and speech
rate vary across individual speakers, calculations of relative timing were carried out in order to make alignment data comparable across speakers and
utterances. Relative timing values of pivot points were obtained by dividing
the distance between a given pitch pivot point and the onset of the stressed
syllable by the duration of the stressed syllable. Thus, timing is expressed
in proportion units (0 to 1) with respect to the duration of stressed syllables. Cursory examination of Figure 2.4 reveals three apparent differences
between the two languages. First, it seems that the overall pitch values in
Catalan were substantially higher than those in Spanish, since Catalan pitch
contours were above Spanish ones for both males and females. Second, there
appear to be clear relative-timing differences between Catalan-dominant female speakers and the other three groups, while the timing of the rises of
male Catalan-dominant and Spanish-dominant speakers does not seem to
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Figure 2.4: Average rise patterns of pre-final pitch accents in the read-aloud
declaratives in the corpus. Average values broken down by language (Catalan
vs. Spanish) and gender. (MS = (Majorcan) Spanish; MC = (Majorcan)
Catalan.)
differ much. Timing differences between Catalan-dominant females and all
other subjects seem to concern rise onsets or valleys, but not peaks. Third,
slope values appear to be steeper for Catalan-dominant females than for the
other three groups, due to apparent differences in the alignment of valleys
but not of peaks. The relative excursion sizes of rises do not seem to differ
as a function of language. Acoustic measures were submitted to inferential
statistics for further investigation.
The pitch and relative alignment data were analyzed by separate analysis
of variance tests (ANOVAs), assuming native language (Catalan vs. Spanish)
and gender as fixed factors. Since pitch values differ strongly between male
and female speakers, logarithmic ERB values were z-transformed within the
set of male speakers and within the set of female speakers, across the two
languages. Z-transformation was carried out separately between the set of
rise onset pitch values or valleys, and rise offset pitch values or peaks. The
sizes of contours (calculated as: peakERB – valleyERB ) were also analyzed.
The analysis of the slopes of rises was carried out with absolute time units
(seconds), and not the relative time units that were used for other analyses.
The results of the ANOVAs can be observed in Table 2.2
Regarding the relative timing of valleys, significant effects of both language and gender and also a significant interaction between the two were
found: Catalan valleys were found to occur relatively later than Spanish ones.
The strongly significant interaction between the two fixed factors suggests
that language differences seem to be greater within the Catalan-dominant
data subset, due to the fact that Catalan-dominant female speakers aligned
their pitch valleys with stressed-syllable offsets, unlike the other three groups.
Regarding the alignment of pitch peaks, they occured significantly later in
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Table 2.2: Results of ANOVAs analyzing pre-final rising pitch accents, as
a function of language and gender. For each pitch accent, six parameters
were investigated: relative timing of both valleys (TV) and peaks (TP),
with respect to the stressed-syllable’s duration; pitch values (z-scores) of
both valleys (PV) and peaks (PP); excursion sizes (z-scores) (ES) and slopes
(ERB/s). For all comparisons, df = 1,235

TV
TP
PV
PP
ES
Slope

Language
Gender L*G Interaction
F=69.707; p<.001 F=168.485; p<.001 F=32.708; p<.001
F=1.429; ns
F=36.505; p<.001
F=5.154; p<.05
F=108.613; p<.001
F=0.678; ns
F=2.978; p<.001
F=69.153; p<.001
F=0.431; ns F=19.947; p<.001
F=0.009; ns
F=28.775; p<.001
F=3.301; ns
F=52.145; p<.001 F=131.87; p<.001
F=10.725; p<.01

female speech, although they did not vary as a function of language. The
interaction between the two factors reached significance, and seems to be
caused by the fact that peaks were aligned latest of all in Catalan-female
speech, while there were no differences in this respect within the male data
subset.
Differences in pitch level or height were as follows. Recall that gender
effects are eliminated due to the normalization of ERB values (z-scores), but
would have been expected if absolute values would have been used. A significant effect of language and a significant language by gender interaction were
revealed. The significant interaction seems to be caused by the stronger difference in pitch-level values between the two male groups of the two language
groups. Individual alignment patterns are displayed in Figure 2.5, in which
relative timing values of both pitch points (rise onsets or valleys and rise
offsets or peaks) are broken down by subject. In summary, regarding pitch
level, it was found that Catalan-dominant speakers, both males and females,
display a higher overall pitch level than the Spanish-dominant female and
male speakers.
Finally, regarding timing characteristics of the two languages, an analysis
was conducted for both the valleys and peaks in rising gestures. Peaks were
found to mostly be placed on post-stressed syllables. No differences were
found between Catalan and Spanish with respect to pitch peak alignment.
On the other hand, it was found that pitch peaks were significantly later for
females than for males in both languages. A timing difference between the
two languages arose in the examination of pitch valleys. Valleys were found
to occur significantly later for Catalan-dominant than for Spanish-dominant
speakers. This difference was obviously motivated by the late alignment
patterns of Catalan-dominant females. For Catalan-dominant females, val48
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Figure 2.5: Alignment patterns, relative to stressed syllable duration (0 =
stressed-syllable onset; 1 = stressed-syllable offset), as a function of speaker.
(MALL = Catalan; SPAN = Spanish; MALL01 = Catalan-dominant speaker
number 1 speaking Catalan; SPAN01 = Spanish-dominant speaker number
1 speaking Spanish). From bottom to top, speakers: MALL01, MALL02,
MALL03, SPAN01, SPAN02, SPAN03; MALL04, MALL05, MALL06,
SPAN04, SPAN05, SPAN06.
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leys seemed to occur at stressed-syllable offsets. In other words, Catalandominant females moved the whole pitch rise to the post-stressed syllable.
This behavior was very consistent across the three Catalan-dominant female
speakers. This finding was unexpected.
Falling pitch accents in Catalan
As it can be observed in Table 2.1, there appear to be a small number of
falling pitch accents in pre-final position in the Catalan data subset. Pre-final
falling pitch gestures are almost absent from the Spanish data subset. The
only Spanish-dominant speaker who produces pre-final falls seems to show an
idiosyncratic distribution of pitch accents, which does not resemble neither
that of other Spanish-dominant nor that of Catalan-dominant speakers. In
other words, we believe that it could be claimed that pre-final falling pitch
accents are an exclusive characteristic of Catalan [Simonet, 2007]. As mentioned in the introduction, it is still unknown whether this difference between
the two languages arises from a difference in the inventory of pre-final pitch
accents or from a difference in phrasing: Catalan speakers may be placing
L- in these cases thus potentially triggering further changes in the preceding
pitch accent. Our main purpose here, however, was not to find an explanation for this difference but to make sure there is indeed a difference. Two
examples of pre-final falling accents are shown in Figure 2.6.
A closer examination of the distribution of pre-final falls shows that their
occurrence was not completely random. In 23 of the 24 cases, falling accents
occurred in long sentences, those with five prosodic words. In these sentences,
the falls occur on the second prosodic word, the verb. Therefore, there are
three more accented words to their right, most of which display rising pitch
accents. As referred to above, Simonet [2007] also found pre-final falling
pitch gestures in a corpus of declarative utterances in read-aloud speech. In
Simonet [2007]’s data, three out of four subjects produced pre-final falling
pitch accents with some consistency. In all these cases, falls occured also
only in the longer sentences.
With regards to the distribution of pre-final falling accents, notice that
there were a total of 6 utterances with five accented words per speaker (2 utterances * 3 productions), i.e. 36 utterances in total. Of these 36 utterances,
23 were produced with a falling gesture on the verb; that is, 63% of all the
verbs in five-prosodic-word sentences were realized with a locally-falling pitch
trajectory. Subjects MALL01 and MALL05 produced all (100%) five-word
sentences with a pitch fall on the verb (plus one pitch fall on the verb in
one of the four-word sentences); subject MALL04, produced 4 (66%); subjects MALL02 and MALL03 produced 3 (50%); and MALL06, only 1 (16%).
Thus, the surfacing of falling pitch gestures in this condition seems to be
optional in Catalan reading style. Crucially, however, this is never an option
in Spanish [Simonet, 2006].
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sa gerMAna se menJAva

s’aranGAda saLAda’mb
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Time (s)

Pitch (ERB)

(a) MALL01M

en maNOlo se menJAva s’aranGAda’mb lliMOna

geLAda

Time (s)

(b) MALL03M

Figure 2.6: Original contours (thin line) and superimposed close-copies
(speckle) of two Catalan utterances with falling pitch gestures on the second accented word, the verb. Example (a) is from speaker MALL01; and
example (b) is from speaker MALL03. Observe the steep falling trajectory
on the second prosodic word, the verb menjava ‘was eating.’ First sentence,
(a): Sa germana se menjava s’arangada salada amb vinagre ‘Her sister was
eating the salty herring with vinegar.’ Second sentence, (b): En Manolo se
menjava s’arangada amb llimona gelada ‘Manolo was eating his herring with
cold lemon.’
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In order to examine the acoustic characteristics of pre-final falling accents, we show the central tendencies of the acoustic parameters. Inferential
statistics were not necessary since there were no continuous differences between the Catalan and Spanish data: falling accents were (almost) absent
from the Spanish data subset and thus could not be studied. The analysis
was focused on the study of the slope, the excursion size and the relative
timing of pitch pivot points. Regarding relative timing, the mean coefficient
of the timing of the fall onset was 0.11 (SD = 0.45). Recall that these are
proportion units, with respect to stressed-syllable duration. Thus, fall onsets
seem to occur, on average, just after stressed-syllable onsets, very likely during the onset consonant of these syllables. Note that the onset of falls are not
necessarily peaks, but high-pitched turning points, because they were usually
preceded by even higher h pivot points corresponding to H- boundary tones
on sentential subjects (refer to 2.2). With respect to the timing of fall offsets
or valleys, the mean proportion value was 1.14 (SD = 0.21). Thus, valleys
seem to occur, on average, after stressed-syllable offsets. The mean size of
fall excursions was 0.77 ERB-units (SD = 0.39). The mean slope was -4.65
ERB/s (SD = 1.40).

2.3.5

Sentence-final (nuclear) pitch accents

A second pitch accent was examined from the corpus of read-aloud declarative sentences collected for experiment 1: the utterance-final or nuclear pitch
accent. As for pre-final pitch accents, it was observed that a combination of
two turning points was sufficient for characterizing these final pitch gestures,
i.e. other pivot points were placed much further apart from the relevant
stressed syllables and therefore did not seem to be part of the pitch accent
per se. Pitch accents were classified according to their basic shape. Classification was conducted by extracting the labels of relevant, nearby pivot
points. Figure 2.7 displays the frequency counts of two-label combinations
or categories as a function of individual or subject.
Cursory examination of Figure 2.7 reveals two facts: (1) Most final pitch
gestures in Catalan seem to show a descending trajectory throughout the
stressed syllable, transcribed as hl by the labeling algorithm; while in Spanish, most of them seem to present a rising direction, lh; (2) Flat pitch
accents, showing a flat low-level pitch track (ll), seem to be more frequent
in Spanish than in Catalan. Note the steep fall in pitch on the last prosodic
word in the example sentences shown in Figure 2.6. In order to make sure
that the three categories can be defined according to slope (rising vs. falling
vs. flat), we submitted their slope values (ERB/s) to two one-way ANOVAs,
assuming category (ll, lh, and hl) as a fixed factor, pooling data from both
language groups. Data were divided into two subsets, according to gender.
Slope, as a function of two-way labeling combination or category, needed to
be examined because the classification of pitch gestures into categories does
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Figure 2.7: Frequency of three sentence-final pitch accent types as a function of speaker. Three categories, organized by direction of pitch gesture
according to the labeling algorithm: rising (lh), falling (hl), and flat (ll).
(MALL = Catalan; SPAN = Spanish; MALL01 = Catalan-dominant speaker
number 1 speaking Catalan; SPAN01 = Spanish-dominant speaker number
1 speaking Spanish.)
not necessarily imply that the direction of pitch tracks will be rising for lh
and falling for hl. Recall that h and l labels may not necessarily correspond
to actual troughs or peaks (refer to Figure 2.2). In other words, this analysis
was carried out as a safety check in order to make sure that different categories corresponded to different slope values, and thus were representative
of those. Figure 2.8 displays slope values (ERB/s) as a function of category.
ANOVAs revealed that the factor category had a significant effect on slope
values for both males and females: males [F(2,141) = 138.5; p<.001], females [F(2,140) = 62.41; p<.001]. In sum, the general assumption behind
the transcription system was confirmed by this analysis. After this safety
check, slope values were submitted to two-way ANOVA models with language
and gender as fixed factors. Results were as follows: language [F(1,283) =
205.51; p<.001], gender [F(1,283) = 0.46; ns] and language by gender interaction [F(1,283) = 11.53; p<.001]. In conclusion, it was confirmed that
Catalan-dominant speakers mostly produced falling pitch accents in sentencefinal position, while Spanish-dominant speakers mostly realized small rises or
rise-falls (males, for the most part) and/or flat-pitched or slightly descending
segments (females, for the most part). Differences in slope values appear to
be systematic across speakers of both languages. Slope values as a function
of speaker can be observed in Figure 2.9.
In order to study the phonetics of final pitch gestures in both languages,
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tokens were divided into two subgroups. First, we examined rising accents
in Spanish, and then falling accents in Catalan. The analysis was carried
out as follows. First, we calculated the central tendencies of slope and excursion size values of these pitch accents as a function of gender. Second, we
investigated the alignment patterns of the relevant pitch pivot points, with
the examination of central tendencies and the comparison of linear regression
models with different predictors.
Nuclear rising-falling pitch gestures in Spanish
The subset of final rising(-falling) pitch accents in Spanish comprised a total
of 86 tokens, 50 from the male speakers and 36 from the female speakers.
Central tendencies for slope values were as follows: Mean = 2.51 (ERB/s);
SD = 1.95 (ERB/s), for male subjects; and Mean = 2.0 (ERB/s); SD =
3.29 (ERB/s), for females. Central tendencies for size values were as follows:
Mean = 0.25 (ERB); SD = 0.22 (ERB), for male subjects; and Mean = 0.34
(ERB); SD = 0.74 (ERB), for females.
For the study of the alignment patterns of pivot points in rising segments, we used proportion values (calculated with the formula (pitch point
– stressed-syllable onset) / (stressed-syllable duration)) of each of the two
points. Regarding the timing of rise onsets or valleys, central tendencies
were as follows: Mean = -0.11 (proportion units); SD = 0.22, for males; and
Mean = 0.006 (proportion units), SD = 0.16, for female subjects. With respect to the timing of rise offsets or peaks, central tendencies were: Mean =
0.67 (proportion units); SD = 0.14, for males; and Mean = 0.84 (proportion
units), SD = 0.29, for female subjects. These timing patterns can be better
observed in Figure 2.10. The pattern is the same for males and females: rise
onsets are aligned with respect to stressed-syllable onsets and peaks occur
within the bounds of stressed syllables. This is the same pattern as the one
described for Madrid Spanish [Face, 2002a].
Alignment patterns were analyzed with the comparison of different linear regression models, which investigated the relative stability of pitch pivot
peaks with respect to prosodic landmarks, such as syllable offsets and righthand word edges. Models in which the data were conflated across gender
were more successful. Thus, in all cases, male and female data were pooled
together. This seems legitimate here because visual inspection of the distribution and analysis of the central tendencies do not reveal any important
gender differences, unlike in pre-final rising pitch accents, in which Catalandominant females obviously differed from the other three groups. The dependent variable was, in all cases, the distance between the stressed-syllable
onset and the peak (peak delay), and not relative peak delay (peak delay
divided by stressed-syllable duration). Three competing predictor variables
were considered: (1) stressed-syllable duration, (2) distance between stressedsyllable onset and right-hand word edge (referred to as foot duration, here),
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Figure 2.10: Relative timing patterns (0 = stressed-syllable onset; 1 =
stressed-syllable offset) of sentence-final, nuclear rising pitch accents produced by Spanish-dominant speakers. From bottom to top, in both panels,
speakers: SPAN01, SPAN02, SPAN03, SPAN04, SPAN05, SPAN06.
(3) position of preceding valley, calculated as the distance between the valley
and the stressed-syllable onset. The predictions were as follows: if peaks
align with respect to stressed syllables, model 1 is expected to outperform
the other two competing models. On the other hand, if peaks are placed
according to word edges (Estebas [2003b], Prieto [2006], Simonet [2006]),
model 2 should be a better predictor of peak delay than the other two models. Finally, if peaks are timed with respect to preceding valleys (that is, rises
have a stable duration), model 3 should outperform the other two models.
The results of the linear regression models revealed that the linear model
in which the sum of the durations of both the stressed and the post-stressed
syllable (foot duration) was the predictor variable was more successful [F(1,84)
= 80.27; p<.001; R2 = 0.488] than the one in which the predictor variable
was the stressed-syllable duration [F(1,84) = 46.96; p<.001; R2 = 0.358]
and much more than the one in which peak placement was predicted with
the help of valley placement [F(1,84) = 4.89; p<.05; R2 = 0.05]. Models 1
and 2 are relatively similar in their predictive power. In any case, the three
models reached significance. In summary, peaks appear to move more in
synchrony with both right-hand word edges and, a little less clearly, with
stressed-syllable offsets. These two predictive variables may be correlated
with each other to some extend. In all cases, peaks are placed within the
bounds of stressed syllables.
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Nuclear falling pitch gestures in Catalan
The subset of sentence-final falling pitch accents in Catalan comprised a total
of 133 tokens, 63 from female speakers and 70 from male speakers. Central
tendencies for slope values were as follows: Mean = -4.29 (ERB/s); SD =
2.5, for male subjects; and Mean = -3.73 (ERB/s); SD = 2.6, for females.
It can be observed that the mean slope of falling accents is highly negative,
which suggests that the descending trajectory of these accents is very steep.
Variability is, however, relatively high. Central tendencies for excursion size
values were: Mean = 0.74 (ERB); SD = 0.27, for male subjects; and Mean
= 0.65 (ERB); SD = 0.38, for females. It can be observed that the size of
falling nuclear pitch accents in Catalan is much larger than that of rising
accents in Spanish. In other words, there is more of a fall in Catalan than of
a rise in Spanish.
For the study of alignment patterns of pivot points in falling segments,
the relative timing values (distance between stressed-syllable onset and pitch
pivot point divided by stressed-syllable duration) of each of the two pivot
points, fall onsets and fall offsets, were extracted. Regarding the timing of
fall onsets, central tendencies were as follows: Mean = -0.16 (proportion
units); SD = 0.33, for males; Mean = -0.21 (proportion units), SD = 0.41,
for female subjects. Regarding the timing of fall offsets, central tendencies
were as follows: Mean = 0.83 (arb. units); SD = 0.37 (arb.units), for males;
and Mean = 0.76 (arb. units), SD = 0.31 (arb. units), for female subjects.
The pattern was broadly the same for males and females, fall onsets were
found to be located before stressed-syllable onsets and fall offsets, within the
bounds of stressed syllables.
Alignment patterns were analyzed with the comparison of different linear regression models, which investigated the relative stability of pitch pivot
valleys with respect to prosodic landmarks, such as syllable offsets and righthand word edges. Male and female data were pooled together. The dependent variable was, in all cases, the distance between the stressed-syllable onset
and the valley (valley delay). Three competing predictor variables were considered: (1) stressed-syllable duration, (2) distance between stressed-syllable
onset and right-hand word edge (foot duration), (3) position of preceding
pitch pivot point (the h or onset of fall), calculated as the distance between
the fall’s onset and the stressed-syllable onset. As with peaks in the Spanish
rising nuclear pitch accents, if valleys align with respect to stressed syllables,
model 1 is expected to outperform the other two competing models. On the
other hand, if valleys are placed according to word edges [Simonet, 2007],
model 2 should be a better predictor of valley delay than the other two models. Finally, if valleys are timed with respect to the preceding high turning
points or fall onsets (that is, falls have a consistent duration), model 3 should
outperform the other two models.
The results of the linear regression models revealed that the only model
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that reached significance was model 3, in which the location of valleys was
predicted by the location of the preceding pitch pivot point: F(1,131) =
33.89; p<.001; R2 = 0.20. These findings suggest that valleys in Catalan
sentence-final falling pitch accents are associated with fall onsets, and not
prosodic landmarks such as syllable offsets or word-edges, and therefore have
a consistent duration. In Autosegmental-Metrical terms, this could be seen
as evidence for the existence of a (HL)* pitch accent.

2.3.6

Summary

The focus of the present experiment was to find some systematic differences
in the realization of pre-final and/or final pitch accents in read-aloud, broad
focus declaratives. For this reason, in the discussion section we summarize the
main findings and mostly highlight the differences the experiment revealed.
Pre-final pitch accents in Catalan and Spanish were found to differ in
three respects:
1. Under certain conditions, in utterances with several prosodic words,
Catalan pre-final pitch accents showed a falling trajectory throughout
the stressed syllable, with a steep slope during the vowel (that is, with
the pitch fall onset occurring on the stressed-syllable’s onset consonant
and the pitch fall offset, on the post-stressed syllable). In Spanish,
(almost) all pre-final pitch accents were found to show a rising slope.
The difference may be accounted for as follows: falling pre-final pitch
accents are optional in Catalan, under certain conditions, while they
are never an option in Spanish.
2. Rising pitch accents in both languages may differ in alignment: pitch
peaks are located on post-stressed syllables in both languages but valleys appear to be later in Catalan. A gender difference in alignment was
obvious in the sense that Catalan-dominant female participants produced the complete rise on post-stressed syllables, while rises started
by stressed-syllable onsets in the speech of the other three groups of
participants. In sum, Catalan-dominant females were different from
the other three groups in the relative timing of pitch valleys in rising
prenuclear accents.
3. The overall pitch level of Catalan-dominant speakers was significantly
higher than that of Spanish-dominant speakers, for both males and
females.
The relevance of these three aspects in characterizing systematic differences between Majorcan Catalan and Majorcan Spanish is unknown at this
point. Our hypothesis regarding the occurrence of some falling pre-final
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gestures in Catalan but not in Spanish was confirmed by the present experiment, thus supporting results in Simonet [2006] and Simonet [2007]. The
valley-alignment and pitch level or height differences were unexpected.
Pitch register or level differences have been found between some languages
and dialects (Willems [1982], Leyden & Heuven [2006]). For instance, Leyden
& Heuven [2006] found pitch level differences between the English dialects of
Orkney and Shetland, islands in the North Sea: Orkney speakers were found
to speak with a higher overall pitch than Shetland speakers. However, even
though this difference was significant and highly systematic in the production
study, in a subsequent perceptual identification experiment it was found that
listeners were not able to distinguish between Shetland and Orkney speech
based on pitch level information alone. Thus, it is possible that the differences found here between the two Majorcan dialects would not necessarily
be characteristic of the two dialects in the sense that pitch level may not
necessarily be used in perceptual dialect classification. On the other hand,
they may also be due to infelicitous speaker sampling.
Timing or relative alignment differences have been found between many
languages and dialects (Atterer & Ladd [2004], Leyden & Heuven [2006],
among many others). For instance, Leyden & Heuven [2006] found pitch
peak timing differences between Orkney and Shetland English dialects. These
timing differences were then tested in a perceptual identification experiment.
It was found that Orkney and Shetland listeners were able to discriminate
between the two dialects based on pitch alignment information alone. The
findings of Leyden & Heuven [2006] suggest that alignment patterns may be
more relevant in dialect classification than pitch level. Atterer & Ladd [2004]
found low-level differences in the relative timing of pitch valleys in rising
prenuclear pitch accents in two German dialects, Southern and Northern
German. These differences were small but significant. Moreover, Southern
and Northern German alignment patterns were carried over into the speakers’
pronunciation of English, which supported the main point that small timing
dialectal differences may be learned behavior and, therefore, relevant.
Sentence-final pitch accents in Catalan and Spanish were found to be
very different in shape. On the one hand, Majorcan Catalan sentence-final
pitch accents displayed a steeply falling trajectory starting by the end of the
pre-stressed syllable and finishing towards the end of the stressed syllable.
The description of this pitch accent is not equivalent to the one provided in
Prieto [2002a] and Estebas [2003a] for Central Catalan. While in Central
Catalan the pitch track follows a progressively descending trajectory from
the peak of the penultimate pitch accent to the end of the utterance, in
Majorcan Catalan, according to our data, the falling trajectory is accelerated
(steeper) during the last stressed syllable in the sentence. Astruc [2005] found
that a few nuclear pitch accents in her corpus of Central Catalan speech
also received this type of pronunciation. In Majorcan Catalan, this steeply
falling trajectory seems to be systematic. In our opinion, our data support an
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analysis according to which nuclear, sentence-final pitch accents in Majorcan
Catalan consist of two associated tones, (HL)*, since there appear to be a
clear H and a clear L in most productions. Furthermore, valleys were found
to be timed with respect to fall onsets and not with prosodic landmarks,
which further supports the bi-tonal analysis.
On the other hand, Spanish nuclear, sentence-final pitch gestures mostly
displayed a rising (rising-falling) or flat contour. Valleys, or rise onsets, were
found to be timed with respect to stressed-syllable onsets while peaks or rise
offsets were found to move in synchrony with right-hand word edges (or, less
clearly, with stressed-syllable offsets). Peaks or rise offsets occurred within
the bounds of stressed syllables. Majorcan Spanish nuclear pitch accents are
similar to those in Madrid Spanish (Face [2002a]).
The initial hypothesis regarding the differences in the overall shape of
sentence-final, nuclear pitch accents between the two languages was largely
confirmed. The data seem to suggest that Majorcan Spanish nuclear accents
could be described as LH* or (LH)* (Face [2002a], Face & Prieto [2006],
Hualde [2000]), while Majorcan Catalan accents could be described as HL*
or (HL)* (Astruc [2005]). The question remains, however, as to whether
this very systematic difference in production is accompanied by a systematic
difference in perception. That is, the question remains as to whether Catalan
and Spanish listeners are able to recognize these specific melodic patterns as
“characteristic” of their own language [Leyden & Heuven, 2006]. Another
question that arises is whether these bilingual speakers transfer the shape of
the nuclear pitch accents in their dominant language to their non-dominant,
second language [Atterer & Ladd, 2004]. This question is addressed in this
dissertation.

2.4
2.4.1

Experiment 2: Contrastive focus
declaratives
Background

The shapes and alignments of local pitch contours in sentences that receive a
narrow, contrastive focus pronunciation on one word in both Central Catalan
and Castilian Spanish have been analyzed in detail in recent research. For instance, Estebas [2000] and Estebas [2003c] studied the timing characteristics
of pitch pivot points, such as peaks and valleys, in focal pitch accents in Central Catalan, and compared them with those in British English. In Catalan,
local pitch contours in contrastive focus words were found to display complex
rising-falling trajectories. Pitch peaks in narrow or contrastive focus words
were found to be systematically placed within the bounds of stressed syllables, unlike those in broad focus words, which were systematically delayed
to post-stressed syllables (Estebas [2003b], Estebas [2003c]). This timing
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difference has generated some debate in the literature, regarding whether it
is part of the phonology or rather falls from independent phonetic effects
(Estebas [2003b], Prieto [2006], Prieto et al. [2005], see below for a more
detailed account of the debate in Spanish). Additionally, Estebas [2003c]
studied the behavior of other pivot points of the local pitch contours of contrastive focus words, beyond pitch peaks. More specifically, Estebas [2003c]
compared the behavior of post-focal low pivot points in Central Catalan and
English and tested the predictions of two competing phonological analyses.
Post-focal low points are the tonal minima or valleys culminating the falling
trajectories that follow pitch peaks. The two competing phonological accounts Estebas [2003c] tested are as follows. On the one hand, post-focal
valleys may arise from the presence of post-focal boundary tones or L-. On
the other hand, they may be trailing tones; that is, they may be a part of
the focal pitch accents per se or (HL)*. The prediction of the first analysis is that valleys will be found to align with respect to word edges, since
boundary tones associate with prosodic boundaries. The prediction of the
second analysis is that valleys will align with respect to pitch peaks; that is,
they will follow peaks at a constant distance. Interestingly, it was found that
valleys followed preceding pitch peaks at a systematic, invariable distance in
British English, but aligned with respect to word edges in Central Catalan.
The main point we wish to highlight here is that post-focal valleys were systematically present in Estebas [2003c]’s corpus of Central Catalan and that
they moved in synchrony with word edges.
For Spanish, several acoustic parameters that may be used to mark narrow or contrastive focus have been considered and studied in depth. For instance, Toledo [1989] investigated features such as the height of pitch peaks,
the duration and intensity of stressed syllables in focused words, and the occurrence of following pauses, in a corpus of River Plate Spanish, Argentina.
Toledo [1989] found no significant differences in duration between words in
broad and narrow focus, nor were pauses frequently used to mark focus. On
the other hand, pitch peaks were indeed found to be significantly higher in
words in narrow focus than in those in broad focus. Intensity also appeared
to be used by speakers to mark focus. On the other hand, Mota [1997] found
differences between narrow and broad focus words on three parameters in a
corpus of Castilian Spanish: height of pitch peaks, duration of stressed syllables and timing or alignment of pitch peaks. Regarding the timing difference,
it was found that, in words in narrow focus, pitch peaks occurred within the
bounds of the corresponding stressed syllable, while they were delayed to
post-stressed syllables in broad focus words. Finally, Face [2000] found that,
in a corpus of Castilian (Madrid) Spanish, intensity and pitch peak height
did not contribute to the distinction between words in narrow and broad focus, while pitch peak timing and stressed-syllable duration did. The timing
difference between narrow and broad focus words has generated some debate
in the phonological literature (e.g. Face [2002a], Face [2001], Face [2002b],
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Hualde [2000], Nibert [2000], Face & Prieto [2006], Sosa [1999]). Three analyses were put forward. On the one hand, Nibert [2000] and Hualde [2000]
considered differences in the alignment of peaks to arise of the fact that low
boundary tones (L-), which may appear after focused words and in sentencefinal position, have a repulsion effect on the preceding peak; that is, L- tone
may impede pitch peaks to be delayed. In this analysis, the timing difference between peaks in narrow and broad focus is not phonological and thus
does not grant the existence of two different intonational categories. On the
other hand, Face [2000], Face [2002a], Face [2001] and Face [2002b] proposed
a two-category analysis in which peak timing becomes an integral part of
the phonological and phonetic description of narrow and broad focus pitch
accents. Face argued that delayed, broad focus pitch accents should be analyzed as L*H, while narrow focus pitch accents should be analyzed as LH*
or (LH)*. The star marks the primary association of tones with stressed
syllables. In other words, according to Face, in broad focus pitch accents,
low tones are associated with stressed syllables while high tones are not.
This captures the phonetic finding that pitch peaks are generally delayed to
post-stressed syllables in these cases. In narrow or contrastive focus accents,
high tones are the ones associated with stressed syllables. In this way, the
lack of pitch peak delay in these cases is captured. Finally, Face & Prieto
[2006], following Face’s previous research, argued that peak delay differences
are indeed part of the phonology of Spanish. However, Face & Prieto [2006]
showed that L*H is not the appropriate labeling of broad focus pitch accents, since this label is needed to describe a different type of pitch accent,
which they claim to be contrastive and thus phonological. The two relevant
pitch accents are therefore analyzed as LH*, with high tones associated with
stressed syllables. Pitch peak delay differences between broad and narrow
focus words are captured with the use of formal secondary associations. The
difference, the argument continues, arises from the fact that high tones have
a secondary association with stressed-syllable offsets in non-delayed accents,
while they are either not associated with any prosodic landmark or associated
with right-hand word edges in delayed accents. Regardless of the phonological analysis of these pitch accents, the point we wish to highlight here is that
narrow focus words in Castilian Spanish seem to present a systematic lack
of pitch peak delay: peaks occur within the bounds of stressed syllables.
There is one further point that needs to be considered and which is especially relevant for our goal of finding intonational differences between Catalan
and Spanish. This is the timing or alignment of post-focal valleys or low pivot
points. The two competing analysis of Hualde [2000] and Face [2001] make
two different predictions regarding their alignment. In Hualde [2000]’s analysis, post-focal boundary low tones impede peak delay. In this case, the
presence of a clear low pitch pivot point after the peak is necessary. Otherwise, peak delay would occur. In Face [2001] and Face & Prieto [2006]’s
analysis, lack of peak delay is triggered by the description of the focal pitch
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accent per se, and thus does not depend on the presence of a following low
pivot point. In this case, the valley following a focal pitch accent will need
not occur at the end of the focused word, but may occur at the beginning of
the following stressed syllable, it being part of the following pre-final pitch
accent. Face [2001] and Face [2002b] tested the predictions of both proposals. Some support for both analyses was found. It was found that some focal
pitch accents were realized with a following low tone, a clear low pivot point.
Others, on the other hand, did not display any clear trough in pitch; that
is, the next pitch valley was the one associated with the following pre-final
pitch accent. This potentially differentiates between Catalan and Spanish
focal pitch contours.
In sum, according to research carried out to date, Central Catalan and
Castilian Spanish seem to present similar contrastive focus local pitch contours: complex rising-falling trajectories with the peak within the bounds of
the corresponding stressed syllable. Differences may arise with respect to the
timing and/or level of post-focal valleys. In Central Catalan post-focal valleys seem to be associated with right-hand word-edges [Estebas, 2003c]. In
Castilian Spanish, there seem to be two different, optional contours. In one
of the two contours, post-focal valleys occur during the focus word and thus
closely follow focal pitch accents. In the other one, there are no following
valleys, only the ones associated with the next pitch accent [Face, 2002b].

2.4.2

Hypotheses

Taking into account the descriptions in Estebas [2003c] and Face [2002b]
on related dialects, our hypothesis regarding the intonation of focused constituents is that there will be no major differences in the realization of focal
pitch peaks between Majorcan varieties. On the other hand, low-level alignment differences are certainly a possibility [Atterer & Ladd, 2004].
Regarding the timing of post-focal valleys, differences are expected which
derive from descriptions in Estebas [2003c], Face [2001] and Face [2002b].
Experiment 2 is concerned with declarative sentences in scripted speech in
which one of the words in the utterance receives a contrastive focus pronunciation. Instrumental analyses will be specifically concerned with focal pitch
contours, while overall phenomena affecting prosodic words to the right or
left of focal pitch accents will be ignored.

2.4.3

Materials and data collection

The 12 subjects were recorded while reading aloud a list of sentences aimed
at eliciting declaratives in which one of the words received a contrastive focus
intonation. Unlike in experiment 1, speakers were provided with a meaningful context or communicative situation for each sentence in order to gather
naturally-sounding melodic contours. In the paper sheet with the sentence
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list, the word that was supposed to receive a contrastive focus intonation was
written in capital letters. The subjects were asked to first read the sentence
silently, then the researcher would ask a question, which provided the context, and immediately after the question subjects were expected to read the
answer audibly. For instance, the researcher would ask a question such as Qui
caminava per Bunyola, sa germana de’n Joan? ‘Who was walking around
Bunyola, Joan’s sister?’ and then the participant would say No, sa germana
de’n MANOLO caminava per Bunyola ‘No, MANOLO’s sister was walking
around Bunyola’. The list included a total of 10 sentences, which were read
twice by the participants. Thus, a total of 240 sentences were elicited (20
sentences * 12 speaker = 240 total). The sentences varied in the number of
prosodic words and their syntactic structure. The selected sentences were
retrieved from the list used for experiment 1. Factors such as stressed vowel,
surrounding consonants and lexical-stress configuration were controlled for,
as in experiment 1 (see above).

2.4.4

Results

In order to examine the shape of focal pitch gestures in Majorcan varieties of
Catalan and Spanish, the labels of relevant pitch pivot points of close-copied
pitch tracks [Nooteboom, 1997] were extracted; that is, those of pivot points
that were related to pitch accents on words receiving a contrastive focus
pronunciation. There were a total of 240 sentences, 120 for Spanish and 120
for Catalan. Labels of relevant pivot points provided a basic description of
local contours. Unlike for the labels extracted for experiment 1, the basic
shape of focal pitch contours could not be reduced to one single straight-line
segment or two pivot points. Focal pitch accents were better captured by
three pitch points; that is, two straight-line segments.
Figure 2.11 shows the frequency of the pitch accents as defined by the
labeling algorithm in three-label combinations. The combinations of pivot
points that were found in the data were as follows:
1. lh: A rising gesture with the peak on the post-stressed syllable. In this
pattern, subsequent valleys did not occur until well into the following
prosodic word. This appears to be similar to the typical shape of prefinal pitch accents followed by a H- boundary tone.
2. hl: A falling gesture throughout the stressed syllable with no clear
preceding rise.
3. hlh: A slightly falling gesture throughout the stressed syllable followed
by a large rise on the post-stressed syllable. Most of these pitch accents occurred only in the production of speaker MALL06, who had
a drastically different behavior from that of other subjects, regarding
focal accents.
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Figure 2.11: Frequency of focal pitch accents as a function of speaker. Five
categories, as determined by the labeling algorithm (see text): lh, hl, hlh,
lll, and lhl. (MALL = Catalan; SPAN = Spanish; MALL01 = Catalandominant speaker number 1 speaking Catalan; SPAN01 = Spanish-dominant
speaker number 1 speaking Spanish; Speaker 01 to 03 are male and speakers
04 to 06 are female, in both language groups.)
4. lll: Words with a flat low pitch.
5. lhl: A steep rise followed by a steep fall, with the pitch peak occurring
within the bounds of the corresponding stressed syllable.
The acoustic investigation of focal pitch accents was concerned exclusively
with lhl gestures, since they constituted the vast majority of gestures that
were found in both languages. There was a total of 176 lhl pitch accents,
89 in Catalan and 87 in Spanish, out of 240 studied tokens. The analysis
was focused on their excursion size, pitch level, slope, and timing characteristics [Nooteboom, 1997]. A graphical comparison of Catalan and Spanish
focal pitch accents is shown in Figure 2.12, where data are broken down by
language (same panel) and gender (different panels).
Cursory examination of Figure 2.12 reveals basically one difference between Spanish and Catalan: the difference in pitch level (ERB) between the
first valley (pre-peak) and the second one (post-peak) seems to be larger
in Catalan than in Spanish. This is more obvious for male speakers than
for females. As a consequence, it appears that post-peak falls are larger in
size (ERB) in Catalan than in Spanish. No clear differences are apparent
with respect to the alignment of the pivot points or the slope values of both
straight-line segments, rises or falls.
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Figure 2.12: Average rising-falling gestures in narrow focus pitch accents in
read-aloud declaratives. Average values broken down by language (Catalan
vs. Spanish) and gender. Catalan speech is displayed in light grey and
Spanish speech, in black.
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The investigation of the excursion sizes of rising-falling gestures was carried out in three steps: (1) the study of the size of rises, (2) the study of the
size of falls, and (3) the study of the average size of the full rise-fall or both
straight-line segments (rise + fall divided by 2). In each of the three cases,
the dependent variable (size in ERB) was submitted to a two-way ANOVA,
with language (Catalan vs. Spanish) and gender as fixed factors.
Regarding the size of rises, the ANOVA did not reveal any significant effect of any of the factors: language [F(1,173) = 3.37; ns], gender [F(1,173) =
0.3; ns], language by gender interaction [F(1,173) = 0.27; ns]. On the other
hand, with respect to the size of falls, the ANOVA revealed a significant
difference for language, but not for gender, and no significant interaction:
language [F(1,173) = 6.37; p=.01], gender [F(1,173) = 0.14; ns], language by
gender interaction [F(1,173) = 1.41; ns]. It was observed that Catalan falls
were significantly larger than Spanish falls. Regarding the full excursion measure, the average of both excursion sizes, the results of the ANOVA showed
that there was no significant effect of any of the two factors on the dependent variable: language [F(1,173) = 0.25; ns], gender [F(1,173) = 0.24; ns],
language by gender [F(1,173) = 0.16; ns]. In sum, the cursory observation
that falls are larger in Catalan than in Spanish and that rises do not differ
in the two languages is supported by statistical tests. When the excursion
size of the whole gesture is calculated, the difference disappears.
Another way to further evaluate this observation is to directly measure the
difference (in ERB) between the first valley and the second one (valley1ERB –
valley2ERB ). The measures were submitted to a two-way ANOVA, assuming
language and gender as fixed factors. The results of the ANOVA confirmed
our observation, the difference between Spanish and Catalan in this respect
was found to be statistically significant: language [F(1,173) = 36.93; p<.001],
gender [F(1,173) = 0.02; ns], language by gender interation [F(1,173) =
5.87; p<.05]. There was also a significant interaction between the two main
factors, which resulted from the fact that the difference between Spanish
and Catalan was larger for male than for female speakers. From this finding
we may infer that the tonal configuration of focal pitch accents in the two
languages, although apparently very similar, shows some differences that may
be potentially important. We envision the possibility that an important cue
for the perception of narrow focus pitch accents in Majorcan Catalan is a
steep and deep fall from a peak, starting in the last portion of the stressed
syllable and reaching its lowest point on the post-stressed syllable, possibly
aligned with respect to right-hand word edges [Estebas, 2003c]. In Spanish,
on the other hand, the rise may be as important as the fall [Face, 2002b].
This, however, would need to be tested in perceptual experiments before any
claims can be put forward.
The second step in our acoustic investigation of narrow focus pitch accents
in Catalan and Spanish was to analyze the slope values of both the rises and
the falls of these complex rising-falling pitch gestures. Slope or rate of change
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values of rises (ERB/s) were submitted to a two-way ANOVA, with language
and gender as fixed factors. The results revealed that rises were significantly
steeper in Spanish than in Catalan: Spanish (Mean = 5.13; SD = 3.57),
Catalan (Mean = 3.49; SD = 2.69). Language [F(1,173) = 12.1; p<.001],
gender [F(1,173) = 2.38; ns], language by gender interaction [F(1,173) = 2.4;
ns]. Another two-way ANOVA analyzed the effect of language and gender
on the slope values of falls. The results revealed that language also had a
significant effect, but this time in the opposite direction. That is, Catalan
falls were found to be steeper than Spanish falls: Catalan (Mean = -7.25;
SD = 3.59), Spanish (Mean = -6.08; SD = 3.79). Language [F(1.173) =
4.49; p<.05], gender [F(1,173) = 2.42; ns], language by gender interaction
[F(1,173) = 1.11; ns]. In sum, in Catalan, post-peak falls were found not
only to be larger or deeper than Spanish falls, but also steeper. These results
would seem to be in agreement with our previous suggestion that falls may
be more important as a cue than rises in Catalan.
The third step in our acoustic investigation was to study the timing characteristics of the three pitch pivot points. The selected timing measure was
relative position: time distance between stressed-syllable onset and specific
pitch pivot point divided by stressed-syllable duration. Timing or alignment
data were submitted to three separate two-way ANOVAs, one for each dependent variable: (1) the timing of pre-peak valleys, (2) the timing of peaks,
and (3) the timing of post-peak valleys. Fixed factors were language (Catalan vs. Spanish) and gender. The results of the ANOVA of the timing of
the pre-peak valley revealed that there was no effect of language [F(1,173)
= 0.01; ns], but there was a significant effect of gender [F(1,173) = 11.24;
p<.001] and a significant interaction between the two factors [F(1,173) =
16.0; p<.001]. With respect to the timing of peaks, the ANOVA results revealed the same basic patterns, a significant effects of gender [F(1,173) =
6.46; p=.01], no effect of language [F(1,173) = 0.22; ns] and a significant
interaction between the two [F(1,173) = 19.81; p<.001]. As for the alignment of pre-peak valleys and peaks, the interaction between the two factors
was due to the fact that the direction of the language difference in the male
data subset was opposite to that in the female subset. Finally, the results
of the ANOVA in which the timing of post-peak valleys was analyzed, revealed a significant overall effect of language [F(1,173) = 9.48; p<.01], but
no effect of gender [F(1,173) = 0.55; ns] and no significant interaction. This
time, there arose an overall picture in which it could be clearly seen that
post-peak valleys in Catalan are earlier than those in Spanish; that is, closer
to stressed-syllable offsets, which, when added to excursion size differences,
contributes to falls being steeper in Catalan than in Spanish. This seems to
be in agreement with previous descriptions of the timing of post-peak low
pivot points in Catalan and Spanish (Estebas [2003c], Face [2002b]). Recall
that Estebas [2003c] found that post-peak valleys in Catalan are systematically aligned with respect to right-hand word edges, while, in Spanish, valleys
68

may optionally occur further to the right, as part of the next pre-final pitch
accent [Face, 2002b].
Finally, the investigation of alignment patterns of pitch pivot points in
Spanish and Catalan was completed with the analysis of potential stability
patterns of two of the pitch pivot points. Stability patterns were examined
with the use of linear regression models, whose results allow us to compare
different timing predictors. Two predictor variables were selected, stressedsyllable duration and foot duration or, in other words, the time distance
between the stressed-syllable’s onset and the right-hand word edge (Estebas
[2003b], Prieto [2006], Silverman & Pierrehumbert [1990], among others).
Dependent variables were: (1) time position of peak from stressed-syllable
onset, and (2) time of post-peak valley, also from stressed-syllable onset.
Male and female data were pooled.
In the Catalan data subset, neither stressed-syllable duration nor foot
duration were strong predictors of peak alignment. Of the two predictors,
stressed-syllable duration [F(1,88) = 22.64; p<.001; R2 = 0.20] was slightly
better than foot duration [F(1,88) = 17.09; p<.001; R2 = 0.16]. Regarding
the timing of post-peak valleys, stressed-syllable duration [F(1,88) = 20.68;
p<.001; R2 = 0.19] was slightly worse than foot duration [F(1,88) = 27.05;
p<.001; R2 = 0.23]. These results agree with Estebas [2003c]’s findings
for Central Catalan in that post-peak valleys seem to move somewhat in
synchrony with right-hand word edges in Catalan. For Spanish, the timing
of peaks was similarly predicted by both variables: stressed-syllable duration
[F(1,85) = 48.58; p<.001; R2 = 0.36] and foot duration [F(1,85) = 54.08;
p<.001; R2 = 0.38]. Regarding the alignment of post-peak valleys, foot
duration [F(1,85) = 73.02; p<.001; R2 = 0.46] was stronger of a predictor
than stressed-syllable duration [F(1,85) = 47.97; p<.001; R2 = 0.36]. In
sum, there seem to be no major differences regarding the stability patterns
of Catalan and Spanish. Differences in the timing of pivot points, specifically
post-peak valleys, were found. However, it seems that post-peak valleys in
both languages seem to move somewhat in synchrony with right-hand word
edges.

2.4.5

Summary

Experiment 2 was concerned with the marking of contrastive focus in Majorcan Catalan and Majorcan Spanish. The focus of the analysis was on
local intonational contours; that is, on words receiving the contrastive focus
pronunciation. The most common intonational pattern in both languages
consists of a complex rising-falling configuration in which pre-peak valleys
occur by the onset stressed syllables and pitch peaks are placed within the
bounds of stressed syllables. The timing characteristics of peaks in narrow
focus pitch accents clearly distinguishes them from those of pre-final broad
focus accents. This is true for both languages.
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Acoustic differences were found between the two languages with respect
to pitch excursion sizes and alignment characteristics of post-peak valleys.
In both languages, post-peak valleys seem to move somewhat in synchrony
with right-hand word edges. However, valleys were found to occur earlier,
with respect to the duration of stressed syllables, in Catalan than in Spanish.
In other words, the distance between stressed syllable boundaries (onset and
offset) and post-peak valleys was found to be smaller in Catalan than in
Spanish. The size in pitch units (ERB) of falling pitch segments or postpeak falls, was also found to be greater in Catalan than in Spanish. There
were no differences in the size of rises between the two languages. Deriving
from the fact that post-peak valleys occur earlier and falls are larger in size
in Catalan, a significant difference was also found in the slope or rate of
change of post-peak falls between Spanish and Catalan. Catalan post-peak
falls were shown to be steeper than those in Spanish.
The nature of the difference of post-peak falls and their corresponding
low pivot points or valleys between the two target languages deserves further investigation. A possibility we have suggested here is that falls may be
a defining characteristic of narrow focus pitch accents in Catalan, but not
in Spanish. We believe that this interpretation would agree with the findings in Estebas [2003c] for Catalan and in Face [2002b] for Spanish. Recall
that Estebas [2003c] found that post-peak valleys systematically occurred
by right-hand word edges in Catalan, while Face [2002b] showed they were
optional in that position in Spanish. Perception experiments would be useful
for disentangling the nature of this difference.

2.5
2.5.1

Experiment 3: Absolute interrogatives
Background

Absolute interrogatives are also known as ‘polar questions’ and ‘yes/no questions.’ Here, we will be using the three terms interchangeably. Absolute interrogatives are, broadly speaking, questions that require a yes or a no for an
answer. They are different, for instance, from pronominal or wh-questions.
One key component for distinguishing between declaratives, wh-questions
and yes/no questions has to do with their intonational configuration [Prieto
& Rigau, 2007].
There has been a considerable number of studies, especially recently, on
interrogative intonation in Catalan and Spanish (Carrera-Sabaté et al. [2004],
Fernández-Planas et al. [2004], Fernández-Planas et al. [2006], Martı́nezCeldrán et al. [2005], Martı́nez-Celdrán et al. [2006], Face [2004], Face [2006],
Font [2007], Mascaró [1986], Navarro-Tomás [1944], Prieto [1998], Prieto
[2002a] Prieto [2004], Prieto & Rigau [2007], Quilis [1993], Vanrell [2006],
Vanrell [2007], Willis [2003], Willis [2004]). While these recent studies have
increased our knowledge of the intonation of questions in both languages,
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including their dialectal variation, this knowledge is still not nearly as detailed as that of declarative intonation [Face, 2006]. Regarding dialectal
variation, Sosa [1999] pointed out that there appears to be far more variation across varieties of Spanish in the melodic configuration of questions
than in that of declaratives. Much more research is needed in order to investigate what the existing patterns across Spanish dialects are (see Face
[2004], Willis [2004]). Explicit comparisons, however, have already been carried out for Catalan (Carrera-Sabaté et al. [2004], Fernández-Planas et al.
[2004], Fernández-Planas et al. [2006], Martı́nez-Celdrán et al. [2005]).
Castilian Spanish
Navarro-Tomás [1944] described the intonation of Castilian Spanish absolute
interrogatives as consisting of a high pitch at the beginning of the utterance
which then descends gradually over the sentence until it reaches the penultimate syllable, in the case of paroxytones, and then rises on the utterance’s
final syllable. Face [2006] redefined this description as follows: there is a
pitch rise “that begins near the onset of the initial stressed syllable ... and
reaches its peak in a post-stressed syllable. The F0 then falls throughout
the utterance until near the beginning of the final stressed syllable. The F0
remains low throughout the final stressed syllable, and then rises from near
the offset of the final stressed syllable until the end of the utterance” (Face
[2006]:296-297). This same pattern has also been illustrated in Quilis [1993],
Sosa [1999] and Prieto [2004]. The terminal tune of this melodic configuration could be labeled as L*...H%. If a certain question involves more than
two prosodic words, and thus more than two lexically-stressed syllables, the
intermediate prosodic words may optionally receive a rising pitch accent with
a delayed peak or they may be deaccented (Face [2006], Prieto [2004]). Even
though this seems to be by far the most common intonational pattern for
yes/no questions in Castilian Spanish, other patterns have been described.
Quilis [1993] describes a configuration consisting of a pitch peak within the
bounds of the last stressed syllable in the sentence followed by a descending
trajectory until the end of the sentence. This contour is used, according to
Quilis [1993], in emphatic speech and could be labeled as LH*...L% [Hualde,
2005]. Robles [2007] recently showed that in Basque Spanish, as spoken in
the city of Bilbao, the most common contour seems to consist of a rise in
pitch starting at the beginning of the last stressed syllable and continuing to
the following syllable (thus with the peak on the post-stressed), followed by
a steep fall. This contour could be labeled as L*H...L%. The only difference
between emphatic Castilian Spanish contours as described in Quilis [1993]
and Bilbao Spanish contours as described in Robles [2007] has to do with
the alignment of the pitch peak of the last pitch accent, much later in Bilbao
Spanish. Whether this difference is part of the phonology and thus should
be included in their notation and, if so, how should peak alignment be rep-
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Figure 2.13: Examples of Castilian Spanish pitch contours. Panel (a) shows
an example from a speaker of Madrid Spanish. Note the low pitch during
the last stressed syllable and the final pitch rise. Panel (b) shows an example
from a speaker of Bilbao Spanish. Note the rise starting at the beginning of
the last stressed syllable, the delayed peak and the final pitch fall. Question:
¿Bebe vino bueno? ‘Does s/he drink good wine?’ (Adapted from Robles
[2007])
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resented, falls outside of the scope of the present dissertation [Face & Prieto,
2006]. Figure 2.13 shows an example of a final-rising contour, as described
for the Spanish of Madrid [Face, 2006], and an example of a final-circumflex
contour, as described for the Spanish of Bilbao, Basque Country [Robles,
2007].
Majorcan Catalan
The intonation of polar questions in Catalan dialects is very different from
that in Spanish. Specifically regarding the case of Majorcan Catalan, Vanrell
[2006] and Vanrell [2007] describe a pattern according to which pitch starts
high and stays high until the last pre-stressed syllable, the one preceding the
last stressed syllable in the question. Pitch then rises during the last prestressed syllable, reaching a peak within the bounds of that syllable, and falls
very steeply to the end of the utterance. Figure 2.14 shows two examples
of yes/no questions, one consists of a short, single-stressed utterance and
the other one of a long, multi-stressed utterance. The two questions come
from conversational speech (see below). The pattern referred to in Vanrell
[2006] and Vanrell [2007] can be better observed in the longest sentence: the
pitch track is high throughout the sentence, a peak occurs during the last
pre-stressed syllable (‘ma’, in this example), pitch steeply falls during the
last stressed syllable (‘llor’, in this example) and it stays low until the end of
the question (during the syllable ‘ca’, in this example).
Vanrell [2006] aimed at analyzing the phonological configuration of yes/no
questions in the Majorcan variety of Catalan. A production experiment and
perception investigation were conducted. Vanrell [2006]’s specific goal was
to clarify the intonational differences between yes/no and wh- questions. In
Majorcan Catalan, both question types are very similar: they display a final
fall, with the highest pitch during the last pre-stressed syllable, and a steep
fall during the last stressed syllable. Vanrell [2006] showed that the pitch
height of the pitch peak on the last pre-stressed syllable, and thus the steepness of the final fall, is crucial in differentiating between these two sentence
types. More specifically, yes/no questions have a higher pitch peak on the
last pre-stressed syllable, and thus a steeper fall during the last stressed syllable, than wh-questions. No other patterns have been described for Majorcan
Catalan.

2.5.2

Hypothesis

The obvious differences in the overall melodic configuration between Majorcan Catalan and Castilian Spanish, as reported in, for instance, Face [2004],
Face [2006], Vanrell [2006] and Vanrell [2007], suggest that this could be a
candidate for cross-linguistic transfer. In any case, we first need to make
sure that Spanish speakers in Majorca use the Castilian Spanish, final-rising
contour, as described in Face [2004], rather than some other contour, such as
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Figure 2.14: Examples of Majorcan Catalan HL*... L%, falling pitch contours. Note the similarities between the terminal tunes in both the short,
single-stressed and the long, multi-stressed questions. Question (a): És un
home? ‘Is he a man?’ Question (b): Consell Insular de Mallorca? ‘Majorca’s Insular Council?’ (This is the name that the government institution
of the island of Majorca receives.)
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the emphatic rising-falling [Quilis, 1993] or the Bilbao rising-falling [Robles,
2007] contours.
Here, we hypothesize that Catalan-dominant speakers will use the typical
Majorcan Catalan final-falling configuration, while Spanish-dominant speakers will use the typical Castilian final-rising contour.

2.5.3

Methods

Data
The same 12 speakers that participated in experiments 1 and 2 also participated in experiment 3. For experiment 3, subjects interacted with the
researcher in a conversational question-and-answer game. The game is sometimes referred to as twenty questions or twenty one questions. In this game,
players are asked to find out the identity of a famous person, or somebody
who they may know personally, by exclusively asking yes/no questions to
another player. The second player knows the identity of the famous person,
while the first player, the one asking the questions, does not. The second
player is allowed to answer exclusively with a yes or a no. During the data
collection for experiment 3, the 12 participants assumed the role of player
one, asking the questions, and the researcher assumed the role of player 2,
answering yes or no. The oral participation of the researcher was limited
to those two words, at least during the game. Under no circumstances the
researcher pronounced a yes/no question in front of the participants. The
effect of accommodation to the researcher’s speech is unknown.
The interaction took place exclusively in the first language of the participants: Spanish for the Spanish-dominant bilinguals and Catalan for the
Catalan-dominant bilinguals. Affirmative and negative words are phoneticallyequivalent in both languages. The interaction lasted for about 15 minutes.
Analysis
For experiment 3, questions were classified according to their overall intonational contour. The classification was carried out by the researcher, with
a combined use of auditory and visual inspection, using Praat [Boersma &
Weenink, 2008]. The database was inspected twice. During the first inspection, the amount of variability was observed. That is, the aim of the
first inspection was to establish the limits or to see how many contour categories would be sufficient to describe the data. During the second inspection,
sentences were classified according to their overall pitch contour. Three categories were deemed sufficient for describing the number of different intonational patterns in the whole data set, including Catalan and Spanish speech
data. The three categories were as follows:
1. lh: A final rise, generally preceded by a low pitch period during the last
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Figure 2.15: Proportion of rising (lh) vs. falling (hl) intonational contours
in conversational yes/no questions as a function of language (Spanish and
Catalan) and gender. Dark grey: hl. Light grey: lh.
stressed syllable. This is the pattern described for Castilian Spanish
[Face, 2004].
2. hl: A final fall, generally preceded by a high pitch period during the
last pre-stressed syllable. This is the pattern described for Majorcan
Catalan [Vanrell, 2006].
3. lhl: A rising-falling configuration, with peak within the bounds of the
last stressed syllable in the utterance. This is the pattern described for
emphatic speech in Castilian Spanish (Hualde [2005], Quilis [1993]).
The study consisted in calculating the frequency of occurrence of the
three different pitch patterns in the speech of the participants, as a function
of language (Spanish vs. Catalan) and gender.

2.5.4

Results

A total of 537 utterances were collected. Only four of them displayed the
complex rising-falling, emphatic contour. Due to the low number of tokens
with the rising-falling pattern, sentences with this contour were not included
in the investigation. Of these four rising-falling cases, three were used by a
Spanish-dominant and one by a Catalan-dominant speaker. A total of 533
yes/no questions were gathered that contained either lh or hl melodic patterns: 228 in Catalan and 305 in Spanish, 261 from the female subjects and
272 from the male speakers, with a mean of 44.3 questions per participant.
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Figure 2.16: Proportion of rising (lh) vs. falling (hl) intonational contours
in conversational yes/no questions as a function of individual speaker. Dark
grey: hl. Light grey: lh. (MALL = Catalan; SPAN = Spanish; MALL01 =
Catalan-dominant speaker number 1 speaking Catalan; SPAN01 = Spanishdominant speaker number 1 speaking Spanish; Subjects 01 to 03 are male
while 04 to 06 are female, in both language groups.)
Figure 2.15 shows the proportion of rising vs. falling intonational configurations as a function of language and gender. Chi-square tests revealed
significant effects of language [Chi-square(1) = 52.9; p<.001]. Subsequently,
two data subsets were extracted: (1) all Catalan questions and (2) all Spanish questions. For both subsets, chi-square tests revealed significant effects
of gender: Catalan [Chi-square(1) = 22.8; p<.001], Spanish [Chi-square(1)
= 98.2; p<.001]. In any case, individual differences were clearly observable.
Figure 2.16 shows the proportion of rising vs. falling contours as a function
of individual speaker. The Catalan subjects are the first six from the left
and the Spanish subjects are the first six from the right.
Figures 2.15 and 2.16 show language-dependent differences in the frequency of use of the two yes/no question intonational contours. Overall,
rises were found to be less common than falls and they seem to be more
frequent in Spanish than in Catalan. This was true at least for the speech of
Spanish-dominant males. However, there is one Catalan-dominant male who
produces rises in almost all his questions.
Catalan-dominant speakers of both genders were found to make extensive
use of melodic falls. Interestingly, the results showed that melodic falls, which
are considered to be typical of Majorcan Catalan and had never been reported
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for any Spanish variety (at least with these specific acoustic characteristics),
were also very frequent in the speech of our Spanish-dominant bilinguals.
Additionally, even though gender differences reached significance for both
languages, they were greater within Spanish.

2.5.5

Summary

Experiment 3 aimed at investigating the frequency of occurrence of two
intonational contours in the production of two groups of Spanish-Catalan
bilinguals, a group of Catalan-dominant and a group of Spanish-dominant
speakers. Previous research suggested that Majorcan Catalan and Castilian
Spanish are drastically different with respect to the melodic contour of yes/no
questions or absolute interrogatives (Face [2004], Face [2006], Vanrell [2006],
Vanrell [2007]). The present experiment showed that falling pitch patterns,
which are considered typical of Majorcan Catalan [Vanrell, 2006], were very
frequent both in Majorcan Catalan and in the Majorcan variety of Spanish.
Rises, which are considered typical of Castilian Spanish [Face, 2004], were
found to be used in Majorca mostly by Spanish-dominant males.
Our initial hypothesis for experiment 3 is only partially confirmed. The
two languages differ in the frequency of occurrence of both contours. However, falling contours were much more frequent overall than rising ones, suggesting that they are being transfered from Catalan to Spanish or, in other
words, that Spanish-dominant bilinguals are ‘borrowing’ intonational falls of
yes/no questions from Catalan into Spanish. Spanish-dominant females are
more frequent users of Catalan-like falls than males, which suggests that, if
yes/no question intonation is in a process of community change, females are
the leaders of this change.

2.6

Discussion

The present Chapter has reported three experiments aimed at investigating
some of the differences and similarities between Catalan and Spanish, as spoken in the island of Majorca, with respect to the configuration of some of
their intonational contours. In experiment 1, broad focus read-aloud declaratives were analyzed in detail. More specifically, experiment 1 was concerned
with the shape and alignment patterns of sentence-final as well as pre-final
pitch accents. In experiment 2, contrastive focus read-aloud declaratives
were studied. The focus of the analysis was on the acoustic characteristics of
local pitch movements in words receiving a contrastive focus pronunciation.
Experiment 3 was concerned with the overall intonational contour of absolute interrogatives. Different patterns were described and their frequency of
occurrence was reported.

78

2.6.1

Broad focus declaratives

Pre-final pitch accents in Catalan and Spanish were found to differ in three
aspects:
1. Catalan pre-final pitch accents may optionally display a a falling trajectory throughout the stressed syllable, with a steep slope during the
vowel; that is, with the pitch fall onset occurring on the stressedsyllable’s onset consonant and the pitch fall offset, on the post-stressed
syllable. In Spanish, all pre-final pitch accents were found to show a
rising slope. The difference is concerned with the availability of prefinal falling pitch accents in both languages: while they seem to be an
option in Majorcan Catalan, they are not in Spanish.
2. With respect to rising pre-final pitch accents a gender difference in
alignment was obvious in the sense that Catalan-dominant female participants produced the complete rise on post-stressed syllables, while
rises started by stressed-syllable onsets in the speech of the other three
groups of participants. In sum, Catalan-dominant females were different from the other three groups in the relative timing of pitch valleys
in rising prenuclear accents.
3. The overall pitch level of Catalan-dominant speakers was significantly
higher than that of Spanish-dominant speakers, for both males and
females.
The relevance of these three aspects in characterizing systematic differences between Majorcan Catalan and Majorcan Spanish is unknown at this
point. In any case, the differences between the two languages do not seem
to be very robust: one is concerned with the availability of falling pitch accents as an option or lack of it and another distinguishes Catalan-dominant
females from the other three groups of participants, and therefore not all or
most Catalan from all or most Spanish speakers.
Among the language differences that were found to be robust, there were
sentence-final pitch accents. On the one hand, Majorcan Catalan sentencefinal pitch accents displayed a steeply falling trajectory starting by the end
of the pre-stressed syllable and finishing towards the end of the stressed
syllable. The description of this pitch accent is not equivalent to the one
provided in Prieto [2002a] and Estebas [2003a] for Central Catalan. While in
Central Catalan the pitch track follows a progressively descending trajectory
from the peak of the penultimate pitch accent to the end of the utterance, in
Majorcan Catalan, according to our data, the falling trajectory is accelerated
(steeper) during the last stressed syllable in the sentence. On the other hand,
Spanish sentence-final pitch gestures mostly displayed either a rising-falling
or a low-pitched flat contour. Valleys, or rise onsets, were found to be timed
with respect to stressed-syllable onsets while peaks or rise offsets were found
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to move in synchrony with right-hand word edges or, less robustly, with
stressed-syllable offsets. Peaks were found to be placed within the bounds of
stressed syllables. Thus, Majorcan Spanish nuclear pitch accents were found
to be similar to those in Madrid Spanish (Face [2002a]).
In sum, the initial hypothesis regarding the differences in the overall shape
of sentence-final, nuclear pitch accents between the two languages was largely
confirmed.

2.6.2

Contrastive focus declaratives

The most common intonational pattern in both languages for words receiving
a contrastive focus pronunciation consists of a complex rising-falling configuration in which pre-peak valleys occur by the onset of stressed syllables and
pitch peaks are placed within their bounds. The timing characteristics of
peaks in narrow focus pitch accents clearly distinguishes them from those of
pre-final broad focus accents. This is true for both languages.
Acoustic differences were found between the two languages with respect to
pitch excursion sizes and the alignment characteristics of post-peak valleys.
Post-peak valleys were found to occur earlier, with respect to the duration of
stressed syllables, for Catalan than for Spanish. In other words, the distance
between stressed syllable boundaries (onset and offset) and post-peak valleys
was found to be smaller in Catalan than in Spanish. The size in pitch units
(ERB) of falling pitch segments or post-peak falls was also found to be greater
in Catalan than in Spanish. There were no differences in the size of rises
between the two languages. A significant difference was also found in the
slope of post-peak falls: Catalan post-peak falls were shown to be steeper
than those in Spanish. The nature of the language difference of post-peak
falls and their corresponding low pivot points or valleys deserves further
investigation.

2.6.3

Absolute interrogatives

Previous research suggested that Majorcan Catalan and Castilian Spanish
are drastically different with respect to the melodic contour of absolute interrogatives (Face [2004], Face [2006], Vanrell [2006], Vanrell [2007]). Experiment 3 showed that falling pitch patterns that are considered to be typical
of Majorcan Catalan [Vanrell, 2006] were found to be very frequent both in
Majorcan Catalan and in the Majorcan variety of Spanish, at least for the
speakers we recruited. Rises that are considered to be typical of Castilian
Spanish [Face, 2004] were found to be used mostly by our Spanish-dominant
males, but also by one of the Catalan-dominant males. Our initial hypothesis for experiment 3 was not confirmed. The two languages did differ in
the frequency of occurrence of both contours. However, falling contours were
much more frequent overall than rising ones. This was true for both Catalan,
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which was expected, and Spanish, which was not expected, suggesting that
Catalan-like intonational falls are being transfered from Catalan to Spanish.
This finding deserves further investigation.

2.7

Conclusion

The goal of the present Chapter was to find specific similarities and differences in the intonation of Catalan and Spanish as spoken in Majorca. The
melodic configurations we investigated were: (1) sentence-final pitch accents
in broad focus read-aloud declaratives, (2) pre-final pitch accents in broad
focus declaratives, (3) contrastive focus pitch accents, and (4) contours in
absolute interrogatives. Previous research, mostly on related varieties, such
as Central Catalan and Castilian Spanish, had suggested that potential differences could arise with regards to these specific configurations (Estebas
[2003a], Estebas [2003c], Face [2002a], Face [2004], among others). Overall,
the hypotheses were confirmed by the data analyzed for experiments 1, 2 and
3. However, some of these differences between the two languages seemed to
be more robust than others.
The differences in the shape of pre-final pitch accents in broad focus
declaratives were found not to be robust. In Majorcan Catalan, some of these
pitch accents were found to display a falling local contour. It seems that the
use of pre-final falling pitch accents is optional under certain conditions, such
as in words that are not sentence-penultimate [Simonet, 2007]. In Spanish,
however, no pre-final falling pitch accents were found. Even though there
seems to be a difference here between which intonational options are available
in a language and which are not, the fact is that falls were uncommon even
in Catalan.
Language differences regarding alignment tendencies of rising pre-final
pitch accents seemed to be rather random. One such difference was concerned
with the timing of pre-peak valleys, which were found to be much later
in Catalan-female speech than in the production of any of the other three
groups. How robust is this finding is unclear. Variations in the timing of
peaks seemed not to be systematic.
Regarding contrastive focus pitch accents, no differences were apparent
with respect to overall shape (rising-falling in both cases) and peak alignment. The timing of post-peak valleys, as well as the size and steepness of
post-peak falls, robustly distinguished Catalan from Spanish.
Among the seemingly robust differences between the two languages, there
were those having to do with the shape of sentence-final pitch accents in broad
focus read-aloud declaratives. On the one hand, sentence-final pitch accents
in Majorcan Catalan were found to display a steep falling trajectory, which
was steeper during the last stressed syllable in the sentence than during the
pre-stressed and the post-stressed. On the other hand, Spanish pitch accents

81

were found to be better represented by rising-falling or mid-sustained pitch
trajectories.
Finally, the frequency of occurrence of falling vs. rising yes/no-question
configurations was puzzling. Even though clear language differences were expected in this regard, falling contours, which have been reported exclusively
for Catalan, were found to be very frequent in the speech of Spanish-dominant
bilinguals. This finding should not come as a surprise. Catalan and Spanish
in Majorca are intensively in contact. Transfer of phonetic and/or phonological features in language contact situations is not unexpected.
In this dissertation, we investigate the potential cross-linguistic transfer of
two of the intonational features that have been studied in the present Chapter: (1) sentence-final pitch accents in read-aloud broad focus declaratives,
and (2) overall melodic contours of absolute interrogatives.
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3 Methods
3.1

Introduction

The present chapter describes the data elicitation tasks and the relevant characteristics of the speakers and listeners who participated in the production
and perception experiments reported in the following chapters.
In the preceding chapter, we reported the results of a series of production
experiments searching for specific intonational differences between Catalan
and Spanish in Majorca. For them, a total of twelve (12) participants were
recruited, six (6) were recorded in Catalan and the other six (6) in Spanish.
In the rest of the experiments reported in this dissertation, the number of
subjects was increased to a total of sixty (60), forty of which participated
in production experiments and twenty, in perception experiments. None of
the speakers who participated in the experiments reported in the preceding
chapter participated in any other experiment. The production and perception
data were mostly collected between the months of May and August of 2007.

3.2

Sociolinguistic design

3.2.1

Grounding the sociolinguistic design

In language contact research, scholars have traditionally distinguished between ‘substratum’ and ‘borrowing’ processes and outcomes of cross-linguistic
transfer, roughly equivalent to L1-to-L2 transfer and L2-to-L1 transfer. According to Thomason & Kaufman [1988]:
Borrowing is the incorporation of foreign features into a group’s
native language by speakers of that language: the native language
is maintained but is changed by the addition of the incorporated
features ... Substratum interference is a subtype of interference that results from imperfect group learning during a process
of language shift. That is, in this kind of interference a group of
speakers shifting to a target language fails to learn the target language (TL) perfectly. The errors made by members of the shifting
group in speaking the TL then spread to the TL as a whole when
they are imitated by original speakers of that language .. [W]e
must emphasize that there is unfortunately no reason to expect
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these two types of interference to take place in mutually exclusive
contexts. Sometimes, to be sure, we find one without the other
.. In some cases, however, a language undergoes both types of
interference at once (Thomason & Kaufman [1988]: 37, 38, 45).
In the present dissertation, the potential role of both types of transfer is
investigated. According to some theories, the two types of transfer processes
generally lead to different outcomes and thus their correct assessment may
allow for explicit predictions (Coetsem [2000], Winford [2005]). Coetsem
[2000] and Winford [2005] go beyond the general definition by Thomason &
Kaufman [1988] and argue that the psycholinguistic dominance patterns of
the bilinguals who introduce(d) the innovative features need to be considered
before correct predictions may be made of the linguistic outcomes of language
contact. As an illustration, consider the case of Asia Minor Greek, as discussed in Thomason & Kaufman [1988] and later revised in Winford [2005].
Asia Minor Greek is a Greek variety spoken in Cappadocia, Turkey, which
has been heavily influenced by Turkish. Thomason & Kaufman [1988] claim
that “if Turks did not shift to Greek, all of the interference must be due to
borrowing” (p. 218). In claiming this, Thomason and Kaufman identify borrowing as the only possible transfer type in cases of language maintenance.
Indeed, what these authors imply is that changes in this Greek variety were
introduced by the Greek speakers themselves, who had been in contact with
Turkish speakers. This is an important claim because it indicates that deep
grammatical changes may occur through borrowing, something that had been
denied by other scholars [Thomason & Kaufman, 1988]. However, as argued
in Winford [2005], Thomason and Kaufman do not take into consideration
the possibility that the innovators introducing the Turkish features may have
been in fact ethnically-Greek speakers who became Turk-dominant at some
point in their lives. Therefore, since the possibility exists that the innovators were not Greek-dominant, there is no strong evidence to claim that
borrowing, in its strict sense, was the main process by which Turkish features entered Asia Minor Greek. In other words, the fact that the innovators
may have been Turk-dominant, may have made the innovations introduced
and spread by them a result of substratum interference (L1-to-L2 transfer)
and not borrowing (L2-to-L1 transfer). Even though the approach in Coetsem [2000] and Winford [2005] does not necessarily contradict the main
conclusions reached at in Thomason & Kaufman [1988], i.e. that in language
contact anything can happen (all grammatical features may be transferred)
as long as the ‘right’ sociolinguistic conditions are met, it calls for a better
understanding of the processes of innovation and spreading. Probably, the
most important point highlighted in Winford [2005] and Coetsem [2000] is
that, in the study of language change, we need to take the agents of the
innovation into account. An account of the different types of outcomes produced by substratum and borrowing processes may only come after careful
sociolinguistic studies of contact speech communities and not by linguistic
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analyses of the resulting data.
The present dissertation deals with the potential cross-linguistic transfer of phonetic features in an intensive language contact situation. In order
to discriminate between outcomes of cross-linguistic transfer that may have
been introduced through L1-to-L2 transfer (substratum interference) from
those that may have been introduced through L2-to-L1 transfer (borrowing),
it became very important to recruit informants whose language dominance
patterns were known. That is, we decided to include in our studies only
informants who belonged to the two ‘extremes’ of the language dominance
continuum in Majorca: Catalan-dominant and Spanish-dominant speakers.
Consider the following potential finding. Suppose that a Spanish-like phonetic feature is found in Majorcan Catalan. Presumably, one would not
speak of ‘change’ in Catalan until ethnically-Catalan speakers started to use
the new feature. Thus, the following questions arise: What is the state of
change or spreading of this new feature? How did it come to be present
in the Catalan variety of Majorca? Is it exclusively the result of a process
of substratum interference? That is, are only Spanish-dominant speakers,
L2 learners of Catalan, introducing a Spanish phonetic feature into (their)
Catalan through their Spanish-accented Catalan? Is this new feature, on the
other hand, the result of borrowing? That is, are Catalan-dominant speakers
imitating a ‘new’ feature (and abandoning an autochthonous feature)? In
the first case, we may not be able to speak of change, but of L1-dependent
variation. If, on the other hand, Catalan-dominant speakers are found to use
a Spanish-like feature in their Catalan, we would not only be able to speak
of change, but would also be able to claim that this change came about
through borrowing or through a combination of borrowing and substratum
interference. Only by studying the linguistic behavior of Catalan-dominant
and Spanish-dominant speakers, in their two languages, would we be able to
answer these questions.

3.2.2

Assessing language dominance

A traditional division of bilingual abilities is that between L1-dominant, L2dominant and balanced bilinguals, where ‘L1’ and ‘L2’ refer to the language
that was acquired first. According to this division, an L1-dominant bilingual
is one who does better in the language s/he first learned, while a balanced
bilingual is one “who does equally well in both languages” (Grosjean [1982]:
234; Flege et al. [2002]). This is not, however, as simple as it sounds: What
does it mean to learn a language first? In many cases, a second language
is acquired during adulthood. In such a case, it would be easy to see what
the L1 and the L2 is. However, imagine a person growing up in a bilingual
speech community. What is the language acquired first? Is it the language
learned at home, with both parents? It would seem that that is the case.
However, did that person ‘completelly’ acquired her/his L1 before beginning
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to learn her/his L2? Due to these difficulties, dominance, in bilingualism
research, is generally understood as a relative and continuous phenomenon
[Birdsong, 2006], and references to the L1 and the L2 need to be carefully
assessed in each case. In contrast with Grosjean [1982]’s definition, Birdsong
[2006] proposes a psycholinguistic definition of language dominance according to which it is determined by “speed, fluency, automaticity, or efficiency
(accuracy) in processing” (p. 1). The main point in Birdsong [2006] is that
dominance is associated with automaticity and speed of processing, and thus
should be distinguished from proficiency or performance, even though they
may be strongly correlated: “One can imagine, for example, an L2-dominant
individual whose L2 performance is peppered with fossilized nonnative morphosyntax, or who scores one SD below the mean of native controls on a
given L2 attainment measure. By the same token, one does not have to be
L2 dominant to be a highly proficient speaker or writer in the L2” (Birdsong
[2006]: 2).
Many different methodologies have been used in order to assess language
dominance in bilingual populations: self-ratings of ability to read, write,
speak and understand the L1 and L2, global ratings of ‘fluency’, scores obtained on vocabulary tests administered in both languages, linguistic background information, word order judgments, relative speed to carry out commands, speed in picture-naming tasks, speed of pronunciation (or relative
duration of sentences) in reading tasks and delayed repetition tasks (see
Flege et al. [2002], and references therein, for a review of methods). Some of
these tasks are related to performance or proficiency while others have more
to do with psycholinguistic processing. Flege et al. [2002] used three indirect
measures to assess dominance in a group of seventy two (72) Italian-English
bilinguals residing in Ottawa, Canada: self-rated verbal ability in both the
L1 and the L2 (ability to understand and speak), self-rated written ability in
both languages (ability to read and write) and duration of sentences elicited
through a delayed repetition technique (on the assumption that sentence durations reflect linguistic activation and possibly motor control). Sentence
durations were computed as the intra-speaker ratio between sentences in English and sentences produced in Italian. An important goal of Flege et al.
[2002] was to study the potential correlation patterns between indirect measures of language dominance and other variables that have been widely used
to select bilingual participants in the bilingualism literature, such as age of
acquisition (AOA) or first exposure to the L2, length of L2 use or length of
residence in an L2-speaking country (LOR), frequency of use of the L1 vs.
the L2, function (e.g. the purposes and settings), etc. This was deemed an
important research question given the evidence that these other independent
variables are generally found to have strong effects on the proficiency and
processing of the two languages in bilingual speakers. For instance, “early
and late bilinguals differ in terms of their sensitivity to and processing of
grammatical properties of the L2 ..., overall degree of foreign accent in the
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L2 ..., overall duration of fluently produced L2 sentences ..., production and
perception of L2 phonetic segments ..., and recognition of L2 words in noise”
(Flege et al. [2002]: 570). Thus, the question arises as to whether these findings could also be due to patterns of linguistic dominance instead of linguistic
history, or whether one could help predict the other.
The findings in Flege et al. [2002] revealed strong positive correlations
between sentence durations and both the verbal and written self-rated, indirect dominance ratios. Also, strong correlations between AOA (age of
first exposure to the L2) and the dominance measures (sentence durations
and self-rated ratios) and between percentage of L1 use and the dominance
ratios. (All three ANOVAs yielded main effects of AOA and L1 use and
nonsignificant two-way interactions.) In sum, “the bilinguals who were most
likely to self-rate their abilities to be greater in Italian than English and to
produce shorter Italian than English sentences were those who arrived in
Canada as young adults and used Italian often. Conversely, the bilinguals
who were most likely to self-rate their abilities to be greater in English than
Italian and to produce longer Italian than English sentences were those who
arrived in Canada as children and used Italian seldom” (Flege et al. [2002]).
Speech performance or proficiency was also assessed by measuring the overall degree of ‘foreign accent’ in sentences produced by these Italian-English
bilinguals. The findings indicated strong correlations between indirect dominance parameters (sentence duration, self-rated verbal and written abilities)
and detectable foreign accent. Correlations were also found between AOA
and L1 use and the performance measurement.
Flege et al. [2002]’s finding suggest that, even though they may refer to
different phenomena, traditional methods for classifying bilinguals in speech
research (e.g. AOA and L1 use) may be able to reflect proficiency (native
accent) as well as dominance (sentence durations and self-rated abilities) patterns in an indirect but reliable way. Even though linguistic dominance may
ultimately only be revealed by the results of psycholinguistic and/or neurolinguistic tests [Birdsong, 2006], some assumptions may be derived from
linguistic history and analyses of speech performance [Flege et al., 2002]. In
this dissertation, linguistic dominance was derived from the answers to a language background questionnaire (LBQ) and a measure of speech proficiency,
i.e. overall ‘foreign’ accent [Flege et al., 2002].

3.2.3

Participants

A language background questionnaire (LBQ) was administered to 60 participants. The LBQ was based on the one used in, among others, Flege
& MacKay [2004]. The participants were asked questions regarding demographic information such as gender, age (year of birth), time spend outside
of Majorca, and place of birth. The questionnaire was administered in the
language of their choice. In all cases, Catalan-dominant speakers chose the
87

Catalan version of the questionnaire and Spanish-dominant ones chose the
Spanish version. Then, they were asked the following language-background
questions:
1. Which language do you consider to be you native language?
2. Which language did you use to speak at home, as a child, with your
family?
3. Which language do you use mostly in your daily life?
4. Rate the percentage of use of Spanish in your daily life:
(a) With family
(b) With friends
(c) At work/school
(d) While shopping
(e) With strangers
5. Rate the percentage of use of Catalan in your daily life:
(a) With family
(b) With friends
(c) At work/school
(d) While shopping
(e) With strangers
The participants were classified as Catalan-dominant if they answered
‘Catalan’ to the first three questions and had higher percentages of use of
Catalan than Spanish in all the communicative settings about which the
questionnaire inquired. The opposite was true for the participants who were
classified as Spanish-dominant. The percentages of use of Catalan and Spanish are provided in Tables 3.1 and 3.2.
A total of thirty (30) Catalan-dominant speakers were recruited. All of
the selected participants were born in Majorca and have lived locally all of
their lives. They came from different towns in the island. Of the thirty
selected subjects, ten (10) participated in a series of perception experiments
(Catalan-dominant listeners), while the other twenty (20) participated in
production experiments (Catalan-dominant speakers). Balanced numbers of
males and females were asked to participate. The twenty Catalan-dominant
speakers were ordered as a function of age (older [O] and younger [Y]) and
gender (male [M] and female [F]). Four groups of five (5) speakers each were
formed: CTMY (Catalan younger males), CTFY (Catalan younger females),
CTMO (Catalan older males), and CTFO (Catalan older females). The
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Table 3.1: Percentages of use of Catalan as a function of group: CTMY,
CTFY, CTMO, CTFO, SPMY, SPFY, SPMO, SPFO (see text for explanation).
Group
CTMY
CTFY
CTMO
CTFO

Family
100 (0)
100 (0)
100 (0)
100 (0)

SPMY
SPFY
SPMO
SPFO

0
0
0
0

(0)
(0)
(0)
(0)

Friends
95 (0.9)
90 (1.3)
90 (1)
100 (0)

Work/School
91 (0.8)
82 (2.3)
78 (2.2)
88 (2.1)

Shopping
86 (1.1)
76 (1.9)
92 (0.8)
88 (1)

Strangers
84 (0.9)
86 (0.8)
82 (1.9)
94 (0.5)

2 (0.4)
4 (0.8)
0 (0)
2 (0.4)

28 (1.5)
16 (1.8)
10 (1)
16 (3.5)

10 (1)
08 (0.7)
2 (0.4)
4 (0.5)

16 (1.9)
14 (1)
0 (0)
0 (0)

listeners’ age corresponded to that of the younger speakers. The age of
the participants, represented as the year of their birth, is displayed in the
boxplots in Figure 3.1, as a function of age group and gender. The older
participants were mostly born during the 1950s, while the younger ones were
mostly born during the 1970s or early 1980s.
Similarly, thirty (30) Spanish-dominant speakers were recruited. Most
of the Spanish-dominant participants live in Palma, the capital city of the
Autonomous Community of the Balearic Islands and the largest metropolitan area in Majorca. Of the thirty selected subjects, ten (10) participated
in perception experiments (Spanish-dominant listeners), and twenty (20), in
production experiments (Spanish-dominant speakers). Balanced numbers of
males and females were recruited. The twenty speakers were also ordered
according to two age groups, classified as older [O] and younger [Y], and two
gender groups, males [M] and females [F], with five speakers in each group.
(Figure 3.1). Four groups of five (5) speakers each were formed: SPMY
(Spanish younger males), SPFY (Spanish younger females), SPMO (Spanish older males), SPFO (Spanish older females). The ages of the listeners
were roughly equivalent to those of the younger speakers. The older participants were mostly born during the 1950s and late 1940s, while the younger
ones were mostly born during the 1970s or early 1980s. All of the younger
participants, males and females, were born in Majorca. However, the older
participants were born in the Spanish mainland, in Spanish-speaking monolingual regions, mostly in the provinces of Jaén, Granada, Ciudad Real and
Albacete. Their age of arrival to Majorca varied from age 3 to age 17.
The age of the participants, computed as their year of birth, was submitted to a Kruskal Wallis test (non-parametric) with the factor language
group (Catalan-dominant vs. Spanish-dominant). The results indicate that
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Table 3.2: Percentages of use of Spanish as a function of group: CTMY,
CTFY, CTMO, CTFO, SPMY, SPFY, SPMO, SPFO (see text for explanation).
Group
CTMY
CTFY
CTMO
CTFO

Family Friends Work/School Shopping Strangers
0 (0)
5 (0.9)
9 (0.8)
14 (1)
16 (0.9)
0 (0) 10 (1.3)
18 (2.3)
24 (1.9)
14 (0.8)
0 (0)
10 (1)
22 (2.2)
10 (0.7)
18 (1.9)
0 (0)
0 (0)
12 (2.1)
12 (1)
6 (0.5)

SPMY
SPFY
SPMO
SPFO

100
100
100
100

(0)
(0)
(0)
(0)

98 (0.4)
96 (0.8)
100 (0)
98 (0.4)

73 (1.5)
84 (1.8)
90 (1)
84 (3.5)

Catalan−dominant participants
O

90 (1)
92 (0.7)
98 (0.4)
96 (0.5)

Spanish−dominant participants

Y

O

Y

●

1980

1980

●

●

●

●

●

1970

Year of Birth

Year of Birth

84 (1.9)
86 (1)
100 (0)
100 (0)

●

1960

1970

1960

●

1950

1950
●

●

F

M

F

M

(a) Catalan

●

●

F

M

F

M

(b) Spanish

Figure 3.1: Year of birth of the participants, displayed as a function of gender
and age group, broken down by language group (Catalan-dominant [CT] vs.
Spanish-dominant [SP] speakers).
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there are no significant differences, regarding their ages, between the Catalandominant and the Spanish-dominant speakers [Chisq=0.23, df=1, p=.6]. The
same is true for the factor gender [Chisq=0.54, df=1, p=.45], thus revealing
no significant differences regarding age between the different gender groups.

3.3

Data elicitation: production
experiments

The forty bilingual speakers participated in a series of production experiments whose results are reported in Chapters 4, 5 and 6. The twenty younger
speakers were recorded in both their L1 and their L2, while the older speakers
were recorded only in their L2. There were a total of four tasks:
1. The participants were asked to read a list of 59 sentences five times (59
* 5 = 295) in their L1. The five lists contained the same sentences,
but in a randomized different order each. The sentences were designed
to elicit different phonetic features, some of which are studied in this
dissertation (i.e. sentence-final pitch accents and alveolar laterals) and
some of which are left for future research. Other materials were to be
used for a subsequent perceptual rating experiment (see below). The
‘Methods’ section of Chapters 4 and 6 describe the structure of the data
elicitation materials corresponding to the sentences that were used to
elicit sentence-final pitch accents and alveolar laterals. The sentences
whose target phonetic features are not investigated in this dissertation
are here considered fillers or distracters. The participants were asked
to read at a comfortable, natural speed.
2. The speakers participated in an interactive question-and-answer game
in their L1 that was aimed to collect unscripted, spontaneous speech.
The game was designed in order to elicit spontaneous yes/no questions
whose pitch contours were to be analyzed. During the game, the participants interacted with the researcher, who is a native of the island and
a quasi-balanced Catalan-Spanish bilingual. The details are explained
in the ‘Methods’ section of Chapter 5.
3. After a short break, the participants read a list of 59 sentences five
times (59 * 5 = 295) in their L2 (see above). The sentences were the
same that were used as L1 sentences for other groups of speakers. For
instance, the Spanish sentences read by the Catalan-dominant speakers
were the same as those read by the Spanish-dominant speakers, only
in a different order.
4. The speakers participated in the interactive question-and-answer game
in their L2. The task had the same characteristics that the one used
to elicit L1 data.
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In total, 17,700 read-aloud sentences were recorded and 3,067 questions
were elicited through the question-and-answer game. The speakers’ voices
were digitally recorded using a solid-state recorder (Marantz PMD660), at
44.05kHz and 16-bit quantization, through a head-worn dynamic microphone
(Shure SM10A). The recordings took place in a quiet room, either at the
participant’s home or work place.

3.4
3.4.1

Speech proficiency or native accent
Goals

In order to investigate the speech proficiency patterns in both the L1 and the
L2 of the bilinguals speakers, a perceptual rating experiment was designed.
In each, a group of listeners rated the nativeness of the ‘accent’ of twenty
speakers after listening to several brief excerpts of their speech [Flege et al.,
2002]. We aimed to answer the following question: Do Catalan-dominant
participants (as classified by their linguistic background) have a native accent
in their Catalan and a non-native accent in their Spanish? Do Spanishdominant participants (as classified by their linguistic background) have a
native accent in their Spanish and a non-native accent in their Catalan?
Recall that only the younger participants, and not the older ones, were
recorded in both their L1 and their L2. Thus, the perceptual rating experiment was carried out exclusively on speech data gathered from the younger
participants, who could be rated for their pronunciation of Catalan and Spanish.

3.4.2

Methods

Listeners
A total of twenty Catalan-Spanish bilingual listeners were asked to participate in a perceptual rating experiment of speech excerpts produced by twenty
Catalan-Spanish bilingual speakers. Ten of the twenty listeners were Catalandominant and the other ten were Spanish-dominant (see above). Half of the
listeners were male and the other half were female. Recall that ages of the
listeners were comparable to the ages of the younger speakers, whose speech
they were asked to rate.
Speech materials
The speech stimuli were of two sorts: (1) spontaneous speech, and (2) readaloud speech. First, the twenty bilingual speakers were recorded while reading the following Catalan and Spanish sentences:
• Catalan
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1. Pren molta de til.la ‘S/he drinks a lot of lime tea’
2. Encén sa tele ‘S/he turns on the TV’
3. Dibuixa una cèl.lula ‘S/he draws a cell’
4. Obri sa sala ‘S/he opens the living room’
5. Viu tota sola ‘She lives alone’
6. Crida a(n) en Tolo ‘S/he calls Tolo (name)’
7. Aixı́ ho titula ‘He gives it this title’
8. És bona tela ‘This is good fabric’
• Spanish
1. No toma tila ‘S/he does not drink lime tea’
2. Enciende la tele ‘S/he turns on the TV’
3. Dibuja una célula ‘S/he draws a cell’
4. Abre la sala ‘S/he opens the living room’
5. Vive muy sola ‘She lives alone’
6. No llames a Tolo ‘Do not call Tolo (name)’
7. Ası́ lo titula ‘He gives it this title’
8. Es buena tela ‘This is good fabric’
The audiofiles were cut into small files containing individual sentences and
later all but the last word of each sentence was deleted. The target words
were selected according to the following criteria. First, all the target words
were required to have an intervocalic lateral. This is so because it is known
that Majorcan Catalan and Spanish laterals are phonetically different: Majorcan Catalan laterals are strongly ‘dark’ (or [u]-like) while Spanish laterals
are ‘clear’ (or [i]-like) (see Chapter 6). Our intention was to maximize the
acoustic difference while minimizing the length of the exposure. Most words
were bi-syllabic. The vowel preceding the alveolar lateral was also controlled
for. The materials were first designed in Catalan and then translated and
adapted into Spanish. Each one of the eight (8) vowels of the Majorcan
Catalan phonological system was represented: /i, e, E, a, o, O, u, @/. The
vowel system of Spanish has five phonemes (/i, e, a, o, u/). In the Spanish
equivalents to the Catalan words, the vowel /e/ was represented in three different words, corresponding to Catalan /e/, /E/ and /@/. In other words, the
Spanish words t/e/le ‘TV’, c/e/lula ‘cell’ and t/e/la ‘fabric’ corresponded
to the Catalan words t/e/le ‘TV’, c/E/l.lula ‘cell’ and t/@/la ‘fabric’ . The
Spanish vowel /o/ was also represented more than once: s/o/la ‘alone’ and
T /o/lo, corresponded to the Catalan words s/O/la ‘alone’ and T /o/lo.
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The eight words produced in the L1 and the eight produced in the L2
of every speaker were put into two separate audiofiles, one for each language. In each audiofile a brief period of silence (0.5 s) was pasted after
each word. In other words, all the Spanish files contained the following
materials: tila — silence — tele — silence — célula — silence — sala —
silence — sola — silence — tolo — silence — titula — silence — tela. The
Catalan files contained the following materials: til.la — silence — tele —
silence — cèl.lula — silence — sala — silence — sola — silence — tolo —
silence — titula — silence — tela. Each audiofile contained all the words
produced by one speaker in one language. Since there were a total of twenty
young speakers, ten Catalan-dominant and ten Spanish-dominant, a total of
twenty Spanish and twenty Catalan files were constructed: ten of the Catalan
files were produced by Catalan-dominant speakers (L1) and the other ten by
Spanish-dominant speakers (L2), while ten of the Spanish files were produced
by Spanish-dominant speakers (L1) and the other ten by Catalan-dominant
speakers (L2).
The twenty speakers were also recorded while participating in an interactive question-and-answer game aimed at eliciting spontaneous yes/no questions (see Chapter 5). The first five questions produced by each speaker in
each language were extracted from the main data set and put into one audiofile. Brief silence periods (0.5 s) were pasted in between questions. Each
audiofile, therefore, contained the first five questions produced by one speaker
in one language. Again, since there were a total of twenty young speakers,
ten Catalan-dominant and ten Spanish-dominant, a total of twenty Spanish
and twenty Catalan files were constructed.
The decision was made to present the audiofiles containing read-aloud and
spontaneous speech in two separate blocks, in the following order: (1) readaloud words, (2) spontaneous questions. The audiofiles within each block
were randomized before they were listened to by each individual listener.
In sum, there were a total of four audiofiles produced by each one of
twenty speakers: two containing eight read-aloud words each, one in Catalan
and one in Spanish, and two containing five yes/no questions each, one in
Catalan and one in Spanish. This amounted to a total of forty audiofiles to
be used as auditory stimuli, since there were twenty speakers.
Experimental procedure
The listeners listened exclusively to speech samples produced in their L1.
That is, Catalan-dominant listeners listened only to Catalan speech files,
which were produced either by the Catalan-dominant and the Spanish- dominant speakers, while Spanish-dominant listeners listened only to Spanish
audiofiles produced by Spanish-dominant and Catalan-dominant bilingual
speakers.
The participants were tested individually in a quiet room in their home
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or workplace. The stimuli were presented over in-ear headphones at a comfortable, self-selected listening level. The headphones were plugged into a
portable computer (Apple iBook G4, 14-inch), which was responsible for
the randomization and presentation of the sound files and for the recording
of the listeners’ responses. The perceptual rating experiment was designed
and run using Praat software [Boersma & Weenink, 2008]. The participants
introduced their responses into the laptop computer by using a mouse.
The listeners were asked to rate the level of overall native vs. non-native
accent of the speakers they were about to listen to. A vertical bar appeared
on the computer screen after each audiofile was played. The participants were
asked to move the bar towards the left if they believed that the speaker they
were listening to had a native accent and to the right if they believed that
the speaker had a non-native accent. Mid-point positions reflected indecision.
This procedure is based on the Visual Analog Scale, which is widely used in
clinical research to assess an attribute that is believed to range across a
continuum of values and cannot be directly measured, such as pain or mood
[Chen, 2005]. Text files in Praat (TextGrids) contain time information and
are time-aligned with sound files. The bar with which subjects were asked to
interact is associated with an exact time value, which is calculated from the
onset of the sound file. The dependent variable, which was extracted from
the time measurements of the digital text file, was calculated as follows:
(time between onset of sound file and bar) / (time between onset and offset
of sound files). This provided a proportion measure (0-to-1). The variable
is thus operationalized as follows. A number close to 0 represents ‘native
accent’ while a number close to 1 represents ‘non-native accent’. In sum,
by using this technique, we were able to use standard parametric statistical
tests, ANOVAs, on subjective responses, since we obtained data varying on
a continuous scale. Subjects were allowed to listen to each file as many times
as they deemed necessary before introducing their response. Once they felt
they were ready for the next file, they clicked on a screen button on the top
left of the screen, which saved their response, played the next audiofile and
generated the following answer display.
The participants first listened to the audiofiles containing the read-aloud
words and, after a short break, the listened to the audiofiles containing the
spontaneous yes/no questions. Each audiofile was played twice, within each
block, with its own response screen. Every block was randomized before each
interaction.

3.4.3

Results

A total of 1600 responses were collected: 800 from the Catalan-dominant
and 800 from the Spanish-dominant listeners; 800 from the read-aloud and
800 from the spontaneous speech stimuli.
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Catalan-dominant listeners
The distributions of responses were investigated by displaying density plots,
which are shown in Figure 3.2, for spontaneous and read-aloud speech stimuli
separately. In the figure, it can be seen that both distributions are bi-modal.
This suggests that the listeners had little difficulty in discriminating between
Catalan-dominant (L1) and Spanish-dominant (L2) speakers of Catalan both
when listening to spontaneous and read-aloud speech.
The data were then submitted to two independent Repeated Measures
ANOVAs with language background of the speakers (L1 vs. L2 speakers of
Catalan) and gender of the speakers as factors, one for each dependent variable. Both factors were within-subjects factors, which were calculated over
listener as the error term. The two dependent variables were: (1) responses
to read-aloud speech, and (2) responses to spontaneous speech.
Regarding read-aloud speech, the RM-ANOVA revealed strong effects of
language background of the speakers, but no effect of their gender and no significant interaction: language background of the speakers [F(1,360)=123.15;
p<.001], gender of the speakers [F(1,360)=4.25; p=.06], and interaction
[F(1,360)=0.02; ns]. For spontaneous speech, the RM-ANOVA revealed
strong effects of both factors and a significant interaction: language background of the speakers [F(1,360)=93.87; p<.001], gender of the speakers
[F(1,360)=12.46; p<.01], and interaction [F(1,360)=13.06; p<.01].
The distributions of responses are displayed in Figure 3.3. For readaloud speech (panel (a)), the boxplots show that Catalan-dominant (L1) and
Spanish-dominant (L2) speakers provoked very different responses on the listeners. That is, L1 speakers were clearly rated as ‘native’ while L2 speakers
were rated as ‘non-native’. This was so for both males and females. For
spontaneous speech (panel (b)), the boxplots show that the listeners were
able to discriminate between the native and non-native Catalan speakers,
thus also confirming the assumption that L2 speakers of Catalan who remain
frequent users of their L1, Spanish, have a noticeable non-native accent in
Catalan. Interestingly, the boxplots also show that the distribution of the
responses given to the speech samples produced by Catalan-dominant males
and females differ from each other, while those given to the Spanish-dominant
males and females do not. This explains the interaction between gender
and language background of the speakers for spontaneous speech data. The
Catalan-dominant females had a wider or more variable distribution, which
suggests that some of them seemed less-clearly native speakers of Catalan
than the males, at least to some listeners. The distributions of the responses
to all speech data as a function of individual listener are displayed in Figure 3.4. The figure shows that the differences in the native-accent ratings
obtained between L1 (CT) and L2 (SP) speakers of Catalan is systematic
across all listeners.
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Figure 3.2: Density plots of the responses by ten Catalan-dominant listeners
to (a) read-aloud and (b) spontaneous speech data produced by ten Catalandominant (L1 [CT]) and ten Spanish-dominant speakers (L2 [SP]).
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Figure 3.3: Boxplots of the responses by ten Catalan-dominant listeners to
(a) read-aloud and (b) spontaneous speech data produced by ten Catalandominant (L1 [CT]) and ten Spanish-dominant speakers (L2 [SP]).
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Figure 3.4: Boxplots of the responses by ten Catalan-dominant listeners, as a
function of individual listener, to (a) read-aloud and (b) spontaneous speech
data produced by ten Catalan-dominant (L1 [CT]) and ten Spanish-dominant
speakers (L2 [SP]).
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Spanish-dominant listeners
As for the Catalan-dominant listeners, the distributions of responses were
investigated by displaying density plots, which are shown in Figure 3.5, for
spontaneous and read-aloud speech stimuli separately. In the figure, it can
be seen that both distributions are bi-modal and that the two modes concentrate around the two extremes. This suggests that Spanish-dominant listeners had little difficulty in discriminating between Spanish-dominant (L1) and
Catalan-dominant (L2) speakers of Spanish both when listening to spontaneous and read-aloud speech.
The data were then submitted to two independent Repeated Measures
ANOVAs with language background of the speakers (L1 vs. L2 speakers
of Spanish) and gender of the speakers as factors, one for each dependent
variable. The two dependent variables were: (1) responses to read-aloud
speech, and (2) responses to spontaneous speech.
Regarding read-aloud speech, the RM-ANOVA revealed strong effects of
language background of the speakers, but no effect of gender and a marginally
significant interaction: language background of the speakers [F(1,360) =
289.26; p<.001], gender of the speakers [F(1,360) = 0.02; ns], and interaction
[F(1,360) = 8.27; p=.01]. Similarly, for spontaneous speech, the RM-ANOVA
revealed highly significant effects of language background of the speakers, no
effect of gender and a significant interaction: language background of the
speakers [F(1,360) = 274.54; p<.001], gender of the speakers [F(1,360) =
0.7; ns], and interaction [F(1,360) = 32.91; p<.001].
The distributions of responses are displayed in Figure 3.6. For readaloud speech (panel (a)), the boxplots show that Spanish-dominant (L1) and
Catalan-dominant (L2) speakers provoked different responses on the Spanishdominant listeners. That is, L1 speakers were mostly rated as ‘native’ while
L2 speakers were rated as ‘non-native’. However, there was an interaction
between gender and language background: (1) the distribution of the ratings
given to the Spanish-dominant females is wider than that of the Spanishdominant males, thus suggesting that some speech files produced by the
females seemed less-clearly native; (2) the distribution of the ratings given
to the Catalan-dominant females is also wider than that of the Catalandominant males, thus suggesting that some speech files produced by the
females seemed less-clearly non-native than those produced by the males. In
sum, this shows that Spanish-dominant listeners had a slightly higher difficulty on discriminating between Catalan-dominant and Spanish-dominant
females than between Catalan-dominant and Spanish-dominant males. For
spontaneous speech (panel (b)), the boxplots show a very similar pattern as
the one displayed in panel (a) for read-aloud speech. It seems, however, that
the ratings given to the females, both the Spanish-dominant and the Catalandominant ones, are less variable than for read-aloud speech. This suggests
that the extra information given by the spontaneous speech files helped the
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Figure 3.5: Density plots of the responses by ten Spanish-dominant listeners
to (a) read-aloud and (b) spontaneous speech data produced by ten Spanishdominant (L1 [SP]) and ten Catalan-dominant speakers (L2 [CT]).
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Figure 3.6: Boxplots of the responses by ten Spanish-dominant listeners to
(a) read-aloud and (b) spontaneous speech data produced by ten Spanishdominant (L1 [SP]) and ten Catalan-dominant speakers (L2 [CT]).
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Figure 3.7: Boxplots of the responses by ten Spanish-dominant listeners, as a
function of individual listener, to (a) read-aloud and (b) spontaneous speech
data produced by ten Spanish-dominant (L1 [SP]) and ten Catalan-dominant
speakers (L2 [CT]).
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listeners in their discrimination task. The distributions of the responses to
all speech data as a function of individual listener are displayed in Figure 3.7.
The figure shows that the differences in the native-accent ratings obtained
between L1 (SP) and L2 (CT) speakers of Spanish is systematic across all
listeners.

3.4.4

Summary

The present study of overall native vs. non-native accent of both Catalandominant and Spanish-dominant speakers in both Catalan and Spanish has
arrived at the following conclusions:
• Catalan-dominant listeners have no difficulty in robustly discriminating
between Catalan-dominant and Spanish-dominant bilinguals speaking
Catalan. Similar results were obtained for spontaneous as well as for
read-aloud speech samples.
• Spanish-dominant listeners can robustly discriminate between Spanishdominant and Catalan-dominant bilinguals speaking Spanish. Similar
results were obtained for spontaneous as well as for read-aloud speech
samples.
• The percept of nativeness of Catalan-dominant males, speaking Catalan, is more robust than that of Catalan-dominant females.
• Spanish-dominant listeners had a slightly higher difficulty discriminating between Catalan-dominant and Spanish-dominant females than between Catalan-dominant and Spanish-dominant males.
In sum, the results confirm our assumption that Catalan-Spanish bilinguals who learned only one of the two languages at home, as children, and
remain as frequent users of their first language, fundamentally having social networks within their language group, have a native accent in their first
language and a non-native one in their second language, as judged by listeners with a very similar linguistic background. Interestingly, due to one
of the interactions found between language background and gender of the
speakers, we hypothesize that Catalan-dominant females may present some
acoustic features that distinguish them from the Catalan-dominant males
and approximate them to the Spanish-dominant speakers (see Chapter 6).
Overall, this investigation adds validity to our binary classification of
the Catalan-Spanish bilinguals recruited for the experiments reported in this
dissertation [Flege et al., 2002].
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3.5

Conclusion

The present chapter has described the data elicitation tasks and the relevant characteristics of the speakers and listeners who participated in the
production and perception experiments reported in the following chapters of
this dissertation. Most importantly, our goal was to justify the sociolinguistic
design of the experiments conforming this dissertation. In the following chapter, we investigate the production (and perception) of Catalan and Spanish
phonetic features by two groups of Catalan-Spanish bilinguals: (1) Catalandominant and (2) Spanish-dominant. The selected phonetic features are: (1)
sentence-final pitch accents in read-aloud broad focus declaratives, (2) terminal pitch contours in yes/no questions, and (3) alveolar laterals in different
phonetic environments.
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pitch accents in
4 Sentence-final
declaratives
4.1

Introduction

Goals
The main goal of the experiments reported in this Chapter is to find out
whether there is cross-linguistic transfer of intonational features in intensive
language contact situations, such as that in the island of Majorca. The
present Chapter is concerned with terminal tunes in read-aloud broad focus
declaratives; that is, sentence-final pitch accents followed by utterance final
boundary tones in declaratives. In experiment 1 of Chapter 2, it was reported
that there appear to be robust differences in the shape of sentence-final pitch
accents between Majorcan Catalan and Spanish. The aim of the experiments
is to find out whether early bilinguals, who are dominant in their native
language, transfer the intonational features of their first language (L1) into
their second language (L2). Other research questions that are addressed in
the present Chapter are as follows: Does knowledge of an L2 affect intonation
patterns in an L1? Is there evidence of contact-induced intonational change
in any of the two contact languages? In case evidence is found of intonational
cross-linguistic transfer, does transfer go from Spanish to Catalan or from
Catalan to Spanish? Does it, on the other hand, go both ways? Moreover,
do bilinguals have one converged system or do they maintain separate L1
and L2 intonational systems?
In the present experiments sentence-final pitch contours produced by several groups of bilingual speakers who differ in their linguistic background
are compared. Two groups of participants were recruited: a native Majorcan Catalan-speaking group and a native Majorcan Spanish-speaking group.
Even though all the recruited participants were bilingual in Catalan and
Spanish, subjects were divided into two main groups according to their
language-dominance patterns. Half of the speakers were recorded both in
their L1 and their L2. The other half, only in their first language. Therefore, analyses of L2 speech, as well as its comparison with L1 speech, were
possible.
Sentence-final pitch accents in Catalan and Spanish
The most common description of Central Catalan sentence-final pitch accents
is that they are a constituting part of a long descending trajectory which goes
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from the peak of the penultimate pitch accent in the sentence (the last prefinal or pre-nuclear accent) to the end of the utterance (Astruc [2005], Estebas
[2003a], Prieto [2002a]). The phonological analysis of nuclear pitch accents
has been a matter of some debate in the literature, as several analyses have
been put forward. On the one hand, Prieto [2002a] proposed to label final
pitch accents in Catalan as L*. This analysis reflects the phonetic shape of
these accents, which are, at least superficially, falling. Estebas [2003a], on the
other hand, argued for a less transparent downstepped H*. Estebas [2003a]
most convincing argument is that a L* phonological analysis would predict a
low pitch pivot point on the last accented syllable, and a flat pitch track from
there to the end of the sentence, instead of a progressive fall from the prefinal peak to the end of the utterance. Extreme downstep, Estebas [2003a]’s
argument continues, may be causing H* to be “invisible”, in the sense that
no pitch peak or rise is observable, and is thus responsible for the phonetic
shape of these accents. A second argument used in Estebas [2003a] and also
in Astruc [2005] is that, when sentences consist of only one prosodic word,
the only pitch accent in the sentence, which is evidently also the last one, is
realized with a clear pitch peak. These scholars agree that, in single-accented
utterances, the “sentence-final” pitch accent is better labeled as H*. Estebas
[2003a] and Astruc [2005] argue that, since there is no obvious phonological
contrast between broad focus single-accented and multi-accented utterances,
there is no evidence for considering sentence-final accents in multi-accented
sentences as L* and those in single-accented ones as H*.
A third analysis was put forward in Astruc [2005], who proposed to analyze nuclear pitch accents with a bi-tonal configuration: HL*. This analysis
captures the phonetic realization of these pitch accents since pitch is generally higher during the pre-stressed syllable than during the stressed one,
but it does not solve the theoretical-phonological problem into which Astruc
[2005] claims Prieto [2002a]’s proposal runs, namely the lack of evidence of
phonological contrast between H* and L* or, in this case, HL*. Astruc [2005]
presents data showing that the exact phonetic shape of final falls in Central
Catalan is variable. In some sentences, a low pivot point or valley was found.
This valley seemed to align with the stressed syllable, in which case there
occurred a low pitch pivot point during that syllable or at its end. In other
sentences, there occurred no obvious valley, but a progressive fall. In this
last pattern, which was the most frequent in Astruc [2005]’s corpus, the lowest point in the sentence was the last pitch point; that is, the end of the
sentence, in which case there occurred no obvious low pivot point before the
end of the utterance (see Astruc [2005] for a more detailed explanation). In
our opinion, the phonological characterization of Catalan sentence-final pitch
accents is still an unresolved issue, since evidence does not seem to support
any of the two explanations: the predictions of a L* analysis are not always
met by the data and there is no clearly convincing evidence for the existence
of a H*. Additionally, even though the HL* label does capture some of the
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data, it is unclear whether it is in contrast with pre-final pitch accents and
it runs into the same theoretical problems into which the H* analysis runs
[Estebas, 2003a].
Turning to the case of Castilian Spanish, Face [2002a] studied in detail
the shape and alignment of final pitch accents in a corpus of read-aloud
declaratives collected in Madrid, Spain. In Madrid Spanish, in this style,
sentence-final pitch accents were found to present small, downstepped risingfalling trajectories, with rise onsets or pre-peak valleys timed with respect
to stressed-syllable onsets and with peaks occurring within the bounds of
stressed syllables (Face [2002a], Cabrera-Abreu & Garcı́a-Lecumberri [2003],
among others). The timing of pitch peaks in these pitch accents is very
different from that in prenuclear accents. The factor that conditions this
timing difference has been a matter of debate in the phonological literature,
regarding how this difference should be analyzed (Face [2002a], Face & Prieto [2006], among others). Face [2002a] found that 60% of sentence-final
pitch accents in his speech corpus of Madrid Spanish showed a clear local
rise-fall and therefore a pitch peak. In other cases, no clearly-observable rise,
but a leveled or sustained pitch trajectory followed by a fall on the poststressed syllable, was produced. These tonal gestures (leveled, non-falling)
could also be interpreted as downstepped H* pitch accents. Notice that, in
Madrid Spanish, even in the absence of clear pitch peaks, the shape of pitch
tracks during final stressed-syllables supports a downstepped H* interpretation more clearly than in the case of Central Catalan (Astruc [2005], Estebas
[2003a]).
In experiment 1, reported in Chapter 2, the acoustic characteristics of
sentence-final pitch accents in Majorcan Catalan and Majorcan Spanish were
studied in some detail. The findings were as follows. Majorcan Catalan
sentence-final pitch accents were found to show a steeply falling trajectory
starting by the end of the pre-stressed syllable and finishing towards the end
of the stressed syllable, followed by a leveled low pitch track to the end of
the utterance. The description of these pitch accents is not equivalent to
the one provided in Estebas [2003a] for Central Catalan. While in Central
Catalan the pitch track follows a progressively descending trajectory from
the peak of the penultimate pitch accent to the end of the utterance, in
Majorcan Catalan, according to our data, the falling trajectory seems to
be accelerated (steeper) during the last stressed syllable in the sentence.
Recall that Estebas [2003a] argued against a L* labeling of sentence-final
pitch accents in Central Catalan based on the fact that there was no clear
evidence of low pivot points associated with stressed syllables. In the case
of Majorcan Catalan, according to the data in experiment 1 of Chapter 2, it
would seem that a L* interpretation would make the appropriate predictions.
The Majorcan Spanish sentence-final pitch gestures described in experiment 1 of Chapter 2 mostly displayed a rising or mid-tone leveled contour.
Pre-peak valleys were found to be timed with respect to stressed syllable
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onsets while peaks or rise offsets were found to move in synchrony with
right-hand word edges (or, less clearly, with stressed syllable offsets). Peaks
or rise offsets occurred within the bounds of stressed syllables. In sum, Majorcan Spanish nuclear pitch accents were found to be similar to those of
Madrid Spanish [Face, 2002a] but different from those described for Central
and Majorcan Catalan (Astruc [2005], Estebas [2003a]). The initial hypothesis of experiment 1 in Chapter 2 regarding the differences in the overall shape
of sentence-final pitch accents between Majorcan Catalan and Spanish was
largely confirmed. This difference may be observed in Figure 4.1.
In conclusion, there seems to be a difference between Majorcan Catalan
and Spanish in the frequency of peak occurrences in sentence-final pitch
accents. Additionally, even in sentences in which there are no sentence-final
pitch peaks, phonetic differences between the two varieties are apparent, ones
are convex and the others are concave in shape. The goal of the experiments
reported here was to more deeply analyze this difference in the speech of
a larger number of participants, as well as investigating whether there is
cross-linguistic transfer of some sort, or evidence of change in any of the two
languages.

4.2
4.2.1

Methods
Materials and data collection

Forty speakers, twenty Catalan-dominant and twenty Spanish-dominant bilinguals, were asked to read a list of sentences. In order to elicit comparable
data across the two languages, it was decided to analyze pitch contours in
read-aloud broad focus declaratives. The participants did not receive any
sort of instruction regarding how the contour should sound like. No contexts
or communicative situations for the sentences were provided to the speakers.
The participants read aloud a total of six sentences per language five times
from a printed list (6 * 5 = 30). Five different lists were provided to the
subjects. Each one of the five lists contained exactly the same sentences, but
in a different random order. Each list included many (53) distractors, which
had different prosodic configurations so as to minimize the use of repetitive
list intonation (see Chapter 3). Sentences whose nuclear pitch accent was
analyzed were never adjacent.
Recall from Chapter 3 that only the twenty younger participants read
the sentence lists in both their L1 and their L2. The twenty older subjects
read only sentences in their L1. Therefore, the analysis of sentence-final
pitch accents in declarative read-aloud speech was based on a total of 1800
sentences: (1) 6 [sentences] * 20 [speakers] * 5 [iterations] * 2 [languages]
= 1200 tokens from the younger participants, plus (2) 6 [sentences] * 20
[speakers] * 5 [iterations] = 600 tokens from the older participants.
The materials controlled for:
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Figure 4.1: Two examples of broad focus read-aloud declaratives, one in
Spanish and one in Catalan. Note the difference in the shape of sentencefinal pitch accents. The last stressed syllable is the penultimate syllable
in each sentence and is here represented in capital letters. In Spanish, the
sentence-final pitch accent involves a downstepped rise with a peak, while in
Catalan the pitch track steeply apparently descends from the pre-final pitch
accent to the end of the sentence with an intervening low elbow on the last
stressed syllable. Sentences: Spanish Manólo vı́no con su hermána, Catalan
En Juán va venı́r amb sa germána ‘Juan came with his sister’ (Accent marks
represent all stressed syllables and not standard orthography.)
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1. Lexical-stress configuration (only paroxytones).
2. Quality of the stressed vowels (only /a/ or /o/).
3. Quality of the post-stressed vowels (only /a/, in Spanish, and /@/, in
Catalan)
4. Surrounding consonants (only voiced consonants, preferably sonorants).
Each sentence consisted of three prosodic words. The complete list of
sentences is included below. In the list we include here, the stressed syllable in
the last prosodic word, the one whose pitch accent was studied, is represented
in bold face for ease of reference. The list given to the subjects was written in
standard orthography, in both languages, and therefore there was no special
marking of the last stressed syllable.
• Catalan sentences
1. Na Joana viu a Bunyola ‘Joana lives in Bunyola’
2. Na Maria no és espanyola ‘Maria is not Spanish’
3. En Joan vendrá amb sa germana ‘Joan will come with his sister’
4. Està casat amb s’alemana ‘He is married with the German (lady)’
5. Sa paella està salada ‘The paella is salty’
6. Ses patates estan gelades ‘The potatoes are frozen’
• Spanish sentences
1. Juana vive en Buñola ‘Juana lives in Bunyola’
2. Marı́a no es española ‘Maria is not Spanish’
3. Juan vendrá con su hermana ‘Juan will come with his sister’
4. Está casado con la alemana ‘He is married with the German
(lady)’
5. La paella está salada ‘The paella is salty’
6. Las patatas están heladas ‘The potatoes are frozen’

4.2.2

Analytical procedures

The digital audiofiles corresponding to the speech of each of the forty participants were cut into smaller files, with each sentence in an individual audiofile.
Files were downsampled at 22.05kHz. Pitch tracks were generated for each
sentence using Praat [Boersma & Weenink, 2008]. The pitch analysis algorithm used in Praat performs an acoustic periodicity detection on the basis
of an accurate autocorrelation method. This method is more accurate, noiseresistant and robust than methods based on cepstrum or combs (see Praat’s
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manual). The arguments used in the detection algorithm were the standard ones used in Praat, except for pitch floor and pitch ceiling, which were
adapted to the characteristics of the speakers. The basic arguments controlling the recruitment of pitch candidates for the calculation of the pitch
track were as follows: a time step of 0.015 (150 pitch estimates per second),
a pitch floor of 50 Hz, a pitch ceiling of 500 Hz, and a Hanning window with
a physical length of 0.06.
For each sentence, we manually marked three temporal landmarks. The
marking of the three landmarks was done by inspecting synchronized displays
of sound waves and spectrograms as generated by Praat. See Figure 4.2
below.
1. Point A (pA): the midpoint of the vowel in the last pre-stressed syllable.
2. Point B (pB): the midpoint of the vowel in the last stressed syllable.
3. Point C (pC): the midpoint of the vowel in the last post-stressed syllable.
Two different acoustic analyses were carried out for each sentence. The
two analysis are complementary of each other.
Acoustic analysis A
In the first acoustic analysis, two more landmarks were marked in addition
to the ones outlined above: (1) an equidistant point between points pA and
pB, and (2) an equidistant point between points pB and pC. Therefore, there
were a total of 5 temporal landmarks:
1. Point 1 (P1): the midpoint of the vowel in the last pre-stressed syllable.
2. Point 2 (P2): equidistant point between points 1 and 3.
3. Point 3 (P3): the midpoint of the vowel in the last stressed syllable.
4. Point 4 (P4): equidistant point between points 3 and 5.
5. Point 5 (P5): the midpoint of the vowel in the last post-stressed syllable.
Pitch values were extracted from each one of these 5 temporal landmarks,
which amounts to 5 sequential pitch values per sentence token. Pitch values
were converted from Hz to Equivalent Rectangular Bandwidth units. The
logarithmic ERB scale was selected over the linear Hz scale because it better
expresses the relationship between Fundamental Frequency or F0 and perceived pitch, and thus facilitates the comparison of male and female voices
[Hermes & Gestel, 1991].
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f (Hz), ERB = 16.6 × log

1+f
165.4



A further normalization procedure was applied to the ERB values due to
the fact that between-speaker comparisons were crucial in our study. For each
speaker, the average pitch was calculated, also in ERB units. Afterwards,
each pitch value, for each one of the 5 landmarks, was divided by the average
pitch for that speaker. In this way, we were able to obtain pitch points
organized around 1, which represents the speaker’s average pitch and thus
make inter-speaker comparisons possible. This normalization procedure has
been used elsewhere [Grabe et al., 2007].
For this analysis, 195 sentences of the 1800 utterances collected needed
to be excluded due to disfluences, creaky voice, pitch detection errors or
temporal devoicing. Temporal devoicing or pitch detection errors in any
of the the three involved syllables caused the whole sentence token to be
excluded. In sum, we only included sentences for which we had all of the 5
pitch values. The number of included sentences amount to a total of 1605.
Acoustic analysis B
The second analysis was concerned with better describing the shape of pitch
curves in a holistic way. In the first acoustic analysis, pitch values from 5
temporal landmarks are extracted. However, in such a representation of a
pitch contour, the 5 values are unrelated or mathematically independent from
each other; that is, the 5-point sequence is not included as part of the statistical model, but included post hoc, during the critical interpretation of the
results. In order to overcome the limitations of analysis A, we carried out a
second acoustic analysis in which quadratic polynomial equations were used.
Quadratic polynomial equations are used to holistically describe curvilinear
functions and are therefore applicable to curvilinear pitch contours.
A first step in the direction of studying pitch curves with the use of
polynomial equations, within the linguistic-phonetic literature, was taken by
Andruski & Costello [2004]. In Grabe et al. [2007]’s words:
“Polynomial equations are a common mathematical approach
to the description of curves. They are mathematical expressions
involving a sum of powers in one or more variables multiplied
by constants (e.g., ax2 + bx + c). They can conveniently produce a hierarchy of descriptions of increasing complexity and
accuracy. In work on intonation in speech technology, polynomial equations constitute one of several standard approaches to
curve-fitting. Other well-known curve-fitting models of intonation
are the Fujisaki model [Fujisaki, 1992], the TILT model [Taylor,
2000], and MOMEL [Hirst et al., 2000]. Curve-fitting also lies at
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the heart of the original Pierrehumbert [1980] model of intonational phonology. Pierrehumbert modeled intonation as a series
of points connected by interpolations. Interpolations are straight
lines or curves and can be generated by polynomial equations.”
(Grabe et al. [2007]:283)
Andruski & Costello [2004] studied three Green Mong tones which are
very similar in shape. Among the seven tones of Green Mong, three display
a falling configuration. Even though these three falling tones are distinguishable based on phonation type, Andruski & Costello [2004] asked whether
they would also present slightly distinct pitch configurations. Linear (y =
bx + a) and quadratic (y = ax2 + bx + c) polynomial equations for each
pitch contour were calculated. The resulting coefficients (a, b, c) provided
a quantitative description of the slope and the shape of the curvature of
the three tones. Subsequent analysis showed that the three tones could be
discriminated above chance level on the basis of contour shape.
Grabe et al. [2007] also used polynomials to describe the rich inventory
of nuclear accents found in English spoken in the British Isles. Their goal
was to show how autosegmental- metrical accent labels (e.g., LH*, HL*,
etc) may be mapped onto relatively simple polynomial models to provide
quantitative, statistically reliable descriptions of most accent types. Instead
of using quadratic polynomial equations, Grabe et al. [2007] used orthogonal
polynomials of the Legendre family.
In quadratic polynomial equations (y = ax2 + bx + c) such as the ones
used in Andruski & Costello [2004], coefficients have a straightforward interpretation. The c-coefficient is the y-intercept, i.e. the value at which the
contour crosses the vertical (y) axis or, in other words, the y-value at which
the contour crosses the point where the horizontal axis (x ) is equal to zero.
The b- and a-coefficients together indicate the shape and direction of the
curve. Specifically, the b-coefficient expresses the slope of the tangent to the
pitch contour at the y-intercept. This is essentially the direction or slope
of the pitch contour. The a-coefficient indicates how wide or narrow the
curve of the parabola is and whether the parabola opens upward or downward; that is, whether it is convex or concave. Table 4.1 schematizes the
relationship between b- and a-coefficients and their respective curves. For
the present experiments, quadratic polynomial equations, such as the ones
used in Andruski & Costello [2004], were selected.
Pitch tracks were calculated using the general settings outlined above.
The time and pitch coordinates of all the pitch points generated by the
tracking algorithm, 150 per second, were extracted (in Hz) and stored in
individual matrices. All the pitch values of the y*x pitch-curve coordinates
were divided by the speaker’s average [Grabe et al., 2007]. In this way, pitch
values were normalized and were thus comparable across speakers. There
was no time normalization, but time values were processed as follows. All
the time values of the x*y pitch-curve coordinates were represented with
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Table 4.1: Shapes of curves as described by b- and a-coefficients in quadratic
polynomial equations (y = ax2 + bx + c). (Adapted from Andruski &
Costello [2004].)
Coefficient b Coefficient a Description of the curve
negative
positive
concave and falling
negative
0
straight and falling
negative or 0
negative
convex and falling
positive
negative
rising then falling
positive or 0
positive or 0
level or rising

respect to temporal point pB, which corresponds to the midpoint of the
vowel in the last stressed syllable in the sentence (see above). This was done
by subtracting the temporal value of all pitch-curve coordinates from the
temporal value of pB (time of point x minus time of pB). Consequently, for
each pitch-curve representation or matrix, the corresponding time values of
all pitch coordinates before pB were negative and those after it were positive.
Points or pitch coordinates were extracted exclusively between pA and pC
because, upon cursory examination of the data, it was observed that pitch
tracks within these boundaries would be sufficient to represent cross-language
intonational differences of sentence-final pitch accents. An example of a
segmented pitch contour is displayed in Figure 4.2. Note points pA and pC,
which are the temporal boundaries of the extracted pitch segment, and point
pB, which represents the midpoint of the stressed vowel.
Each individual matrix or pitch-curve representation was submitted to
a linear model in order to calculate its best fit quadratic curve. The three
coefficients of the corresponding quadratic equation were extracted from the
model and stored in a text table. Coefficients were then submitted to inferential statistics, using analyses of variance (ANOVAs). The complete procedure was carried out with the use of a series of custom-written R procedures.
R is a multi-platform open-source language and environment for statistics,
mathematics and graphics [R Development, 2007].
In our experiments, since time values were represented with respect to
the temporal values of point pB, y-intercept values or c-coefficients, provide
an estimate of the pitch value of the curve at the midpoint of the last stressed
vowel.
For this analysis, 46 of the 1800 utterances collected needed to be excluded
due to disfluences, creaky voice, gross pitch detection errors or significant
devoicing. The included sentences amount to a total of 1754. More sentences
could be included in the second acoustic analysis than in the first one because
curvilinear estimates with quadratic functions are robust even when nonprimary periods of the curve are not represented. This is not possible in
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Figure 4.2: Example of segmented sentence-final pitch contour. Pitch values
were extracted from the time of pA to the time of pC and their temporal
values were represented with respect to the temporal value of pB. Pitch
contours or segments extracted in this way were later submitted to linear
models, using quadratic polynomial equations, to calculate best-fit quadratic
curves [Andruski & Costello, 2004].
sequential landmark pitch representations such as the one in analysis A.

4.3

Research question 1: Variation in L1
speech

The main questions we wish to address in this section are as follows. First,
is there evidence for a language difference in the shape of sentence-final pitch
accents in the speech of our forty bilingual participants? Second, is there
evidence of change in the intonational system of any of the two languages?
What is the direction of this change, if found? Is this change contact-induced?
Is there evidence of any type of transfer (L1-to-L2 [substratum transfer] or
L2-to-L1 [borrowing]) or mutual convergence or divergence?

4.3.1

Data selection

In order to answer these questions, a subset of the whole corpus was extracted: all the sentences that the forty participants read in their first or
dominant language (L1). In this way, we may compare the Catalan of
Catalan-dominant bilinguals with the Spanish of Spanish-dominant bilinguals. Since subjects were also ordered by age and gender, we may be able
to see whether there is gender- and/or age-dependent variation within the
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data subset of any of the two languages.
This subset consisted of a total of 1044 sentences, 533 from Catalan and
511 from Spanish. With respect to gender, 536 of the sentences in this subset
were produced by female participants and 508 by males. Regarding age, 495
of the utterances were read by the older subjects and 549 by the younger
ones.

4.3.2

Results

Acoustic analysis A
Figures 4.3 to 4.6 display average sentence-final pitch contours for the twenty
Catalan-dominant speakers, organized by age and gender in the following
order: younger males (Figure 4.3), older males (Figure 4.4), younger females
(Figure 4.5), older females (4.6). Figures 4.7 to 4.10 show average pitch
contours for the twenty Spanish-dominant bilinguals, also organized by age
and gender in the same order than the Catalan subjects: younger males
(Figure 4.7), older males (Figure 4.8), younger females (Figure 4.9), older
females (4.10). Average pitch representations were created by calculating
the average normalized pitch value of all pitch values in each one of the 5
positions or temporal landmarks. Recall that normalized pitch values are
measured with respect to 1, which stands for the speaker’s overall average
pitch level for the selected section of pitch segments.
Cursory inspection of average pitch contours in these figures suggest the
following conclusions:
1. For Catalan-dominant younger males (Figure 4.3), four of the five
speakers displayed average concave falling contours, and one displayed
an average alsmost-straight falling contour. All five Catalan-dominant
younger females (Figure 4.4) used, on average, concave falling contours. These findings were not unexpected. The results of experiment 1 of Chapter 2, using different analytical procedures, suggested
that Catalan-dominant subjects used mostly falling pitch configurations with low pivot points or valleys occurring within the bounds of
stressed syllables (see also Astruc [2005] for Central Catalan data).
Even though for the present experiment we did not measure the placement of valleys, the falling concave average contours displayed in Figures 4.3 to 4.10 show that the pitch level difference between the midpoint of the pre-stressed vowel (point 1) and the midpoint of the stressed
vowel (point 3) is greater than that between the midpoint of the stressed
vowel (point 3) and the post-stressed vowel (point 5). In other words,
these findings suggest that, for most of our Catalan-dominant younger
speakers, there was more of a pitch fall from the pre-stressed to the
stressed than from the stressed to the post-stressed, which conceptually agrees with the presence of low tones or tonal pressures on stressed
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Figure 4.3: Catalan-dominant younger males. The contours were created by
displaying speaker-dependent average pitch values for each one of the five
pitch*time coordinates, time is normalized in five equidistant points.
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Figure 4.4: Catalan-dominant older males. The contours were created by
displaying speaker-dependent average pitch values for each one of the five
pitch*time coordinates, time is normalized in five equidistant points.
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Figure 4.5: Catalan-dominant younger females. The contours were created
by displaying speaker-dependent average pitch values for each one of the five
pitch*time coordinates, time is normalized in five equidistant points.
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Figure 4.6: Catalan-dominant older females. The contours were created by
displaying speaker-dependent average pitch values for each one of the five
pitch*time coordinates, time is normalized in five equidistant points.
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Figure 4.7: Spanish-dominant younger males. The contours were created by
displaying speaker-dependent average pitch values for each one of the five
pitch*time coordinates, time is normalized in five equidistant points.
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Figure 4.8: Spanish-dominant older males. The contours were created by
displaying speaker-dependent average pitch values for each one of the five
pitch*time coordinates, time is normalized in five equidistant points.
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Figure 4.9: Spanish-dominant younger females. The contours were created
by displaying speaker-dependent average pitch values for each one of the five
pitch*time coordinates, time is normalized in five equidistant points.
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Figure 4.10: Spanish-dominant older females. The contours were created by
displaying speaker-dependent average pitch values for each one of the five
pitch*time coordinates, time is normalized in five equidistant points.

125

syllables or nearby in Majorcan Catalan sentence-final pitch accents.
2. For Catalan-dominant older males (Figure 4.5), a very different picture arises. Three of the five subjects used, on average, rising contours. This finding was unexpected and was likely caused by the fact
that these three speakers used continuation rises or intermediate highpitched boundary tones, instead of “typical” utterance-final pitch accents. In other words, these three speakers seemed to be using a list
intonation, in the sense that they were likely marking, with a final rise,
that there was more “information” coming up after a given sentence;
that is, another sentence. In Romance, high-pitched boundary tones
are common in mid-utterance positions in order to mark non-finality
(e.g. D’Imperio et al. [2005], Elordieta et al. [2005]). The productions
of Catalan-dominant older females (Figure 4.6) were more similar to
the ones by the younger generation: they used mostly falling configurations. Speakers CT17FO and CT19FO were found to use, on average,
mostly concave falling pitch contours. Speakers CT16FO and CT20FO
used almost straight falling configurations. Finally, speaker CT18FO
was found to use, on average, convex falling melodic trajectories.
3. The average intonational contours used by the five Spanish-dominant
younger males (Figure 4.8) show that they mostly used generally-falling
convex curves. Only in two cases it was possible to observe pitch peaks
on time point 3 (midpoint of stressed syllable). For the other three
participants, curves were peakless but still convex; that is, negative
pitch level differences between points 1 and 3 were smaller than the
ones between points 3 and 5. These melodic configurations, although
also generally falling, are different from those used by the Catalandominant younger males. Overall, these findings agree with those from
experiment 1 of Chapter 2 and Face [2002a]. The case of Spanishdominant younger females was less clear cut (Figure 4.8). One of the
subjects used final rises (see above, for Catalan-dominant older males),
and the other four used slightly falling straight or even concave contours
(we turn to this issue below).
4. Regarding the five Spanish-dominant older males (Figure 4.9), average
contours show that they mostly used generally falling convex configurations. In two cases, a clear peak may be observed on point 3: SP06MO
and SP10MO. For the other three subjects, the presence of a peak was
unclear. In these three cases, however, descending average trajectories
were doubtlessly still convex (SP07MO, SP08MO and SP09MO). For
the five Spanish-dominant older females (Figure 4.10), findings were
similar. Two of the speakers (SP16FO and SP19FO) clearly used falling
convex contours, like most males. Subjects SP17FO and SP18FO used,
on average, slightly falling straight contours. Finally, one of the sub126

Table 4.2: Results of ANOVAs analyzing pitch levels in three time points
(point 1, point 3 and point 5, which stand for pitch at pre-stressed syllable’s
midpoint, pitch at stressed syllable’s midpoint and pitch at post-stressed
syllable’s midpoint, respectively), as a function of language, gender and age.
For all comparisons, df = 1, 1036.
Factor
Language
Gender
Age
L*G
L*A
G*A
L*G*A

Point 1
Point 3
F=82.25; p<.001 F=34.7; p<.001
F=4.62; ns
F=3.66; ns
F=41.8; p<.001 F=21.67; p<.001
F=3.94; ns
F=4.18; ns
F=23.39; p<.001
F=2.85; ns
F=54.03; p<.001
F=3.92; ns
F=36.05; p<.001
F=0.10; ns

Point 5
F=0.35; ns
F=5.73; ns
F=11.11; p<.001
F=15.82; p<.001
F=9.78; p<.01
F=49.96; p<.001
F=28.83; p<.001

jects (CT20FO) was found to use rising contours, probably continuation
high boundary tones (see above, for Catalan-dominant older males).
Normalized pitch values for points 1, 3 and 5 were submitted to three independent three-way ANOVAs, one for each of the three time points. Main
factors were language, gender and age. The alpha or significance level was
set at p = 0.01. The results of the three ANOVAs can be observed in Table
4.2. The ANOVA for point 1 revealed significant effects of language and
age, but not of gender, and significant language by age, gender by age and
three-way interactions. The ANOVA for point 3 revealed significant effects of
language and age, but not of gender, and no significant interactions. Finally,
the ANOVA for point 5 revealed significant effects of age, but not of language or gender, and significant interactions of all paired and the three-way
comparisons.
Figure 4.11 explores the effects of language by displaying average pitch
values and confidence intervals for the Catalan and Spanish data, for the three
points. It can be observed that, overall, sentence-final pitch accents start
higher in Catalan than in Spanish (panel (a)), are higher in Spanish than in
Catalan by the stressed vowel’s midpoint (panel (b)), and end in similar low
positions (panel (c)). This general picture agrees with our observations that
sentence-final pitch accents in Catalan are mostly concave falling while in
Spanish they are convex falling, some times with a downstepped peak on the
stressed syllable. In conclusion, the overall results show that the production
of sentence-final pitch accents in read-aloud declaratives by Catalan-Spanish
bilinguals differs as a function of linguistic background and/or language used.
More specifically, the Spanish of Spanish-dominant bilinguals differs from the
Catalan of Catalan dominant bilinguals.
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Figure 4.11: Group means and confidence intervals of normalized pitch values
at three time points (point 1, point 3 and point 5) representing melodic
contours of sentence-final pitch accents. Point 1 is the midpoint of the prestressed syllable’s vowel; point 3 is the midpoint of the stressed syllable’s
vowel, and point 5 is the midpoint of the post-stressed syllable’s vowel. Data
are represented as a function of time point and language (Catalan [CT] vs.
Spanish [SP]).
Table 4.2 also provides information about the effects of the other two
factors, gender and age of the participants. This information is useful since
it may point towards preliminary evidence for the existence of a change in
progress in either Catalan or Spanish.
In order to explore gender and age effects and all the interactions revealed
by the ANOVAs whose results are reported in Table 4.2, two subsets were
extracted from the general L1 subset. First, we extracted all the Spanish
sentences read by the Spanish-dominant speakers (Spanish-L1 subset), and
then all the Catalan sentences by the Catalan-dominant (Catalan-L1 subset)
subjects. The two subsets were explored in this order: (1) Spanish-L1 subset,
and (2) Catalan-L1 subset.
Spanish-L1 data subset The pitch values in the Spanish-L1 subset were
submitted to three independent ANOVAs, one for each of the three main time
points: point 1, point 3, and point 5. Main factors were gender and age. For
point 1, no significant main effects of gender [F(1,507)=0.04; ns] nor age
[F(1,507)=1.26; ns] were found, and no significant interaction. For point 3,
the ANOVA revealed significant effects of both gender [F(1,507)=7.63; p<.01]
and age [F(1,507)=17.81; p<.001], but no significant interactions. Regarding
point 5, the ANOVA found significant effects of gender [F(1,507)=16.66;
p<.001], but not of age [F(1,507)=0.02; ns], and no significant interaction
between the two. The findings we wish to highlight are those for point
3. The values at point 3 are indicative of the size of the parabola, either
convex or concave. The results of the ANOVA reveal that younger subjects
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Figure 4.12: Average contours in sentence-final pitch accents of Spanishdominant older and younger males and older and younger females. Contours
were based on five time landmarks from which pitch was extracted. Pitch
was normalized across speakers.
have a lower pitch value at the stressed syllable’s midpoint than older ones.
Regarding gender differences, they reveal that females have a lower pitch
value than males at that time point. Since the interaction was not significant,
we conclude that gender differences hold for both age groups or, vice versa,
age differences hold for both gender groups. The results of the ANOVA for
point 5 show that males use a lower pitch level on post-stressed syllables than
females. The combined interpretation of these results suggest that the size
of convex parabolas in sentence-final pitch accents in Majorcan Spanish was
greater for the older than for the younger participants, greatest of all for the
older males and smallest of all for the younger females. This pattern may be
observed in Figure 4.12. Figure 4.12 shows that there is a reduction in the size
of convex curves in the following order: older males >younger males :: older
females >younger females. Due to the fact that the size of convex parabolas
on sentence-final pitch curves was smaller for the younger participants than
for the older ones and there was also gender-dependent variation, we conclude
that there seems to be a trend in progress towards not realizing pitch peaks
in sentence-final pitch accents in Majorcan Spanish.
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Figure 4.13: Average contours in sentence-final pitch accents of Catalandominant younger males and females. Contours were based on five time
landmarks from which pitch was extracted. Pitch was normalized across
speakers.
Catalan-L1 data subset With respect to variation within the CatalanL1 subset, we decided to exclude age as a factor. Recall from Figures 4.4
and 4.6 that several of the older Catalan-dominant subjects tended to use
rising contours. We believe that these rising contours are not comparable
with the other contours analyzed in the present experiment because they
may be interpreted as continuation or non-finality markers (D’Imperio et al.
[2005], Elordieta et al. [2005]). For this reason, the only factor we included
was gender, and consequently, exclusively the L1 sentences of the younger
Catalan-dominant subjects were included. The data from the older participants were simply discarded. Pitch values at time points 1, 3 and 5 were
submitted to three independent Welch two-sample t-tests, since we had no a
priori hypothesis regarding directionality. The t-tests revealed marginallysignificant gender differences at point 1 [t(514.4)=2.43; p=.01], but not at
points 3 [t(444.6)=0.16; ns] and 5 [t(510.7)= -0.99; ns]. The direction of the
difference revealed by the t-test performed on the values for point 1 show that
males tended to start their contours slightly higher than females. In other
words, pitch was significantly higher at the midpoint of the pre-stressed syllable’s vowel for males than for females. Pitch values at the other two points
did not vary as a function of gender. This suggests that pitch contours were
slightly more concave for younger males than for younger females in Catalan.
These average patterns may be observed in Figure 4.13. Since the effects of
gender were not robust, we believe that no clear evidence is available for the
existence of a gender marker in the shape of sentence-final pitch contours in
Catalan.
In the following section, we compare the present results with those obtained using a different analytical procedure. In part, our goal was to find
out whether using a different analytical procedure would lead to different or
comparable results for the same pool of data. If similar results were to be
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Table 4.3: Results of ANOVAs analyzing the coefficients of the polynomial
equations describing best-fit quadratic curves, as a function of language,
gender and age. For all comparisons, df = 1, 1149.
Factor
Language
Gender
Age
L*G
L*A
G*A
L*G*A

y-intercept
slope
parabola
F=6.34; p=.01 F=18.03; p<.001 F=241.48; p<.001
F=0.17; ns
F=6.59; p<.01 F=83.54; p<.001
F=8.16; p<.01 F=32.37; p<.001 F=72.07; p<.001
F=0.66; ns
F=38.72; p<.001 F=60.65; p<.001
F=3.69; ns
F=14.97; p<.001
F=0; ns
F=3.96; ns F=103.04; p<.001
F=1.70; ns
F=0.02; ns
F=37.07; p<.001
F=0.67; ns

obtained, one of the two analytical procedures would be selected for use in
further comparisons.
Acoustic analysis B
For analysis B, the three coefficients of the quadratic polynomial equation
corresponding to each best-fit curve were submitted to three independent
analyses of variance (ANOVAs) using language, gender and age as main
factors. Table 4.3 shows the results for the three ANOVAs, one for each
dependent variable: a-coefficient, b-coefficient and c-coefficient. For ease of
reference, we will refer to the coefficients as follows (see Andruski & Costello
[2004]):
• c-coefficient = y-intercept or pitch value at the curve’s midpoint.
• b-coefficient = slope.
• a-coefficient = parabola or size of parabola.
The ANOVA results in Table 4.3 reveal marginally significant effects of
language and significant effects of gender on y-intercept values. These findings replicate those for point 3 in analysis A. This means that both analyses
show that Spanish speakers present overall higher pitch levels by stressed
syllable midpoints than Catalan subjects. Older speakers have higher pitch
values than younger subjects. Also, highly significant effects of all three factors and all interactions were found for slope values. Regarding parabola
values, all three factors significantly affected the dependent variable, and
there was a language by gender interaction. Figure 4.14 shows average values and confidence intervals for the three coefficients as a function of language. In this figure, the marginal difference between Catalan and Spanish
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Figure 4.14: Group means and confidence intervals of the three coefficients
provided by linear models using quadratic polynomial equations. The coefficients represent melodic contours of sentence-final pitch accents. Data are
represented as a function of coefficient (y-intercept, slope and parabola) and
language (Catalan [CT] vs. Spanish [SP]).
in y-intercept is observable, as well as the clear differences in the other two
coefficients. More specifically, slope was found to be more steeply falling in
Catalan than in Spanish. Regarding the sizes of the parabolas, panel (c)
of Figure 4.14 shows that Catalan-dominant subjects presented, on average,
positive coefficients while Spanish-dominant speakers presented, on average,
negative coefficients. Recall the combined interpretations of coefficients b
and a, as summarized in Table 4.1 [Andruski & Costello, 2004]. Overall, the
results suggest that Catalan-dominant speakers used mostly falling concave
contours while Spanish-dominant speakers used mostly falling convex ones.
These findings are in complete agreement with those reported in the previous
section, in which different analytical procedures were used.
Table 4.3 provides information about the effects of the other two factors, gender and age. In order to better explore gender and age effects, two
subsets were extracted from the general L1 data subset, as it was done in
the previous section. First, we extracted all the Spanish sentences read by
the Spanish-dominant speakers (Spanish-L1 subset), and then all the Catalan sentences read by the Catalan-dominant (Catalan-L1 subset) subjects.
The two subsets were explored in this order: (1) Spanish-L1 subset, and (2)
Catalan-L1 subset.
Spanish-L1 data subset The coefficients in the Spanish-L1 subset were
submitted to three independent ANOVAs, one for each of the three coefficients, y-intercept, slope and parabola. Main factors were gender and age.
For y-intercept, significant main effects of age were revealed [F(1,582)=10.02;
p<.01], but not of gender [F(1,582)=0.79; ns], and no significant interaction. For slope or b-coefficient, the ANOVA revealed highly significant ef132

fects of gender [F(1,582)=7.63; p<.001] but not of age [F(1,582)=1.97; ns],
and a significant interaction between the two factors [F(1,582)=7.97; p<.01].
Regarding the a-coefficient or the size of the parabola, the ANOVA found
highly significant effects of both gender [F(1,582)=117.29; p<.001] and age
[F(1,582)=27.31; p<.001], but no significant interaction between the two
factors. Figure 4.15 shows the patterns for slope and size of parabola as
a function of age and gender within the Spanish-L1 data subset. It can
be observed that slopes were more steeply falling for younger males than
for younger females, while there were no gender differences within the older
group of participants. In almost all cases, for all four groups of speakers, the
direction of the curve was negative; that is, falling. Regarding a-coefficients
or parabola sizes, there were differences in the size and even the shape of the
parabolas as a function of both gender and age. Older males used mostly
convex parabolas. Younger males also used convex parabolas, but smaller in
size. Older females used slightly convex curves, while younger females used
slightly concave or even straight-to-concave curves.
Overall, the results from analysis A and the present ones seem to point
towards the same conclusions for this data subset. There seems to be a
trend towards the loss of large convex parabolas in the speech of our twenty
Spanish-dominant participants in the sense that older subjects used greater
convex curves, with peaks on stressed syllables, than the younger participants, who use less pronounced convex falling configurations. The revealed
gender differences also suggest that younger females are innovating in using
concave curves, relatively similar to the ones used by the Catalan-dominant
speakers in Catalan. The shape of sentence-final pitch accents varies from
pronounced convex trajectories in the case of older males, to slightly concave
ones in the case of younger females. Younger males and older females stand
somewhere in the middle. In other words, just as for analysis A, we can establish a scale in the following order, from more convex to slightly concave:
older males >younger males :: older females >younger females.
Catalan-L1 data subset With respect to variation within the Catalan-L1
subset, we decided to exclude age as a factor due to the fact that several of
the older Catalan-dominant subjects tended to use rising contours and we
believe that these rising contours are not comparable with the other contours analyzed in the present experiment because they may be interpreted as
continuation or non-finality markers (D’Imperio et al. [2005], Elordieta et al.
[2005]). For this reason, exclusively the L1 sentences of the younger Catalandominant subjects were investigated. The data from the older participants
were simply discarded. Coefficients were submitted to three independent
Welch two-sample t-tests.
The t-tests revealed no significant gender-dependent effects for y-intercept
[t(166.42) = 1.517; ns] and parabola size [t(255.61) = -0.6; ns], but a highly
significant effect for slope [t(226.15) = 8.82; p<.001]. In other words, there
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were no male-female differences in the shape or size of parabolas (they were
similarly concave in all cases), but there were differences in the steepness of
the overall fall, which was slightly steeper for males than for females. These
findings agree with those for analysis A. In analysis A, it was found that
males started their contours slightly higher than females (pitch level at point
1). Since there were no level differences for points 3 and 5, we concluded
that there was more of a fall for males than for females. The argument is
as follows: if fall take the same time to realize, then they will be steeper
for males because there is more of a pitch level difference between point 1
and point 5 for them. However, we also interpreted the results for analysis
A to suggest that pitch contours were slightly more concave for males than
for females, because there was no difference at point 3 and thus there was
more of a fall between points 1 and 3 for males than for females. The present
results show that the difference in the shape of the curve does not hold when
using a different analytical procedure. Thus, we reinterpret the results for
analysis A to mean that there was more of a fall for males than for females
overall, but a similar degree of concavity.

4.3.3

Summary

In this section, we aimed to address the following research questions. First,
is there evidence for a language difference in the shape of sentence-final pitch
accents in the speech of forty bilingual participants? Second, is there evidence of change in the intonational system of any of the two languages? Is
there evidence of gender- or age-dependent variation in the melodic system
of Catalan and/or Spanish?
In order to answer these questions, a subset of the whole corpus was extracted: all the sentences that the forty participants read in their first or
dominant language (L1). In this way, we were able to compare the Catalan
of Catalan-dominant bilinguals with the Spanish of Spanish-dominant bilinguals. Since subjects were ordered by age and gender, we were able to find
out whether there was gender- and/or age-dependent variation within the
data subset of any of the two languages.
The investigation was operationalized with the use of two analytical procedures. In analysis A, pitch values at five different time points were extracted. Of the five time points or landmarks, three were more relevant: (1)
midpoint of pre-stressed syllable’s vowel, (2) midpoint of stressed syllable’s
vowel, and (3) midpoint of post-stressed syllable’s vowel. In all cases, these
were the last three syllables of broad focus declarative sentences. By estimating pitch values at these landmarks we were able to observe and analyze
the overall shape of sentence-final pitch accents in both languages.
In analysis B, a holistic approach to curve description was implemented.
Best-fit quadratic curves were calculated for each pitch segment, between
the midpoint of the pre-stressed syllable’s vowel and the midpoint of the
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post-stressed syllable’s vowel. The three coefficients of the quadratic equations describing the best-fit curve were extracted and submitted to statistical
analyses. The three coefficients provided information about overall pitch level
(which had been normalized to allow inter-speaker comparisons), overall direction of curve (rising or falling) and size of parabola (degree of concavity
or convexity). The two analytical procedures are similar. One of our goals
was to compare and evaluate them so one of them could be chosen for further
investigations. Overall, it was shown that the two procedures lead to very
similar results and conclusions. Also, we believe that the two procedures
validate each other.
First, our aim was to answer the question of whether there are differences
between Spanish and Catalan in the shape of sentence-final pitch accents.
Previous research on related dialects had indirectly suggested that this was so
(e.g. Astruc [2005], Estebas [2003a], Face [2002a]). Additionally, experiment
1 of Chapter 2 had also shown, for a total of 12 speakers, that for the two
varieties under investigation, Majorcan Catalan and Majorcan Spanish, there
were robust differences in this respect. Our hypothesis, based on our pilot
study and on previous research, was that Catalan-dominant bilinguals would
mostly use falling concave pitch contours, while Spanish-dominant bilinguals
would use either rising-falling (convex) or falling convex curves.
Second, our intention was to answer the question of whether there is ageand/or gender-dependent variation in any of the two languages. We aimed to
answer this question because our main goal was to investigate the existence
of potential contact-induced changes in the intonation of any of the two languages. In other words, our question was as follows: Is there evidence for
the transfer of intonational features from Catalan to Spanish or vice versa?
We had no specific hypotheses regarding age- and/or gender-dependent variation for any of the two languages because there was no previous research
addressing this question.
The findings were as follows:
1. Overall, our hypotheses regarding the differences between Spanish and
Catalan in the shape of sentence-final pitch accents were confirmed.
Spanish-dominant bilinguals were found to use rising-falling or falling
convex contours, while Catalan-dominant bilinguals mostly presented
steeply falling concave contours. These findings agree with previous
ones for related dialects of both languages (Astruc [2005], Estebas
[2003a], Face [2002a]). Estebas [2003a] and Astruc [2005] showed that,
for Central Catalan, sentence-final pitch accents are generally falling.
In some cases, concave curves are used in this Peninsular dialect. Astruc [2005] proposed to label these pitch accents as HL*. In our opinion,
our Majorcan Catalan data support Astruc [2005]’s phonological analysis in that a clear low tone was realized, in most cases, on stressed
syllables; that is, on the last stressed syllable of most utterances. On
the other hand, Estebas [2003a] opposed a (H)L* phonological label, for
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Central Catalan, based on the fact that most Central Catalan sentencefinal pitch accents seem to display a straight falling trajectory that goes
from the peak of the sentence-penultimate pitch accent to the end of the
sentence. That is, in most cases, no observable low tones are realized
on sentence-final stressed syllables. For this reason, Estebas [2003a]
proposed a downstepped H* analysis. Our Majorcan Catalan data differ from Estebas [2003a] Central Catalan data and do not support a
H* interpretation.
2. Regarding the case of Spanish, many Majorcan Spanish speakers seem
to behave similarly to Madrid Spanish speakers [Face, 2002a]. It was
found that several subjects used a rising-falling or convex configuration.
The shape of these pitch accents agrees with a H* or LH* interpretation
in the sense that an observable, although significantly downstepped,
high tone is present in most cases. The intensity of the downstep varied
from individual to individual.
3. Age- and gender-dependent variation within the Spanish data subset
suggests the existence of a change in progress towards the realization of
less convex or more downstepped contours. That is, older subjects were
found to use greater rising-falling configurations than younger speakers,
who, on average, used falling contours with a slightly convex shape.
Gender-dependent variation was also apparent: younger females were
found to be more advanced than younger males in the sense that they
realized, on average, slightly concave curves. A scale, from more convex
to less convex (or even slightly concave) was found: older Spanishdominant males >younger males :: older females >younger females.
4. For some reason that remains unclear, older Catalan-dominant subjects, mostly males, tended to use final rises while reading the list of
sentences. Since we believe that final rises are not representative of
utterance-final pitch accents in this language, we decided to exclude
the older speaker data from further investigations. For the younger
Catalan-dominant data subset, it was shown that gender differences,
although present, were neither robust nor significant, for the most part.
5. Even though there were differences in the shape of sentence-final pitch
accents between younger Spanish-dominant females and Catalan- dominant subjects, the shape of their pitch curves resembled that of Catalan more than that of any other group of Spanish- dominant speakers
resembled that of Catalan. For this reason, we believe that this contactinduced change in progress is being introduced, in Spanish, by female
speakers.
In conclusion, the present investigation showed that Catalan and Spanish,
as spoken in Majorca, differ in their phonetic realization of sentence-final
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pitch accents. The appropriate phonological characterization of nuclear pitch
accents in both languages was also discussed. It was proposed that the
present data suggests that Majorcan Catalan nuclear pitch accents should be
labeled as L* or (HL)*, while Spanish ones should be labeled as H* or (LH)*.
Crucially, there seems to be evidence for the existence of low tones associated
with nuclear stressed syllables in Majorcan Catalan and of high tones in
Spanish. These findings replicate those from one of the experiments reported
in Chapter 2, for an essentially similar group of subjects. In the present
case, however, more subjects were recruited and a very different, and more
reliable, acoustic analysis was carried out. The phonological characterization
of alignment patterns or of trailing tones is left for future research [Face &
Prieto, 2006].
The melodic configuration of sentence-final pitch accents, in Spanish, varied as a function of age and gender of the subjects. It was found that younger
Spanish-dominant females resemble Catalan speakers more than any other
group of Spanish dominant speakers. On the other hand, older Spanishdominant males seem to differ from Catalan subjects more drastically. We
believe that this is evidence for the existence of a change in progress in the
intonational system of Spanish, as spoken in Majorca, and that this change
in progress is induced by intensive contact. In particular, we propose that
Spanish-dominant females are slowly converging with Catalan speakers in
their phonetic realization of nuclear pitch accents in declaratives.

4.4

Research question 2: Variation in L2
speech

In the present section, L2 productions of a total of twenty of the forty speakers
were investigated and compared with L1 speech. All the younger subjects
that participated in the experiment reported in the previous section were
also recorded, under similar conditions, while using their L2. Here, we compare the Catalan of L1 speakers (Catalan-dominant) with that of L2 speakers (Spanish-dominant), and the Spanish of L1 speakers (Spanish-dominant)
with that of L2 speakers (Catalan-dominant).
Our main goal was to find out whether there is evidence for the existence
of L1-dependent variation in Catalan and/or Spanish, and whether intonation
is a part of this variation. That is, we aim to answer whether there is melodic
evidence for the existence of differences within Catalan and/or Spanish as
a function of dominant language. Indirectly, this experiment will also be
able to answer whether there is evidence of transfer of intonational patterns
from Catalan to Spanish or vice versa. More specifically, we will be able to
see whether bilinguals transfer the melodic patterns of their L1 into the L2
(substratum interference) as has been reported elsewhere (Atterer & Ladd
[2004], Colantoni & Gurlekian [2004], Gut [2005], Jilka [2000], Mennen [2004],
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Mennen [2006], O’Rourke [2005], Queen [1996], Roosman [2005], Willems
[1982]).
A balanced number of males and females was represented both as L1 and
as L2 speakers in both languages. In this way, we were able to investigate
gender-dependent variation and its interaction with the variation that may be
potentially motivated by differences in the linguistic background or language
dominance patterns of the speakers.

4.4.1

Data selection

In order to study the effect of linguistic background on both Catalan and
Spanish, two independent data subsets were extracted from the main corpus:
(1) all the Catalan (Catalan corpus) and (2) all the Spanish (Spanish corpus)
sentences. For each subcorpus, half of the sentences had been produced by
L1 speakers and the other half by L2 speakers. For instance, within the
Catalan corpus, even though all the sentences were read in Catalan, half of
them were produced by Catalan-dominant and the other half by Spanishdominant bilinguals. The same was true for the Spanish corpus. In this way,
the same speakers who were L1 subjects in one corpus were L2 subjects in
the other.
Analytical procedures
For the present investigations, only one of the two previously evaluated analytical procedures was selected. In the preceding section, it was shown
that both acoustic analysis A and B provided comparable results. Here,
only the results of analysis B are reported. In analysis B, pitch segments
(from the midpoint of the pre-stressed syllable’s vowel to the midpoint of
the post-stressed syllable’s vowel) were submitted to linear models, using
quadratic polynomial equations. The three coefficients corresponding to the
best-fit curve for each pitch segment were submitted to subsequent inferential
statistics. The three coefficients provide holistic information on the shape of
curves: (1) overall pitch level or y-intercept, (2) direction and steepness, and
(3) size of parabola or degree of concavity/convexity.

4.4.2

Variation in Catalan

There were a total of 598 sentences in the Catalan data subset: 300 utterances
were recorded by Catalan-dominant (L1) and 298 by Spanish-dominant (L2)
speakers. Regarding gender, 301 sentences were read by male subjects and
297 by female subjects. There was a balanced number of males and females
as L1 and L2 speakers.
The data were submitted to three independent two-way ANOVAs, one for
each of the three coefficients of the quadratic polynomial equations. Main
factors were background (L1 vs. L2 speaker) and gender. The significance
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Table 4.4: Results of ANOVAs analyzing the coefficients of the polynomial
equations describing best-fit quadratic curves, as a function of linguistic background (L1 vs. L2 speaker) and gender. Catalan data. For all comparisons,
df = 1, 594.

Factor
Background
Gender
B*G

y-intercept
slope
parabola
F=11.86; p<.001 F=36.53; p<.001 F=146.71; p<.001
F=1.62; ns F=160.37; p<.001 F=50.29; p<.001
F=8.32; p<.01
F=0.2; ns
F=61.57; p<.001

or alpha level was set at p = 0.01. The results of the three ANOVAs are
displayed in Table 4.4.
In Table 4.4 it can be observed that, regarding y-intercept values, there
was a significant effect of background, but not of gender, and a significant
interaction between the two factors. L2 speakers (Spanish-dominant) were
found to present slightly higher y-intercepts than L1 speakers.
Figure 4.16 shows the average values and distributions of parabola and
slope coefficients as a function of linguistic background and gender. In panel
(a) it can be observed that, for all subjects, sentence-final pitch accents were
mostly falling, since most values were negative. Males were found to use
steeper falls than females. There was also a background-dependent difference
in the sense that L1 speakers of Catalan used steeper falling contours than
L2 speakers. The lack of interaction between the two factors revealed by the
ANOVA comes from the fact that gender differences hold across background
groups and vice versa.
Regarding a-coefficients or parabola sizes, the ANOVAs revealed significant effects of both factors and a significant interaction between the two.
Figure 4.16 shows that this effects come from the fact that L2 male speakers
differ from the other three groups of subjects. In other words, L2 female
speakers patterned with Catalan-dominant (L1) subjects, both males and
females. This is hardly an unimportant finding.
Recall that positive a- coefficients, when combined with negative b- coefficients, describe concave falling curves. On the other hand, also with
negative b-coefficients, negative a-coefficients describe falling convex curves.
The results of the present experiment show that L1 speakers of Catalan,
both males and females, tended to use concave falling pitch contours. Female Spanish-dominant speakers, L2 speakers of Catalan, patterned with
Catalan-dominant bilinguals in using concave contours. Curves were slightly
concave in their case. However, slope values revealed that their falls were
not as steep as those produced by the native Catalan speakers. Spanishdominant males, L2 speakers of Catalan, used different contours. Overall,
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Figure 4.16: Slope and parabola size coefficients of equations describing
quadratic polynomial best-fit curves, b- and a-coefficients respectively. Catalan data as a function of linguistic background (L1 vs. L2 speaker) and gender
(M vs. F).
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Table 4.5: Results of ANOVAs analyzing the coefficients of the polynomial
equations describing best-fit quadratic curves, as a function of linguistic background (L1 vs. L2 speaker) and gender. Spanish data. For all comparisons,
df = 1, 595.

Factor
Background
Gender
B*G

y-intercept
slope
F=0.22; ns
F=27.35; p<.001
F=4.50; ns F=153.73; p<.001
F=11.67; p<.001
F=1.22; ns

parabola
F=73.33; p<.001
F=100.19; p<.001
F=31.22; p<.001

they used generally falling convex melodic configurations. The intonational
patterns of the four groups of speakers can be compared in Figure 4.17.

4.4.3

Variation in Spanish

There were a total of 599 sentences in the Spanish data subset: 300 utterances
were recorded by Spanish-dominant (L1) and 299 by Catalan-dominant (L2)
speakers. Regarding gender, 300 sentences were read by male subjects and
299 by female subjects.
The data were submitted to three independent two-way ANOVAs, one for
each of the three coefficients of the quadratic polynomial equations. Main
factors were background (L1 vs. L2 speaker) and gender. The significance
or alpha level was set at p = 0.01. The results of the three ANOVAs are
displayed in Table 4.5.
In Table 4.5 it can be observed that, for y-intercept, the effects of background and gender did not reach significance, even though a significant interaction between the two was found. Figure 4.18 displays the average values
and distributions of slope and parabola coefficients as a function of linguistic background and gender. In panel (a) it can be observed that, for all
subjects, sentence-final pitch accents were mostly falling. Males were found
to use steeper falling curves than females. There was also a backgrounddependent difference in the sense that L2 speakers of Spanish used steeper
falling contours than L1 speakers. The lack of interaction between the two
factors revealed by the ANOVA comes from the fact that gender differences
hold across background groups.
Regarding a-coefficients or parabola sizes, the ANOVAs revealed significant effects of both factors and a significant interaction between the two.
Figure 4.18 shows that these effects come from the fact that L1 male speakers differ from the other three groups of subjects. In other words, L1 female
speakers patterned with Catalan-dominant (L2) subjects, both males and
females.
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Figure 4.18: Slope and parabola size coefficients of equations describing
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Figure 4.19: Average contours of 20 subjects recorded in Spanish as a function of linguistic background (L1 vs. L2 speakers) and gender. In each panel,
solid lines represent average contours for males and dashed lines represent average contours for females. L1 speakers = Spanish-dominant speakers using
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The results of the present experiment show that L2 speakers of Spanish (Catalan-dominant bilinguals speaking Spanish), tended to use concave
falling pitch contours. Female Spanish-dominant speakers, L1 speakers of
Spanish, patterned with Catalan-dominant bilinguals in using concave contours, although their contours were less concave than those of Catalandominant bilinguals. Spanish-dominant males (L1 males) used different contours. Unlike for the other three groups of participants, the phonetic shape
of their sentence-final pitch accents was mostly convex. In other words, while
Catalan-dominant males and females patterned together, there were significant gender-dependent differences within the Spanish-dominant group of
speakers, even when speaking their L1. Spanish-dominant females were found
to use pitch contours that resembled more those of L2 speakers (Catalandominant) than those of their male counterparts. The intonational patterns
of the four groups of speakers can be compared in Figure 4.19.

4.4.4

Summary

In the present section, the results of two experiments were reported. In these
two experiments, the linguistic background or linguistic dominance patterns
of a group of speakers was taken into account in order to explain intonational variation in both Catalan and Spanish as spoken in Majorca. More
specifically, L1 speakers of both Catalan and Spanish were compared with L2
speakers of these languages. Our aim was to answer whether language dominance has an effect on intonational production in any of the two languages.
Another factor that was investigated was gender.
First, Catalan was analyzed. We compared the Catalan of L1, Catalandominant speakers with the Catalan of L2, Spanish-dominant speakers. The
pitch trajectory corresponding to the realization of sentence-final pitch accents in read-aloud broad focus declaratives was studied in detail. The results
suggest that language dominance or linguistic background does affect intonational production. That is, L2 speakers were found to differ from L1 speakers.
However, there was a significant interaction of gender in the findings. It was
found that the production of L2 female participants resembled that of L1 subjects more closely than the production of L2 males. In fact, the production
of L2 (Spanish-dominant) females was closer to that of L1 subjects than to
that of their male counterparts. In other words, Spanish-dominant younger
females seemed to be using intonational patterns similar to those used by
Catalan-dominant subjects, while Spanish-dominant males were transferring
melodic contours from their L1 (Spanish) into their L2 (Catalan).
Second, Spanish was investigated. We compared the Spanish of L1,
Spanish-dominant speakers with the Spanish of L2, Catalan-dominant speakers. The results also suggest that Spanish-dominant females, even when using
their L1, resembled L2 speakers more closely than male L1 speakers of Spanish. Interestingly, Spanish-dominant females were using intonational pat146

terns that resembled those used by Catalan-dominant bilinguals even when
speaking their L1, Spanish. Catalan-dominant speakers seemed to transfer
Catalan-like intonation into their L2, Spanish.
In conclusion, we take these findings to suggest that Spanish-dominant
females produce sentence-final pitch accents in read-aloud declaratives in a
way that is more similar to the Catalan pattern than to the Spanish pattern
(e.g., Estebas [2003a], Face [2002a], research question 1). Spanish-dominant
females used this pattern both in their L2, Catalan and their L1, Spanish. We
believe that this is evidence of borrowing, or L2-to-L1 transfer, of intonational
features. This borrowing is in progress and Spanish-speaking females seem
to be the leaders of this borrowing innovation.

4.5

Research question 3: Phonetic system
interaction

How do the intonational systems of two languages interact in the behavior of individual bilinguals? Do bilinguals have one converged representation of pitch accents in sentence-final position? Do they have two parallel,
completely independent representations? The experiments reported in the
present section aimed at answering these questions.
In the present section, we compare the L1 and L2 productions of a total
of twenty of our forty speakers. Here, we compare the Catalan of Catalandominant bilinguals with their Spanish, and the Spanish of Spanish-dominant
bilinguals with their Catalan. In other words, within-speaker, instead of
between-speaker, comparisons were carried out in order to investigate what
is the knowledge bilinguals have of the intonational systems of their two
languages.
A balanced number of males and females were represented. In this way,
we were able to investigate gender-dependent variation and its interaction
with linguistic background. This was specially important here due to the
results of the preceding experiments, in which it was found that Spanishdominant female bilinguals seem to be using sentence-final pitch accents that
resemble more those described for Catalan than those used by other Spanish
speakers. They were found to do so not only when speaking Catalan, but
also when speaking Spanish. Therefore, the question arises of whether the
two languages of the females in our experiments interact differently than
those of the males. This may be so if there is a change in progress in the
community and only females are participating in it or are more advanced in
their participation.
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4.5.1

Data selection

Two independent data subsets were extracted from the main corpus: (1) all
the data produced by the Catalan-dominant speakers (both their Catalan
and their Spanish) and (2) all the data produced by the Spanish-dominant
bilinguals (both their Spanish and their Catalan). For each subcorpus, half
of the sentences had been produced in the L1 and the other half in the L2.
Analytical procedures
For the present investigations, only one of the two previously tested analytical
procedures was selected: analysis B. The three coefficients corresponding
to the best-fit curve for each pitch segment were submitted to subsequent
inferential statistics. The three coefficients provide holistic information on
the shape of curves: (1) overall pitch level or y-intercept, (2) direction and
steepness, and (3) size of parabola or degree of concavity/convexity.
Two factors were included in this investigation: gender and language
mode or language used (L1 vs. L2 of the speakers). However, although we
looked at gender differences, we were exclusively concerned with the potential
interaction between gender and language mode. The question of whether
there are differences between male and female speech was addressed above,
for research question 1. Here, for research question 3, we are concerned
with the potential effect of gender in the interaction of languages within
individuals.

4.5.2

Catalan-dominant bilinguals

All the sentences read by the ten younger Catalan-dominant bilinguals were
extracted, those they produced in their L1 and those they read in their L2.
There were a total of 599 sentences in this data subset: 300 utterances were
recorded in Catalan (L1) and 299 in Spanish (L2). Regarding gender, 301
sentences were read by male subjects and 298 by female subjects.
The data were submitted to three Repeated Measures ANOVAs, one for
each of the three coefficients of the quadratic polynomial equations. Main
factors were mode (Catalan [L1] vs. Spanish [L2]) and gender. Mode was a
within-subjects factor and gender was a between-subjects factor. The significance or alpha level was set at p = 0.01. The results of the three ANOVAs
are displayed in Table 4.6. Recall that we were exclusively concerned with
the within-subjects factor mode and the mode by gender interactions.
The RM-ANOVAs revealed a marginally significant interaction between
gender and mode for y-intercept. This interaction was due to the fact that
Catalan-dominant males showed slightly higher intercepts when speaking
their L2 (Spanish). On the other hand, females did not make such a difference. Regarding slope values, no significant effects were found, and no
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Table 4.6: Results of RM-ANOVAs analyzing the coefficients of the polynomial equations describing best-fit quadratic curves, as a function of
mode (within-subjects) or language used (Catalan vs. Spanish) and gender (between-subjects). Catalan-dominant speakers. Error within: df = 1,
579.
Factor
Mode
Gender
M*G

y-intercept
slope
F=0.90; ns F=3.09; ns
F=1.39; ns F=3.22; ns
F=9.22; p=.01 F=0.08; ns

parabola
F=14.54; p<.01
F=0.60; ns
F=2.69; ns

significant interaction. In other words, both males and females used similarly falling contours in their two languages. Finally, with respect to parabola
shapes and sizes (a-coefficients), a significant effect of mode was revealed, but
no significant interaction with gender. The distribution and central tendencies of coefficients b and a for this group of subjects can be observed in Figure
4.20.
Figure 4.20 shows that both Catalan-dominant males and females presented lower a-coefficients or parabola values in their L2 (Spanish) than in
their L1 (Catalan). Recall that, with a negative b-coefficient, a positive
a-coefficient represents a concave curve. On the other hand, a negative acoefficient represents a convex curve and an a-coefficient of 0 represents a
straight line. Cursory examination of Figure 4.20 suggests that females used
concave curves in their two languages. However, curves were slightly less
concave or more straight in their L2 than in their L1. For males, this difference was also noticeable. In their case, curves in Spanish (L2) were even
more straight. These patterns may also be observed in Figure 4.21.
In sum, the present data suggests that Catalan-dominant bilinguals used
slightly different contour shapes for sentence-final pitch accents in their two
languages. More specifically, Catalan sentence-final pitch accents were shown
to be more concave than those in Spanish.

4.5.3

Spanish-dominant bilinguals

All the sentences read by the ten younger Spanish-dominant bilinguals were
extracted, those they produced in their L1 and those they read in their L2.
There were a total of 598 sentences in this data subset: 300 utterances were
recorded in Spanish (L1) and 298 in Catalan (L2). Regarding gender, 300
sentences were read by male subjects and 298 by female subjects.
The data were submitted to three Repeated Measures ANOVAs, one for
each of the three coefficients of the quadratic polynomial equations. Main
factors were mode (Spanish [L1] vs. Catalan [L2]) and gender. Language
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Figure 4.20: Slope and parabola size coefficients of equations describing quadratic polynomial best-fit curves, b- and a-coefficients respectively.
Speech data from 10 Catalan-dominant bilinguals as a function of language
mode or language used (Catalan [L1] vs. Spanish [L2]) and gender (M vs.
F).
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Figure 4.21: Average contours read by 10 Catalan-dominant subjects as a
function of mode or language used (Catalan [L1] vs. Spanish [L2]) and gender. In each panel, solid lines represent average contours for L1 sentences
and dashed lines represent average contours for L2 sentences.
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Table 4.7: Results of RM-ANOVAs analyzing the coefficients of the polynomial equations describing best-fit quadratic curves, as a function of
mode (within-subjects) or language used (Spanish vs. Catalan) and gender (between-subjects). Spanish-dominant speakers. Error within: df = 1,
578.
Factor
Mode
Gender
M*G

y-intercept
slope
F=2.30; ns F=0.51; ns
F=19.59; p<.01 F=7.64; ns
F=1.49; ns F=0.02; ns

parabola
F=4.13; ns
F=12.22; p=.01
F=0.34; ns

mode was a within-subjects factor and gender was a between-subjects factor.
The significance or alpha level was set at p = 0.01. The results of the three
ANOVAs are displayed in Table 4.7.
The RM-ANOVAs revealed a significant effect of gender for y-intercept,
but no significant effect of mode and no significant interaction between the
two factors. Regarding slope values, no significant effects were found, and no
significant interaction. In other words, both males and females used similarly
falling contours in their two languages. Finally, with respect to parabola
shapes and sizes (a-coefficients), a marginally significant effect of gender was
revealed, but once again not of mode and no significant interaction. The
distribution and central tendencies of coefficients b and a for this group of
subjects can be observed in Figure 4.22.
Cursory examination of Figure 4.22 suggests that females and males used
fundamentally different pitch contours. Female speakers used straight or
slightly concave curves both in Catalan and in Spanish. This is revealed by
the positive a-coefficients combined with the negative slopes. Most importantly, there were no differences between contours in their L1 and their L2.
Males speakers used convex falling contours also both in their L1 and their
L2. These patterns may also be observed in Figure 4.23.
The experiments designed to answer questions 1 and 2 revealed that
Spanish-dominant males and females differ in their phonetic realization (and
phonological configuration?) of sentence-final pitch accents. The results reported here for the factor gender only repeat those results. For research
question 3 we were exclusively concerned with the factor mode and its potential interaction with gender. In conclusion, Spanish-dominant bilinguals
were found to use the same type of pitch contours in their L1 and their L2,
even though there were important differences as a function of gender.
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Figure 4.22: Slope and parabola size coefficients of equations describing quadratic polynomial best-fit curves, b- and a-coefficients respectively.
Speech data from 10 Spanish-dominant bilinguals as a function of language
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F).
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Figure 4.23: Average contours read by 10 Spanish-dominant subjects as a
function of mode or language used (Spanish [L1] vs. Catalan [L2]) and gender. In each panel, solid lines represent average contours for L1 sentences
and dashed lines represent average contours for L2 sentences.
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4.5.4

Summary

Research question 3 was as follows: Do bilinguals have one intonational category for sentence-final pitch accents in their two languages or do they keep
two separate categories for them?
Catalan-dominant and Spanish-dominants bilinguals were investigated.
We compared the production of sentence-final pitch accents in their dominant (L1) and their non-dominant (L2) languages. Recall that previous
research has shown that Catalan nuclear accents are mostly concave and
falling (Astruc [2005], Estebas [2003a], research question 1), while they are
convex or rising/falling in Spanish (Face [2002a], research question 1).
In the present investigation, Catalan-dominant female bilinguals were
found to use concave curves in their two languages. However, curves were
slightly more straight in their L2 (Spanish) than in their L1 (Catalan). For
males, a similar difference, in the same direction, was also significant. In
their case, curves in Spanish (L2) were even more straight. In sum, the data
reported in the present section suggest that Catalan-dominant bilinguals use
similar but significantly different contour shapes for sentence-final pitch accents in their two languages. More specifically, Catalan sentence-final pitch
accents were shown to be more concave than those in Spanish. In other words,
Catalan-dominant speakers seem to be somewhat aware of the intonational
difference between Spanish and Catalan and maintain separate systems.
The data from Spanish-dominant bilinguals suggested that females and
males used fundamentally different pitch contours. Female speakers used
concave curves both in Catalan and in Spanish. Male speakers used convex
falling contours. Spanish-dominant males and females, however, did not
use different intonational patterns in their two languages. In other words,
Spanish-dominant bilinguals seem to have one converged intonational system
for their two languages.

4.6

Discussion and conclusion

In this Chapter, variation in the production of sentence-final pitch accents
in two contact languages was investigated. We asked the following research
questions:
• Research question 1: Is there evidence for a language difference in the
shape of sentence-final pitch accents in the speech of forty bilingual
participants? Is there evidence for the existence of contact-induced
change in the intonational systems of any of the two languages?
• Research question 2: Is there evidence for a linguistic background difference in the intonation of Catalan or Spanish? That is, do Spanishdominant bilinguals use different pitch contours than Catalan-dominant
bilinguals when speaking the same language?
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• Research question 3: What is the knowledge bilinguals have of the
intonational systems of their two languages? Do bilinguals use different
melodic contours in their two languages? Do they, on the other hand,
have one converged system?
In order to answer these questions, a total of forty Catalan-Spanish bilinguals were recruited and their speech analyzed. The forty participants were
placed into two main groups, a Catalan-dominant and a Spanish-dominant
group. An equal number of males and females participated. Finally, subjects
were placed into two age groups, an older group and a younger group.
Two procedures were implemented for the acoustic analysis of sentencefinal pitch accents. These procedures were deemed appropriate based on
previous investigations, which had established that Catalan and Spanish
sentence-final pitch accents differed in the whole shape of the curve. In
order to capture shape differences, we studied pitch tracks from the midpoint of the pre-stressed syllable’s vowel to the midpoint of the post-stressed
syllable’s vowel. In analysis A, pitch values at five different time points were
extracted. Of the five time points or landmarks, three were more relevant:
(1) midpoint of pre-stressed syllable’s vowel, (2) midpoint of stressed syllable’s vowel, and (3) midpoint of post-stressed syllable’s vowel. In analysis
B, best-fit quadratic curves were calculated for each pitch segment with the
use of linear models. The three coefficients of the quadratic equations corresponding to the best-fit curves were extracted and submitted to statistical
analyses. The three coefficients provided information about overall pitch level
(which had been normalized to allow for inter-speaker comparisons), overall
direction of curve (rising or falling) and size of parabola (degree of concavity or convexity). One of our goals was to compare and evaluate the two
procedures. Overall, it was shown that the two procedures lead to very similar results and conclusions and therefore we believe that the two procedures
validated each other.
In order to answer the different questions enumerated above, different
data subsets were extracted out of the main corpus of read-aloud declarative
sentences.
For question 1, all the sentences that the forty participants read in their
dominant language (L1) were selected. Thus, we were able to compare
the Catalan of Catalan-dominant bilinguals with the Spanish of Spanishdominant bilinguals. We operationalized our hypothesis as follows: Catalandominant bilinguals would mostly use falling concave pitch contours (HL*
... L%), while Spanish-dominant bilinguals would use either rising-falling
(convex) or falling convex curves (LH* ... L%). This hypothesis was based
on the results of experiment 1 of Chapter 2, and on findings for related dialects of both Catalan and Spanish (Astruc [2005], Estebas [2003a], Face
[2002a]). Additionally, we were able to see whether there was gender- and/or
age-dependent variation within the data subset of any of the two languages.
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Variation of this sort could provide relevant information regarding the existence of potential changes in progress. We had no specific hypotheses regarding age- and/or gender-dependent variation for any of the two languages
because there was no previous research addressing this question.
The investigation designed to answer question 1 showed that Catalan and
Spanish, as spoken in Majorca, robustly differ in the phonetic realization
(and possibly also the phonological characterization) of sentence-final pitch
accents. Evidence was shown supporting the existence of low tones associated
with nuclear stressed syllables in Majorcan Catalan (HL*) and of high tones
in Spanish (LH*). Overall, the findings showed that Catalan nuclear accents
have a steeply falling concave shape while Spanish nuclear accents have either
a rising-falling or a falling convex shape.
Importantly, it was shown that sentence-final pitch contours in Spanish
varied as a function of age and gender of the subjects. It was found that
younger Spanish-dominant females resemble Catalan speakers more than
any other group of Spanish dominant speakers. On the other hand, older
Spanish- dominant males seem to differ from Catalan subjects more drastically. Groups of speakers could be ordered in the following scale, from more
convex to more concave: older Spanish-dominant males >younger Spanishdominant males :: older Spanish-dominant females >younger Spanish- dominant females >younger Catalan-dominant females and males. (The data
recorded by the older Catalan-dominant speakers were discarded.) We proposed that these findings provide evidence for the existence of a change in
progress in the intonational system of Spanish, as spoken in Majorca, and
that this change in progress is induced by contact with Catalan. More specifically, Spanish-dominant females seem to be converging with Catalan speakers. Even though their sentence-final pitch accents were not as concave as
those of Catalan-dominant speakers, they were fundamentally different from
those of other Spanish-dominant subjects, which were mostly concave. It
should be added that middle-class females have already been identified as
linguistic innovators in Western societies [Labov, 2001], which further supports our interpretation.
In order to address research question 2, the results of two experiments
were reported. In these experiments L1 (dominant) speakers of both Catalan and Spanish were compared with L2 (non-dominant) speakers of these
languages. First, we compared the Catalan of Catalan-dominant (L1) speakers with the Catalan of Spanish-dominant (L2) speakers. Spanish-dominant
(L2) speakers were found to differ from Catalan-dominant (L1) speakers.
However, there was a significant interaction of gender with language background. It was found that the production of Spanish-dominant (L2) female
participants resembled that of Catalan-dominant (L1) subjects more closely
than the production of Spanish-dominant (L2) males. Second, we compared
the Spanish of Spanish-dominant (L1) speakers with the Spanish of Catalandominant (L2) speakers. The results also suggest that sentence-final pitch
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accents produced by Spanish-dominant females, even when using their L1,
resembled that of Catalan-dominant (L2) speakers more closely than that
of male L1 speakers of Spanish. It is also important to note that all subjects seemed to be transferring the melodic patterns of their L1 into their
L2. That is, Spanish-dominant speakers used Spanish-like nuclear pitch accents in Catalan and Catalan-dominant participants used Catalan-like accents in Spanish. The only apparent exception to this was caused by the
Spanish-dominant younger females, who were using melodic configurations
that resembled Catalan patterns both in their L1 and their L2. Therefore,
these speakers seem to be transferring patterns from their L2 into their L1
[Mennen, 2004].
Finally, in order to answer question 3, we compared the production of
sentence-final pitch accents by Catalan-dominant and Spanish-dominants
bilinguals in their dominant (L1) and their non-dominant (L2) languages.
The findings suggested that Catalan-dominant bilinguals used significantly
different contours for sentence-final pitch accents in their two languages.
More specifically, Catalan sentence-final pitch accents were shown to be more
concave than those in Spanish. In other words, Catalan-dominant speakers
seem to maintain two different intonational systems for their two languages.
Contours used in their L2 do not resemble those of Spanish-dominant speakers, however (except for Spanish-dominant females). That is, they use two
different melodic patterns but their “Spanish pattern” does not resemble
the rising-falling or convex Spanish-like contour, but takes a straight shape.
Spanish-dominant bilinguals, on the other hand, did not use different intonational patterns in their two languages. In other words, Spanish-dominant
bilinguals seem to have one converged intonational system for their two languages.
In conclusion, the present Chapter has shown that Catalan and Spanish
differ in the shape of sentence final pitch accents. We also presented evidence
for the existence of a contact-induced change in progress in the Spanish variety spoken in Majorca. Most speakers seemed to transfer the intonational
patterns of their L1 into their L2. Some of them maintained converged intonational systems while others used different contours for their two languages.
This was affected by their linguistic background: Spanish-dominant speakers,
who seem to be undergoing a process of change, had a converged system while
Catalan-dominant speakers maintained separate, although similar, systems.

158

in absolute
5 Intonation
interrogatives
5.1

Introduction

Goals
The present chapter is concerned with the potential cross-linguistic transfer
of terminal tunes in unscripted, conversational absolute interrogatives in Majorca. Absolute interrogatives are also known as polar questions and yes/no
questions. This utterance type was selected because it had been reported
that Catalan and Spanish yes/no question melodic contours differed significantly. Evidence came both from previous research on Majorcan Catalan
and Madrid Spanish (Face [2004], Face [2006], Vanrell [2006], Vanrell [2007]),
and indirectly on the results reported in experiment 3 of Chapter 2, in which
speech data from a total of 12 Catalan-Spanish bilinguals were investigated.
In the experiments reported in the preceding chapter, it was found that
Catalan and Spanish present fundamentally different intonational contours
in sentence-final pitch accents in broad focus declaratives. It was shown
that Catalan speakers use falling concave contours in Catalan while Spanish speakers use rising-falling or falling convex contours. Not surprisingly,
some cross-language leakage of melodic features was found. Leakage or
cross-linguistic transfer was found to be assymetric; that is, it did not go
both ways. Younger Spanish-dominant females seemed to be innovating in
using contours that are less convex than those of other Spanish-dominant
bilinguals. Pitch curves produced by Spanish-dominant females were more
similar to the ones produced by Catalan-dominant speakers than those produced by other Spanish-speaking individuals. This was so for both their
Catalan (L2) and their Spanish (L1). We concluded that a contact-induced
change in progress is taking place in the intonational system of the Spanish
variety spoken in Majorca, that it is led by Spanish-speaking females and
that this specific cross-linguistic transfer goes from Catalan to Spanish. In
other words, we inferred that there is a process of asymmetrical convergence:
Spanish-speaking females converge with Catalan speakers in the sense that
the phonetic distance between their contours and those of Catalan speakers
is smaller than that between Catalan speakers and other groups of Spanish
speakers, including younger males and older speakers. Catalan speakers did
not seem to be converging with Spanish speakers. They did not even do so
when speaking Spanish, their L2. In fact, even though there were significant
differences in the shape of sentence-final pitch accents in their production
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of the two languages, Catalan-dominant bilinguals used falling concave contours, which are characteristic of Catalan, in both languages.
At this juncture, the question arises about whether there is also evidence
of transfer or convergence in the intonation of absolute interrogatives since
there seem to be differences in this respect between the two languages. If
cross-linguistic transfer occurs, the questions that arise are as follows: Does
transfer of intonational patterns of yes/no questions go in the same direction?
Does it go from Catalan to Spanish? That is, are Spanish-dominant females
borrowing Catalan contours or converging towards Catalan melodic patterns?
Are Spanish-dominant females leading an intonational change in this contact
variety of Spanish? If evidence of transfer is found, is the change in a similar
stage? Is it more advanced?
Other questions are also addressed. What is the nature of the intonational
system(s) in bilinguals? Do bilinguals use different melodic contours in their
two languages? Do bilinguals have one converged system or do they maintain
separate L1 and L2 intonational systems? [Guion, 2003].
It can be expected that spontaneous speech is more varied than read
speech. Even though it did not come as a surprise, it has recently been shown
that read and spontaneous speech differ with respect to intonation, at least
for a dialect of British English [Cruttenden, 2007]. Furthermore, linguistic
changes of numerous types have been shown to affect spontaneous speech
earlier and deeper than read-aloud speech [Labov, 1994]. In the present
chapter, we investigate spontaneous speech while in the preceding one we
studied read-aloud speech. We expect this to have an effect on the results
of the present investigations. The following question arises: Is evidence of
cross-linguistic transfer more obvious in spontaneous speech than in read
speech?
The intonation of absolute interrogatives in Catalan and Spanish
As mentioned in Chapter 2, there is a considerable number of recent studies on interrogative intonation in Catalan and Spanish (Carrera-Sabaté et al.
[2004], Fernández-Planas et al. [2004], Fernández-Planas et al. [2006], Martı́nezCeldrán et al. [2005], Martı́nez-Celdrán et al. [2006], Face [2004], Face [2006],
Font [2007], Mascaró [1986], Navarro-Tomás [1944], Prieto [1998], Prieto
[2002a] Prieto [2004], Prieto & Rigau [2007], Quilis [1993], Vanrell [2006],
Vanrell [2007], Willis [2003], Willis [2004]). Much research is needed, however, in order to find the basic typology of tonal configurations in interrogatives across Spanish dialects (see Face [2004], Willis [2004]). For Catalan,
this is also needed, although explicit cross-dialectal comparisons have already
been carried out (Carrera-Sabaté et al. [2004], Fernández-Planas et al. [2004],
Fernández-Planas et al. [2006], Martı́nez-Celdrán et al. [2005]).
Face [2006] describes the basic melodic pattern of Castilian (Madrid)
Spanish absolute interrogatives as follows: a rise in pitch “that begins near
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the onset of the initial stressed syllable ... and reaches its peak in a poststressed syllable. The F0 then falls throughout the utterance until near the
beginning of the final stressed syllable. The F0 remains low throughout the
final stressed syllable, and then rises from near the offset of the final stressed
syllable until the end of the utterance” (Face [2006]:296-297). This pattern
has also been illustrated in Navarro-Tomás [1944], Quilis [1993], Sosa [1999]
and Prieto [2004]. The terminal tune of this melodic configuration could be
labeled as L*...H% in AM annotation (Ladd [1996], Pierrehumbert [1980]).
Pitch-related differences between questions and statements in this Spanish
dialect affect more than the terminal tune. Face [2005] shows how listeners
participating in a perceptual gating experiment were able to discriminate
between declaratives and interrogatives without a need to listen to the end
of the utterance. More specifically, pitch height at the beginning of sentences
provided a strong cue of sentence type.
In Madrid Spanish, the rising contour just described seems to be much
more common than other contour types, at least for laboratory speech (Face
[2004], Face [2006]). Other patterns have also been reported to exist. Quilis
[1993] describes a configuration consisting of a pitch rise starting at the onset of the last stressed syllable in the utterance, with the peak occurring
within the bounds of that syllable, and then followed by a descending trajectory to the end of the sentence. The circumflex or rising-falling contour is
used, according to Quilis [1993], in emphatic speech and could be labeled as
LH*...L% [Hualde, 2005]. Finally, it is important to highlight that we cannot
be sure that the frequency differences between rising intonational contours
and other possible patterns found in laboratory speech will arise in spontaneous speech. Figure 5.1 illustrates the difference between the two reported
contours of Castilian Spanish absolute interrogatives.
The intonation of Catalan absolute interrogatives has been reported to
be very different from that of Spanish. Vanrell [2006] and Vanrell [2007]
describe in detail a pattern in Majorcan Catalan in which pitch starts high
and stays high until the last pre-stressed syllable, the one preceding the last
stressed syllable in the question. Pitch then rises during the last pre-stressed
syllable, reaching a peak within the bounds of that syllable, and falls very
steeply to the end of the stressed syllable. Pitch stays flat until the end
of the utterance. Figure 5.2 shows two examples of yes/no questions with
very similar contours. The two questions come from conversational speech
(see below). In both cases, the last word in the sentence is the last stressed
syllable; that is, the last word in each sentence is oxytonic.
Vanrell [2006] aimed at discovering the phonological configuration of yes
/ no questions in the Majorcan variety of Catalan. A production experiment
and a follow-up perception investigation were conducted. Vanrell [2006]’s
specific goal was to clarify the intonational differences between yes/no and
wh- questions. In Majorcan Catalan, both question types are very similar:
they display a final fall, with the highest pitch during the last pre-stressed syl161
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Figure 5.1: Two of the reported contours of Castilian Spanish absolute interrogatives: rising [Face, 2004] and rising-falling or circumflex [Quilis, 1993].
Sentence: ¿Viene manaña? ‘Is s/he coming tomorrow?’
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Figure 5.2: Two examples of final-falling intonational contours in Majorcan
Catalan absolute interrogatives. Sentence (a): De s’estat espanyol? ‘Is s/he
from Spain?’ Sentence (b): President des Govern? ‘Is s/he president of the
(Spanish) Government?’
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lable, and a steep fall during the last stressed syllable. Vanrell [2006] showed
that the pitch height of the pitch peak on the last pre-stressed syllable, and
thus the steepness of the final fall, is crucial in differentiating between these
two sentence types. More specifically, yes/no questions have a higher pitch
peak on the last pre-stressed syllable, and consequently a steeper fall during
the last stressed syllable, than wh-questions.
The Majorcan Catalan pattern has also been described for other Catalan
dialects, including the pitch height difference between wh- and yes/no questions. For instance, it has been reported for Minorcan and Tarragonı́ Catalan
(Bonet & Lloret [1998], Mascaró [1986]). No other intonational configurations have been described for Majorcan Catalan absolute interrogatives.
As reviewed above, previous research has suggested that Majorcan Catalan and Castilian Spanish are drastically different with respect to the melodic
contour of absolute interrogatives (Face [2004], Face [2006], Vanrell [2006],
Vanrell [2007]). Consequently, for experiment 3 reported in Chapter 2 we
hypothesized that Catalan-dominant and Spanish-dominant bilinguals would
use drastically different melodic patterns. Some leaking of intonational features from one language to the other was expected. since bilinguals were investigated However, experiment 3 of Chapter 2 showed that the final-falling
pitch contours considered to be characteristic of Majorcan Catalan [Vanrell,
2006] were very frequent in the Spanish of Spanish-dominant bilinguals residing in Majorca. This was so at least for the speakers we recruited, and
much more so for the females than for the males. The final-rising contours
considered to be characteristic of Castilian Spanish [Face, 2004] were found to
be used mostly by Spanish-dominant males, but also by one of the Catalandominant males. Consequently, the initial hypothesis for experiment 3 in
Chapter 2 was not confirmed. Cross-linguistic transfer was found to be considerable and go both ways. Overall, the two languages did differ in the
frequency of occurrence of both contours. However, falling contours were
much more frequent overall than rising ones. Will we be able to find a more
clear cut difference between Spanish and Catalan if the productions of more
speakers are analyzed? If participants are grouped as a factor of gender and
age, will we be able to observe any pattern? These questions are addressed
in the present chapter.

5.2
5.2.1

Methods
Materials and data collection

The same forty speakers that participated in the experiments reported in
other chapters, twenty Catalan-dominant and twenty Spanish-dominant bilinguals, were asked to participate in an interactive question-and-answer game.
The task was the same we used for experiment 3 of Chapter 2, a game that is
sometimes referred to as twenty or twenty one questions. There are at least
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two players. One of them is expected to find out the identity of a famous
person by asking questions to which the other interactant can only answer
yes or no. In the present experiment, the researcher played the role of the
interactant answering the questions while the experimental participants were
asked to play the role of the interactant asking the questions. The effect of
inter-speaker accommodation is unknown.
Recall from Chapter 3 that only the 20 younger participants were interviewed in both their L1 and their L2. The 20 older subjects participated in
the question-and-answer game only in their L1. The younger speakers participated first on a reading task in their L1 followed by the question-and-answer
game also in their L1. After a brief break, the researcher and the participant
switched the language in which they interacted. The reading task in the L2
of the speakers came first and it was followed by the question-and-answer
game in the L2.
The interactive tasks took about 15 to 20 minutes per session (one session
per language). During the interactions, all participants seemed to be relaxed
and immersed in the game. Laughter was very common. Unequal numbers of
utterances were collected from the different individuals, since the interaction
was meaningful and unscripted. Overall, a comparable number of questions
were gathered from each group and each individual.
A total of 3067 utterances were collected from the forty participants. 1470
questions were recorded by the Catalan-dominant speakers (L1 + L2) and
1597, by the Spanish-dominant speakers (L1 + L2). The Catalan-dominant
bilinguals produced 981 sentences in Catalan and 489 in Spanish (recall that
the older participants were only recorded in Catalan). The Spanish-dominant
bilinguals produced 1128 utterances in Spanish and 469 in Catalan (the older
participants were recorded in Spanish exclusively). There were 2109 L1 productions, with an average of 52.7 questions per subject (2109 / 40), and 958
L2 productions, with an average of 47.9 per subject (958 / 20). A total of 130
recorded utterances had to be excluded from the data set due to significant
devoicing, whispering, creaky voice or disfluencies.

5.2.2

Analytical procedures

The speech data gathered from every participant was recorded into one main
digital audio file. Files were then divided into smaller ones, with one question
per audio file. The 44.1kHz files were downsampled at 22.05kHz using Praat
[Boersma & Weenink, 2008].
Spanish and Catalan have contrastive lexical stress. In both languages,
lexical stress may only fall on one of the last three syllables of a word. That is,
words may be oxytonic or stressed on the last syllable in the word, paroxytonic
or stressed on the penultimate syllable in the word, or proparoxytonic or
stressed on the antepenultimate syllable in the word. Since unscripted speech
was collected, the lexical-stress configuration of the gathered sentences could
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not be controlled. In other words, for both languages, we recorded sentences
ending in oxytones, paroxytones and proparoxytones. In addition to this, the
nature of the consonants and vowels constituting the last syllables of the
utterances could not be controlled. That is, even though their occurrence
is not ideal for pitch analysis, there occurred many voiceless consonants,
including stops and fricatives, in the relevant syllables of most sentences.
These factors made detailed, automatized acoustic analysis difficult and thus
procedural compromises needed to be made.
For most sentences, we manually marked four temporal landmarks. The
marking of the four landmarks was done by inspecting synchronized displays
of sound waves and spectrograms as generated by Praat.
1. Point 1: the onset of the last pre-stressed syllable.
2. Point 2: the onset of the last stressed syllable.
3. Point 3: the onset the last post-stressed syllable.
4. Point 4: the end of the utterance.
In this way, we marked the onset and offset of the last three syllables
of all sentences, since our focus was on terminal tunes. In oxytones, only
the pre-stressed and the stressed syllables were delimited. In paroxytones,
the pre-stressed, the stressed and the post-stressed syllables were identified.
Finally, in proparoxytones, the pre-stressed, the stressed and the two poststressed syllables were marked. In the case of the proparoxytones, the two
post-stressed syllables were marked as one. That is, we marked the onset of
the post-stressed syllable (which is the same point as the offset of the stressed
syllable) and the end of the utterance.
A pitch track was generated for each sentence. The pitch analysis algorithm used in Praat performs an acoustic periodicity detection on the basis
of an accurate autocorrelation method. The settings used in the detection algorithm were the standard ones recommended in Praat, except for pitch floor
and pitch ceiling, which were adapted to the characteristics of the speakers.
The basic arguments controlling the recruitment of pitch candidates for the
calculation of the pitch track were as follows: a time step of 0.015 (150 pitch
estimates per second), a pitch floor of 50 Hz, a pitch ceiling of 500 Hz, and a
Hanning window with a physical length of 0.06. These were the same settings
used for the experiments in Chapters 2 and 4.
An intensity representation was generated for each sentence as well. An
Intensity object in Praat “represents an intensity contour at linearly spaced
time points [t i = t 1 + (i – 1) dt] with values in dB SPL, i.e. dB relative to
2 10-5 Pascal, which is the normative auditory threshold for a 1000-Hz sine
wave” (Praat manual). In order to create an intensity contour, “the values
of the sound (wave) are ... squared, (and) then convolved with a Gaussian
analysis window (Kaiser-20 sidelobes below -190dB). The effective duration
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of this analysis window is 3.2 / (minimum pitch), which will guarantee that
a periodic signal is analyzed as having a pitch-synchronous intensity ripple
not greater than a 4-byte floating-point precision (i.e., <0.00001dB)” (Praat
manual). The intensity curve was calculated using Praat’s default settings.
After the intensity curve was generated, the average intensity in dB of
the relevant syllables was extracted: the average of the pre-stressed, the
average of stressed and, when applicable, the average of the post-stressed
syllables. The following step involved extracting the intensity values of all
acoustic frames within each one of all the relevant syllables and marking all
the frames whose intensity value was equal or higher than the average intensity value in dB for that specific syllable. In other words, all the frames
corresponding to the period(s) of higher energy in every syllable were identified. As a tendency, the higher intensity period(s) corresponded to the
temporal midpoint of syllables; that is, to the region generally occupied by
vowels.
In the following step, pitch values were extracted in ERB from the frames
whose intensity value was equal or higher than the average for that specific
syllable; that is, pitch values were extracted exclusively from the most audible
or prominent regions of the relevant syllables. A similar approach was taken
in Grabe et al. [2007]. Grabe et al. [2007]’s algorithm weighted the relevance
of pitch values as a function of the intensity in the same frame: pitch values
in regions of high intensity were ‘heavier’ or more relevant than those in
regions of low intensity. In our case, however, pitch values in regions of
low intensity were simply excluded. This procedure resulted in a sensitive
stylization of pitch contours. Pitch contours were then normalized by dividing
all remaining pitch values by the speaker’s average pitch [Grabe et al., 2007].
Finally, stylized and normalized pitch contours were submitted to linear
models, using quadratic polynomial equations (y = ax2 + bx + c) such as
the ones used in Andruski & Costello [2004] and in the preceding chapter.
In these models, coefficients have a straightforward interpretation. The ccoefficient is the y-intercept, i.e. the value at which the contour crosses
the vertical (y) axis or, in other words, the y-value at which the contour
crosses the point where the horizontal axis (x ) is equal to zero. The band a-coefficients together indicate the shape and direction of the curve.
Specifically, the b-coefficient expresses the slope of the tangent to the pitch
contour at the y-intercept. This is essentially the direction or slope of the
pitch contour. The a-coefficient indicates how wide or narrow the curve of
the parabola is and whether the parabola opens upward or downward; that
is, whether it is convex or concave. In the present case, the point where x is
equal to 0 corresponds to the first pitch value of the whole contour; that is,
it corresponds to the pre-stressed syllable. For a more thorough explanation
of quadratic polynomial models, please refer to the analytical procedures
section of the preceding chapter.
Table 5.1 schematizes the relationship between b- and a-coefficients and
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Table 5.1: Shapes of curves as described by b- and a-coefficients in quadratic
polynomial equations (y = ax2 + bx + c). (Adapted from Andruski &
Costello [2004].)
Coefficient b Coefficient a Description of the
negative
positive
concave and
negative
0
straight and
negative or 0
negative
convex and
positive
negative
rising then
positive
positive

curve
falling
falling
falling
falling
rising

the curves they represent (see Andruski & Costello [2004] and Chapter 4).
In the present case, it is possible that polynomial models with more coefficients than the quadratic models would have resulted in curves with a
better fit than the quadratic curves we used. In the case of sentence-final
pitch accents reported in Chapter 4, quadratic polynomial models resulted in
very high-fitting curves because variability had been established beforehand
and quadratic models were deemed sufficient. In the present case, however,
variability of the intonational contours was greater and thus the curves had
a slightly lower fit. In any case, quadratic models were chosen because all
their coefficients are interpretable and the lower degree of fit was not deemed
sufficient to dismiss their use. First, the c-coefficient or y-intercept provides
information about the pitch height at the beginning of the relevant terminal
tunes, since x was equal to 0 at the first pitch point of every contour. Second,
b-coefficients provide information on the general direction and slope of the
relevant curves.
Recall that Castilian Spanish contours in yes/no questions tend to present
a low-rising configuration, while Majorcan Catalan patterns tend to present
a high-falling configuration. For this reason, pitch values on pre-stressed syllables (relative to the following syllable) provide important information on
the shape of these specific curves: Does the contour start high (Spanish)?
Does it start low (Catalan)? Y-intercept values provide this information.
Since pitch values were normalized by dividing them by the speaker’s average pitch, a y-intercept greater than 1 represents a contour that starts high
(relative to the speaker’s average pitch), while a y-intercept of less than 1
represents a contour that starts low (relative to the speaker’s average pitch).
Equally important are b-coefficients. Since differences between the two contours have to do with their overall direction (rise vs. fall), it was hypothesized
that b-coefficients would be sufficient in discriminating between Catalan and
Spanish patterns. No specific hypotheses were made regarding a-coefficients,
unlike in the experiments reported in the preceding chapter and thus their
analysis was not pursued in most of the statistical comparisons.
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Inferential statistics were of two types:
1. The coefficients provided by the quadratic polynomial equations of the
best-fit curves were submitted to statistical tests as continuous variables. Analyses of variance (ANOVAs) were used. In the analyses
reported in the sections ‘research question 1’ and ‘research question
2’, main factors were all between-subject factors: language (Spanish
vs. Catalan), gender (males vs. female), age (older vs. younger)
and dominant or L1 language (Spanish vs. Catalan). In the comparisons reported in the section ‘research question 3’, Repeated Measures
ANOVAs were used since one of the two factors in the tests was a
within-subject factor: mode or language used (Catalan vs. Spanish).
2. The coefficients provided by the quadratic polynomial models were used
in order to classify the contours into categories according to the possible interpretations of coefficients and the shapes of the curves they
represent (see Andruski & Costello [2004] and Table 5.1). This resulted
in a nominal dependent variable with four levels or categories, which
will be described below.

5.3

Research question 1: Variation in L1
speech

The main questions we wish to address in this section are as follows. First,
is there evidence for a language difference in the realization of intonational
contours of yes/no questions in the speech of our forty bilingual participants?
Second, is there evidence of change in the intonational system of any of the
two languages? What is the direction of this change, if found? Is there
evidence of any type of transfer (L1-to-L2 [substratum transfer] or L2-to-L1
[borrowing]) or mutual convergence or divergence?

5.3.1

Data selection

In order to answer these questions, a subset of the whole corpus was extracted: all the questions that the forty participants produced in their first
or dominant language (L1). In this way, we may compare the Catalan of
Catalan-dominant bilinguals with the Spanish of Spanish-dominant bilinguals. Since subjects were also ordered by age and gender, we may be able
to see whether there is gender- and/or age-dependent variation within the
data subset of any of the two languages.
This subset consisted of a total of 2022 sentences, 942 from Catalan and
1080 from Spanish. With respect to gender, 962 of the sentences in this
subset were produced by female participants and 1060 by males. Regarding

169

Table 5.2: Results of ANOVAs analyzing the coefficients of the polynomial
equations describing best-fit quadratic curves, as a function of language,
gender and age. For all comparisons, df = 1, 2014.
Factor
Language
Gender
Age
L*G
L*A
G*A
L*G*A

Y-intercept
Slope
F=156.07; p<.001 F=55.53; p<.001
F=0.61; ns
F=18.58; p<.001
F=134.34; p<.001 F=105.32; p<.001
F=34.40; p<.001 F=31.34; p<.001
F=1.86; ns
F=12.76; p<.001
F=5.18; ns
F=9.75; p=.001
F=8.83; p<.01
F=4.96; ns

Parabola
F=8.01; p<.01
F=9.33; p<.01
F=8.71; p<.01
F=14.72; p<.001
F=14.05; p<.001
F=4.26; ns
F=3.11; ns

age, 1060 of the utterances were read by the older subjects and 962 by the
younger ones.

5.3.2

Results

The three coefficients provided by the quadratic polynomial equations were
submitted to three independent three-way ANOVAs, one for each of the
three coefficients. Main factors were language, gender and age. The alpha or
significance level was set at p = 0.01. The results of the three ANOVAs can
be observed in Table 5.2. For ease of reference, we refer to the coefficients as
follows (see Andruski & Costello [2004]):
• c-coefficient = y-intercept.
• b-coefficient = slope.
• a-coefficient = parabola.
The ANOVA for y-intercept or c-coefficients revealed significant effects
of language and age, but not of gender, and significant language by gender
and three-way interactions. The ANOVA for slope values or b-coefficients
revealed significant effects of all three factors and significant interactions
of all pair-wise comparisons. Finally, the ANOVA for parabola values or
a-coefficients revealed significant effects of all three factors, and significant
language by gender and language by age interactions. Figure 5.3 displays
group means and confidence intervals of the three coefficients as a function
of language, Catalan vs. Spanish. The group mean of y-intercept for the
Catalan-dominant speakers shows that the tendency is for them to have a
higher pitch value on the pre-stressed syllable than the Spanish-dominant
bilinguals. Additionally, it may be highlighted that the mean for the Catalandominant speakers is well above 1, which represents the average pitch of each
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Figure 5.3: Group means and confidence intervals of the three coefficients
provided by linear models using quadratic polynomial equations. The coefficients represent terminal tunes in absolute interrogatives. Data are represented as a function of coefficient (y-intercept, slope and parabola) and
language (Catalan [CT] vs. Spanish [SP]).
speaker. Therefore, it can be inferred that the pitch trajectory falls afterwards. The Spanish-dominant mean is around 1, which may reflect one of
two things: (1) some contours start low (below 1) and others start high
(above 1) and thus the average just represents a midpoint between the two
tendencies but does not represent the central tendency, or (2) contours tend
to start by the speaker’s average pitch and thus the mean does represent
the central tendency. Values as a function of individual participants, which
help us find out where do group central tendencies come from, are displayed
below. Regarding slope values, it can be observed that Catalan-dominant
subjects used steeply falling contours, with slope values around -1, while
Spanish-dominant speakers used slightly falling contours, with values around
-0.6. Finally, differences in parabola coefficients are also apparent in Figure
5.3. The mean for both groups is positive. However, it is significantly lower
for the Catalan-dominant than for the Spanish-dominant bilinguals. Recall that, when combined with negative b-coefficients, positive a-coefficients
represent concave curves. Thus, the fundamental difference between Catalan
and Spanish average contours as captured by the three coefficients was as follows: Catalan-dominant bilinguals used, on average, steeply falling concave
configurations with a high-pitched pre-stressed syllable. Spanish-dominant
bilinguals, on the other hand, used, on average, slightly falling concave contours with a medium-pitched pre-stressed syllable.
Figure 5.4 displays the y-intercept and slope values of the polynomial
equations as a function of group; that is, CTMY (Catalan younger males),
CTMO (Catalan older males), CTFY (Catalan younger females), CTFO
(Catalan older females), SPMY (Spanish younger males), SPMO (Spanish
older males), SPFY (Spanish younger females), SPFO (Spanish older fe171

males). With respect to y-intercept values, in Figure 5.4 it can be observed
that all four Catalan-dominant groups had medians above 1. However, the
two older groups had lower values than the younger groups. The two older
Spanish-dominant groups differ from the two younger groups in that they
show median values below 1. In fact, the median of the Spanish-dominant
older females is barely below 1, which means that almost half of their distribution is above 1. On the other hand, most of the values of the Spanishdominant older males are below 1. The two Spanish-dominant younger
groups differ significantly from the older speakers in that they present higher
y-intercepts. There seem to be gender differences in this respect: younger
males had lower y-intercepts than younger females, although this difference has not been explored statistically. It can be noted that Spanishdominant younger females seem to pattern with Catalan-dominant speakers,
and Spanish-dominant males closely approach their values. Further apart
are the distributions of the Spanish-dominant older speakers, especially the
males. In other words, there seems to be a scale in the following order, from
higher to lower y-intercept distributions: Catalan younger males >Catalan
younger females :: Catalan older males and females :: Spanish younger males
and females >Spanish older females >Spanish older males.
According to the boxplots in panel (b) of Figure 5.4, over 75% of the contours by all the Catalan-dominant groups and the Spanish-dominant younger
males and females display a falling shape. The only two groups that are
found to use rising patterns with some frequency are the two older Spanishdominant groups, most clearly the males. Overall, steeply or slightly falling
contours are the norm, but much less so for the Spanish-dominant older
males.
The second analytical procedure we used consisted on counting the frequency of different shape categories as a function of language, gender and/or
age groups. Recall from Table 5.1 that the different combinations of c-, band a-coefficients result in curves with fundamentally different shapes. There
were four combinations of b- and a-coefficients in our data set:
1. Concave falling contours: negative slope + positive parabola [CNCFALL].
2. Convex falling contours: negative slope + negative parabola [CNVFALL].
3. Rising contours: positive slope + positive parabola [RISE].
4. Rising-falling or circumflex contours: positive slope + negative parabola
[RISE-FALL].
Figure 5.5 displays the proportion of the frequency counts of the four
intonational categories as a function of the four relevant groups: CTMY,
CTMO, CTFY, CTFO, SPMY, SPMO, SPFY, SPFO. In this figure, it can
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Figure 5.4: Group medians and data distribution of two coefficients, c or
y-intercept and b or slope, provided by linear models using quadratic polynomial equations. The coefficients represent terminal tunes in absolute interrogatives. Data are represented as a function of group according to three attributes, dominant language or L1, gender and age: CTMY, CTMO, CTFY,
CTFO, SPMY, SPMO, SPFY, SPFO.
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Figure 5.5: Proportion of frequency counts of four melodic categories determined by the combination of coefficients b and a of best-fit quadratic
polynomials. Data are represented as a function of group according to three
attributes, dominant language or L1, gender and age: CT = Catalan; SP
= Spanish; M = male; F = female; O = older; Y = younger. The levels of the dependent variable are: concave falls (CNC-FALL), convex falls
(CNV-FALL), rises (RISE) and rise-falls (RISE-FALL).
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Figure 5.6: Proportion of frequency counts of two melodic categories determined by the combination of coefficients b and a of best-fit quadratic
polynomials. Concave and convex falls are pooled as FALLS and rises and
rise-falls are pooled as RISES. Data are represented as a function of group
according to three attributes, dominant language or L1, gender and age: CT
= Catalan; SP = Spanish; M = male; F = female; O = older; Y = younger.
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Table 5.3: Analysis of Deviance table provided by the stepwise logistic regression model with intonational category as dependent variable (FALL vs.
RISE), and language, age and gender as independent variables on the chisquare distribution. Log. likelihood of the model -1033.25. Df = 1. (See text
for weights of the independent variable levels.)
Factor
Language
Gender
Age

Deviance Resid. df Resid. deviance p-value
60.90
2020
2194.32
<.001
11.93
20.19
2182.39
<.001
116.14
2018
2066.25
<.001

be observed that concave falls, which correspond to the melodic contour
reported for Majorcan Catalan (Vanrell [2006], Vanrell [2007]), are highly
frequent in the speech of almost all groups, including the Spanish-dominant
bilinguals. Concave falls were more frequent, however, in the production of
the Catalan-dominant bilinguals and the younger Spanish-dominant speakers. They were less frequent in the speech of Spanish-dominant older males.
In all cases, however, they remain as the most common pattern used by all
the groups. Figure 5.6 displays the proportion of the frequency counts of
only two categories; that is, concave and convex falls were pooled as FALLS
and rises and rise-falls were pooled as RISES. This was done due to the
fact that both rises and rise-falls are reported contours of Castilian Spanish (Face [2004], Face [2006], Quilis [1993]) and, since we were interested in
the cross-linguistic transfer of intonational configurations, it seemed appropriate to identify those ‘coming’ from the same language as one. Convex
falls were grouped together with concave falls due to the fact that they are
falling in nature, and thus seem to be more similar to Majorcan Catalan falls
than to Castilian Spanish rises and circumflex, rise-falls. They fundamentally differ from circumflex contours, which have been reported for Spanish
[Quilis, 1993], in that they are falling already at the pre-stressed syllable
(y-intercept). It is reasonable to believe that they correspond to the same
type of Majorcan Catalan contour as the concave falls but that they occur on
utterance-final oxytones. Thus, the lack of a low-pitched post-stressed syllable may prevent the best-fit quadratic curve from taking a concave shape.
In sum, there are reasons to believe that the two types of falls correspond
to the melodic contour previously reported for Majorcan Catalan [Vanrell,
2006] and that the two types of rises are two different intonational configurations, both having been reported for Castilian Spanish (Face [2004], Face
[2006], Hualde [2005], Quilis [1993]).
The binary variable (FALLS vs. RISES) was submitted to a logistic
regression model using the chi-square distribution in order to investigate
statistical differences as a function of language (Catalan vs. Spanish), gender
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and age. The Catalan-like falling contours (FALLS) were treated as ‘success’
or ‘application’. Table 5.3 shows the deviance table provided by the model.
It can be observed that all three factors are shown to have a significant effect
on the binomial variable. The weights of the independent variable levels
provided by the model were as follows: language [Catalan = .599; Spanish
= .400] gender [male = .451; female = .548], and age [older = .355; younger
= .644]. The model shows that, overall, Catalan speakers used more falling
contours (FALLS) than Spanish speakers, females used more FALLS than
males and younger speakers used more FALLS than older speakers.
In general the conclusions reached at by the logistic regression model on
the binomial independent variable are fundamentally equivalent to the ones
reached at by the ANOVAs with the continuous coefficients of the quadratic
polynomial equations. The two analyses are based on the same measures
and thus are not independent. Consequently, there are not counted as two
findings, but as one. The reason why the second analysis was carried out
was to confirm the findings of the previous one with a more traditional type
of analysis, at least from a variationist sociolinguistic perspective. In sum,
the two are offered as a point of comparison. Finally, due to the fact that
the ANOVAs are able to provide more information than the logistic regression models, we decided to use only one of the two procedures for further
comparisons in the present chapter.
In order to better investigate the interactions between the factors as well
as individual tendencies, two subsets of the data set were extracted. First,
we extracted all the questions produced by the twenty Catalan-dominant
speakers in their L1 (Catalan-L1) and then all the questions produced by the
Spanish-dominant speakers also in their L1 (Spanish-L1).
Catalan-L1 data subset
The Catalan-L1 data subset had a total of 942 questions, 474 of which were
produced by the older speakers and 468, by the younger subjects. 487 were
produced by the females and 455, by the males.
The coefficients provided by the quadratic polynomial equations were
submitted to three independent ANOVAs with main factors being gender
and age. For y-intercept or c-coefficients, the ANOVA revealed significant
effects of both factors and a significant interaction: gender [F(1,938)=18.18;
p<.001], age [F(1,938)=85.8; p<.001] and gender by age interaction [F(1,938)
= 15.47; p<.001]. These effects may be observed in Figure 5.4. Younger
subjects had, on average, higher y-intercept coefficients than older subjects.
There are also gender differences, but they are greater between older males
and females than between younger males and females, which explains the
significant interaction. Figure 5.7 displays the distribution of values of ccoefficients or y-intercepts as a function of individual speaker. The y-intercept
values show that, relative to 1, younger speakers used more questions that
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Figure 5.7: Strip-plots (distribution of values) of y-intercept coefficients as
a function of group, further broken down by individual speaker. Catalandominant bilinguals speaking Catalan. (Caution: y axis scales are not the
same on all plots.)

178

CTMY

CTMO
●

●

●
●
●

●
●
●

slope

0

−2

●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●

−4

5

●

●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●

●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●

●

●
●

●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●

●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●

●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●

●

slope

2

0

●
●

●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●

●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●

●

●
●
●

CT02MY

CT03MY

●
●

●
●
●
●

●
●

●

CT01MY

●
●
●
●
●
●
●
●

●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●

●

●

−6

●

●
●

−5

●
●

●

●

CT04MY

CT05MY

CT06MO

CT07MO

CT08MO

(a)

(b)

CTFY

CTFO

CT09MO

CT10MO

4
●

5

●
●

●

2

●
●

●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●

●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●

●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●

0
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●

slope

slope

0

●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●

●

−2

●

−4

●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●

●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●

●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●

●

●

−6

●

●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●

●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●

●
●
●

●
●

−5

●

●

−8
●

CT11FY

CT12FY

CT13FY

CT14FY

●

CT15FY

CT16FO

(c)

CT17FO

CT18FO

CT19FO

CT20FO

(d)

Figure 5.8: Strip-plots (distribution of values) of slope coefficients as a function of group, further broken down by individual speaker. Catalan-dominant
bilinguals speaking Catalan. (Caution: y axis scales are not the same on all
plots.)
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start with a high pitch than older speakers, who had more variable distributions. This seems to be true for both younger males and females. The older
females seem to be using both high-pitched and low-pitched pre-stressed syllables in their terminal tunes; that is, variability is very high for these subjects
while the other three groups seem to be using more systematic patterns.
Regarding slope coefficients, the ANOVA revealed significant effects of
age [F(1,938)=23.94; p<.001] but not of gender [F(1,938)=2.54; ns], and
a significant interaction between the two factors [F(1,938)=18.62; p<.001].
Figure 5.4 shows that older speakers had higher b-coefficients (although still
negative) than younger subjects. Younger males had lower values than any of
the other three groups, which explains the significant interaction. In Figure
5.8 it can be observed that falls were highly common for all four groups of
speakers. Rises occurred only sporadically.
In summary, Catalan-dominant speakers seem to be systematically using
falling configurations of the type previously reported for Majorcan Catalan
[Vanrell, 2006]. In this contour type, pre-stressed syllables have a high pitch
and then the contour falls to the end of the utterance, with a low turning
point or elbow by the stressed syllable’s offset. In our data, this may be seen
by the combination of coefficients: high y-intercept, negative slope and positive parabola or a-coefficient. The younger speakers were found to use, on
average, higher-pitched pre-stressed syllables and steeper overall falls than
the older ones. A scale in the following order, from steeper to flatter overall falls (and even rises), is apparent: Catalan younger males and females
>Catalan older males >Catalan older females. Catalan older females seem
to be the ones that used rises more frequently than any of the three groups.
Our interpretation is that Catalan-dominant older females (together with
some Spanish-dominant older males) were sporadically borrowing Spanishlike, rising intonation in their production of yes/no questions. However,
the younger generation did not follow up on this contact-induced innovative trend. Younger speakers, both males and females, robustly used steeply
falling, Catalan-like intonational configurations thus reducing the variability
introduced by the older generation.
Spanish-L1 data subset
The Spanish-L1 data subset had a total of 1080 questions, 586 of which were
produced by the older speakers and 494, by the younger subjects. 475 were
produced by the females and 605, by the males.
The coefficients provided by the quadratic polynomial equations were
submitted to three independent ANOVAs with main factors being gender
and age. For y-intercept or c-coefficients, the ANOVA revealed significant
effects of both factors and no significant interaction between the two: gender [F(1,1076)=21.73; p<.001], age [F(1,1076)=49.79; p<.001] and gender
by age interaction [F(1,1076)=0.13; ns]. Figure 5.4, panel (a), shows that
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Figure 5.9: Strip-plots (distribution of values) of y-intercept coefficients as
a function of group, further broken down by individual speaker. Spanishdominant bilinguals speaking Spanish. (Caution: y axis scales are not the
same on all plots.)
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Figure 5.10: Strip-plots (distribution of values) of slope coefficients as a function of group, further broken down by individual speaker. Spanish-dominant
bilinguals speaking Spanish. (Caution: y axis scales are not the same on all
plots.)
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the younger speakers had higher y-intercept values, with medians above 1,
while the older subjects had much lower y-intercept values, especially the
older males. There seems to be a scale from lower to higher y-intercept
values in the following order: Spanish older males >Spanish older females
:: Spanish younger males >Spanish younger females. Figure 5.4 also reveals that the Spanish-dominant younger females seem to pattern with the
Catalan-dominant subjects. Figure 5.9, panel (a), shows individual differences. The younger female subjects present very similar distributions of
y-intercept values. Most of the values are above 1, although all of the speakers used some low-pitched or mid-pitched pre-stressed syllables. Two of the
Spanish-dominant older females used mostly low-pitched pre-stressed syllables (with values below 1): SP16FO and SP19FO. Two of them had distributions around 1, and therefore used both high-pitched and low-pitched
pre-stressed syllables. Finally, speaker SP18FO used mostly high-pitched
pre-stressed syllables. Regarding the younger males, SP01MY seems to exclusively use high-pitched pre-stressed syllables, while SP04MY used mostly
low-pitched ones. Speakers SP02MY and SP05MY used both high-pitched
and low-pitched pre-stressed syllables, while SP03MY seems to be using
mostly mid-pitched ones. Recall that these values are all relative to the
speaker’s average pitch level. The Spanish-dominant older males apparently
fall into two groups: (1) SP06MO and SP07MO have distributions below 1,
which shows that they used low-pitched pre-stressed syllables, (2) SP09MO
and SP10MO have widely variable distributions with values both above and
below 1, and (3) speaker SP08MO have a distribution whose central tendency
is close to 1.
For slope values or b-coefficients, the ANOVA also revealed significant
effects of both factors and no significant interaction between the two: gender
[F(1,1076)=43.17; p<.001], age [F(1,1076)=79.13; p<.001] and gender by
age interaction [F(1,1076)=0.45; ns]. Figure 5.4, panel (b), shows the same
pattern as for y-intercept values. There is a scale from higher to lower slope
values in the following order: Spanish older males >Spanish older females
:: Spanish younger males >Spanish younger females. This means that the
older males used rising question contours more frequently than any other
group, followed by the older females. Figure 5.10 shows the same data as a
function of individual subject in the form of a strip-plot. Regarding older
males and females, it can be seen that there appear to be both negative,
falling as well as positive, rising values in the speech of all subjects in these
groups. Older males seem to use more rises than females in the same age
range. With respect to the younger males, the distributions show that most
of them used falling contours (SP01MY, SP02MY, SP05MY), while one used
more rises than falls (SP03MY) and another one used as many rises as falls,
apparently (SP04MY). The younger females had many more values below 0
and thus used more falling contours than any of the other three groups.
The present speech data from Spanish-dominant bilinguals suggests that
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there is a change in progress in the intonation of the Spanish variety spoken
in Majorca. Recall that positive y-intercept values, together with negative
slope coefficients, represent falling, Catalan-like melodic configurations, while
negative y-intercept values, together with positive slopes, represent rising,
Castilian Spanish-like contours. The data showed that younger Spanishdominant females are frequent users of Catalan-like intonational contours,
closely followed by the younger males. The older speakers lie behind, especially the older males. There seems to be a scale in the following order, from
a higher frequency of use of Spanish-like contours to a higher frequency of
use of Catalan-like contours: Spanish older males >Spanish older females
>Spanish younger males and females.

5.3.3

Summary

The melodic production of eight groups of Catalan-Spanish bilinguals was
investigated. Specifically, we compared the shape of intonational contours
in yes/no questions because it had been reported that there existed robust
overall differences in the melodic configuration of this sentence type between
the two languages. Four groups of Spanish-dominant and four of Catalandominant bilinguals, ordered by age and gender, were invited to participate
in an interactive question-and-answer game. A total of 3067 spontaneous
questions were gathered.
The results show that the reported differences between Majorcan Catalan and Spanish are not robust in the speech of Catalan-Spanish bilinguals.
Overall, differences were apparent: Catalan-dominant speakers tended to
use Catalan-like intonational configurations (high-pitched pre-stressed syllables followed by steep concave falls to the end of the utterance), while some
Spanish-dominant speakers more frequently used Spanish-like contours (lowpitched pre-stressed syllables followed by concave/exponential rises). However, age- and gender-dependent differences were found in both groups of
bilinguals.
The Catalan-dominant younger speakers were found to use, on average,
higher-pitched pre-stressed syllables and steeper overall falls than the other
three groups. A scale in the following order, from steeper to flatter overall
falls (and even some rises), was apparent: Catalan younger males and females
>Catalan older males >Catalan older females. Catalan older females seem to
be the ones that use rises more frequently than any of the three groups. We
offered an interpretation according to which Catalan-dominant older females
sporadically borrow Spanish-like, rising intonation in yes/no questions thus
introducing variation in the pool of melodic contours available for the pronunciation of questions in Majorcan Catalan. Some of the older males also
seem to borrow rising contours from Spanish. However, the younger generation was found to systematically use falling contours. Therefore, we infer
that the variation introduced in Majorcan Catalan by the older speakers,
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who represent the first generation of Majorcans growing up in the intensive
contact situation existing nowadays, is reduced by the younger generation,
who do not seem to be following up on the contact-induced innovation.
The Spanish-dominant speakers show a different distribution of variants.
The younger speakers, especially the females, were found to use Catalanlike falling contours very frequently, with the younger males following very
closely. In fact, the younger Spanish-dominant speakers seem to pattern with
the Catalan-dominant bilinguals, even when using different languages. The
older speakers, on the other hand, used more rising, Spanish-like contours
than the younger ones. This was most obvious for the older males. A scale in
the following order, from higher frequency of falls to higher frequency of rises,
was apparent: Catalan younger males and females >Catalan older females
>Catalan older males. In conclusion, the distribution found in this data
subset suggests that Spanish-dominant bilinguals are borrowing Catalan-like
intonational contours into their Spanish. The distribution also shows that
this is a contact-induced change in progress, in the sense that older and
younger speakers present different linguistic behaviors. At the same time,
we propose that this change is at an advanced stage because the younger
Spanish-dominant bilinguals are systematically using Catalan-like contours,
almost to the complete exclusion of Spanish-like ones.
From another perspective, the results show that there is unidirectional
transfer of melodic features in this contact situation: from Catalan to Spanish.
Finally, and importantly, Catalan intonational contours are being transfered to Spanish not (only) by Catalan-dominant bilinguals (in a process
of substratum interference or L1-to-L2 transfer), but by Spanish-dominant
speakers. These results demonstrate that there is a process of L2-to-L1 transfer or ‘borrowing’ in the intonational system of the Spanish variety spoken in
Majorca. Spanish-dominant young speakers seem to gradually converge with
Catalan-dominant speakers. This is relevant at a very general, theoretical
level for contact linguistics because our experimental design makes it possible
to see that borrowing of intonational contours, is possible, as is substratum
interference (Coetsem [2000], Winford [2005]).

5.4

Research question 2: Variation in L2
speech

In the present section, an investigation of L2 productions of a total of twenty
of the forty speakers and their comparison with L1 speech was is reported.
All the younger subjects that participated in the experiment reported in the
previous section were also recorded, under similar conditions, while using
their L2. Here, we compare the Catalan of L1 speakers (Catalan-dominant)
with that of L2 speakers (Spanish-dominant), and the Spanish of L1 speakers
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(Spanish-dominant) with that of L2 speakers (Catalan-dominant).
Our main goal was to find out whether there is evidence for the existence
of L1-dependent variation in Catalan and/or Spanish, and whether intonation
is a part of this variation. That is, we aim to answer whether there is melodic
evidence for the existence of differences within Catalan and/or Spanish as
a function of dominant language. Indirectly, this experiment will also be
able to answer whether there is evidence of transfer of intonational patterns
from Catalan to Spanish or vice versa. More specifically, we will be able to
see whether bilinguals transfer the melodic patterns of their L1 into the L2
(substratum interference) as has been reported elsewhere (Atterer & Ladd
[2004], Colantoni & Gurlekian [2004], Gut [2005], Jilka [2000], Mennen [2004],
Mennen [2006], O’Rourke [2005], Queen [1996], Roosman [2005], Willems
[1982]).
A balanced number of males and females was represented both as L1 and
as L2 speakers in both languages. In this way, we were able to investigate
gender-dependent variation and its interaction with the variation that may be
potentially motivated by differences in the linguistic background or language
dominance patterns of the speakers.

5.4.1

Data selection

In order to study the effect of linguistic background on both Catalan and
Spanish, two independent data subsets were extracted from the main corpus:
(1) all the Catalan (Catalan corpus) and (2) all the Spanish (Spanish corpus)
yes/no questions. For each subcorpus, around half of the questions had been
produced by L1 speakers and the other half by L2 speakers. For instance,
within the Catalan corpus, even though all the questions were produced in
Catalan, around half of them were produced by Catalan-dominant and the
other half by Spanish-dominant bilinguals. The same was true for the Spanish
corpus. In this way, the same speakers who were L1 subjects in one corpus
were L2 subjects in the other.
Analytical procedures
For the present investigations, only one of the two previously evaluated analytical procedures was selected. In the preceding section, it was shown
that two statistical analyses are available for the study of best-fit quadratic
curves: ANOVAs on the three continuously varying coefficients provided by
the model, and logistic regression on the nominal or categorical contours,
which are produced by interpreting the different combinations of the coefficients. Here, only the results of ANOVAs on the continuously varying
coefficients are reported. This was decided because the two procedures led
to fundamentally equivalent results, thus validating each other, and carrying
out the comparisons in both would seem to be redundant. Recall that the
three coefficients provide holistic information on the shape of curves: (1)
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Table 5.4: Results of ANOVAs analyzing the coefficients of the polynomial
equations describing best-fit quadratic curves, as a function of linguistic background (L1 vs. L2 speaker) and gender. Catalan data. For all comparisons,
df = 1, 910.
Factor
Background
Gender
B*G

y-intercept
slope
parabola
F=93.07; p<.001
F=3.05; ns F=33.68; p<.001
F=10.81; p=.001
F=1.18; ns
F=6.10; ns
F=28.15; p<.001 F=24.27; p<.001
F=1.85; ns

pitch level at pre-stressed syllable or y-intercept, (2) direction and steepness,
and (3) size of parabola or degree of concavity/convexity. Of these three
coefficients, we are more interested in c or pitch level at start of contour and
b or slope.

5.4.2

Variation in Catalan

There were a total of 914 questions in the Catalan data subset: 468 utterances
were recorded by Catalan-dominant (L1) and 446 by Spanish-dominant (L2)
speakers. Regarding gender, 450 sentences were read by male subjects and
464 by female subjects. There was a balanced number of males and females
as L1 and L2 speakers.
The data were submitted to three independent two-way ANOVAs, one for
each of the three coefficients of the quadratic polynomial equations. Main
factors were background (L1 vs. L2 speaker) and gender. The significance
or alpha level was set at p = 0.01. The results of the three ANOVAs are
displayed in Table 5.4.
In Table 5.4 it can be observed that, regarding y-intercept values, there
were significant effects of background and gender and a significant interaction
between the two factors. L2 speakers (Spanish-dominant) had significantly
lower y-intercept values than L1 speakers. In other words, for both genders,
Spanish-dominant speakers of Catalan used lower-pitched pre-stressed syllables in their yes/no question intonational contours than Catalan-dominant
bilinguals. The interaction comes from the fact that the language background
difference is greater between the Catalan-dominant (L1) and the Spanishdominant (L2) males. Recall that high-pitched pre-stressed syllables are a
phonologically-relevant, distinctive feature of Majorcan Catalan interrogative contours [Vanrell, 2006]. This pattern may be observed in Figure 5.11,
which shows the average values and distributions of y-intercept and slope
coefficients as a function of linguistic background and gender.
Regarding b-coefficients or slope values, the ANOVAs revealed no significant effects of any of the two factors, but a significant interaction between
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Figure 5.11: Y-intercept and slope coefficients of equations describing
quadratic polynomial best-fit curves, c- and b-coefficients respectively. Catalan data as a function of linguistic background (L1 vs. L2 speaker) and gender
(M vs. F).
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Figure 5.12: Proportion of frequency counts of four categorical intonational
contours as a function of language background (L1 vs. L2 speakers of
Catalan). Catalan data. The categorical melodic contours are: concave
falls (CNC-FALL), concave falls (CONV-FALL), rises (RISE) and rise-falls
(RISE-FALL).
the two. Figure 5.11 shows that the interaction comes from the fact that the
Spanish-dominant male speakers (L2) differed from the Catalan-dominant
males (L1) in slope values, even though there were no general differences
as a function of any of the two factors. Specifically, L1 males used steeper
falling contours than L2 males.
The results of the present experiment show that L1 speakers of Catalan,
both males and females, tended to use concave falling pitch contours with
high-pitched pre-stressed syllables. Spanish-dominant speakers, L2 speakers
of Catalan, were found to use very similar contours but with some differences:
pre-stressed syllables were not as high for the L2 speakers, especially the
males, and not as steeply falling. In any case, these young Spanish-dominant
participants were using contours that are fundamentally different from the
ones reported for Castilian Spanish [Face, 2004]. This does not necessarily
mean that they were using Catalan intonation when speaking Catalan and
Spanish intonation when speaking Spanish. Recall from the preceding section
that the younger Spanish-dominant speakers, even when using their L1, Spanish, used contours that resembled those reported for Majorcan Catalan. Even
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Table 5.5: Results of ANOVAs analyzing the coefficients of the polynomial
equations describing best-fit quadratic curves, as a function of linguistic background (L1 vs. L2 speaker) and gender. Spanish data. For all comparisons,
df = 1, 959.
Factor
Background
Gender
B*G

y-intercept
slope
parabola
F=36.03; p<.001
F=0.40; ns F=17.56; p<.001
F=4.75; ns
F=6.50; p=.01
F=0.31; ns
F=11.72; p<.001 F=23.73; p<.001 F=33.47; p<.001

though the ANOVAs revealed differences in the detailed shape of intonational
contours between L1 and L2 speakers, especially for y-intercept values, Figure
5.12 shows that a categorization of the contours into discrete, shape-wise categories demonstrates that the most common contours used by all the speakers
are structurally similar. Overall, the results suggest that Spanish-dominant
bilinguals are gradually converging with Catalan-dominant bilinguals. They
were found to use intonational contours that, although not equivalent, closely
resemble those used by Catalan-dominant bilinguals. This seems to be true
for both their L1 and their L2.

5.4.3

Variation in Spanish

There were a total of 963 sentences in the Spanish data subset: 494 utterances
were recorded by Spanish-dominant (L1) and 469 by Catalan-dominant (L2)
speakers. Regarding gender, 544 sentences were read by male subjects and
419 by female subjects.
The data were submitted to three independent two-way ANOVAs, one for
each of the three coefficients of the quadratic polynomial equations. Main
factors were background (L1 vs. L2 speaker) and gender. The significance
or alpha level was set at p = 0.01. The results of the three ANOVAs are
displayed in Table 5.5.
The ANOVA on the y-intercept values revealed a significant effect of background (L1 speakers vs. L2 speakers) but not of gender, and a significant
interaction between the two factors. Figure 5.13 displays the average values
and distributions of y-intercept and slope coefficients as a function of the two
fixed factors. In panel (a) it can be observed that, on average, L2 speakers
have higher y-intercept coefficients than L1 speakers of Spanish. This was
most obvious for the L2 males (Catalan-dominant speaking Spanish). At the
same time, Spanish-dominant (L1) males have the lowest scores, much lower
than the L1 females, which explains the highly significant interaction. Overall, the L1 females seem to pattern with the Catalan-dominant L2 speakers
of Spanish. However, it is also true that a significant proportion of the y190
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Figure 5.13: Y-intercept and slope coefficients of equations describing
quadratic polynomial best-fit curves, b- and a-coefficients respectively. Spanish data as a function of linguistic background (L1 vs. L2 speaker) and gender
(M vs. F).
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Figure 5.14: Proportion of frequency counts of four categorical intonational
contours as a function of language background (L1 vs. L2 speakers of
Spanish). Spanish data. The categorical melodic contours are: concave
falls (CNC-FALL), concave falls (CONV-FALL), rises (RISE) and rise-falls
(RISE-FALL).
intercept distribution of L1 males is above 1, which shows that many of their
contours resemble those reported for Majorcan Catalan [Vanrell, 2006].
Regarding b-coefficients or slope values, the ANOVA revealed marginally
significant effects of gender, but not of background, and a significant interaction between the two. Figure 5.13 shows that these effects come from the
following observable trend: L1 male speakers have slightly higher slope coefficients than the L2 males, while L2 females have slightly higher slope values
than L1 females, hence the interaction. The language background differences
did not reach significance. In any case, even though there may be low-level
differences in the slope of the fall, most contours took a falling shape, which is
the shape that has been reported for Majorcan Catalan, and not for Castilian
Spanish [Vanrell, 2006].
The results of the present comparisons show that L1 and L2 speakers of
Spanish differ in their production of yes/no question melodic contours. The
differences among them do not seem to be due to the fact that they are using
phonologically different contours: LH*...H% vs. HL*...L% or LH*...L%. In
all cases, for all four groups of Catalan-Spanish bilinguals, the tendency was
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to use falling tonal contours with a very high-pitched pre-stressed syllable.
This tendency may be observed in Figure 5.14. This is the contour that had
been reported for Majorcan Catalan [Vanrell, 2006]. In other words, when
speaking Spanish, both L1 and L2 speakers of this language seem to be using
Majorcan Catalan contours. This demonstrates the parallel existence of two
cross-linguistic transfer processes: substratum interference (L1-to-L2 transfer: Catalan-dominant bilinguals using Catalan intonation when speaking
Spanish) and borrowing (L2-to-L1 transfer: Spanish-dominant bilinguals using Catalan intonation in their L1, Spanish). At any rate, however, phonetic
differences were apparent. These differences do not seem to be random:
Catalan-dominant speakers used higher-pitched pre-stressed syllables than
Spanish-dominants bilinguals. Recall that the pitch level of pre-stressed syllables is highly relevant in Majorcan Catalan, in order to distinguish yes/no
questions from wh-questions. It is possible, therefore, that the Spanishdominant speakers, not having mastered the contrast in their L2, do not
reproduce it in their L1. In other words, although there is evidence to believe that falling contours in Majorcan Spanish yes/no questions have been
borrowed from Spanish, it is highly possible that the contrast itself has not
been borrowed and thus the complete range of phonetic details that ‘go’ with
Majorcan Catalan falling yes/no questions is not being transfered to Spanish.

5.4.4

Summary

The analysis of Catalan and Spanish yes/no question intonational contours as
a function of the linguistic background of the speakers revealed the following
conclusions:
1. In Catalan, Spanish-dominant speakers (L2 speakers of Catalan) differ
from Catalan-dominant (L1) speakers in their production of yes/no
question melodic contours. Specifically, L1 speakers of Catalan, both
males and females, tended to use concave falling pitch contours with
high-pitched pre-stressed syllables while Spanish-dominant speakers,
L2 speakers of Catalan, were found to use very similar contours but with
some phonetic differences: pre-stressed syllables were not as high for
the L2 speakers, especially the males, and not as steeply falling. In any
case, these young Spanish-dominant participants were using contours
that are fundamentally different from the ones reported for Castilian
Spanish [Face, 2004]. Even though the ANOVAs revealed differences in
the detailed shape of intonational contours between L1 and L2 speakers,
especially for y-intercept values, most common contours used by all the
speakers were phonologically similar: they were all falling, similar to
the ones reported for Majorcan Catalan Vanrell [2006].
2. In Spanish, Catalan-dominant speakers (L2 speakers of Spanish) also
differ from Spanish-dominant (L1) speakers. The differences among
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them do not seem to be due to the fact that they are using drastically
different contours, e.g. rising vs. falling vs. rising-faling. In all cases,
for all four groups of Catalan-Spanish bilinguals, the tendency was to
use falling tonal contours with a very high-pitched pre-stressed syllable.
In other words, when speaking Spanish, both L1 and L2 speakers of
this language seem to be using Majorcan Catalan contours. However,
Catalan-dominant speakers used higher-pitched pre-stressed syllables
than Spanish-dominant speakers. Recall that the pitch level of prestressed syllables is highly relevant in Majorcan Catalan because it
characterizes the contrast between yes/no questions and wh-questions.
Overall, the results suggest that Spanish-dominant bilinguals are gradually converging with Catalan-dominant bilinguals. They were found to use
intonational contours that, although not equivalent, closely resemble those
used by Catalan-dominant bilinguals. This seems to be true for both their L1
and their L2. At the same time, Catalan-dominant speakers use Catalan-like
contours in their L1 and their L2.
These findings demonstrate the coexistence of two cross-linguistic transfer processes: substratum interference (L1-to-L2 transfer: Catalan-dominant
bilinguals using Catalan intonation when speaking Spanish) and borrowing
(L2-to-L1 transfer: Spanish-dominant bilinguals using Catalan intonation in
their L1, Spanish). This is relevant for contact linguistic research since different predictions are generally made for the two types of transfer and it has
been argued that a clear distinction needs to be made between the two (Coetsem [2000], Winford [2005]). In the present experiments, we have been able
to identify both types of transfer and have shown that intonational contours
may be transferred to other languages in contact situations both through
substratum and adstratum (borrowing) processes.

5.5

Research question 3: Phonetic system
interaction

The following questions still remain to be answered: How do the intonational
systems of two languages interact as revealed by the behavior of individual
bilinguals? Do bilinguals have one converged system? Do they have two
parallel, completely independent systems? [Guion, 2003].
Here, we compare the Catalan of Catalan-dominant bilinguals with their
Spanish, and the Spanish of Spanish-dominant bilinguals with their Catalan;
that is, we compare the within-subject L1 vs. L2 productions of a total of
twenty of our forty speakers.
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Table 5.6: Results of RM-ANOVAs analyzing the coefficients of the polynomial equations describing best-fit quadratic curves, as a function of
mode (within-subjects) or language used (Catalan vs. Spanish) and gender (between-subjects). Catalan-dominant speakers. Error within: df = 1,
917.
Factor
Mode
Gender
M*G

5.5.1

y-intercept
slope
F=4.71; ns F=1.63; ns
F=0.08; ns F=2.21; ns
F=1.90; ns F=0.78; ns

parabola
F=0.75; ns
F=1.49; ns
F=0.65; ns

Data selection

Two independent data subsets were extracted from the main corpus: (1) all
the data produced by the Catalan-dominant speakers (both their Catalan and
their Spanish) and (2) all the data produced by the Spanish-dominant bilinguals (both their Spanish and their Catalan). For each subcorpus, around
half of the sentences had been produced in the L1 and the other half in the
L2.
Analytical procedures
The three coefficients corresponding to the best-fit curve for each pitch segment were submitted to inferential statistics: Repeated Measures ANOVAs.
Recall that we are mostly interested in two of them: y-intercept or pitch level
at the pre-stressed syllables, and slope or general direction of the contour.
Two factors were included in this investigation: gender and language
mode or language used (L1 vs. L2 of the speakers). However, although we
looked at gender differences, we were exclusively concerned with the potential interaction between gender and language mode. The question of whether
there are differences between male and female speech has already been addressed, for research question 1. Here, for research question 3, we are concerned with the potential effect of gender in the interaction of languages
within individuals.

5.5.2

Catalan-dominant bilinguals

All the questions produced by the ten younger Catalan-dominant bilinguals
were extracted, those they produced in their L1 (Catalan) and those they
produced in their L2 (Spanish). There were a total of 937 yes/no questions
in this data subset: 468 utterances were recorded in Catalan (L1) and 469
in Spanish (L2). Regarding gender, 511 sentences were produced by male
subjects and 426, by female subjects.
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Figure 5.15: Y-intercept and slope coefficients of equations describing
quadratic polynomial best-fit curves, c- and b-coefficients respectively.
Speech data from 10 Catalan-dominant bilinguals as a function of language
mode or language used (Catalan [L1] vs. Spanish [L2]) and gender (M vs.
F).
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Table 5.7: Results of RM-ANOVAs analyzing the coefficients of the polynomial equations describing best-fit quadratic curves, as a function of
mode (within-subjects) or language used (Spanish vs. Catalan) and gender (between-subjects). Spanish-dominant speakers. Error within: df = 1,
920.
Factor
Mode
Gender
M*G

y-intercept
slope
F=0.05; ns F=0.03; ns
F=0.05; ns F=1.92; ns
F=1.46; ns F=0.29; ns

parabola
F=0.16; ns
F=0.46; ns
F=1.85; ns

The data were submitted to three Repeated Measures ANOVAs, one for
each of the three coefficients of the quadratic polynomial equations. Main
factors were mode (Catalan [L1] vs. Spanish [L2]) and gender. Mode was a
within-subjects factor and gender was a between-subjects factor. The significance or alpha level was set at p = 0.01. The results of the three ANOVAs
are displayed in Table 5.6 and the distributions of y-intercept and slope values are displayed in Figure 5.15. Recall that we were exclusively concerned
with the within-subjects factor mode and the mode by gender interactions.
The RM-ANOVAs revealed no significant effects of any of the factors, and
no significant interactions, for any of the three dependent variables. Figure
5.15 shows a trend in differentiating L1 and L2 y-intercepts (panel (a)) for the
Catalan-dominant males. This trend does not reach significance, but may be
observed in the higher F-value for y-intercept of the factor mode. In sum, the
present findings reveal that Catalan-dominant speakers use fundamentally
equivalent intonational contours in their two languages. In other words,
evidence has been found of substratum interference or L1-to-L2 transfer in
the speech of this group of Catalan-Spanish bilinguals. Also, evidence has
been found for the convergence of intonational systems in bilinguals (Guion
[2003], Mennen [2004], among many others).

5.5.3

Spanish-dominant bilinguals

All the questions produced by the ten younger Spanish-dominant bilinguals
were extracted, those they produced in their L1 and those they produced
in their L2. There were a total of 940 sentences in this data subset: 494
utterances were recorded in Spanish (L1) and 446 in Catalan (L2). Regarding
gender, 483 sentences were produced by male subjects and 457, by female
subjects.
The data were submitted to three Repeated Measures ANOVAs, one for
each of the three coefficients of the quadratic polynomial equations. Main
factors were mode (Spanish [L1] vs. Catalan [L2]) and gender. Language
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Figure 5.16: Y-intercept and slope coefficients of equations describing
quadratic polynomial best-fit curves, c- and b-coefficients respectively.
Speech data from 10 Spanish-dominant bilinguals as a function of language
mode or language used (Spanish [L1] vs. Catalan [L2]) and gender (M vs.
F).
198

mode was a within-subjects factor and gender was a between-subjects factor.
The significance or alpha level was set at p = 0.01. The results of the three
ANOVAs are displayed in Table 5.7 and the distributions of y-intercept and
slope values are displayed in Figure 5.16.
The RM-ANOVAs revealed no significant effects of any of the factors, and
no significant interactions, for any of the three dependent variables. In sum,
the present findings reveal that Spanish-dominant speakers use fundamentally equivalent intonational contours in their two languages. Also, as for the
Catalan-dominant bilinguals, evidence has been found for the convergence of
intonational systems in bilinguals (e.g. Guion [2003], Mennen [2004]).
Recall, however, that these Spanish-dominant speakers are mostly using
intonational contours that have only been reported for Majorcan Catalan
yes/no questions [Vanrell, 2006] and not contours that have been reported
for Castilian Spanish (Face [2004], Hualde [2005], Quilis [1993]) and that
older Spanish-dominant speakers use. Therefore, even though these Spanishdominant bilinguals have one converged system, and thus use the same contours in both Catalan and Spanish, at some point there was a process of
L2-to-L1 transfer, at least at the community level.

5.5.4

Summary

Overall, the comparisons reported in this section lead to the following conclusions:
1. Catalan-dominant bilinguals have one converged intonational system
for their two languages; that is, they use the same contours in Spanish
and in Catalan, even though differences in the melodic configurations of
the two languages were apparent. Specifically, they use Catalan falling
contours in yes/no questions both in Catalan and in Spanish.
2. Spanish-dominant bilinguals also have one converged intonational system for their two languages. In their case, however, they were found to
use the contours that are characteristic of their L2, Majorcan Catalan,
both in their L2 and in their L1, Spanish.
Together, the findings for both groups of bilinguals show that it is costly
for bilinguals to keep intonational systems independent (e.g. Mennen [2004]).
The case of Spanish-dominant bilinguals raises several issues. These speakers
did not learn intonational contours for them to use in their L2, thus offering
evidence of a type of substratum interference or L1-to-L2 transfer, as the
Catalan-dominant bilinguals did. However, the contours Spanish-dominant
bilinguals used did come from their L2, Majorcan Catalan. We hypothesize that Catalan-like, falling contours entered Spanish (in Majorca) through
some sort of community change, a type of change from below that allowed
this innovation to go and remain unnoticed. Our Spanish-dominant younger
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speakers may have learned this contour as being characteristic of Spanish,
and not Catalan. For this reason, they are using it in their L1, Spanish.
There are two possible sources or origins of this contact-induced change
in the Spanish variety spoken in Majorca. In the present experiment, we
have shown that intonational contours may be borrowed (L2-to-L1 transfer)
and not only transfered by learners of a novel language (L1-to-L2 transfer).
That is, even though substratum interference has been shown by our data,
borrowing or L2-to-L1 transfer, through learning or imitation, has also been
shown. Thus, borrowing may come for one of two sources: (1) adult speakers
of Spanish or Spanish-dominant Catalan-Spanish bilinguals may have borrowed or imitated the falling contour from the Catalan of Catalan-dominant
bilinguals, or (2) adult speakers of Spanish or Spanish-dominant bilinguals
may have borrowed or imitated this contour from the Spanish of Catalandominant bilinguals. Hypothesis 1 would be a case of direct contact-induced
borrowing, while hypothesis 2 would be a case of indirect borrowing, or even
dialect contact [Trudgill, 1986]. At present, we have no way of knowing which
one of the two hypothesis is correct.

5.6
5.6.1

Research question 4: Perceptual
awareness of pitch variation
Introduction

In the present chapter, evidence has been presented for the existence of a
change in progress in the intonational system of Spanish as spoken in the
island of Majorca. Unscripted speech data were gathered from a total of
forty bilingual speakers, ordered by language background (L1 or linguistic dominance), gender and age. Regarding age, participants were divided
into two groups: (1) speakers born mainly in the 1950s, and (2) speakers
born in the 1970s or early 1980s. The analysis of the data has shown that
Spanish-dominant bilinguals are converging towards Catalan-dominant bilinguals since they are borrowing Catalan-like intonation (in yes/no questions)
into their Spanish (and their Catalan).
A number of questions are raised by these findings: What is the level of
perceptual awareness of this change? Are Catalan-Spanish bilinguals aware
of the reported differences between Catalan and Spanish yes/no question
contours? Are they aware of the change? Does the linguistic background
of the subjects influence their knowledge or perceptual awareness of the
differences between the two languages? That is, are Catalan-dominant or
Spanish-dominant, or older or younger speakers, or males or females more or
less aware of the differences than other groups of bilinguals?
These questions are relevant for a more complete understanding of the
sociolinguistic situation of this specific phonological change. The relevance of
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asking sociolinguistic questions related to speech perception and perception
questions related to sociolinguistic variation is already established in the literature (Campbell-Kibler [2006], Johnson [1990], Johnson [2006], Johnson et al.
[1999], Lambert [1967], Lambert et al. [1965] Niedzielski [1998], Niedzielski
[1999], Strand [1999], Thomas [2002]). Its importance may be summarized
along the following terms:
“A thorough understanding of variation must by definition include an understanding of how it is heard and processed. Because
language use fundamentally involves communication, every use
implies both speaking and listening, encoding and decoding, expressing and interpreting. The study of variation has for the most
part focused on the correlates of speakers’ use of variation and
comparatively little effort has been spent on listeners. Listener
perceptions of variation are of inherent interest in that they are
as fundamental an aspect of linguistic variation as correlates of
speaker and situation. They are additionally valuable in offering
answers to the many questions regarding the existence and nature of social meaning in relation to variation” (Campbell-Kibler
[2006]: 1).
In sociolinguistic research it has been noted that variation is structured
in such a way that certain linguistic phenomena, such as the use of certain
variants, are more salient to speakers and listeners than others. This may lead
to different patterns of use and thus may affect a process of language change
or the likelihood that a variant takes on social-indexical meaning. Labov
[2001] operationalizes perceptual salience differences of linguistic variants as
follows: variants may be indicators, markers or stereotypes. Evidently, this
is not necessarily a three-way, discrete divide, but may be understood as a
continuum. Indicators are socially stratified linguistic behaviors which have
no social awareness associated with them, are not topics for discussion and
are difficult for listeners to detect. Markers are variants with a higher degree
of social-perceptual awareness. In this case speakers are more likely to display
style shifting and to respond negatively to stigmatized forms. The highest
degree of awareness is the stereotype, sociolinguistic variants that are subject
to overt commentary, potentially to the degree that speakers may discuss the
form and its stigma without realizing they use it themselves (Labov [2001]:
196). The degree of consciousness that listeners have for particular variables
is likely to affect the ways in which they respond to its presence in the speech
of others and develop specific attitudes towards their own speech.
The relevance of the study of the perceptual awareness of melodic variation in language contact has also been brought up from the perspective
of second language phonology, or L2-speech learning of intonation. Most
experimental studies on intonational cross-linguistic transfer in bilingualism
have been based on production data. However, at least three studies have
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been concerned on perceptually confirming that the intonational ‘deviations’
made by L2 speakers (as found in production experiments) contribute to the
perception of a ‘foreign accent’ and are thus evidence of L1-to-L2 transfer
of phonological or phonetic patterns and not of possible, legitimate variation within the native L2 system (Jilka [2000]; Willems [1982]; Boula de
Mareüil & Vieru-Dimulescu [2006]). These studies were carried out by asking native speakers of the L2 to rate the degree of acceptability of sentences
whose melodic structure had been manipulated to resemble ‘average’ L1 or
L2 productions. Willems [1982], for instance, investigated the intonation
of sentences produced by Dutch L2-speakers of English. Firstly, Willems
described a number of melodic differences between native British English
and the English production of Dutch-English bilinguals. In his contrastiveacoustic study, he found that most of these ‘deviations’ were due to transfer
of Dutch intonational patterns into English by the bilinguals; that is, bilinguals were found to use Dutch (L1) intonation when speaking English (L2).
Secondly, Willems tested the validity and relevance of the production ‘deviations’ with a series of perception experiments in which native monolingual
British English speakers were asked to rate the degree of acceptability of
sentences that had been created using synthetic speech: some of the sentences contained ‘average’ English contours, while others contained ‘average’
Dutch-accented contours. Other perception experiments in Willems’ dissertation tested the perceptual tolerances of acceptable British English contours;
that is, the point, on a continuum, at which contours were no longer acceptable for native speakers of English. Willems [1982]’s and Boula de Mareüil &
Vieru-Dimulescu [2006]’s findings show that intonation strongly contributes
to the perception of ‘foreign accent’. Therefore, it seems reasonable to infer
that intonation may potentially gather sociolinguistic salience in language
contact situations.

5.6.2

Methods

Listeners
A total of twenty Catalan-Spanish bilingual listeners were asked to participate in a perceptual rating experiment of pitch-resynthesized Catalan and
Spanish utterances. Ten of the twenty listeners were Catalan-dominant and
the other ten were Spanish-dominant (see Chapter 3). The same criteria that
were used to establish dominance for the bilingual speakers participating in
the production experiments were also used to establish dominance for the
bilingual listeners. Half of the listeners were male and the other half were
female. These were the same listeners that participated in the native/nonnative accent ratings reported in Chapter 3.
Importantly, all of the listeners were born in the 1970s or early 1980s and
thus belong to the same generation as the speakers that were included in the
‘young’ or ‘younger’ group in the production experiments.
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None of the speakers that participated in the production experiments was
also a listener in the perceptual rating experiments.
Stimuli
When circumstances caused early attention to perception testing, the data of
the preceding production study had not yet been analyzed. For this reason,
the choice of pitch contours to be tested in the perceptual rating experiment
was based on previous research on Majorcan Catalan [Vanrell, 2006] and
Castilian Spanish [Face, 2004]. Only two contours were included: the Majorcan Catalan falling configuration (HL*...L%) and the Castilian Spanish
rising configuration (L*...H%).
The researcher, a quasi-balanced Catalan-Spanish bilingual, recorded two
instances of the Catalan yes/no question És alemana? ‘Is she German?’
with a Catalan falling (HL*...L%) intonation and two instances of the Spanish yes/no question ¿Es alemana? ‘Is she German?’ with a rising (L*...H%)
contour. Each question was put in its own individual audio file: SPN1 (Spanish question with Spanish-like, rising intonation), SPN2 (Spanish question
with Spanish-like, rising intonation), CT1 (Catalan question with Catalanlike, falling intonation), and CT2 (Catalan question with Catalan-like, falling
intonation).
The pitch track of each utterance was generated using Praat software
[Boersma & Weenink, 2008], with its recommended standard settings (see
the Methods section of the production experiments, reported in the present
chapter). Pitch values were extracted, from each pitch track, from 30 equidistant points along the original pitch contour. The duration of the utterances
was around 0.6 seconds. The stylized pitch contours, the sequence of 30
equidistant pitch points, of each sentence were used in order to generate
three pitch conditions or contours that were to be transplanted to other utterances. Stylized versions of the original intonation contours were made in
order to afford easy exchange of melodies between utterances with slightly
different durations. Three pitch-contour conditions were generated using
PSOLA [Moulines & Verhelst, 1995] as implemented in Praat:
1. Falling (HL*...L%) Majorcan Catalan intonation: The stylized pitch
contours of sentences CT1 and CT2.
2. Rising (L*...H%) Castilian Spanish intonation: The stylized pitch contours of sentences SP1 and SP2.
3. Intermediate intonation between the Majorcan Catalan and the Castilian Spanish contour: Average track between SP1 and CT1, and SP2
and CT2 (see below).
The pitch contours in condition 3 were created by averaging between
the corresponding pitch points of sentences SP1 and CT1 (MX1), and SP2
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Table 5.8: Design of the stimuli for the perceptual rating experiment. The
horizontal axis contains the original sentences that were recorded by a male
young Catalan-Spanish quasi-balanced bilingual: two sentences in Catalan
(CT1 and CT2) and two sentences in Spanish (SP1 and SP2). The two
Catalan sentences were produced with a HL*...L% intonation and the two
Spanish ones were produced with a L*...H% intonation. Catalan yes/no
question És alemana? and Spanish yes/no question ¿Es alemana? ‘Is she
German?’. Pitch contours on the vertical axis were grafted onto the speech
utterances on the horizontal axis. There was a total of 24 stimuli: 12 pitch
conditions on Catalan sentences + 12 conditions on Spanish sentences.

SP1
SP2
MX1
MX2
CT1
CT2

SP1 SP2 CT1
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

CT2
+
+
+
+
+
+

and CT2 (MX2). In this way, we obtained an intermediate contour that
has a slight fall from pre-stressed to stressed and a slight rise from stressed
to post-stressed. This was done in order to create a control condition that
could either represent an intermediate, converging contour between the intonational patterns of both languages or an artificial condition that would not
exist in any of the two varieties.
The following transplantations were implemented:
1. The two rising, Spanish contours (those of SP1 and SP2) were grafted
onto the Catalan utterances (CT1 and CT2),
2. The two falling, Catalan contours (those of CT1 and CT2) were superimposed on the Spanish utterances (SP1 and SP2), and
3. Intermediate contours (MX1 and MX2) were transplanted onto utterances in both languages: MX1 to SP1 and CT1, and MX2 to SP2 and
CT2.
Finally, to make the design fully orthogonal, the contours of the two
Catalan utterances were interchanged, as were the two Spanish contours.
The four intonation contours are illustrated in Figure 5.17. Table 5.8 gives
an overview of the stimulus types. Each one of the six pitch contours or
pitch conditions was transplanted onto each one of the original four sentence
productions: two Catalan and two Spanish sentences. This resulted in a total
of 24 speech stimuli, 12 per language.
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Figure 5.17: Six pitch contours in their stylized form (30 equidistant pitch
points) from two Catalan questions and two Spanish questions. The two finalrising contours are those of two Spanish productions of the yes/no question
¿Es alemana? ‘Is she German?’ and the two final-falling contours are those
of the Catalan question És alemana? ‘Is she German?’. Intermediate contours are also represented. Each one of these pitch contours was transplanted
onto each one of the Catalan and Spanish yes/no question productions.
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The participants listened only to sentences in their dominant language.
That is, Catalan-dominant listeners listened exclusively to the 12 Catalan
sentences (2 sentences * 6 pitch conditions), while Spanish-dominant listeners listened exclusively to the 12 Spanish sentences (2 sentences * 6 pitch
conditions).
The participants listened to each stimulus twice. The 12 stimuli were
randomized and played and then re-randomized and played for the second
time, in two blocks (with no interruption between the two blocks). This
resulted in a total of 24 responses from each listener, 4 responses to each
pitch condition.
Experimental procedure
The participants were tested individually in a quiet room in their home or
workplace. The stimuli were presented over in-ear headphones at a comfortable, self-selected listening level. The headphones were plugged into a
portable computer (Apple iBook G4, 14-inch), which was responsible for the
randomization and presentation of the sound files and for the recording of
the listeners’ responses. The perceptual rating experiment was designed and
run using Praat software. The participants introduced their responses into
the laptop computer by using a mouse.
The participants were asked to rate the level of acceptability (or naturalness), as characteristic of their L1, of the intonation, melody or music of
the speech stimuli they heard. In Catalan, the question was S’entonació o
melodia d’aquesta pregunta te sona acceptable o natural (en mallorquı́)?, and,
in Spanish, it was La melodı́a o entonación de esta pregunta te suena natural o aceptable (en castellano)?. Praat randomized, selected and presented
the stimuli to the subjects, and displayed a text file on the laptop’s screen
in which subjects were asked to move a bar on a left-to-right continuum.
The participants were asked to move the bar towards the left if they believed
that the stimulus they are listening to was acceptable and towards the right if
they believed it was not acceptable. Mid-point positions reflected indecision.
This procedure is based on the Visual Analog Scale, which is widely used
in clinical research to assess an attribute that is believed to range across a
continuum of values and cannot be directly measured, such as pain or mood
[Chen, 2005]. By convention, a visual analog scale is a 100 mm line printed on
paper. Patients are asked to draw a line cutting the visual analog scale line
on the point in the continuum which they believe better reflects their feelings.
In the present case digital text files on a laptop’s screen were used. A horizontal space was displayed, crossed by a vertical bar which they were asked
to move from left to right using the mouse. Texts files in Praat (TextGrids)
contain time information and are time-aligned with sound files. The bar with
which subjects were asked to interact contained an exact time measurement,
calculated from the onset of the sound file. The dependent variable, which
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was extracted from the time measurements of the digital text file, was calculated as follows: (time between onset of sound file and position of bar) /
(time between onset and offset of sound files). This provided a proportion
measure (0-to-1). The variable is thus operationalized as follows. A number
around 0 represents ‘acceptability’ while a number around 1 represents ‘unacceptablity’. In sum, by using this technique, we were able to use standard
parametric statistical tests, ANOVAs, on subjective responses. Subjects were
allowed to listen to every given file several times before providing their judgment. Once they felt they were ready for the next file, they clicked on a
screen button on the top left of the screen, which saved their response and
generated the following answer display.

5.6.3

Results

A total of 480 responses were collected (20 subjects * 24 responses per subject). Half were responses by the Catalan-dominant listeners to Catalan
sentences (240), and the other half were responses by the Spanish-dominant
listeners to Spanish sentences (240).
First, the responses of the Catalan-dominant listeners were submitted to
a Repeated Measures ANOVA (RM-ANOVA) with type (CT intonation vs.
SP intonation vs. MX intonation) as a within-subjects factor (with listener as
the error term) and gender of the listener as a between-subjects factor (also
with listener as the error term). The RM-ANOVA revealed no significant
effect of gender [F(1,210)=1.74; ns], a significant effect of intonation type
[F(2,210)=11.76; p<.001], and no significant interaction [F(2,210)=0.30; ns].
The dependent variable was arcsine-transformed [Johnson, 2008] to theoretically improve the normality of the distribution, but the results were the same
as for the raw responses: gender [F(1,210)=1.02; ns], type [F(2,210)=11.04;
p<.001] and type by gender interaction [F(2,210)=0.17; ns].
Second, for the Spanish-dominant listeners’ responses, the RM-ANOVA
revealed no significant effect of gender [F(1,210)=1.15; ns], no effect of intonation type [F(2,210)=1.10; ns], and no significant interaction [F(2,210)=0.91;
ns]. The arcsine-transformed dependent variable provided the following results: gender [F(1,210)=1.33; ns], type [F(2,210)=1.38; p<.001] and type by
gender interaction [F(2,210)=01.08; ns].
A display of the distribution of the responses is presented in Figure 5.18.
In the Figure, only the untransformed responses are represented. In order
to gain a deeper understanding of inter-subject variation, the responses were
investigated as a function of individual listener. The individual data subsets
were submitted to a one-way ANOVA each, with intonation type (CT vs.
MX vs. SP) as the factor. Figures 5.19 and 5.20 display the distribution of
the untransformed responses broken down by individual listener. The results
of the ANOVAs, as well as those of post-hoc tests, using Tukey HSD, are
shown in Table 5.9.
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Figure 5.18: Boxplots displaying the distribution of responses of 10 Catalandominant listeners (to Catalan speech utterances) and 10 Spanish-dominant
listeners (to Spanish speech utterances) to the Catalan yes/no questionÉs
alemana? or the Spanish yes/no question ¿Es alemana? ‘Is she German?’.
Low values represent ‘acceptable’ pitch contours while high values represent
‘unacceptable’ pitch contours.
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Figure 5.19: Boxplots displaying the distribution of responses of 10 Catalandominant listeners to the Catalan yes/no questionÉs alemana?. Responses
broken down by individual listener. Low values represent ‘acceptable’ pitch
contours while high values represent ‘unacceptable’ pitch contours.
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Figure 5.20: Boxplots displaying the distribution of responses of 10 Spanishdominant listeners to the Spanish yes/no question ¿Es alemana? ‘Is she
German?’. Responses a broken down by individual listener. Low values represent ‘acceptable’ pitch contours while high values represent ‘unacceptable’
pitch contours.
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Table 5.9: Results of one-way ANOVAs, one per individual listener, with
intonation type (CR vs. SP vs. MX) as fixed factor. The significance
point or alpha level was set at p=0.01. Post-hoc tests using Tukey HSD are
reported to the right of the ANOVA results.
Listener
SPF01
SPF02
SPF03
SPF04
SPF05
SPM01
SPM02
SPM03
SPM04
SPM05

ANOVA
CTvsSP
F(2,21)=0.00; ns
F(2,21)=1.41; ns
F(2,21)=3.42; ns
F(2,21)=0.87; ns
F(2,21)=3.11; ns
F(2,21)=15.77; p<.001
6=
F(2,21)=1.29; ns
F(2,21)=14.82; p<.001
6=
F(2,21)=1.87; ns
F(2,21)=0.75; ns

CTF01
CTF02
CTF03
CTF04
CTF05
CTM01
CTM02
CTM03
CTM04
CTM05

F(2,21)=1.07; ns
F(2,21)=42.64; p<.001
F(2,21)=35.95; p<.001
F(2,21)=23.95; p<.001
F(2,21)=18.96; p<.001
F(2,21)=1.31; ns
F(2,21)=1.65; ns
F(2,21)=0.81; ns
F(2,21)=87.41; p<.001
F(2,21)=64.37; p<.001
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6
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6
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6
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6=
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The individual results show that, regarding the Spanish-dominant listeners, a significant effect of intonation type is reached at only for two male
listeners: SPM01 and SPM03. TukeHSDs, however, revealed two different
patterns. For SPM01 the two pair-wise differences are CT-SP and SP-MX,
while responses to CT are not different from those to MX. Cursory examination of Figure 5.20 reveals that this listener considers SP intonation more
acceptable or more characteristic of Spanish yes/no questions than the other
two contours. For listener SPM03, on the other hand, the opposite opposite
pattern arises: CT is different from MX and SP but MX is not different from
SP. In other words, this listener seems to find the CT intonational contour
more acceptable or characteristic of Spanish yes/no questions than the other
two pitch configurations.
With respect to the Catalan-dominant listeners, on the other hand, significant effects were found for factor type in the responses of six of the listeners.
The most common pattern was one according to which CT intonation was
found to be more acceptable, natural or characteristic of Majorcan Catalan
yes/no questions than any of the other two contours. This was so for three female and two male listeners: CTF02, CTF03, CTF05, CTM04, and CTM05.
Listener CTF04, on the other hand, marked a difference between the CT and
the SP contours and between the SP and MX ones, but not between the CT
and MX contours. An examination of Figure 5.19 shows that this speaker
found CT intonation more acceptable or characteristic of Catalan absolute
interrogatives than SP intonation. MX intonation was similarly acceptable,
even though there seems to be a trend towards making a difference between
CT and MX pitch contours. In sum, six of the ten Catalan-dominant listeners were found to ‘prefer’ CT intonational contours over SP contours for
representing Majorcan Catalan yes/no question melodic contours.
Summary
The present perceptual rating experiment leads to the following conclusions:
• As a group, Catalan-dominant bilingual listeners rated as more acceptable, or characteristic of yes/no question intonation in Majorcan
Catalan, contours displaying a steep fall from the last pre-stressed syllable of the utterance to the offset of the last stressed syllable followed
by a flat low tone to the end of the sentence (HL*...L%). This is the
contour that has been described for Majorcan Catalan [Vanrell, 2006].
Rising, Spanish-like contours were, overall, not acceptable or characteristic of Majorcan Catalan yes/no questions. Intermediate, artificial
contours (MX) were also found not to be acceptable. Individually, six
listeners marked a difference between falling intonational contours and
rising or intermediate ones. For four other listeners, the difference did
not reach statistical significance.
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• As a group, Spanish-dominant bilingual listeners did not distinguish between any of the three pitch conditions. Overall, Catalan-like, falling
contours were as acceptable or unacceptable as Spanish-like, rising contours. Interestingly, artificial, intermediate contours were not different
from the other two contours. In other word, Spanish-dominant listeners, even though they may well be able to discriminate between the
different pitch contours, were found not to attribute the three tested
contours to separate language varieties.
In the production experiments, it was found that there is relatively little
variation regarding the shape of pitch contours in Majorcan Catalan yes/no
questions. On the other hand, Spanish-dominant speakers behaved differently as a function of age and gender. That is, younger Spanish-dominant
bilinguals were found to use Catalan-like HL*...L% contours when speaking Spanish as frequently as Catalan-dominant bilinguals were using them
when speaking Catalan. Older speakers, however, were found to use rising
L*...H% contours more commonly. In sum, the pool of variation was found
to be greater (more variability) within the Spanish data subset than within
the Catalan data subset.
There seems to be a relationship between the pool of variability in the language and the acceptability degree of different contours. The interpretation
we offer is as follows. Catalan-dominant listeners most frequently use and
hear one melodic pattern characterizing yes/no questions (HL*...L%). For
this reason, they accept HL*...L% contours as more faithfully representing
their language variety. On the other hand, Spanish-dominant listeners in Majorca hear different intonational patterns being used in yes/no questions, falls
in the speech of younger speakers and rises in the speech of older speakers.
For this reason, our hypothesis continues, these listeners may not attribute
rising and falling pitch configurations to two different language varieties but
consider them part of the pool of variation of (Majorcan) Spanish.

5.6.4

Spanish-speaking control listeners

The preceding perceptual rating experiment raises a number of questions.
What would the behavior of Spanish speakers/listeners who have not been
exposed to Catalan be like? Would they rate Spanish-like rising contours as
the only acceptable intonation in Castilian Spanish? Since relatively little
is known regarding the variation of pitch configurations in Castilian Spanish
absolute interrogatives, the question is legitimate. One possible interpretation of the finding in the preceding perceptual rating experiment is that the
Spanish-dominant bilinguals did not rate differently the two contour conditions because the two are possible contours in non-contact Castilian Spanish
dialects. The interpretation we offered was that both contours are common
in the Spanish dialect spoken in Majorca due to the fact that the variety is in
contact with Catalan and there is a contact-induced change in progress in its
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Figure 5.21: Boxplots displaying the distribution of responses of 5 Spanishspeaking listeners to the Spanish yes/no question ¿Es alemana? ‘Is she
German?’. Low values represent ‘acceptable’ pitch contours while high values
represent ‘unacceptable’ pitch contours.
intonational system. However, the possibility exists that falling configurations are available in non-contact Spanish dialects in the Spanish mainland,
even though they have never been reported.
In order to find out whether Spanish speakers who have not been naturally exposed to Majorcan Catalan or Catalan-accented Spanish discriminate
between (or rate differently) HL...L% and L*...H% contours, the Spanish section of the perceptual rating experiment reported in the preceding section
was administered to five native Spanish speakers from the mainland.
Three males and two females were recruited from the graduate student
body of the University of Illinois at Urbana-Champaign. The five speakers
were born in Spain, in a non-Catalan-speaking region, and lived locally until
they moved to the US to pursue a post-graduate degree. Three of the subjects are from Bilbao, Basque Country, one is from Cádiz, Andalusia, and the
fifth one is from Murcia. The listeners were tested in the Illinois Phonetics
& Phonology Laboratory using professional equipment: an Apple iBook G4
laptop computer plugged to a 19-inch computer display, a USB audio interface (Alesis io2) and Sony MDR7506 headphones. The participants listened
exclusively at the Spanish speech data samples for a total of 24 responses.
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Figure 5.22: Boxplots displaying the distribution of responses of 5 Spanishspeaking listeners to the Spanish yes/no question ¿Es alemana? ‘Is she
German?’. Low values represent ‘acceptable’ pitch contours while high values
represent ‘unacceptable’ pitch contours.
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The continuous (0-to-1) responses were submitted to a Repeated Measures ANOVA, with intonation type (CT vs. SP vs. MX) as the only factor. The RM-ANOVA revealed a significant overall effect of intonation type
[F(2,105)=12.98; p<.01]. The distribution of responses may be observed in
Figure 5.21. In Figure 5.22, the responses are broken down by individual
listener.
The data were divided into individual listener subsets. Data subsets were
submitted to independent one-way ANOVAs and then to post-hoc Tukey
HSD tests. For listener PERM01, the ANOVA revealed a significant effect
of type [F(2,21)=78.51; p<.001] and the Tukey HSD test revealed significant
MX-CT and SP-CT differences, but not SP-MX. For listener PERF02, the
ANOVA also revealed a significant effect of type [F(2,21)=8.46; p<.01] and
the Tukey HSD test revealed significant MX-CT and SP-CT differences, but
not SP-MX. For listener PERM03, the ANOVA also revealed a significant effect of type [F(2,21)=10.01; p<.001] and the Tukey HSD test revealed significant MX-CT and SP-CT differences, but not SP-MX. For listener PERM04,
the ANOVA revealed no effects of type [F(2,21)=2.63; ns]. For listener
PERF05, the ANOVA revealed a significant effect of type [F(2,21)=77.34;
p<.001] and the Tukey HSD test revealed significant differences of all three
pair-wise comparisons.
In summary, the results of the present perceptual rating experiment show
that, overall, Spanish listeners who have not been in contact with Catalan or
Catalan-accented Spanish do not accept Catalan-like HL*...L% contours as
characteristic of Spanish yes/no questions. Of the five listeners, one of them
did not mark any sort of difference. The other four listeners marked a clear
difference between Spanish-like rising and Catalan-like falling intonation, and
rated rises (L*...H%) as more representative of Spanish yes/no questions than
falls (HL*...L%).

5.6.5

Summary

The perceptual rating experiments lead to the following conclusions:
• Catalan-dominant bilinguals in Majorca rate falling contours (HL*...L%)
as more acceptable or characteristic of Majorcan Catalan yes/no questions than rising contours (L*...H%).
• Spanish-dominant bilinguals in Majorca did not rate rising (L*...H%)
and falling (HL*...L%) contours differently; that is, they considered
them both equally acceptable or unacceptable for (Majorcan) Spanish
yes/no questions.
• Spanish listeners who have not been in contact with Catalan rate rising contours (L*...H%) as more acceptable or characteristic of Spanish
yes/no questions than falling contours (HL*...L%).
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The findings point towards the following interpretation. Catalan-dominant
listeners most frequently use and hear one melodic pattern characterizing
yes/no questions and consequently they accept HL*...L% contours as more
faithfully representing yes/no question contours in their language variety.
Spanish-dominant listeners in Majorca are exposed to rising and falling contours being used in yes/no questions in the Spanish variety spoken in Majorca, falls in the speech of younger speakers and rises in the speech of older
speakers, in general. The fact that Spanish-dominant listeners did not attribute rising and falling pitch configurations to two different language varieties may be due to the fact that they are aware of this variation. Our position
is that the findings of the perception experiments support our interpretation
of the production investigations that a process of contact-induced intonational change is taking place in the Spanish variety spoken in the island of
Majorca. Furthermore, the perception results suggest that this process consists of ‘change from below’ in the sense that change is progressing smoothly
and unconsciously [Labov, 2001]. Finally, the present findings suggest that
intonational variants in yes/no questions are indicators in Majorcan Spanish
while they are markers in Majorcan Catalan [Labov, 2001].

5.7

Discussion and conclusion

In the present chapter, the findings of a series of production and perception experiments on the intonational configuration of yes/no questions in
the Catalan and Spanish dialects spoken in Majorca have been reported.
First, the productions of eight groups of Catalan-Spanish bilinguals were
investigated, for a total of forty speakers. Second, the perceptual rating
of resynthesized pitch contours of four groups of bilinguals (and a control
Spanish-speaking group) were studied, for a total of twenty five listeners.
Specifically, we compared the shape of intonational contours in yes/no questions because it had been reported that there existed robust overall differences in the melodic configuration of this sentence type between the two
language varieties (Face [2004], Face [2006], Hualde [2005], Mascaró [1986],
Navarro-Tomás [1944], Prieto [1998], Prieto [2002a], Prieto [2004], Prieto &
Rigau [2007], Quilis [1993], Vanrell [2006], Vanrell [2007]).
We asked the following research questions:
1. Are Catalan and Spanish different, overall, in the intonational configuration of yes/no questions? Is there evidence of internal (age- or
gender-dependent) variation in any of the two languages? Is there evidence of a process of change in any of the two languages? Is there
leakage, transfer of intonational features between the two languages?
Is this transfer, if found, symmetrical? Is there, on the other hand,
mutual convergence?
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2. Is there L1-to-L2 transfer in the speech of Catalan-dominant and/or
Spanish-dominant bilinguals when speaking their L2? Is there L1dependent or linguistic background variation in Spanish and/or Catalan?
3. Do bilinguals have one converged intonational system? That is, do
they use similar pitch contours in their two languages or do they use
Catalan-like contours in Catalan and Spanish-like contours in Spanish?
4. What is the level of perceptual awareness of the differences between the
two languages or contact-induced variation? Does Spanish-like intonation sound ‘foreign’ in Catalan? Does Catalan-like intonation sound
‘foreign’ in Spanish? Are variants indicators, markers or stereotypes
[Labov, 2001]?
Four groups of Spanish-dominant and four of Catalan-dominant bilinguals, ordered by age and gender, were invited to participate in an interactive
question-and-answer game. There were five individual participants in each
group. A total of 3067 spontaneous questions were collected in this way. The
results showed that the reported differences between Majorcan Catalan and
Spanish are not robust in the speech of Catalan-Spanish bilinguals; that is,
there seems to be leakage or transfer of intonational features between the two
language varieties in Majorca. The Catalan-dominant younger speakers were
found to use, on average, higher-pitched pre-stressed syllables and steeper
overall falls than the older Catalan-dominant bilinguals. In other words,
they systematically used HL*...L% contours with very high H in HL* pitch
accents. Catalan older females used rises (L*...H%) more frequently than
other groups of Catalan-dominant bilinguals, followed by Catalan-dominant
older males.
We interpret the findings as follows: Catalan-dominant older females sporadically borrow Spanish-like, rising intonation in yes/no questions thus introducing variation in the pool of melodic contours available for the pronunciation of yes/no questions in Majorcan Catalan. Some of the older males also
seem to borrow rising contours from Spanish. However, since the younger
generation uses, almost exclusively, falls we infer that the variation introduced in Majorcan Catalan by the older speakers, who represent the first
generation of Majorcans growing up in the intensive contact situation existing nowadays, is reduced by the younger generation, who did not follow up
on the contact-induced innovation.
With respect to the Spanish-dominant bilinguals, it was found that the
younger speakers, especially the females, used Catalan-like falling contours
very frequently, with the younger males following very closely. In fact, the
younger Spanish-dominant speakers seemed to pattern with the Catalandominant bilinguals, even when speaking Spanish. The older speakers, on
the other hand, used more rising, Spanish-like contours than the younger
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ones. This was most obvious for the older males. In sum, the data suggests that Spanish-dominant bilinguals are borrowing Catalan-like intonational contours into their Spanish since the younger bilinguals used HL*...L%
contours in their Spanish yes/no questions almost to the exclusion of other
patterns. In other words, the results show that there is (mostly) unidirectional transfer of melodic features in this contact situation (from Catalan to
Spanish) or (mostly) asymmetric convergence of the intonational systems of
Catalan and Spanish.
The analysis of Catalan and Spanish yes/no question intonational contours as a function of the linguistic background of the speakers revealed that,
in Catalan, Spanish-dominant speakers (L2 speakers of Catalan) slightly differ from Catalan-dominant (L1) speakers in their production of yes/no question melodic contours: pre-stressed syllables were not as high for the L2
speakers, especially the males, and not as steeply falling as for the other
groups. In any case, these young Spanish-dominant participants were using contours that are fundamentally different from the ones reported for
Castilian Spanish [Face, 2004] and closely resemble those used by Majorcan
Catalan speakers. In other words, although low-level phonetic differences
were found, the intonational patterns were overall very similar. In Spanish,
Catalan-dominant speakers (L2 speakers of Spanish) were also found to differ from Spanish-dominant (L1) speakers. However, for all four groups of
Catalan-Spanish bilinguals, the tendency was to use falling tonal contours
with a very high-pitched pre-stressed syllable. In other words, when speaking Spanish, both L1 and L2 speakers of this language seem to be using
Majorcan Catalan contours. The phonetic difference came from the fact
that Catalan-dominant speakers used higher-pitched pre-stressed syllables
than Spanish-dominant speakers. Recall that the pitch level of pre-stressed
syllables is highly relevant in Majorcan Catalan because it characterizes the
contrast between yes/no questions and wh-questions.
Overall, the results suggest that Spanish-dominant bilinguals are gradually converging with Catalan-dominant bilinguals. They were found to use
intonational contours that, although not equivalent, closely resemble those
used by Catalan-dominant bilinguals. This seems to be true for both their
L1 and their L2.
It is important to highlight that Catalan intonational contours are being
transfered to Spanish not (only) by Catalan-dominant bilinguals (in a process
of substratum interference or L1-to-L2 transfer), but by Spanish-dominant
speakers (in a process of borrowing or L2-to-L1 transfer). These findings
demonstrate the coexistence of two cross-linguistic transfer processes: substratum interference (L1-to-L2 transfer: Catalan-dominant bilinguals using
Catalan intonation when speaking Spanish) and borrowing (L2-to-L1 transfer: Spanish-dominant bilinguals using Catalan intonation in their L1, Spanish). This is relevant for contact linguistic research since different predictions
are generally made for the two types of transfer and it has been argued that
219

a clear distinction needs to be made between the two (Coetsem [2000], Winford [2005]). In the present experiments, we have been able to identify both
types of transfer and have shown that intonational contours may be transferred to other languages in contact situations both through substratum and
adstratum (borrowing) processes.
Finally, regarding question 3, the findings for both groups of bilinguals
showed that the tendency is for bilinguals to collapse the two intonational systems into one (e.g. Mennen [2004]). The results showed that both Catalandominant and Spanish-dominant bilinguals use fundamentally the same contours in Catalan and Spanish. The case of Spanish-dominant bilinguals raises
several issues. The contours Spanish-dominant bilinguals used came from
their L2, Majorcan Catalan. We hypothesize that Catalan-like, falling contours entered Spanish (in Majorca) through some sort of community change,
a type of change from below that allowed this innovation to go and remain
unnoticed.
There are two possible sources or origins of this contact-induced change
in the Spanish variety spoken in Majorca. In the present experiment, we
have shown that intonational contours may be borrowed (L2-to-L1 transfer)
and not only transfered by learners of a novel language (L1-to-L2 transfer).
However, sociolinguistic borrowing may come from one of two sources:
• On the one hand, Spanish-dominant Catalan-Spanish bilinguals may
have borrowed or imitated the falling contour from the Catalan of
Catalan-dominant bilinguals. We would call this direct cross-linguistic
borrowing.
• On the other hand, Spanish-dominant bilinguals may have borrowed
or imitated this contour from the Spanish of Catalan-dominant bilinguals; that is, from Catalan-acccented Spanish. This would be a case
of indirect borrowing, or even dialect contact [Trudgill, 1986].
Finally, the findings of the perceptual rating experiments demonstrated
that Catalan-dominant bilinguals in Majorca rated falling contours (HL*...L%)
as more acceptable or characteristic of Majorcan Catalan yes/no questions
than rising contours (L*...H%), while Spanish-dominant bilinguals in Majorca did not rate rising (L*...H%) and falling (HL*...L%) contours differently; that is, they considered them both equally acceptable or unacceptable
for (Majorcan) Spanish yes/no questions. The case of the Spanish-speaking
control group, Spanish listeners who have not been in contact with Catalan,
was as follows: they rated rising contours (L*...H%) as more acceptable or
characteristic of Spanish yes/no questions than falling contours (HL*...L%).
Together, the findings of the production and perception experiments suggest the following interpretation. Catalan-dominant listeners most frequently
use and hear one melodic pattern characterizing yes/no questions and consequently they accept HL*...L% contours as more faithfully representing yes/no
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question contours in their language variety. Spanish-dominant listeners in
Majorca are exposed to rising and falling contours being used in yes/no questions in the Spanish variety spoken in Majorca, falls in the speech of younger
speakers and rises in the speech of older speakers, in general. The fact that
Spanish-dominant listeners did not attribute rising and falling pitch configurations to two different language varieties may be due to the fact that they
are unconsciously responding to this variations. The findings suggest that
intonational variants in yes/no questions are indicators in Majorcan Spanish
while they are markers in Majorcan Catalan [Labov, 2001]. In other words,
differences are salient in Majorcan Catalan while they are not in Majorcan
Spanish. We believe that this is due to the fact that the pool of variation
is much greater in Spanish than in Catalan and this non-indexical variation
may be impeding salience.
Our position is that the findings of the perception experiments support
our interpretation of the production investigations that a process of contactinduced intonational change is taking place in the Spanish variety spoken in
the island of Majorca. At present, this process of change has increased the
pool of variation in Spanish, introducing variants that are marked by age and
gender. There is less variability in the speech of younger Spanish-dominant
bilinguals, but, when considered together, older subjects increase the overall variability. Do these have a similar ‘social weight’ ? We cannot answer
this question at present. The perception results suggest that the reported
change in progress of the intonational system of Majorcan Spanish consists
of ‘change from below’ in the sense that change is progressing smoothly and
unconsciously [Labov, 2001].
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degree in the
6 Velarization
production of alveolar laterals
6.1

Introduction

Goals
The present chapter is concerned with variation patterns and potential crosslinguistic transfer of the phonetic features of lateral consonants in the Spanish
and Catalan dialects spoken in Majorca. Acoustic data were collected from
a total of forty bilingual Catalan-Spanish speakers classified as a function
of gender, age and language dominance or language background: twenty
Catalan-dominant and twenty Spanish-dominant bilinguals. Lateral consonants were selected as the focus of this sociophonetic investigation since previous descriptions had shown that there are robust differences in the production of this linguistic sound between Castilian Spanish (Chafcouloff [1972],
Fernández-Planas [2000], Quilis et al. [1979], Recasens [1987], among others)
and Majorcan Catalan (Recasens [2004], Recasens & Espinosa [2005], among
others). Specifically, Spanish laterals have been described as being ‘clear’,
while Majorcan Catalan laterals have been characterized as being strongly
‘dark’ (e.g. Recasens & Espinosa [2005]). ‘Darkness’ in laterals refers to the
phonetic property “according to which an alveolar lateral may sound darker
(and thus, more [u]-like) or clearer (and thus, more [i]-like)” (Recasens [2004]:
593). These differences make lateral consonants a potential feature for crosslinguistic transfer in an intensive Catalan-Spanish contact situation, such as
the one in Majorca.
Articulatory and acoustic profiling of dark and clear laterals
Articulatory and acoustic research on both clear and dark lateral consonants
in a number of languages has provided a detailed profiling of the characteristics of these two consonant types. The laterals that concern us here, dark
and clear alveolar laterals, share the presence of a tongue tip raising gesture
towards the alveolar or dento-alveolar region. Dark laterals are characterized
by a lingual post-dorsal constriction at the velar or upper pharyngeal region
and considerable lingual pre-dorsal lowering (Narayanan et al. [1997], Recasens & Espinosa [2005], Recasens [2004], Recasens et al. [1998], Recasens
et al. [1996], Recasens et al. [1995], Sproat & Fujimura [1993], among many
others). Active post-dorsal backing, that is, the creation of a constriction in
the velar or pharyngeal zone, and lowering of the tongue pre-dorsum causes
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F2 to lower and F1 to raise in dark laterals (Fant [1960], Recasens [2004],
among many others). On the basis of the differences in the lingual gestures
between dark and clear laterals, it has been proposed that dark laterals are
specified for two active articulatory gestures (apical raising + dorsal lowering
and/or post-dorsal constriction), while clear laterals have only one gestural
specification (apical raising), and therefore the activity of the the lingual
pre-dorsum is left unspecified (Browman & Goldstein [1995], Recasens &
Farnetani [1994], Recasens et al. [1996], Sproat & Fujimura [1993]). Data
reported in Sproat & Fujimura [1993] indicated that, in American English,
dark lateral allophones in coda position exhibit greater tongue dorsum baking and lowering than clear lateral allophones in onset position. Furthermore,
different coordination patterns between two lingual gestures were apparent
for the two allophones; that is, dorsal lowering preceded apical raising in
laterals in coda position while the opposite was true for laterals in onset
position. Based on these data, Browman & Goldstein [1995] proposed that
American English laterals consist of two gestures; that is, they are phonologically specified for two articulatory targets, one is apical raising and the other
one is dorsum backing and lowering. The evidence mostly came from coordination patterns of the dark laterals in coda position. Recasens & Farnetani
[1994] investigated the gestural coordination of tongue tip raising and tongue
body lowering of alveolar laterals in Catalan and Italian. Catalan laterals
had been described as being dark while Italian ones had been described as
being strongly clear. Catalan laterals in coda position were found to involve
little dorsopalatal contact while Italian laterals in the same position had a
much greater degree of dorsopalatal contact. Most importantly, in Catalan,
tongue dorsum lowering (decrease in dorsopalatal contact) was found to precede tongue tip raising while, in Italian, the degree of dorsopalatal contact
gradually decreased after vowel offset. In sum, while (Central) Catalan laterals in post-vocalic position were found to display similar characteristics to
those found for American English laterals in the same prosodic position, Italian laterals in that position were found to resemble the English clear laterals
in onset position described in Sproat & Fujimura [1993]. No strong evidence
could be offered that Italian laterals consist of two gestures. These data seem
to support an interpretation according to which dark laterals, such as those
in coda position in Catalan and English, are specified for two articulatory
gestures, while clear laterals, such as those in Italian, consist of only one gestural specification (apical raising) (Recasens & Farnetani [1994], Recasens
et al. [1996])
However, the fact that the difference is categorical has been challenged in
a number of papers by Recasens and his colleagues, in which articulatory and
acoustic data is presented from a number of languages and dialects, including
several Catalan dialects, showing a scalar progression from darker to clearer
laterals through intermediate steps (Recasens & Espinosa [2005], Recasens
[2004], Recasens et al. [1998], Recasens et al. [1996], Recasens et al. [1995]).
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In line with their findings, Recasens and his colleagues argue that “these two
varieties of the alveolar lateral may be produced instead with a single gesture
and different degrees of predorsum lowering and postdorsum retraction. If so,
front dorsum lowering could be associated with laterality itself rather than
with active tongue dorsum lowering and backing, and would definitely be
enhanced during the production of dark /l/” (Recasens & Espinosa [2005]:
2).
Evidence for the scalar or gradual hypothesis comes from electropalatography (EPG), specifically, degree or quotient of dorsopalatal contact, and
acoustic data, i.e. second formant values (F2). In a number of papers, Recasens and his colleagues show that these two parameters are closely correlated and thus both may be able to provide a good measure for the darkness
of laterals (Recasens & Espinosa [2005], Recasens [2004], Recasens et al.
[1998], Recasens et al. [1996], Recasens et al. [1995]). Specifically, the higher
the F2 values and the degree of dorsopalatal contact, the clearer or less dark,
the lateral is, and vice versa. Data from laterals that are generally considered clear, in a VCV context such as /ili/, show that these consonants
tend to be clearer in French, Italian, Valencian Catalan and Castilian Spanish than in German, for instance (Chafcouloff [1972], Recasens & Espinosa
[2005], Recasens [2004], Recasens et al. [1998], Recasens et al. [1996], Recasens et al. [1995]). For languages whose alveolar laterals are considered to
be dark, differences in darkness degree in /ili/ sequences also exist. For instance, alveolar laterals are darker, i.e. have a lower F2 and less dorsopalatal
contact, in Majorcan Catalan and American English (in coda position) than
in Eastern/Central Catalan (Recasens & Espinosa [2005], Recasens [2004],
Lehiste [1964]). There are also differences in darkness degree among dialects
of English, such as Newcastle and Leeds English [Carter & Local, 2007]. In
the VCV sequence /ala/, these gradient differences also obtain. However,
a different scale seems to arise. That is, while the scale in the dark side is
the same, according to data available to date (Majorcan Catalan = American English (coda consonants) >Central Catalan), F2 in /ala/ sequences is
lower in Valencian Catalan than in German, followed by Spanish, Italian and
French [Recasens & Espinosa, 2005]. F2 is also lower in Castilian Spanish
than in Italian and Southern French (see Recasens & Espinosa [2005], Recasens [2004], for literature reviews). Articulatory data suggest that clear
laterals are produced with a lower pre-dorsum in Castilian Spanish than in
French or Italian (Delattre [1965], Navarro-Tomás [1917], cited in Recasens
[2004]). Other evidence for the scalar or gradient hypothesis put forward
by Recasens and his colleagues is related with coarticulatory and positional
allophones of the two variants.
Other articulatory characteristics differentiate dark from clear laterals.
Recasens & Espinosa [2005] highlight that the two types of laterals (or laterals differing in degree of darkness or velarization) do not exclusively contrast
in the movements of the tongue pre- and post-dorsum, but also in the ex224

act position of the apical-coronal constriction (degree of tongue fronting)
and the strength of this constriction (or even the absence vs. presence of
such an apical constriction). Recall that the primary feature in both types
of laterals is the apical raising gesture. Dark laterals have been described
to present a dento-alveolar, and therefore very fronted, constriction, while
clear laterals are usually described as plain alveolar, and therefore slightly
less fronted (Ladefoged & Maddieson [1996], see the review in Recasens &
Espinosa [2005]). In other words, there seems to be a relationship between
dentality and tongue pre-dorsum lowering (or post-dorsum backing) and between alveolarity and dorsum unspecification. The motivation for such a
relationship is unclear. It may come from the fact that tongue tip fronting
better contributes to the percept of darkness in laterals and thus is maximized to provide this percept.
Another common difference between these two lateral types is that one
may easily undergo vocalization (dark /l/) while the other generally does
not (clear /l/). This process, which usually affects syllable-final laterals, is
optional in several language varieties but phonologized and therefore categorical in others. Lateral vocalization (/l/ — [w]) may obey an articulatorydriven reduction process according to which dorsum lowering makes tongue
tip raising more costly and thus occasionally causes the reduction of the constriction, or it may obey a perceptually-driven process according to which
the acoustic-perceptual characteristics of dark laterals and /w/ are confused
and therefore ill-interpreted by listeners-learners (Ohala [1971], Ohala [1974],
Ohala [1981], Ohala [1983], Ohala [1989], Ohala [1993]). Vocalization processes of syllable-final laterals have been reported for the two languages that
concern us here, (Majorcan) Catalan and Spanish. Vocalization is active as a
process in some dialects of Majorcan Catalan (e.g. [al]ba >[al]ba = [aw]ba
‘dawn’). In Spanish, on the other hand, it has been hypothesized as an old
diachronic process: [al]t(e)ru >*[aw]tru >[o]tro ‘another’ [Penny, 1991].
A sociolinguistic profile of Majorcan laterals
Pieras [1999] conducted the only variationist investigation to date on lateral
production in Majorca. Pieras recorded semi-spontaneous speech of a total
of thirty one (31) Catalan-Spanish bilinguals from Palma, the capital city
of Majorca and its largest metropolitan area. Fourteen speakers considered
themselves native speakers of Spanish and seventeen considered themselves
native speakers of Catalan. The bilinguals were recorded in both Spanish and
Catalan, even though Piera’s study is mostly concerned with Spanish. The
analysis consisted on the binary classification of laterals based on auditory
and visual (spectrographic) inspections.
It was found that, of the fourteen Spanish-dominant bilinguals, only one
pronounced velarized laterals, while the rest consistently used clear laterals,
similar, according to Pieras, to the ones used in Castilian Spanish. Inter-
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estingly, the only participant using velarized laterals was heavily and very
early exposed to Catalan-accented Spanish, since his parents are Catalandominant bilinguals, even though they chose to use Spanish with their son.
Of the other seventeen participants, the Catalan-dominant bilinguals, ten
systematically used non-velarized, clear laterals both in their Spanish (L2)
and in their Catalan (L1). The other seven speakers variably used veralized
and non-velarized allophones. There was a strong effect of age in Piera’s
data, according to which the older participants were more likely to use dark
laterals than the younger ones. According to Piera’s, the cutoff date of birth
of the participants was 1960; that is, speakers born before 1960 remained as
frequent users of velarized, Catalan-like laterals, while those born after that
date systematically used Spanish-like, clear laterals. Prior to Pieras [1999]’s
work, Bibiloni [1997] claimed that there was an advanced tendency towards
the loss of dark laterals in the Catalan varieties of the larger metropolitan
areas, especially in the speech of the younger speakers.
The interpretation offered in Pieras [1999] is as follows. During the early
1960s, massive numbers of Spanish-speaking monolinguals immigrated to the
island and therefore Spanish, which, prior to that date, was used only in the
highly formal registers (mostly by Catalan-L1 speakers) began to be used
also in the informal registers. The social norms of the time made it that
Spanish was the de facto language used with Spanish speakers; that is, there
was a situation of asymmetrical bilingualism according to which Catalandominant bilinguals would unexceptionally switch to Spanish in the presence
of Spanish speakers. Furthermore, due to the arrival of immigrants from
the mainland, non-Catalan-accented Spanish became an integral part of the
pool of variation present in Majorcan Spanish. Majorcans who were born
after 1960s grew up in a highly bilingual society in which Spanish was the
only language used in all spheres of communication, the more formal and
the informal registers, while Catalan was exclusively used in the informal
setting, and only among Majorcans of islander origin. This situation has
been progressively changing since the mid-1980s.
Interestingly, Pieras hypothesizes that a factor that may have favored the
borrowing of clear laterals by Catalan-dominant bilinguals in both their L1
and their L2 is the possibility that dark laterals are stigmatized. According to Pieras, the production of laterals and certain (undefined) intonational
contours, are stereotypically imitated when Spanish-dominant speakers joke
about Catalan-accented Spanish in Majorca. Both dark laterals and intonation may be perceived, according to Pieras, as characteristic of rural
Majorcan speakers. A second possibility noted by Pieras is that the older
Catalan-dominant bilinguals are ‘resisting’ the adoption of clear laterals in
their Catalan, as well as their Spanish. On the other hand, the younger
Catalan-dominant bilinguals are not ‘resisting’ the use of clear laterals because they are unaware of “the fact that they are transferring a Spanish
feature (since) the alveolar (clear) /l/ is already a part of the phonological
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system of the Catalan of these speakers” (Pieras [1999]: 240).
Whatever the sociolinguistic explanation of the facts, there seems to be
evidence for the existence of a contact-induced change in progress in Majorcan Catalan. Recall that in the two preceding chapters, we have shown that
Spanish-dominant young speakers, especially the females, seem to be converging towards (or borrowing from) Majorcan Catalan, regarding the shape
of two intonational contours. Therefore, contact-induced change affects the
Spanish variety used in Majorca, and not (that much) Majorcan Catalan;
that is, cross-linguistic transfer goes from Catalan to Spanish. The data in
Pieras [1999] suggests that a similar cross-linguistic transfer exists for laterals. In this case, however, the transfer goes in the opposite direction, i.e.
from Spanish to Catalan. A question that arises at this juncture is as follows:
Is there evidence for a Spanish-to-Catalan transfer process of lateral features
[Pieras, 1999] in the speech of our forty bilinguals? Can we find evidence of
transfer patterns of conflicting direction in the same pool of speakers?
Research questions and hypotheses
As in the two preceding chapters, we are interested in addressing the following
general questions regarding the language contact situation in Majorca, with
respect to the production of alveolar laterals:
1. Are Catalan and Spanish different, overall, in the phonetic characteristics of their alveolar laterals? Is there evidence of internal (age- or
gender-dependent) variation in any of the two languages? Is there evidence of a process of change in any of the two languages? Is there
leakage, transfer of phonetic features between the two languages? Is
this transfer, if found, symmetrical? Is there, on the other hand, mutual
convergence?
2. Is there L1-to-L2 transfer in the speech of Catalan-dominant and/or
Spanish-dominant bilinguals when speaking their L2? Is there L1dependent or linguistic background variation in Spanish and/or Catalan?
3. Do bilinguals have one converged lateral category? That is, do they
use alveolar laterals with similar acoustic characteristics in their two
languages or do they use Catalan-like laterals in Catalan and Spanishlike laterals in Spanish?
Recall from the introduction that there seems to be evidence for a gradient difference between dark and clear variants of alveolar laterals across
languages [Recasens, 2004]. This fact raises a number of questions that the
data in Pieras [1999], since it depends on the binary classification of consonants based on impressionistic auditory inspection, cannot answer. For instance, in case there is convergence between Catalan and Spanish speakers, is
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this convergence complete or incomplete? That is, in case Catalan-dominant
bilinguals are found to use clear laterals, are they as clear as the ones used by
Spanish-dominant bilinguals? Are there gradient differences between different age or gender groups in the darkness of their laterals? Is there evidence
for any degree of mutual convergence?

6.2
6.2.1

Methods
Materials and data collection

Forty speakers, twenty Catalan-dominant and twenty Spanish-dominant bilinguals, were asked to read a list of sentences. In order to elicit comparable
data across the two languages, cognates were used. No contexts or communicative situations for the sentences were provided to the speakers. The
participants read aloud a total of nine (9) sentences per language five times
from a printed list (9 * 5 = 45). Five different lists were provided to the
subjects. Each one of the five lists contained exactly the same sentences, but
in a different random order. Each list included many (50) distractors, which
had different prosodic configurations so as to minimize the use of repetitive
list intonation (see Chapter 3).
Only the twenty younger participants read the sentence lists in both their
L1 and their L2. The twenty older subjects read only sentences in their
L1. Therefore, the analyses were based on a total of 2700 sentences: (1) 9
[sentences] * 20 [speakers] * 5 [iterations] * 2 [languages] = 1800 tokens from
the younger participants, plus (2) 9 [sentences] * 20 [speakers] * 5 [iterations]
= 900 tokens from the older participants.
The materials controlled for:
1. Prosodic context (utterance-initial, utterance-medial, utterance-final).
2. Surrounding vowels (/i, a, u/)
The complete list of sentences is included below. The Catalan sentences
were slightly adapted from those used in Recasens & Espinosa [2005], and
then translated into Spanish and adapted to this language. The list given to
the subjects was written in standard orthography, in both languages.
• Catalan sentences
1. litres de llet ‘liters of milk’ (/li/)
2. laca molt bona ‘very good hair spray’ (/la/))
3. lupa francesa ‘French lens’ (/lu/)
4. ingerı́ liquid ‘s/he swallowed liquid’ (/ili/)
5. se posà laca ‘s/he put hair spray on’ (/ala/)
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6. parla zulú bé ‘s/he speaks Zulu fluently’ (/ulu/)
7. en venen mil ‘they sell a thousand’ (/il/)
8. no li fa mal ‘it does not hurt him/her’ (/al/)
9. va i cau de cul approx. ‘s/he fell down’ (/ul/)
• Spanish sentences
1. litros de leche ‘liters of milk’ (/li/)
2. laca muy buena ‘very good hair spray’ (/la/))
3. lupa francesa ‘French lens’ (/lu/)
4. pedı́ lı́quido ‘s/he ordered liquid’ (/ili/)
5. se pondrá laca ‘s/he will put hair spray on’ (/ala/)
6. habla zulú bien ‘s/he speaks Zulu fluently’ (/ulu/)
7. venden dosmil ‘they sell two thousand’ (/il/)
8. el menor mal ‘the smaller damage’ (/al/)
9. hecho de tul ‘made out of tulle’ (/ul/)
Each speaker read the list of sentences in their L1 first and, after a short
break, in their L2.

6.2.2

Analytical procedures

The digital audiofiles corresponding to the speech of each of the forty participants were cut into smaller files, with each sentence in an individual audiofile.
Files were downsampled at 22.05kHz.
The acoustic analysis of the laterals was based on an investigation of
first and second formant values (F1 and F2). As mentioned in the introduction, F2 is generally taken as an optimal acoustic correlate of degree of
darkness in alveolar laterals (see references above). The reasoning is that
“F2 is positively related to tongue dorsum raising and fronting and dorsopalatal contact size, and inversely related to the length of the back cavity
behind the primary constriction and to back constriction narrowing; F1 is
positively related to oral opening and tongue dorsum lowering, and to the
cross-sectional of the lateral constriction ... Formant values for /l/ in the
context of /u/ are also conditioned by lip rounding” (Recasens & Espinosa
[2005]: 10, see also Fant [1960]). Formant tracks were calculated with Praat
software [Boersma & Weenink, 2008]. In Praat, formants are calculated with
the following procedure: the sound is resampled to a sampling frequency of
twice the value of the maximum formant (which may be hand-selected). After this, pre-emphasis is applied. For each analysis window, Praat applies a
Gaussian-like window, and computes the LPC (linear predictive coding) coefficients with the algorithm by Burg, as given in Childers [1978] and Press
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et al. [1992]. The effective window length was the Praat-standard 0.025 (s)
with Gaussian-like analysis window with sidelobes below -120dB, a time step
equal to the 25% of 0.025, and pre-emphasis from 50 Hz. The other parameters, maximum number of formants to be calculated and maximum value of
the highest formant, were varied as a function of vowel context and gender
of the speaker, as follows: (1) for all laterals in /i/ contexts (/li/, /ili/, /il/),
regardless of whether they were recorded by a male or a female speaker, three
formants were estimated between 50 and 2500 Hz, (2) for all laterals in /u/
contexts (/lu/, /ulu/, /ul/) read by females, two formants were estimated
between 50 and 2000 Hz, (3) for all laterals in /u/ contexts (/lu/, /ulu/,
/ul/) read by males, two formants were estimated between 50 and 1750 Hz,
(4) for all laterals in /a/ contexts (/la/, /ala/, /al/) read by females, two
formants were estimated between 50 and 2500 Hz, and (5) for all laterals in
/a/ contexts (/la/, /ala/, /al/) read by males, two formants were estimated
between 50 and 2000 Hz. These parameters were selected after careful inspection of spectrographic displays of sentence samples by all speakers on a
trial-and-error basis. After formant tracks were estimated, all 2700 sentences
were visually inspected and the formant tracks compared to spectrographic
displays. Gross errors were hand corrected.
For each sentence, two or three temporal landmarks were hand-marked.
The marking of the two or three landmarks was done by inspecting synchronized displays of sound waves and spectrograms. Specifically, the midpoint or
steady state of the lateral (based on F2 trajectories) was identified, together
with the midpoint or steady state (also based on F2 trajectories) of the surrounding vowels. Thus, in VCV sequences, three time points were marked,
while in VC and CV sequences, only two were. Three labeled examples are
shown in Figures 6.1, 6.2, and 6.3 .
Formant values from the selected time points were extracted in Hz and
then converted to Bark units (Zwicker 1961). The Bark scale is a logarithmic
psychoacoustic scale believed to reflect human perception. It is based on the
basilar membranes. F1 and F2 values were extracted from all laterals, and
from their surrounding vowels /i, a, u/. The following formula was used for
Bark transformation:


x

q
7ln 

x 2
650 + 1 + 650
Due to the fact that formant values were to be compared across speakers,
F1 and F2 values were further transformed (normalizeed) to enhance comparability. The S-procedure was used in the present study (Watt & Fabricius
[2002], Fabricius [2007]). “This procedure calculates each speaker’s vowel
space ‘centre of gravity’, or centroid s ..., using F1 and F2 values to represent the ‘limits’ of an individual’s vowel space. Three point vowels are derived
by obtaining average values for: the speaker’s minimum F1 and maximum
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Frequency (Hz)

4000

0

I

L

en venen m/il/
0

Time (s)

0.669

Figure 6.1: Labeled example of the Catalan sentence en venen mil ‘they
sell a thousand’ with the target sequence /il/. VC sequences were manually
marked, with special attention to F2 trajectories, on the steady state of the
pre-consonantal vowel and the lateral’s steady state.
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Frequency (Hz)

4000

0

I

L

I

inger/ili/quid
0

Time (s)

0.776

Figure 6.2: Labeled example of the Catalan sentence ingerı́ liquid ‘s/he swallowed liquid’ with the target sequence /ili/. VCV sequences were manually
marked, with special attention to F2 trajectories, on the steady state of the
pre-consonantal vowel, the lateral’s steady state and the steady state of the
post-consonantal vowel.
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Frequency (Hz)

4000

0

L

U

/lu/pa francesa
0

Time (s)

0.769

Figure 6.3: Labeled example of the Catalan sentence lupa francesa ‘French
lens’ with the target sequence /lu/. CV sequences were manually marked,
with special attention to F2 trajectories, on the lateral’s steady state and the
steady state of the post-consonantal vowel.
F2, which is taken to represent the /i/ point vowel; the speaker’s maximum
F1 value, with its accompanying F2, the /a/ point vowel; and, finally, the
minimum F1 value and minimum F2 value which designates a hypothetical
/u/ point vowel ... Calculation of s therefore requires averaged measurements
of the most extreme and stable high front vowel ..., plus the vowel which has
the highest F1 ... A theoretical back/close limit to the vowel space is defined as having the same F1 and F2 as the F1 of the front point vowel ...
The procedure is then to calculate the ’grand mean’ values of F1 and F2 by
averaging the point vowel values.” (Fabricius [2007]: 300). A grand mean
or s-centroid is calculated for each individual speaker and the F1 and F2
formants of each vowel token are expressed with respect to the s-centroid for
that specific speaker.
In other words, the mean or µ F1 for /i/, µ F1 for /a/, µ F2 for /i/ and
µ F2 for /u/ were calculated for each individual speaker, from the vowels
surrounding the target lateral consonants. This provided the ‘limits’ of the
vowel space for each speaker. Second, the mean F1 and F2 for each speaker
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was calculated as follows:
sF 1 =

µF 1/a/ + µF 1/i/
2

µF 2/u/ + µF 2/i/
2
Third, all F1 values from a given speaker were divided by the s-F1 for
that specific speaker, and the F2 values were divided by the s-F2 for that
speaker. The s-procedure results in F1 and F2 values expressed with respect
to 1, which represents the speaker’s centroid value. To our knowledge, this
normalization procedure has exclusively been used for research on the acoustics of vowels (Watt & Fabricius [2002], Fabricius [2007]). In the present
investigation, however, we use it for the study of lateral consonants. Recall
that, according to Recasens, darkness in laterals refers to the phonetic property “according to which an alveolar lateral may sound darker (and thus,
more [u]-like) or clearer (and thus, more [i]-like)” (Recasens [2004]: 593).
The s-normalization procedure allows for an acoustic analysis of laterals that
relates them with the vowel space for each individual speaker. In other words,
with this procedure we can find out whether, for each individual, a lateral
consonant is more /u/-like or more /i/-like; that is, whether its F2 value is
closer to /i/ than to /u/, or vice versa, and whether its F1 value is more /i/like or /a/-like. Specifically, F1 values above 1 represent vowel tokens that
are closer to /a/ than to /i/ and vice versa, and F2 values above 1 represent
those that are closer to /i/ than to /u/ and vice versa.
According to Fabricius [2007] this normalization procedure also meets
Adank et al. [2004] criteria for optimal vowel normalization procedures. Normalization procedures may be classified according to the type of information
used for their calculation. First, vowel-intrinsic procedures contrast with
vowel-extrinsic procedures in that the former use only information from a
single vowel to normalize that specific vowel token, while the latter uses external information, such as information from other vowels or average formant
values, to normalize a single vowel. Second, formant-intrinsic procedures differ from formant-extrinsic procedures in that the former use only values from
a given formant to normalize the values for that specific formant (e.g. F2 values of a given vowel token or of grand mean to normalize all other F2 values)
while the latter use values from other formants (e.g. F3 values to calculate
vocal tract size and subsequently normalize F1 and F2 values). According
to Adank et al. [2004], the procedures that performed best in reducing differences due to individual characteristics (such as gender and/or vocal tract
size) and conserving differences due to meaningful dialect-dependent variation were those which were classified as vowel-extrinsic and formant-intrinsic.
The s-procedure is of this type.
The statistical analyses were performed on both s-normalized and BarksF 2 =

234

converted F1 and F2 values. There were forty two (42) missing data tokens
due to creak, devoicing or disfluencies. A total of 2658 sentences constituted
the complete data set.

6.3

Research question 1: Variation in L1
speech

Is there evidence for a language difference in the acoustics of alveolar laterals
in the speech of our forty bilingual participants, as expected from previous
phonetic research [Recasens & Espinosa, 2005]? Is there evidence of change
in the intonational system of any of the two languages [Pieras, 1999]? What
is the direction of this change, if found? Is this change contact-induced?
Is there evidence of any type of transfer (L1-to-L2 [substratum transfer] or
L2-to-L1 [borrowing]) or mutual convergence or divergence?

6.3.1

Data selection

In order to answer these questions, a subset of the whole corpus was extracted: all the sentences that the forty participants read in their first or
dominant language (L1). In this way, we may compare the Catalan of
Catalan-dominant bilinguals with the Spanish of Spanish-dominant bilinguals. Since subjects were also classified by age and gender, we may be able
to see whether there is gender- and/or age-dependent variation within the
data subset of any of the two languages.
This subset consisted of a total of 1766 sentences, 889 from Catalan and
877 from Spanish. With respect to gender, 875 of the sentences in this subset
were produced by female participants and 891 by males. Regarding age, 884
of the utterances were read by the older subjects and 882 by the younger
ones.

6.3.2

Results

F1 and F2 values, both s-normalized and in Bark units, for all the laterals in
the L1 data subset were submitted to four independent three-way ANOVAs,
one for each formant and normalization procedure. Main factors were language, gender and age. The alpha or significance level was set at p = 0.01.
The results of the three ANOVAs can be observed in Table 6.1. For F2 in
Bark units, the ANOVA revealed significant effects of all three main factors,
and a significant interaction between language and gender, but not between
language and age or age and gender. The three-way interaction reached
marginal significance. For the s-normalized F2 values, the ANOVA revealed
significant effects of language and age, but not gender. A significant interaction between language and gender was also found, but no interactions be235

Table 6.1: Results of ANOVAs analyzing F1 and F2 values of alveolar laterals (s-normalized and in Bark units) as a function of the factors language
(Catalan vs. Spanish), gender and age. For all comparisons, df = 1, 1758.
Factor
Language
Gender
Age
L*G
L*A
G*A
L*G*A

F2 Bark F2 s-normalized
F=760.6; p<.001 F=697.61; p<.001
F=354.4; p<.001
F=0.19; ns
F=33.84; p<.001
F=23.67; p<.001
F=47.84; p<.001
F=86.13; p<.001
F=0.21; ns
F=4.54; ns
F=0.32; ns
F=0.39; ns
F=6.90; p<.01
F=2.71; ns

Factor
Language
Gender
Age
L*G
L*A
G*A
L*G*A

F1 Bark F1 s-normalized
F=39.77; p<.001
F=12.63; p<.001
F=157.93; p<.001
F=79.8; p<.001
F=0.96; ns
F=3.43; ns
F=0.04; ns
F=0.23; ns
F=0.00; ns
F=0.13; ns
F=0.23; ns
F=5.74; p=.01
F=0.19; ns
F=1.07; ns

tween language and age, age and gender or language, gender and age. When
compared, the results of these two ANOVAs show that, for s-normalized F2
values, the gender effects obtained with the Bark units are neutralized. This
also has an effect on the three-way interaction, which does not reach significance with the s-normalized values, while it marginally does with the Bark
values. That is, the language and age differences, plus the language by gender
interaction obtain with both types of F2 values. Regarding F1 in Bark units,
the ANOVA reveals significant effects of language and gender, but not of age,
and no significant interactions. For the s-normalized F1 values, the ANOVA
reveals the same significant effects (language and gender), and a marginally
significant effect of gender and age. Put together, these results suggest that,
even though robust differences in F1 and F2 values exist between Catalan
and Spanish (in the speech of our forty bilinguals), other factors have significant effects on these values, which shows that bilinguals within one language
group do not behave similarly.
Figure 6.4 explores the effects of language by displaying average F1 and F2
values (both in Bark units and s-normalized) and confidence intervals for the
Catalan and Spanish laterals. It can be observed that F2 differences are larger
than F1 differences. This difference obtains with both Bark-transformed and
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s-normalized values and can also be deducted by the F-values resulting from
the ANOVAs reported in Table 6.1. Overall, Spanish (SP) laterals have
much higher F2 values and slightly lower F1 values than Catalan ones, which
suggests that Spanish laterals are clearer than Catalan ones. These robust
findings confirm previous ones on the acoustic characteristics of Majorcan
Catalan and Castilian Spanish alveolar laterals (Quilis et al. [1979], Recasens
& Espinosa [2005], Recasens [2004], among others).
In order to explore gender and/or age effects and all the interactions
revealed by the ANOVAs whose results are reported in Table 6.1, two subsets
were extracted from the general L1 subset. First, we extracted all the Spanish
sentences read by the Spanish-dominant speakers (Spanish-L1 subset), and
then all the Catalan sentences by the Catalan-dominant (Catalan-L1 subset)
subjects. The two subsets were explored in this order: (1) Spanish-L1 subset,
and (2) Catalan-L1 subset.
Spanish-L1 data subset
The formant values of the alveolar laterals in the Spanish-L1 subset were
submitted to four independent ANOVAs, one for each of the four main dependent variables: F1 and F2 in Bark units, and s-normalized F1 and F2.
Main factors were gender and age. For s-normalized F2 values, significant
effects of both factors were revealed, but no significant interaction between
the two: gender [F(1,873)=36.40; p<.001]; age [F(1,873)=23.24; p<.001].
The same is true for F2 in Bark units: gender [F(1,873)=74.26; p<.001]
and age [F(1,873)=15.28; p<.001]. Regarding the s-normalized F1 values,
the ANOVA found significant effects of gender [F(1,873)=37.86; p<.001],
but not of age [F(1,873)=2.62; ns], and a marginally significant interaction
between the two [F(1,873)=6.25; p=.01]. Finally, for Bark-transformed F1
values, the ANOVA revealed significant effects of gender [F(1,873)=87.55;
p>.001], but not of age [F(1,873)=0.54; ns] and no significant interaction
[F(1,873)=0.46; ns].
The boxplots in Figure 6.5 display opposite patterns for the two normalization procedures: s-normalized units vs. Bark units. On the one hand,
panel (c) in Figure 6.5 shows that F2 values in Bark units are higher for
females than for males. This is true for both age groups. In other words,
females’ laterals are clearer than male’s ones. Also, the mean of the distribution of F2 values in Bark units is slightly higher for the younger than for the
older speakers, even though the distribution of the younger bilinguals falls
within that of the older ones (this was confirmed by an independent t-test
using age as the only factor). On the other hand, regarding s-normalized
F2 values, panel (a) reveals that younger speakers have clearer laterals than
older ones in the sense that younger speakers have laterals whose F2 is closer
to /i/ (within each speaker) than the older bilinguals. According to the
s-normalized F2 values, younger Spanish-dominant males seem to be using
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Figure 6.4: Boxplots displaying F1 and F2 values, broken down by normalization procedure (Bark units, s-normalization) and language (Catalan
[CT] vs. Spanish [SP]). Boxplots with s-normalized F2 values represent
them, metaphorically speaking, regarding whether they are more /u/-like
(darker) or /i/-like (clearer), while those with s-normalized F1 values represent them, also metaphorically speaking, regarding whether they are more
/a/-like (lower in the vowel space) or /i/-like (higher in the vowel space).
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laterals that are more /i/-like than those of the other three groups. Recall that s-normalization relates the target laterals with the cardinal vowels
within the speech of each individual speaker. In sum, while F2 values in Bark
units show that females’ laterals are clearer than those of males, s-normalized
F2 values indicate that males’ laterals are clearer than those of females, since
they are more /i/-like with respect to their own vowel system than those of
females. This is more obvious for the younger Spanish-dominant males. We
believe that these findings cancel each other.
Figure 6.5 also shows F1 values. As with F2 values, the different normalization procedures provide opposite distribution patterns. Thus, Spanishdominant males have higher s-normalized F1 values than Spanish-dominant
females, for both age groups, while females have higher Bark-normalized F1
values than males. That is, while females’ laterals have a higher F1 and thus
are slightly darker than those of males, males’ laterals are darker than those
of females when measured with respect to individual vowel spaces, i.e. they
are more /a/-like for males than for females. Once again, we propose that
these findings cancel each other.
In sum, no clear pattern arises within the Spanish-L1 data set. Even
though the ANOVAs revealed significant effects for both factors, the different
normalization procedures resulted in different distribution patterns. Overall
(in Bark units) the laterals produced by the females were found to be clearer
than those produced by the males (higher F2), however, when measured with
respect to each individual’s vowel system, the laterals produced by the males
were clearer than those read by the females. At any rate, the differences,
although significant, are not as robust as the cross-language ones reported
between Spanish and Catalan.
Importantly, also, no obvious evidence has been found that would allow
us to propose the existence of a change in progress in the Spanish variety
spoken in Majorca. The alveolar laterals produced by all Spanish-dominant
bilinguals while speaking Spanish were all clear or non-velarized.
Catalan-L1 data subset
The formant values of the alveolar laterals in the Catalan-L1 subset were submitted to four independent ANOVAs, one for each of the four main dependent
variables: F1 and F2 in Bark units, and s-normalized F1 and F2. Main factors were gender and age. For s-normalized F2 values, a significant effect of
gender [F(1,885)=50.16; p<.001] was found, but not of age [F(1,885)=4.31;
p=.03], and no significant interaction. For F2 values in Bark units, however,
significant effects of both factors were revealed, and no significant interaction: gender [F(1,885)=315.06; p<.001] and age [F(1,885)=19.21; p<.001].
Regarding the s-normalized F1 values, the ANOVA found significant effects
of gender [F(1,885)=41.94; p<.001], but not of age [F(1,885)=1.06; ns], and
no significant interaction. For Bark-transformed F1 values, the ANOVA re-
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Figure 6.5: Boxplots displaying F1 and F2 values, broken down by normalization procedure (Bark units, s-normalization), age (older [O] vs. younger
[Y]) and gender (males [M] vs. females [F]). L1 data of all Spanish-dominant
bilinguals.
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vealed significant effects of gender [F(1,885)=71,66; p>.001], but not age
[F(1,885)=0.43; ns], and no significant interaction [F(1,885)=0.00; ns].
The boxplots in Figure 6.6 show the distributions of formant values as a
function of gender and age of the participants. Overall, panels (a) and (c),
which present F2 data, show similar patterns. Panel (c) shows that the laterals pronounced by the Catalan-dominant females have a much higher F2 (in
Bark units), and thus are clearer, than those of males, who use dark lateral
allophones. A similar pattern is revealed when considering the s-normalized
F2 values. One difference obtains, however, regarding age effects: while significant age effects were found for the Bark units, they disappear when the
s-normalization procedure is applied. Specifically, younger Catalan-dominant
females have higher F2 values in Bark units than older females. However,
these differences between groups of female speakers are not apparent in panel
(a). With respect to F1, the two normalization procedures reveal contradictory results, as for the Spanish-dominant speakers reported in the preceding
subsection. That is, while Catalan-dominant males use higher s-normalized
F1 values than females, they are lower when considering F1 in Bark units.
In any case, recall that, according to explicit comparisons of articulatory
and acoustic data, F2 values are a better acoustic correlate of darkness or
velarization degree in alveolar laterals than F1 values, even though both are
involved (Recasens & Espinosa [2005], Recasens [2004], Recasens et al. [1998],
Recasens et al. [1996], Recasens et al. [1995]).
In sum, the results of the present acoustic analysis indicate that Catalandominant females of both age groups, older and younger, use clearer lateral
consonants than the Catalan-dominant males. The differences obtained for
both s-normalized and Bark-transformed F2 values. These findings are in
partial agreement with those in Pieras [1999], who suggested that Catalandominant speakers are abandoning the use of Majorcan Catalan dark laterals
in favor of Spanish-like clear laterals. Recall, however, that Pieras [1999]
found that all speakers born after 1960 in his data set were users of the
clear lateral allophone while those born before 1960 remained as users of the
dark allophone. The pattern revealed by our data shows, on the other hand,
that Catalan-dominant females, regardless of age (at least for our two age
groups), use clearer alveolar laterals than males, while age differences are
not robust. In other words, no clear evidence exists for the presence of a
change in progress. The evidence seems to support the presence of a gender
marker according to which Catalan-dominant males remain as conservative
users of Majorcan Catalan dark laterals while the females use much clearer
allophones.
The following question arises at this juncture: Are clear alveolar laterals used by Catalan-dominant females in Catalan as clear as those used by
Spanish-dominant bilinguals in Spanish? The binomial data gathered by
Pieras [1999] do not allow addressing this question. In our experiments, on
the other hand, darkness is conceived of as a gradient feature and measured
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on continuous F1 and F2 values. Therefore, we are able to address this
question. This is done in the following subsection.
Establishing a darkness scale across speaker groups
The same data that were analyzed in the preceding sections were submitted to two independent one-way ANOVAs, one for each dependent variable
(s-normalized F2 and F2 in Bark units), with speaker group as a fixed factor. The data for F1 was not considered since previous analyses revealed the
presence of unclear patterns. Thus, since F2 trajectories more closely reflect
darkness degree in alveolar laterals and they did reveal interpretable patterns,
they were selected as the acoustic correlate of darkness in the present comparison (Recasens & Espinosa [2005], Recasens [2004], Recasens et al. [1998],
Recasens et al. [1996], Recasens et al. [1995]). Eight speaker groups were
established: CTMY (Catalan-dominant younger males), CTFY (Catalandominant younger females), CTMO (Catalan-dominant older males), CTFO
(Catalan-dominant older females), SPMY (Spanish-dominant younger males),
SPFY (Spanish-dominant younger females), SPMO (Spanish-dominant older
males), and SPFO (Spanish-dominant older females). Recall that in order
to answer research question 1 only L1 data were selected; that is, Catalandominant bilinguals speaking Catalan and Spanish-dominant bilinguals speaking Spanish. The one way ANOVA unsurprisingly revealed significant results
for s-normalized F2 values [F(7,1758)=116.47 ; p<.001]. For F2 in Bark
units, the factor was also strongly significant [F(1,1758)=172.02; p<.001].
The ANOVA tables were then submitted to two post hoc Tukey HSD tests.
Table 6.2 displays the results of the post hoc Tukey HSD tests for the snormalized F2 values. First, it can be observed that all the Catalan-dominant
groups differ from all the Spanish dominant ones. Second, only gender differences are found between the Catalan-dominant groups; that is, males differ
from females across age groups, but younger males do not differ from older
males and younger females do not differ from older females. Third, within
the Spanish-dominant data subset, it can be observed that younger Spanishdominant males differ from the other three groups, while the younger females
do not differ from the older speakers and the two older groups differ from each
other. Cursory examination of the display of the data in Figure 6.7 shows
that, for s-normalized F2 values, there seems to be a scale from clearer to
darker laterals in the following order: Spanish younger males >Spanish older
males >Spanish younger females >Spanish older females >Catalan females
>Catalan males.
Table 6.3 shows the results of the Tukey HSD test for the Bark-transformed
F2 values. First, almost all pair-wise comparisons involving different language groups reach significance. Thus, all Catalan-dominant groups differ
from all Spanish-dominant groups, except Spanish-dominant older males and
Catalan-dominant younger females, who do not differ from each other. Sec-
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Table 6.2: Post hoc tests using Tukey HSD corresponding to a one-way
ANOVA with F2 values in s-normalized units. Data as a function of speaker
group: CTMY, CTFY, CTMO, CTFO, SPMY, SPFY, SPMO, SPFO (see
text for explanation).
Group
CTMY
CTFY
CTMO
CTFO

CTMY
—
6=

CTFY
—
—
6=

CTMO
—
—
—
6=

CTFO
—
—
—
—

Group
SPMY
SPFY
SPMO
SPFO

SPMY
—
6=
6=
6=

SPFY
—
—

SPMO
—
—
—
6=

SPFO
—
—
—
—

Group
SPMY
SPFY
SPMO
SPFO

CTMY
6=
6=
6=
6=

CTFY
6=
6=
6=
6=

CTMO
6=
6=
6=
6=

CTFO
6=
6=
6=
6=

6=
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Table 6.3: Post hoc tests using Tukey HSD corresponding to a one-way
ANOVA for F2 values in Bark units. Data as a function of speaker group:
CTMY, CTFY, CTMO, CTFO, SPMY, SPFY, SPMO, SPFO (see text for
explanation).
Group
CTMY
CTFY
CTMO
CTFO

CTMY
—
6=

CTFY
—
—
6=
6=

CTMO
—
—
—
6=

CTFO
—
—
—
—

Group
SPMY
SPFY
SPMO
SPFO

SPMY
—
6=
6=
6=

SPFY
—
—
6=

SPMO
—
—
—
6=

SPFO
—
—
—
—

Group
SPMY
SPFY
SPMO
SPFO

CTMY
6=
6=
6=
6=

CTFY
6=
6=

CTMO
6=
6=
6=
6=

CTFO
6=
6=
6=
6=

6=

6=
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ond, regarding the Catalan-dominant groups, it can be observed that males
of both age groups differ from females and, additionally, older females differ
from younger females. Third, within the Spanish-dominant data subset, all
pair-wise comparisons reach significance except for that between older and
younger females. Overall, the results of the pair-wise comparisons for Barktransformed F2 values seem to be very similar to those for s-normalized F2,
with only three differences, which may be observed in Figure 6.7. Panel (b) in
Figure 6.7 reveals a different patterning of the distributions for Bark F2 values than that revealed by panel (a) of the same figure, for s-normalized F2 values. For Bark-transformed F2 values, there seems to be a scale from clearer to
darker, or from less velarized to more velarized, in the following order: Spanish females (both older and younger) >Spanish younger males >Spanish older
males :: Catalan females (both younger and older) >Catalan males (both
older and younger). Regarding the significant differences between the groups
in this scale, recall that Catalan-dominant younger females do not differ either from Spanish-dominant older males or from Catalan-dominant older females. However, Spanish-dominant older males and Catalan-dominant older
females differ from each other.
There is an important difference between the distributions in panels (a)
and (b) of Figure 6.7. This concerns the data for the Spanish-dominant
bilinguals. Notice that males seem to be using clearer laterals than females
according to the data in panel (a), while the opposite is true in panel (b). This
is largely due to the two normalization procedures, and may be interpreted as
follows. Overall, Spanish-dominant females use clearer laterals than Spanishdominant males since their F2 values are higher in Bark units. However, when
s-normalized, it is revealed that the distance in F2 between laterals and their
average for /i/ is smaller for males than for females. We interpret these data
to mean that both groups use very clear laterals but have developed two
different strategies to produce them. The vowel spaces for Spanish-dominant
younger males and females are displayed in Figure 6.8, panel (a), because
they help in the interpretation of the lateral data. The vowel triangles of
only younger speakers are shown merely as a case in point or an example.
First, we hypothesize that Spanish-dominant females rely on their overall
wider and more fronted vowel space to produce laterals with very high F2
that do not need to approximate F2 values for /i/ in their speech since
audibly clear laterals are produced with those F2 values. On the other hand,
males, with an overall narrower and more backed vowel space need to push
their F2 values for /l/ closer to their F2 values for /i/ in order to make their
laterals ‘sound’ clear.
Figure 6.8 also shows the vowel spaces for the Catalan-dominant younger
males and females, panel (b). First, notice that the vowel triangles for the
two language groups are fundamentally equivalent; that is, Spanish-dominant
and Catalan-dominant males have very similar vowel spaces, and Spanishdominant and Catalan-dominant females also have very similar vowel spaces.
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This further validates our interpretation of the lateral data for both F1 and
F2 since it shows that differences in the acoustic of laterals between the two
languages are not due to “language-specific base-of-articulation propoerties”
[Bradlow, 1995]. Second, notice that males have an overall narrower and
more backed vowel space than females. However, recall that for Catalandominant speakers, females not only used laterals with an overall higher F2
(Bark) than males, but also laterals with an F2 that was closer to their
average F2 for /i/ (s-normalized) than males. In sum, the evidence is robust
for the presence of a gender difference in the Catalan of Catalan-dominant
bilinguals in Majorca.

6.3.3

Summary

The experiments reported in this section lead to the following conclusions:
• Spanish and Catalan have fundamentally different allophones of alveolar laterals. Specifically, Catalan-dominant bilinguals use darker laterals than Spanish-dominant ones.
• The acoustics of the laterals produced by Spanish-dominant bilinguals
were found to differ as a function of gender and age. However, it was
revealed that the differences were affected by the normalization procedure applied to the data. First, females were found to use laterals with
a higher overall F2 (Bark), while males use laterals whose F2 is closer
to their average F2 for /i/ (s-normalized) than females. Therefore,
evidence was found supporting both the interpretation that females
use clearer allophones than males and, on the contrary, that males use
clearer allophones than females. However, we interpreted these results
as fundamentally canceling each other. Specifically, we hypothesize
that both groups of Spanish-dominant speakers use very clear laterals,
even though they use slightly different strategies to accomplish that.
In any case, the F2 differences between the Spanish-dominant speaker
groups were smaller than that between Spanish and Catalan.
• For the Catalan-dominant speakers, robust differences were found as
a function of the gender of the participants, while there were no age
effects. Specifically, F2 values supported an interpretation according to
which males use much darker allophones than females. The difference
was obtained for both normalization procedures.
• A continuous scale from clearer to darker was found in the following order: Spanish-dominant speakers >Catalan-dominant females >Catalandominant males.
In the introduction it was mentioned that Pieras [1999] presented evidence for the presence of a change in progress in the phonetics of Majorcan
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Catalan alveolar laterals. Pieras [1999] classified the laterals produced by
a group of bilingual participants, ordered as a function of native language
and linguistic ideology or attitudes, according to whether they sounded clear
or dark. Pieras [1999]’s results suggested that all Spanish-L1 subjects exclusively used clear lateral allophones. Regarding the Catalan-L1 bilinguals,
Pieras [1999] showed that younger speakers (born after 1960, in his data set)
used more non-velarized, clear allophones than the older ones, irrespective
of the language used. In other words, while Spanish-L1 speakers remained
as conservative users of Spanish-like, clear laterals, Catalan-L1 subjects were
progressively borrowing Spanish-like, clear allophones into their Spanish and
Catalan. The data presented here does not support Pieras [1999]’s interpretation. Specifically, while it has been shown that Spanish-dominant speakers
use clear laterals, Catalan-dominant speakers differ as a function of gender,
but not age. This difference does not unequivocally support a change-inprogress interpretation, but rather the presence of a sociolinguistic gender
marker in Catalan. Another possibility is that change is in progress but has
not yet reached the ‘extremes’ of the language contact continuum in Majorca;
that is, it is possible that clear laterals are gaining ground in Majorca by being used in Majorcan Catalan, but if this is so, the pattern of change may
be reinterpreted by the Catalan-dominant speakers (the Catalan ‘extreme’
of the dominance continuum) and thus it may become a gender marker for
them.
On the other hand, the data presented here may support the presence of
a process of borrowing or L2-to-L1 transfer of phonetic features (Coetsem
[2000], Thomason & Kaufman [1988], Winford [2005], see the two preceding chapters on the borrowing of intonational contours). This borrowing is
asymmetrical and goes from Spanish to Catalan in the sense that Catalandominant bilinguals have been found to use Spanish-like, clear laterals, while
Spanish-dominant ones have not been found to use Catalan-like, dark lateral
allophones. Whether this process of de-velarization of Majorcan Catalan
vowels is due to contact with Spanish, and thus to borrowing from that language, or to internal evolution, is unclear. Moreover, this question may not
be answered with our data.
Finally, we believe that it is important to highlight that robust acoustic
differences exist between the alveolar laterals of Catalan-dominant females
and those of Spanish-dominant speakers. That is, even though it was found
that the laterals of Catalan-dominant females are clearer or less velarized
than those of Catalan-dominant males, they are not as clear as those of the
Spanish-dominant speakers. These findings seem to support Recasens’ hypothesis that darkness in /l/ is a scalar and not categorical property and
varies, from language to language, in a gradient fashion along a continuum
(Recasens & Espinosa [2005], Recasens [2004], among others). As reviewed
in the introduction, it has been proposed that the difference between dark
and clear laterals is categorical since dark allophones involve the activation
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of two separate lingual gestures while clear ones have only one specified lingual gesture or lingual target (Browman & Goldstein [1995], Recasens et al.
[1996], Recasens & Farnetani [1994], Sproat & Fujimura [1993]). Comparative evidence from a number of languages has been presented to challenge
this hypothesis [Recasens, 2004]. The data presented here suggests that extremely dark and extremely clear allophones are used by the same speech
community, a contact community, with clear evidence of a gradient scale
between the two extremes. The laterals produced by the Catalan-dominant
females mostly represent an intermediate stage between dark and clear laterals.

6.4

Research question 2: Variation in L2
speech

In the present section, L2 productions of a total of twenty of the forty speakers were investigated and compared with L1 speech data. Here, we compare the Catalan of L1 speakers (Catalan-dominant) with that of L2 speakers (Spanish-dominant), and the Spanish of L1 speakers (Spanish-dominant)
with that of L2 speakers (Catalan-dominant).
Our main goal was to find out whether there is evidence for the existence of L1-dependent variation in Catalan and/or Spanish, and whether the
acoustic features of alveolar laterals are a part of this variation. In Chapter 3
it was shown that both Catalan-dominant and Spanish-dominant bilinguals
had no difficulty in discriminating between L1 and L2 speakers of either of
the two languages when attending to short excerpts of both spontaneous
and read-aloud speech. By hypothesis, laterals may have contributed to this
robust effect. Recall, also, that Pieras [1999] claims that the production
of laterals and certain (undefined) intonational contours, are stereotypically
imitated in jokes about Catalan-accented Spanish in Majorca.

6.4.1

Data selection

In order to study the effect of linguistic background on both Catalan and
Spanish, two independent data subsets were extracted from the main corpus:
(1) all the Catalan (Catalan corpus) and (2) all the Spanish (Spanish corpus)
sentences. For each subcorpus, half of the sentences had been produced by
L1 speakers and the other half by L2 speakers. The speakers who were
L1 subjects in one corpus were L2 subjects in the other. For the acoustic
analysis of the experiments reported in the present section, F2 values were
selected as the acoustic correlate of darkness degree; that is, F1 was not
considered further. F2 values were represented in two ways: s-normalized
and Bark-transformed.
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Table 6.4: Results of ANOVAs analyzing F2 values in Bark units and after
s-normalization procedure, as a function of linguistic background (L1 vs. L2
speaker) and gender. Catalan data. For all comparisons, df = 1, 892.
Factor
Background
Gender
B*G

6.4.2

F2 Bark
F=173.98; p<.001
F=195.47; p<.001
F=26.80; p<.001

F2 s-normalized
F=198.97; p<.001
F=2.72; ns
F=29.93; p<.001

Variation in Catalan

There were a total of 896 sentences in the Catalan data subset: 448 utterances
were recorded by Catalan-dominant (L1) and 448 by Spanish-dominant (L2)
speakers. Regarding gender, 457 sentences were read by male subjects and
439 by female subjects. There was a balanced number of males and females
as L1 and L2 speakers.
The data were submitted to two independent two-way ANOVAs, one for
each of the transformed F2 values: Bark-transformed and s-normalized. Main
factors were background (L1 vs. L2 speaker) and gender. The significance
or alpha level was set at p = 0.01. The results of the three ANOVAs are displayed in Table 6.4. The ANOVAs revealed significant effects of both factors
and a significant interaction between the two for F2 in Bark units. With respect to the s-normalized F2 values, the ANOVA revealed significant effects
of gender, but not of age, and a significant interaction. Figure 6.9 shows the
distribution of data as a function of normalization procedure, further broken
by gender and linguistic background (L1 vs. L2 speakers). It can be observed that, overall, males use laterals with lower F2 values and thus darker
than females (Bark). However, this difference disappears in s-normalized F2
values. The language background difference obtains for both types of transformed F2 values. Specifically, Catalan-dominant speakers (L1) use darker
lateral allophones than Spanish-dominant speakers (F2). Additionally, these
findings suggest that Spanish-dominant speakers use Spanish-like laterals in
their L2 (substratum interference or L1-to-L2 transfer).

6.4.3

Variation in Spanish

There were a total of 878 sentences in the Spanish data subset: 434 utterances
were recorded by Spanish-dominant (L1) and 444 by Catalan-dominant (L2)
speakers. Regarding gender, 445 sentences were read by male subjects and
433 by female subjects.
The data were submitted to two independent two-way ANOVAs, one for
each of the transformed F2 values: Bark-transformed and s-normalized. Main
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Table 6.5: Results of ANOVAs analyzing F2 values in Bark units and after
s-normalization procedure, as a function of linguistic background (L1 vs. L2
speaker) and gender. Spanish data. For all comparisons, df = 1, 874.
Factor
Background
Gender
B*G

F2 Bark
F=174.14; p<.001
F=154.39; p<.001
F=23.37; p<.001

F2 s-normalized
F=188.01; p<.001
F=6.73; p<.01
F=30.93; p<.001

factors were background (L1 vs. L2 speaker) and gender. The significance
or alpha level was set at p = 0.01. The results of the three ANOVAs are
displayed in Table 4.5. The results of the ANOVA reveal that, for Barktransformed F2 values, there were significant effects of both factors and a
significant interaction. The same is true for s-normalized F2 values, even
though the significance of the factor gender is reduced. The distribution
of values are displayed in Figure 6.10. In the figure it can be observed
that, regarding Bark-transformed F2 values, a gender difference is apparent:
females used overall higher F2 values, and thus clearer lateral allophones,
than males. Most importantly, the linguistic background of the speakers
also affected the data. Specifically, Catalan-dominant speakers (L2) used
laterals with overall lower F2 values, and thus darker, than Spanish-dominant
bilinguals (L1). The difference was more apparent between the two groups of
male speakers than between the female groups. In fact, it seems that, with
respect to Bark-transformed F2 values, the Catalan-dominant (L2) females
pattern with the Spanish-dominant (L1) speaker.
Figure 6.10, panel (b), also shows that the gender-dependent differences
obtained for the Bark-transformed values, are neutralized for the s-normalized
F2 values. The effect of linguistic background still obtains. Specifically,
Catalan-dominant bilinguals (L2) used laterals with lower F2 values, and
thus darker, than the Spanish-dominant (L1) speakers. In sum, the findings
indicate that Catalan-dominant bilinguals were using Catalan-like, darker
laterals, in their Spanish, than Spanish-dominant bilinguals.

6.4.4

Summary

The results of the experiments reported in the present section showed that
the laterals produced by Catalan-dominant and Spanish-dominant bilinguals
may be distinguished, according to their acoustic characteristics, regardless
of the language they are using. Specifically, Catalan-dominant speakers were
found to use laterals with lower F2 values, and thus darker or more /u/like, than Spanish-dominant speakers. This obtained both when analyzing
the Catalan and the Spanish speech data. The findings also suggest that
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Figure 6.10: Boxplots displaying the distribution of Bark-transformed and
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bilinguals transfer the acoustic characteristics of the laterals they use in their
L1 into their L2 (substratum interference).

6.5

Research question 3: Phonetic system
interaction

Research question 3 is as follows: How do the phonetic/phonological systems of two languages interact within the speech representation of individual
bilinguals? In the case of laterals, which concern us here, do bilinguals use
fundamentally the same phonetic category in their two languages or do they
have different phonetic distribution for the same phonological category across
their two languages?
In the present section, we compare the L1 and L2 productions of a total
of twenty of our forty speakers. Here, we compare the Catalan of Catalandominant bilinguals with their Spanish, and the Spanish of Spanish-dominant
bilinguals with their Catalan. A balanced number of males and females
were represented. In this way, we were able to investigate gender-dependent
variation and its interaction with linguistic background.

6.5.1

Data selection

Two independent data subsets were extracted from the main corpus: (1) all
the data produced by the Catalan-dominant speakers (both their Catalan
and their Spanish) and (2) all the data produced by the Spanish-dominant
bilinguals (both their Spanish and their Catalan). In each data subset, half
of the sentences had been recorded in the L1 and the other half in the L2 of
the participants.

6.5.2

Catalan-dominant bilinguals

There were a total of 892 sentences in this data subset: 448 utterances were
recorded in Catalan (L1) and 444 in Spanish (L2). Regarding gender, 453
sentences were read by male subjects and 439 by female subjects.
The data were submitted to two Repeated Measures ANOVAs, one for
each of the two transformation procedures for F2: Bark and s-normalized
values. Main factors were mode (Catalan [L1] vs. Spanish [L2]) and gender.
Mode was a within-subjects factor and gender was a between-subjects factor.
The significance or alpha level was set at p = 0.01. The results of the two
RM-ANOVAs are displayed in Table 6.6. Here, we are exclusively concerned
with the potential effects of the factor mode and the gender by mode interaction, and not the effects of gender, which have been explored in previous
experiments. The distribution of values is displayed in Figure 6.11.
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Figure 6.11: Boxplots displaying the distribution of Bark-transformed and
s-normalized F2 values as a function of language mode (Catalan [L1] vs.
Spanish [L2]) and gender. Catalan-dominant bilinguals.
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Table 6.6: Results of RM-ANOVAs analyzing F2 values in Bark units and
after s-normalization procedure, as a function of language mode or language
used (L1 vs. L2 of the speakers: Catalan vs. Spanish) and gender. Data
from the Catalan-dominant bilinguals. For all comparisons, df = 1, 872.
Factor
Mode
Gender
M*G

F2 Bark
F=33.09; p<.001
F=6.72; ns
F=3.57; ns

F2 s-normalized
F=43.08; p<.001
F=0.83; ns
F=5.12; ns

The results of the RM-ANOVAs reveal significant effects of language
mode, but not of gender, and no significant interaction. This is so for both
RM-ANOVAs; that is, for F2 values under both normalization or transformation procedures. The boxplots in Figure 6.11 reveal that Catalan-dominant
bilinguals seem to mark some difference between the alveolar laterals in their
two languages. That is, they have different acoustic-phonetic distributions for
dark laterals in their L1 (Catalan) and less dark-ones in their L2 (Spanish).
The results of the experiments reported in the previous section, however,
revealed that the laterals they use in Spanish are not equivalent to the ones
used by Spanish-dominant speakers. In other words, even though they have
two lateral categories in their two languages, their ‘clear’ allophone is still
darker than the one used in Spanish.
Figure 6.12 displays the distributions of L1 and L2 alveolar laterals for
this group of speakers as a function of individual participants. Only Barktransformed F2 values are presented. The F2 data in Bark units were submitted to ten (10) post hoc planned comparisons using t-tests. That is, the data
for each individual subject were submitted to a t-test with language mode
(L1 vs. L2 or Catalan vs. Spanish) as a factor. The direction of the differences may be observed in Figure 6.12. The results were as follows: CT01MY
[t(84.18) = -2.28; p=.02], CT02MY [t(84.49) = -6.00; p<.001], CT03MY
[t(87.88) = -6.54; p<.001], CT04MY [t(71.87) = -2.12; p=.03], CT05MY
[t(87.32) = -5.33; p<.001], CT11FY [t(79.74) = -1.12; ns], CT12FY [t(83.75)
= -1.39; ns], CT13FY [t(86.87) = -1.80; ns], CT14FY [t(72.30) = -0.30; ns],
CT15FY [t(86.30) = -4.91; p<.001]. In other words, the statistical tests reveal highly significant effects of language mode (L1 vs. L2) for four speakers,
and marginally significant ones for two other subjects (at p-values = .02 and
.03). For the rest of the speakers, however, no significant effects were revealed
by the t-tests. Overall, the results suggest that the effects of language mode
are not systematic across the speakers in the Catalan-dominant group. Note
also that the effects reach or approach significance for all the male subjects,
while they do so for only one of the females. That is, the effect seems to
be more robust in the speech of Catalan-dominant males than in females.
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Table 6.7: Results of RM-ANOVAs analyzing F2 values in Bark units and
after s-normalization procedure, as a function of language mode or language
used (L1 vs. L2 of the speakers: Catalan vs. Spanish) and gender. Data
from the Spanish-dominant bilinguals. For all comparisons, df = 1, 862.
Factor
Mode (M)
Gender (G)
M*G

F2 Bark
F=4.54; ns
F=7.59; ns
F=0.25; ns

F2 s-normalized
F=4.09; ns
F=1.55; ns
F=0.53; ns

Recall, also, that Catalan-dominant males were found to use much darker
lateral allophones than females. Thus, the conclusion may be as follows: the
darker the acoustic distribution of the lateral category in the L1 (Catalan)
the greater the likelihood to mark a contrast between dark L1 and clearer
L2 laterals. This interaction between gender and language mode was not revealed by the RM-ANOVA on Bark F2 units probably because there is still
a trend or tendency for all Catalan-dominant speakers, including females, to
differentiate between L1 and L2 alveolar laterals. Recall that the effect of
the language mode factor was found to hold over all the whole group by the
RM-ANOVA. In any case, the planned t-test comparisons allow us to dig
deeper in the phenomenon.
Finally, a cursory inspection of Figure 6.11 indicates that, in Bark F2
units, the ‘clear’ L2 (Spanish) laterals used by Catalan-dominant males are
not as clear as the ones used by the females. On the other hand, panel (b) of
the same figure suggests that, with respect to s-normalized F2 values, males
use laterals, in their Spanish, that closely resemble those used by females in
their L1 (Catalan), even though the laterals used by the females in their L2
(Spanish) seem to be even clearer.

6.5.3

Spanish-dominant bilinguals

There were a total of 882 sentences in this data subset: 434 utterances were
recorded in Spanish (L1) and 448 in Catalan (L2). Regarding gender, 449
sentences were read by male subjects and 433 by female subjects.
The data were submitted to two Repeated Measures ANOVAs, one for
each of the two transformation procedures for F2: Bark and s-normalized
values. Main factors were mode (Catalan [L1] vs. Spanish [L2]) and gender.
Mode was a within-subjects factor and gender was a between-subjects factor.
The significance or alpha level was set at p = 0.01. We were exclusively
concerned with the within-subjects factor mode and the mode by gender
interactions. The results of the two RM-ANOVAs are displayed in Table 6.7.
The distribution of values is displayed in Figure 6.13.
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Catalan [L2]) and gender. Spanish-dominant bilinguals.
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The results of the RM-ANOVAs reveal no significant effects of any of the
two factors, and no significant interaction. This is so for both RM-ANOVAs;
that is, for F2 values under both normalization or transformation procedures.
Figure 6.14 displays the distributions of L1 and L2 alveolar laterals for
this group of speakers as a function of individual participants. Only Barktransformed F2 values are presented. The F2 data in Bark units were submitted to ten (10) post hoc planned comparisons using t-test. That is,
the data for each individual subject were submitted to a t-test with language mode (L1 vs. L2 or Spanish vs. Catalan) as a factor. The direction of the differences, if present, may be observed in Figure 6.14. The
results were as follows: SP01MY [t(85.89)=-0.06; ns], SP02MY [t(89.05)=3.65; p<.001], SP03MY [t(85.75)=-6.59; p<.001], SP04MY [t(87.92)=0.25;
ns], SP05MY [t(85.93)=-0.62; ns], SP11FY [t(71.94)=-2.25; p=.02], SP12FY
[t(81.96)=0.59; ns], SP13FY [t(76.31)=-1.08; ns], SP14FY [t(67.09)=-0.54;
ns], SP15FY [t(78.76)=-3.09; p<.01]. The statistical tests revealed significant effects of the factor language mode for three speakers and marginally
significant ones for one. No effects were found for the rest of the speakers.
There does not seem to be any interaction between gender and mode, since
two males and two females show effects of mode. Overall, however, it is obvious that Spanish-dominant bilinguals are less likely to maintain a difference
between the acoustic distributions of alveolar laterals in their two languages.

6.5.4

Summary

In this section, we aimed to answer the following question: Do bilinguals have
one converged alveolar lateral category for their two languages? Do they, on
the other hand, aim for different targets in their two languages? That is,
do they have different acoustic distributions for Catalan than for Spanish?
Catalan-dominant and Spanish-dominants bilinguals were investigated. We
analyzed F2 values in alveolar laterals produced in varied contexts, in their
dominant (L1) and their non-dominant (L2) languages.
The data reported here indicated that Catalan-dominant bilinguals are
more likely than Spanish-dominant ones to maintain different acoustic distributions for the alveolar laterals in their two languages. Additionally, the
findings revealed that Catalan-dominant males are more likely to have two
lateral categories than Catalan-dominant females. Since Catalan-dominant
females were found, in previous experiments reported in the present chapter,
to use clearer allophones than males, our interpretation of the data is as follows: the darker the lateral allophones used by a certain bilingual speaker
in Catalan (if it is her/his L1), the greater the likelihood for that speaker to
maintain two different categories or acoustic distributions of F2 for her/his
two languages. It is also important to highlight that the ‘clear’ allophones
used by the Catalan-dominant males in their Spanish (L2) are not nearly as
clear as the ones used by the Spanish-dominant speakers or even the Catalan262
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dominant females.
It could thus be claimed that speakers who have developed intermediate allophones between dark and clear laterals, such as Catalan-dominant
females, since they have reached a compromise between the two languages,
are less likely to maintain separate or independent categories for Catalan and
Spanish. This could be concluded if we were only comparing the behavior of
Catalan-dominant females with that of males. However, Spanish-dominant
speakers use very clear, extreme categories in their Spanish and, at the same
time, they do not keep the two categories or systems separate. Why do
only (mostly) Catalan-dominant males maintain the two lateral categories
separate while Spanish-dominant speakers do not (for the most part)?
A potential explanation is as follows. Pieras [1999] claims that velarized
or dark alveolar laterals are stigmatized in Majorca. His claim is based
on the fact velarized laterals are usually imitated in jokes about Catalanaccented Spanish by Spanish-dominant bilinguals. It is possible that Spanishdominant speakers are avoiding the use of dark laterals in their two languages
in order to avoid the use of this stigmatized sound. This encourages them
to remain conservatively using clear, Spanish-like laterals in their Spanish.
Our hypothesis is that velarized laterals acquired a social meaning during
the 1960s, at the beginning of the arrival of Spanish-speaking migrants in
massive numbers. This settlement coincided with a socio-political situation
that favored the use of Spanish and that facilitated the association of the
use of Spanish with overt prestige. Most likely velarized laterals indexed
rurality. Furthermore, in Majorca it also indexed origin. The first generation
of immigrants to Majorca have little interest in assimilating to the insular
culture [Boix & Vila, 1998]. This may explain why velarized laterals, which
seem to have or have had overt social meaning in Majorca, have not been
transferred to Spanish, while other variables that do not have overt social
meaning, i.e. the intonational variables analyzed in Chapters 4 and 5, are
being transferred.
The question remains, however, as to what could have motivated Catalandominant females to converge with Spanish-dominant speakers in their production of alveolar laterals? Previous work on gender-dependent dialect
changes in other languages has repeatedly shown that females are generally
found to be more ready to accept contact-induced innovations than males,
who are generally more resistant to outside forces and tend to remain as
conservative users of regional linguistic markers (Labov [2001], Labov [1990],
Trudgill [1986], but see Cameron [2003] for a critique of post hoc interpretations of gender differences in variationist studies). This is generally the
case when there is ‘change from above’: a type of change in which variants
that have a high overt social prestige are being introduced and promoted in
a given speech community, and clearly not when the variants do not have
a high prestige. Contact-induced innovations may come from the imposition of standardized forms or from dialects that have a higher overt prestige
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[Trudgill, 1986]. In the present case, we hypothesize, the first generation
of Catalan-dominant females may have been affected by the social meaning
given to dark laterals by Spanish speakers, while males may have been more
likely to remain conservative users of this dialectal feature.
It is unclear, however, whether dark laterals still have overt social stigma
in current times, that is, for the younger speakers that participated in the
experiments reported in this dissertation. Based on our personal experience
with the speech community, it is unlikely that this is so, probably because the
social meaning of the use of Catalan has changed during the last ten years
or so. Thus, our interpretation is that something that started due to the
social stigma given to dark laterals in the 1960s Spanish speakers has been
reanalyzed or reallocated as a gender marker in Catalan. The reallocation of
linguistic variables into new indexing functions has been attested in cases of
abrupt new-dialect formation [Kerswill & Trudgill, 2006]. In sum, we propose
that this is a case of incomplete or aborted change from above.
The bilinguals’ ability to develop and maintain separate phonetic categories for different languages is, in the literature, generally related to cognitive factors such as maturational constraints, age of acquisition of the L2,
amount of L1-L2 use or differential activation of the two language systems
(see reviews in Flege [2007], Guion [2003], among many others). Here, however, we have added sociolinguistic factors and have found them to have an
important role. We have suggested that the sociolinguistic factor that may
be playing a role here is related with prestige or the lack of it. In any case,
whatever the factor causing Spanish-dominant speakers to have developed
only one lateral category and Catalan-dominant bilingual males to have developed two, what seems obvious (to us) is that it cannot be cognitive in
nature, at least not exclusively.

6.6

Discussion and conclusion

In the present chapter, we aimed to answer the following questions:
1. Are Catalan and Spanish different, overall, in the phonetic characterization of their alveolar laterals? Is there evidence of internal (ageor gender-dependent) variation in any of the two languages? Is there
evidence of a process of change in any of the two languages?
2. Is there L1-dependent or linguistic background variation in Spanish
and/or Catalan? That is, are the laterals produced, in Spanish, by
Catalan-dominant bilinguals phonetically different from those produced,
in the same language, by Spanish-dominant speakers? Or, are the laterals produced, in Catalan, by Spanish-dominant bilinguals phonetically different from those produced, in the same language, by Catalandominant speakers?
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3. Do bilinguals have one converged lateral category? That is, do they
use alveolar laterals with similar acoustic characteristics in their two
languages or do they use Catalan-like laterals in Catalan and Spanishlike laterals in Spanish?
Alveolar laterals were chosen as a linguistic variable because previous
phonetic and sociolinguistic research had suggested that there are robust
differences in the phonetic characterization of this phonological category between Majorcan Catalan and Spanish, and that there is a change in progress
affecting the dark laterals of Majorcan Catalan and causing them to be abandoned in favor of clearer, Spanish-sounding allophones (e.g. Pieras [1999],
Quilis et al. [1979], Recasens [1987], Recasens [2004], Recasens & Espinosa
[2005]).
Regarding the first research question, the experiments reported in this
chapter led to the following conclusions:
• Alveolar laterals in Majorcan Catalan and Spanish display robust phonetic differences, thus apparently supporting previous phonetic findings. Specifically, Catalan-dominant bilinguals used darker laterals, in
Catalan, than Spanish-dominant ones, in Spanish.
• The acoustics of the laterals produced by Spanish-dominant bilinguals
were found to differ as a function of gender and age. However, it was
revealed that the differences were affected by the normalization procedure applied to the data. First, females were found to use laterals with
a higher overall F2 (Bark), while males use laterals whose F2 is closer
to their average F2 for /i/ (s-normalized) than females. Therefore,
evidence was found supporting both the interpretation that females
use clearer allophones than males and, on the contrary, that males use
clearer allophones than females. However, we interpreted these results
as fundamentally canceling each other. Specifically, we hypothesize
that both groups of Spanish-dominant speakers use very clear laterals,
even though they use slightly different strategies to accomplish that.
• For the Catalan-dominant speakers, robust differences were found as
a function of the gender of the participants, while there were no age
effects. Specifically, F2 values supported an interpretation according to
which males use much darker allophones than females. The difference
was obtained for both normalization procedures.
• A continuous scale from clearer to darker was found in the following order: Spanish-dominant speakers >Catalan-dominant females >Catalandominant males. This finding supports Recasens’ proposal that darkness in /l/ is a scalar property (e.g. Recasens & Espinosa [2005],
Recasens [2004]), and not a categorical distinction between dark allophones (with two articulatory specifications) and clear ones (with
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only one articulatory specification) (Recasens et al. [1996], Recasens &
Farnetani [1994]).
Pieras [1999]’s suggested the presence of a change in progress affecting
alveolar laterals in Majorcan Catalan. Specifically, his results showed that
(almost) all Spanish-L1 subjects exclusively used clear lateral allophones,
while the Catalan-L1 bilinguals differed, among themselves, as a function of
age. That is, younger speakers (born after 1960) were found to use more nonvelarized, clear allophones than the older ones both in Catalan and Spanish.
The data reported in the present chapter does not support Pieras [1999]’s
interpretation. Specifically, while it has been shown that Spanish-dominant
speakers use fundamentally similar clear laterals, Catalan-dominant speakers differed as a function of gender, but not age. This difference does not
unequivocally support a change-in-progress interpretation, but rather the
presence of a sociolinguistic gender marker in Catalan.
Labov [1990] proposed the following generalizations (see also Cameron
[2003]) regarding the effects of gender differences on sociolinguistic variation:
1. Principle I: Men use a higher frequency of non-standard forms than
women in situations of stable sociolinguistic variation, i.e. situations
where change is not in progress.
2. Principle Ia: In ‘change from above,’ women use the innovative prestige
form(s) more frequently than men, and thus they are the innovators.
‘Change from above’ refers to a process of change in which speakers are
conscious of the existence of social meaning or salience of the competing
variants and thus are aware of the process of change.
3. Principle II: In ‘change from below,’ women are also most often the
innovators. ‘Change from below’ refers to a situation in which speakers are unaware of the process of change and therefore the competing
variants have little salience and no social meaning.
Our data support an interpretation according to which there is not a
process of change affecting the alveolar laterals of Majorcan Catalan, but a
situation of stable gender-dependent variation. In addition to this, it would
be reasonable to conclude that this situation is likely due to the fact that
the lateral allophones have acquired social saliency or social meaning and
they are or were perceived as rural in Majorca. This supports Pieras [1999]’s
claim that laterals are stereotypical markers of Catalan-accented Spanish.
This social meaning, which was likely created by Spanish speakers during
their first arrival to the island in the massive immigration of the 1950s and
1960s, may have then spread to the Catalan-speaking community in Majorca.
In present times, the social meaning of velarized laterals is unknown. It is
possible that it is still functional. On the other hand, it is also possible that
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it has been realocated to a stable gender marker within the Catalan-speaking
group.
Finally, we believe that it is important to highlight that robust acoustic
differences exist between the alveolar laterals of Catalan-dominant females
and those of Spanish-dominant speakers. That is, even though it was found
that the laterals of Catalan-dominant females were clearer or less velarized
than those of Catalan-dominant males, they were not as clear as those of the
Spanish-dominant speakers. At the most, these findings would suggest that
Catalan-dominant females are gradually converging towards Spanish. These
findings are seemingly in agreement with Recasens’ hypothesis that darkness
in /l/ is a scalar and not categorical property (Recasens & Espinosa [2005],
Recasens [2004], among others, cf. Browman & Goldstein [1995], Sproat &
Fujimura [1993]). The data presented here suggests that extremely dark and
extremely clear allophones are used by the same speech community, a contact
community, with clear evidence of a gradient scale between the two extremes.
The laterals produced by the Catalan-dominant females mostly represent an
intermediate stage between dark and clear laterals.
The question remains, however, as to what may have motivated dark
laterals to acquire social salience and a stigmatized meaning [Pieras, 1999].
The Spanish-Catalan contact situation unequivocally played a role in that.
That is, Spanish-dominant speakers or even Spanish monolingual immigrants
may have provided social meaning to the dark lateral, a social meaning that
was later adopted by the Catalan-speaking females and which may have
motivated them to abandon their use or to mitigate the darkness of their
alveolar laterals.
Regarding question 2, it was clearly shown that bilinguals with different
linguistic backgrounds use different types of alveolar laterals even when they
are speaking the same language. That is, in Spanish, the laterals used by
Catalan-dominant bilinguals differ from the ones used by Spanish-dominant
speakers. The same is true when they are speaking Catalan. The perceptual
rating experiment reported in Chapter 3 pointed towards these conclusions.
Finally, with respect to research question 3, it was found that Catalandominant bilinguals are more likely than Spanish-dominant ones to maintain
different acoustic distributions for the alveolar laterals in their two languages.
Additionally, the findings revealed that Catalan-dominant males are more
likely to have two lateral categories than Catalan-dominant females. Since
Catalan-dominant females were found, in previous experiments reported in
this chapter, to use clearer allophones than males, we concluded that the
darker the lateral allophones used by a certain bilingual speaker in Catalan
(in the case of Catalan-dominant bilinguals), the greater the likelihood for
that speaker to maintain two different categories or acoustic distributions
of F2. It is also important to highlight that the ‘clear’ allophones used by
the Catalan-dominant males in their Spanish (L2) were not nearly as clear
as the ones used by the Spanish-dominant speakers or even the Catalan268

dominant females. It is also important to highlight that the two categories
maintained by the Catalan-dominant males were did not show any evidence of
dissimilation, as predicted by Flege’s SLM (Flege [1995], Flege [2007], Flege
& Eefting [1987]). That is, according to the SLM, when bilinguals learn to
separate two similar phonetic categories belonging to their two languages,
they are likely to dissimilate them, in order to preserve their identity and
maximize perceptual distinctiveness [Flege & Eefting, 1987]. In the case
of Catalan-dominant males, however, even though we found a statisticallysignificant difference between laterals in Spanish and laterals in Catalan, the
two sounds were very close in the acoustic space.
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7 Conclusion
7.1

Introduction

In this dissertation, we have examined the production and perception of three
phonetic features by several groups of Catalan-Spanish bilinguals differing in
language dominance patterns, i.e. Catalan-dominant vs. Spanish-dominant,
gender and age. Comparing the speech production and perception patterns of
these groups of bilinguals has allowed us to make some inferences regarding
the possibility that some of the phonetic features we have studied are in
a process of change in Majorca, and whether this change or spreading-ofinnovation may be due to contact between Catalan and Spanish.
Three phonetic features were chosen because previous research had suggested that the two languages differ with respect to these. Furthermore,
by simultaneously studying the ‘life’ of three phonetic features or variables,
we may be able to observe whether these move or change in synchrony of
whether they have separate ‘lives’. For one of these features, the velarization
degree of alveolar laterals, it had already been claimed that there is a process of change in the community. Pieras [1999] showed data that suggested
that Majorcan Catalan laterals are adopting the acoustic features of Spanish laterals; that is, according to Pieras [1999], young speakers are borrowing
Spanish-like laterals into their Catalan or converging towards Spanish. If this
transfer pattern is confirmed in our data, we may ask the following questions:
Are other phonetic features also being transfered from Spanish to Catalan?
That is, is Spanish affecting Catalan unidirectionally, monolithically? Or do,
on the other hand, different features have different patterns of ‘movement’ ?
Are some of them stable and thus not being transferred? Are some of them
‘moving’ in the opposite direction, i.e. from Catalan to Spanish? We aimed
to answer these questions by analyzing the sociolinguistic behavior of two
prosodic features that had not been studied before (that is, from a variationist perspective) and for which no hypotheses had been suggested in previous
research. The two prosodic features we decided to investigate where: (1) the
shape of sentence-final pitch accents in broad focus read-aloud declaratives,
and (2) the shape of terminal tunes in absolute interrogatives. Previous phonetic and phonological research had suggested that there were fundamental
differences between Spanish and Catalan with respect to these pitch contours. Thus, we aimed to study whether one of them is loosing grounds to
the other.
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One of the reasons why we decided to study two intonational variables
is that much more is known about the interaction between L1 and L2 segments in a bilingual’s mental representation of her/his languages, i.e. vowels
and consonants, than about L1/L2 interactions of prosodic or intonational
features (e.g. Flege [2007], Mennen [2006], Mennen [2004]). Therefore, our
findings were hypothesized to potentially have implications at a more general level, beyond the specific Catalan-Spanish contact situation. It was
hypothesized that, if evidence is found for the cross-language spreading of
intonational features, this would come to fill a gap in the language contact
and bilingualism literature, especially if this transfer was found to be of the
‘borrowing’ type, and not only of the ‘substratum interference’ type (i.e.
O’Rourke [2005]). Let us illustrate our point with two examples:
1. O’Rourke [2005] examined the intonation patterns of the Spanish dialects of Lima and Cusco, Peru. The Spanish spoken in Lima can be
described as being in a relatively lower degree of contact with Quechua
in comparison to that spoken in Cusco: about 10% of Lima’s population seems to be native speakers of Quechua while that number
reaches 63% in Cusco. Thus, O’Rourke [2005]’s goal was to investigate the possibility of contact-induced change in the intonational system of Cusco Spanish. Within the Cusco speech community, O’Rourke
[2005] analyzed the intonation of speakers with different language backgrounds: native Spanish speakers, native Quechua-Spanish bilinguals
and native Quechua speakers who are also L2 Spanish speakers. A
great deal of variation in intonational patterns was found across speakers. It was found that some features seemed to undergo change while
others seemed to be more stable or resistant to cross-linguistic transfer. Most of this variation was found in Cusco, and not Lima, which
supported the contact hypothesis. Furthermore, melodic patterns also
seemed to vary as a function of the relative dominance of Spanish or
Quechua within individual speakers. Even though the findings were
not clear-cut, they seemed to support an interpretation according to
which Quechua-dominant speakers use a more Quechua-like intonation
in their Spanish than Spanish-dominant speakers. From our point of
view, O’Rourke [2005]’s study provided evidence for the presence of a
process of societal L1-to-L2 transfer or ‘substratum interference’.
2. As mentioned in the introduction, Colantoni & Gurlekian [2004] present
evidence suggesting that the intonation of the Buenos Aires, Argentina
dialect of Spanish has a certain Italian flavor; that is, the intonation of
this Spanish dialect seems to resemble that of Italian more than that
of other Spanish dialects. Colantoni & Gurlekian [2004] hypothesize
that this similarity with Italian is due to a change induced by contact
between Spanish and Italian in the city of Buenos Aires at the turn of
the 20th century. Between 1855 and 1946, Argentina received a total
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of 2.9 million Italian immigrants many of whom settled in the city of
Buenos Aires. In some southern neighborhoods, immigrants of Italian origin constituted a 40% of the population. It seems reasonable to
believe that thousands of Buenos Aires inhabitants during those years
spoke Spanish with an Italian accent, since Italian was their L1 and
Spanish their L2. Thus, the hypothesis is that thousands were transferring intonational features from their L1 into their L2 in a process of
‘substratum interference’. However, most importantly, for this Italianlike intonation to end up characterizing the intonation of the entire
Buenos Aires Spanish-speaking speech community, it seems obvious
that at some point it had to be adopted by L1-Spanish speakers of
Spanish origin as well, and by immigrants from other nations and with
very different linguistic backgrounds. This would suggest that there
was a process of ‘borrowing’; that is, imitation or L2-to-L1 transfer.
In this case, the transfer went from the L2 of the community, Italian,
and not necessarily the L2 of the individuals, to the L1 of the community, Spanish. However, it is also likely that many L1-Spanish speakers
had at least a passive knowledge of Italian [Colantoni & Gurlekian,
2004]. In sum, in order to account for the characteristic intonation of
the Buenos Aires Spanish dialect, we seem to need to refer to both
‘substratum interference’ and ‘borrowing’ (or superstratum) as acting
forces.
In sum, while evidence exists of ‘substratum interference’ processes in
contact-induced intonational change, evidence for ‘borrowing’ is less compelling. That is, since we have historical evidence for intonational ‘borrowing’ as an outcome (e.g. Buenos Aires Spanish), we do not seem to have
it, at least to our knowledge, of ‘borrowing’ as a process. One of the aims
of this dissertation was to investigate the possible coexistence of both crosslinguistic transfer processes in an intensive language contact situation similar
to the one created in Buenos Aires at the turn of the 20th century, that of
the island of Majorca.
Overall, we aimed to answer the following questions:
1. Are Catalan and Spanish different in the phonetic characterization of
(1) sentence-final pitch accents in read-aloud declaratives, (2) terminal
tunes in absolute interrogatives, and (3) velarization degree of alveolar
laterals?
2. Is there evidence of internal (age- or gender-dependent) variation in
any of the two languages with respect to any of the three phonetic
features? Is there evidence of a process of sound change in any of the
two languages? Is there inter-linguistic convergence or divergence?
3. Is there L1-dependent variation in Spanish and/or Catalan in Majorca?
For instance, are the sound segments or pitch contours produced in
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Catalan by Spanish-dominant bilinguals different from those produced,
in the same language, by Catalan-dominant speakers? In other words,
is there evidence for the presence of L1-dependent dialects in either
Spanish or Catalan as spoken in Majorca?
4. Furthermore, do bilinguals have one converged Catalan-Spanish phonetic system? That is, do they use pitch contours or alveolar laterals
with similar acoustic characteristics in their two languages or do they
use Catalan-like categories in Catalan and Spanish-like categories in
Spanish? Do bilinguals use intermediate phonetic categories? Are the
sound categories converging or diverging in the linguistic mental representation of bilinguals? Are some bilinguals able to maintain their two
systems separate while others are not? Finally, how can the individual data inform the community data? That is, is there evidence that
what happens at the community level may have been caused by general
cognitive patterns that are commonly found to take place in bilingual
individuals, such as phonetic category assimilation and dissimilation
[Flege, 2007]?
In order to answer these questions, a total of forty Catalan-Spanish bilinguals were recruited and their speech analyzed. The forty participants were
classified into two main groups, a Catalan-dominant and a Spanish-dominant
group. An equal number of males and females were asked to participate in
the sociophonetic experiments. Finally, subjects were classified into two age
groups, a group of older participants (born mostly during the 1950s) and a
group of younger participants (born mostly during the 1970s). Let us now
summarize the findings with respect to each one of the three phonetic variables:

7.2

Sentence-final pitch accents in
read-aloud declaratives

First, all the sentences that the forty participants read in their dominant
language (L1) were selected. In this way, were able to compare the Catalan of Catalan-dominant bilinguals with the Spanish of Spanish-dominant
bilinguals. Based on previous research on Peninsular dialects of Spanish and
Catalan, the following hypothesis was advanced: Catalan-dominant bilinguals would mostly use falling concave pitch contours (HL*...L%), while
Spanish-dominant bilinguals would use either rising-falling (convex) or falling
convex curves (LH*...L%). This hypothesis was based on the results of experiment 1 of Chapter 2, and on findings for related dialects of both Catalan
and Spanish (Astruc [2005], Estebas [2003a], Face [2002a]). This experiment showed that Catalan and Spanish, as spoken in Majorca, generally
differ in the phonetic realization of sentence-final pitch accents. Evidence
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was showed supporting the phonetic realization of low tones associated with
nuclear stressed syllables in Majorcan Catalan (HL*) and of high tones in
Spanish (LH*). Most importantly, however, it was shown that sentencefinal pitch contours in Spanish varied as a function of the age and gender of
the subjects. It was found that younger Spanish-dominant females resemble
Catalan speakers more than any other group of Spanish dominant speakers. On the other hand, older Spanish-dominant males seem to differ from
Catalan subjects more drastically. The pitch accents of the different speakers could be ranked in the following scale, from more convex-like to more
concave-like: pitch accents produced by the older Spanish-dominant males
>the younger Spanish-dominant males :: the older Spanish-dominant females
>the younger Spanish-dominant females >the younger Catalan-dominant females and males. (The data recorded by the older Catalan-dominant speakers
needed to be discarded.) We proposed that these findings provide evidence
for the existence of a change in progress in the intonational system of Spanish, as spoken in Majorca, and that this change in progress is induced by
contact with Catalan. More specifically, Spanish-dominant females seem to
be converging towards the pattern for the Catalan sentence-final pitch accent. Even though their sentence-final pitch accents were not as concave as
those of Catalan-dominant speakers, they were fundamentally different from
those of other Spanish-dominant subjects, which were mostly concave. It
is also important to highlight, therefore, that this process of convergence is
not (yet?) complete. In any case, we believe that we can still talk about
intonational convergence since two language varieties that used to be more
dissimilar are now more similar [Hinskens et al., 2006].
Second, we compared the Catalan of Catalan-dominant (L1) speakers
with the Catalan of Spanish-dominant (L2) speakers. Spanish-dominant
(L2) speakers were found to differ from Catalan-dominant (L1) speakers.
However, there was a significant interaction of gender with language background. It was found that the production of Spanish-dominant (L2) female
participants resembled that of Catalan-dominant (L1) subjects more closely
than the production of Spanish-dominant (L2) males. This supported the
findings of the preceding comparisons. Then, we compared the Spanish of
Spanish-dominant (L1) speakers with the Spanish of Catalan-dominant (L2)
speakers. The results also suggest that sentence-final pitch accents produced
by Spanish-dominant females, even when using their L1, resembled that of
Catalan-dominant (L2) speakers more closely than that of male L1 speakers
of Spanish.
Importantly, all subjects seemed to be transferring the melodic patterns of
their L1 into their L2. The only apparent exception to this was caused by the
Spanish-dominant younger females, who were using melodic configurations
that resembled Catalan patterns both in their L1 and their L2. Therefore,
these speakers seem to using intonational patterns that are intermediate between those used in their L1 and in their L2 by other subjects. This was also
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found in a study of Dutch-Greek bilinguals [Mennen, 2004].
Third, we aimed at investigating whether the different speakers would use
similar patterns across their two languages or whether they would have two
different intonational patterns for their L1 and their L2 (e.g. Guion [2003]).
Data reported in the present section suggest that Catalan-dominant bilinguals used significantly different contours for sentence-final pitch accents in
their two languages. More specifically, Catalan sentence-final pitch accents
were shown to be more concave than those in Spanish for these subjects.
In other words, Catalan-dominant speakers seem to maintain two different
intonational systems for their two languages. Spanish-dominant bilinguals,
on the other hand, did not use different intonational patterns in their two
languages. In other words, Spanish-dominant bilinguals seem to have one
converged intonational system for their two languages. Interestingly, the
pitch patterns used by Catalan-dominant bilinguals in Spanish, even though
it is more ‘Spanish-like’ than that they themselves use in Catalan, is still intermediate between the one they use in Catalan and the one used in Spanish
by male Spanish-dominant speakers. This provides evidence for the conclusion that it is possible for bilinguals to maintain two separate categories
without maximizing their difference which does not entirely support Flege’s
SLM (e.g. Flege [1995], Flege [2007], Flege & Eefting [1987]).

7.3

Intonation in absolute interrogatives

We compared the shape of intonational contours in yes/no questions because it had been reported that there existed robust overall differences in the
melodic configuration of this sentence type between the two language varieties, at least between Majorcan Catalan and Madrid Spanish (Face [2004],
Face [2006], Hualde [2005], Mascaró [1986], Navarro-Tomás [1944], Prieto
[1998], Prieto [2002a], Prieto [2004], Prieto & Rigau [2007], Quilis [1993],
Vanrell [2006], Vanrell [2007]).
The forty bilingual speakers were invited to participate in an interactive,
unscripted question-and-answer game. A total of 3067 spontaneous questions
were collected in this way. The results showed that the hypothesized differences between Majorcan Catalan and Spanish were not robust in the speech
of our Catalan-Spanish bilinguals.
The Catalan-dominant younger speakers were found to use, on average,
higher-pitched pre-stressed syllables and steeper overall falls than the older
Catalan-dominant bilinguals, even though both groups used, for the most
part, functionally equivalent contours (HL*...L%). In other words, they systematically used HL*...L% contours with very high H in HL* pitch accents.
Catalan older females used rises (L*...H%) more frequently than other groups
of Catalan-dominant bilinguals, followed by Catalan-dominant older males,
but these were still less common than falls for these speakers. Our interpretation of these findings was as follows: Catalan-dominant older females may
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have sporadically borrowed Spanish-like, rising contours in absolute interrogatives, thus introducing variation in the pool of melodic contours available
for the pronunciation of yes/no questions in Majorcan Catalan. Some of the
older males also seem to have borrowed some rising contours from Spanish.
However, since the younger generation uses, almost exclusively, falls we infer
that the variation introduced in Majorcan Catalan by the older speakers,
who represent the first generation of Majorcans growing up in the intensive
contact situation existing nowadays, was reduced by the younger generation,
who did not follow up on the contact-induced innovation. We may think of
this as a process of ‘focusing’, or reduction of variation, which seems to be
common in cases of new-dialect formation in which variation is increased in
the first generation of dialect contact and reduced in subsequent generations
[Kerswill & Trudgill, 2006].
With respect to the Spanish-dominant bilinguals, it was found that the
younger speakers, especially the females, used Catalan-like falling contours
very frequently, with the younger males following very closely. In fact, the
younger Spanish-dominant speakers seemed to pattern with the Catalandominant bilinguals, even when speaking Spanish. The older speakers, on
the other hand, used more rising, Spanish-like contours than the younger
ones. This was most obvious for the older males. In sum, the data suggested that Spanish-dominant bilinguals are borrowing Catalan-like intonational contours into their Spanish. In other words, the results show that
there is (mostly) unidirectional transfer of melodic features in this contact
situation (from Catalan to Spanish) or (mostly) asymmetric convergence of
the intonational systems of Catalan and Spanish.
The analysis of Catalan and Spanish yes/no question intonational contours as a function of the linguistic background of the speakers revealed that,
in Catalan, Spanish-dominant speakers (L2 speakers of Catalan) slightly differ from Catalan-dominant (L1) speakers in their production of yes/no question melodic contours: pre-stressed syllables were not as high for the L2
speakers, especially the males, and not as steeply falling as for the other
groups. In any case, these young Spanish-dominant participants were using
contours that are fundamentally different from the ones reported for Castilian
Spanish [Face, 2004] and closely resemble those used by Majorcan Catalan
speakers. In other words, although low-level phonetic differences were found,
the intonational patterns were overall very similar. In Spanish, Catalandominant speakers (L2 speakers of Spanish) were also found to differ from
Spanish-dominant (L1) speakers. However, for all four groups of bilinguals,
the tendency was to use falling tonal contours with a very high-pitched prestressed syllable. In other words, when speaking Spanish, both L1 and L2
speakers of this language seem to be using Catalan-like contours.
Overall, the results strongly support an interpretation according to which
Spanish- dominant bilinguals are gradually converging towards Catalan- dominant bilinguals, i.e. Spanish speakers were found to use intonational con276

tours that, although not equivalent, closely resemble those used by Catalan
speakers.
It is important to highlight that Catalan intonational contours are being
transfered to Spanish not (only) by Catalan-dominant bilinguals (in a process
of substratum interference or L1-to-L2 transfer), but by Spanish-dominant
speakers (in a process of borrowing or L2-to-L1 transfer). These findings
demonstrate the coexistence of the two processes of cross-linguistic transfer,
as outlined above: ‘substratum interference’ (Catalan-dominant bilinguals
using Catalan intonation when speaking Spanish) and ‘borrowing’ (Spanishdominant bilinguals using Catalan intonation in their L1, Spanish). In the
present experiments, we have been able to identify both types of transfer and
have shown that intonational contours may be transferred to other languages
in contact situations both through substratum and adstratum (borrowing)
processes [Colantoni & Gurlekian, 2004].
Finally, the findings for both groups of bilinguals showed that the tendency was for bilinguals to collapse the two intonational systems into one
(e.g. Mennen [2004]). The results showed that both Catalan-dominant and
Spanish-dominant bilinguals use fundamentally the same contours in their
two languages and thus have one representation or category for the intonation of absolute interrogatives in their two languages.
There are two possible sources or origins of this contact-induced change
in the Spanish variety spoken in Majorca. Sociolinguistic borrowing may
come from one of two sources:
• On the one hand, Spanish-dominant bilinguals may have borrowed or
imitated the falling contour from the Catalan of Catalan-dominant
bilinguals. We would call this direct cross-linguistic borrowing.
• On the other hand, Spanish-dominant bilinguals may have borrowed
or imitated this contour from the Spanish of Catalan-dominant bilinguals; that is, from Catalan-acccented Spanish. This would be a case
of indirect borrowing, or even dialect contact [Trudgill, 1986].
Finally, the findings of the perceptual rating experiments demonstrated
that Catalan-dominant bilinguals in Majorca rated falling contours (HL*
... L%) as more acceptable or characteristic of Majorcan Catalan yes/no
questions than rising contours (L* ... H%), while Spanish-dominant bilinguals in Majorca did not rate rising (L* ... H%) and falling (HL* ... L%)
contours differently; that is, they considered them both equally acceptable
or unacceptable for (Majorcan) Spanish yes/no questions. The case of the
Spanish-speaking control group, Spanish listeners who have not been in contact with Catalan, was as follows: These listeners rated rising contours (L* ...
H%) as more acceptable or characteristic of Spanish yes/no questions than
falling contours (HL* ... L%).
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The findings of the production and perception experiments suggest the
following interpretation. Catalan-dominant listeners frequently use and hear
only one melodic pattern for yes/no questions in Catalan and consequently
they accept this pattern as more faithfully representing yes/no question contours in their language variety. Spanish-dominant listeners in Majorca are
exposed to rising and falling contours being used in yes/no questions in the
their Spanish dialect, i.e. falls in the speech of younger speakers and rises in
the speech of older speakers. The fact that Spanish-dominant listeners did
not attribute rising and falling pitch configurations to two different language
varieties may be due to the fact that they are unconsciously responding to this
variability. The findings suggest that intonational variants in yes/no questions are indicators in Majorcan Spanish while they are markers in Majorcan
Catalan [Labov, 2001]. In other words, differences are salient in Majorcan
Catalan while they are not in Majorcan Spanish. We believe that this is
due to the fact that the pool of variation is much greater in Spanish than
in Catalan and this non-indexical variation may be impeding salience. Our
hypothesis is that the findings of the perception experiments support our
interpretation of the production experiments according to which a process
of contact-induced intonational change is taking place in the Spanish variety
spoken in the island of Majorca. At present, this process of change has increased the pool of variation in Spanish. However, there is little variability in
the speech of younger Spanish-dominant bilinguals. The perception results
suggest that this process consists of ‘change from below’ in the sense that
change is progressing below the level of awareness of the speakers-listeners
[Labov, 2001].

7.4

Velarization degree in the production of
alveolar laterals

Alveolar laterals were chosen as a linguistic variable because previous phonetic and sociolinguistic research had suggested that there are robust differences in the phonetic characterization of this phonological category between
Majorcan Catalan and Spanish, and that there is a change in progress affecting the dark laterals of Majorcan Catalan and causing them to be abandoned
in favor of clearer, Spanish-sounding allophones (e.g. Pieras [1999], Quilis
et al. [1979], Recasens [1987], Recasens [2004], Recasens & Espinosa [2005]).
First, the findings revealed that alveolar laterals in Majorcan Catalan and
Spanish display robust phonetic differences, thus apparently supporting previous phonetic descriptions (Recasens [2004], Recasens & Espinosa [2005]).
Specifically, Catalan-dominant bilinguals used darker laterals, in Catalan,
than Spanish-dominant bilinguals, in Spanish. The phonetic characteristics of laterals produced by Spanish-dominant bilinguals showed that both
groups of Spanish-dominant speakers, males and females, used very clear lat278

erals, even though they were using slightly different strategies to accomplish
this goal. For the Catalan-dominant speakers, robust differences were found
as a function of the gender of the participants, while there were no age effects. Specifically, the results supported an interpretation according to which
Catalan-dominant males use much darker allophones than Catalan-dominant
females. A continuum between clearer and darker laterals was found in the
following progression: Spanish-dominant speakers (both males and females)
>Catalan-dominant females >Catalan-dominant males. In the first instance,
this finding supports Recasen’s proposal that darkness in /l/ is a scalar property (e.g. Recasens & Espinosa [2005], Recasens [2004], Recasens et al. [1996],
Recasens & Farnetani [1994]).
It has already been mentioned that Pieras [1999] suggested the presence of a change in progress affecting alveolar laterals in Majorcan Catalan.
Specifically, his results showed that (almost) all Spanish-L1 subjects exclusively used clear lateral allophones, while the Catalan-L1 bilinguals differed,
among themselves, as a function of age. That is, younger speakers (born
after 1960) were found to use more non-velarized, clear allophones than the
older ones. The data reported in the present chapter does not support Pieras
[1999]’s interpretation. The present data seem to support an interpretation
according to which there is not a process of change affecting the alveolar
laterals of Majorcan Catalan, but a situation of stable gender-dependent
variation. In addition to this, it would be reasonable to conclude that this
situation is due to the fact that the lateral allophones have acquired social
saliency or social meaning and thus they are perceived as ‘non-standard’.
This supports Pieras [1999]’s claim that laterals are stereotypical markers
of Catalan-accented Spanish and are stigmatized as rural, uneducated. It
is possible that, for Catalan-dominant females, velarized laterals are interpreted as sounding rural or uneducated and thus avoided. From our point
of view, based also on our personal experience with the dialect, the stigmatization of the velar lateral is not maintained any more in the attitudes of
the younger speakers, but is common in the attitudes of the older speakers,
including those with ages similar to the ones we have classified as ‘older’ in
our experimental design. It is possible, thus, that something that started
as a stigma-avoidance process has been maintained and realocated as a gender marker (see Kerswill & Trudgill [2006] on the realocation of linguistic
variation is situations of new-dialect formation).
Second, it was clearly shown that bilinguals with different linguistic backgrounds use different types of alveolar laterals even when they are speaking the same language. That is, in Spanish, the laterals used by Catalandominant bilinguals differ from the ones used by Spanish-dominant speakers. The same is true when all these speakers are speaking Catalan. This
is evidence of substratum ‘interference’. The perceptual rating experiment
reported in Chapter 3 pointed towards these conclusions.
Finally, it was found that Catalan-dominant bilinguals are more likely
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than Spanish-dominant ones to maintain different acoustic categories for
the alveolar laterals in their two languages. Additionally, the findings revealed that Catalan-dominant males are more likely to have two lateral
categories than Catalan-dominant females. Since Catalan-dominant females
were found, in previous experiments reported in the present chapter, to use
clearer allophones than males, we concluded that the darker the lateral allophones used by a certain bilingual speaker in Catalan (in the case of Catalandominant bilinguals), the greater the likelihood for that speaker to maintain
two different categories for alveolar laterals in their two languages. It is
also important to highlight that the ‘clear’ allophones used by the Catalandominant males in their Spanish (L2) were not nearly as clear as the ones
used by the Spanish-dominant speakers or even the Catalan-dominant females. In sum, the two categories used by Catalan-dominant males are not
very distant from each other. This does not support Flege’s SLM, according
to which bilingual speakers, when they learn to differentiate between two
similar categories pertaining to their two languages, will likely move these
two categories far apart. In other words, Flege’s SLM hypothesis is that similar cross-linguistic categories, when kept apart, will likely dissimilate (e.g.
Flege [1995], Flege [2007], Flege & Eefting [1987], Guion [2003], but see Flege
[1991]).
We offered the following interpretation of the data. It is possible that
Spanish-dominant speakers are avoiding the use of dark laterals in their
Catalan in order to avoid the use of this stigmatized sound (according to
Pieras [1999]). The same may be true, or may have originally been true, for
the Catalan-dominant females. The Catalan-dominant males, on the other
hand, seem not to be affected by the overt stigmatization of this sound. It
is not uncommon to find male speakers maintaining regional, sub-standard
forms that female speakers have abandoned in favor of imported features
(Cameron [2003], Labov [2001]).
The fact that Catalan-dominant males do not avoid the use of dark laterals in their Catalan may facilitate their development of a different category
for their Spanish alveolar laterals. This supports our interpretation of that
there is not a change in progress affecting the phonetics of Majorcan Catalan
laterals, but a situation of stable variation in which Catalan-dominant males
use the autochthonous variant (the Majorcan Catalan dark lateral), while
the Catalan-dominant females avoid its use in favor of an imported feature.
In any case, recall that the laterals used by the Catalan-dominant females are
still darker than the ones used by Spanish-dominant speakers and thus we
cannot argue that there is transfer, but convergence. Again, this convergence
seems to be of the ‘borrowing’ type in the sense that speakers of Catalan are
approaching a speech pattern characteristic of their L2, Spanish.
The question remains, however, as to what may have motivated dark
laterals to acquire social salience and a slightly stigmatized meaning [Pieras,
1999]. The Spanish-Catalan contact situation unequivocally has played a role
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in that. That is, Spanish-dominant speakers or even Spanish monolingual
immigrants may have provided social meaning to the dark lateral, a social
meaning that was later adopted by the Catalan-speaking females and which
may have motivated them to abandon their use or to mitigate the darkness of
their alveolar laterals. The social meaning acquired by dark laterals may have
later been lost in subsequent generations, as we believe, based on personal
experience that dark laterals are not overtly stigmatized by young speakers,
and their distribution realocated. The current social meaning of dark laterals
is that of a gender marker in Catalan.

7.5

Conclusion

The present dissertation has investigated potential contact-induced change
in the intonational system of two closely-related language varieties that coexist in an intensive and extensive contact situation, Majorcan Catalan and
Spanish. Specifically, we compared the transfer patterns of two intonational
variables to those of one segmental variable for which cross-linguistic transfer
had already been discussed in the literature.
It has been shown that there is a process of unidirectional convergence
between the intonational systems of Majorcan Catalan and Spanish. In this
process, Spanish-dominant speakers, who have a noticeable non-native accent in their Catalan, i.e. speak a Spanish-accented Catalan, are converging
towards Catalan-dominant speakers and thus adopting aspects of the intonation of Majorcan Catalan in their Spanish. This process of cross-linguistic
transfer seems to go unnoticed, something that seems to be confirmed by the
results of perception experiment reported in Chapter 5.
On the other hand, for phonetic features for which there is evidence of
social saliency, no clear Catalan-to-Spanish transfer is obvious. That is,
alveolar laterals, which are dark in Majorcan Catalan, are not being borrowed by Spanish-dominant speakers, unlike intonational features. Likely,
this is due to the fact that Catalan dark laterals acquired a social meaning
very early on in the history of Spanish-Catalan contact, probably starting in
the 1950 with the first migrants arriving in massive numbers under special
socio-political conditions. This social meaning was most likely provided by
Spanish-speaking monolinguals. This social meaning acquired by dark laterals, associated with rural uneducated speech [Pieras, 1999], seems to be
maintained in the sociolinguistic perception of Spanish-dominant Majorcans
nowadays. On the other hand, it is possible that this same social meaning
spread to the Catalan-dominant community at some point in the past, being
first adopted by females. Nowadays, this may have resulted in the presence
of a gender marker in Majorcan Catalan: Catalan-dominant females using
clearer laterals than Catalan-dominant males.
The findings of this dissertation show that phonetic features have a ‘life of
their own’ and that they may be transferred to other languages independently
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from other phonetic features. For instance, recall that Spanish-dominant
speakers have a native Spanish accent, as rated by other Spanish-dominant
speakers, and a non-native Catalan accent, as rated by Catalan-dominant
speakers. However, they are borrowing Catalan-like intonation into their
Spanish. At the same time, while intonational features seem to travel in a
Catalan-to-Spanish direction, laterals seem to have travelled in a Spanishto-Catalan direction.
Finally, the current sociolinguistic situation in the Mediterranean island
of Majorca, we believe, reproduces to a certain extent the sociolinguistic
situation existing in the city of Buenos Aires at the turn of the 20th century.
Recall that Buenos Aires Spanish has been described to present an Italianlike intonation which was likely induced by contact with a massive number
of Italian speakers. In Buenos Aires, even though Spanish ended up being
the language of the community, this language was influenced by some of the
phonetic features of the competing language, Italian. Interestingly, also, we
hypothesized that Spanish monolinguals or quasi-monolinguals adopted the
Italian feature into their Spanish in a process of ‘borrowing’, L2-to-L1 societal
transfer or imitation. The present study has shown, in apparent time, how
intonational ‘borrowing’ may occur even when the ‘borrowers’ continue to be
dominant speakers of their first language. We believe that this dissertation
has presented evidence of how phonetic transfer occurred in Buenos Aires at
the turn of the 20th century. More important, however, is the evidence we
we have presented of the fact that intonation is a malleable feature that may
easily undergo modification in a language contact situation.
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Martı́nez-Celdrán, E., Fernández-Planas, A. M., Dorta, J. & Fernández-Rei,
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