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Abstract

In the present study a fragmentary foot structure, associated with word stress, is assumed to be
available in Spanish. In addition catalexis is introduced in the metrical analysis of Spanish
stress.

Acoustic evidence for catalexis is presented. The material consists of Spanish syllabic
verse. Phrase-final stressed syllables assumed to be followed by catalexis were found to have
1.6 times longer duration than stressed syllables in general. In conclusion catalexis in phrase-
final position is found to be realized through segmental lengthening.

The phonological analysis, the presented acoustic evidence and verse meter restrictions
indicate that Spanish, traditionally categorized as a syllable-timed language, has stress-timed

tendencies and can be characterized as a language with a mixed rhythm structure.



Table of Contents

1. INErOAUCTION couueeeniiiniineiinicsteissnecsseissnecsnesssessnssssessssssssesssssssssssssssssasssssssssssssssssassssessanes 1
1.1 Spanish Rythm Structure — Previous Research.........cueeeeneenseensnenseessnensaensnenns 1
2. Catalexis and EXtrametriCalify ......ccoeeenennsenseensnenssenssnensncssnecssessssesssnesssessasssssssssacnne 4
2.1 Spanish Stress ASSIZNIMENT .....ccccueiervuricssnisssnresssnnessssnessssnsssssssssssssssssssssssssssssssssssssses 5
2.2 Secondary Word SEresSS...eiemeeneensenssnensnesssesssessssssssnsssssssssssssssssssssssssassssassssssssns 7
2.3 Verse Meter RestriCtionS.....uecceecneeisecsseccsnensnissseissncsssecsssncssnssssssssesssssessessssssssassnns 8
R A7 11 1 T 1 TR 10
R 28 A7 11 3 21 OO 11
3.2 Speaker and MeasuremeNtS......coueecererecssancsssssessssssssssssssasssssasssssassssssssssssssssnsssssnssss 14
G RESUILS cauecnneiitiiniictiiiicitenttnneiseissteesesssseesssssssesssessssesssessssesssassssssssassssssssassssssssassssesss 15
4.1 Words with Final Catalectic Syllables ........cuueenienrerirenseessnensenssnensecssnecsaensncens 15
4.2 Catalexis in Phrase-Final Position ..........iiniicniiisiisnenseicsennseccsnecsseecsnensnnnens 16
4.3 Catalexis when non Phrase-Final............iiinviiiiviiiiniicssnnisinncssnncssnncssnnncsnenes 18
4.4 Stressed Syllables Followed by Unstressed Syllables in Phrase-Final Position. 21
4.5 Unstressed Syllable Rhymes in Phrase-Final Position .........coueeieenneesseecseencnneene 25
5. Conclusion and DiSCUSSION......ueiiiiiicissrresseicssnicsssnicsssnessssnesssseessssnessssnesssssesssssesssssssssss 28
0. SUINIMATY coueeveieinenrnenisnensnnssnessnnssnesssessssssssnssssssssssssasssssssssssssssssssssssssssssssssssssssasssassssassss 31
ACKNOWICAGEIMENLS ...cuuueeriiirirnriiniisnricssssannessssnssesssssssecssssasssssssssssssssssssssssssssssssssssssssssssasss 32
REFCIEINCES ccocueeriinnieiiiiniiniiisnticiintecinnecssstecssntecsssnessssnsssssnsssssesssssesssssesssssesssssesssssnssssasssssns 33

APPEINAIX An.couereniiiniiinensnenssnnsssenssncssseesssssssssssassssessssssssssssassssessssssssssssassssassssssssssssasssssssanss 35



1. Introduction

The phonological concept of catalexis has up until the present time, to the best of my
knowledge, not been implemented in the metrical analysis of Spanish rhythm structure.
The present study not only introduces this phonological concept in the analysis of rhythmic
representation of Spanish, but also presents acoustic evidence to support its existence.

Contrary to traditional analyses of Spanish rhythm, we hypothesize that a fragmentary
foot structure is available in Spanish. Thus, in order to account for this stress-related
rhythmic character, both word stress and phrase stress are assumed, at least to a certain
degree.

As a consequence of this assumption, the notion of catalexis is introduced as a natural
part of the representation of the rhythmic structure. The phonological representation is
evaluated from a phonetic perspective and acoustic support is presented.

The main ambition is to achieve a better understanding of how the observed
fragmentary foot structure can be represented phonologically and further, if and how the
phonological concept of catalexis has an acoustic realization. The aim of introducing an
acoustic analysis is to investigate the relation between the phonological representation and
the phonetic realization.

The phonological part, section 2, is introduced by an overview of the metrical concepts
of catalexis and extrametricality. Subsequently, a brief description of Spanish stress
assignment is presented, where both extrametricality and catalexis are applied. Catalexis is
introduced as a verse metrical concept and finally, verse meter restrictions are introduced.
Section 3 is dedicated to the method applied in the acoustic analysis. Finally, the results of
the acoustic analysis are presented in section 4 and in section 5 conclusions are drawn, in

relation to the phonological part.

1.1 Spanish Rythm Structure — Previous Research
Spanish has traditionally been categorized as a language with syllable-timed rhythm
structure, i.e. syllables are assumed to be pronounced with more or less constant duration
and with an equal degree of prominence. They are also characterized by a relatively simple
syllable structure and when unstressed, there is relatively little or no vowel reduction
(Dauer, 1983).

However, the existence of lexical word stress, i.e. a given syllable in a given word is
characterized by more prominence than the other syllables, and the fact that stress

alternations are perceived on the phrase-level leads to the assumption that stress, in



addition to syllable-count can influence the rhythmic patterning of Spanish (Navarro-
Tomas, 1957; Quilis, 1993).

Previous studies have questioned the categorization of languages into the stress-timed
and syllable-timed dichotomy and Dauer (1987) proposes a continuum where languages
can be characterized by a greater or lesser number of features from a certain class. Other
studies consider the possibility of more rhythmic classes without completely rejecting
Dauer’s proposal (Ramus, Nespor, and Mehler, 1999). In the present study however,
Spanish is assumed to have a mixed rhythm structure showing more or less features,
according to Dauer’s proposal, from the two different classes.

In stress-timed languages, word stress is associated with the head of a foot. Even though
Spanish has lexical stress, Cummins (2002) draws the conclusion that the stress foot is not
available as a unit for speakers of Spanish. Cummins motivates this on the basis of an
experiment where Spanish and Italian speakers were required to associate stressed
syllables with high and low tones respectively. This proved to be problematic even though
both of these languages have lexical stress. One could, however argue against Cummins’
result by pointing out that there does not seem to be a natural association between tones
and foot heads in these languages. Since Spanish is assumed to have a fragmentary foot
structure and thus unstable, one could say that there is no natural association between foot
heads and accents as in typical stress-timed languages like English (cf. Gussenhoven,
1991).

The existence of secondary stress has been confirmed in several studies although it is
not clear how secondary stress assignment should be implemented. Prieto and van Santen
(1996), among others, find production and perceptual evidence for secondary stress in
phrasal contexts. Their experimental evidence supports the nonrhythmic hypothesis, i.e.
secondary stress is found word-initially. Their results indicate that primary stress is
acoustically marked with duration and that amplitude and pitch are reliable acoustic cues
for both primary and secondary stress. For secondary stress, on the other hand, there is no
support for the assumption that duration is an associated acoustic correlate. The results
support the assumption of word-internal foot construction rules as for stress-timed
languages.

Diaz-Campos (2000) studies the acoustic correlates, duration, pitch and intensity, of
secondary stress in Spanish comparing the same syllable in 3 different degrees of
prominence. The results indicate that duration is the phonetic correlate that is associated
with stress and that distinguishes primary stressed syllables from other syllable types, e.g.

secondary stress. He finds no support for the view that duration is a phonetic correlate of
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secondary word stress but underlines that the studied material was constructed to test the
rhythmic hypothesis. Another conclusion presented is that although only vowels were
measured, FO, fundamental frequency, and intensity do not seem to be significantly
involved in the realization of stress.

Observations made on the reading of bound poetry (with a fixed number of syllables in
each line) also indicate that duration plays an important role, i.e. stressed syllable rhymes
have longer mean duration than unstressed. FO has also been observed to play a role,
although less central (Flores, 2002). Stressed syllable rthymes were 85 ms longer than
unstressed and a t-test indicated that these differences were significant [t (671) = 14.35 (p<
.05)].

In sum, research on the acoustic correlates of rhythm in Spanish as a syllable-timed
language show that stressed and unstressed syllables have different acoustic realization
related to different degrees of prominence (Diaz-Campos, 2000, Flores, 2002 and Ramus,
Nespor, and Mehler, 1999). It seems that duration plays an important role in the acoustic
realization of stressed and unstressed syllables. Secondary stress is further assumed and
acoustically motivated which would not be expected in a syllable-timed language. These
findings support the view that Spanish seems to have a mixed rhythm structure that is

partly stress-timed.



2. Catalexis and Extrametricality

The concepts of extrametricality and catalexis, its logical counterpart, in metrical theory
derive from metrical verse theory. Spanish verse meter restrictions permit a syllable, ’x’, at
the right edge of a verse line to be invisible to syllable-count restrictions. Catalexis, on the
other hand, is the absence of a syllable at the end of a line but included in the metrical
structure (cf. Kiparsky, 1991).

(1)

Extrametrical verse line

Lano.che se pu.so in.tima  ’The night became intimate’
X X X X XXX X <x>

Catalectic verse line

Frun.ce su ru.mor el mar ’Ruffles its roar the ocean’
X X XX X X X]|o]

The introduction of extrametricality and catalexis in metrical theory is motivated by the
ambition of maintaining a minimal foot inventory and thus reduce and restrain the theory
of stress footing. Catalexis is motivated by the elimination of the degenerate foot, e.g. a
stressed monosyllabic foot in syllabic trochee systems. In contrast to catalexis,
extrametricality has been carefully studied and integrated in the description of Spanish
stress (Harris, 1992).

Kager (1995:10) places Spanish into the group of languages that have predominantly
penultimate stress and occasionally ‘sub-minimality’ i.e. monosyllabic words in systems
lacking weight contrast (Kager, 1995:2). Sub-minimal words motivate a catalectic-based
analysis. When assuming the minimal foot inventory as presented by Kiparsky (1991:4)
the analysis of monosyllabic words in Spanish avoids the degenerate foot by postulating a
catalectic syllable at the right end, thus maintaining the syllabic trochee system.

Kiparsky (1991) and later Kager (1995) present typological evidence for the assumption
of catalexis and suggest restrictions for the catalexis-based analysis.

An extrametrical constituent can only be found at the edge of a prosodic domain and is
invisible to stress rules as well as to phonological constraints. As the logical counterpart of
extrametricality, catalexis is thus the addition of a metrical constituent at the edge of a
prosodic domain. Whereas extrametricality is the erasure of a prosodic constituent,
catalexis, on the other hand, is described as an empty place holder. Both catalexis and

extrametricality are associated with the edge of a prosodic domain. Thus both are subject



to the peripherality condition, i.e. a catalectic constituent at the right end will form a
trochaic foot with the preceding syllable (Kager, 1995).

As pointed out before, the metrical analysis of Spanish word stress, in the form of metrical
grids, will include extrametricality and catalexis in order to account for the assumed

trochaic rhythm structure.

2.1 Spanish Stress Assignment

Stress assignment applies on the domain of the word and not on the ‘derivational
stem’(Harris, 1983:94, 92, derivational stem is the constituent upon which derivational
morphemes are attached). The evidence for this assumption is constituted by the fact,
among others, that disyllabic prepositions (e.g. sobre, ‘over’, para, ‘to’) that lack internal
structure and consequently do not have a derivational stem are stressed when pronounced
in isolation.

Nouns, adjectives, verbs, adverbs, disjunctive pronouns, numerals and interrogative
‘qu’-words (i.e. words like queé, ‘what’, quién, ‘who’, cuando, ‘when’, cudl, ‘which’ etc.)
are always stressed regardless of whether they are pronounced in isolation or in connected
speech. In contrast, definite articles, object/reflexive pronouns, monosyllabic possessive
determiners, most prepositions, coordinators and non-interrogative ‘qu’- words (que, ‘that’,
quien, ‘whom’”) are usually not stressed in connected speech. The quantifier un/una when
functioning as a determiner, it is usually unstressed in connected speech but it may be
stressed for a contrastive effect.

The stress pattern for all verb forms is predictable and regular through segmental
phonological representation together with morphological identification. For other lexical
categories there is not sufficient information in the lexicon for stress assignment. Spanish
stress assignment seems to require morphological knowledge (Harris, 1983); thus, stress
can not be assigned through only metrical parameters.

Spanish stress has traditionally been described as Latin-like (Harris 1983, 1992, Hayes,
1995 and Quilis, 1993) and the location of stress depends upon phonological aspects of the
word (in Latin stress depends on the character of the penultimate syllable in contrast to
Spanish even though heavy syllables tend to attract stess). Although Harris early questions
whether Latin stress rules are enough to describe Spanish, he underlines that they play a
role, particular in nouns and adjectives (Harris, 1983).

Hayes (1995:91) proposes a metrical description of the Classical Latin stress pattern

constructing trochees from right to left and incorporating syllable extrametricality in order



to avoid degenerate feet, since a light syllable cannot constitute a foot. The rules for Latin

are presented as follows:

a) Syllable extrametricality c — <o>/  ]word
b) Foot construction 1. Form a moraic trochee, going from right to left.
ii. Degenerate feet are banned absolutely.

¢) Word layer construction End Rule Right
(Hayes, 1995:92)

According to Hayes (1995, 94-95) Spanish has no minimal word constraint. Unlike Latin,
‘degenerate words’ are allowed. The notion of degenerate feet is related to the issue of
heavy syllables in trochee systems. Traditionally, languages without quantity distinctions
tend to have a trochaic system. However, phonetic studies of Spanish stress have shown
that vowel duration is contrastive.

Primary stress assignment in Spanish has been classified as phonemic and is thereby
largely unpredictable but through complicated lexical rules and with morphological
knowledge, predictable to a certain extent. The possible location of stress is limited to one
of the word’s last three syllables and all exceptions are marked graphically (Hayes, 1995,
Navarro-Tomas, 1957 and Quilis, 1994). The following prosodic restrictions are presented

as general characteristics for Spanish stress rules:

- The right end of the word is the reference point for stress placement, which must fall on
one of the last three syllables of the word (three window condition).

- In consonant-final words, stress is found one syllable nearer the right end than in vowel-
final words.

- Consonant-final words have unmarked final stress (if consonant is noninflectional).

- In vowel-final words, penultimate stress is unmarked.

(Harris, 1983:85, 1992:452)

On the basis of the above presented language specific characteristics, Harris (1992:453)
proposes a set of rules for Spanish stress assignment. Stressable elements are syllable
nuclei (i.e. rhyme heads). Extrametricality is applied at the right edge of word final vowels.
Trochees are built on the foot level from right to left. At the word level, the head of the
right-most foot will be associated with primary stress. Conflation is applied (Conflation

removes asterisks on line n in columns that have no asterisks on line n+1 (i.e. leave only



the heads of the constituents constructed on line n)) (Harris, 1992:451). The following

metrical grid is built on the basis of the given rules.

)
cre.pus.cu. lo ‘dusk’
k% * k>
L)
( )

On the first line, the syllable level, the asterisks represent all syllable nuclei that can be
associated to stress and, thus that can constitute foot-heads. Extrametricality is applied at
the syllable level. On the foot level the syllables are grouped into left-headed feet. On the
word level, here the highest level, end rule right is applied and the asterisk marks the
location of primary word stress. Conflation functions to remove the asterisks not associated
with foot-heads.

In conclusion, concerning primary stress, the three-window condition guarantees a final
foot and in the above metrical grid, the rules are applicable without difficulty, rendering
the anticipated trochaic rhythm, even though fragmentary.

For monosyllables and vowel-final (lexically marked) stressed words, the issue of the
degenerate foot becomes relevant. In the following examples, the final vowel in café,
“coffee’, is lexically marked and extrametricality will not be applied. Keeping Kager’s
postulation in mind that the assumption of catalexis as a parameter bans the degenerate
foot and allows metrical theory to be more restrictive, catalexis will be assumed for
monosyllables and vowel-final words associated with primary stress. In the following

metrical grids, catalexis is introduced.

(3)
voz ‘voice’ ca.fé ‘coffee’
*[o] * * [o]
*.) )
C* ) C * )

In the above metrical grids, stress is assigned according to the previously reviewed rules.

The degenerate foot is avoided through catalexis rendering trochaic feet at the foot level.

2.2 Secondary Word Stress
The issue of secondary stress in Spanish has been carefully studied. According to Navarro-

Tomas (1957:195), since alternations between stressed and unstressed syllables are
perceived at the phrase-level, Spanish has rhythmic stress. Harris (1991) states that when

the final syllable does not correspond to the end of the intonational phrase there is no



secondary stress which leads to the conclusion that secondary stress seems to be a phrase-
level phenomenon.
Roca (1986) claims that secondary stress is assigned postlexically and presents postlexical
syllable-reduction processes as evidence. Harris (1992) supports this conclusion but
underlines that primary and secondary stress assignment can not be completely separated.
Secondary stress is generated on alternate syllables counting from the primary stressed
syllable at the right edge of the word, through the construction of left-headed binary feet
(Hayes, 1995 and Roca,1986). Harris (1991, 1983:85) claims that this pattern is found in
formal speech e.g. reading. This description tallies well with the syllabic trochee analysis.
Moreover, the syllabic trochees related to postlexical secondary stress are said to be
quantity insensitive although primary stress is quantity sensitive. Here amanecer, *dawn’,

and corazon, *heart’, illustrate the metrical grid analysis when the rule for secondary stress

is applied.

(4)
a.ma.ne.cer ‘dawn’ co.ra.zon ‘heart’
* %k ok *[G] k k *[G]
D)) > ™)
( ) ( *)

The metrical analysis is given by the previously proposed rules. Secondary stress is derived
through trochees built to the left of the foot associated with primary stress. Hence, primary
stress is used as the reference point for secondary stress. The asterisk of the second foot
from the right edge is associated with secondary word stress.

In sum, although the assignment of secondary stress is problematic and transitory, the
mere assumption of secondary stress, as in the reviewed studies, motivates the assumption

of word-internal foot construction rules as for stress-timed languages.

2.3 Verse Meter Restrictions
Spanish verse is traditionally syllable-counting, i.e. based on the number of syllables per
verse line and not as in English where the number of stresses constitutes the basis of the
verse structure.

The Spanish ballad is octosyllabic, i.e. the verse line consists of eight syllables, with an
obligatory stress on the seventh syllable. Starting on the second verse line, the last stressed
and the following unstressed vowel are repeated in the same position in even lines, i.e

assonance, vowel rhyme as in cielo, ‘heaven’, and universo, ‘universe’, e-o.



The verse meter restrictions will of course trigger different processes in order to obtain the
required number of syllables per verse line. Within the verse line, syllable-based
phonological processes that lead to dipthongization and/or deletion can be identified, e.g.
synalepha (i.e. diphthongization between the vowel in the final position of the word with
the vowel in the initial position of the following word) (Navarro-Tomas, 1957). An

example of a verse line containing synalepha is given.

)
6 G G G GGC O
[
la luz juega el ajedrez ‘the light plays chess’

‘— synalepha

On the surface, however, a verse line can consist of 7, 8 or 9 syllables. The verse line
consisting of 7 syllables is traditionally associated with an underlying ‘pause’ at the end of
the line (Wahlin, 1995:15). The seventh stressed syllable restriction applies on the verse or
phrase-level. It is this restriction that motivates the assumption of catalexis. The verse line
consisting of 9 syllables is characterized by extrametricality. The following representation
is of the type of verse line consisting of 9 syllables. If extrametricality is assumed to
characterize the last syllable, the restriction will be respected.

(6)

X
X X X X X X X Xx <x>

In contrary to the above example, the verse line that shows only 7 syllables on the surface;
thus, in order to account for the 8 syllable line restriction, must assume a final catalectic
syllable.

(7

X
X X X X X X Xx |[o]

It seems that the assumption of a foot structure on the phrase-level is necessary if the
verse meter restrictions are to be followed. This leads to the question: Since words are
associated with word stress and if we can identify a final foot construction on the phrase-
level, can one motivate foot structure for non phrase-final lexical stresses as well? The
previous analysis of secondary stress in addition to alternations between stressed and

unstressed syllables motivates the assumption.



3. Method

On the basis of the previous metrical analysis and verse meter restricions, the experimental
study will in a first step consist of an acoustic analysis of final word stressed syllables,
assumed to be followed by a catalectic syllable, in phrase-final position. In a second step,
catalexis will be studied when found in non phrase-final position. Finally, the heads of
phrase-final feet ending in an unstressed syllable, are analyzed.

The first analysis consists of all the different occurrences of phrase-final syllable
rhymes (assumed to be followed by a catalectic syllable on a phonological level) that were
found in the material chosen for the study (see 4.1). The acoustic analysis consists of
measurements on word final stressed syllables in phrase-final position and thus assumed to
be followed by a catalectic syllable in underlying representations.

The aim is to see if the phonological phenomenon of catalexis can be supported by
acoustic data. Duration will be taken into consideration for comparison with previous
results on duration differences between stressed and unstressed syllables (For the speaker
in this study, stressed syllable rhymes, have in a previous study (Flores 2002) been found
to have a mean duration of 200 ms and unstressed, 112 ms).

The expected outcome is longer duration for phrase-final syllable rhymes assumed to be
followed by a catalectic syllable than stressed syllable rhymes followed by an unstressed
surface syllable; thus catalexis is expected to be acoustically realized when found in
phrase-final position. The segmental lengthening would then be motivated as a trace of the
underlying catalectic syllable.

The purpose of the second part of the acoustic analysis is to compare the results of
phrase-final catalexis with non phrase-final final word stress. Based on the observed
occurrences found in final position, the second part of the acoustic analysis will consist of
the same words but in non phrase-final position. This in order to establish whether
catalexis is realized only in phrase-final position. The hypothesis is that catalexis in non
phrase-final position is not realized; rather, the realization of catalexis is assumed to be a
phrase-final phenomenon.

Finally, the duration of stressed and unstressed syllable rhymes in phrase-final position
1s measured and compared. The purpose is to ascertain whether the observed lengthening
of phrase-final stressed syllables is due to phrase-final lengthening or if it is a trace of an

underlying catalectic syllable.
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3.1 Material

On the basis of verse meter restrictions and previously reviewed studies, one can draw the
conclusion that the phrase level plays an important role in Spanish rhythm structure. In
syllable count poetry, the verse line will be assumed to correspond to the prosodic phrase
level.

For the first part of the analysis, all occurrences of words with final stress in the
assumed catalexis environment, i.e. phrase-final position, found in all verse lines written
by Lorca that respect the octosyllabic verse restrictions, are included. A total of 97
different stress final words in 33 poems were found (appendix A).

In a total of 1455 verse lines 142 tokens (97 types) were found. Roughly 10 per cent of

all verse lines in the 33 poems thus had final word stress in phrase-final position (appendix
A).
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(8)

Title of poems and target verse lines for final word stress.

1. LA MONJA GITANA
iQué rios puestos de pie

la luz juega el ajedrez

2. PRECIOSA Y EL AIRE
Frunce su rumor el mar.

3. LA CASADA INFIEL
Aquella noche corri

Me porté como quien soy.
4. ROMANCE DE LA PENA
NEGRA

Lloras zumo de limén

5. SAN RAFAEL

para fastidiar al pez

6. SAN GABRIEL

Sus zapatos de charol

El Arcangel San Gabriel,
Dios te salve, Anunciacion.
7. PRENDIMIENTO DE
ANTONITO EL CAMBORIO
EN EL CAMINO DE SEVILLA
Antonio, ;quién eres ta?

8. MUERTE DE ANTONITO EL
CAMBORIO

voz de clavel varonil.
mordiscos de jabali.
Jabonados de delfin.

Su corbata carmesi,

y tuvo que sucumbir.
Rejones al agua gris,
veronicas de alheli,
Camborio de dura crin,
Hijos de Benameji.

ya lo envidiaban en mi.
medallones de marfil,

con aceituna y jazmin.
digno de una Emperatriz!
porque te vas a morir.
Llama a la guardia civil!
Como cafla de maiz.

y se muri6 de perfil.

Se volveréa a repetir.

Su cabeza en un cojin.
Encendieron un candil.

9. MUERTO DE AMOR
perseguida por los mil

10. ROMANCE DE LA

GUARDIA CIVIL ESPANOLA
Los caballos negros son.
Pasan, si quieren pasar,

La virgen y San José
Detras va Pedro Domecq
En el portal de Belén

11. CANCION OTONAL
qué antorcha iluminara

12. CANCION MENOR
las alas del ruiseiior,
cuajadas por su ilusion.

el beso del surtidor,

me dicen todas adios
grotesco y sin solucién,

con el ritmo del reloj.

al contacto de mi voz

y en mi lirica cancién
empolvado. El amor

bajo una arafa. El sol

con sus patas de oro. No

y el carcaj el corazon.

Daré todo a los demas

y lloraré mi pasién

en cuento que se borro.

13. CANCION ORIENTAL
La manzana es lo carnal,
Las castafias son la paz

14. ;CIGARRA!

mueres borracha de luz.

de un corazon todo azul.

15. EL DIAMANTE

jRana, empieza tu cantar!
16. LA SANGRE DERRAMADA
La luna de par en par,
Buscaba el amanecer,

Pero ya duerme sin fin.

17. ROMANCE SONAMBULO
-Compadre, quiero cambiar
Pero yo ya no soy yo,

De acero, si puede ser,

Mil panderos de cristal
jCuantas veces te esperé!
18. EL LAGARTO ESTA
LLORANDO

Han perdido sin querer

19. ADELINA DE PASEO
Préstame tu quitasol.

nadaran alrededor.

20. THAMARA Y AMNON
Alrededor de sus pies,

Los cien caballos del rey
Alrededor de Thamar

21. jAY!

una sombra de ciprés.

(Ya os he dicho que me dejéis
22. SORPRESA

jComo temblaba el farol!

23. LA SOLEA

y el alba por el balcon

24. A MARGARITA [XIRGU]
Si me voy, te quiero mas,

25. ESTAMPILLA Y JUGUETE
Azucar, rosa y papel...

26. MARTIRIO DE SANTA
OLALLA

Su desnudo de carboén

27. DOS MARINOS EN LA
ORILLA

A veces se ve cruzar

Tenia la lengua de jabén.

Lavo sus palabras y se callé.
28. EL NINO MUDO

No la quiero para hablar;

29. CANCION DEL MARIQUITA
iLos mariquitas del Sur

30. EL PASO DE LA
SEGUIRIYA

Va encadenada al temblor
(Qué luna recogera

31. BALADILLA DE LOS TRES
RIOS

El rio Guadalquivir

32. EL CAFE DE CHINITAS
Sacé Paquiro el relé

se salieron del café

un torero de cartel.

33. LOS MOZOS DE MONLEON
Los mozos de Monle6n

-Al toro tengo de ir,
Muchachos, no entréis a él;
que la leche que mamé

cuando el toro lo dejé

-Que llamen al confesor,

No se pudo confesar,

The second part of the acoustic analysis consists of the words characterized by catalexis

found both in phrase-final and non phrase-final position. 33 of the 97 types were observed

to occur in both environments (appendix A).
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Title of poems and verse lines that constitute the material for 4.3 Catalexis when non

phrase-final.

2. PRECIOSA Y EL AIRE
cae donde el mar bate y canta
3. LA CASADA INFIEL

Y yo que me la llevé al rio
me hace ser muy comedido.
4. ROMANCE DE LA PENA
NEGRA

en paz, Soledad Montoya.

5. SAN RAFAEL

un pie de marmol afirma

6. SAN GABRIEL

de Anunciacion sorprendida.
7. PRENDIMIENTO DE
ANTONITO EL CAMBORIO EN
EL CAMINO DE SEVILLA
guardia civil caminera

Ni ta eres hijo de nadie,

8. MUERTE DE ANTONITO EL
CAMBORIO

voz de clavel varonil.

9. MUERTO DE AMOR

que vayan del Sur al Norte.

10. ROMANCE DE LA
GUARDIA CIVIL ESPANOLA
San José mueve los brazos

11. CANCION OTONAL

LY si el amor nos engafia?

(,Si el azul es un ensuefio,

12. CANCION MENOR
manchada de luz sangrienta,

13. CANCION ORIENTAL
creyéndote sol parado,

16. LA SANGRE DERRAMADA
La luna de par en par,

y el amanecer no era.

no hay cristal que la cubra de
plata.

17. ROMANCE SONAMBULO
alrededor de tu faja.

21. jAY!

No queda mas que el silencio.
23. LA SOLEA

Se dejo el balcén abierto

26. MARTIRIO DE SANTA
OLALLA

de carne gris, desvelada,

27. DOS MARINOS EN LA
ORILLA

un pez del Mar de la China.

28. EL NINO MUDO

(La tenia el rey de los grillos.)
29. CANCION DEL MARIQUITA
con un jazmin sinvergiienza.

30. EL PASO DE LA
SEGUIRIYA

tiene el corazén de plata

31. BALADILLA DE LOS TRES
RIOS

Guadalquivir, alta torre

32. EL CAFE DE CHINITAS

En el café de Chinitas

“Soy mas valiente que tu,

33. LOS MOZOS DE MONLEON
el remudo no le han dado.

y éste que meto son cuatro.

The third part of the acoustic analysis will consist of 29 occurrences. These occurrences

consist of final foot-heads followed by an unstressed syllable, where the foot-head is

associated with the same syllable rhymes as in Table 1.

(10)

Title of poems and verse lines that constitute the material for 4.4 Stressed Syllables
Followed by Unstressed Syllables in Phrase-Final Position.

1. LA MONJA GITANA

La monja borda alhelies

2. PRECIOSA Y EL AIRE

su noche llena de peces.
donde viven los ingleses.
iPreciosa, corre, Preciosa,

4. ROMANCE DE LA PENA
NEGRA

en las tierras de aceituna

5. SAN RAFAEL

Dos Coérdobas de hermosura.
6. SAN GABRIEL
Anunciacion de los Reyes,
Tu fulgor abre jazmines

que los tallos de la brisa.

7. PRENDIMIENTO DE
ANTONITO

EL CAMBORIO EN

EL CAMINO DE SEVILLA
mientras los guardias civiles

9. MUERTO DE AMOR

y rumor de viejas voces

Pon telegramas azules

10. ROMANCE DE LA
GUARDIA CIVIL ESPANOLA
con las guindas en conserva.
invaden las azoteas.

Apaga tus verdes luces

11. CANCION OTONAL
Antes tuvieron el iris

14. {CIGARRA!

Todo lo vivo que pasa

Que muera cantando lento

16. LA SANGRE DERRAMADA
Como un rio de leones

17. ROMANCE SONAMBULO
Verde viento. Verdes ramas.

18. EL LAGARTO ESTA
LLORANDO

ijAy cémo lloran y lloran,
20. THAMARA 'Y AMNON
Amnon gime por la tela

Son tus besos en mi espalda
por encima de las casas!

22. SORPRESA

pudo asomarse a sus 0jos
26. MARTIRIO DE SANTA
OLALLA

y tallos de zarzamora.

31. BALADILLA DE LOS TRES
RIOS

Andalucia, a tus mares
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Finally 30 unstressed syllable rhymes in phrase-final position will be measured. In the

material, all vowels that can constitute the nuclei of a syllable rhyme in phrase-final

unstressed position are represented, ie /i/ and /u/ were never found in this position.

(11)

Title of poems and verse lines that constitute the material for 4.5 Unstressed Syllables in

Phrase-Final Position.

1. LA MONJA GITANA
sobre una tela pajiza.

2. PRECIOSA Y EL AIRE
En los picos de la sierra

y ramas de pino verde.

3. LA CASADA INFIEL
como una pieza de seda

4. ROMANCE DE

LA PENA NEGRA

Cobre amarillo, su carne,
mi casa como una loca,

5. SAN RAFAEL

buscaba rumor y cuna.

6. SAN GABRIEL

piel de nocturna manzana,
ni emperador coronado,

7. PRENDIMIENTO DE
ANTONITO EL CAMBORIO EN
EL CAMINO DE SEVILLA
con una vara de mimbre

8. MUERTE DE ANTONITO EL
CAMBORIO

Otros de rubor cansado

9. MUERTO DE AMOR

estara fraguando el cobre.

La noche llama temblando

10. ROMANCE DE LA GUARDIA
CIVIL ESPANOLA

Cuando llegaba la noche,

11. CANCION OTONAL

pero mi senda se pierde

12. CANCION MENOR

voy llorando por la calle,

13. CANCION ORIENTAL

que late sobre el sembrado,

y por miedo de quemarse

16. LA SANGRE DERRAMADA
iOh negro toro de pena!

17. ROMANCE SONAMBULO
y el caballo en la montaiia.

18. EL LAGARTO ESTA

LLORANDO

El lagarto y la lagarta

20. THAMARA Y AMNON

con los balidos de lana.

24. A MARGARITA [XIRGU]
y mi corazoén tu huerto.

25. ESTAMPILLA Y JUGUETE
El relojito de dulce

27. DOS MARINOS EN LA
ORILLA

Olvida siendo marino

28. EL NINO MUDO

buscaba su voz el niiio.

31. BALADILLA DE LOS TRES
RIOS

uno llanto y otro sangre.

Sevilla tiene un camino;

32. EL CAFE DE CHINITAS
mas gitano y mas torero.”

33. LOS MOZOS DE MONLEON
se fueron a arar temprano,

3.2 Speaker and Measurements

The speaker is a poet from Uruguay, used to reading Spanish poetry and has lived in

Sweden for 25 years. As this is the first exploratory study of this phenomenon, we have

restricted the material to one reader.

The poems were recorded at the department of Linguistics and Phonetics, Lund

University. The recorded material was digitized in order to be accessible by PRAAT which

was used for the acoustic analysis. The duration measurements refer to the duration of the

syllable rhyme, i.e. both nucleus and coda.
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4. Results

Table 1 gives an overview of all words with final stress thus, analyzed with catalexis,
found in phrase-final position. The table organizes the words horizontally according to the
syllable rhyme and vertically to the syllable nucleus.

Duration measurements on phrase-final and non phrase-final occurrences will be
compared, where the occurrences will be limited to those found in both positions. The
purpose is to establish whether the observations are only valid for phrase-final position.

Finally, the results of measurements on syllable rhymes, that constitute foot-heads
followed by unstressed syllables, are presented. This in order to ascertain whether the
observed lengthening of syllable rhymes in phrase-final position is a trace of catalectic

syllables in phrase-final position.

4.1 Words with Final Catalectic Syllables

Table 1. All occurrences in phrase-final position

rhyme vowel y 1 r n s z ([s]) j(xD q (kD
nucleus
a iluminara carnal  confesar demas  paz
recogera cristal  cantar mas
cruzar
hablar
mar
pasar
par
cambiar
Thamar
bordar
e José rey él amanecer Belén ciprés ajedrez Domecq
pie cartel | querer dejéis pez
café Gabriel ' ser pies
papel
i jabali marfil  Guadalquivir ' crin gris  emperatriz
Benameji mil ir delfin maiz
mi perfil  morir fin
alheli candil  repetir jazmin
corri varonil = sucumbir cojin
carmesi civil
0 espero soy farol amor limén adiéos  voz reloj
borrd quitasol ' ruisefior monledn
dejo sol alrededor pasion
mamo charol | surtidor solucion
no temblor son
reld confesor ilusion
yo jabén
callo anunciacion
balcon
carbon
corazon
u ta azul sur luz
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In Table 1 the words are sorted according to nuclei and rhyme of the last syllable of the
word. Diphthongs are classified by the last vowel and not separately since focus will be on
the syllable rhyme. The purpose of this table is to get a better understanding of which
syllables constitute the head of a foot characterized by catalexis.

Interesting to note is that the most common rhyme is constituted by mostly sonorant
sounds, such as vowels, liquids and nasals. The coronal continuant consonant /s/ also
occurs to a somewhat lesser extent. The pattern corresponds well with the sonorance
hierarchy, ie stressed syllable rhymes are characterized by a relatively high degree of

phonological sonority.

4.2 Catalexis in Phrase-Final Position

The observations made on final word stress, in phrase-final position, followed by catalexis
suggests that catalexis can, through segmental lengthening, be associated with an acoustic
realization. Thus, duration measurements can be used to test the presence of catalexis in
underlying representations. One expects a trace to occur on the surface as increased
segmental duration of the stressed syllable.

The measurements of the syllable rhymes, assumed to include a trace from a following
catalectic syllable, in phrase-final position had a mean duration of 333 ms and a standard
deviation of 74 ms. These findings are interesting in comparison with previous results for
stressed syllables, where stressed syllable rhymes in general were shown to have a mean
duration of 200 ms (Flores, 2002). On the basis of this result one can draw the conclusion
that catalexis is realized phonetically by longer duration.

The following spectrograms illustrate examples of phrase-final stressed syllables

assumed to be followed by catalectic syllables.

i
Sl
i

Figure 1. Poem 11, verse line: Hoy siento en el corazén. The rhyme
—on has a duration of 346 ms.
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In Figure 1, the spectrogram illustrates the fourth occurrence of catalexis in poem 11. The
last syllable of the word cora-zon, ’heart’, is associated with word final stress and the
duration of the syllable rhyme in target is 346 ms. Note that the final syllable (assumed to
reflect an underlying trochaic foot is longer than the first two syllables kora-, assumed to

contain a secondary stressed initial syllable.

Figure 2. Poem 12, verse line: al contacto de mi voz. The rhyme
-0S has a duration of 367 ms.

The spectrogram in Figure 2 illustrates the ninth occurrence of catalexis in poem 11. The
monosyllable voz, ’voice’, is associated with word stress and the duration of the syllable

rhyme is 367 ms.
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Figure 3. Poem 32, verse line: se salieron del café. The rhyme —
has a duration of 300 ms.

In Figure 3 the spectrogram illustrates the fifth occurrence of catalexis in poem 32, ‘café’,

coffee. The duration of the syllable rhyme is 300 ms.
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Figure 4. Poem 16, verse line: Buscaba el amanecer. The rhyme
-er has a duration of 300 ms.

In Figure 4 the spectrogram illustrates the second occurrence of catalexis in poem 16. The
last syllable of the word amanecer, ’dawn’, is associated with word final stress and the
duration of the syllable rhyme in target is 300 ms.

In sum, those occurrences of final syllables that were analyzed metrically as catalectic
troches, when in phrase-final position, seem to be associated with a duration that is 1.6
times longer than stressed syllables in general (Flores, 2002). Thus, this extra duration can

be associated with the realization of an underlying catalectic syllable.

4.3 Catalexis when non Phrase-Final

The aim of this section is to compare the results presented in 2.2 for catalexis in phrase-
final position with catalexis when found non phrase-finally. The observations were limited
to those occurrences found in both positions, a total of 33. The ambition is to test the

hypothesis that catalexis is only realized acoustically when phrase-final.

Table 2. Distribution of syllable nuclei in non phrase-final occurrences.

rhyme vowel y 1 r n s z ([s])
nucleus
a cristal  mar mas | paz
par
e José rey amanecer pez
pie ser
café
i civil Guadalquivir | jazmin gris
0 dejo soy sol amor son voz
no alrededor anunciacion
yo balcon
corazén
u ta azul sur luz
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Comparing Table 1 and 2 one can observe that all vowels in phrase-final position are
represented in the material of non phrase-final position. The vowel /i/ is slightly under
represented (25 percent of the phrase-final occurrences and 12 percent of the non phrase-
final) and /u/ is over represented with 12 percent of the non phrase-final and 4 percent of
phrase-final.

Measurements showed that there was no acoustic support for the realization of catalexis
non phrase-final position. Mean duration for stressed word-final syllable rhymes in non
phrase-final position was 162 ms and the standard deviation, 76 ms. On the basis of this
result one can draw the conclusion that catalexis is only realized acoustically, by longer
duration, when found in phrase-final position.

In order to illustrate the results and allow comparison with previous illustrations of
phrase-final stressed syllables, spectrograms of four observed occurrences of words with

final stress in non phrase-final position, will be presented.

Figure 5. Poem 30, verse line: tiene el corazon de plata. The rhyme
—on has a duration of 170 ms.

The spectrogram in Figure 5 shows the realization of a non phrase-final occurrence. The

segmentation —0n in corazon, ‘heart’, is 170 ms.
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Figure 6. Poem 28, verse line: buscaba su voz el nifio. The rhyme
—on has a duration of 182 ms.

In Figure 6 the spectrogram shows the acoustic realization of first non phrase-final

occurrence of voz, ‘voice’ and the segmentation is 182 ms.

Figure 7. Poem 32, verse line: En el café de Chinitas. The rhyme
—€ has a duration of 300 ms.

In Figure 7 one can see a spectrogram of non phrase-final, café, ‘coffee’ in poem 32. The

duration of the segmented syllable rhyme is 98 ms.
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Figure 7. Poem 17, verse line: huele/alrededor de tu faja. The rhyme
—or has a duration of 149 ms.

Spectrogram in Figure 8 of non phrase-final occurrence of alrededor, ‘around’, in poem

17. The duration of the stressed syllable rhyme —or is, 149 ms.

4.4 Stressed Syllables Followed by Unstressed Syllables in Phrase-Final Position.

At this point the presented results indicate that catalexis appears to be realized with a
longer duration when found in phrase-final position but not when found in non phrase-final
position. However one could argue that the observed longer duration of final stressed
syllables in phrase-final position could be a reflection of the phenomena of phrase-final
lengthening.

In order to test whether the observed lengthening in fact is a trace of catalexis in phrase-
final position, stressed and unstressed syllable rhymes in phrase-final position were
measured. If the observed factor of 1.6 longer duration of phrase-final foot-heads is a trace
of catalexis, one would not expect a lengthening of phrase-final foot-heads followed by
unstressed syllables. Rather one would expect that the phrase-final surface foot rhymes to
have approximately the same duration as the non phrase-final stressed syllable rhyme in a
catalectic foot, 162 ms. Further one would expect final unstressed syllable rhymes to have
the same mean duration as for unstressed syllable rhymes in general, 112 ms.

The 29 occurrences that were measured are organized according to syllable nucleus and
following consonant in Table 3. All combinations of nucleus and rhyme from Table 1 are

represented.
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Table 3. Syllable rhymes associated to foot-heads followed by unstressed syllables.

rhyme vowel y 1 r n s j (xD
nucleus
a ramas espalda mares casas
pasa
e azoteas | reyes tela conserva lento ingleses
peces
i alhelies civiles  iris jazmines brisa
triste
0 lloran faroles | zarzamora leones preciosa | 0jos
voces
u aceituna azules  hermosura luces

As expected, no lengthening was found. 29 occurrences were measured, mean duration of
syllable rhymes was 160 ms and standard deviation 50 ms. The duration differences
between foot-heads followed by catalexis and foot-heads followed by unstressed syllables

are illustrated in the following three pairs of spectrograms.

MR 'I|||li f[h)l / 1.. |
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Figure 8. Poem 8, verse line: con aceituna y jazmin. The rhyme
—in has a duration of 337 ms.

In the above spectrogram, illustrating, jasmin, ‘jasmine’, in phrase-final position, the
duration of —in is 337 ms. The last syllable is assumed to be the head of a foot followed by

catalexis, hence the longer duration than in the following example.

22



r@r ¥ ;:M]T Ui

Figure 9. Poem 6, verse line: Tu fulgor abre jazmines. The rhyme
—i- has a duration of 109 ms.

Jasmines, ‘jasmines’, is found phrase-finally in poem 6. As seen in Figure 9, the syllable
rhyme —i- has a duration of 109 ms. There is no lengthening associated with the phrase-

final foot-head followed by an unstressed syllable.

u.l.uun AIFLFRRETT WY

Figure 10. Poem 17, verse line: El barco sobre la mar. The rhyme
—ar has a duration of 302 ms.

In Figure 10 mar, ‘ocean’, is found in phrase-final position. The syllable rhyme, -ar,
assumed to be followed by catalexis is 302 ms. The same syllable rhyme in the same

position but followed by an unstressed syllable is illustrated in the following spectrogram.
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Figure 11. Poem 31, verse line: Andalucia, a tus mares. The rhyme
—a- has a duration of 155 ms.

The spectrogram in Figure 11 shows mares, ‘oceans’, in phrase-final position in poem 31.

The duration of —a- is 155 ms; as expected, there is no segmental lengthening.
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Figure 12. Poem 6, verse line: Sus zapatos de charol. The rhyme
—0l has a duration of 322 ms.

Charol, ‘varnish’, poem 6, is assumed to be followed by catalexis and found in phrase-
final position. The duration of the syllable rhyme —o0l is 322 ms which correlates well with

previous results.
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—0- has a duration of 140 ms.

The spectogram in Figure 13 shows the word faroles, ‘lighthouses’, where —0- is
associated with the head of a foot, in phrase-final position, followed by an unstressed
syllable. The duration of -0-, 140 ms, correlates rather well with mean duration of non
phrase-final stressed syllables followed by catalexis, 162 ms.

The illustrations above indicate that phrase-final syllable rhymes assumed to be
followed by catalexis have longer duration than the same syllable rhymes, in the same
position, but associated with foot-heads followed by unstressed syllables.

The slight difference, 17 ms, between the mean duration of non phrase-final stressed
syllables assumed to be followed by a catalectic syllable and phrase-final stressed syllables
followed by unstressed could be accounted for as a result of resyllabification processes
leading to lighter syllable rhymes; however, this difference is assumed to have little

perceptual importance (Lindblad, 2000:14).

4.5 Unstressed Syllable Rhymes in Phrase-Final Position

In order to ascertain that the observed lengthening of stressed syllables assumed to be
followed by a catalectic syllable is not a result of the position in the phrase, unstressed
syllable rhymes in phrase-final position were measured. 30, randomly chosen, occurrences
were measured and mean duration was found to be 108 ms and standard deviation 22 ms.
The result correlates well with mean duration for unstressed syllable rhymes in general,
112 ms. The syllables structure is light for comparison with the duration of the observed
light syllable structure of stressed syllables followed by unstressed. The following

spectrograms illustrate unstressed syllables in phrase-final position.
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Figure 14. Poem 2, vers line: y ramas de pino verde. The rhyme
—€ has a duration of 116 ms.

In Figure 14 the segmentation illustrates the duration of the unstressed syllable rhyme of
verde, ‘green’. - has a duration of 116 ms and the spectrogram shows a significant

attenuation of the acoustic realization which would be expected phrase-finally.

Figure 15. Poem 16, verse line: jOh negro toro de pena! The rhyme
—a has a duration of 96 ms.

In Figure 15, unstressed —a in pena, ‘sorrow’, has a duration of 96 ms.
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Figure 16. Poem 31, verse line: Sevilla tiene un camino. The rhyme
-0 has a duration of 94ms.

The above spectrogram, Figure 16, illustrates the duration of the unstressed syllable rhyme
of camino, ‘road’, -0 has a duration of 94 ms.

The above spectrograms of phrase-final stressed and unstressed syllable rhymes show
that Spanish does not seem to have phrase-final lengthening. No increased duration of
unstressed syllable rhymes in phrase-final position was observed. Stressed syllable rhymes
in non-catalectic feet in phrase-final position had a mean duration of 160 ms and
unstressed 108 ms. In conclusion one can assume that the observed lengthening of stressed

syllable rhymes in phrase-final position is a trace of a catalectic syllable.
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5. Conclusion and Discussion

As a consequence of the assumption of a binary structure, the metrical analysis of Spanish
stress assignment included the phonological concept of catalexis. Catalexis allows one to
assume underlying trochaic feet for monosyllables and vowel-final word stress.

In the analyzed data, Spanish ‘8 syllable’ verse lines, phrase-final foot structure was
assumed in order to account for the syllable-count restrictions. 97 different words with
final surface stress were found in phrase-final position. These were assumed to be followed
by underlying catalectic syllables. The most common rhyme in final stressed syllables
proved to be constituted by mostly sonorants, which are easily lengthened. On the basis of
previous studies, evidence for catalexis was observed when phrase-final. The expected
outcome was a segmental lengthening assumed to be a trace of the underlying catalectic
syllable.

Through section 4 the results of the acoustic realization has been presented. Table 4

summerizes the results of the measurement.

Table 4. Duration and Standard Deviation in ms of Measured Syllable Rhymes.

mean duration  standard deviation

[c] in phrase-final position 333 74
stressed o followed by unstressed in 160 50
phrase-final position

unstressed ¢ in phrase-final position 108 22
[6] in non phrase-final position 162 76

Measurements of syllable rhymes in phrase-final position, assumed to be followed by a
catalectic syllable had a mean duration of 333 ms. The results indicated a duration
difference of 1.5 times that of stressed syllable rhymes in general, 200 ms. Interresting to
point out is that 333 ms is approximately the sum of the duration of a stressed and an
unstressed syllable rhyme; thus, one could say that the phrase-final catalectic foot has the
same duration as a regular foot.

In order to test this assumption, the same syllable, assumed to be followed by catalexis,
was measured when non phrase-final. The results confirmed the hypothesis since no
segmental lengthening was found. Mean duration of final stressed syllable rhymes was 162
ms.

Finally, the same syllable structure was measured when found in phrase-final position
but when constituting the head of a foot followed by an unstressed syllable. If the observed

lengthening is only an effect of final-phrase lengthening then one would expect the same
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duration even when catalexis is not assumed. No segmental lengthening was observed thus
the results indicate that foot-heads followed by unstressed syllables had approximately the
same mean duration as the non phrase-final occurrences, mean duration was 160 ms.
Unstressed syllable rhymes in phrase-final position had a mean duration of 108 ms; as
expected no final lengthening was found.

The results confirm the hypothesis. The acoustic realization of syllable rhymes in
phrase-final position assumed to be followed by a catalectic syllable are realized with
longer duration. Thus, the longer duration is a trace of an underlying catalectic syllable in
phrase-final position. In sum, the acoustic study supports the assumption that catalexis in
phrase-final position, at the phrase-level, can be associated with longer duration. The
following verse line found in poem 2 illustrates in which position catalexis is realized

acoustically.

(12)

‘Ruffles its roar the ocean’ Frun.ce suru.mor el mar

k ko ok %k % (5] * *[G]
(G B G B (A
(* )(* )(* )

Catalexis in non phrase-final position
will not be acoustically realized.

Catalexis in phrase-final position
will be acoustically realized by
longer stressed syllable thyme
duration.

The main ambition in the presented study has been to investigate the relation between
catalexis as a phonological concept and its acoustic realization. On the basis of the
presented results, duration is assumed to be a trace of an underlying assumed catalectic
syllable. In conclusion, since catalexis is realized at the phrase-level, it seems that it is a
specific phrase-level phenomenon.

In the phonological analysis, catalexis not only has the function of maintaining a binary
foot structure, it also accounts for syllable rthymes have a tendency to be lengthened
acoustically, if the right conditions are achieved. Since catalexis seems to leave a trace at
the phrase-level in the acoustic realization thus, one could assume that this is a feature for a

mixed rhythm structure.
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The findings thus support the assumption of catalexis in Spanish. It seems that catalexis
acts on the phrase-level and only in prosodic phrase-final position which would not be
assumed for a language that is strictly stress-timed; on the other hand a strict syllable-timed
language would not display catalexis at all. Thus catalexis is a feature that gives Spanish
rhythm structure a mixed character.

A final question for further research would be: Are these observed phrase-level
phenomenona characteristic for a language in the process of becoming more syllable- or

stress-timed?
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6. Summary

Through the study, the following assumption was made; Spanish has a fragmentary foot
structure thus, a mixed rhythm structure. This assumption was based on previous studies
presenting duration differences as evidence for an acoustic realization of word stress.
Secondary stress was also assumed, as for stress-timed languages, and assigned on
alternating syllables from the right edge to the left. Although Spanish stress assignment
requires morphological knowledge, a final foot is achieved at the right edge of a phrase.

In order to account for this binary foot structure, catalexis was introduced in the
metrical analysis of Spanish stress.

The choice of material was based on both verse meter restrictions and previous research
claiming that alternation between stressed and unstressed syllables is perceived at the
phrase-level. Verse meter restrictions that assume a catalectic syllable at the end of the
verse line consisting of seven syllables on the surface, thus seem to act on the phrase-level.
Hence, the material for the acoustic analysis consists of syllable count poetry and
consequently catalexis is focused on when phrase-final. The question for the acoustic
analysis was: Is catalexis realized acoustically?

The structure of syllable rhymes assumed to be followed by catalexis were found to
consist of mostly sonorant sounds that are easily lengthened.

The results for the acoustic study indicated that when a final stressed syllable is
assumed to be followed by catalexis and found in phrase-final position the acoustic
realization will be characterized by segmental lengthening. Mean duration of the stressed
phrase-final rthymes was found to be 333 ms. Compared to previously found duration
differences between stressed syllable rhymes, 200 ms, and unstressed, 112 ms, catalexis
when found phrase-finally is associated with a longer duration of the syllable rhyme which
is 1.6 times longer than stressed syllable rhymes not followed by a catalectic syllable.

In order to account for whether the position in the phrase plays a role in the realization
of catalexis, syllable rhymes assumed to be followed by catalexis but in non phrase-final
position were investigated. The results showed no tendency for final stressed syllables to
have a longer duration when in non phrase-final position. Mean duration for syllable
rhymes assumed to be followed by catalexis in non phrase-final position was 162 ms.

With the aim of attaining further support for the assumption that the longer duration
could be characterized as a trace of catalexis when found in phrase-final position, final
foot-heads followed by an unstressed syllable were measured. The observed occurrences

consisted of the same syllable structure as for the ones assumed to be followed by
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catalexis. Mean duration for syllable rhymes associated with foot-heads in phrase-final
position and followed by an unstressed syllable was 160ms.

In sum, the acoustic realization supports the assumption that catalexis, when found
phrase-finally, is realized by longer duration of the final stressed syllable rhyme; thus, it
seems that catalexis is a phrase-final phenomenon.

In conclusion, the analysis of Spanish rhythm structure, assuming a trochaic foot
structure, although fragmentary, and the acoustic analysis, showing that the phonological
concept of catalexis can be correlated with duration in phrase-final position, are proposed

to be characteristics that characterize the mixed rhythm structure of Spanish.
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