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1. Introduction
In Peninsular Ibero-Romance varieties that retain postnuclear lingual fricatives before non-rhotic
consonants, loss of the fricative before trills is the norm in colloquial speech. The data in (1a-c)
exemplify fricative deletion in Castilian Spanish, Catalan, and Portuguese, respectively, although
impressionistic descriptions in the literature often suggest concomitant lengthening of the trill, [r], or
a sequence of fricative r plus trill, [r] (Navarro Tomás 1980, Recasens 1993, Vázquez and Mendes
1971). As these examples show, the targets of deletion include alveolar, interdental, and alveopalatal
fricatives, as well as the fricative portion of affricates. Portuguese varieties containing a uvular trill
also assimilate a preceding alveopalatal fricative, as in (1c).
(1)

a.

b.
c.

las rojas
Israel
voz ronca
Cruz Roja
has rebut
mateix rotllo
boig rematat
dois requerimentos
dos reis
Israel

/s(#)r/

[la roxas]
[irael]
/θ#r/
[bo roŋka]
[ku roxa]
/s#r/
[ə rəβut]
/#r/
[məte(j) ru]
/d#r/ [b(j)d rəmətat]
/#r/
[doj rəkimentu]
/(#)/ [du j]
[i]

‘the red ones’
‘Israel’
‘hoarse voice’
‘Red Cross’
‘you received’
‘same story’
‘real crazy’
‘two requests’
‘of the kings’
‘Israel’

To date, little empirical work has been done to investigate the realization of /sr/ clusters across
different dialects of Latin American Spanish. The exploratory study presented here begins to expand
our descriptive coverage through acoustic analysis of data extracted from an extensive corpus of
fieldwork material consisting of recorded interviews and textual readings carried out with speakers of
conservative, /s/-retaining varieties. The specific goals of this study are (i) to document phonetic
realizations of /sr/ clusters in different Spanish-speaking regions of Latin America, (ii) to relate the
behavior of syllable-initial trills appearing after /s/ to the realizations of trills in other syllable-initial
contexts, and (iii) to consider the aerodynamic and articulatory factors responsible for the phonetic
patterning of /sr/ clusters in Latin American Spanish as well as other varieties of Romance.
This paper is organized as follows. Section 2 discusses some recent experimental work by Solé
(1999, 2002) on /sr/ cluster realization in Catalan, as well as Harris’s (1969) phonetic descriptions of
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Mexico City Spanish. Section 3 describes the methods of data elicitation and analysis employed in the
present investigation of /sr/ clusters in Latin American Spanish dialects. Section 4 presents descriptive
results and statistics on the realization of syllable-initial trills as evidenced in the corpus data. Section
5 considers the aerodynamic and articulatory factors underlying /sr/ cluster realization across different
Romance varieties. Section 6 concludes.

2. Previous research
2.1. Assimilation of lingual fricatives to trills in Catalan
Solé (1999, 2002) conducted an experiment investigating the articulatory and acoustic realizations
of intervocalic /sr/ versus /r/ in Catalan. Three speakers read a list of meaningful sentences that
included these two sequences between non-high vowels in different prosodic environments.
Electropalatographic and spectrographic analyses indicate that the loss of /s/ was complete and
categorical in the great majority of cases at syllable and word boundaries, as illustrated in (2).
(2)

a.
b.
c.

Israel
dos-reals
has recomanat

[r]
[r]
[r]

‘Israel’
‘half-pennies’
‘you recommended’

/sr/ clusters at these prosodic boundaries were sometimes realized as a weak, non-trilled postalveolar
fricative [] but Solé (2002:361) notes that the fricative was also an attested realization of underlying
/r/. A subsequent perceptual experiment was conducted in which eight Catalan subjects were presented
with acoustic realizations of /sr/ and /r/ excised from the recordings of the production study. Results
showed that listeners could not reliably distinguish between the realizations of underlying /sr/ and /r/.
On the other hand, realizations of /sr/ as a voiced fricative+trill sequence were found to occur only at
major boundaries with an intervening pause of at least 70 ms, as seen in (3).
(3)

A: Què li has recomanat que fés? B: Res.
[r]
[z##r]
‘A: What did you recommend that she do? B: Nothing.’

In contrast to other heterosyllabic consonant sequences in Catalan, only lingual fricative+trill
clusters evidence loss of the first consonant (Solé 2002:354). Non-coronal fricatives are retained
before the trill (4a). Coronal stops are also retained and accommodate the constriction location of the
following rhotic (4b). Before non-rhotic consonants, /s/ is retained (4c). In all of these examples, the
coda consonant assimilates regressively in voice to the following consonant.
(4)

a.
b.
c.

tuf rar
pot remenar
les liles
les té

/f#r/
/t#r/
/s#l/
/s#t/

[vr]
[dr]
[z]
[st]

‘funny smell’
‘s/he can stir’
‘the purple ones’
‘s/he has them’

In sum, Solé’s experimental results for Catalan suggest that frication of the preceding [z] and
lingual vibration of the following trill are mutually exclusive across minor prosodic boundaries. “The
lack of co-occurrence of frication and trilling seems to indicate that the two segments cannot be coproduced, that is, the [z] gesture bleeds the narrow articulatory configuration and aerodynamic
requirements for the trill, and that for the trill bleeds the configuration and aerodynamic requirements
for friction” (Solé 2002:362).

2.2. Fricative-trill coalescence in Mexico City Spanish
Harris (1969) observes that the loss of /s/ before trills is atypical of Mexican Spanish and is
generally seen as an affectation. “What does occur ranges from a voiced s followed by a trilled [r] to
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what seems to be a single phonetic segment which I will transcribe [r] because it seems to be very
much like the phone spelled r in Czech” (Harris 1969:47). Harris’s descriptions suggest that in careful
speech, underlying /sr/ clusters are realized as unreduced [zr] both within and across words, whereas
casual speech favors coalescence of the cluster into the single fricative rhotic [r].
(5)

a.
b.

Israel
/sr/
es religioso /s#r/

[izrael ~ irael]
[ez relixjoso ~ e relixjoso]

‘Israel’
‘he is religious’

Furthermore, the syllable-initial trill [r] of careful speech alternates with a voiced strident fricative in
casual speech, which Harris transcribes as [z̀]:
(6)

a.
b.

la ropa
perro

[la ropa ~ la z̀opa]
[pero ~ pez̀o]

‘the clothes’
‘dog’

Harris notes that although native speakers feel an articulatory difference between the fricative [r]
derived from /sr/ and the syllable-initial fricative [z̀] in casual speech, as in the near-minimal pairs in
(7), “they do not seem objectively to hear any difference” (Harris 1969:47).
(7)

a.
b.

Israel
irreal
es religioso
irreligioso

/sr/
/r/
/s#r/
/r/

[irael]
[iz̀eal]
[e relixjoso]
[iz̀elixjoso]

‘Israel’
‘unreal’
‘he is religious’
‘irreligious’

These data parallel the findings of Solé (1999, 2002), discussed in Section 2.1, whose Catalan subjects
sometimes realized both underlying /sr/ and /r/ as a single fricative segment, transcribed by Solé as [].
As in Catalan, the perceptual difference between Harris’s [r] (< /sr/) and [z̀] (< /r/) is apparently
insufficient for listeners to recover an underlying contrast between /sr/ and /r/.

3. An exploratory study of /sr/ cluster realization in Latin American Spanish
Beyond Harris’s (1969) observations of the Mexico City dialect, little empirical work has been
done to investigate the realization of /sr/ clusters across different varieties of Latin American Spanish.
The present study draws from a corpus of fieldwork data representing seven different Latin American
countries in order to examine the behavior of syllable-initial trills after /s/ and in other contexts.

3.1. Fieldwork corpus and informants
The phonetic data utilized in this study come from an extensive corpus of Spanish fieldwork
material consisting of recorded interviews and readings of literary texts of varying lengths. The overall
corpus was constructed through consultation with native speaker informants from over 25 different
regions throughout the Spanish-speaking world, with the speaker’s place of origin indicated at the start
of each recording. Informants were initially recorded on reel-to-reel tape, and the recordings were later
digitized and stored on CD-ROM in MPEG format at 22,050 Hz and 16-bit.1
The selection of corpus informants for inclusion in the study was guided by the criterion of
maintenance (versus aspiration or deletion) of postnuclear /s/ before non-rhotic consonants and before
pause. This criterion was crucial in order to avoid potential confounding effects with respect to the
realization of /s/ before syllable-initial trills. For example, if an informant were to exhibit aspiration or
deletion as a general process affecting postnuclear /s/, then it would be difficult to know whether to
attribute fricative reduction before trills to the presence of the following rhotic or to the more general
process of postnuclear aspiration/deletion. The phonetic and phonological descriptions of Latin
1
The fieldwork corpus was made available by John Dalbor at the Pennsylvania State University and subsequently
digitized under the supervision of Eric Bakovic at the University of California, San Diego.
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American Spanish varieties provided by Lipski (1994) served as a preliminary step in the identification
of conservative, /s/-retaining dialect zones as represented in the corpus. Subsequently, recordings of
speakers from those zones were inspected both aurally and spectrographically in order to verify
whether the informants met the criterion of /s/-maintenance. Exclusion of speakers who exhibited a
substantial frequency of [h] and/or [Ø] allophones of postnuclear /s/ yielded a total of 24 informants,
whose background information is provided in Table 1.2
Subject
VS
AP
ER
EP
SJ
AU
VJ
LR
JC
EM
MA
GB

Gender
Female
Male
Female
Female
Male
Male
Female
Male
Male
Male
Female
Male

Country
Bolivia
Bolivia
Bolivia
Colombia
Colombia
Costa Rica
Ecuador
Ecuador
Ecuador
Ecuador
Ecuador
Ecuador

Place of origin
La Paz
Potosí
Potosí
Bogotá
Manizales
San José
(highlands)
Cuenca
Guayaquil
Imbabura
Latacunga
Tabacundo

Subject
CM
EJ
JR
MO
AC
RB
EQ
CS
JG
JM
FJ
EM

Gender
Male
Male
Male
Male
Male
Female
Female
Male
Male
Male
Male
Female

Country
Guatemala
Guatemala
Guatemala
Guatemala
Honduras
Honduras
Mexico
Mexico
Mexico
Mexico
Mexico
Mexico

Place of origin
(unknown)
(unknown)
(unknown)
(unknown)
(unknown)
(unknown)
Chihuahua
Mexico City
Mexico City
Monterrey
Torreón
Orizaba

Table 1: Background information for 24 informants of /s/-retaining Latin American Spanish dialects.

3.2. Data elicitation
Morpheme-internal /sr/ clusters are practically nonexistent in Spanish, and Harris (1969:47) cites
Israel, with its derivatives (e.g., Israelita ‘Israelite’), as the unique example. Word-internal /sr/ clusters
can be derived through prefixation, as in desratizar ‘to exterminate rodents’ and posromántico ‘postromantic’. Since derived /sr/ clusters are relatively more frequent due to juxtaposition of the two
segments across word boundaries, the phrasal environment was chosen for investigation, along with
several other contexts containing syllable-initial trills. Recordings of a literary passage of
approximately 420 words in length were selected from the corpus. Each of the 24 informants had been
recorded reading this same text, which contained syllable-initial trills in five distinct phonological
contexts, as shown in Table 2.
Sentence(s)
1. La hacienda y sus dependencias abarcaban un terreno muy extenso.
‘The ranch and its premises covered a very extensive terrain.’
2. Estaban rodeadas de un enorme patio.
‘They were surrounded by an enormous yard.’
3. En los establos tenía magníficos bueyes. Recuerdo como si fuera ayer cuando los vi por
primera vez.
‘In the stables he had magnificent oxen. I remember as if it were yesterday when I saw
them for the first time.’
4. La casa, el patio, las dependencias y los campos que rodean la casa.
‘The house, the yard, the premises, and the fields that surround the house.’
5. Constan de las cuadras, los establos, los rediles, las pocilgas y los gallineros.
‘They consist of blocks of houses, stables, sheep pens, pigsties, and henhouses.’

Context
/VrV/
/Vn#rV/
/Vs##rV/

/V#rV/
/Vs#rV/

Table 2. Tokens of syllable-initial rhotics extracted from corpus recordings of a literary text reading.

2

Postnuclear /s/ is routinely weakened in the coastal regions of Ecuador, where the city of Guayaquil is located, as
well as in most of Honduras (Lipski 1994:248, 271 and references cited therein). However, close inspection of
their corpus recordings revealed that speakers JC (Guayaquil) and AC and RB (Honduras) all satisfy the criterion
of /s/-maintenance, as do the four Guatemalan informants whose place of origin is not known. Finally, although
speakers from highland Peru retain postnuclear /s/ (Lipski 1994:320), no Peruvian informants were included in the
present study because the corpus recordings of the text employed for data elicitation were incomplete.
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3.3. Phonetic categorization of tokens
Tokens containing syllable-initial rhotics were extracted from the corpus recordings, converted to
WAV format, and subsequently analyzed via waveform and spectrogram with version 2.6 of the
Summer Institute of Linguistics Speech Analyzer software package. The recordings provided a total of
120 potential tokens, i.e., 24 per each of the phonological contexts shown in Table 2. Due to noise
interference on the original recordings, however, five tokens were discarded (one from the /Vn#rV/
context and four from /V#rV/). The remaining 115 tokens were segmented and phonetically
transcribed based on the acoustic analysis and auditory inspection. As shown in Table 3, seven distinct
rhotic allophones were observed. These realizations can be further classified acoustically as
[+strident], with substantial aperiodic noise visible in the upper spectra, or [−strident], with minimal or
no such noise present. Henceforth, I represent rhotic stridency as [r], which subsumes the various
phonetic symbols employed by Harris (1969) and Solé (1999, 2002), as seen in Section 2.
[+strident] rhotics
pre-stopped voiced fricative
voiced fricative
voiceless fricative

[dr]
[r]
[r]

[−strident] rhotics
approximant
tap
trill
voiced stop

[]
[]
[r]
[d]

Table 3. Phonetic categorization of syllable-initial rhotic tokens.
Representative waveforms and spectrograms are provided in Figures 1 through 4 for the four most
frequently occurring phonetic categories, i.e., approximant, voiced fricative, voiceless fricative, and
trill, along with a qualitative description of acoustic characteristics for each category. (Allophonic
frequency data are presented and discussed in detail in Section 4.)

Figure 1: los campos que rodean ‘the fields that surround’ (speaker ER from Potosí, Bolivia).
Approximant []: minimal aperiodic noise in the upper spectra, formant structure present.
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Figure 2: los rediles ‘the sheep pens’ (speaker VS from La Paz, Bolivia). Voiced fricative [r]:
substantial aperiodic noise in the upper spectra, glottal tone present.

Figure 3: estaban rodeadas ‘they were surrounded’ (speaker EJ from Guatemala). Voiceless fricative
[r]: substantial aperiodic noise in the upper spectra, glottal tone absent.
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Figure 4: un terreno ‘a terrain’ (speaker FJ from Torreón, Mexico). Two-contact trill [r]: no aperiodic
noise in the upper spectra, two constriction periods of lesser intensity with intervening period of
vowel-like formant structure.

4. Results and discussion
Figure 5 indicates the frequency counts for the seven rhotic categories across all phonological
contexts for the 24 informants combined. Overall, approximant and voiced fricative realizations were
the most common (28% and 27%), followed by voiceless fricatives and multiple trills (19% and 16%).
Pre-stopped voiced fricatives, taps, and voiced stops occurred with much smaller frequencies (at or
below 6%). These results are presented by geographic region in Table 4 in order to give an idea of how
the various rhotic allophones are distributed across varieties/speakers.
voiced stop 1%
tap 3%
pre-stopped
voiced fricative
6%

approximant
28%

trill 16%

voiceless
fricative 19%

Phonetic category
approximant
voiced fricative
voiceless fricative
trill
pre-stopped voiced fricative
tap
voiced stop
TOTAL

voiced fricative
27%

Figure 5: Overall frequency of syllable-initial rhotic allophones.

N
32
31
22
18
7
4
1
115
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Bolivia

Colombia Costa Rica Ecuador

Guatemala Honduras Mexico

approximant

3 (20%)

6 (60%)

1 (20%)

3 (10%)

2 (11%)

2 (25%)

14 (47%)

voiced
fricative

6 (40%)

2 (20%)

2 (40%)

13 (45%)

2 (11%)

1 (13%)

5 (17%)

voiceless
fricative

5 (33%)

—

1 (20%)

2 (7%)

9 (50%)

3 (38%)

3 (10%)

trill

—

2 (20%)

8 (28%)

4 (22%)

1 (13%)

3 (10%)

pre-stopped
voiced fricative

—

—

—

3 (10%)

tap

—

—

1 (13%)

2 (7%)

—
1 (20%)
—

voiced
1 (7%)
—
—
stop
TOTALS 15 (100%) 10 (100%) 5 (100%)

3 (10%)
—
—

—
1 (6%)
—

29 (100%) 18 (100%)

—

—

8 (100%) 30 (100%)

Table 4. Geographic distribution of syllable-initial rhotic allophones.
In recent empirical work, Hammond (1999, 2002) has argued that the three-contact trill prescribed
by the Real Academia Española does not occur in normal discourse in the speech of the vast majority
of native Spanish speakers. Given that several of the dialects analyzed by Hammond are non-trill
varieties, it is not surprising that the overall frequency of occurrence of prescribed trills is so low. With
respect to dialects that are reported to have trills, Hammond demonstrates that even approximants and
other realizations can be found as phonetic variants. Such a finding is also consistent with recent
experimental work by Blecua (2001), who shows that two-contact trills may alternate with
approximants in Castilian Spanish. In the present study, only 16% of all syllable-initial rhotic tokens
were categorized as trills, and only one of these tokens exhibited three constriction periods of lesser
intensity with intervening periods of vowel-like formant structure. The remaining trills presented just
two contacts, as illustrated by the sample token in Figure 4. Thus, multiple-contact trills seem quite
rare in general, and non-trilled realizations constitute 84% of the tokens produced by the Latin
American informants in the recordings chosen from the fieldwork corpus. Again, the preponderance of
non-trilled rhotics is not surprising, given the likelihood that these informants are, in fact, speakers of
non-trill varieties of Spanish. Lipski (1994) documents fricative realizations of syllable-initial trills
(often conditioned by extra-linguistic variables and usually accompanied by affrication of tr clusters)
for all of the geographic zones represented in the corpus recordings, namely the altiplano highlands of
Bolivia (p. 189), the central highlands of Colombia (p. 209), the central valley of Costa Rica (p. 222),
the central and southern highlands of Ecuador (pp. 248-249), Guatemala (p. 265), the educated speech
of Tegucigalpa, Honduras (p. 272), and Mexico (p. 279). To be sure, a more representative and better
distributed sampling of speakers across regions is necessary in order to ascertain the true phonological
status of syllable-initial trills in these varieties.
Given a binary acoustic classification based on the presence of substantial aperiodic noise in the
upper spectra, frequency counts reveal the distribution of strident versus non-strident rhotic allophones
in Figure 6. Due to the small number of observed frequencies for some of the seven phonetic
categories in Figure 5, cross-tabulation with phonological contexts resulted in several expected
frequency values smaller than five, which violates the assumptions of the multinomial Chi-square test
of association. Therefore, the phonetic categories were collapsed into two groups according to
stridency in order to attain the minimum acceptable value for expected frequencies. The Chi-square
statistic based on this grouping yields significant results (χ2 (df 4, n 115) = 19.40, p<.001), suggesting
that rhotic stridency is dependent upon phonological context. Strident rhotics are most often favored
after /s/ and less so postpausally, while non-strident rhotics are favored after /n/ and postvocalically. In
word-medial intervocalic position, strident rhotics are roughly as common as non-strident rhotics. In a
more controlled experimental study, Lewis (2004) had four Spanish speakers from Spain and Latin
America pronounce word-initial rhotics embedded in carrier phrases. Speakers produced more
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instances of ‘failed trills’ after /s/ than after /n/, /l/, vowels, or pause. In the present study, the /Vs#rV/
context stands out, favoring strident rhotics more than other contexts.
90%
80%

Frequency of occurrence

70%
60%
50%
40%
30%
20%
10%
0%

/Vs#rV/

/Vs##rV/

/Vn#rV/

/V#rV/

/VrV/

strident rhotic

83%

63%

35%

25%

46%

non-strident rhotic

17%

38%

65%

75%

54%

Figure 6: Frequency of strident versus non-strident rhotic allophones by context.
Figure 7 gives a comparison of the word-boundary context /Vs#rV/ and the utterance-boundary
context /Vs##rV/, based on four categories of /sr/ realizations adapted from Solé (2002:360-361). Type
1, with a single trill and no remaining trace of /s/, was found to be the most frequent realization at
syllable and word boundaries in Catalan, but no such realizations were found for the Latin American
Spanish informants in the present study. Rather, Type 2, with a non-trilled rhotic and loss of the
sibilant, was the most common category observed in the word-boundary context (58%), followed by
Type 3, with /s/ retained before a non-trilled rhotic (38%). When Type 3 was found across word
boundaries, the resulting cluster always agreed in voicing, i.e., either [zr] or [sr]. It is interesting to
note that only the word-boundary context showed any loss of the sibilant before rhotics (58% for Type
2). The failure of sibilant deletion in the utterance-boundary context is not surprising given the pause
that intervenes between /s/ and the following rhotic. Recall that for Catalan, Solé (2002) found
unassimilated sibilant-trill realizations (Type 4) only at major boundaries with an intervening pause of
at least 70 ms. The pauses in all of the /Vs##rV/ tokens in the present study were 120 ms or greater in
duration. However, non-trilled rhotics were much more common than trills in this context (92% for
Type 3 versus 8% for Type 4). Finally, Type 4 was documented for the word-boundary context, but
only for speaker LR (Cuenca, Ecuador). The appearance of unreduced [z#r] in this environment is
reminiscient of Harris’s (1969) description of /sr/ realization in careful speech styles in Mexico City
Spanish, as shown in (5b). In contrast, Solé’s Catalan informants failed to produce this type of
realization across minor prosodic boundaries.
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100%
90%

Frequency of occurrence

80%
70%
60%
50%
40%
30%
20%
10%
0%

/Vs#rV/

/Vs##rV/

(1) Assimilated: no sibilant + trill

0%

0%

(2) Assimilated: no sibilant + non-trill

58%

0%

(3) Untrilled: sibilant + non-trill

38%

92%

(4) Unassimilated: sibilant + trill

4%

8%

Figure 7: /sr/ sequences at word boundary versus utterance boundary.
In the following section, I consider some implications of the results presented above for /sr/
cluster realizations in Latin American Spanish when compared to patterns observed in other Romance
varieties.

5. Articulatory and aerodynamic factors in the patterning of /sr/ clusters
Solé (1999, 2002) argues that lingual fricatives and trills have more narrowly constrained
articulatory and aerodynamic manner requirements in comparison to other consonants. (See also the
‘Degree of Articulatory Constraint’ (DAC) model of Recasens et al. 1997 and Recasens and Pallarès
1999.) If these requirements are not met, due to maximal overlap with adjacent consonants, then
frication or tongue-tip vibration may not be produced. Because trilling is more sensitive to changes in
aerodynamic conditions, trills are even more constrained than lingual fricatives. Solé's (2002:370-375)
study of oral pressure variation shows that trills decay earlier than lingual fricatives and that they often
decay into fricatives or approximants. These differences explain why lingual fricatives disappear
before trills across weak prosodic boundaries in Catalan: “As the time to attain the critical crosssectional area of constriction and to build up the oral pressure for frication becomes shorter, due to
anticipatory movements for the trill, the pressure drop required for frication is not achieved. This
results in both aerodynamic and acoustic lack of turbulence” (Solé 2002:381). The same explanation
applies to other Ibero-Romance varieties in which lingual fricatives are lost before trills, such as
Castilian Spanish (1a) and Portuguese (1b).
A look beyond Ibero-Romance shows that lingual fricative+trill sequences are not always
systematically reduced. Solé (2002:353) notes that Italian retains /s/ before trills, “most probably due
to the widespread insertion of epenthetic sounds at consonant release which allows the sequencing
(i.e., lack of overlap) of gestures for the fricative and the trill.” The presence of the intervening audible
release [ə] in (8a) suggests that the tongue tip gestures for [r] and voiceless [s] are temporally separated
across the word boundary. Within the word in (8b), the trill is produced with an initial epenthetic [d]
and commonly realized as a tap, and the fricative [z] matches the following consonant in voicing.

11

(8)

a.
b.

autobus rosso
Israele

[autobusə rs]
[izdral ~ izdal]

‘red bus’
‘Israel’

The Ibero-Romance and Italian data suggest that articulatory timing interacts crucially with the
aerodynamic factors that govern the production of fricatives and trills. In Articulatory Phonology,
gestures are dynamically, spatio-temporally defined articulatory movements that produce a
constriction in the vocal tract (Browman and Goldstein 1989, 1990, 1991, 1992). Gestures have
internal duration, are temporally coordinated with respect to each other, and may exhibit varying
degrees of overlap.3 The hypothesized timing relationships in Figure 8 depict varying and gradient
degrees of overlap between the adjacent tongue tip gestures for the fricative and the trill. Less overlap
allows for the sequential realization of both gestures, while greater overlap favors some modification
of the underlying cluster, by bleeding the aerodynamic requirements for trilling and/or frication of the
preceding /s/. It is plausible that the degree of gestural overlap in /sr/ sequences varies systematically
across languages, dialects, speech styles, and prosodic contexts. For example, Italian presumably
favors minimal overlap both across and within word boundaries in (8a,b). In contrast, Catalan exhibits
minimal overlap only across major prosodic boundaries in (3), while maximal overlap is the preferred
configuration across minor boundaries in (2).4
Less overlap

Greater overlap

Unassimilated: sibilant + trill

Assimilated: no sibilant + (non-)trill

Figure 8. Variation in the degree of gestural overlap between /s/ and a following trill.
But why is there a predominance of non-trilled rhotics after /s/ across word boundaries (i.e., Types
2 and 3) in the Latin American Spanish data, as shown in Figure 7? The explanation most likely
involves cross-linguistic differences in the phonological specification of syllable-initial rhotics. In
Catalan and other Romance varieties that prefer syllable-initial trills, co-production with a preceding
lingual fricative results in aerodynamically-driven deletion of the latter, as explained above. On the
other hand, if the Latin American dialects sampled in the present study constitute non-trill varieties, as
suggested in Section 4, then the lack of trilling in post-fricative rhotics is explainable independently of
gestural overlap. One possibility is that the underlying representation of the rhotic contains no
specification for lingual trilling and that the surface form is simply a faithful realization of the input.
Alternatively, cross-linguistic differences may also have a basis in the relative markedness of trills visà-vis other rhotic types. As shown in Figure 5, the three most common rhotic allophones observed in
the Latin American informants’ corpus recordings do not involve trilling (i.e., 28% approximants, 27%
voiced fricatives, and 19% voiceless fricatives). As shown in Figure 6, syllable-initial rhotics
commonly have non-trilled, strident realizations in contexts other than after /s/ across word
boundaries. The appeal made here to faithfulness to underlying specifications and to the relative
markedness of surface rhotics naturally suggests the possibility of a formal analysis in terms of
Optimality Theory (Prince and Smolensky 1993). Such an account is beyond the scope of this paper,
but along these lines see, for example, Colantoni’s (2001) constraint-based approach to the rise and fall

3

For other analyses of dialectal phonetic variation in Spanish rhotics within the framework of gestural phonology,
see Bradley (1999, 2004, 2005), Bradley and Schmeiser (2003), and Schmeiser (in press).
4
The reduction of /s/ before trills can also be understood in terms of a categorical phonological rule that brings
about “higher level restructuring of consecutive motor commands for /s/ and /r/ in a single articulatory gesture”
(Solé 2002:381). For a development of this approach in Optimality Theory (Prince and Smolensky 1993), see
Bradley (in press), in which a phonotactic constraint against [strident][vibrant] clusters in the lexical phonology
accounts for word-level distributional restrictions on hypercorrective /s/-insertion in Dominican Spanish.
Presumably, such a constraint is necessary to explain the quasi-categorical absence of morpheme-internal
/s/+rhotic sequences in all Spanish varieties (see the discussion in Section 3.2 above).
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of assibilated rhotics in Argentine Spanish dialects. Whatever the mechanism responsible for the
infrequency of syllable-initial trills in the Latin American Spanish varieties, gestural timing still plays
a role in the realization of /sr/ clusters in the word boundary context. Type 2 realizations, which
involve loss of the sibilant, plausibly involve greater overlap of the fricative and non-trilled rhotic,
such that the duration of the cluster is reduced to a range approximating that of a single segment. Type
3 realizations, with /s/ retained, would reflect lesser degrees of overlap, allowing for a longer overall
duration of the cluster.

6. Conclusion
In this paper, I have presented and analyzed corpus-based fieldwork data from Latin American
Spanish dialects in an initial exploration of /sr/ cluster realization. Investigation using waveform and
spectrographic analysis of syllable-initial rhotics has revealed trends that resonate with recent
empirical work detailing a wide range of phonetic variation in the realization of trills across different
Spanish varieties (e.g., Blecua 2001, Colantoni 2001, Hammond 1999, 2002, Lewis 2004).
Specifically, prescriptive three-contact trills were virtually unattested for the Latin American
informants consulted, and shorter trills were quite infrequent in comparison to non-trilled rhotics.
Strident fricative realizations were especially common in the context of a preceding lingual fricative,
but they also appeared in other syllable-initial environments.
While Solé’s (1999, 2002) findings for Catalan suggest that the assimilation of lingual fricatives to
following trills is complete and categorical in the majority of cases across minor prosodic boundaries,
this type of realization was not found in the Latin American Spanish corpus data analyzed here.
Rather, the most commonly observed realizations in the word-boundary context include non-trilled,
and especially strident, rhotics with either maintenance or deletion of the preceding sibilant.
Consideration of broader patterns of /sr/ cluster realization across different Romance varieties suggests
an interaction of aerodynamic and articulatory factors. Lingual fricatives and trills impose strict
aerodynamic requirements for the achievement of their respective manner types, and intergestural
timing has an impact on whether and how these requirements are met. The interplay of these factors
underlies the range of /sr/ cluster realizations observed across Romance varieties, and the patterns
documented here for the Latin American Spanish informants can thus be understood as part of a
broader cross-linguistic typology of gestural timing patterns.
This investigation has provided an empirical foundation upon which future research must build.
Specifically, future studies should include more informants from different Latin American Spanish
varieties in order to corroborate or refute the phonetic patterns documented here. Future investigations
should also examine a wider range of prosodic environments and speech tasks within a more
controlled experimental design in order to determine systematic influences on the realization of /sr/
sequences.
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