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Consonant deletion and Eastern Andalusian Spanish vowels:
The effect of word-final /s/, /r/, and /0/ deletion on /i/
Alfredo Herrero de Haro
University of Wollongong
Abstract
Syllable-final consonant deletion has been widely documented in Eastern Andalusian
Spanish, although the effects of consonant deletion on preceding vowels are still unknown.
Studies analyzing syllable-final consonants in Eastern Andalusian Spanish have focused on
/-s/, disregarding other consonants which are also deleted in this position. The present paper
aims to extend this traditional focus by analyzing how /-s/, /-r/, and /-0/ deletion affects
preceding /i/. After analyzing 383 samples of /i/ word-finally and before underlying word-
final /s/, /r/, and /8/ in Western Almeria (Eastern Andalusia), it is confirmed that the deletion
of these three consonants changes the quality of preceding /i/. Furthermore, the results of a
perception test confirm that speakers of Eastern Andalusian Spanish can identify whether or
not /i/ is followed by an underlying /-s/, /-t/, or /-08/ and they can also identify two types of /i/
in isolation: word-final /i/ and /i/ preceding underlying /-1/; this identification occurs at a rate
which is statistically significant. It is hypothesized that, apart from vowel height and
frontness, a suprasegmental feature could be the perceptual cue used to identify an underlying

consonant after a vowel in this variety of Spanish.
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1. Introduction

Eastern Andalusian Spanish (henceforth EAS) is the variety of Spanish spoken in Eastern
Andalusia, which is comprised of the provinces of Almeria, Granada, Jaén, and Cdérdoba
(Jiménez Ferndndez 1999; Villena Ponsoda 2000; Moya Corral 2010). Coda consonant
deletion has been extensively documented in this geolect by several researchers (e.g. Wulff
1889; Navarro Tomas 1938, 1939; Salvador 1957, 1977; Sanders 1994, 1998; Henriksen
2017); however, the effects of consonant deletion on neighbouring segments are still debated
(Herrero de Haro 2016).

Although most consonants are deleted syllable-finally in EAS (Alvar et al. 1973;
Rodriguez-Castellano and Palacio 1948a, 1948b; O’Neill 2010), researchers have focused on
/-s/ due to its high functional load in Spanish (Gerfen and Hall 2001). For example, in
Spanish, /-s/ can mark plurality (e.g. cosa ‘thing’ vs cosas ‘things’), it can contrast second
and third persons of verbs in some tenses (e.g. habla ‘he/she talks’ vs hablas ‘you singular
talk’) and it can also differentiate between words ( me ‘me, to me’ vs mes ‘month’).

To date, the main reported consequence of /-s/ deletion on EAS vowels is “vowel
opening” (Alvar et al. 1973: map 1696; Salvador 1977). According to many researchers (e.g.
Navarro Tomas 1938, 1939; Corbin 2006; Pefalver Castillo 2006), vowels preceding /-s/
deletion undergo opening and this vowel opening marks an underlying /-s/. This vowel
opening is used to differentiate Western Andalusian Spanish (henceforth WAS) from EAS
(e.g. Villena Ponsoda 2000).

Previous studies have focused on /Vowel/ vs /Vowel + deleted /s// (/V/ vs /V¥/) in
EAS and the present paper aims to analyze other contrasts to ascertain whether EAS speakers
can differentiate between word-final /i/ ([i]) and /i/ preceding underlying /-s/ ([1%]), /i/
preceding underlying /-r/ ([i']), and /i/ preceding underlying /-0/ [i°]). Whether /-s/, /-r/, and

/-0/ deletion changes the quality of a preceding /i/ to different degrees has not been



investigated yet. This, however, has been done for /e/, /o/, and /a/ (Herrero de Haro 2016,
2017a, 2017c) and these findings will be contrasted with the ones for /i/ later on. In the
interest of clarity, underlying consonants which are not pronounced by the speakers are
written in superscript. It is worth noting that, in Spanish, /r/ and /¢/ are only contrasted in
intervocalic position. These two phones merge in syllable-final position and the phonetic
output can vary from tap to trill; this variation is governed by dialectical and stylistic
variation (e.g. Blecua Falgueras 2005; Bradley 2014). Following Monroy and Hernandez
Campoy (2015), T will transcribe the syllable-final rhotic as /1/.

Changes in the phonetic-phonological system of a language tend to affect multiple
sounds (Alarcos Llorach 1976:12). However, languages devise new developments to solve
any loss of distinction which may arise in a phonemic system (Alarcos Llorach 1976: 122).
These ideas motivated the current study in order to investigate whether they are in operation
when it comes to /-s/, /-r/ and /-0/ deletion.

Many scholars (e.g. Rodriguez-Castellano and Palacio 1948a, 1948; Alarcos Llorach
1983; Martinez Melgar 1994; Jiménez and Lloret 2007; Tejada Girdldez 2012), have posited
theories on the phonetic and phonemic systems of EAS. However, the perception of features
of EAS by native speakers has not been considered when developing these theories. To my
knowledge, Garcia Marcos (1987), O’Neill (2010), and Torreira (2007b) are among the few
studies analyzing speech perception in EAS. The perception of underlying /-s/ has been
studied in other varieties of Spanish (e.g. Torreira 2007a, 2007b, 2012 and Vida Castro and
Villena Ponsoda 2016 for Western Andalusian Spanish; Figueroa 2000 for Puerto Rican
Spanish), but I believe that these findings cannot be applied to EAS as, unlike EAS, those
varieties of Spanish do not present consistent vowel opening.

Thus, the present paper complements as well as supplements the extensive literature

on word-final consonant deletion in Andalusian Spanish and has four objectives: 1) to



analyze whether /i/ is subject to vowel opening before deleted /-s/, /-t/, and /-8/ in EAS; 2) to
study whether /-s/, /-r/, and /-0/ deletion causes different changes to the quality of a preceding
/i/; 3) to ascertain if EAS speakers from Western Almeria can identify whether or not /i/ is
followed by an underlying consonant; and, if so, 4) to see whether these speakers can identify
in each case whether /i/ is followed by underlying /-s/, /-t/, or /-6/.

Speech samples from 24 speakers from El Ejido (Almeria) are analyzed acoustically
to measure F1 and F2 values for word-final /i/ and for /i/ preceding deleted word-final /s/, /1/,
and /0/. It is worth remembering that a higher F1 corresponds to more open vowels; a higher
F2 corresponds to vowels pronounced further front. Following this, a perception test with
native speakers from this area is carried out to ascertain whether EAS speakers can
distinguish between [i], [i*], [i'], and [i%]. Perception studies have also been ignored in EAS
(Bishop 2007), and this paper intends to explore the relationship between the vowel contrasts
that EAS speakers produce and perceive.

This article is organized into 7 sections. The introduction is in Section 1 and Section 2
includes a review of literature. Section 3 examines the acoustic data obtained for word-final
[i], [i*], [i'], and [i%] and Section 4 analyzes the perception of [i], [i*], [i'], and [i%] in EAS
speakers. The results from both types of analyses are discussed in Section 5. The conclusions
of the study are outlined in Section 6 and the bibliography is presented in Section 7.

2. Literature review

Many researchers have quantified EAS vowel opening acoustically (e.g. Martinez
Melgar 1994, Sanders 1998, Henriksen 2017), although other authors have argue against this
opening (e.g. Martinez Melgar 1986; Carlson 2012). Vowel opening, however, refers to the
phonetic realization of vowels, while the phenomenon by which vowel opening carries the

semantic function of underlying /-s/ is referred to as “vowel doubling . 1t is worth noting that



EAS is the only variety of Spanish where systematic vowel opening has been reported
(Henriksen 2017).

Regarding vowel opening, high vowels have been a particular point of discussion,
with many researchers debating whether the Spanish high vowels are subject to opening at
all. Some authors argue that /i/ and /u/ open when they precede underlying /-s/ (e.g. Salvador
1957; Penalver Castillo 2006; Martinez Melgar 1986, 1994), while others say that they do not
(e.g. Navarro Tomas 1938, 1939; Sanders 1998; Henriksen 2017).

The phonemic role of vowel opening has also been widely discussed. Some scholars
have argued in favour of vowel doubling (e.g. Penalver Castillo 2006; Herrero de Haro 2016);
others argue that vowel opening does not have phonemic value and reject vowel doubling
(Lopez Morales 1984; Mondéjar Cumpian 1979; Martinez Melgar 1986). Furthermore, the
fact that vowel opening is restricted to word-final position has also been presented by some
scholars as evidence that vowel opening cannot be a phonemic feature (e.g. Contreras Jurado
1975, Cerda Mass6 1992). Herrero de Haro and Hajek (in press), however, give examples of
word-internal vowel opening preceding debuccalized consonants. Alarcos Llorach (1958,
1983), Contreras Jurado (1975), and Cerda Masso (1992), on the other hand, propose “vowel
system doubling” instead of vowel doubling. Vowel doubling assumes that EAS vowels and
their open counterparts are different phonemes, while vowel system doubling assumes that
open vowels are affected by a prosodeme; the difference between a vowel and its open
counterpart is of a similar nature to the difference between an unstressed and a stressed
vowel.

Some research has already been carried out regarding the effects of the deletion of
different consonants on preceding vowels but this has been very limited. Wulff (1889)
described different effects of consonant deletion on previous vowels (e.g. different degrees of

vowel lengthening depending on which underlying consonant followed each vowel).



Likewise, Alvar et al. (1973: maps 1626 and 1629) noticed how deleted /-s/ and /-6/ are not
neutralized word-finally across Andalusia; vowel quality seemed to differ depending on
whether a vowel is followed by underlying /-s/ or /-0/. Furthermore, studies on EAS vowels
have been carried out perceptually and no acoustic analyses have been performed on such
phenomena.

At this point, it is worth reviewing the results obtained in previous studies for the F1
and F2 of EAS and Castilian Spanish (henceforth CS) /i/ before analyzing how /-s/, /-t/, and
/-0/ deletion changes the quality of /i/ in Western Almeria; unlike EAS, CS is characterized
by maintaining all consonants in coda. All values in these tables have been rounded to the

nearest whole number.

Table 1. Formant values for Castilian and EAS [i] in open syllable and for EAS [i°].

Study Type of /i/ F1 F2
Alarcos Llorach (1976) Castilian /i/ 400 2000
Quilis (1981) Castilian /i/ 240 2450
Quilis and Esgueva (1983) | Castilian /i/ Male 268 2342
Quilis and Esgueva (1983) | Castilian /i/ 265 (male) 2318 (male)
241 (female) 2835 (female)
Martinez Celdran (1984) Castilian /i/ 346 2198
Martinez Celdran (1995) Castilian /i/ in 20-30-year-old 313 (male) 2200 (male)
speakers 369 (female) 2685 (female)
Mean value 305 2379
Martinez Melgar (1986) EAS /i/ 382 2050
Martinez Melgar (1994) EAS /v/ 389 2166
Sanders (1994) EAS /i/ 341 2245
Sanders (1998) Pretonic EAS /i/ 353 2234
Sanders (1998) Tonic EAS /i/ 330 2257
Corbin (2006) EAS /i/ 368 2600
Mean value 361 2259
Martinez Melgar (1986) EAS /i/ preceding deleted /-s/ 382 2005
Martinez Melgar (1994) EAS /i/ preceding deleted /-s/ 411 2073
Sanders (1994) EAS /i/ preceding deleted /-s/ 349 2215
Sanders (1998) Pre-tonic EAS /i/ preceding 354 2217
deleted /-s/
Sanders (1998) Tonic EAS /i/ preceding deleted 343 2213
/-s/
Corbin (2006) EAS /i/ preceding deleted /-s/ 429 2460
Mean value 378 2197




These reported F1 and F2 values suggest that EAS /i/ is more open and back than its
CS counterpart. This shows a tendency of EAS /i/ towards centralization if compared with CS
/i/. Herrero de Haro (2016, 2017a) shows a similar tendency towards centralization for EAS
/e/ and /o/ when compared to CS vowels. This is in line with Corbin’s (2006) findings. This
tendency towards centralization is what might have prompted some scholars to refer to the
distinction between word-final EAS vowels and EAS vowels preceding underlying /-s/ as
word not affected by prosodeme of openness vs affected word (Contreras Jurado 1975) or as
open vs non-open vowel distinction (Martinez Melgar 1986).

As we can see in Table 1, Martinez Melgar (1986) reports exactly the same value for
the F1 of [i] as for [i’]; however, she reports backing of /i/ preceding deleted /-s/. Likewise,
Martinez Melgar (1994), Sanders (1994, 1998), and Corbin (2006) report opening and
backing of /i/ before underlying /-s/, although Sanders (1994) reports only a slight opening of
/i/ and Sanders (1998) reports only a very slight opening of pre-tonic /i/. As explained in
Herrero de Haro (2016, 2017a), these authors also present opening of /e/ and /o/ preceding
underlying /-s/. Corbin (2006), however, measured F1 and F2 values for three different
realizations of /i/: [is] (F1 393, F2 2560), [ih] (F1 415, F2 2540), and [i*] (F1 424, F2 2540).
As Corbin (2006) reported for /e/ and /o/, /i/ is more open when it precedes /-s/ deletion than
when it precedes [s]; the degree of opening of /i/ preceding [h] is between that found in [1°]
and in [is]. As one reviewer pointed out, there is a 20-year gap between some of the studies
mentioned in Table 1; calculating the mean for the F1 and F2 is useful to understand
variability between [i] and [i°] but it must be noted that a linguistic change could have taken

place in those two decades.



3. Acoustic study

3.1. Data collection: Acoustic study

The present study analyzes the speech of El Ejido (a town in Western Almeria which is 36km
west from the border with Granada province). The researcher visited his native town of El
Ejido and interviewed speakers from the area. The interviewees were friends and family of
the researcher, students from local primary and secondary schools, and general members of

the public who were approached in parks and in the street.

Table 2. Age and gender of the speakers recorded.

Gender Number of Speakers per Age range Mean age Stan Dev
speakers age group
Male 15 4:<20 12-78 32 years 6 months 17.03
9:20-50
2:>50
Female 9 1: <20 17-78 42 years and 4 months 21.05
5:20-50
3:>50

All the speakers recorded for this study were native to El Ejido and their speech
displayed the typical characteristics of EAS (e.g. deletion of coda consonants, vowel opening
before underlying consonants). None of the 24 speakers recorded for this study presented
either seseo (pronouncing /0/ as [s]: cinco ['sinko] ‘five’) or ceceo (pronouncing /s/ as [0]: s7
[01] ‘yes’); that is, they all differentiated /s/ as in casa [ kasa] ‘house’ from /0/ as in caza
['kaBa] ‘hunt’. If we consider that any changes experienced by a preceding vowel once /s/ or
/0/ are deleted could be due to underlying coarticulation, then it is important to consider
whether a speaker would have [s] or [0] as the deleted output; it must be noted that, for all the
participants analyzed in the present paper, the deleted consonant in /s/ is [s] and in /6/ is [6].

In all the tokens analyzed in the present paper, the etimological underlying word-final




consonant reemerged in the plural form; the plural of ldpiz ['lapi] ‘pencil’ was lapices
['lapiBe] “pencils’, not *1apis as in Villena Ponsoda (1987: 20 -23).

Regan (2017) describes how ceceo is currently demerging in some parts of Western
Andalusia in favour of the distinction between /s/ and /6/, but I believe that this process is
considerably more advanced in some parts of Eastern Andalusia. For example, Navarro
Tomas et al. (1933) reported that younger speakers distinguished /s/ from /6/ in Western
Almeria, the area under investigation in the present paper. Nevertheless, I acknowledge that
distinguishing /s/ and /6/ is not the norm across Eastern Andalusia (e.g. Penalver Castillo
(2006) found seseo in Cabra (Cordoba)). Further details on the characteristics of EAS can be
found in Villena Ponsoda (2000, 2008), Vales (2014), Moya Corral (2010), Jiménez
Fernandez (1999), and Herrero de Haro and Hajek (in press).

Given that vowel opening has been reported throughout Eastern Andalusia (e.g. Alvar
et al. 1973; Herrero de Haro 2017b; Henriksen 2017), it is plausible that the findings reported
in this paper apply to EAS as a whole.

The interviews had three parts whenever possible: 1) an informal conversation about
everyday topics (e.g. holidays, work); 2) naming objects from some photos; 3) reading words
and phrases which contained combinations of sounds which are rare in Spanish (e.g. word-
final /10/). It is worth noting that the informal topic of the conversation, together with the
native EAS accent of the interviewer, made the participants feel at ease when using their
vernacular geolect, as opposed to feeling anxious about being observed by someone with a
more normative regional language variety; the importance of using a local speaker to elicit
natural forms of speech is highlighted in Martinez Melgar (1986) and Henriksen and Willis
(2010). The data analyzed in this study come from a larger investigation on EAS vowels and

the results for /e/, /o/, /a/, and /u/ are presented in Herrero de Haro (2016, 2017a, 2017c,



under review), respectively. The speech samples were recorded using a Zoom H2n digital
recorder and analyzed on Praat (Boersma and Weenink 2016).

Following the suggestions of some researchers (e.g. Sanders 1998; Torreira 2012),
only recordings obtained during free conversations and when naming objects were analyzed
in the end for the present study. This was done in order to focus on more natural forms of

speech. The table below shows the number of tokens analyzed for each realization of /i/.

Table 3. Tokens of [i], [i*], [i], and [i’] analyzed.

[i] [i°] [i] [i°] Total
143 80 90 70 383

These vowels were analyzed in word-final position. The F1 and F2 of /is/, /ir/, and /16/
were analyzed only when the final consonant had been totally deleted and pronounced as [i°],
[i'], and [i%] (i.e. the author could not hear the consonant or an aspiration after the vowel and
no hangover of the underlying consonant could be found in the spectrogram). No realization
of /i/ was analyzed if this was preceded or followed by another vowel (e.g. ir a [i" a] ‘to go
to’; coméis [ko'mei] ‘you informal pl. eat’). This was done in order to avoid analyzing
vowels which might have been affected by coarticulation; this type of coarticulation would
have made it difficult to analyze the effects of /s/, /r/, or /6/ deletion on /i/.

The recordings were played on Praat (Boersma and Weenink 2016) and when [i], [1°],
[i], or [i’] were identified word-finally, the recording was paused and the spectrogram of
each relevant vowel analyzed. The F1 and F2 of each vowel were only analyzed during the
stable section closest to the peak of intensity to avoid measuring parts of the vowel affected
by coarticulation. The mean values of F1 and F2 were taken from the stable section of the
vowel. All F1 and F2 measurements were taken manually and no script was used. After
careful consideration, it was decided not to normalize formants to allow for a like-for-like
comparison with the extensive research already undertaken in EAS vowels; a detailed review

of literature of EAS vowels can be found in Herrero de Haro (2017b).
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Figure 1. Sample of analyzed portion of [i%] in bicis [ 'bi6i*] ‘bicycles’.

All formant values were rounded to the nearest whole number (e.g. 372.8 became 373
and 2234.2 became 2234). This was also done when reporting formant values from other
studies. Each measurement was grouped under the category [i], [i*], [i], or [i’] on an Excel
spreadsheet and the mean and standard deviation were calculated for the F1 and F2 of each of
the four realizations of /i/.

3.2. Acoustic analysis of EAS /i/

EAS scholars have focused on studying the effects of /s/ deletion, ignoring other consonants
which are also deleted syllable-finally (Gerfen and Hall 2001). In contrast, the present study
explores a more complex reality of consonant deletion in EAS and its effects on preceding /1/.
The following table summarizes the values obtained in the present study for EAS [i], [1°], [1],

and [1°] word-finally.

Table 4. F1 and F2 values for word-final [i], [i*], [i'], and [i’] in EAS.

Vowel | F1 F2 | Stan Dev F1 | Stan Dev F2 | Tokens
[i] 369 | 2154 47.08 221.12 143
[if] 402 | 2218 43.69 258.98 80
[i"] 408 | 2186 44.32 237.54 90
[i] 393 | 2265 43.05 293.98 70

11



The characteristics of these realizations of /i/ are easier to appreciate in the following

graph.
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Figure 2. Average F1 and F2 values for EAS [i], [i*], [i'], and [i] word-finally.

The circle marking the acoustic space of [i*], [i"], and [i’] has no statistical value.

The values reported in Table 4 for /i/ are much closer to those reported for EAS than
for CS in Table 1. Regarding F1, the values reported in the present study for /i/ are in line
with those reported by Martinez Melgar (1986, 1994), Sanders (1994, 1998), and Corbin
(2006) for EAS, and slightly higher than those reported for CS. Alarcos Llorach (1976),
however, reports a higher value for F1 in CS /i/ than the value obtained in the present study.

The data from Table 4 suggest that /i/ is more open and pronounced further front
when it precedes deleted /s/ (F1 402, F2 2218) than when it appears word-finally (F1 369, F2
2154). This means that /i/ opens when it precedes underlying /-s/, which contradicts what has
been posited by some researchers (e.g. Navarro Tomas 1938, 1939; Zubizarreta 1979).

The values reported for word-final EAS [i°] in Table 4 are slightly higher than those

reported in Table 1, especially when it comes to F1. The values obtained in the present study
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present a slightly higher F1 value in word-final EAS [i°] (F1 402) than the mean value
obtained from previous studies (Table 1 - F1 378). Martinez Melgar (1986) and Sanders
(1994, 1998) posit a lower value for EAS [i°] word-finally than the one obtained in the
present paper; Martinez Melgar (1986) and Corbin (2006) propose a higher value. There is no
major discrepancy between previous results for EAS [i°] word-finally and the results obtained
in the current study. Results for F2, however, are more similar. The results presented in Table
4 are virtually the same as those reported in Sanders (1994, 1998), slightly higher than the
ones reported in Martinez Melgar (1986, 1994), and considerably lower than the results from
Corbin (2006).

The present analysis shows that /i/ is more open when it precedes /-s/ deletion. This is
in line with the results obtained for /e/, /o/, and /a/ in Herrero de Haro (2016, 2017a, 2017c¢).
This opening of /i/ supports the results presented in Alvar (1955), Salvador (1957, 1977),
Mondéjar Cumpidn (1979), Martinez Melgar (1994), Sanders (1994), and Corbin (2006).
Moreover, Lopez Morales (1984) posited that vowel opening was a phonetic feature with no
phonemic value and Zubizarreta (1979) theorized that /i/ and /u/ underwent phonetic but not
phonemic laxing. These claims, however, have not been tested and the perception test
discussed in Section 4 will investigate this.

Word-final EAS [i] has not been analyzed acoustically in previous studies; thus, it is
not possible to compare the values from Table 4 with previous data. However, Navarro
Tomas (1938, 1939) carried out an impressionistic study and posited that vowels open less
when they precede /-r/ deletion than when they precede /-s/ deletion; Jiménez and Lloret
(2007) also support this. Alvar et al. (1973: map 1624) carried out an impressionistic analysis
of the word decir ‘to say’ and their results show opening of /i/ preceding an underlying /r/.

The data from Table 4 show that /i/ has a higher F1 when it precedes /-t/ deletion than

when it precedes /-s/ deletion, which suggests that the deletion of /-s/ and /-r/ causes different
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changes to the F1 of a preceding /i/. EAS word-final [i'] is more fronted than [i] but less than
[1°], which suggests that /-s/ and /-r/ deletion also have an effect on the F2 of a preceding /i/.
This has never been posited before and the perception test discussed in Section 4 will clarify
whether EAS speakers can differentiate between [i°] and [i].

Table 4 shows that [i%] is more open than [i] but less open than [i¥] and [i"], showing
that word-final [0] deletion opens a preceding /i/ to a lesser degree than /-s/ or /-r/ deletion.
This is also the case for EAS /a/ (Herrero de Haro 2017¢). F2 values show that [i%] is
pronounced further front than [i], [i°], and [i].

To my knowledge, there have been no previous analyses of /i/ preceding underlying
/-0/, which means that the values obtained in the present study cannot be compared to
previous findings from other researchers. Taking into account the data presented in Table 4, it
seems that the quality of /i/ varies depending on whether this vowel appears word-finally or
before an underlying /-s/, /-t/, or /-0/. This seems to indicate that the deletion of word-final
/s/, /t/, and /0/ modifies the quality of a previous /i/ in different degrees. This was also the
case for /e/, /o/, and /a/ in Herrero de Haro (2016, 2017a, 2017c), respectively, where F1 and
F2 values showed that the quality of each of these three vowels varied depending on whether
they appear in word-final position or before an underlying /-s/, /-t/, or /-8/.

As we can see in Table 4 and in Figure 2, F1 values for /i/ preceding underlying /-s/,
/-r/, and /-6/ are higher than for word-final /i/. Regarding F2, the vowel /i/ is slightly fronted
when it precedes /-r/ deletion, [i*] is pronounced further front than [i'] and, finally, [i’] shows
the highest degree of fronting.

3.3. Statistical analysis: Acoustic study

A series of statistical tests were run on SPSS in order to explore whether the different

F1 and F2 values obtained for the 383 tokens of /i/ were statistically significant. The baseline

p-value for determining statistical significance was 0.5. A one-way ANOVA was performed
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to find out whether the differences of quality between [i], [i*], [i'], and [i’] were statistically
significant. A one-way ANOVA can identify whether the difference for F1 and F2 values of
[i], [i¥], [i], and [i%] are statistically significant; however, it cannot determine which
differences in F1 or F2 are statistically significant. In order to examine this, a Tukey post hoc
test was performed after the one-way ANOVA.

The one-way ANOVA found that the effect of consonant deletion on the F1 of [1], [1°],
[i'], and [i] was significant (F (3,379) =16.657, p-value = .000); the effect of consonant
deletion on the F2 values of [i], [i*], [i"], and [i%] was also significant (F (3,379) =3.431, p-
value = .017).

A Tukey post hoc test was performed to identify which differences in the F1 and F2
of [i], [i¥], [i"], and [i%] were statistically significant. In the interest of clarity, p-value results
from the cross comparison between the F1 and F2 of [i], [i*], [i'], and [i%] have been included

in Tables 5 and 6.

Table 5. p-value for differences between the F1 of EAS [i], [i*], [i'], and [i’] word-finally.

* indicates differences which are statistically significant (p-value <0.5).

As we can see in Table 5, the F1 differences between the four realizations of /i/ which
are statistically significant are [i] — [1*] (p-value =.000), [1] — [1] ( p-value = .000), and [i] —
[i*] (p-value = .003); the differences between the pairs [i*] - [i'], [i¥] - [i%], and [i'] - [i%] are not

statistically significant and show that [i*], [i'], and [i%] pattern together but differ from [i].
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Table 6. p-value for differences between the F2 of word-final [i], [i%], [i"], and [i’] in EAS.

* indicates differences which are statistically significant (p-value <0.5).

The results for the F2 of [i], [i], [i'], and [i%] are quite different to the results obtained
for F1. According to this analysis, the variation of F2 is only statistically different between [i]
and [i°].

Taking into account the results from Tables 5 and 6, out of the six possible pairs
which could be contrasted ([i] - [i*], [i] - [i'], [1] - [i], [i*] - [i'], [i¥] - [i%], and [i'] - [i%]), only
the contrasts [i] - [i*], [i] - [i'], and [i] - [i°] have a difference which is statistically significant.
These results contrast with what was reported for /e/, /o/ and /a/ in Herrero de Haro (2016,
2017a, 2017c); the deletion of /-s/, /-r/, and /-8/ changes the quality of a preceding /i/ in
different degrees but these differences are not strong enough to consider [i*], [i'], and [i°] as
three different allophones of /i/. As such, we can confirm that the deletion of /s/, /t/, and /6/
word-finally in EAS creates a system of only two allophones: word-final /i/ ([i]) and /i/
preceding underlying /s/, /r/, and /6/ ([i*"°]). This contrasts with the findings presented in
Herrero de Haro (2016, 2017a, 2017c), where /e/, /o/, and /a/ were found to have four
different realization depending on whether they were word-finally or before an underlying
word-final /s/, /r/, or /6/.

Although the differences between [i*], [i'], and [i%] are not statistically significant, the
perception test analyzed in Section 4 will establish whether EAS speakers can differentiate

between [i], [i*], [i'], and [i%].
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The pairs [i] - [i*], [i] - [i'], and [i] - [i’] present formants whose differences are
statistically significant and, as such, the correct identification of these contrasts could be
attributed to vowel height and/or fronting. However, differentiating between contrasts whose
F1 and F2 values are not statistically significant would indicate that there are other perceptual
clues at play other than vowel height and fronting.

It is worth remembering that in CS a vowel can (partly) assimilate to the place of
articulation of a following consonant in a closed syllable. The changes identified in the F1
and F2 of /i/ in the present paper could be due to what we could call underlying
coarticulation; this could account for the partial assimilation of a vowel to the place of
articulation of an underlying following consonant. This, however, is a mere hypothesis and,
although this could explain F1 and F2 movements on EAS vowels depending on what
consonant has been deleted, it does need further investigation, which falls outside the remit of
the present paper.

4. Perception experiment

4.1. Data collection: Perception study

The researcher recorded himself saying i, is, ir and iz multiple times in his EAS accent,
pronouncing these items as [i], [i*], [i'], and [i’]. These vowels were uttered in isolation to
avoid any perceptual cues that could arise from coarticulatory processes. Two examples per
realization were chosen, opting for samples with stereotypical features of EAS accent (e.g. F1
and F2 values similar to the ones identified in Table 4). These vowels were copied onto an
audio track using Audacity (Audacity Team 2014) and then numbers read in a normative CS
accent by the researcher were added before each token. This was done to enable participants
to know which question they were answering at all times (e.g. tres [i°] ‘three [i°]’; siete [i]
‘seven [1]’). The tokens were randomized and each participant heard two items of each

realization (i.e. two [i], two [i’], two [i"], and two [i%]); this explains why the number of
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answers for each realization is twice the amount of participants. The forced-choice test which
the participants had to complete is included in the Appendix. In this test, each person had to

listen to the stimulus and match each realization of /i/ they heard with [i], [i%], [i'], or [1%].
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Figure 3. Spectrogram of one example of [i], [i*], [i'], and [i’]

used in the perception experiment.

Ethic clearance was obtained from the author’s institution, from the Office of
Education in Almeria, and from each participating school. The experiment was carried out in
five secondary schools in Western Almeria (two in El Ejido, two in Adra, and one in
Balerma) and in one primary school in El Ejido. To ensure that all participants were native
speakers of EAS, answers were discarded from respondents who had not lived in Western
Almeria since at least four years of age. There were 18 participants from the primary school
and 121 from the secondary schools. Out of the 139 participants, 72 were males and 65
females; the youngest was 11 years of age and the oldest was 17 (mean: 14.1; standard
deviation: 1.43).

Each secondary school participant completed the task using an individual MP3 player

with earphones. The primary school group completed the test listening to the stimulus
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through the interactive board’s speakers; however, as explained in Section 4.2, listening to
the stimulus on the speakers did not affect the rate of identification of the primary school
group in a negative way.

The researcher asked the respondents not to guess, but to leave answers blank when
unsure. The number of answers collected was 1112 (278 for each of the four realizations of
/il: [i], [i*], [i'], and [i%]). Out of the 1112 answers obtained, 32 were blank answers (2.88%): 2
answers were left blank for [i] (0.72%); 13 for [i*] (4.68%); 11 for [i"] (3.96%); and 6 for [i%]
(2.16%). 1t is worth noting that even phonemes played in full words are not always identified
with 100% accuracy by native speakers Herrero de Haro (2016). Leaving blank answers, as
opposed to guessing the right answers, should be taken as an indication of the reliability of
the respondents.

4.2. Perception test: [i] vs [i*] vs [i'] vs [{]
The participants listened to audio recordings and identified whether each vowel played was
[i], [i*], [i'], or [i%]. They entered their responses on an individual answer sheet (Appendix).

The results from the perception test are summarized below. The description all
possible answers-blank answers means the total number of possible correct answers for the
completed responses (e.g. if 10 student completed the test and five submitted blank answers,
the number of correct-blank answers would be five).

These results have been first divided by the method in which each cohort of students

listened to the audio and then combined in a table with overall results.
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Table 7. Results from the perception test divided by listening method

Listening Category [i] [1%] [i'] [i°] Total
method
MP3 Answers 242 242 242 242 968
Blank answers 0 9 6 3 18/968
(0%) (3.72% | (2.48%) | (1.24%) | (1.86%)
Correct answers / all possible | 149/242 47/242 69/242 39/242 304/968
answers (61.57%) | (19.42%) | (28.51%) | (16.12%) | (31.40%)
Correct answers / all possible | 149/242 47/233 69/236 39/239 304/950
answers — blank answers (61.57%) | (20.17%) | (29.24%) | (16.32%) | (32%)
Speakers | Answers 36 36 36 36 144
Blank answers 1 4 5 3 13/144
(2.77%) | (11.11) | (3.88%) | (8.33%) | (9.03%)
Correct answers / all possible 21/36 8/36 15/36 11/36 55/144
answers (58.33%) | (22.22%) | (41.66%) | (30.55%) | (38.19%)
Correct answers / all possible 21/35 8/32 15/31 11/33 55/131
answers — blank answers (60%) (25%) | (48.39%) | (33.33%) | (41.98%)

The group of students who performed the experiment listening to the audio from the

speakers in front of the class entered a higher percentage of blank answers (9.03%) compared

to the groups who listened to the audio on individual MP3 players (1.86%). The percentage

of correct identification of [i] is slightly higher for the group who listened to the stimulus on

the MP3s, while the group who listened to the audio from the speakers identified the other

three realizations of /i/ better than the other groups.

Table 8. Results from the perception test for all participants.

[i] [i*] [i"] [ Total
Answers 278 278 278 278 1112
Blank answer 2/278 13/278 11/278 6/278 32/1112
(0.72%) (4.68%) (3.96%) (2.16%) (2.88%)
Correct answers / all possible answers 170/278 55/278 84/278 50/278 359/1112
(61.15%) | (19.78%) | (30.22%) | (17.99%) | (32.28%)
Correct answers / all possible answers — | 170/276 55/265 84/267 50/272 359/1080
blank answers (61.59%) | (20.75%) | (31.46%) | (18.38%) | (33.24%)
Number of respondents 139 139 139 139 139

4.3. Statistical analysis: Perception experiment

One sample t-tests were run on SPSS to judge whether the correct identification of [i],

[i*], [i'], and [i°] was statistically significant. It is worth noting that chance level was 25%, as
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each realization of /i/ could be grouped into four categories. As such, no statistical tests were
run for vowels whose correct level of identification was below chance level.

The vowel [i1] was identified correctly at a rate of 61.59% (61.15% if we count blank
answers as errors). A one sample t-test confirms that EAS speakers can identify word-final [i]
correctly (p-value = .000). This means that the identification of [i] is not due to chance; EAS
speakers can distinguish [i] from [i%], [i], and [i’]. However, the distinctive feature of this
contrast remains unidentified.

The vowel [i°] has been identified correctly in 20.75% of cases (19.78% if we count
blank answers as errors). In both cases, the level of identification is below chance level
(25%), which means that EAS speakers cannot distinguish [i*] from [i], [i'], or [i%].

The vowel [i'] was identified correctly in 31.46% of cases, which yielded a p-value =
.010 (30.22% if we count blank answers as errors, which has a p-value = .028). This means
that EAS speakers can distinguish [i"] from [i], [i¥], or [i%]. Interestingly, the difference
between the F2 values for [i] and [i], [i*], or [i%] were not statistically significant. Regarding
F1, the only difference which was statistically significant was when [i'] was compared with
[i]. The difference of F1 for [i'] is not statistically significant when compared to [i*] or [i’] but
the rate of identification of [i'] in complete isolation is; this might suggest that there are other
cues at play other than vowel height and frontness when it comes to the correct identification
of EAS /i/.

Finally, [i’] was identified correctly at a rate of 18.38% (17.99% if we count blank
answers as errors). With a rate of identification below chance level, we can confirm that EAS
speakers cannot distinguish [i] from [i], [i*], or [i'].

4.4. Results: Perception experiment
The results from the perception test suggest that EAS speakers from Western Almeria can

distinguish word-final /i/ from /i/ preceding deleted /-s/, /-r/, and /-6/. Likewise, EAS
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speakers can distinguish [i] from [i], [i*], and [i’]. A series of statistical tests discussed in
Section 4.3 support these hypotheses. These results contrast with the findings reported
previously for other EAS vowels. Herrero de Haro (2016) concludes that EAS speakers can
identify [e], [e’], and [e'] in complete isolation. Herrero de Haro (2017a) confirms that EAS
speakers can identify [0] and [0°] correctly, and Herrero de Haro (2017¢c) claims that EAS
speakers can identify whether /a/ is followed or not by deleted /-s/, /-r/, and /-6/, but that these
speakers cannot identify an underlying /-s/, /-t/, or /-8/ after /a/.

According to the statistical analyses performed in Section 4.3, the only two
realizations of /i/ that EAS speakers can identify in isolation without contextual help are [i]
(p-value = .000) and [i"] (p-value = .010). The correct identification of [i] could be due to a
lower F1 value for this vowel than for [i*], [i"], and [i%]. This difference between a lower F1
for [i] and a higher F1 for [i], [i'], and [i’] could help EAS speakers differentiate between
word-final /i/ and /i/ preceding underlying /-s/, /-r/, and /-6/. As such, the contrast [i] vs [i°]
might be solved by identifying that a consonant has been deleted, rather than by identifying
the quality of [i*]. This was already proposed by Navarro Tomas (1939) but had not been
analyzed with perceptual data until now. Considering this, contrasts such as [i] vs [i°], [i] vs
[i'] or [i] vs [i’] could be resolved in the mind of an EAS speaker by identifying (or not) an
underlying consonant in each pair of vowels. While [i*], [i"], and [i’] are all subject to vowel
opening and have a higher F1 than [i], EAS speakers can only identify [i'] in complete
isolation. In a strict sense of the word, that could mean that [i'] is, in fact, a vowel phoneme in
EAS; however, Bybee (2001: 55) explains how some phonetic features can be used by
speakers to contrast sounds, so a much more detailed analysis is needed before we can
conclude which ones are the vowel phonemes of EAS. The vowel inventory of EAS and the
cognitive mechanisms behind the identification of these call for further research; however,

they fall outside the remit of the present paper.
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It is not possible for the distinctive feature in operation in the contrasts discussed
above to be post-aspiration, as posited for WAS by Torreira (2007b) and by Ruch and
Harrington (2014), as none of the 383 tokens of /i/ analyzed in the present study exhibited
aspiration. Length was not measured for the 383 tokens of /i/ studied in this paper but it could
be the distinctive feature in operation in EAS; this has been posited for other varieties of
Spanish (e.g. for Miami-Cuban Spanish by Hammond 1978; for Puerto Rican Spanish by
Figueroa 2000). Alternatively, the contrast [i'] vs [i*] and [i"] vs [i’] might be based on
suprasegmental differences, as posited by Contreras Jurado (1975). This could be backed by
the fact that EAS speakers could distinguish [i'] from [i], [i*], and [i%] despite a difference of
F1 and F2 which was not statistically significant in all cases (when comparing [i'] with [i°]
and [i%]).

The correct identification of [i'], however, raises some further questions. F1 and F2
values for [i"] are not statistically different to those of [i*] and [i%]; yet, [i"] has been identified
correctly in around 11-13% more cases than [i°] and [i%]. In EAS, [i"] is more open than the
other three realizations of /i/ ([i], [i*], and [i%]) and [i"] corresponds to the pronunciation of ir
‘to go’, which is a high frequency word. This vowel also corresponds to the ending of the
infinitive form of verbs of the third conjugation, so learning to identify the open character of
word-final [i'] could be a consequence of continuous exposure to this sound, as explained by
the frequency effect (Bybee 2003: 60-62). However, [i°] is also a common sound in Spanish
as it is the ending of the present tense of third conjugation verbs in the you informal pl. form
and EAS speakers could not identify it correctly. Thus, I do not believe that frequency could
explain the correct identification of [1']. The distinctive feature at play when identifying [i'],
however, could be another suprasegmental element not identified yet. This would explain
why EAS speakers can distinguish [i"] from [i¥] and [i] despite a lack of difference in the F1

or F2, as shown in the data in Tables 5 and 6.
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5. Discussion

5.1. Discussion: Acoustic analysis

An acoustic analysis of /i/ word-finally and before underlying /-s/, /-t/, and /-8/ shows that the
deletion of these three consonants changes the quality of the preceding /i/ to a different
extent. A statistical analysis, however, suggests that the only differences which are
statistically significant are those of word-final /i/ vs those of /i/ before underlying /-s/, /-t/,
and /-0/; the differences between the F1 and F2 values of [i*], [i'], and [i] are not statistically
significant. This means that EAS has two distinct realizations of /i/ word-finally: [i] and
[i¥7®]. This contrasts with the findings presented in Herrero de Haro (2016, 2017a, 2017c),
where /e/, /o/, and /a/ were found to have four distinct realizations: each vowel word-finally
and before underlying /-s/, /-r/, and /-0/. The results from the present paper show that /i/ opens
before underlying /-s/, which supports the findings of Martinez Melgar (1986, 1994) and
Penalver Castillo (2006). Additionally, although vowel opening before these three consonants
had not been carried out before, having fewer distinct realizations of /i/ than of /e/, /o/, and /a/
seems to present some correlation with the findings of previous researchers (e.g. Sanders
1998; Henriksen 2017), who identified vowel opening in EAS mid and low vowels before
deleted /-s/, but not in high vowels; the correlation would be in terms of /i/ opening before
underlying consonants but showing fewer distinct realizations than the mid or low vowels. F1
and F2 values of /i/ in these four contexts can be compared to those of /e/, /a/, and /o/ in Table

9.
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Table 9. Formant values for EAS /i/, /e/, /a/, and /o/ word-finally and before underlying /-s/, /-t/, and /-6/.

Values for /e/, /o/, and /a/ taken from Herrero de Haro (2016, 2017a, 2017¢), respectively.

Vowel | Realization F1 F2 Stan. Stan.
Dev.F1 | Dev. F2

1i/ [i] 369 2154 47.08 221.12
[i¥] 402 2218 43.69 258.98

[i"] 408 2186 44.32 237.54

[i] 393 2265 43.05 293.98

/el le] 474 2048 12.55 88.51
[e*] 597 1803 1291 137.04

[e'] 641 1830 31.52 85.34

[€%] 602 1730 25.97 224.50

/a/ [a] 679 1451 78.91 156.14
[a°] 724 1471 79.98 167.79

[a"] 753 1525 81.10 191.28

[a%] 721 1383 82.66 113.55

o/ [o] 489 1212 42.98 233.08
[o°] 587 1239 59.35 234.24

[0"] 638 1265 66.7 222.86

[0°] 607 1110 62.37 133.08

It is not easy to find the articulatory explanation for these changes in the F1 and F2
and this falls outside the remit of the present paper; however, it is worth pointing out at least
two options as a way of identifying future lines of research. One of them is the possibility of
what we could refer to as underlying coarticulation, in which the vowels partially assimilate
towards the place of articulation of a deleted consonant. This would explain that /i/, /a/, and
/e/ become more fronted before underlying /-s/ and /-r/; however, /e/ shows a decrease in its

F2 value in the same context. Likewise, /i/ has a higher F2 before underlying /-6/, while /e/,
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/a/ and /o/ have a lower F2. Underlying coarticulation does not seem to explain vowel
alteration before underlying consonants in EAS as the same underlying consonant seems to
pull different vowels into different directions despite these vowels being pronounced very
close to each other (e.g. /i/ and /e/). The second possibility could be explained in terms of a
functional hypothesis. As the changes in the F1 and F2 of /i/, /e/, /a/ and /o/ show, the
movements of each of the realizations of these vowels move towards an empty place in the
vowel space, preventing vowel merging; this could be seen as an attempt to maintain in the
surface structure information which is semantically relevant (Kiparsky 1982: 127). Deleting
/-s/ may seem to oppose such functional hypothesis; however, as Poplack (1979) concludes,
/-s/ 1s deleted less frequently in Spanish noun clauses and the redundant character of plural
/-s/ means that there will be no room for misunderstanding in many cases when /-s/ is deleted.
As Vida Castro (2014: 27) points out, this is also the case for other varieties of Spanish which
exhibit /-s/ deletion; Vida Castro (2014: 27) quotes the following examples: Cedergren (1972:
46), Poplack (1979: 87), Lopez Morales (1983: 54-55), Alba (1990: 102), Samper Padilla
(1990: 93-94), and Calero Fernandez (1993: 129). It is worth remembering, however, that all
tokens used for the perception test in the current study were presented in complete isolation.
A functional hypothesis might explain EAS vowel alteration. The vowel /i/ becomes
more open and fronted when it precedes an underlying /-s/, /-t/, or /-6/ so that it does not enter
the acoustic space of /e/; /e/ opens and backs and it does not enter the acoustic space of /i/ or
/al. The biggest distance between the F2 of the vowels considered is that between /e/ and /a/,
and /e/ is the vowel which shows the greatest change in F2 before an underlying consonant.
Likewise, /o/ is close to /a/ in terms of frontness and it only suffers minimal fronting when it
precedes a deleted /-s/ or /-r/ and minimal backing when it precedes a deleted /-6/; this could
be to avoid entering the acoustic space of /a/ and /u/. Finally, the realizations of /a/ before the

underlying consonants considered here also suffer minimal backing or fronting, once again,
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maintaining certain distance with other realizations of /e/ and /o/. Following the suggestions
of one anonymous reviewer, these analyses have been included to offer a possible
explanation for the behaviour of EAS vowels; however, identifying the trigger for such
movements in the vowel space falls outside the remit of the present paper.

5.2. Discussion: Perception study

The statistical analysis of the results from the perception test how that EAS speakers can
identify whether or not /i/ is followed by an underlying /-s/, /-r/, or /-0/ without any
contextual help. Furthermore, EAS speakers can identify [i] and [i'] in isolation word-finally.
They can also distinguish [i'] from [i], [i*], and [i%] despite the fact that the difference between
the F1 and F2 of these three realizations are not statistically significant. This suggests that the
identification of these three realizations of /i/ when they precede an underlying vowel are not
due to differences of height or frontness, but to another feature; it is hypothesized that the
most likely candidates are vowel lengthening or an unidentified suprasegmental element.

EAS speakers can also identify whether or not /e/, /o/, and /a/ are followed by an
underlying /-s/, /-r/, or /-6/ (Herrero de Haro 2016, 2017a, 2017c). These speakers can
distinguish, perceptually, [¢*] and [¢7] from [e’] (Herrero de Haro 2016). As [e] and [e'] are
more common than [€°] in Spanish, it could be argued that frequency effects (Bybee 2001:
11) are at play in this distinction. However, Herrero de Haro (2017a) concludes that, when it
comes to /o/ preceding underlying /-s/, /-r/, and /-0/, the only vowel that EAS speakers can
identify in isolation is [0%], and this realization of /o/ is much less frequent than [0%] or [0°],
which suggests that there is no relationship between the frequency of a vowel realization and
the ability of EAS speakers to identify it. Another important point to notice is that, according
to Herrero de Haro (2016, 2017a, 2017¢c) and to the data presented in the current study, /i/
seems to be the only vowel for which EAS speakers can identify different realizations despite

F1 and F2 differences not being statistically significant. This does not mean that /i/ is the only
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vowel where suprasegmentals seem to be in operation, but it could mean that F1 and F2
changes in /e/, /o/, and /a/ when they preceded an underlying consonant are covariants, in the
sense explained in Idemaru and Guion (2008) for Japanese geminates. It is also possible that
there are various features at play in the identification of EAS, as it is the case for the
identification of [ts] and [t[] in the Spanish spoken in Malaga (Vida Castro and Villena
Ponsoda 2016).

According to some authors (e.g. Navarro Tomés 1939; Fernandez Sevilla 1980), the
cognitive processes behind the identification of vowels word-finally and before underlying
consonant does not seem to be based on identifying the quality of the vowel, but on
identifying whether or not a consonant has been deleted.

Identifying the distinctive feature of the different realizations of /i/ and describing the
cognitive process behind their identification falls outside the remit of the present paper;
however, they highlight the need for further research on the topic.

6. Conclusion

This paper has investigated EAS /i/ from the point of view of production and perception and
it has complemented and supplemented the existing literature on word-final consonant
deletion in this variety of Spanish.

Firstly, 383 tokens of /i/ were analyzed to establish whether word-final /s/, /t/, and /6/
deletion causes different changes to the quality of a preceding /i/. It has been explained in
Section 3 how /i/ has a different quality word-finally and when it is followed by underlying
/-s/, /-t/, and /-0/; however, a statistical analysis suggests that the difference between the F1
and the F2 of [i*], [i'], and [i%] is not statistically significant. This is different to the situation
found for /e/, /o/, and /a/, where each of these vowels presented four different allophones: /e/,
/o/, and /a/ word-finally and before underlying /-s/, /-r/, and /-6/ (Herrero de Haro 2016,

2017a, 2017c).
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Following the acoustic analysis, a perception test was carried out where EAS speakers
from Western Almeria had to identify [i], [i], [i'], and [i’]. The results from the perception
test show that EAS speakers can identify whether or not /i/ is followed by an underlying /-s/,
/-r/, or /-6/. This has also been reported to be the case for /e/, /o/, and /a/ (Herrero de Haro
2016, 2017a, 2017¢). Furthermore, EAS speakers from Western Almeria can distinguish [i']
from [i*] and [i%]. These results are similar to the ones reported in Herrero de Haro (2016,
2017a), where the participants could differentiate between /e/ and /o/ preceding some
underlying consonants: [e*] from [e], [e'], and [¢%]; [¢"] from [e], [e*], and [e®]; and [0%] from
[o], [0%], and [0'].

As explained in Section 3.3, the differences between the F1 and F2 of [i*], [i'], and [i’]
were not statistically significant; thus, it seems reasonable to assume that the cue to
distinguish [i] from [i*] and from [i’] does not lie in the height and/or frontness of the vowels.
Considering this, it could be argued that the distinctive feature distinguishing [i"] from [i°]
and [i%] could be vowel length or another suprasegmental feature. I believe that the changes
of quality that /i/ is subject to before /-s/, /-r/, and /-6/ deletion are also in operation word-
medially, which would allow EAS speakers to distinguish minimal pairs such as islandés
[il:an'de] ‘Icelander’ and irlandés [il:an'de] ‘Irish’.

Considering the data presented in this paper, it can be concluded that:

1) /i/ opens before underlying /-s/, /-r/, and /-6/.

2) the deletion of /-s/, /-r/, and /-6/ changes the quality of a preceding /i/, but as a

group, not differentially; the difference between [i] and [i*], [i'], and [i] is statistically

significant but the differences between the F1 and F2 of [i*], [i'], and [i]  are not.

3) EAS speakers can identify whether or not /i/ is followed by an underlying /-s/, /-t/,

or /-0/.
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4) EAS speakers can identify [i] and [i] in isolation word-finally, distinguishing [i]
from [i*], [i'], and [i%]; and [i"] from [i], [i], and [i*].

5) the cue to distinguish [i"] from [i], [i*], and [i’] does not lie in the height or
frontness of the vowel, but in another feature. The most likely candidates are vowel

lengthening or a suprasegmental element not identified yet.
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Appendix

Hoja de respuestas. Experimento 0 Haoja de respuestas. Experimento 0
Datos personales:  Hombre Mujer 17 i is ir
f‘l‘ii;c:]m pueblo vives? 1% 5 I
Si no has vivido en ese pueblo desde que tiepes 4 anos, di en qué pueblo vivias antes y 19 i is ir
cuinto  tiempo  llevas  en el pueblo  en el que vives  ahora: W i is ir
21 i is ir
Seiiala con un circulo la respuesta correcta. Si cometes un error, tacha la respuesta 22 is ir
incorrecta y sefiala con un circulo la respuesta correcta, 3 i s i
1 a as ar az 4 i is ir
2 a as ar az
3 a as ar az
4 a as ar ar 25 o 08 or
5 a as ar az 2% o 08 or
[3 a as ar az 27T o 08 or
7 a as ar az 28 o 08 or
8 a as ar az 29 o 08 or
3 o 08 or
31 o 08 or
9 e es er er 32 o 08 or
0 e es er er
1 e es er er
1 e es er er 3 u us ur
13 e es er er M ou us ur
4 e es er er 35 u us ur
15 e es er er 3 u us ur
6 e es er er 37 u us ur
B ou us ur
3% u us ur
0 u us ur
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