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Spanish heritage speakers (HSs henceforth) in the United States are early bilinguals that acquire 

Spanish in the home environment and English as a majority language (Valdés, 2014). While 

studies on HSs phonetics-phonology have found evidence of non-canonical speech productions 

(see Rao, 2019 for a review), it is still unclear whether these deviations result from early 

grammar interaction in childhood or attrition during adulthood (Montrul, 2018). To examine this 

question, we analyze the production of Spanish consonant clusters containing a tap (e.g., /ɾ.C/ 

‘árbol’ and /Cɾ/ ‘tronco’).  Crucially, these sequences optionally surface with a vocalic element 

between the two consonants (Blecua, 2001; Colantoni & Steele, 2006, 2007; Malmberg, 1965) 

(e.g., /ɾə.C/ or /Cəɾ/). Such intrusive vocoids (IV henceforth) indicate a low consonant-to-

consonant overlap and a high degree of intergestural timing, which, moreover, has been found to 

be modulated by voicing (Gibson et al., 2019). Unlike in Spanish, consonant clusters containing 

/ɹ/ in English (e.g., crow [kɹo]) do not demonstrate vocalic epenthesis (Colantoni & Steele, 

2006). We predict that the probabilistic nature of IVs along with the higher gestural overlap in 

English will likely result in lower rates of IVs in Spanish HSs when compared to Spanish 

speakers raised in monolingual environments. 

/Cɾ/ and /ɾ.C/sequences were elicited using the pictureless book Frog, where are you (Mayer, 

1969) from 50 HSs (30 children:  8;11 1± 1;9 years old, 20 adults: mean age = 20.7), and 52 

SpanMonoSs (32 children 8;7 ± 1;11 years old, 20 adults mean age = 20.87). A trained research 

assistant coded taps as true tap (i.e., TT), approximant tap (i.e., AT), perceptual tap (i.e., PT), or 

other and segmented epenthetic vowels when the speech signal showed (nearly) periodic waves. 

Only TTs and ATs were included in the analysis. The rate of IV in the preliminary data (653 

tokens, 30 speakers) was analyzed with a mixed-effects logistic regression. The model included 

the variables AGE GROUP (i.e., children, adults), TYPE OF SPEAKER (i.e., SpanMonoSs, HSs) and 

their interaction, TYPE OF PHONETIC CONTEXT (i.e., /Cɾ/, /ɾ.C/), TYPE OF TAP (i.e., true tap, 

approximant tap), and VOICING (i.e., voiced, voiceless) as fixed effects, and the variables 

PARTICIPANT and WORD as random effects. Our model showed a main effect of AGE GROUP, 

indicating that children produced fewer IVs than adults (β = -1.22, SE = 0.57, z = -1.97, p = 

0.04), but no main effect of TYPE OF SPEAKER nor interaction between AGE GROUP and TYPE OF 

SPEAKER were found. In terms of language-internal factors, we found that IVs surfaced more 

frequently in true taps than in approximant taps (β = 1.05, SE = 0.25, z = 4.19, p < 0.001), and 

when the neighboring consonant was voiced compared to voiceless (β = -0.86, SE = 0.36, z = -

2.39, p = 0.01).  

Our preliminary results suggest that Spanish-acquiring children at ~ 8 years of age are still 

developing adult-like coarticulatory patterns in /Cɾ/, /ɾ.C/ clusters, which contributes to the 

 
1 While there are no specific studies on the acquisition of consonant clusters in Spanish, research on the acquisition 

of coarticulatory patterns in English shows that children are still acquiring coarticulation patterns during late 

childhood (Nittrouer, 1993; Singh & Singh, 2008). 



literature showing that gestural patterns between segments are still maturing at ~ 7-8 y.o.  

(Nittrouer, 1993; Singh & Singh, 2008). Contrary to our predictions, no significant differences 

were found between the SpanMonoSs and the HSs, suggesting that, at least in Spanish, HSs 

develop language-specific coarticulatory patterns. Our findings showing that taps with strong 

constrictions are more likely to show IVs than taps with weaker ones (i.e., indicating that the 

former may require longer intergestural timing than the latter), support an articulatory account of 

IV production. Lastly, similar to Gibson, Sotiropoulou, Tobin, and Gafos (2019), we found that 

voicing affects the degree of overlap in consonant clusters.  
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