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R-atics 7
International symposium on rhotic sounds 

November 18-19, 2021 
Université de Lausanne 

‘R-atics gathers an international network of researchers working on different issues concerning r 
sounds. It has been previously organized in Nijmegen (The Netherlands), Brussels (Belgium), 
Bozen (Italy), Grenoble (France), Leeuwarden (The Netherlands), and Paris (France).  

Contributions may address any theme concerning rhotic sounds, including but not limited to: 
- the diversity of r realizations in the world’s languages
- the socio-phonetic aspects of r realizations
- the production and perception of rhotics in a language or in a language family
- the phonological status of r sounds
- diachronic aspects of r sounds
- the acquisition of rhotics in L1 and L2
- aspects of corrective phonetics in the pronunciation of r sounds
- phenomena of r sandhi

The 2021 edition also includes a workshop on measuring and explaining the variability of rhotics. 

Invited speakers: 
Patrycja Strycharczuk (University of Manchester) 
Jane Stuart-Smith (University of Glasgow) 
Hans van de Velde (University of Utrecht, Fryske Academy) 
Roeland van Hout (Radboud University) 

Organization: 
Marie-Hélène Côté (Université de Lausanne) – marie-helene.cote@unil.ch 
Mélanie Lancien (Université de Lausanne) – melanie.lancien@unil.ch 

Financial support: 

Link to the conference website: 
https://wp.unil.ch/r-atics7/ 
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PROGRAM 

The whole event will take place in the Amphipole building, room 201 (metro UNIL-Sorge) 

Variation Articulation Diachrony Second language Invited talks and workshop 

THURSDAY 18 

9h Welcome speech 

9h30 Invited speaker: Patrycja Strycharczuk 
Rhoticity, identity and phonology 

10h15 Eva Reinisch, Nikola Eger, Miquel Llompart 
Rhotic allophones in native and non-native spoken-word recognition 

10h45 Coffee break 

11h15 
Isabella Shields, Catherine Watson, Peter Keegan 

Acoustics of te reo Māori /r/: first impressions and corpus building for fourth formant 
and stress analysis 

11h45 Marie-Hélène Côté, Mélanie Lancien 
More on the transition from apical to dorsal /R/ in Quebec 

12h15 Lunch 

13h30 Hannah King 
Hearing wed and seeing red: the visual prominence of the lips in Anglo-English /r/ 

14h Amel Issa 
Acoustic, articulatory and phonological aspects of /r/ in Tripolitanian Libyan Arabic 

14h30 Shuwen Chen, Peggy Pik Ki Mok 
Articulatory and acoustic features of Mandarin rhotic sounds 

15h 
Rémi Anselme 

What if trills weren’t really trilled? An investigation of trills and taps in 212 articles 
from the Illustrations of the IPA 

15h30 Coffee break 

16h 
Elisabeth Heiszenberger, Elissa Pustka 

When German /r/-vocalization meets French: how Austrian German students 
pronounce postvocalic /r/ in word-final position 

16h30 
Jonas Grünke, Christoph Gabriel, Claudia Schlaak 

Rhotics in Spanish as a foreign language: comparing monolingual German and 
bilingual German-Turkish learners 

17h 
Zhiqiang Zhu, Peggy Mok 

Preliminary ultrasound investigation on the production of Mandarin Chinese /r/ sounds 
by Japanese learners 
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FRIDAY 19 

9h 
Monika Konert-Panek: 

Stylisation and frequency effects: divergent patterns of rhoticity in popular music 
singing accents 

9h30 Drew Crosby, Amanda Dalola 
Retroflexing rhymes: identity & phonetic variation in the Korean liquid phoneme 

10h Coffee break 

10h30 Stephen Nichols, Enkeleida Kapia, Josiane Riverin-Coutlée, Stefano Coretta 
Towards a description of the rhotic sounds of Northern Tosk Albanian 

11h Martin Kohlberger 
The production of /r/ in Shiwiar Spanish 

11h30 Invited speaker: Jane Stuart-Smith 
R 3 ways: capturing variability in word-final /r/ in Scottish English  

12h15 Lunch Break 

13h30 Robin Meyer 
Rhotics in Armenian and Parthian: evidence from loanwords 

14h 
Robert Lennon, Danielle Turton 

« An island of rhoticity »: the first comprehensive instrumental analysis of postvocalic 
/r/ in Lancashire 

14h30 David Britain, Hannah Hedegard 
100 years of intrusive /r/ in Falkland Island English 

15h Coffee break 

15h30 
Workshop: Measuring and explaining the variability of rothics 

Invited speakers: Hans van de Velde & Roeland van Hout 
With the contribution of Didier Demolin 

17h30 Closing speech 

17h40 Organization meeting 

19h00 

Gala dinner 
Café de l’Europe 

Rue du Simplon 33, 1006 Lausanne 
021 616 55 85 

(Metro M2: Grancy or Lausanne gare) 
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Rhotic allophones in native and non-native spoken-word recognition 
Eva Reinisch1, Nikola Anna Eger2, Miquel Llompart3 

1Acoustics Research Institute, Austrian Academy of Sciences, 2Institute of Phonetics and Speech Processing, 
Ludwig-Maximilian University Munich, Germany, 3Department of English and American Studies, Alexander 

Friedrich University Erlangen, Germany 

Variability in rhotics is evident not only across languages but also within languages. A case in point is 
German, where, even considering only syllable-onset position, a large number of different variant 
forms of the rhotic is found (Wiese, 2003). These include the two articulatorily and acoustically 
radically different forms of the alveolar trill [r] and uvular fricative [ʁ]. Such extreme differences 
between allophones of the same phonological category form a challenge for speech perception, where 
listeners have to recognize these acoustically different signals as referencing the same words. The 
present study addressed how native and non-native listeners deal with this challenge. We tested how 
German, Italian and French listeners recognize German words starting with a rhotic produced as either 
[r] or [ʁ].

Factors influencing the ease or difficulty of the recognition of phonetic variant forms have sparked 
great interest in the literature (for an overview see Sumner et al. 2014). However, most previously 
tested cases of variant-form recognition involved an alternation between full vs. reduced forms (e.g., 
ce[nt]er 
vs. ce[ɾ]̃er). Allophones like German [r] and [ʁ], which are all full forms and similarly match 
orthography (<r>), have received little attention. 

Importantly, also the two German rhotic allophones [r] and [ʁ] are not entirely equal. [ʁ] is considered 
the German standard and is the variant typically encountered on national media. [r] is used by many 
speakers in the South of Germany (Wiese, 2003). Since previous studies suggested a recognition 
advantage of variant forms due to canonicity and frequency, words produced with [ʁ] should be easier 
to recognize for native German listeners. Interestingly, however, perceptual saliency, which has also 
been suggested to aid spoken-word recognition, works in favor of recognizing words produced with 
[r] (Solé, 2002). In addition, two groups of learners of German were tested to assess potential
cross-language influences: Native French listeners, whose native language uses the rhotic [ʁ], and
Italian listeners who typically use [r]. Here a facilitation was expected if the German rhotic
matched the learners' native allophone.

All participants were tested in a visual-world eye-tracking task. They listened to sentences that on 
critical trials contained German rhotic-initial words with the rhotic produced as either [ʁ] or [r]. Their 
task was to select pictures of mentioned referents (1 out of 3). We analyzed (logOdds-transformed) 
target-fixations time-locked to target onset. 

Results showed that German listeners were more efficient at recognizing target words when these 
were produced with [ʁ] than [r]. French listeners did not differ from German listeners, but Italian 
listeners showed the exact opposite pattern, namely an advantage when words were produced with 
[r]. These findings suggest that, for native listeners, canonicity is an important determiner of ease of 
recognition, even in the absence of orthographic or perceptual motivations for the primacy of 
canonical forms. For non-native listeners, by contrast, results are better explained by the 
influence of their native phonological system and its relationship to the target language. Rhotic 
allophones hence provide an excellent window into the mechanisms of spoken-word recognition. 

References: 

Sole, M.-J. (2002). Aerodynamic characteristics of trills and phonological patterning. Journal 
of Phonetics, 30, 655–688. 

Sumner, M., Kim, S. K., King, E., and McGowan, K. (2014). The socially-weighted encoding of 
spoken words: a dual-route approach to speech perception. Frontiers in Psychology: Language 
Sciences, 4:1015. doi: 10.3389/fpsyg.2013.01015 

Wiese, R. (2003). The unity and variation of German /r/. Zeitschrift für Dialektologische Linguistik, 70, 
25–43. doi: 10.2307/40504887 

'R-atics7 Uni. de Lausanne 18-19 Nov 2021

7

Marie-Hélène Côté�

Marie-Hélène Côté
Thursday 10h15



Acoustics of te reo Māori /r/: First impressions and corpus building for fourth formant and 
stress analysis 

Isabella Shields1, Catherine I. Watson1, Peter J. Keegan2 
1Department of Electrical, Computer and Software Engineering, University of Auckland 

2Faculty of Education, University of Auckland 

Māori, the indigenous language of New Zealand, has a relatively simple phonological system. The 
vowel system includes five vowels, /i,e,a,o,u/, that have short and long variants. These can also be 
combined to produce diphthongs. There are ten consonants, /p,t,k,m,n,ŋ,f,h,w,r/, with /r/ being 
Māori’s 
only rhotic phoneme. Usually described as an alveolar flap [ɾ], this sound can be difficult for second 
language learners of Māori, who usually speak New Zealand English (NZE). NZE /r/ usually appears 
as an approximant. For learners, descriptions of how to pronounce Māori /r/ can include talk of 
trilling, tapping, rolled /r/, and soft /d/.  

Historically, /r/ is attested to have a lateral production [1]. In the linguistic sphere, spoken 
Māori, let alone this phone, has not been widely studied, and the picture of its acoustic characteristics 
is not yet clear. Past research investigating acoustics of Māori /r/ concluded it likely there was 
considerable variation in production [2]. This was affirmed in a spectrographic study, which identified 
a range of realisations of flapped [ɾ], approximant [ɹ], and limited examples of trilled [r] [3]. This 
study considered 585 tokens of specific words across six first-language speakers. Both of these 
studies focused on the MAONZE database, a sociolinguistic corpus made up of recordings of Māori 
speakers born from 1880-1980 [4]. Unfortunately, the MAONZE corpus comprises of historical 
recordings, and recordings done under sociolinguistic conditions. This means there is limited 
high-frequency information, the latter means they have significant noise in the higher frequency range 
due to the non-studio like conditions. The MAONZE corpus is therefore precluded for use in 
analysis of higher formants. 

We then did an analysis of /r/ extracted from the studio-recorded Ngā Mahi corpus [5]. This 
corpus has over 800 Māori sentences, read by one fluent speaker. The investigation has indicated 
systematic lowering of the fourth formant timed with /r/ and a potential interaction between /r/ and 
stress. In analysis of 399 /VrV/ sequences, F4 frequently decreased by 750-1000Hz in various vowel 
quality environments (high-front to mid-back, etc.). While retroflexion has not been previously 
attested in Māori, F4 lowering can be a correlate of retroflexion [6]. A range of words containing /r/ in 
different stress environments was also analysed. This amounted to 869 word tokens. There was a 
trend for /r/ duration to increase in the stressed syllable onset, and a tendency for approximant [ɹ] to 
appear in certain word-initial contexts. R 4.0.4 and EmuR were used in analysis, with hand-
correction of formants estimated using forest() from the wrassp package [7][8][9]. 

To further these preliminary studies, a purpose-built corpus of first-language speakers is being 
developed to investigate F4 lowering and stress interaction in Māori /r/. Details of this corpus will be 
discussed, and a preliminary analysis presented.  

References:
[1] W Bauer, Maori, London and New York: Routledge, 1993.
[2] M. Maclagan, R. Harlow, J. King, C. Watson, and P. Keegan, The pronunciation of “Māori”,

2019 NZ Linguistic Society Conference, Christchurch, New Zealand, 2019. [Presentation]
[3] I. Shields, C. Watson, P. Keegan, and M. Maclagan, A preliminary investigation of the acoustics

of Māori /r/, 2020 Language and Society Conference, Waikato, New Zealand, 2021.[Presentation,
available online https://www.youtube.com/watch?v=MGrqhxYXf-
4&list=PLp619EeWvHk7OQkGqVsfhcoB744wsSDLb&index=7]

[4] J. King, M. Maclagan, R. Harlow, P. Keegan, and C. Watson, “The MAONZE corpus:
Establishing a corpus of Maori speech,” New Zealand Studies in Applied Linguistics, vol. 16, no.
2, pp. 1-16, Jan., 2010.

[5] I. Shields, C.  Watson, P. Keegan, R. Berriman and J. James, “Creating a Synthetic Te Reo Māori
Voice,” International Conference on Language Technologies for All, Paris, France Dec., 2019.
[Available online https://lt4all.org/media/papers/P1/136.pdf]

[6] K. N. Stevens and S. E. Blumstein, “Quantal aspects of consonant production and perception: A
study of retroflex stop consonants,” Journal of Phonetics, vol. 3, no. 4, pp. 215-233, Oct., 1975.
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[7] R Core Team, R: A language and environment for statistical computing, R Foundation for
Statistical Computing, Vienna, Austria, 2021.

[8] R. Winkelmann, K. Jaensch, S. Cassidy and J. Harrington, emuR: Main Package of the EMU
Speech Database Management System, R package version 2.1.1, 2020.

[9] L. Bombien, R. Winkelmann and M Scheffers, wrassp: an R wrapper to the ASSP Library, R
package version 0.1.9, 2020.
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More on the transition from apical to dorsal /R/ in Quebec French 

Marie-Hélène Côté & Mélanie Lancien 
Université de Lausanne 

Quebec French offers a spectacular case of transition from apical to dorsal /R/s by 
the generation born between 1920 and 1960 (Clermont & Cedergren 1979; Cedergren 
1985; Tousignant 1987; Santerre 1979, 1982; Sankoff & Blondeau 2007). Apical variants 
have been shown to be preferentially retained in prevocalic position, but a better 
understanding of the transition requires looking at how the different variants of /R/ 
interact with the segmental context as apical variants are gradually abandoned. 

We take up this issue through a subset of the PFC corpus (Durand et al. 2002; 
Côté 2014), containing 394 speakers from across Quebec, born between 1921 and 1999. 
Speakers read two word lists, in which all /R/’s were coded by a trained phonetician for place 
and mode of articulation and categorized according to their segmental context. We consider 
here: 

• four categories of variants: Apical (trill+flap), Uvular fricative (voiced+voiceless),
Lenited (approximant+vocalized+absent), Uvular trill. 

• five contexts: #_V, C_V, V_V, V_C, V_# (excluding C_#).
We first focus on the 60 variable speakers displaying between 5% and 95% of apical

variants (7’860 /R/ tokens). Beta-regressions (Cribari-Neto & Zeileis 2010) confirm that apical 
variants are more often replaced in non-prevocalic (V_C and V_#) than in prevocalic position 
(p<0.001). Besides, in all contexts they are replaced more often by lenited variants than 
fricatives (p<0.001).  

However, the variable group comprises two distinct sub-groups: +APIC, in which 
speakers use at least 50% of apical variants, and -APIC (<30%). We compared these two groups 
with the categorically dorsal speakers (DORS, <5% of apical /R/). All groups display different 
distributions of non-apical variants. In +APIC (47 speakers, 6’140 /R/ tokens), fricatives and 
lenited variants surface preferentially in non-prevocalic context (63% and 78% vs 37% and 
22% prevocalically, χ²(1, N=1’683)=33.7, p<0.001), while apical variants predominate 
prevocalically (89% vs 3.2% of fricatives and 6.8% of lenited, χ²(2, N=6’111)=2243.2, 
p<0.001). In DORS (334 speakers, 47’784 /R/ tokens), lenited variants are favored in V_# and 
V_V, i.e. in postvocalic position, while fricatives are favored in #_V and C_V (non-postvocalic; 
χ²(4, N=46’478)=2421.7, p<0.001). The -APIC group (13 speakers, 1’720 /R/ tokens) displays 
an intermediate distribution, where fricatives have begun to spread to C_V and #_V.  

These results suggest that the transition from apical to dorsal /R/ has operated 
essentially through a restructuring of the fricative variants from preferentially non-prevocalic 
to non-postvocalic. +APIC speakers distinguish between prevocalic (#_V, C_V, V_V) and non-
prevocalic (V_C, V_#) contexts (89% and 31% of apical variants respectively). Non-
prevocalically, apical variants are replaced by lenited and, to a lesser extent, fricative variants. 
At the other end of the transition to dorsal /R/, DORS speakers rather contrast postvocalic (V_C, 
V_#, V_V) and non-postvocalic (#_V, C_V) contexts: fricative and lenited variants are frequent 
in all positions, but fricatives appear more often in #_V and C_V and lenited variants 
postvocalically. In -APIC, fricatives show a small preference for non-prevocalic context (28% 
vs. 23% in non-postvocalic; χ²(1, N=353)=8.56, p=0.003).  

Thus, the transition to dorsal variants appears to have adopted the following path, 
interpretable in the light of the family resemblances model of rhotics (Magnusen 2007): /R/ is 
‘deconsonantized’ postvocalically, then strengthened to dorsal fricatives, which finally spread 
prevocalically.  

References : 
Cedergren, H. (1985). Une histoire d’R. In Lemieux, M. & Cedergren, H. (ed.), Les tendances 

dynamiques du français parlé à Montréal. Québec : Gouvernement du Québec, Office de la 
langue française, Vol. 1, 25-56.  
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Clermont, J. & Cedergren, H. J. (1979). Les ‘r’ de ma mère sont perdus dans l’air. In Thibault, 
P. (ed.), Le français parlé : études sociolinguistiques. Edmonton : Linguistic Research, 13-
28.

Côté, M.-H. (2014). Le projet PFC et la géophonologie du français laurentien. In J. Durand, 
G. Kristoffersen & B. Laks, avec la collaboration de J. Peuvergne (eds), La phonologie du
français: normes, périphéries, modélisation. Nanterre: Presses Universitaires de Paris
Ouest, 175-198.

Cribari-Neto F, Zeileis A (2010). Beta Regression in R. Journal of Statistical Software, 34(2), 
1-24.

Durand, J., Laks, B. & Lyche, C. (2002). La phonologie du français contemporain : usages, 
variétés et structure. In Pusch, C. & Raible, W. (ed.), Romanistische Korpuslinguistik- 
Korpora und gesprochene Sprache/Romance Corpus Linguistics - Corpora and Spoken 
Language. Tübingen : Gunter Narr Verlag, 93-106. 

Magnusen, T. J. (2007). The story of /r/ in two vocal tracts. Proceedings of ICPhS XVI, 1193-
1196. 

Santerre, L. (1979). Les (r) montréalais en régression rapide. In Lavoie, T. (ed.), Les français 
régionaux du Québec, Numéro spécial de Protée VII(2), 117-132. 

Santerre, L. (1982). Des r montréalais imprévisibles et inouïs. Revue québécoise de 
linguistique, 12(1), 77-96. 

Tousignant, C. (1987). La variation sociolinguistique. Modèles québécois et méthode 
d'analyse. Sillery : Presses de l'Université du Québec. 
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Hearing wed and seeing red: The visual prominence of the lips in Anglo-English /r/ 

Hannah King  
CLILLAC-ARP, Université de Paris 

The change towards exclusively labial articulations of /r/ is well underway in England with instances of 
labiodental /r/ reported all over the country (e.g., Foulkes & Docherty, 2000; Marsden, 2006; Trudgill, 
1974; Williams & Kerswill, 1999). Some have suggested that non-lingual variants of /r/ are gaining 
ground by speakers dropping the lingual articulation of the post-alveolar approximant [ɹ], leaving the 
labial one to form the primary constriction (Docherty & Foulkes, 2001; Foulkes & Docherty, 2000; 
Jones, 1972). The lip posture for [ɹ] in Anglo-English differs from the lip rounding observed for [w] 
and is described as labiodental-like (King & Ferragne, 2020). Labiodentalisation may be due to the 
visual prominence of the lips for [ɹ] (Docherty & Foulkes, 2001), which is confirmed in the present 
study with an audio-visual perception experiment. The results have implications not only for our 
understanding of the labial articulation of English /r/, but also for the role of visual speech cues in 
sound change.  

40 native Anglo-English speakers were presented with monosyllabic words beginning with [ɹ], [w] and 
[l] produced by a native speaker, and were asked to identify the word they perceived from two word
options. Stimuli were presented in noise in four presentation modalities: auditory-only (AO); visual-
only (VO); congruous audio-visual (AVc); and incongruous (AVi) in which auditory-/w/ was paired
with visual-/r/, and vice versa.

The results indicate that the addition of noise did not completely mask acoustic cues because sensitivity 
measures showed that perceptual performance in AO was not at all random. Interestingly, the acoustic 
cues for the /r/-/w/ contrast seem ambiguous because when presented with AO /w/ stimuli, subjects 
actually reported perceiving /r/ more than /w/. Contrary to auditory cues, visual cues of the speaker’s 
lips appear to be highly informative as the participants were able to distinguish between /r/ and /w/ in 
VO with near-perfect accuracy. No significant difference was observed for the /r/-/w/ contrast between 
VO and AVc, contrary to the contrasts with /l/ for which perceptual sensitivity was greatest in AVc. 
The inclusion of contrasts with /l/ allowed for the confirmation that the lip postures for /r/ and /w/ are 
visibly different from that of a non-labial segment. Put together, the results indicate that Anglo-English 
subjects are capable of distinguishing between the labial articulations of /r/ and /w/ and that the visual 
cues of the lips may actually be more perceptually salient than the acoustic ones. Results from AVi 
provide further evidence of the heavy visual prominence of the lips for /r/. A strong influence of 
visual input was observed in the context of auditory-/w/ paired with visual-/r/ with over 83% visual /r/ 
responses. The rate of visual responses was significantly smaller for mismatched auditory-/r/ and 
visual-/w/, indicating that the labial posture for /w/ is more ambiguous than that of /r/, which will be 
discussed. In sum, the results from this study allow us to predict the continued labiodentalisation of 
Anglo-English /r/ given the relative perceptual certainty of the visual cue of the lips for [ɹ] contrary to 
its acoustics.     

References:

Docherty, G., & Foulkes, P. (2001). Variability in (r) production-instrumental perspectives. In H. 
Van de Velde & R. van Hout (Eds.), ’R-atics: Sociolinguistic, phonetic and 
phonological characteristics of /r/ (pp. 173–184). Université Libre de Bruxelles. 
Foulkes, P., & Docherty, G. J. (2000). Another chapter in the story of /r/: ‘Labiodental’ 
variants in British English. Journal of Sociolinguistics, 4(1), 30–59. 
Jones, D. (1972). An Outline of English Phonetics (9th Edition). Cambridge University Press. 
King, H., & Ferragne, E. (2020). Labiodentals /r/ here to stay: Deep learning shows 
us why. Anglophonia, 30. 
Marsden, S. (2006). A sociophonetic study of labiodental /r/ in Leeds. Leeds Working 
Papers in Linguistics and Phonetics, 11, 153–172. 
Trudgill, P. (1974). The Social Differentiation of English in Norwich. Cambridge University Press. 
Williams, A., & Kerswill, P. (1999). Dialect levelling: Change and continuity in Milton 
Keynes, Reading and Hull. In P. Foulkes & G. Docherty J. (Eds.), Urban voices: Accent studies in the 
British Isles (pp. 141–162). Arnold. 
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Acoustic, articulatory and phonological aspects of /r/ in Tripolitanian Libyan Arabic 

Amel Issa 
University of Leeds 

This paper reports on the acoustic and articulatory correlates of the alveolar rhotic /r/ in Tripolitanian Libyan 
Arabic (TLA) using Electropalatographic (EPG) and acoustic data. While we know that Arabic language 
have one alveolar rhotic phoneme, we do not yet have enough information on its phonetic realisation. The 
accurate phonetic and articulatory properties of rhotic sounds in Arabic have not received much 
investigation and still poorly understood. There are few phonetic studies of TLA, and none on the acoustic 
patterns of the alveolar rhotic or the articulatory configurations involved in the production of this sound. 
This study contributes to the literature on rhotics and the literature on Arabic language (and TLA) by 
providing a detailed investigation of both the acoustic and the articulatory correlates of this sound while 
also considering its phonological status as a singleton or a geminate. 
Trisyllabic minimal or near minimal words containing the alveolar rhotic /r/ in medial intervocalic position 
were considered. Equal number of singleton and geminate contrasts of this sound were included. Several 
measurements were obtained. The acoustic measurements include the target segment duration, F1, F2, and 
F3 of the target segment and visual inspection of the spectral properties of the target segment. The 
articulatory measurements include the amount of linguopalatal contact at the middle and maximum frames, 
center of gravity (CoG) at the mid-point of the articulatory gesture, the articulatory profile of the rhotic 
sounds, visual inspection of the palatograms of the target segments and the flatness index of the tongue.  
The acoustic data provide evidence that the /r/ in TLA have manner variation within and across speakers. 
The singleton /r/ is realised as a tap or approximant. The geminate /r/ is realised as approximant, trill or 
weak fricative. The formant frequencies of the /r/ are not affected by gemination. The EPG data provide 
evidence that the /r/ in TLA is produced as an apical anterior alveolar for singletons and apical posterior 
alveolar for geminates. This is evident from the visual inspection of the average palatograms as well as the 
contact profiles of this sound. These observations were reflected in the CoG results, which show that 
singlton rhotics have significantly higher CoG than their geminate counterparts indicating a more anterior 
tongue configuration in the singleton than geminate rhotics. This is also compatible with the flatness index 
results which show a very little degree of flatness of the tongue for the rhotic sounds. No positive correlation 
between the geminate /r/ and the amount of linguopalatal contact could be found in the current study, which 
can be related to the behaviour of sonorants when undergo strengthening.  
The articulatory results of this study show systematic spatial and dynamic differences between the singleton 
and geminate rhotics, something that cannot be detected if relied on acoustic data alone. These results 
confirm the robustness of the effect of the phonological context on the articulatory gestural and temporal 
plans of the singleton and geminate rhotic consonants. 
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Articulatory and acoustic features of Mandarin rhotic sounds 

Shuwen Chen1 & Peggy Pik Mok2

1 The Chinese University of Hong Kong, Shenzhen 
2 The Chinese University of Hong Kong 

Rhotic sounds in the world’s languages have a wide range of variants, and are famous for 
their complexity in production. It has been well-studied that English /ɹ/ can be articulated with various 
tongue shapes with slightest acoustic consequence  (Delattre & Freeman, 1968; Mielke et al., 2010; 
Zhou et al., 2008). The continuum of tongue variation was usually roughly categorized as the retroflex 
and bunched gestures based on the tongue tip positions (Mielke et al., 2010; Zhou et al., 2008). It is 
unclear, however, if the articulatory variability is a language-specific phenomenon unique to English, 
or a universal phenomenon that can be found in other similar rhotic sounds, such as Mandarin /ɹ/. 
The current study examined the articulatory and acoustic features of Mandarin /ɹ/ in various 
syllable positions using acoustic data and ultrasound imaging. 

Two groups of speakers were recorded: native Mandarin speakers who speak a rhotic accent 
of Mandarin (er-hua in Mandarin), and native American English speakers as a control group. 
Eighteen native Mandarin speakers (4M, 14 F) were recorded with ultrasound imaging. They were all 
born and grew up in Northern China (Beijing, Hebei and Shandong Province), so they naturally speak 
with a rhotic accent of Mandarin. Sixteen monolingual English speakers (5 M, 11 F) were recorded 
reading English words. Mandarin stimuli include words containing prevocalic /ɹ/ coarticulated with 
the /ʅ a ɤ u/ vowels, postvocalic /ɹ/ with the /i ɿ ʅ y u a ɤ/ vowels, and syllabic /ɹ ̩/ produced in a 
carrier phrase.  

The results showed that similar to English rhotics, Mandarin /ɹ/ could be articulated with 
various tongue shapes that were usually categorized as the bunched gesture (tongue tip pointing 
down) or retroflex gesture (tongue tip curling up) (Figure 1). The variation between bunched and 
retroflex /ɹ/, however, was only found in the postvocalic and syllabic /ɹ/. Mandarin prevocalic /ɹ/ was 
produced with the tongue tip pointing down (bunched gestures). Also, the tongue shape of 
Mandarin /ɹ/ was not influenced by vowel contexts. Acoustically, Mandarin /ɹ/ had a higher F3 than 
English /ɹ/ in the prevocalic and syllabic positions, and a higher F2 in the prevocalic position. 
Moreover, frication noise was often, but not always, observed in the prevocalic /ɹ/. Large 
interspeaker variation was found in frication noise for prevocalic /ɹ/. The results of this study showed 
that articulatory variability of rhotic sounds is not a language-specific phenomenon unique to 
English. The articulatory variability can be found in Mandarin rhotic sounds as well. 
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dorsal bunched dorsal bunched with dip 

blade bunched front bunched 

apical retroflex retroflex 
Figure 1: Raw ultrasound images of the tongue shapes for Mandarin /ɹ/ 
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What if trills weren’t really trilled? An investigation of
trills and taps in 212 articles from the Illustrations of the

IPA.

Rémi Anselme

Laboratoire Dynamique Du Langage - UMR5596, Université Lumière Lyon 2

It is often assumed that doing a typology of phonemic trills is relatively straightfor-ward , 
using databases such as PHOIBLE (Moran & McCloy, 2019), PBASE (https://
pbase.phon.chass.ncsu.edu/query), LAPSYD (Maddieson, Flavier, Marsico, Coupé, & 
Pellegrino, 2013) and UPSID (Maddieson, 1984). Among more than 3183 inventories included 
in PHOIBLE, we find 1332 (42%) allegedly containing an alveolar trill repre-sented by the 
symbol “r”, which is consistent with the data in other databases (e.g., up to 57% of trills in 
PBASE). Such results might naturally let us think that the alveolar trill has a relatively high 
frequency across languages and should therefore be considered a core member of the category 
“rhotics”. However, this is might be an artifact due to several factors, and we show here that 
trills are, in fact, not that common cross-linguistically. While this idea is not new (e.g. 
Maddieson (1984), Lindau (1985), Ladefoged, Cochran, and Disner (1977)), we lacked a 
detailed quantitative analysis.

We examined 212 languages described in the Illustrations of the IPA over 50 years, 
representing more than 40 languages families. For each of these articles we conducted an 
exhaustive review, including all the available relevant information about the illustration 
itself, the language, and the speaker(s) used for the illustration. We focused on the 
possible rhotic segments, with an emphasis on alveolar trills and taps. We ended up with 162 
articles where the rhotic described was either a tap, a trill or both, either as phonetic 
allophone or as a phoneme. We then manually checked the audios of the recordings in 
Praat (Boersma & Weenink, 2001) in order to check if the trills reported in the word list 
and narrative accompanying the articles were, indeed, trilled. Overall, we found that only 
23% of the articles included in the analysis should probably be considered as having a 
phonemic trill, compared to the 67% that would do so before our analysis (we suggest that 
the in rest of the illustrations featuring an “r”, this should instead be interpreted as a 
phonemic tap).

Our analysis suggests that it might be more parsimonious to revise our default as-
sumptions, and instead consider that languages have phonemic taps as the unmarked 
phoneme, and reserve phonetic trills for emphatic uses (eg. Baker (2016), Clynes and 
Deterding (2011)), or conveying extra (socio-)linguistic information (eg. Labrune (2012), 
Stuart-Smith, Lawson, and Scobbie (2014)), and only when contrasting with a phonemic tap 
would it become a phonemic trill. The results may have implications for the way rhotics are 
described, and for understanding variation in production of trills and taps, and for future 
typological and descriptive work. Reinterpretation of trills as taps have still do be confronted to 
current rhotics phonological theories.
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When German /r/-vocalization meets French <r>:<r
How Austrian German students pronounce postvocalic /r/ in word-final position

Elisabeth Heiszenberger & Elissa Pustka 
University of Vienna 

Models of L2 phonological development [1], [2] assume that the degree of difficulty to perceive and 
to produce non-native phonological contrasts depends mainly on the phonological and phonetic 
proximity of L2 sounds to L1 sounds. However, recent research has established that orthography also 
plays a crucial role in the acquisition of the L2 sound inventory. Especially in the case of 
incongruencies between L1 and L2 grapheme-phoneme correspondences, orthographic input provides 
misleading information, which may result in mispronunciations [3], [4]. The aim of the present study 
is to re-examine to what extent production abilities of L2 sounds, whose grapheme-phoneme 
correspondences differ between the L1 and the target language, are modulated by L1 grapheme-
phoneme correspondences.  

To address this question within the Pro²F corpus (pro2f.univie.ac.at; [5], [6]), we examined the 
realization of postvocalic /r/ in word-final position in 13 French words (e.g. père [pɛʁ] ‘father’, 
n=637) read aloud by 50 Austrian German high-school students (31 beginners and 19 intermediate 
learners of French) and compared the results to Austrian German postvocalic /r/-realizations (e.g. wer 
[weɐ] ‘who’) produced by the same speakers. In German, word-final /r/ is vocalized to [ɐ] (e.g. Moor 
[mɔɐ] ‘bog’), whereas in intervocalic position /r/ is preserved (e.g. Lehrer [leːʁɐ] ‘teacher’). 
However, in Austrian German there is a change in quality of the preceding vowel and [ɐ] 
emerges (e.g. Lehrer [lɛɐʁɐ] ‘teacher’, [7]). By applying PRAAT [8], we used spectrograms and 
compared formant frequencies (F1, F2) at 25%, 50% and 75% of each sequence (fronted vowel + /r/) 
to determine whether [ʁ] is realized or not. In addition, we measured formant frequencies (F1, F2) at 
25%, 50% and 75% of each vowel followed by /r/. To investigate L1 interferences , the same 
procedure was used for the analysis of German postvocalic /r/-realizations. 

Preliminary results suggest that beginners and intermediate learners vocalize postvocalic /r/ in 
word-final position in French words in only 35% and 18% of the cases. However, if realized, 
formant frequencies of the preceding vowel differ considerably from the target pronunciation 
reported in the literature. While in L1 French formant frequencies (F1, F2) of stressed fronted vowels 
followed by /r/ are relatively stable and F1 values increase and F2 values decrease only when /r/ 
occurs [9], especially in the case of [ɛ] and [œ], F1 and F2 values produced by the learners already 
increase and decrease significantly in the middle of the vowel (p < 0.05). This means, that although /
r/-vocalizations are rare in the speech of Austrian students, a sort of [ɐ] seems to emerge between the 
vowel and /r/, similar to Austrian German /r/-realizations in intervocalic position, e.g. père *[pɛɐʁ] 
instead of [pɛʁ]. Thus, only a particularly differentiated  analysis indicates that the presence of 
orthography activates L1 grapheme-phoneme correspondences that can lead learners to realize 
phonological alternations that do not exist in the target language. These results have important 
implications for L2 phonological development models, which have yet to address the role of 
orthography.
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Rhotics in Spanish as a foreign language: Comparing monolingual German and bilingual Ger-
man-Turkish learners  

Grünke, Jonas1 Gabriel, Christoph1 & Schlaak, Claudia2 
1JGU Mainz, 2Uni Kassel

Rhotics often pose a particular hurdle for foreign language learners, especially when the native lan-
guage (L1) and the target language (L2) differ regarding their realization of r. When acquiring Spanish 
as an L2, German-speaking learners need not only learn new alveolar r variants but also have to avoid 
the r vocalization, which is typical of German but does not occur in Spanish. R vocalization is a pho-
nological process by which underlying r sounds are vocalized in coda position (Kultur [kʊl.ˈtuː ̯ɐ] vs 
Kulturen [kʊl.ˈtuː.ʁən] ‘culture(s)’). Sometimes, even further contractions up to elision (with compen-
satory lengthening) may occur (hart [ha ̯ɐt] ~ [haːt] ‘hard’). While similar processes are known from 
other Germanic languages, they are hardly present in Romance languages and do not occur in the 
standard varieties to which L2 learners are usually oriented. If learners transfer this vocalization rule 
from German into a Romance foreign language (via negative transfer), misunderstandings are unlikely 
to arise, but they probably reveal themselves as a German natives: non-target realizations such as (L2 
French) culture [kʏlˈtyː ̯ɐ] or (L2 Spanish) porque [ˈphɔ ɐ̯kə] ‘because’ should thus be avoided. 

First studies on phonetic L2 acquisition against a backdrop of migration-induced multilingual-
ism have shown that the non-target-like transfer of the r vocalization process is observed less fre-
quently in German–Turkish learners of French than in monolingual German learners. Unlike in Ger-
man, coda r is not vocalized in Turkish but produced as an alveolar tap (kültür [kyl.tyɾ]). Although the 
phonetic realization thus still differs from the uvular fricative of standard French, the heritage lan-
guage patterns with the target language in that r is realized as a consonant in coda position. The simi-
larities between Turkish and Spanish, where an alveolar tap is used this position, too, are even greater. 
Learners, who speak Turkish in addition to German, can therefore be expected to perform even better 
in Spanish than in French. 

We aim to investigate the progression in the acquisition of the Spanish phonemes /r/ and /ɾ/ by 
15 bilingual German–Turkish learners and a control group of 10 monolingual German speakers. To 
this end, we have developed a learning module that raises awareness of the characteristics of Spanish 
pronunciation in cross-linguistic comparison and promotes positive transfer from the heritage lan-
guage to the foreign language. To assess the effects of the intervention on the learners’ L2 production, 
phonetic data will be collected from all subjects before, during, and after the intervention using a read-
ing text that includes 25 target words displaying Spanish /r/ (in intervocalic and onset position: perro 
‘dog’, ratón ‘mouse’) and /ɾ/ (in intervocalic and in word-internal and word-final coda position: pero 
‘but’, cárcel ‘prison’, mujer ‘women’). After determining the degree of target-likeness of the 75 target 
tokens produced by each learner via acoustic and auditory analyses, the results will be discussed in the 
context of current L2 and L3 theories such as Flege’s (1987) Speech Learning Model and the Linguis-
tic Proximity Model (Westergaard et al. 2017). 
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Preliminary ultrasound investigation on the production of Mandarin Chinese /r/ sounds 
by Japanese learners 

Zhiqiang Zhu & Peggy Pik Ki Mok 
The Chinese University of Hong Kong 

The acquisition of English /r/ sounds by Japanese learners is a very thoroughly 
researched topic, because Japanese learners typically tend to assimilate both English /r/ and /
l/ to a single sound category, the Japanese /ɾ/ [1] [2]. However, very few studies have been 
done on Japanese learners' acquisition of rhotic sounds in other languages. This study fills 
this research gap by investigating the Japanese learners’ production of Mandarin 
Chinese /r/ using ultrasound imaging. Past studies have shown that early language 
experience can provide a significant boost to speakers’ production and perception of that 
language later in life in comparison to L2 learners with no prior experience [3]. This study 
also tries to compare the production between simultaneous bilinguals (early learners) and 
advanced Japanese learners (late learners) to test relevant speech acquisition theories [4][5]. 

This study consists of two target groups and one baseline group. The target groups 
included six Advanced Japanese speakers (AJ speakers, who learned Mandarin Chinese as 
L2, with over 1-year immersion in Beijing and HSK-6 level), and six Japanese-
Mandarin Simultaneous Bilingual (SB speakers, who acquired both Mandarin and Japanese 
from an early age with their mothers being native Mandarin speakers). The baseline group 
included six Native Beijing Mandarin speakers (NM speakers). Three sets of stimuli were 
designed for Mandarin /r/ sounds, i.e., 14 tokens for prevocalic /r/, (e.g., 如 [ɹu]), 3 tokens 
for syllabic /r/ (e.g., 儿 [ɚ]), 32 tokens for postvocalic /r/ (e.g., 皮儿 [bʰiɚ]). Three 
repetitions were collected with both acoustic and ultrasound imaging data. The comparisons 
were made via smoothing spline ANOVA [6]. 

The major finding shows that the SB speakers and the NM speakers adopted similar 
tongue gestures for syllabic /r/ and postvocalic /r/, which were different from that of 
prevocalic /r/. However, the AJ speakers used a similar tongue gesture for all the three 
Mandarin /r/ sounds, as indicated in Figure 1. For illustration, Figure 2 shows the ultrasound 
images of a particular AJ speaker who used a similar bunched tongue gesture to produce 
Mandarin /r/ sounds in all phonological positions. 

The results suggest that SB speakers had an advantage over the AJ speakers in producing 
Mandarin /r/ sounds, because the AJ speakers failed to produce allophones of the Mandarin /
r/ with different articulatory gestures as the native Mandarin speakers did. This finding is in 
line with the previous studies that early language learners have advantages over late 
language learners [3]. It is possible that the AJ speakers might not be aware of the subtle 
difference between the allophones of the Mandarin /r/, hence they used similar tongue 
gestures throughout the production of Mandarin /r/ sounds. Provided with explicit instruction 
and more inputs, the AJ speakers might eventually acquire the different articulatory gestures 
for the Mandarin /r/ sounds. Further work will analyze the ultrasound data of more 
participants and test the perceptual relationship between Mandarin /r/ and Japanese /ɾ/. 
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Figure 1. Tongue contours of Mandarin /r/ sounds by SB and AJ speakers 

Figure 2. Ultrasound images of Mandarin prevocalic /r/, syllabic /r/ and 
postvocalic /r/ by the same AJ speaker 
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Stylisation and frequency effects: divergent patterns of rhoticity in popular music singing accents 

Monika Konert-Panek 
University of Warsaw

Singing accent stylisation has been investigated from a variety of theoretical standpoints, including the 
acts of identity, the language-ideological perspective or referee design (Trudgill 1983, Simpson 1999, 
Beal 2009, Gibson and Bell 2012, Watts and Morrissey 2019 among others). In particular, the 
Americanisation of British singing accent has been studied extensively, though some authors (e.g. 
Sackett 1979, Trudgill 1983) notice that American and Canadian popular music vocalists also style-
shift, adopting some features of Southern American English (SAE).  

This paper focuses on the significance of lexical frequency effects in staged performance with regard 
to rhoticity, which proves to be one of salient markers of style. The goal of the study is to assess 
whether more frequent words turn out to be the best carriers of style in popular music, as generally 
they tend to be processed faster, recognized quicker and articulated more easily (e.g. Bybee 2002, 
Shockey 2003, Erker and Guy 2012). Moreover, highly common words are said to be the leaders 
of various sound changes, mainly reductive ones (e.g. Hooper (Bybee) 1976, Hay, Jannedy and 
Mendoza-Denton 1999, Bybee 2000). 

The study examines two distinct patterns of rhoticity: the insertion of r (coda-r) as one of typical 
Americanisation features performed by British singers and the loss of rhoticity due to SAE emulation 
performed also by American singers (non-Southerners). The former pattern is analysed on the basis of 
Amy Winehouse’s singing accent. The research material comprises two albums released by the 
vocalist, i.e. Frank (2003) and Back to Black (2006), providing 506 tokens of potentially rhotic words.  
The latter pattern is investigated on the basis of Bob Dylan’s singing accent, comprising his first two 
albums, i.e. Bob Dylan (1962) and The Freewheelin' Bob Dylan (1963), and providing 635 tokens. The 
method of analysis is primarily auditory, due to the interference from musical instruments in the 
majority of analysed songs. Frequency is measured locally, i.e. the word frequency of the sample itself 
is used. All potentially rhotic words are identified as frequent (occurring 5 or more times) or infrequent 
(occurring fewer than 5 times).

The hypothesis concerning lexical frequency effects is confirmed in the case of the second corpus 
(Dylan’s SAE rhoticity loss stylisation). The results show that word frequency may affect singing style 
variation, as frequent words were more prone to rhoticity loss compared with infrequent ones (56% vs. 
40%) and the effect is statistically significant (Yates’ chi-square=15.065, p < 0.001). Yet, in the case 
of the first corpus (Winehouse’s General American coda-r stylisation), the results do not confirm 
this hypothesis. The percentage of frequent words undergoing r-insertion was lower compared 
with infrequent ones (29% vs. 40%) and the results are statistically significant (Yates’ chi-square= 
6.525, p<0.02).  

The overall results suggest that the relation between stylisation and word frequency is complex and 
potentially dependent on the nature of the process at stake. Frequent words favour the loss of r, but 
they do not favour its insertion, which leads to the conclusion that lenition process are more prone to 
lexical frequency effects.  
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Retroflexing Rhymes: Identity & Phonetic Variation in the Korean Liquid Phoneme 

Drew Crosby & Amanda Dalola 

University of South Carolina 

Korean has a single phonemic liquid /l/, that is usually described as having two allophones. Most 

commonly, it is realized syllable-initially as a flap, [ɾ], and syllable-finally and in geminates as an alveolar 

lateral approximant, [l] (Sohn 1999; Sin, Kaier & Cha 2012; Kim 2015; Sin 2015). However, some Crosby 

and Dalola (2021) have argued that /l/ is more phonologically complex. Kang (2017) describes a third 

realization, a palatal lateral, /ʎ/, that precedes high-front vocoids /i/, and /j/, while Lee (1999) describes /l/ 

as varying in strength of articulation intervocalically, on a three-point scale from a short stop to a fricative, 

to an approximant. She does not give specific IPA symbols for these articulations beyond [ɾ]; they would 

presumably correspond to [d], [z] and [ɹ], respectively. Recent articulatory evidence has documented wide 

variation in the realization of the word-final liquid, identifying four separate places of articulation: apico-

dental, lamino-postalveolar, lamino-alveolar, and retroflex (Hwang, Charles, and Lulich 2019). Crosby and 

Dalola (2021) found the retroflex to occur in more than half of the tokens of their 12 speakers before a 

pause. 

The present study builds on work concerning the occurrence of the retroflex liquid in Korean by 

examining its occurrence as a function of preceding vowel, speaker gender, and region of origin (Greater 

Seoul vs. Southern provinces). The tasks for this study consisted of three parts: a carrier sentence task, a set 

of three dialogues, and a sociolinguistic interview. Participants consisted of ten speakers from the Greater 

Seoul region and ten from the Southern provinces (eight from Gyeongsangdo, two from Jeollado). The 

tasks were administered using the internet conferencing software Zoom and video recorded using Zoom’s 

built-in recording function. Tokens were impressionistically classified as retroflex or non-retroflex for each 

of the 10 monophthongs of Standard Korean (Shin et al. 2015) by an L1-English advanced L2-speaker of 

Korean. Spectrograms of tokens were also checked in Praat (Boersma & Weenink 2020) for a lowered F3, 

a sign of retroflexion (Thomas 2011) 

Binary measures of retroflexion were submitted to a stepwise logistic regression with preceding 

vowel, presence of a pause, region of residence (Greater Seoul vs. Southern provinces), and gender as fixed 

factors. Results revealed an interaction between gender and presence of a pause, such that male speakers 

were more likely to employ a retroflex articulation pre-pausally than female speakers (p<0.05). The model 

also revealed two main effects: one for region, such that speakers from outside Greater Seoul were more 

likely to utilize retroflex articulations than speakers from Greater Seoul (p<0.001), and one for preceding 

vowel, such that liquids preceded by back vowels were more likely to be retroflexed than those preceded 

by front vowels (p<0.01).  This study demonstrates that the Korean liquid, in addition to being positionally 

conditioned, as shown in previous research (Hwang et al. 2019; Crosby and Dalola 2021), is also 

conditioned by social factors. This finding offers insight into the phonetic and phonological realizations of 

the Korean liquid consonant across gender and regional lines and helps inform sociolinguistic awareness in 

the instruction of Korean as a second/foreign language. 
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Towards a description of the rhotic sounds of Northern Tosk Albanian

Stephen Nichols1, Enkeleida Kapia2,3, Josiane Riverin-Coutlée2 & Stefano Coretta4
1University of Oxford, 2Institute of Phonetics and Speech Processing, Ludwig-Maximilians-Universität 

München, 3Akademia e Shkencave e Shqipërisë, 4University of Edinburgh

This paper aims to provide a preliminary sketch of the production and distribution of the rhotic sounds 
found in Northern Tosk Albanian (Gjinari 1988) as emerged during a laboratory study of its sound system. 
Albanian is an isolate branch of the Indo-European family comprising various (sub)varieties, including 
Northern Tosk. With the exception of the Korça Qarku area, its inventory has traditionally been described 
as including two rhotics (Gjinari et al. 2007), represented in writing as <r> and <rr>, henceforth /ɽ/ and /r/. 
These are considered to be contrastive as they distinguish words such as rasa ‘the case’, rrasa ‘the stone 
tile’ and ara ‘the arable land’, arra ‘the walnut’. Previous work offers contradicting accounts regarding 
the phonetic realisation of these sounds. For example, according to Simpson (1996) and Dodi (2004), the 
prescriptive norm claims that /ɽ/ is an alveolar tap [ɾ] and /r/ a trill [r], whereas Belluscio (1994), Jubani 
(2005) and Belluscio (2014) argue that speakers of Tosk varieties realise both as a retroflex flap [ɽ] or 
an alveolar approximant [ɹ]. Belluscio (2014) further indicates that /ɽ/ tends to be realised as [ɾ] when 
preceded by a consonant and as [ɹ] in the other contexts.

As part of a broader descriptive study of Northern Tosk, we recorded 5 native speakers (3F, 2M; 
aged 25–33) who read a word list, sentence list and translation of The North Wind and the Sun. Words 
containing rhotics were coded by three analysts as containing a flap/tap, approximant or trill based on the 
audio signal, waveform and spectrogram.

The figure below shows example realisations of /r/ in rrapi ‘oak’ and /ɽ/ in peri ‘thread’ and perde 
‘curtains’. While our speakers always realised /r/ as a trill [r], /ɽ/ was characterised by a great deal of 
allophonic variation. Among the range of realisations for /ɽ/, we found retroflex flaps [ɽ] and retroflex 
approximants [ɻ]. These show a trend towards complementary distribution, with [ɽ] found mostly in the 
onset and [ɻ] tending to appear in coda position. A further tendency observed was for an alveolar tap [ɾ] 
to occur before [i] (cf. a similar observation by Myers 2015 regarding the liquid in Luganda) and directly 
preceding [d]. However, in a small number of repetitions, word-medial onset and word-medial coda /ɽ/
were realised as [ɻ] and [ɽ] respectively.

Our findings regarding /ɽ/ are in line with impressionistic studies and some case-study analyses sug-
gesting that /ɽ/ may be increasingly realised as [ɻ] in different varieties of Albanian (Jubani 2005, Belluscio 
2014). However, though there have been reports that the opposition between /r/ and /ɽ/ is being neutralised 
among younger speakers (Hysenaj 2009, Jubani 2005, Jubani-Bengu 2012, Belluscio 2016), we do not 
see this in our data, where /r/ is invariably a trill [r]. We ascribe this, in part, to a task effect as /r/ is 
prescriptively both a trill and distinct from /ɽ/.

The relatively limited set of contexts—especially for /r/—in the words collected prevents us from 
making definitive generalisations about the distribution of these allophones and future work—including 
the collection of articulatory data—is warranted.
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The production of /r/ in Shiwiar Spanish 

Martin Kohlberger 
University of Saskatchewan

A salient characteristic of Ecuadorean Spanish is the high degree of phonetic variation in the 
production of the Spanish rhotic phonemes /r/ and /ɾ/.  Whereas speakers of lowland dialects tend to 
produce the former as an alveolar trill [r], speakers of highland dialects use an approximated 
trill [̞ r], a voiced retroflex fricative [ʐ] or an assibilated trill [ř] instead (Stewart 2020).  The 
distribution of these variants is not only determined geographically but also sociolinguistically: 
the alveolar trill is favoured over all other productions in formal and upper-class contexts (Gómez 
2003), as well as amongst younger speakers (Haboud & de la Vega 2008).  Although this variation 
has been well documented amongst speakers of Pacific and Andean dialects, Amazonian dialects of 
Spanish in Ecuador remain extremely understudied.  This talk will provide the first description of 
Spanish rhotics in an Amazonian dialect of Ecuador, Shiwiar Spanish, and it will show that the 
phonetic variation of these phonemes in Ecuador is even greater than has already been described in 
the literature. 

The Shiwiar Nation is an Indigenous nation within the state of Ecuador. The majority of 
Shiwiar people are trilingual in Shiwiar, Northern Pastaza Kichwa and Spanish. Although the former 
two languages have been in contact for over a century, Spanish has only been spoken in the area for 
about 50 years. Nevertheless, it has rapidly become a native language for younger Shiwiar generations. 

In this talk, I will describe rhotics in the Spanish dialect spoken by the Shiwiar community based 
on a 5-hour corpus of natural speech. A crucial characteristic of the corpus is that it includes 
speakers from two different generations: three of them learned Shiwiar as a second language in their 
adulthood, whereas 4 of them learned Spanish as a native language (secondary to Shiwiar). 

Older speakers who learned Spanish as adults consistently pronounce both Spanish rhotic 
phonemes as a tap [ɾ]. This can be clearly traced back to the Shiwiar language, which only has a 
single rhotic (produced as a tap) and is indicative of a transfer effect. On the other hand, younger 
speakers who speak Shiwiar Spanish natively have a much more varied repertoire of realizations.  
While many instances of /r/ are still produced as alveolar taps [ɾ], like amongst the older Shiwiar 
generation, in certain prosodic positions a retroflex fricative production [ʐ ~ ʂ] seems to be preferred.  
The latter production increases in frequency in performative speech when the speaker is conscious 
that they are at the centre of the discourse. This suggests that although the tap realisation is the more 
typical realisation of /r/ in Shiwiar Spanish, speakers of this dialect are able to modulate their 
production of rhotics in certain social situations to resemble that of higher prestige Andean Spanish 
varieties. 

Studying the phonetic production of rhotics in Shiwiar Spanish not only enriches our 
understanding of Ecuadorean dialects, but it also provides valuable insights into the dynamics of 
language and dialect contact and its effects on the phonetics and phonology of a language. 
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Rhotics in Armenian and Parthian: evidence from loanwords

Robin Meyer
Université de Lausanne

Armenian is an IndoEuropean language originating in the Caucasus and is spoken all over the world in 
the Armenian diaspora and the Republic of Armenia. Its modern varieties, Modern Eastern Armenian 
(MEA) and Modern Western Armenian (MWA) distinguish the following rhotic sounds (Vaux 1998):

• <ր> (r) [ɾ] and <ղ> (ł) [ʁ] in both;

• <ռ> (ṙ) [r] in MEA only (merged with [ɾ] in MWA).

A threefold distinction like the one found in MEA is assumed also for Classical Armenian (first written
attestation: 5th century CE). It is, however, difficult to determine exactly the phonetic values of the sounds
represented by <ր>, <ռ>, and <ղ> in Classical Armenian – at least on the basis of internal evidence alone.

To mitigate the unavailability of experimental or perceptional data, this paper uses a different approach to
gain insights into the phonetic realisation of the classical language: loanwords and comparative evidence
from other languages. In particular, it suggests that by considering lexical items borrowed in Classical
Armenian as the result of contact with Parthian (a West Middle Iranian language) and Byzantine Greek,
it emerges that at least some of the rhotics described above were different or not present in the classical
language. Conversely, loanword phonology also facilitates the reconstruction of specific sounds in the
donor language.

Three types of such loan evidence stand out:

(1) Greek loanwords and names where Gk. <λ> [l] is realised as <ղ>, possibly [ɫ], distinctly not
[ʁ] (Beekes 2003:145). Arm. <լ> [l] stands in phonemic contrast to <ղ>. Examples: Arm.
<Երուսաղեմ> (Erusałem) < Gk. <Ἱερουσαλήμ> /i.e.ru.saˈlim/; Arm. <Պաւղոս> (Pawłos) <
Gk. <Παῦλος> /ˈpa.βlos/. Orthographic variants in later documents clearly suggest a change
[ɫ] > [ɣ]∼[ʁ], e.g. <Ախտամար> (Axt‘amar), where <խ> [x]∼[χ], for original <Աղթամար>
(Ałt‘amar). Comparative evidence supports this development of velarised lateral to uvular frica
tive (North Caucasian, Trubetzkoy 1922:202–3; varieties of Sardinian, Sheer 2015:323–330).

(2) Parthian loanwords containing /ð/ render this element as <ր>. Examples: Arm. <բուրաստան>
(burastan) ‘garden’ < Pth. <bwdyst’n> /boː.ðes.taːn/; Arm. <աւրէն> (awrēn) ‘custom’ < Pth.
<’bdyn> /aβ.ðeːn/. The articulatory proximity between dental fricative and tap, the modern arti
culation of <ր>, and comparative data support an analysis as <ɾ> (West Midlands English, Clark
2004:158; IndoAryan languages, Masica 1991:194).

(3) Conversely, different strata of Parthian loans in Armenian indicate a change in the phonetic reali
sation of /r/ in Parthian. Early loans with wordintial /r/ render this as <ռ> [r], e.g. Arm. <ռոտ>
(ṙot) < Pth. rwd /rōd/; later loans, however, render initial /r/ as [ɾ] with prothetic vowel, e.g. Arm.
<երամ> (eram) < Pth. rm /ɾam/. Modern West Iranian languages (Kurmanci, Sorani, etc.) distin
guish /r/ and /ɾ/, but historically the trill seems to derive from geminate taps or other RCclusters
(McCarus 2009:592).

Observations based on loanwords can help to establish hypotheses regarding historical phonetic values;
they must, however, be backed up by similar developments in other languages. This strategy is particu
larly useful for less well documented languages.
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“An island of rhoticity”:  
The first comprehensive instrumental analysis of postvocalic /r/ in Lancashire 

Robert Lennon1,2 & Danielle Turton1

1Lancaster University, 2University of Glasgow 

In England, speech is typically non-rhotic, with speakers having lost 
postvocalic /r/ over the past few centuries. However, there are a few minority 
pockets of rhoticity which have resisted this change, despite rhoticity’s status 
as a highly stigmatised feature across the country (e.g. Foulkes & Docherty 
2007). The least-studied of these pockets is Blackburn in Lancashire, North 
West England, labelled “an island of rhoticity” by Britain (2002). Despite 
the existence of various auditory sociolinguistic studies of rhoticity in 
England, our sociophonetic study is the first full-scale instrumental analysis, 
and here we present acoustic and auditory analyses, together with the results 
of a perceptual experiment. 

In rhotic words produced by many Blackburn speakers, F2 and F3 converge 
towards the end of the vocalic portion of the rime (Plug & Ogden 2003), as 
seen in Fig.2: this is a classic indicator of rhoticity (Ladefoged & Maddieson 
1996). We analysed the speech of 28 speakers 
from Blackburn (14 females, 14 males; aged 
17-81), recorded in sociolinguistic interview
format (Labov 1984). Our corpus was
automatically segmented using both FAVE
(Rosenfelder et al. 2011) and MFA (McAuliffe 
et al. 2017) aligners, with tokens containing postvocalic 
/r/ hand-checked for accuracy of alignment. After 
excluding function words and problematic tokens, 
23,139 tokens of /r/ remained for statistical analysis. 
Fig.3 shows that females are leading males in a loss of 
rhoticity over time, as measured by minimum F3 
height. The significance of this was confirmed by 
likelihood ratio tests comparing nested models with and 
without the interaction. Auditory analysis (similar 
coding to Lawson et al. 2011) suggests a similar pattern 
of change over time. 

We also discuss the results of a recent web-based speech perception study where, in a 2-alternative-
forced-choice experiment, listeners from Blackburn identified which word they heard from an onscreen 
pair (e.g. spa/spar, stella/stellar). One group (n=17) heard e.g. spar, stellar, etc. with weak-/r/ (produced 
by a native Blackburn male), and another (n=12) heard these words as non-rhotic variants produced by 
the same speaker. Using signal detection analysis (Macmillan & Creelman 2005), both sensitivity and 
response bias measures show poor perceptual performance in this word-choice task, suggesting that 
listeners in Blackburn have difficulty distinguishing weakly-rhotic tokens. When compared with high task 
performance by Glaswegian listeners distinguishing pairs with and without weak /r/ (e.g. hut/hurt) in a 
similar experiment (Lennon in prep.), this raises questions surrounding the nature of rhoticity in England, 
informing our wider investigation on phonological change over time in rhotic communities. 

Blackburn 

Fig.2: rhotic words from spontaneous speech; 81-year-old Blackburn male  

Fig.3: minimum F3 by age and gender 

Fig.1: Rhotic areas in lighter 
colours (Britain et al. 2016) 
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100	years	of	intrusive	/r/	in	Falkland	Island	English	

David	Britain	&	Hannah	Hedegard	
University of Bern 

In	many	but	not	all	non-rhotic	accents	of	English,	an	/r/	is	variably	epenthesised	to	resolve	hiatus	
between	a	morpheme-final	non-high	vowel	and	a	following	vowel.	If	the	initial	morpheme-final	
vowel	is	the	result	of	an	earlier	loss	of	rhoticity,	as	in	(1),	this	inserted	/r/	has	come	to	be	known	
as	‘linking	/r/’,	but	if	it	is	not,	as	in	(2),	it	is	commonly	referred	to	as	‘intrusive	/r/’.		

(1) For	about	thirty	years
(2) I	was	tipping	the	vodka	out

This	 epenthesised	 /r/	 has	 long	 triggered	debates	 in	 different	 forms	of	 theoretical	 phonology,	
trying	to	address,	for	example,	whether	non-rhotic	speakers	have	an	/r/	deletion	rule	that	simply	
doesn’t	apply	in	hiatus	contexts,	or	an	insertion	rule	that	only	applies	in	such	contexts;	why	it	is	
/r/	 that	 is	 epenthesised	 (and	 not	 some	 other	 consonant);	 whether	 for	 non-rhotic	 speakers,	
intrusive	and	linking	/r/	are	cognitively	the	same	or	distinct	phenomena,	etc.	These	debates	are,	
however,	founded	very	largely	on	the	mere	existence	of	the	phenomenon,	rather	than	on	robust,	
corpus-based,	empirical	investigations	that	are	able	to	both	track	the	variability	of	epenthesis	in	
the	 spoken	 language,	 as	 well	 as	 assess	 the	 internal	 linguistic	 and	 external	 social	 factors	
constraining	that	variability.		

One	problem	for	investigations	of	intrusive	/r/	is	that	potential	sites	for	its	occurrence	crop	up	
relatively	 rarely	 in	 speech,	meaning	 that	many	 corpora	 lack	 sufficient	 tokens	 of	 intrusive	 /r/	
contexts	to	conduct	a	full	variationist	analysis.	Hay	and	Sudbury’s	(2005)	investigations	of	New	
Zealand	English	(198	tokens)	and	Barras’s	(2010)	of	East	Lancashire	(200	tokens)	appear	to	be	
the	 largest	 investigations	 to	 date	 of	 intrusive	 /r/	 in	 informal	 speech.	 Many	 other	 empirical	
investigations,	 furthermore,	 have	 focussed	 on	 analyses	 of	 formal	 and/or	 scripted,	 e.g.	
newsreader,	speech	(in	order	to,	for	example,	examine	the	extent	to	which	it	occurs	in	‘standard’	
accents	which	formally	proscribe	intrusion	(e.g.	Mompean	and	Mompean	2009)),	or	have	elicited	
examples	 in	experimental	or	reading	tasks	during	sociolinguistic	 interviews,	or	have	analysed	
existing	data	in	the	speech	of	public	figures	(e.g.	the	British	Queen	(Mompean	2021)).		

We	present	here	 an	analysis	 of	 intrusive	 /r/	 in	 the	English	of	 the	 (now,	non-rhotic)	Falkland	
Islands	 (FIE).	We	draw	on	 two	 large	apparent	 time	corpora,	 amounting	 to	a	million	words	of	
conversational	data,	collected	23	years	apart	–	in	1997	and	2020,	enabling	us,	firstly,	to	track	the	
trajectory	of	epenthesis	over	an	entire	century,	but	secondly,	also,	to	track	over	20	speakers	in	
real	 time,	 recorded	during	both	 fieldwork	 trips.	 In	 the	 corpus,	we	extracted	over	700	sites	of	
potential	intrusive	/r/,	enabling	us,	thirdly,	to	undertake	a	robust	and	extensive	investigation	of	
the	linguistic	and	social	constraints	on	variability	of	a	kind	not	possible	before.	
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