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12. Nasality overlap in French rhotics
Andrés Felipe Lara! and Jenifer Vega Rodriguez**
ILPP, CNRS, U. Sorbonne Nouvelle, >*GIPSA lab, CNRS, U. Grenoble Alpes, *Brasilia Univ.

Nasalization occurs when nasal airflow from lowering the velum in nasal consonants
overlaps with adjacent segments, influenced by perceptual and linguistic factors [1].
Anticipatory nasalization involves greater velopharyngeal opening (VPO) than carryover
nasalization, with peak VPO varying by context and reflecting nasal airflow differences [2].
Fricatives resist nasalization due to maintaining both friction and airflow, which is
biomechanically and perceptually difficult, while French liquids, particularly rhotics, show
more anticipatory nasalization [4]. French rhotics face unique challenges as combining nasal
airflow with fricative friction is complex. Despite extensive research on French nasalization
[4, 5], studies on rhotics remain sparse [3]. French nasal coarticulation is restricted, with vowels
before nasals typically remaining oral, and nasalization arising from physiological timing
rather than deliberate articulation [1, 5]. While nasalization is more prominent in vowels,
rhotics may display subtle nasalization patterns requiring further study. This study
hypothesizes that rhotic nasalization is unintentional [3] and shaped by phonetic contexts,
following the nasalization continuum proposed by [2]: oral sounds < contextually nasal vowels
< nasal consonants < nasal vowels < pauses.

Three native French speakers (1 male, 2 female) from Paris participated in this study. Two
corpora were designed words: (1) three repetitions of nasal vowels /d, €, 3/ and oral vowels /a,
i,o/in PV and PVP context respectively to determine a nasalization threshold, and (2) 16 words
repeated three times with /1/ in different phonetic contexts (#5V, Ve#, ¥VN, ViN, ¥V, NVEV)
where V and V include /i, a, o, @ &, 3/, and N is /m/. Three channels were recorded
synchronously using an EGG D800 (Laryngograph Ltd.): nasal airflow (NAF), oral airflow
(OAF), and acoustic (WAV). Praat, Matlab, and Python were used for data segmentation,
processing, and statistical analyses.

Nasal rate (NR) was calculated as (NR =NAF/(NAF+OAF) to establish nasality thresholds
for oral vowels ([i, 0, a], NR = 19.5%) and nasal vowels ([£, 3, a], NR = 31.4%) within the same
context (/p_p/). Figure 1 shows that higher vowels in both nasal and oral categories exhibited
higher NR values. The nasality threshold was set at 20%, consistent with the French threshold
established by [6]. Figure 2 illustrates a nasalization continuum for [g], with the lowest
nasalization observed in oral contexts (#sV, ¥V#) at 14% + 9.4%, followed by nasal non-
adjacent contexts (kVN) at 18% + 8.1%. Nasal-adjacent contexts exhibited progressively
higher nasalization: ¥V (20.3%), VN (27%), and NVEV (30%). A significant difference in NR
across contexts was found for [] (p = 2.53 x 107). Figure 3 compares NR values for [¥] in the
¥V context, showing vowel-specific effects: [5] had higher nasalization than [d] or [£]. This
contradicts [5] and aligns with findings by [7], who reported a weak correlation between nasal
airflow (NAF) and tongue height, suggesting the nasalization continuum may not fully capture
all contributing factors. Figure 4 plots individual productions across contexts. Speaker M1
demonstrated clear distinctions between #¥V, Ve#, ¥VN, and ¥V, NVkV, with the most
variability in ¥V. Speakers F1 and F2 separated oral and nasal contexts, with greater F1
variability in #¥V and ¥V#, and greater F2 variability in #¥V and VeN. No significant
differences were observed between speakers (p = 0.22). Interestingly, the observed NR
continuum differed from predictions [2], with ¥V showing lower nasalization than ViN. The
revised continuum for rhotics is as follows: #¥V < ¥V# < ¥VN < ¥V < VN < NVgV.
Preliminary results suggest greater anticipatory nasal overlap near nasal consonants but are
based on a small speaker sample. Further research is needed to confirm coarticulatory trends
and explore potential language-specific nasalization patterns
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Figure 1. Nasal rate (%) for oral /a, 1, o/ and Figure 2. Nasal rate (%) for [5] in different

nasal vowels /4, €, 3/ in Py and PvP

phonetic contexts (all vowels combined)
contexts.
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Figure 3. Nasal rate (%) for [] when Figure 4. Speaker productions of /g]across
preceding three vocalic contexts /a, &, 5/. different contexts. M= male and F = female
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