A physiologically grounded approach to the loss of initial /kn/ clusters in Germanic lan-
guages

Initial /kn/ and /kl/ clusters show different diachronic behavior across different Germanic lan-
guages. While /kl/ clusters appear to be quite stable, /k/ is lost in English knee /ni:/ but not in
German Knie /kni:/.

Electromagnetic Articulography (EMA)
data of initial /kl/ and /kn/ clusters in four
Speakers Of German ShOW that the articula_ Normalized overlap of C1C2 constriction nuclei
tory gestures of the tongue dorsum and the
tongue tip are less overlapped in /kn/ than in
/kl/ (see figure). This behavior is stable even S
across different prosodic conditions (also con-
firmed for 7 additional speakers using EPG).
While this is in accordance with models such
as manner-based ranking (Mattingly, 1981),
perceptual recoverability (e.g. Chitoran et al.,
2002), or the DAC model (Recasens et al.,
1997), the size of this difference is quite strik-
ing. The loss of /k/ in English /kn/ clusters is ik1 mm1 mol sl
discussed in terms of a solution to the conflict- Speaker
ing demands of Mattingly’s parallel transmis-
sion principle and the maintenance of percep-
tual cue robustness (Wright, 2004). Furthermore, an approach by Goldstein et al. (in press) is
considered which as part of the Task Dynamics framework treats gestural coordination as a sys-
tem of coupled oscillators. Specifically, onset consonants - one ore more - are coupled in-phase
with the following vowel (they start simultaneously with the vowel) while they are coupled anti-
phase with each other (which induces sequencing). The approach argues that coupling of the
vowel to either the closure or the release of C1 can account for different overlap patterns and
that differences in coupling topology can be phonologically relevant.

10
|

= /kl/
o /kn

-10

overlap percentage
-20

-30

-40
|

References

Chitoran, I., Goldstein, L., & Byrd, D. (2002). Gestural overlap and recoverability: Articulatory
evidence from Georgian. In Laboratory phonology 7 (pp. 419—-448). Berlin/New York:
Mouton de Gruyter.

Goldstein, L., Nam, H., Saltzman, E., & Chitoran, I. (in press). Coupled oscillator planning
model of speech timing and syllable structure. In G. Fant, H. Fujisaki, & J. Shen (Eds.),
Festschrift for Wu Zongji. Beijing: Commercial Press.

Mattingly, I. G. (1981). Phonetic representation and speech synthesis by rule. In T. Myers,
J. Laver, & J. Anderson (Eds.), The cognitive representation of speech (p. 415-420). Am-
sterdam: North Holland.

Recasens, D., Pallares, M. D., & Fontdevila, J. (1997). A model of lingual coarticulation
based on articulatory constraints. Journal of the Acoustical Society of America, 102(1),
544-561.

Wright, R. (2004). A review of perceptual cues and cue robustness. In B. Hayes, R. Kirchner,
& D. Steriade (Eds.), Phonetically based phonology (p. 34-57). Cambridge: Cambridge
University Press.



