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The effects of laryngeal specification on the timing of supra-laryngeal articulations have so far
received little attention. Previous research has shown that German – but not French – mixed-
voicing clusters are produced with less articulatory overlap than phonologically fully voiced clusters.
Articulatory and acoustic data of labial and velar stops as simple onsets and in stop+/l/ clusters are
examined to probe the causes for this cross-linguistic difference in the light of the different voicing
implementations of French and German. The absence of overlap in German mixed-voicing clusters
is attributed to the requirement of a time slot for the stop’s aspiration phase. Since French does
not commonly have aspirated stops French clusters are expected to pattern with the voiced German
clusters. The results confirm that voicing patterns established for simple onsets in the literature in
terms of VOT (voice onset time) of both German and French also obtain in clusters. Furthermore,
the data show that contrary to the expectations French clusters pattern with German mixed-voicing
clusters. This low degree of overlap in both voiceless and voiced French clusters indicates that
overlap is restricted by aerodynamic requirements which result from the implementations of the
voicing contrast.
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I. INTRODUCTION

The coordination of sequences of supra-laryngeal ar-
ticulations with respect to laryngeal specification is an
area of speech production research which so far has re-
ceived only limited attention and is far from being un-
derstood. This becomes especially clear when consid-
ering data as reported e.g. by Hoole et al. (2009) in a
cross-linguistic study of French and German consonant
clusters using Electro Magnetic Articulometry (EMA).
This study found that the laryngeal contrast conditions
articulatory overlap in word-initial consonant clusters in
German between the first consonant (C1) and the second
(C2). More specifically, sequences such as /gl/ and /bl/
where C1 is underlyingly, i.e. according to its phonolog-
ical specification, voiced (harmonically voiced clusters),
overlap to a higher degree than /kl/ and /pl/ where C1

is voiceless (mixed-voicing clusters). This finding is in
agreement with reports on Georgian consonant clusters:
Chitoran et al. (2002) point out that clusters with com-
plex laryngeal specifications (i.e. mixed-voicing clusters)
are produced with little overlap. In French clusters, on
the other hand, harmonically voiced clusters and mixed
voicing clusters did not seem to differ with regard to
articulatory overlap. The present study aims at shed-
ding further light on this finding by linking this cross-
linguistic difference to another better known fact: French
and German are considered to differ in the means of im-
plementing voicing contrasts in initial stop consonants.
French accomplishes the contrast by the use of (true)
voicing whereas German employs aspiration: phonologi-
cally voiced stops are usually not voiced while phonolog-
ically voiceless stops are indeed voiceless but also post-
aspirated. Traditionally, aspiration does not play a role

in French. Voice-onset time (VOT), the duration from
stop release to onset of phonation, has commonly been
employed to characterize this difference; see details be-
low. In this paper, synchronous articulatory (EMA) and
acoustic data are evaluated to make inferences on the in-
fluence of laryngeal specifications on the coordination of
oral articulations.

A. Voice onset time and the voicing contrast in French and
German word-initial stops

Lisker and Abramson (1964) state that characteriz-
ing voicing contrasts in stops can successfully be accom-
plished using Voice Onset Time (VOT). VOT is the tem-
poral distance from the release of the stop in question
to the onset of voicing. This distance can be a) positive
(long and short lags), for example in voiceless aspirated
stops where voicing starts after the release of the stop,
b) negative, for example in voiced/prevoiced stops, where
voice onset is prior to the release of the stop and c) zero
in voiceless unaspirated stops. Other measures or acous-
tic properties on their own fail to account for the various
different mechanisms that the world’s languages employ
to create the voicing contrast. In a condensed view of
English, true physiological voicing, i.e. “the presence of
a glottal buzz” (Lisker and Abramson, 1964, p. 384) or
its absence, reliably separates word-medial and final /b
d g/ from /p t k/ but it fails word-initially since there
both groups are generally produced without vocal fold
vibration. Aspiration, on the other hand, distinguishes
/p t k/ from /b d g/ in word-initial and medial position
but is less successful word-finally since there is often no
aspiration in /p t k/ and not even an audible release in
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