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ABSTRACT

The difference between laryngeal consonants and
non-modal phonation is often difficult to determine
based solely on phonetic data. This pilot study
demonstrates a novel source of phonetic evidence
for an analysis of [VP] sequences in San Martín
Peras Mixtec as non-modal vowels that are phased
as modal-then-glottalized. In slow speech, the
non-modal portion of these vowels lengthens
significantly more than the portion made up of
modal voicing. This pattern differs from sequences
of a modal vowel and a consonant, supporting an
analysis of [VP] sequences as glottalized vowels.
The study also investigates the behavior of [h], a
sound whose (supra-)segmental status is not as clear,
finding inter-speaker variation that merits further
study.
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1. INTRODUCTION

Cross-linguistically, the representational distinction
between laryngeal consonants and non-modal
phonation is not always apparent from investigations
of their acoustic correlates [1]. For example,
Davidson [2] found that the phonemic glottal stop
consonant in Hawaiian is typically realized as a
period of creaky voice, especially intervocalically,
similarly to the phonetic realization of contrastively
creaky vowels in Jalapa Mazatec [3]. Additionally,
laryngealized vowels in many languages are often
associated with glottal closure [4, 5, 6]. Because
of this, analyses of whether laryngeal gestures
are best analyzed as consonants or instantiations
of phonation types are usually made based on
phonological evidence. This is the case in
Mixtec languages, which are commonly analyzed as
contrasting modal and ‘glottalized’ vowels [7, 8, 9,
10, 11, 12, 13], though see also [14, 15, 16]. In these
languages, glottalized vowels are usually realized
as a sequence of modal voicing followed by creaky
voicing or glottal closure. This contrast is found in
San Martín Peras Mixtec (SMP Mixtec; ISO: jmx;

glottocode: west2643), where the motivation for
an analysis of [VP] sequences as glottalized vowels
comes from phonotactic evidence [17]. The present
study analyzes the characteristics of modal and
glottalized vowels across speech rates and provides
additional support for this analysis.

In SMP Mixtec, the proportion of a glottalized
vowel that is made up of modal voicing decreases
in slow speech. This happens regardless of whether
the vowel is followed by a consonant or by another
vowel. For example, in both words in Figure 1,
the period of glottalization increases in duration
disproportionately to the preceding modal voicing.

Figure 1: Waveforms and duration (ms) of the
glottalized [aP] vowel in [nãPñã̀] (‘lizard’) and
[ndaPǎ] (‘hand’) at normal and slow speech rates

Crucially, it is not the case that modal vowels never
lengthen much in slow speech. The first vowel in
the words in Figure 2 lengthens proportionately to
the following consonant in slow speech.

The lengthening pattern in Figure 1 has
implications for the decision to analyze phonetic
[VP] sequences as glottalized vowels or as
sequences of a vowel and a consonant. If they
constitute glottalized vowels, the disproportionate
reduction in duration of the modal vowel in slow
speech in Figure 1 can be said to result from a
production strategy in which the glottalized portion
of a vowel is disproportionately lengthened in
slow speech. However, an analysis of [P] as a
consonant has trouble accounting for the pattern
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