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ABSTRACT

In  Alemannic dialects of German-speaking
Switzerland, the primary cue between lenis and
fortis plosives is closure duration, with lenis plosives
having a shorter closure than fortis plosives, while
both are phonetically voiceless. Recently, it has been
called into question whether there is an increasing
tendency for speakers to additionally produce
aspirated fortis plosives, possibly due to the contact
to German Standard German. To investigate this, we
recorded word-initial and word-medial fortis
plosives produced by 24 older and 24 younger
speakers of Zurich German and analysed their
normalized VOT values.

Results show that, although the word-medial
plosives can probably all be considered unaspirated,
younger speakers overall produced significantly
longer VOT values compared to older speakers.
Word-initial plosives differed much more between
age groups and also resulted in considerable
variability for certain words. These new results hint
at a possible sound change in progress.

Keywords: VOT, aspiration, sound change, Swiss
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1. INTRODUCTION

It is general consensus that the main acoustic cue to
the phonemic contrast between homorganic lenis
and fortis plosives in Alemannic dialects of German-
speaking Switzerland is closure duration: lenis
plosives display shorter closures compared to fortis
plosives, while both are phonetically voiceless [1, 2,
3, 4]. Recently, it has been observed that another
category is evolving, namely aspirated plosives [5,
6]. Hence, we can assume three phonetic categories
of Swiss German plosives: lenis, unaspirated fortis,
and aspirated fortis, where the phonemic status of
the latter category is unclear [6]. Using the apparent-
time construct [7, 8], the aim of this study is to
investigate how older and younger speakers of
Zurich German differ in their VOT productions in
word-medial and word-initial fortis plosives.
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1.1. Swiss German plosives

Recent studies have revealed an increasing amount
of word-initial aspirated fortis plosives in Alemannic
dialects of German-speaking Switzerland [5, 6]. [6]
investigated a set of young speakers of Zurich
German. Results show that the difference between
lenis and unaspirated fortis plosives is stable in that
its acoustic correlate primarily lies in closure
duration, not in VOT [6]. There is, however, also
evidence for a third category of aspirated fortis
plosives in word-initial position. First and foremost,
it is clear from their study that aspiration only occurs
in a certain set of words, in particular loanwords
from German Standard German (GSG) or English
[6]. Furthermore, low frequency words seem to be
aspirated more often than high frequency words [6].
Secondly, findings indicate a high degree of
variability in the words that are aspirated [6].

The goal of the current study is to add onto the
evidence from [6] by including a group of older
speakers and investigating not only word-initial but
also word-medial plosives.

1.2. Sound change

When dealing with a sound change in progress, the
question wusually arises whether the change is
internally or externally driven. Traditionally, it has
been argued that a regular sound change takes place
in a phonetically gradual manner and is lexically
independent, while an irregular sound change occurs
in a phonetically abrupt manner due to the process of
dialect levelling driven by external factors, e.g.
when dialect speakers produce features similar to
that of the standard variety [9]. These theoretical
implications raise an issue for the current situation in
German-speaking Switzerland. Since it has been
shown that aspirated plosives occur in loanwords
from GSG or even English, it would be logical to
assume that the sound change is driven by external
factors, since in those two languages aspiration is
used as the main cue to distinguish between lenis
and fortis plosives [10, 11, 12]. In addition, recent
studies have shown that in other southern German
varieties with high contact to GSG VOT has become
increasingly important for distinguishing between
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lenis and fortis plosives, namely in Standard
Austrian German [13] and in Western Central
Bavarian [14].

On the other hand, there is evidence for both
lexical diffusion (in the sense of [15]) and a certain
amount of interspeaker variability in Zurich German
[6]. These two aspects would be an indication for an
internally driven sound change in progress. In recent
years, however, the evidence of continuous sound
changes due to dialect levelling has been increasing
[16, 17, 18].

Therefore, the results of the current study will
have to be discussed also in relation to the general
nature of this (possible) sound change in progress.

2. METHODS
2.1. Participants and stimuli

A corpus of read speech was collected from 24 older
speakers (12 female) aged between 53 and 81 years
(mean=66.54, SD=6.34) and 24 younger speakers
(12 female) aged between 20 and 34 vyears
(mean=27.96, SD=3.52) at the time of the recording.

Stimuli consisted of 24 words, 13 with a word-
initial fortis plosive and 11 with a word-medial fortis
plosive as target. Target words were either disyllabic
trochees or monosyllables; thus, they did not differ
substantially in phonological word length. This set
of stimuli is part of a larger study with the same
participants. For the current production study,
however, the stimuli were limited to 24 words
containing fortis plosives. All words were embedded
in a carrier sentence. All in all, we recorded and
analyzed a corpus of 1152 items (48 speakers x 24
stimuli/plosives).

2.2. Recording procedure

Participants were recorded in a soundproof booth at
the Phonetics Laboratory of the University of
Zurich, using a personal computer with the interface
USBPre® 2 (Sound Devices) and the microphone
NT2-A (R@DE) with the recording software
SpeechRecorder [19]. The speakers were instructed
to read each sentence once. All recordings had a
sample rate of 16-bit/44.1 kHz and were saved as
.wav-files. Speakers were reimbursed for their
participation.

2.3. Data preparation and measurements

Each recorded sentence was automatically
segmented using WebMAUS [20], selecting German
Dieth (CH) in the language annotation settings. The
recordings were then manually adjusted using the
EMU-webApp [21] according to the the following
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procedure: The beginning and end of each sentence
was adjusted as well as the boundaries of each
segment of the target word. In addition, we
annotated two phases within the plosives, i.e. the
closure phase and the VOT, which was positive in
all cases. The VOT values and target word durations
were obtained in milliseconds using the emuR
package [22] in R [23]. The VOT values were then
normalized by dividing their absolute duration by
the duration of the entire word to account for
differences in articulation rate. The same
normalization procedure has been adopted by [18].
In addition, the word frequency in terms of
logSubtlex values (log lexical frequency per million)
for each word were obtained from the Subtlex
corpus [24].

2.4. Statistical analysis

For the statistical analysis, we fitted two linear
mixed-effects models using the R packages Ime4
[25] and ImerTest [26]. The first model was fitted
for the word-medial plosives with the normalized
VOT values VOTnorm as dependent variable. Fixed
effects consisted of word and age (old vs. young).
Lastly, random intercepts for speaker were added.
The second model for the word-initial plosives had
the same structure.

To obtain the Chi-square and p values reported in
the results section, a Type Il ANOVA for each
model was calculated using the R package car [27].
In case of a significant interaction, pairwise
comparisons using Tukey’s test were calculated
using the R package emmeans [28].

3. RESULTS

The word frequencies in terms of logSubtlex values
are shown in Table 1a and 1b.

Word logSubtlex
buute (‘to boot”) 0
Sitte (‘manner’) 1.292
rappe (‘torap’) 1.415
Sippe (‘clan’) 1.531
Wappe (‘coat of arms’) 1.663
Matte (‘mat’) 1.851
Huupe (‘car horn’) 1.954
Latte (‘lath’) 1.964
Kaooter (‘dog’) 2.121
Kaater (‘tomcat”) 2.297
Schatte (‘shadow”) 2.873

Table 1a: logSubtlex values for target words with
plosives in word-medial position.
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As can be seen, the values for the word-medial Even though younger speakers produced
target plosives are slightly lower compared to those significantly longer VOT wvalues, it must be
with word-initial target plosives. Still, we assume emphasized that these values are overall very short
that the differences between word-medial and word- and can probably all be classified as unaspirated,
initial plosives are not due to the slightly different especially when compared to the initial plosives.

word frequencies.
3.2. Word-initial plosives

Word logSubtlex Chisq Df Pr(>Chisq)
Torf (‘peat’) 0.477 word 1061.1147 12 < 2.2e-16 ***
paare (‘to mate’) 1.748 age 8.5101 1 .003532**
Part (‘part’) 2.025 word:age 26.8246 12 .008189 **
Paan (Greek god ‘Pan’) 2.041 Table 3: Statistical output of the linear mixed-
Peerli (‘couple’, dim.)  2.041 effects model for the word-initial plosives.
g?ﬁ[e((?f,’gf:ﬁd),) 3232 The model for the word-initial plosives revealed
Tipp (“tip’) 2553 _5|gn|f|c§nt main effects for word and age. The
Tuur (‘tour’) 2651 interaction bet\_/veen the two also turned_ out to be
Péch (‘bad luck’) 2786 significant, as is shown in Table 3. Again, younger
Taate (‘acts’) 3.032 speakers produced overall Ior_19er VOT values,
Tee (‘tea’) 3.176 altho_ugh thert_a were some exceptions. o
Pass (‘passport’) 3.629 _Slr)ce the interaction turned out to be significant,
pairwise comparisons between age groups for each
Table 1b: logSubtlex values for target words with word were calculated. The following words were
plosives in word-initial position. significantly different between age groups: Torf

(‘peat’) (z=-3.187, p=.001), Part (‘part’) (z=-3.308,

3.1 Word-medial plosives p<.001), Paan (Greek god ‘Pan’) (z=-2.149,

: : p=.032), Poole (‘Poland’) (z=-2.773, p=.006), and
Chisq Df Pr(>Ch|i(1)* Tee (‘tea’) (z=-3.225, p=.001). In all cases, younger
word 177.1698 10 < 2e-16
- speakers produced longer VOT values compared to
age 4.6053 103187 older speakers. This can also be seen in Fi 2
word:age 155738 10 .11250 P : gure <.
Table 2: Statistical output of the linear mixed- 03
effects model for the word-medial plosives. g
The linear mixed-effects model for the word-medial D02 _I age
plosives revealed significant main effects for both N : R . 4 old
word and age, while the interaction between the two 201 I A I ’ I B ® young
did not turn out to be significant, which can also be s Mgt T call A= ol b .
seen in Table 2. Younger speakers produced longer 0.0 o c e L ' ® "
VOT values compared to older speakers in all 585883 238x® 3 &
words, as is illustrated in Figure 1. . * Ilwﬂtanisl_ T er B

Figure 2: Normalized VOT values (y axis) for the
words containing word-initial target plosives (x

S ' age axis), ordered by word frequency; older speakers
%I ﬁl I I ~I I I I o in light grey, younger speakers in dark grey.
0.025 *I ogcll T ET T PR SMET ® young It is also important to note that for the words that

normalized VOT
o o
(=] o
(4] ~l
o [4,]

significantly differ between age groups (which are
arguably undergoing a sound change), there is a

') ) oo 0
% % :l% dii & % § % % % s much higher amount of variability compared to the
= E® =21 7Xxg other words, whose plosives can be considered
word unaspirated. Interestingly, this is not only the case
Figure 1: Normalized VOT values (y axis) for the for the younger but also the older speakers,
words containing word-medial target plosives (x indicating that the older generation is also part of the
axis), ordered by word frequency; older speakers sound change in progress. Furthermore, it is a clear

in light grey, younger speakers in dark grey.
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indication that the change is gradual rather than
abrupt.

4, DISCUSSION
4.1. Discussion of the results

First of all, our results indicate that there is a sound
change in progress for word-initial fortis plosives,
some of which are produced with aspiration,
primarily by younger speakers. As for the word-
medial plosives, although younger speakers produce
significantly longer VOT values compared to older
speakers, ultimately one cannot speak of a sound
change in progress, as the values are overall very
short. Still, word-medial plosives should also not be
disregarded in future investigations.

As already pointed out by [6], the current results
provide evidence for the fact that only certain words
are affected by the sound change in progress. We
can also confirm that, in general, lower frequency
words are more aspirated than higher frequency
words. Even so, it is important to note that the word
frequencies of the items with initial target plosives
are slightly higher with respect to those with medial
target plosives. Still, within the category of word-
initial plosives, words with lower logSubtlex values
seem to be affected more than those with higher
values. Furthermore, there is a considerable amount
of variability not only for younger but also for older
speakers in the words with significantly different
VOT values between age groups.

This brings us back to the above mentioned
question of whether this sound change in progress is
internally or externally driven. Even though the
change is clearly not of an abrupt manner, which
would be typical for an externally driven sound
change, we cannot conclude that the change is
internal. The evidence that we deal with lexical
diffusion seems to be the stronger argument here,
leading us to the conclusion that this sound change
in progress is, at least in part, due to the contact with
GSG.

The issue then relates to the process of lexical
diffusion itself. On the one hand, it must be
emphasized that one cannot rule out completely that
a sound change is both internally and externally
driven. On the other hand, there is an increasing
amount of evidence that the specific progress of
dialect levelling is not necessarily abrupt but can
also be of a gradual manner [16, 17, 18]. Based on
the results of the current study, we conclude, at least
for now, that the latter is also the case for the
increasing aspiration in Zurich German, which
allows for the possibility of a sound change being
both externally driven and continuous.
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4.2. Outlook

The results of the current study provide evidence on
the specific sound change in progress taking place in
Alemannic dialects of German-speaking Switzerland
on the one hand and on the general phenomenon of
sound change, specifically of the lexical diffusion
type, on the other hand.

Still, there remain some important issues that
need to be addressed in future research. Firstly,
perceptual data is needed in order to Dbetter
understand the sound change in progress in Swiss
German dialects. Secondly, not only VOT but also
its relationship to closure duration should be
investigated. Lastly, a larger amount of words
containing fortis plosives is needed both to confirm
that mostly loanwords are produced with aspiration
and to gather more information on how word
frequency plays a role in this sound change in
progress.
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