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CHAPTER 3. DESCRIPTIVE PART 43 

3. Descriptive part 

The empirical basis of the current survey is the speech data of three North Low 
Saxon dialects: Kirchwerder (Kw.), Altenwerder (Aw.), and Alfstedt (Alfs.). Most of 
the recordings were recently conducted by the author, but older recordings from the 
1960s and late 1970s (especially Wenker sentences and stretches of free speech) are 
also considered, though not included in the corpus.49 A total of 15 informants (two 
from Kw., seven from Aw., and six from Alfs.) were recorded in the course of the 
fieldwork. Additionally, 39 speakers participated in a perception test, of whom three 
as a test group. I introduce the informants and the fieldwork procedures in more 
detail in the following sections.  

The recordings were performed with the portable DAT-recorder Sony TCD-D8 
(sampling-rate 44.1 kHz) in conjunction with the omni-directional microphone 
Sanken COS-11s. They were adjusted for audio noise and transferred in AIFF format 
to an audio CD. 

All of the acoustic analyses as well as the production of the artificial stimuli for 
the perception task were conducted using the computer program Praat (Boersma & 
Weenink 2009). At the basis of the phonetic and statistical analysis lies the 
segmentation and acoustic measurement of the recorded speech data. In order to 
keep the parameters constant, as many procedures as possible were executed by 
means of Praat scripts. Only the segmentation of the nuclear vowels and the coda Cs 
was carried out manually. Formant structures, oscillogram and spectrogram, and 
auditory impression provided the main references for the division of a token. All 
duration values and F0 values based on these segmentations are derived from 
automated measurements. The statistical calculations were then performed with 
SPSS 16.0.  
 

Having described the technical background, the following sections are devoted to 
specifying the methodology of the fieldwork and the collection of the data. The test 
procedures are introduced briefly in section 3.1. Subsequently, I provide in 3.2 to 3.4 
a phonetic analysis of the production data of the three LG dialects under 
investigation. I then move on to the individual results of the Perception Task in 
section 3.5. A conclusion of the findings of the descriptive chapter follows in 3.6. 

What becomes particularly clear in the course of the statistical and phonetic 
analysis is that pitch movements are neither in Kw., nor in Aw., nor in Alfs. a means 
of expressing a lexical or morphological distinction in LG minimal pairs. This is true 
not only for the perception but also for the production. The prosodic entity employed 
to mark the contrast is vowel duration instead. The quality of the vowel only plays a 
minor part in that only the mid vowels appear to merge the long duration degree 

                                                             
49 I am especially indebted to the library of the Institut für Allgemeine und Angewandte 
Sprachwissenschaften of the University of Hamburg for their generous supply of magnetic tapes. Also, I 
am much obliged to the Deutsche Sprachatlas in Marburg for their kind support, and for providing me 
with a wide range of recordings of the Wenker sentences. 
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with the overlong duration degree.50 Also, lax vowels may only occur in the short 
length degree whereas their tense correspondents occur preferably in the long and 
overlong degree. The findings correspond in this to some extent to the results 
obtained by Kohler & Tödter (1984), Kohler et al. (1986a), and Kohler (2001). The 
overlap is, however, not complete. 

So, let us turn to the methodological background that is employed to elicit the 
speech data. 

3.1. Empirical basis 

The main goal of the conducted recordings and perception studies is to pinpoint 
whether the investigated LG dialects employ vowel length or rather tonal contours 
as means of expressing lexical and morphological contrasts. The cardinal question is 
here if diachronically apocopated or syncopated forms, i.e. originally bisyllabic 
items that developed into monosyllables, have merged synchronically with 
originally monosyllabic items. Accordingly, monosyllabic minimal pairs were used 
that contain an item with a long vowel (i.e. the expected length degree 2 or tone 
accent 1) and an apocopated or syncopated item with a supposedly overlong vowel 
(i.e. the expected length degree 3 or tone accent 2). This restriction to monosyllables 
also has the advantage of excluding effects of word length on vowel duration.51 

3.1.1. The Participants 

3.1.1.1 Fieldwork 
A contact person from the respective community made the first connection with the 
informants of each village (Kirchwerder, Altenwerder, and Alfstedt). This person 
was found via the respective local churches of Altenwerder and Kirchwerder, and a 
personal contact from Alfstedt. 

Two combined factors were taken into consideration for the selection of the 
participants. The informants should be L1 speakers of the local LG variety, and 
preferably show an active usage of their dialect in everyday life. The vast majority 
of the subjects interviewed for the study fall into this category (i.e. 35 out of 41 
informants = 85.37%).52 The remaining six informants (i.e. 14.63% of the 
informants) are L2 speakers of Low German, having learned LG in their later 
childhood and youth. They nevertheless have active competence in their dialect, 

                                                             
50 Note that the term ‘overlength’ is merely a descriptive one. It is used as a means to express the presence 
of a third, i.e. longer, durational degree. Wiesinger (1983b:1063f.) rather employs the labels half-long vs. 
long for the contrast here referred to as long vs. overlong. 
51 Interestingly, a supplementary elicitation of eight bisyllabic items with informant III.6.Aw indicates that 
the expected length degree 3 or tone accent 2 may occur also in these cases. I give the single utterances as 
produced by III.6.Aw in a narrow transcription: [5oke(l''"d .] ‘chocolate-Sg.’, [th'ke(l''":/] ‘rigging-Sg.’, 
[k'be(n''"d .] ‘grilled cutlet-Sg.’, [b .'(#/''":/] ‘unwanted persons’, [m'(tr!o2"z .] ‘sailor-Sg.’, and [k)m(byy"z .] 
‘caboose-Sg.’ vs. [k'(jy"t] ‘cabin-Sg.’, [#r'(n'"t] ‘langoustine-Sg.’. This length distribution is also 
confirmed for the Leer variety of LG (Antje Olthoff p.c.). 
52 The participants are distributed as follows: two informant from Kw., 17 informants from Aw., and 22 
informants from Alfs. The three additional L2 test subjects are not included in the calculations so far, but 
do not change the overall age range. 
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using it in every day life. The mean age of the participants of the fieldwork is 61.98 
years. Only three informants are clearly younger with an age range from 29 to 45 
years. The remainder of the subjects obviously belongs to the older generation of 
speakers that is here defined by an age range from 46 to 85 years (i.e. the generation 
of parents and grandparents who may be assumed to be L1 speakers of LG). We thus 
attain a rather biased age range with a surplus of older speakers.  

3.1.1.2 On-line Test 
In order to get at a slightly better idea of the perception of LG of the younger 
generation of speakers (i.e. 19 to 45 years), an on-line test was designed. It was 
made available on the Internet at <http://www.meertens.knaw.nl/panel/maikefiles/> 
from July 15th 2008 to January 15th 2009. The target group reached via the medium 
of the Internet supposedly contains mainly L2 speakers of LG. 
 
Figure 7. Map of the Hamburg region, including demarcations for the villages of 

Kirchwerder (Kw.), Altenwerder (Aw.), and Alfstedt (Alfs.) 
 

 
 
Informants coming from an area within a 60 km radius around the village of 
Altenwerder were especially encouraged to join the survey. The mutual intelligibility 
of the LG dialects of the Hamburg region allows for such a large area of 
investigation. The idea was to keep the dialectal variation between the fieldwork 
data and the on-line experiment to a minimum by restricting the area roughly to the 
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region of Hamburg. The area is illustrated in the map in Figure 7. LG speakers from 
locations further away from Hamburg were, however, also invited to participate.  

Thirty-one informants with a mean age of 33.29 years ultimately joined the 
experiment; 18 of these are male, and 13 female. This basically means that the goal 
of the test to reach the younger generation of LG speakers was met (only four 
informants of the older age group are included in the set). These younger subjects of 
the on-line test show a rather different distribution with respect to usage and 
proficiency of LG. Here, merely 16 out of 31 informants (51.61%) actively use LG 
in their every day live. Two informants out of this ‘active’ group of subjects (i.e. 
6.45% of the entire set " 12.5% of the subgroup) are L1 speakers of LG; one 
participant is a L1 speaker but does not use LG actively; the remaining 13 
informants (i.e. 41.94% of the total " 86.67% of the subgroup) are L2 speakers. 

Eight of the 31 participants originally come from locations within the designated 
60 km radius around the village of Altenwerder (i.e. from Buxtehude, Elmshorn, 
Itzehoe, Soltau, Stade, Wedel). They constitute group 1 of the on-line experiment. 
Out of this group, only two subjects indicate active usage of LG in everyday life.  

The other informants come from different areas in the federal lands of 
Niedersachsen and Bremen, Mecklenburg-Vorpommern, and Nordrhein-Westfalen 
(i.e. Achim, Aurich, Bassum, Bremen, Celle, Emden, Hermannsburg, Leer, Meppen, 
Otterndorf, Papenburg, Peine, Visquard, Weener, Wilhelmshaven; Wolgast; Ahaus, 
Bielefeld, Velen, respectively). They are pooled together into group 2 of the on-line 
experiment. A total of 14 subjects from this faction state that they actively use their 
dialect of LG on a regular basis. 

3.1.2. The Production Data 

One aim of the speech recordings was to obtain data of each of the three LG dialects 
that could subsequently be manipulated into artificial stimuli for a Perception Test. 
The location of the recordings was a quiet room in the house of the respective 
informant or a befriended family, or in the case of Altenwerder also a quiet room in 
the Altenwerder church. The recordings contain only words uttered in a controlled 
metalinguistic sentence context, i.e. simple syntactic structure of SVO that contains 
no indication (morphologically or grammatically) on the item in question. This 
context-free condition was chosen in anticipation of the listening experiment. The 
informant’s assigned task was in either case to pronounce a list of 11 monosyllabic 
minimal pairs embedded into 176 Low German sentences, each with its specific 
intonational contour (declarative, or interrogative). The basic structure of the 
sentences is given in Table 5. 

The list of words was compiled by means of the literature and with the help of 
the informants. These minimally contrastive items are assumed to differ either in 
terms of vowel length (long vs. overlong), in terms of tonal contours (falling tone 
accent 1 vs. level-falling tone accent 2), or both. To indicate for the speaker the 
appropriate context in which the carrier sentence might be produced, the LG 
sentence was preceded by a short, explanatory High German sentence and the 
intended translation of the LG sentence (e.g. Der Ober bringt die Weinkarte. - Er hat 
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“WEIN” gesagt. – Hee het “WIEN” seggt. ‘The waiter fetches the wine list. – He has 
WINE said.’).53 Each of these carrier sentences contained one member of a potential 
minimal pair in the varying prosodic conditions (±focused, ±final, declarative, 
interrogative), i.e. ‘He says ...’ or ‘He has ... said’. The non-focused items were all 
elicited in postnuclear position. If a minimal pair failed to apply in the dialect, the 
informants were invited to suggest alternatives. The metalinguistic sentence 
structure allows for a grammatical production of all the chosen minimal pairs, 
independent of their morphological status. The words [z0çt] ‘to say-3.Sg.Pres.’ and 
[h0t] ‘to have-3.Sg.Pres.’ were chosen to precede or succeed the tokens as to 
simplify the segmentations of the phonetic string needed for the acoustic analysis. 
Three training sentences preceded the actual recordings to familiarize the 
participants with the recording situation. In addition to the sentences, the 
participants read out a list of isolated words, minimal pairs, minimal rows. The items 
are listed in the appendix (B). The interrogative cases as well as the non-focused 
cases were excluded from the perception test and the further analysis due to a 
general lack of time. Scrutinizing these items is left for future research. 
 
Table 5. Basic LG sentences 
 

 declarative interrogative 

[+focused, +final] Hee seggt ‘BREF’. Seggt hee ‘BREF’? 

 ‘He says “LETTER”.’ ‘Says he “LETTER”?’ 

[+focused, -final] Hee het ‘BREF’ seggt. Het hee ‘BREF’ seggt? 

 ‘He has “LETTER” said.’ ‘Has he “LETTER” said?’ 

[-focused, +final] Hee SEGGT ‘Bref’. Seggt HEE ‘Bref’? 

 ‘He SAYS “letter”.’ ‘Says HE “letter”?’ 

[-focused, -final] HEE het ‘Bref’ seggt. Het HEE ‘Bref’ seggt? 

 ‘HE has “letter” said.’ ‘Has HE “letter” said?’ 

 
The second goal of the recordings was to enable a phonetic analysis of the vowels. 
Therefore, the preliminary speech recordings for the Perception Test needed to be 
complemented by further recordings elicited in a Production Task. They as well 
were carried out at the homes of the informants, and in the case of Alfstedt also in 
the community hall. The Production Task generally entailed that the subjects were 
first presented with a list of 20 declarative Standard German sentences, containing at 
least two words that contrast in terms of tonal contours (i.e. ‘pushing tone’ vs. 
‘dragging tone’) and/or long vs. overlong vowel length. The position of the items 
was either medial or final in the given utterance, and always in sentence focus. The 
sentences were written on the front of single sheets of paper. On the backside of the 

                                                             
53 This method proved to be necessary and rather useful since no LG orthographic norm exists. A 
complete textualization in LG led to discussions with respect to the speaker’s intuitions for a correct 
writing system. To provide nevertheless a ‘LG environment’, the recordings took place parallel to 
meetings of LG clubs or groups to which the informants belong, or the informants were encouraged to tell 
LG anecdotes before the actual recording started. 
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paper appeared a possible LG translation.54 The informants were asked to first read 
silently the front, think of a possible translation, turn the paper around, and compare 
their translation to the one presented to them on the backside. Finally, they had to 
read out loud the translation two times. A list of 84 isolated Standard High German 
words, translated into the respective LG dialect and spoken three times each, 
completed this recording. 

3.1.2.1 Kirchwerder recordings 
In the case of Kirchwerder, two similar recording series were conducted on the 21st 
of August 2006, one with each of the two informants. The locations of the 
recordings were the homes of the respective participant. 

After the two interviews with the informants I.1.Kw and I.2.Kw, one minimal 
pair was excluded from the preliminary list. This is */haot/ ‘skin-Sg.’ vs. /ha"ot/ ‘to 
hit-3.Sg.Pres.’.55 Both speakers produced not */haot/ but [hu˘t]. As a substitute, 
/m0od/ ‘courage-Sg.’ vs. /m0o"d/ ‘fashion-Sg.’ was added to the list.56  

All remaining minimal pairs were confirmed by the informants although 
informant I.2.Kw got confused by /'"l/ ‘already’ vs. /''"l/ ‘all’ since he is used to 
applying Standard German /5on/ rather than /'"l/, and /al$/ rather than /''"l/, 
respectively. Furthermore, he criticized the usage of the word [*0çt] echt within the 
non-focused sentences. He would have preferred [vi1kl!ç] wirklich ‘really’ instead. 

All in all, the reading of the sentence list took about 60 minutes for each Kw. 
informant. A total of 198 viable tokens were elicited from the two informants. 

The Kw. data was not complemented by further recordings due to lack of 
participants. Because of this, also no Perception Test could be performed for Kw.  

3.1.2.2 Altenwerder recordings 
The basic test conditions in Aw. were similar – though for this dialect enough 
speakers were found who participated in the Perception Test and supplementary 
recordings. 

Prior to all the recordings, during a casual meeting with some dialect speakers of 
Aw., two minimal pairs of the preliminary list were excluded. These are /k)"t/ ‘small 
cottage-Sg.’ vs. */k))"t/ ‘card-Sg.’, and */les/ ‘verse-Sg.’ vs. /lee"z/ ‘to read-
1.Sg.Pres.’. Both pairs had been verified for Kw. In the case of */k))"t/ the vowel 
quality is rather [k)"at], and the lexeme ‘verse-Sg.’ is simply unfamiliar to the 
speakers.57 However, one additional Aw. minimal pair was found. This is /bl)it/ ‘to 

                                                             
54 Again, this method was employed to prevent problems with the individual LG writing intuitions of the 
informants. 
55 The asterisk ‘ * ’ denotes reconstructed or hypothetical items that were not found in the elicited speech 
data but were cited in the literature. 
56 The minimal pair */haot/ ‘skin-Sg.’ vs. /ha"ot/ ‘to hit-3.Sg.Pres.’ stems from the LG dialect of Leer 
described in Olthoff (2005). The minimal pair /m0od/ ‘courage-Sg.’ vs. /m0o"d/ ‘fashion-Sg.’ was taken 
from Höder (2003), as was the better part of the items. My LG informants produced the [0] in [m0o"d] 
‘fashion’ shorter than the following [o], while in [br0"iv] ‘letter-Pl.’ it was the other way around with the 
[0] being longer than the following [i]. 
57 I assumed */k))"t/ ‘card-Sg.’ to possibly contain TA2 or overlength in case of total assimilation of the 
vocalized /r/ to the nucleus; */les/ was found in Lübben (1965). 
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blossom-3.Sg.Pres.’ vs. /bl)"id/ ‘shy-adj.’.58 To substitute ‘verse’, /l0iç/ ‘bad-adj.’ vs. 
/l0"i#/ ‘to tell a lie-1.Sg.Pres.’ was added to the list, so that again 11 minimal pairs 
were obtained. 

The first series of recordings of the LG dialect of Altenwerder was then 
conducted at the Altenwerder church St. Gertrud, in a quiet room behind the 
sanctuary on the 19th of November 2006. Two female speakers, informant I.1.Aw 
(age 83) and informant I.2.Aw (age 79), read the corrected list of Low German 
sentences and the single minimal pairs. They both joined the recording session for 
the complete period of time. All in all, the recording session took about 80 minutes 
for both informants. They made some critical remarks on the chosen LG 
orthography and on the usage of the word echt ‘really’, which seemed inappropriate 
especially to informant I.2.Aw.59 She preferred using wirklich instead. 

Informant I.1.Aw tended to forget the final sagt ‘say-3.Sg.’ in the non-final 
declarative and interrogative sentences. The first auditive impression is, however, 
that this did not affect the intonation contour of the preceding part of the sentence. It 
seems she thought she had already produced this last word of the sentence along 
with the rest of the utterance. 

The impression regarding the production of the focused and non-focused 
sentence-pattern is that both informants produced the major part of the sentences 
with the lemma in focused position. Only a limited number of unfocused stimuli 
were obtained from this recording session. Therefore, the female informant I.3.Aw 
(age 60) was recorded in a third recording session on February 9th 2007. The 
appointment was at her house, sometimes interrupted by her husband. Goal of the 
series of recordings was to collect as many from the still missing intonational 
variants as possible.  

The problem with the data collected in Altenwerder as the basis of the Perception 
Test is, however, that the first informants did not in all cases use the desired 
intonation and/or word accentuation. It follows that not the complete set of eight 
intonation/accentuation variants is available for the supposed overlong stimuli of 
Aw. Instead of a number of 72, only 70 items are accessible. The missing intonation 
contours are the -foc.+fin.decl. position of /rii"z/ ‘giant-Sg.’, and -foc.-fin.decl. 
position of ‘giant-Sg.’. It turned out later that the corpus for the Perception Test had 
to be restricted to the focused context anyway, abolishing the problem. The 
recordings were not only used in the fieldwork version of the Perception Test, but 
also in the on-line version. 

The additional speech data, i.e. the declarative 20 sentences plus 84 isolated 
items, was collected from the Altenwerder speakers III.6.Aw (5th of November 
2007), III.7.Aw (9th of November), III.5.Aw and II.5.Aw (14th of November). This 
Production Task appeared to be the most difficult for informant III.7.Aw since some 
of the indicated words were unknown to him and in some cases he reanalyzed word 
forms with an additional final schwa. 

                                                             
58 Note that /2blçit/ may nowadays be confused with the Standard German adjective blöd 'silly, dumb'. 
59 The main problem with textualizing the desired LG sentences was that there is no normative LG 
orthography. Only some non obligatory guidelines exist (see the spelling systems brought forward by Saß 
1956, the Loccumer Richtlinien from 1977, or the updated version by Kahl & Thies 2002). 
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The complete Aw. recordings provided a total of 466 tokens for the acoustic and 
statistic analysis. 

3.1.2.3 Alfstedt recordings 
The third and final collection of LG speech recordings comes from the village of 
Alfstedt. The first data was recorded with informant I.1.As on the 6th of October 
2007 in a quiet room in the house of a befriended family in Holm-Seppensen. Only 
the rather limited amount of data needed for the manipulations and the resulting 
Perception Test was recorded. Differently from the informants before, he had 
already been presented with a Standard German word list containing the relevant 
stimuli and had been given the assignment to translate the items into Alfstedt Low 
German two weeks prior to the recordings. He was familiar with the tokens at the 
time of the recording session and fully informed regarding the aim of the recordings. 
The recording session took 20 minutes in total with no signs of exhaustion of the 
informant. 

Supplementary recordings were made with the informants II.1.As and III.1.As on 
the 17th of November 2007, using the Production Task presented to the Aw. 
informants before. Both informants exhibited some uncertainties in plural marking, 
vowel quality, and lexicon (e.g. ‘deaf’, ‘bee’, ‘already’). One additional informant 
(II.3.As) was recorded in a quiet room in his house in Alfstedt on the 22nd of 
December 2007. Furthermore, recordings of four informants (II.6.As, III.5.As, 
III.6.As, and III.7.As) were carried out in a quiet room of the community hall ‘De 
ole Möhl’ in Alfstedt on the 23rd of December 2007. Three of the informants read a 
short humorous dialogue contrasting the words al ‘already’, aal’ ‘all’ and all’ ‘out of 
stock’. The first informant (III.5.As) read the whole dialogue. The succeeding two 
informants (III.6.As and III.7.As) took turns in reading. 

567 items in total are available for the acoustic and statistic analysis. 
After introducing the informants and the settings for the production task, we can 
now turn to the description of the perception experiment. 

3.1.3. The Perception Tests  

The aim of the Perception Tests is basically twofold. Firstly and mainly, the task is 
intended to allow for an investigation of whether the pitch contours or the vowel 
durations are the crucial cues for the LG listeners. Secondly, also the perceptual 
range of the tone accents and length degrees is scrutinized. The question is up until 
what kind of pitch movement and/or vowel duration the listeners perceive the 
individual prosodemes. To suit these needs, a perception test with a repeated 
measures design in a two-alternatives forced-choice setting (2AFC) is implemented. 
Only artificial stimuli were used. The reason is to exclude unwanted and 
uncontrolled phonetic factors. Thus, only the factors vowel duration and F0 remain 
for the perception test and the analysis. 

What is not tested is the perceptibility and functional load of the qualitative 
difference between lax and tense vowels. No short vowels are included in the 
experimental set up. That the qualitative difference occurring between short vowels 
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on the one hand, and long and supposedly overlong vowels on the other hand is 
indeed of perceptual relevance has been shown earlier by Weiss (1976) for the 
northern varieties of Standard High German, and by Kohler & Tödter (1984), Kohler 
et al. (1986 b, c), and Kohler (2001) for Low German. Weiss (1976) found in his 
perception study that out of his group of seven northern German informants five 
speakers relied mainly on qualitative differences between lax and tense vowels, and 
not on vowel duration (Weiss 1976:159f.). Interestingly, they were exactly those 
informants that where raised in the region of Hamburg and therefore in an allegedly 
LG context. The other two informants of the group came from southern 
Niedersachsen, i.e. a Westphalian or Eastphalian speaking area without apocope and 
the adjunctive ternary duration contrast. They relied in their judgments primarily on 
vowel duration short vs. long. The findings of Weiss (1976) allude to the assumption 
that for speakers from the LG (Hamburg) area the lax vs. tense contrast may carry 
functional load. This is indeed what the perception study conducted by Kohler & 
Tödter (1984), Kohler et al. (1986 b, c), and Kohler (2001) confirmed. The 
manipulations of the durational boundaries between the length categories (i.e. the 
shortening of tense vowels, and the lengthening of lax vowels) did not result in 
problems with respect to the discriminability of the vowels (Kohler 2001:396). The 
LG informants never identify artificially shortened tense ‘short’ vowels as originally 
short lax vowels. This suggests that the quality lax-tense is a more salient phonetic 
cue than the quantity is (Kohler & Tödter 1984:87f.). 

 
The preparations for the Perception Test proceeded as follows. In order to create the 
stimuli, manipulations of the initial speech recordings of Aw. and Alfs. were 
implemented using Praat. The reason for using artificial speech items is to exclude 
unwanted and uncontrolled phonetic factors. Thus, only vowel duration, vowel 
quality and F0 remain for the Perception Test and the analysis. The preliminarily 
analyzed speech data from the Kirchwerder informant I.1. served as a model for the 
pitch manipulations.60 To bolster the contrast for the informants in the unfamiliar 
experimental setting, the durational values and F0 contours were moderately 
exaggerated. The F0 contour as well as the duration of the vocalic nucleus of a 
minimal pair was changed using a Praat script.61 An original expected normal long 
duration (expected length degree 2, ELD 2) with an early peak (tone accent 1, 
TA1)62 was altered to an artificial overlong duration (expected length degree 3, ELD 
3) and a late peak (tone accent 2, TA2). Other acoustic factors besides vowel 
duration and F0 had to be excluded as perceptually relevant factors, which is why 
also the original stimuli with hypothetical dragging tone (i.e. TA2) and overlong 
vowel duration (ELD 3) were manipulated in a reversed fashion to artificial TA1 
tokens with normally long vowel duration (ELD 2). Two experiments were thus 

                                                             
60 It turned out only in the course of the analyses given in section 3.2 to 3.4 that just informant III.6.Aw 
produced a stable contrast in F0 contours. If anything, it was found that the originally assumed contour 
for TA2 with a late peak and an initially rather level phase would constitute her TA1. The originally 
assumed TA1 with the early peak would then vice versa constitute her TA2. 
61 See section (D) p. 293ff. in the appendix. 
62 See chapter 0, page 3. 



CHAPTER 3. DESCRIPTIVE PART 52 

obtained; experiment 1 with original ELD 2 / TA1 items, and experiment 2 with 
original ELD 3 / TA2 items. The manipulations of each item involved nine steps, i.e. 
three steps of pitch modification (termed 1, 1.5, 2) combined with three steps of 
duration modification (termed 1, 1.5, 2). This resulted in 3*3 stimuli; e.g. ‘river 
Main’ [1m'!9n] [1.5m'!9 n] [2m'!9 n], [1m'!%9n] [1.5m'!%9n] [2m'!%9n], [1m'!"9n] [1.5m'!"9n] 
[2m'!"9n].63 The duration steps are marked as follows in my transcriptions: VV 
(diphthong) or V" (monophthong) denotes the regular long ELD 2 (or duration 
modification step 1), an additional half-length sign VV% (diphthong) or V"% 
(monophthong) marks the artificial ELD in between ELD 2 and ELD 3 (i.e. duration 
modification step 1.5), and VV" denotes the overlong ELD 3 (or duration 
modification step 2).64 

Some stimuli had to be manipulated manually in addition to the automated 
procedure in Praat. They either sounded unnatural initially, or some noise needed to 
be erased from the recording. Those stimuli were the item ‘all’ of non-final 
declarative sentence context with original pitch 1 manipulated to pitch 2 (1"2), and 
original duration 1 manipulated to duration 2 (1"2),65 the item ‘giant-Sg.’ of non-
final declarative sentence context with pitch 1"2 and duration 1"2, and the item 
‘Vienna’ of final declarative sentence context with pitch 1"2 and duration 1"2.  

The lengthening parameter was defined generally as 33% per manipulation step 
with respect to the original vowel duration (i.e. lengthening step 1.5 is equal to 4/3 
of the original duration, lengthening step 2 is equal to 5/3 of the original duration). 
The shortening parameter was by comparison defined generally as 22% per 
manipulation step with respect to the original vowel duration (i.e. shortening step 
1.5 is equal to 7/9 of the original duration, shortening step 1 is equal to 5/9 of the 
original duration). The Aw. minimal pair ‘house-Nom.Sg.’ vs. ‘house-Dat.Sg.’ was 
manipulated with slightly different settings since the vowel of the original Nom.Sg. 
recording was rather short and needed to be lengthened by 95% per step. The 
combinations (a) duration 1 / pitch 1, (b) duration 1.5 / pitch 1.5, and (c) duration 2 / 
pitch 2 are illustrated for this original ELD 2 form in the graphs of Figure 8 below.  

                                                             
63 A possible alignment shift of the accent towards a sonorant in the coda (like in *[m'!"92n]) would have to 
be studied separately, though.  
64 See FN 4 for the transcription convention employed in this thesis. The notation of duration 
modification step 1.5 as V"% is preferred here above a notation VV in order to distinguish this artificial 
length degree from diphthongal transcriptions. 
65 I.e. an item with original ELD 2 was changed into an item with artificial ELD 3. 
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Figure 8. Manipulations of the original ELD 2 stimulus ‘house-Nom.Sg.’ 
 
 

(a) Long duration  
 / early peak 
 
 
 
 
 
 
 
 
 
 

 
 
(b) Lengthened duration  
 / middle peak 
 
 
 
 
 
 
 
 
 
 

 
 
(c) Overlong duration  
 / late peak 
 
 
 
 
 
 
 
 
 
 
 

Still, with this rapid increase of vowel duration, some Aw. informants argued during 
the Perception Test that the vowel would need to be even longer in order to get a 
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proper Dative form. Thus, for the On-line Perception Test the stimulus ‘house-
Nom.Sg.’ was lengthened by 133% per step (i.e. the factors are 7/3 and 11/3). For 
experiment 2, the vowel of the original ELD 3 form ‘house-Dat.Sg.’ was lengthened 
vice versa to 110% of its original duration in order to get a similar duration as for the 
11/3 ‘house-Nom.Sg.’ manipulation of experiment 1. Then, the new 110% duration 
step 2 form of ‘house-Dat.Sg.’ was shortened rapidly (i.e. instead of 22% per step 
rather 33% per step) to create duration step 1.5 and duration step 1 for experiment 2. 
Additionally, the initial [h] of the ‘house-Dat.’-recording had to be changed since it 
exhibited too much noise and was perceived either as a fricative [f] or a strongly 
aspirated plosive [th] in the pilot test. 

The manipulations result in a total of 216 items for experiment 1 and 210 items 
for experiment 2 (i.e. the nine manipulations per item multiplied with the available 
set of recorded interrogative and declarative contexts of ELD 2 and ELD 3 words), 
respectively. This number of items is far too much for a listening task; the more 
since one needs to repeat each item at least three times in randomized order if a 
statistically relevant result is sought. The result would be 648 stimuli for experiment 
1 and 630 stimuli for experiment 2. Thus, some of the items need to be excluded 
from the experiment. Restricting the items to the focused declarative forms, and 
excluding some of the minimal pairs yields 117 items (i.e. 351 stimuli) for the first 
version of the Pilot test. This number is ultimately further reduced to 81 items (i.e. 
243 stimuli)66 per experiment. By doing so, a timeframe of approximately 35 
minutes is achieved for the performance of the Perception Test. 

My Perception Test now proceeded as follows. Prior to the experiment, the 
participants received a note containing general information on the project and the 
test procedure. The Perception Test was presented to them afterwards on the 13.3" 
screen of a laptop (Apple MacBook) with the Multiple Forced Choice-experiment 
tool (MFC) of Praat. An optical mouse was connected to deliver the choices. The 
experimental set-up was such that the subjects had to listen to certain manipulated 
randomized speech items (minimal pairs, each item repeated three times in random 
order) and judge them with respect to their meaning. The experiment had a two-
alternative forced-choice (2AFC) setting, i.e. two possible options of word meanings 
were provided and the participants had to choose one in order to continue with the 
experiment. If an informant was not familiar with computers and/or the use of a 
mouse, the interviewer entered the choice indicated by the informant. The actual test 
was preceded by a short training period of five sentences. The experiment for 
Altenwerder contained exclusively recordings from this dialect, and the experiment 
for Alfstedt accordingly only recordings from the Alfstedt variety. This method 
accounted for the inter-dialectal variation in vowel quality, and ensured that the 
resulting artificial stimuli appear as more natural to the informants. The tokens were 
incorporated into a neutral carrier sentence as used for the production task (i.e. ‘He 
says ...’ , and ‘He has ... said.’). The spoken material was textualized in LG on the 
screen. If the informant needed to listen to an item again she could repeat it at any 

                                                             
66 The number of stimuli is calculated as follows: nine items per minimal pair multiplied with nine out of 
the 11 minimal pairs of the focused declarative intonational contour and multiplied with three repetitions. 
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time and as often as she wished (250 times at most). The next item followed after 
choosing for one of the two meaning options, and verifying it by pressing an ok-
button. After a certain number of judgments, a break was offered so as not to exhaust 
the participant too quickly. 

3.1.3.1 The pilot test 
The method of the planned fieldwork was revisited in a pilot test. This aimed at 
constructing as economical a test as possible. The evaluation of the pilot test pointed 
out in what respects the methodology needed to be modified to optimize the actual 
Perception Task. The test at this point contained besides the forced choices for the 
stimuli also goodness-of-fit choices, i.e. judgments whether the item was 
pronounced well, ok or poorly. 

The first test person, informant PT1, conducted the experiment in his quiet study, 
on the 4th of August 2007. He was presented with the larger collection of 351 stimuli 
in total, stemming from 7 minimal pairs. The experiment took 65 minutes with the 
first signs of exhaustion appearing after 50 minutes. All in all, it was half an hour 
too long, which was only doable because the informant had a particularly high level 
of motivation (a relative of the interviewer). The subject distinguished only once in 
the very beginning between good and bad for a stimulus. He categorized every 
stimulus as “good” during the rest of the experiment. It therefore appeared 
unnecessary to include these categorical judgments into the actual perception 
experiment.  

No overt pattern for choosing the words was identifiable. The stimuli ‘straight’ 
vs. ‘degree’ and ‘to mow’ vs. ‘river Main’ were rather problematic for the subject. 
This was to a great amount due to the loudness of the loudspeakers. After two blocks 
of stimuli, the subject was handed headphones, which solved the problem. The 
number of replays and the time used for the judgment of the stimuli decreased also 
decidedly afterwards. Were the first two blocks of 54 stimuli took 30 minutes, the 
remaining 243 stimuli took 35 minutes. The informant complained several times that 
the decisions were rather difficult to make since the sentence context was not item-
specific. Also, he would prefer a direct comparison between two items. All in all, the 
judgments seemed to be easier and faster for the longest and shortest of the stimuli. 
The subject claimed that the crucial criterion of the contrast is indeed vowel 
duration. 

The second test person, informant PT2, was presented with an already shortened 
version of the experiment (i.e. experiment 1). It contained a test phase of five stimuli 
and the experiment with 243 stimuli in total. This second version of the pilot test 
was performed on the 20th of August 2007. The stimuli were original ELD 2-words, 
which were manipulated towards ELD 3-words. The goodness categories were left 
out of this version, which led to the occurrence of several errors by too fast 
responses. The informant double-clicked on the buttons instead of clicking only 
once, which was counted as two delivered judgments. The insertion of an OK-button 
provided an adequate solution to prevent this experiment-inherent problem. An 
additional improvement was that each subject was provided with an individual 
ample timeframe for playing the next tokens. Informant PT2 commented on the 
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‘house-Nom.Sg.’ vs. ‘house-Dat.Sg.’ stimuli as being poorly pronounced and hard to 
perceive. The test took 35 minutes in total. 

The third test person, PT3, conducted the Pilot test on the 12th of October 2007. 
She was also presented with the shortened version (in this case experiment 2) of a 
test phase with five test-stimuli and the experiment with 243 stimuli. The OK-button 
had been installed which is why no technically induced errors occurred. However, 
the informant complained massively throughout the whole test session that she 
would not perceive a difference between the given stimuli, and, even stronger, that 
in LG in general no differences between any of the given minimal pairs would exist. 

The overall result of the Pilot test is such that the test informants PT1 and PT2 
judged in the overwhelming majority of cases according to the duration of the 
stimulus. Informant PT3 produced no cohesive results, as was already expectable 
from her statements.  

3.1.3.2 Perception Test of Altenwerder  
The first part of the actual Perception Task containing five test stimuli and 243 
experiment stimuli was conducted on the 24th of September 2007 in the house of an 
Aw. informant in Sieversen. Five speakers of Altenwerder LG attended the test. 
Three subjects did the first version of “TA1”-words towards “TA2”-words 
(Experiment II.), two subjects did the second version of “TA2”-words towards 
“TA1”-words (Experiment III.). 

A second and third test session was conducted on the 11th of October 2007 with 
two and three native Altenwerder informants, respectively. Both sessions took place 
in a quiet room at the home of one of the informants. In four more experiment 
sessions, five additional informants were tested in a quiet room in their respective 
houses. The fourth to seventh session were held from November 2007 to December 
2007. 

One informant was excluded from the actual analysis (III.2.Aw) due to deficient 
data. Some more details of the individual experiment sessions are given in the 
appendix (D). 

3.1.3.3 Perception Test of Alfstedt 
Both versions of the Perception Task (Experiment II. And Experiment III.) were 
used in the first test series in Alfstedt on the 17th of November 2007. Two 
informants joined this first test. A second test series was conducted on the 22nd and 
23rd of December 2007. 12 informants joined the test. 

Due to the fact that three of the informants of the initial two sessions need to be 
excluded from the analysis, a third test series was carried out in Alfstedt. It took 
place on the 21st and 22nd of June 2008 in the community hall. Eight subjects 
participated at this occasion. 

A total of four informants were ultimately excluded from the statistical analysis 
due to deficiencies in their data (namely II.10.As, III.3.As, III.6.As, III.9.As). 
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3.1.3.4 On-line Perception Test 
An introductory page explaining the procedure and roughly the goals of the 
experiment preceded the on-line version of the perception test. It was followed by an 
anonymized questionnaire for the participant to collect the statistical corner stones. 

The set up for on-line experiments generally needs to be shorter than the one for 
face-to-face experiments in order to keep people from quitting the experiment before 
it has ended. Thus, for the on-line version the two original experiments of 
Altenwerder are split up into four shorter experiments of approximately 15 minutes 
duration (i.e. four item sets: 1. final original TA1/long items; 2. non-final original 
TA1/long items; 3. final original TA2/overlong items; 4. non-final original 
TA2/overlong items) in a design with a single between-subjects factor (namely the 
item set).67 There is no intermixture of final and non-final stimuli or original 
TA1/long items and original TA2/overlong items in one experiment. No repetitions 
of the single stimuli occur (instead of the three repetitions employed in the face-to-
face test), bearing in mind the relatively short attention span of on-line participants. 
Besides the shorter duration of the experiments, some differences in the layout are 
implemented (pictures are added to the textualization, and the colors are different 
from the original Perception Test). The participant is randomly assigned one test 
with the option to voluntarily conduct any or all of the three remaining tests. 
However, not every participant may be presented with the same set of stimuli. The 
reason is that not every experiment contains the same number of items,68 and some 
informants may conduct only one experiment while others may do more than one 
experiment.69 This experimental setup results in a need for a greater number of 
informants in order to get statistically relevant data. To effectively reach a greater 
public, on-line user-groups of Low German speakers were invited to join the 
experiment. 31 informants ultimately participated in the test. 

Now that we are familiar with the empirical basis, the participants and the test 
procedures of the study, we will have a closer look at the production data. The 
individual descriptions and analyses of the Perception Tests follow thereafter. 

3.2. Kirchwerder: production data and acoustic analysis 

The first impression of the Kw. dialect data is that a possible pitch-related distinction 
is only barely audible. A preliminary phonetic analysis of the recordings from 
Kirchwerder informant I.1 was conducted, being limited to two minimal pairs. Such 

                                                             
67 The two within-subjects factors are the artificial pitch contours of the given stimuli (three levels), and 
the artificial vowel duration (three levels). 
68 The stimuli for the on-line test are identical to the stimuli used in the face-to-face experiment. The 
items ‘house-Nom.non-final’ and ‘house-Dat.non-final’ are excluded from both setups because of the 
poor quality of the respective recordings. The result is a different number of stimuli in the individual on-
line experiments. Experiments 1 and 3 that contain the items in final sentence context have 46 stimuli; 
experiments 2 and 4 that contain the items in non-final sentence context have 37 stimuli. 
69 This could lead to the conclusion that a repeated-measures design is needed here. However, only two 
informants actually took more than one test, one of these being excluded from the analysis due to his age. 
In order not to complicate the design too much it was therefore decided to treat the one remaining case as 
belonging to two informants, allowing for a between-subjects test. 
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a restriction appeared to be defensible, since the overall auditory impression was 
basically the same for the complete set of her recordings.70  

The minimal pairs surveyed below (‘house-Nom.Sg.’ vs. ‘house-Dat.Sg.’, and 
‘courage-Sg.’ vs. ‘fashion-Sg.’) are both recorded under main focus, in final 
sentence position, and in declarative sentence-context. The second component of 
each minimal pair was exposed to apocope or syncope at a certain stage of its 
diachronic development whereas the first component of the pair was not. All four 
forms contain a lenis coda consonant in the phonological surface form. The overt 
form supposedly differs from this representation. While the first member of a given 
pair is assumed to shows a fortis coda consonant, the second member of a pair is 
assumed to show a lenis consonant.71 This terminology is chosen above ‘voiced’ vs. 
‘voiceless’ because of the usual lack of vocal fold vibration in the so-called ‘voiced’ 
plosives in Low German (Haritz 2006). 

The recordings were manually segmented in Praat, relying mainly on formant 
structure, spectrogram, and auditory cues. F0 maxima and minima were determined 
using the pitch tool (‘Move cursor to minimum / maximum pitch’ in the editing 
window). These methods are generally employed for the segmentation of the speech 
data within this survey.  

When we look at the graphs of informant I.1.Kw in Figure 9 (a) to (d), it 
becomes evident that the tokens without diachronic schwa loss (i.e. (a) and (c)) 
differ quite obviously from those with diachronic schwa loss (i.e. (b) and (d)). 
Where ‘house-Nom.Sg.’ and ‘courage-Sg.’ show a vowel or diphthong with simple 
long duration (179 ms, and 261 ms, respectively), ‘house-Dat.Sg.’ and ‘fashion-Sg.’ 
feature a vowel or diphthong with an expanded duration (343 ms, and 344 ms, 
respectively). In addition to these durational differences, the pitch contours also 
vary. The graphs (a) and (c) exhibit an overall HL contour. Both, ‘house-Nom.Sg.’ 
and ‘courage-Sg.’ show a rise in the pitch contour that starts in the onset C, even 
before the transition to the syllable nucleus. The lack of vocal fold vibration in the 
initial [h] of ‘house-Nom.Sg.’ causes a slightly later start (and thus a slightly later 
peak) as compared to the sonorous [m] of ‘courage-Sg.’. Overall, the pitch-peak is 
particularly early aligned on the vocalic segment in (a) and (c) (i.e. after 26.27% and 
3.83% of the nucleus, respectively). Table 6 contains a summary of the according 
data. The F0 maximum lies in the case of ‘house-Nom.Sg.’ at 229 Hz, and in the 
case of ‘courage-Sg.’ somewhat higher at 254 Hz. The peak is in both instances 
followed by a gentle fall with a succeeding level / slightly rising contour towards the 
end.  

                                                             
70 See the LG 176 sentences mentioned in 3.1.2 and given in (B) in the appendix. 
71 This categorization is validated by speaker judgments. Aw. and Alfs. informants referred to the lenis 
codas as being ‘somewhat different’ from the fortis codas. It is not immediately determinable what 
exactly this difference is. Lenis Cs were variously characterized as being longer or shorter than the fortis 
correspondent. Detailed scrutiny is definitely in order, though the present study cannot provide one by 
lack of suitable speech material. A theoretical discussion of fortis vs. lenis is given in chapter 6. It will be 
argued there that LG has a laryngeally unspecified lenis series. The lack of a laryngeal node yields the 
phonetic variability of lenis Cs, allowing for passive voicing in sonorous context, and for voicelessness in 
voiceless and word-final context. The traditionally assumed process of final devoicing is made obsolete 
by this approach (see for example Iverson & Salmons 2003; Jessen & Ringen 2002). 
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Table 6. Informant I.1.Kw’s durations of ‘house-Nom.Sg.’, ‘house-Dat.Sg.’, 
‘courage-Sg.’, and ‘fashion-Sg.’ 72 

 

 word pairs, I.1.Kw V dur. F0 peak % of nucleus 

(a) ‘house-Nom.Sg.’ [hu"s] 179 ms 47 ms 26.27% 

(b) ‘house-Dat.Sg.’ [huu"z] 343 ms 148 ms 43.15% 

(c) ‘courage-Sg.’ [m0ot] 261 ms 10 ms 3.83% 

(d) ‘fashion-Sg.’ [m0o"d] 344 ms 114 ms 33.14% 

 
 
Figure 9. I.1.Kw’s long / TA1 vs. overlong / TA2 vowels and diphthongs 
 

(a) ‘house-Nom.Sg.’  

  [hu"s] 

 
 
 
 
 
 
 
 
 
 
 
 

(b) ‘house-Dat.Sg.’  

  [huu"z] 

 

 
 
 

 
 
 
 
 
 

                                                             
72 Note that the realization of the lenis coda fricative varies in LG between [z .] and completely devoiced 
[s]. The same variability is found also in the other fricatives and in the lenis coda plosives, the latter ones 
being unaspirated. Fortis Cs are invariably produced as voiceless aspirated. This indicates the presence 
of a contrast aspirated vs. unaspirated – if not a contrast of voiced vs. voiceless. 
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(c) ‘courage-Sg.’  

 [m0ot] 

 
 
 
 
 
 
 
 
 
 
 
 

(d) ‘fashion-Sg.’  

 [m0o"d] 

 

 
 

 
 
 
 
 
 
 
 

The items ‘house-Dat.Sg.’ and ‘fashion-Sg.’ in the graphs (b) and (d) display a 
similar HL contour. The rise in the F0 contour equally starts in the onset consonant 
(again somewhat later in [h] as compared to [m]) but extends in these cases clearly 
into the succeeding nucleus. As a result, the F0 peak occurs here later on the nucleus 
(i.e. after 43.15% in ‘house-Dat.Sg.’, and after 33.14% in ‘fashion-Sg.’). The 
maximum is reached here at 263 Hz for ‘house-Dat.Sg.’, and at 254 Hz for ‘fashion-
Sg.’. It is followed by a more pronounced fall of the pitch contour and again a level / 
slightly rising section. The decrease in the F0 of (b) and (d) is roughly 1.5 times as 
strong as in (a) and (c).73 

The two word pairs are definitely minimally contrastive. What is unclear up to 
now is whether the distinction relies on the vowel duration, or rather on the varying 
pitch peak alignment. The subsequent sections broach this issue from a phonetic 
perspective. I firstly investigate the durational values, and then move on to the F0 
contours found for the Kw. data set. All further calculations are based on the 

                                                             
73 F0 decrease: ‘house-Nom.Sg.’ 77.37 Hz vs. ‘house-Dat.Sg.’ 112.7 Hz; ‘courage-Sg.’ 114.45 Hz vs. 
‘fashion-Sg.’ 177.24 Hz. 
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logarithmic duration values (log10 ms) in order to account for the perceptual 
distances.74 

Note that the sample was designed primarily to investigate the vocalic nuclei 
rather than qualitative distinctions in the codas – a position usually assumed to 
neutralize voicing distinctions by means of final devoicing. The recordings thus 
show a lack of diversity with respect to consonant qualities. Furthermore, the data 
contain too much noise to explicitly measure the assumed acoustic correlates of the 
overt fortis vs. lenis distinction: closure duration, aspiration duration, and voicing 
during closure. Some preliminary measurements were possible, though. They were 
executed on a specifically compiled sample with a total of 47 non-minimal items 
ending in fortis plosives (i.e. 36 tokens) or lenis plosives (i.e. 11 tokens). They are 
listed in Table 54 of part (E) of the appendix. The items contain either long vowels / 
TA1 (i.e. 32 * fortis), or overlong vowels / TA2 (i.e. 11 * lenis, 4 * fortis). An 
independent samples t-test yielded that the two categories of fortis – lenis plosives in 
the current sample are produced with no significant difference in closure duration (t 
= 1.368, df = 45, p (2-tailed) = .178). The closure duration of the coda lenis Cs is 
minimally 7.42% shorter and maximally 49.7% longer than the one of the coda 
fortis Cs (i.e. the C.I. 95% of the difference lies at 0.9258 to 1.497). The mean 
duration ratio is 1.1773. The aspiration duration shows an equally non-significant 
difference between the two groups of plosives (t = .527, df = 45, p (2-tailed) = 
.601).75 The aspiration phase is – rather unsurprisingly – found to be generally 
shorter for the lenis plosives as compared to the fortis plosives of the sample (i.e. it 
amounts on average up to a mean ratio of 0.884 of the fortis C aspiration; 95% C.I. 
of the difference from 0.552 to 1.4158). Cues for vocal fold vibration, be it auditory 
or detectable from the spectrograms, were found for neither fortis nor lenis plosives. 
More detailed research would, however, be in order. 

3.2.1. Kw. V durations  
For this part of the analysis, univariate ANOVAs with a post hoc test (Bonferroni) 
and paired samples t-tests were performed on the production data of both Kw. 
informants with SPSS 16.0. Each ANOVA presented in this thesis is accompanied by 
a test on the normal distribution of the data by means of Q-Q-plots. The overall 
result is that the data is normally distributed.  

The independent variables were defined as expected length degrees of the vowel 
duration (ELD, three levels), the nature of the coda consonant (coda C, two levels), 
sentence position (finality, two levels), and vowel height (jaw opening, five levels)76. 
The category ELD is composed of the vowel length degrees short (ELD 1), long 
(ELD 2), and overlong (ELD 3) as they are to be expected by means of the scientific 
literature.77 A list of the factors and the corresponding levels occurs in Table 7. The 

                                                             
74 Where vowel durations are mentioned, they are calculated back by taking 10

log duration
. 

75 The aspiration phase is here inclusive of the burst of the plosive.  
76 Three monophthongal and two diphthongal levels. 
77 I.e. ELD 1 = MLG short V (without OSL), ELD 2 = MLG long V without CL (including also long V 
after OSL), ELD 3 = MLG long and lengthened V with CL.  
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corresponding mean vowel durations of the Kw. data are given in Table 8 and Figure 
10. 
 
Table 7. Independent variables for the Kw. analysis 
 

factor (fixed) level 
ELD ELD 1 (short V) 
 ELD 2 (long V) 
 ELD 3 (overlong V) 
coda C obstruent 
 sonorant 
finality non-final 
 final 
jaw opening closed V 
 mid V 
 open V 
 mid-closed diphthong 
 open-closed diphthong 

 
 
Table 8. Kw. LG vowel durations / ms per ELD 
 

ELD Mean / ms Std. Deviation N 

ELD 1 133.041 39.588 21 

ELD 2 211.601 62.084 98 

ELD 3 257.023 66.913 82 

 
 

Figure 10. Kw. vowel durations / ms per ELD 
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The data unambiguously shows that a durational difference exists between each and 
every of the expected vowel length degrees of the two Kw. informants. Short and 
long vowels differ on average by 78.56 ms; long vowels and supposedly overlong 
vowels differ on average by 45.96 ms. We reach a ratio of 1: 1.59 : 1.93 for the mean 
duration values of ELD 1 through ELD 3. The difference between the short (lax) 
vowels of ELD 1 and the long (tense) vowels of ELD 2 is undisputed and commonly 
accepted. What needs further investigation is the possible difference between the 
long (tense) vowels of ELD 2 and the overlong (tense) vowels of ELD 3. The 
ANOVA that was conducted on the 180 unpaired items of these two length degrees 
reports, however, rather skewed results with respect to the influence of the four 
factors. The ELD (two levels) is found to have no statistically significant effect on 
the vowel durations (F (1,147) = 2.470, p = .118). The same is valid for the quality 
of the coda C (F (1,147) = 1.136 p = .288). The two remaining factors jaw opening 
and finality are both significant with p < .001 (F (4,147) = 5.676) and p = .013 (F 
(1,147) = 6.350) respectively.78 This high level of dependence of the vowel duration 
on the vowel height and the sentence position of the stimulus is not what we would 
expect. Additionally, the differing numbers of cells for ELD 2-items and ELD 3-
items the ANOVA is based upon (i.e. the lower number of ELD 3 tokens as 
compared to ELD 2 tokens) can be deemed problematic.  

It is therefore necessary to execute a much more sensitive test on the data: a 
paired samples t-test. In order to calculate the test I reduce the sample to the minimal 
pairs only (39 paired items, see Table 55 in the appendix).79 The comparison of the 
vowel durations of the ELD 2 items with the according ELD 3 items reveals a highly 
significant difference between the two categories (t = 3.540, df = 38, p (2-tailed) = 
.001). The mean ELD 2 : ELD 3 ratio is again reported as 1.18.80 We can now 
tentatively say that at least the two speakers interviewed for Kw. produce a 
durational difference for the minimal pairs; i.e. at least some Kw. informants appear 
to have a lexical distinction by means of vowel duration.  

The subsequently performed univariate ANOVA (dependent variable: V dur. 
difference between ELD 3 and ELD 2) contains three fixed factors (coda C, jaw 
opening, and finality). We find that none of them reaches statistical significance with 
respect to the durational difference between ELD 2 and ELD 3. The p-value 
concerning the quality of the coda consonant (i.e. obstruent vs. sonorant) is 
improved to p = .090 (F (1,26) = 3.098), the sentence position of the item (i.e. non-
final vs. final) gives p = .731 (F (1,26) = .121), and the jaw opening reaches p = .649 

                                                             
78 See Table 56 of the appendix. 
79 Minimally different words that were produced by one informant in identical sentence context were 
paired together (in one case a near minimal pair was chosen: [vi"t] ‘wide’ vs. [vii"s] ‘wise’). If one item 
was produced more than once but failed to have more than one minimally different counterpart, the 
average was calculated and then paired with the corresponding token. In the event that more than one 
instance of a minimal pair was available for an informant, the minimally different items were paired 
according to their chronological occurrence in the recordings (i.e. early during the interview, later in the 
in the interview etc.). These methods were employed for the reduction of all LG samples. 
80 The C.I. 95% of the difference lies at 1.073 (" 7.3%) to 1.294 (" 29.4%). 
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(F (4,26) = .624).81 While the vowel height (i.e. the factor jaw opening) has usually 
an influence on the vowel duration, the duration difference is not touched. We would 
therefore already expect this factor to have no significant influence on the ELD 2 : 
ELD 3 difference. None of the correlations between the factors turn out to be 
significant, although finality*coda C almost reaches significance level with p = .068 
(F (1,26) = 3.635). It seems that only coda C and the combination of the factors 
finality*coda C have an actual effect on the vowel durations difference. And indeed, 
if the list of factors is reduced by jaw opening, the results of coda C (F (1, 35) = 
5.416, p = .025) and finality*coda C (F 1,35) = 5.416, p = .026) increase. The 
change in the result for finality is by comparison irrelevant (F (1,35) = .436, p = 
.513). In order to see what these results mean, the logarithmic vowel durations in 
dependence of the three factors are illustrated in the charts in Figure 11 to Figure 13.  

 
Figure 11. Kw. mean vowel durations depending on the coda C and split up by ELD 
 

 

                                                             
81 See Table 58 of the appendix. The result for coda C is improved to being highly significant if the 
ANOVA contains only this factor (F (1,37) = 8.880, p = .005). A t-test against zero performed on the 
duration difference in dependence of coda C verifies the outcome of this second ANOVA (t = 2.980 , df = 
37, p (2-tailed) = .005). 
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Figure 12. Kw. mean vowel durations depending on vowel height and split up by 
ELD 

 

 
 
 

Figure 13. Kw. mean vowel durations depending on sentence position and split up 
by ELD 

 

 
 
The obstruent codas and sonorant codas shown in the box plot of Figure 11 appear to 
have a differing influence on the duration of the preceding vowel. This is also what 
we would expect given the calculated influence of coda C on the vowel durations. 
While the durational difference in pre-obstruent context is more or less distinct, the 
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pre-sonorant context does not result in a similarly clear-cut contrast between ELD 2 
and ELD 3.82 Looking at the obstruent and sonorant cases of the Kw. minimal pairs 
separately, we obtain a rather different result as in the first t-test. The difference in 
logarithmic vowel duration between ELD 2 and ELD 3 of pre-obstruent vowels is p 
(2-tailed) < .001 (t = 4.349, df = 22), while the pre-sonorant context yields no 
significant difference with p (2-tailed) = .798 (t = .261, df = 15). We find for the pre-
obstruent context that ELD 3 vowels are on average 30.88% longer than their ELD 2 
counterparts (C.I. 95% of the difference from 1.151 to 1.488; ELD 2 mean duration 
189.04 ms, ELD 3 mean duration 247.41 ms). A rather different duration ratio is 
detectable for the pre-sonorant context. The difference is here close to zero with 
1.35% (C.I. 95% of the difference from 0.908 to 1.131; ELD 2 mean duration 
252.22 ms, ELD 3 mean duration 255.62 ms). This result is especially interesting 
because the upper boundary of the pre-sonorant difference does not reach the lower 
boundary of the pre-obstruent difference. This basically means that for the items 
with sonorant coda Cs of the Kw. sample no well defined difference between long 
vowels and overlong vowels can be established. The data strongly suggest that only 
the items with pre-obstruent vowels show a meaningful difference. In effect, it is 
rather questionable whether it is still justified to assume overlength for a pre-
sonorant V with this rather minuscule difference of 1.35% – especially if we 
consider the so-called JND (just noticeable difference; also referred to as Weber 
fraction, or difference limens).83 Rosner & Pickering (1994:194) state for this 
perceptual threshold that a  

“conservative view of all results on duration discrimination is that listeners exposed to real speech 
can reliably discriminate vowel durations that differ by a factor of 0.2 to 0.25. This value exceeds 
the Weber fraction for non speech stimuli such as pure tones or noise.”  

 

This means that the JND in natural speech lies somewhere around 20 to 25% 
duration difference.84 This goal is met by the 30.88% duration difference obtained 
for the pre-obstruent vowels.  

It could be assumed, however, that the coda sonorant receives the overlong status 
of the ELD 3 vowel, compensating for the ‘missing’ overlength on the vowel. This 
is not what we find in the minimal pair data of Kw. Rather, it is the ELD 2 coda R 
that shows a mean duration that is by 1.1315 longer than the ELD 3 coda R (i.e. 
195.652 ms vs. 172.909 ms, respectively). The durational difference of the 
logarithmic sonorant values does not reach significance level (t = 1.608, df = 15, p 
(2-tailed) = .129)85. The according values are given in Table 57 in the appendix. It 
becomes evident that the final sonorants are not produced longer in order to 

                                                             
82 This effect of the sonorant Cs was already mentioned by Feyer (1941) and Tödter (1982) in the surveys 
on the dialects of Baden and Fintel, respectively. 
83 Another possibility is that the sonorous coda C contributes to the length degree as assumed e.g. by 
Bremer (1929:2), von Essen (1958:111), or Höder (2003). This is, however, not corroborated by the 
whole of Kw. data. We actually find a longer mean duration of the coda sonorant after an ELD 2 vowel 
(200.26 ms) as compared to post-ELD 3 vowel (192.92 ms). 
84 Note that Remijsen & Gilley (2008) assume for the JND values of between 7 and 20% that where found 
for artificial sounds and noise. 
85 C.I. 95% of the difference from 0.9605 to 1.333. 
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compensate for lacking overlength in the preceding vowels. The results indicate that 
the Kw. minimal pairs ending in a VR sequence do not receive phonetic overlength. 
Only the instances with obstruent codas exhibit a clear-cut durational difference 
between ELD 2 and ELD 3. 

We move on to Figure 12 and consider now the factor jaw opening. What we 
find is that only the durational difference in the mid vowels reaches significance 
level (t = 3.608, df = 6, p (2-tailed) = .011)86. This is exactly what was assumed in 
the literature (Kohler 2001). Also, we would expect this very restricted difference by 
means of the non-significant result for the factor jaw opening. We have to note, 
however, that the number of items with an open vowel is rather under-represented in 
the sample (only one minimal pair). The result is therefore not entirely conclusive. 

Two intriguing details are visible in the third graph in Figure 13 concerning the 
sentence position of the stimuli. The first is that neither of the two length degrees 
shows a clear influence of the sentence position on the vowel durations within the 
single ELDs. The factor finality has here no significant effect on non-final and final 
items. The according significance value of ELD 2 is p = .225 (F (1,26) = 1.547), and 
for ELD 3 we find p = .177 (F (1,26) = 1.947). This outcome is already pointed out 
by the lack of relevance of this factor as found above. It is also visible in the mean 
vowel durations of 214.75 ms (non-final context) vs. 211.559 ms (final context) in 
ELD 2, and 231.953 ms (non-final) vs. 263.258 ms (final) in ELD 3. The mean 
ratios of the final items as compared to the non-final items are, thus, 0.9851 for ELD 
2 (C.I. 95% from 0.8063 to 1.2037), and 1.135 for ELD 3 (C.I. 95% from 0.9164 to 
1.4057). Interestingly, we see that the non-final sentence position exceeds 
durationally the final sentence position in ELD 2. The commonly known Gemanic 
process of utterance-final lengthening seems not to apply here. The independent 
samples t-test performed on the individual ELDs reports no significant durational 
difference between the sentence contexts (ELD 2: t = .151, df = 37, p (2-tailed) = 
.880; ELD 3: t = 1.199, df = 37, p (2-tailed) = .238), though. The second detail that 
is also visible in the graph is that the durational contrast between ELD 2 and ELD 3 
is maintained only in the final sentence contexts. No statistically significant 
difference is detected by the paired samples t-test for the non-final items (t = 1.695, 
df = 14, p (2-tailed) = .112; C.I. 95% from 0.9797 to 1.1908). The final items do, 
however, result in a highly significant difference (t = 3.205, df = 23, p (2-tailed) = 
.004; C.I. 95% from 1.0806 to 1.433). 

With regards to the interaction effects of finality*coda C we now obtain the 
following results. 

                                                             
86 C.I. 95% of the difference from 1.114 to 1.754. 
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Table 9.  Duration ratios and confidence intervals of ELD 3 vs. ELD 2, depending 
on the sentence position and the coda consonant 

 

finality*coda C ELD 3-ELD 2 ratio C.I. 95.0% 

fin., obstruent 1.404 1.217 - 1.621 

nfin., obstruent 1.081 0.857 - 1.363 

fin., sonorant 0.922 0.718 - 1.184 

nfin., sonorant 1.111 0.898 - 1.375 
 

The table points out that only the vowel durations of the items ending in an 
obstruent coda effectively differ in relation to the sentence position. We find a more 
pronounced difference in vowel duration between ELD 2 and ELD 3 in the final 
sentence position (i.e. 40.4%). This can be assumed to be clearly perceivable with 
respect to the JND. The non-final context does not yield a meaningful difference 
(i.e. 8.1%). This result is also suggested by a post hoc test (Bonferroni) performed 
on the data with the combined factor finality*coda C.87 Only the duration difference 
between final and non-final pre-obstruent vowels is reported as being significant (p 
(2-tailed) = .006; C.I. 95% of the difference from 1.0944 to 2.0517). These findings 
readily explain the significant effect of the correlated factors finality*coda C. The 
pre-sonorant vowels are left virtually untouched by the sentence context. It is quite 
obvious that no stable contrast occurs in the investigated Kw. minimal pairs. It is 
only detectable in the pre-obstruent vowels. Pre-sonorant vowels appear to be 
resistant with respect to lengthening processes and exhibit no significant durational 
difference between ELD 2 and ELD 3 of either sentence context.  

Thus, what we have shown so far is that the vowel durations of ELD 2 and ELD 
3 for the minimal pairs of the Kw. informants are distinct only in pre-obstruent 
position of the final sentence context, and at least for the mid vowels. Sonorant 
codas do not compensate for the lack of phonetic overlength in the preceding 
nucleus.  

3.2.2. Kw. F0 differences 
Kohler (2001) postulates that the long vowels and the so-called overlong vowels of 
LG are basically identical with respect to duration and pitch movement. An 
intriguing issue is that preliminary studies of the dialects of Aw. and Kirchwerder 
(Höder 2003; Prehn 2007) indicated that the minimal pairs under investigation 
differed with respect to their F0-contours, though.88 This is why the following 
analysis focuses on the F0 contours of the ELD 2 vowels and the ELD 3 vowels or 
diphthongs.  

A Praat script was executed on the complete Kw. corpus of 180 tokens (i.e. of 
ELD 2, and ELD 3). It firstly determined the F0 peak within the segmented nucleus 
(absolute and relative locus of the maximum, and F0 value). Secondly, it measured 
the F0 in semitones (re 100 Hz) at 15 relative points within the segmented nucleus. 

                                                             
87 I calculated a new variable in SPSS by taking 10*finality+coda C resulting in four levels of the factor 
finality*coda C: fin. obstruent, non-fin. obstruent, fin. sonorant, and non-fin. sonorant. 
88 See also Olthoff (2005:47ff.) for a tonal description of the dialect of Leer in Ostfriesland. 
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The pitch values of three ELD 2 items were excluded due to the occurrence of 
creaky voice and the corresponding deficiencies in the F0 contours of the respective 
recordings. This resulted in the availability of 38 items for ELD 2 and 39 items for 
ELD 3 after the reduction of the data to minimal pairs only. The measurements were 
pooled over the sentence position and the quality of the coda consonant. The mean 
values for the 15 F0 points were calculated. These data, together with the already 
obtained mean vowel duration values, were then used to compute mean pitch 
contours in Praat for a number of contexts. 

The contours of the preliminary measurements I have given in the beginning of 
section 3.2 are characterized by a difference in H alignment depending on the 
affiliation to of the item to a length category, i.e. an early aligned F0 peak in ELD 2 
cases and a late aligned F0 peak in ELD 3 cases. This difference is, however, not 
reflected in the compilation of the minimal pairs of the Kw. informants. The paired 
samples t-test run on the F0 data (available for 38 paired items) shows no significant 
difference with respect to the pitch peak alignment in ELD 2 and ELD 3 items (t = 
.007, df = 37, p (2-tailed) = .995; C.I. 95% from 0.9085 to 1.0921). The mean pitch 
peak occurs after 30.55% of the vowel duration in ELD 2, and after 30.58% of the 
vowel duration in ELD 3. The univariate ANOVA gives an according result.89 Three 
factors are again included in the calculation: coda C (two levels), jaw opening (five 
levels), and finality (two levels). None of them is even close to reaching significance 
level – not even finality. It is reported as having a non-significant influence on the 
peak locations with p = .562 (F (1,25) = .345). The respective values are 
summarized in Table 57 and Table 59 in the appendix.  

We would expect the factor finality to have an effect on the alignment of the H. It 
is generally found that a low boundary tone (Li) occurs at the right edge of an 
utterance in declarative sentence intonations such as the ones scrutinized in the 
present analysis. This possibly leads to an earlier occurrence of the peak on the 
vowel in items in final sentence context as compared to non-final items. The latter 
cases are not immediately influenced by the Li because it is produced at a greater 
distance from the non-final token. The situation is sketched in Figure 14. 

 
Figure 14. Final vs. non-final sentence position of an intonational unit in 

declarative intonation. 
 

 (a)          H * Li   (b)      H      Li 
   {Hee  seggt  Ries.}     {Hee  het  Ries  seggt.} 
    ‘He says giant.’     ‘He has giant said.’ 
 
The Kw. sample lives only partly up to the expectations. The final vs. non-final 
tokens of the ELD 2 vowels differ with respect to the pitch peak location above 
chance level (F (1,24) = 5.631, p = .026). The respective Hs occur on average after 
41.42% of the vowels (non-final), and after 21.3% of the vowel (final). The F0 
peaks of the overlong vowels of ELD 3 show no such effect (F (1,25) = 2.311, p = 
.141) although the peak locations also differ. The non-final context yields here a 

                                                             
89 See Table 59 in the appendix. 
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mean peak after 36.12% of the vowel, the final context after 27.96% of the vowel. 
These more or less light differences in alignment are also reflected in the mean F0 
contours as calculated from the complete Kw. data set. 
 
Figure 15. Kw. mean F0 contours ELD 2, non-final vs. final sentence position 
 

       
 
 
Figure 16. Kw. mean F0 contours ELD 3, non-final vs. final sentence position 
 

  
 
 

The ELD 2 contours for the non-final and the final sentence context are given in 
Figure 15, the respective ELD 3 contours in Figure 16. The F0 values are calculated 
as logarithmic units in semitones with the reference point of 100 Hz in order to 
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allow for a comparison of the curves, and to prevent a result biased by gender.90 
Overall, the two ELD 2 curves in Figure 15 as calculated from the Kw. data 

differ mainly in the beginning of the vowel. The non-final contour has a lower 
starting point (7.23 semitones) as compared to the final contour (8.91 semitones). 
The maximum of the non-final ELD 2 contour is reached at 8.65 semitones. Its pitch 
decreases succeedingly by 4.02 semitones towards the end of the averaged vowel. 
The fall in final sentence position is slightly more pronounced (5.3 semitones) while 
the F0 peak is located at 9.25 semitones.  

The mean contour of the utterance-final ELD 3 nucleus in Figure 16 shows only 
very little difference with respect to its ELD 2 counterpart. It starts at 8.19 
semitones, rises gently to 8.96 semitones, and drops distinctly by 6.28 semitones 
towards the end. The slope is basically identical to the utterance-final ELD 2 curve, 
differing only in the space available for the fall. If we consider the non-final mean 
ELD 3 item, we see that it is the odd one out among the set of particularly similar 
mean pitch contours. It starts at 8.89 semitones, and has its maximum at 10.086 
semitones. The fall is less steep as compared to either of the other three contours, 
with a total decrease of only 2.34 semitones.91 Yet, no crucial differences in H 
alignment or the overall falling contour are observable. The earlier findings (Prehn 
2007) that a difference in the H alignment on the long vs. overlong vowels exists in 
Kw. cannot be maintained after analyzing the more comprehensive set of data. The 
upcoming section will now determine whether the finding for Kw. that the most 
prominent difference lies in the vowel durations is repeated for the Aw. data. 

3.3. Altenwerder: production data and acoustic analysis 

176 intonationally varying sentences and isolated words were recorded for the 
dialect of Altenwerder. Seven informants with an age range from 44 to 89 years 
produced the utterances. All of them are native speakers of Altenwerder LG (Aw.). 
The subjects had lived in Altenwerder until their relocation in the 1970s. 

The Aw. sample consists of 466 tokens in total, with 276 items in final sentence 
position, and 190 items in non-final sentence position. It was found already during 
the conduction of the recordings that informant III.6.Aw made the difference 
between the individual vowel length degrees particularly clear by means of 
exaggerating the durations (motherese). She produced a rather huge number of 
outlier values as compared to the bulk of the Aw. sample. The mean vowel durations 
of the three expected length degrees (ELD) are given in Table 10, dissected by the 
main part of Aw. informants (group 1) as compared to III.6.Aw’s values (group 2).  

                                                             
90 The F0 levels may differ rather strongly for women and men. Rosner & Pickering (1994:216) note that 
the “average ratios of female-to-male and child-to-male F0 are 1.687 and 2.000, respectively.” Relating 
the data to a reference point makes homogenized (gender-independent) calculations and comparisons of 
F0 peaks and F0 ranges possible (Hewlett & Mackenzie Beck 2006:124f.). 
91 This deviant pitch contour leads then to a highly significant difference between non-final and final 
mean F0 points in an independent samples t-test (t = 2.996, df = 58, p (2-tailed) = .004; C.I. 95% 0.4552 
to 2.2878 semitones). The test is performed on the calculated mean F0 points of the final and non-final 
ELD 2 and ELD 3 items (i.e. 15 F0 values per context). 
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Table 10. Aw. LG vowel durations / ms per ELD and dissected by informant group 
 

ELD Informants Mean / ms Std. Deviation N 

Aw. group 1 136.771 50.533 69 

Aw. III.6 119.442 22.690 48 

ELD 1 

Total 129.662 42.176 117 

Aw. group 1 238.299 70.410 122 

Aw. III.6 258.701 80.458 42 

ELD 2 

Total 243.524 73.405 164 

Aw. group 1 298.221 72.625 136 

Aw. III.6 395.568 82.537 49 

ELD 3 

Total 324.004 86.615 185 

 
Informant III.6.Aw exhibits vowel duration values that differ broadly from the 
remainder of the Aw. speakers for each of the three expected length degrees. The 
difference in the means of ELD 1 is -17.33 ms (" -12.67%), which means that 
informant III.6.Aw produces the short vowels on average slightly shorter than the 
remainder of Aw. informants. The right hand bars of the chart in Figure 17 
demonstrate this distribution.  
 

Figure 17.  Aw. LG mean vowel durations / ms per informant groups and split up by 
ELD 

 

 
 
The means of ELD 2 differ between the two groups by 20.4 ms (" 8.56%) and thus a 
little less than in the ELD 1 case. This is illustrated in the middle bar chart. Both 
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groups show a very similar upper boundary, and a slightly higher lower boundary for 
III.6.Aw as well as a higher mean vowel duration for III.6.Aw. The difference 
between the means of the last length degree ELD 3 of both informant sets is 
particularly clear with an additional 97.35 ms (" 32.64%) for informant III.6.Aw. It 
is evident that the vowel durations of ELD 3 produced by III.6.Aw lie well above the 
values of the remainder of Aw. informants, exceeding the JND threshold. 

We can establish a ratio of 1 : 1.74 : 2.18 for the vowel length degrees ELD 1 : 
ELD 2 : ELD 3 on the basis of the identified mean vowel durations of group 1. The 
data of informant III.6.Aw reaches a durational ratio of the mean vowel durations of 
rather extreme 1 : 2.17 : 3.31. This lies well above the ratios established for both, 
Kw. (see above 1: 1.59 : 1.93) and group 1 of Aw. This clear-cut contrasts in vowel 
duration across the ELDs for the main part of Aw. participants as compared to 
informant III.6.Aw makes it necessary to keep the two groups apart in the analysis. I 
will therefore treat both sets separately in the following sections. 

Just like for the Kw. sample, it needs mentioning that the recordings for Aw. 
focus mainly on the analysis of the vocalic nuclei. The problems for an analysis of 
the coda Cs are therefore the same as in the previous corpus. Preliminary 
measurements were performed on the surface fortis and lenis coda plosives of 91 
unpaired Aw. items compiled in an own sample (see Table 60 in the appendix). The 
stimuli belong to ELD 2 (i.e. 7 lenis tokens, 45 fortis tokens) or ELD 3 (i.e. 39 lenis 
tokens). The independent samples t-test indicates that the informants produce a 
highly significant difference in closure duration for fortis and lenis plosives (t = 
5.480, df = 89, p (2-tailed) < .001). The fortis coda plosives have a mean closure 
duration of 27.015 ms whereas the lenis coda plosives exhibit a mean closure 
duration of 50.606 ms. This relates to a ratio for fortis : lenis of 1.873 (C.I. 95% 
1.492 to 2.352), i.e. 87.3%. The opposite distribution is valid for the aspiration 
duration (including the burst of the plosives). Again, a highly significant difference 
between fortis and lenis is obtained (t = 2.761, df = 89, p (2-tailed) = .007). The 
aspiration phase of the fortis plosives reaches a mean duration of 155.955 ms while 
for the lenis plosives it lies at 131.462 ms. The resulting ratio of lenis : fortis is 
1.186 (C.I. 95% 1.049 to 1.341), i.e. 18.6%. Thus, the measurements for Aw. suggest 
that the fortis plosives have a shorter closure duration paired with a longer aspiration 
phase, while the lenis plosives are characterized by a longer closure duration paired 
with a shorter aspiration phase. With respect to voicing during closure, no hints on 
vocal fold vibration in lenis Cs were discernible. This indicates if anything an 
aspiration opposition in the obstruents rather than a voicing opposition. These results 
are, of course, not conclusive. Further research needs to be conducted to 
unambiguously resolve the issue. 

3.3.1. Aw. V durations, group 1 

The original corpus of the main part of Aw. informants containing 327 items is 
reduced to 78 minimal pairs in order to perform the t-test and prevent skewed results 
due to empty cells as first obtained for the Kw. data. The mean vowel durations of 
the expected length degrees ELD 2 and ELD 3 are 239.81 ms and 308.04 ms 
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respectively (ratio 1.2475 " 24.75%).92 The paired samples t-test discloses that the 
difference between both length categories lies not only above the JND but also well 
above chance level with p (2-tailed) < .001 (t = -7.309, df = 77). The according 
values are summarized in Table 62 of the appendix. We find that the Aw. informants 
produce a distinct durational difference between the long vowels and supposed 
overlong vowels of the given minimal pairs. It is therefore likely that they employ 
this difference to distinguish between the items of the two categories. 

We now perform a univariate ANOVA on the Aw. group 1 minimal pairs. The 
three fixed factors are again coda C (two levels), jaw opening (six levels), and 
finality (two levels). We find that coda C (F (1,60) = 6.125, p = .016) and jaw 
opening (F (5,60) = 2.834, p = .023) both have a statistically significant effect on 
the vowel durations. The position of the stimulus in the utterance has, by 
comparison, no significant influence on the vowel duration (F (1,60) = .435, p = 
.512). None of the correlations reach significance level at 5%. The interaction effect 
of jaw opening*coda C misses this goal only barely (F (2,60) = 2.974, p = .059). It 
seems, thus, that jaw opening, coda C and the combination of both factors have an 
influence on the vowel duration differences of Aw. group 1. If the list of factors is 
reduced by finality, the results for coda C (F (1, 69) = 7.714, p = .007), jaw opening 
(F (5,69) = 2.972, p = .017), and jaw opening*coda C (F 2,69) = 3.424, p = .038) 
increase particularly clearly. The quality of the coda consonant (i.e. obstruent or 
sonorant C) stays the most important factor, though. The corresponding box plots 
follow below. 

 
Figure 18. Aw. group 1 mean vowel durations depending on the coda C and split 

up by ELD 
 

 
 

                                                             
92 C.I. 95% 1.1746 to 1.325. 
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Figure 19. Aw. group 1 mean vowel durations depending on the vowel height and 
split up by ELD 

 

 
 
 
Figure 20. Aw. group 1 mean vowel durations depending on the sentence position 

and split up by ELD 
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of the pre-sonorant vowels are 230.94 ms as opposed to 268.23 ms. We see that the 
durational difference between ELD 2 and ELD 3 is in the pre-obstruent vowels 
rather distinct (i.e. by 1.3076 " 30.76%), whereas the pre-sonorant vowel durations 
differ less for both length degrees (i.e. by 1.1616 " 16.16%).93 The paired samples t-
test shows that the difference in vowel duration between ELD 2 and ELD 3 of pre-
obstruent vowels is p (2-tailed) < .001 (t = 6.609, df = 46), while the difference for 
the pre-sonorant context is p (2-tailed) < .001 (t = 3.529, df = 30). The upper 
boundary of the pre-sonorant vowel ratio does in the case of Aw. group 1 only 
slightly exceed the lower boundary of the pre-obstruent vowels. This suggests that 
vowels preceding a sonorant C do not differ as much between ELD 2 and ELD 3 as 
the vowels preceding an obstruent. The merger of ELD 2 and ELD 3 for the pre-
sonorant vowels found for the Kw. minimal pairs does not occur. But: Although the 
difference between ELD 2 and ELD 3 pre-sonorant vowels is established as being 
highly significant, we cannot assume right away that it is at the same time 
perceptually relevant because it does not quite reach the JND threshold. This 
perceptual goal is met by the pre-obstruent vowels – and not only by the mean, but 
also by the lower and upper boundaries (i.e. the C.I.) recovered from the data. 

The sonorant coda as the location of the overlength in ELD 3 – or a duration-
enhancing element – can be excluded for the Aw. group 1 minimal pairs. The t-test 
evinces that no significant durational difference exists between ELD 2 and ELD 3 
coda Rs (t =.004 , df = 30, p (2-tailed) = .997). This is also visible in the duration 
values we find for ELD 2 (102.136428 ms) and for ELD 3 (102.136543 ms). They 
relate to a ratio of 1 (C.I. 95% from 0.872 to 1.148). The sonorant codas receive 
virtually identical mean durations for the two length categories. 

Moving on to Figure 19 and the factor jaw opening we obtain a mixed picture 
with respect to the durational differences. The vowel duration ratios for the overlong 
degree as compared to the long degree are given in the following table. 

 
Table 11. Mean duration ratios and confidence intervals of Aw. group 1 vocalic 

nuclei 
 

jaw opening ELD 3-ELD 2 ratio C.I. 95.0% 

closed 1.323 1.197 - 1.461 

mid 1.183 0.966 - 1.448 

open 1.497 1.078 - 2.077 

mid-closed 1.084 0.988 - 1.189 

mid-mid 1.263 0.991 - 1.609 

open-closed 1.365 1.180 - 1.578 

 
The closed and open vowels both differ significantly for ELD 2 and ELD 3 (i.e. t = 
5.710, df = 32, p (2-tailed) < .001, and t = 3.411, df = 4, p (2-tailed) = .027, 
respectively) while the difference in the mid vowels of the Aw. group 1 minimal 
pairs do not reach significance level (t = 1.874, df = 9, p (2-tailed) = .094). The 

                                                             
93 C.I. 95% for pre-obstruent vowels is 1.205 to 1.419, and for pre-sonorant vowels 1.065 to 1.267. 
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sample size for the open vowels is, however, particularly small what results in a 
rather broad confidence interval. The outcome is therefore in this case not entirely 
conclusive. Overall, the findings obtained for Aw. group 1 monophthongs are the 
reverse of what we found for the Kw. monophthong data. The diphthongs involving 
mid vowels show also no significant difference for the long degree and the supposed 
overlong degree. The mid-closed diphthongs like [0i] yield p = .084 (t = 1.831, df = 
18), and the mid-mid diphthongs like [0o] yield p (2-tailed) = .057 (t = 2.275 , df = 
7). The open-closed diphthongs like ['i] and ['2] are by comparison rather distinct 
for ELD 2 and ELD 3 though the sample size is again very small. They show a 
significant difference of p (2-tailed) = .012 (t = 9.207, df = 2). The general picture is 
such, that three out of six contexts differ not a statistically significant level. 
However, even in these cases a trend is discernible that goes in the direction of a 
contrast between ELD 2 and ELD 3 items in the minimal pairs of the Aw. group 1 
informants. 

With regards to the interaction effects of jaw opening*coda C we now obtain the 
following results. 
 
Table 12. Duration ratios of ELD 3 vs. ELD 2, depending on the vowel height and 

the coda consonant 
 

 jaw opening*coda C ELD 3-ELD 2 ratio C.I. 95.0% 

closed, obstruent 1.475 1.330 - 1.635 

closed, sonorant 1.093 0.954 - 1.253 

mid, obstruent 1.309 1.095 - 1.564 

mid, sonorant 0.934 0.711 - 1.227 

open, obstruent -  m
on

op
ht

ho
ng

s 

open, sonorant 1.496 1.212 - 1.848 

mid-closed, obstruent 1.066 0.924 - 1.229 

mid-closed, sonorant 1.11 0.939 - 1.312 

mid-mid, obstruent 1.263 1.069 - 1.492 

mid-mid, sonorant -  

open-closed, obstruent -  di
ph

th
on

gs
 

open-closed, sonorant 1.365 1.039 - 1.792 

 
It is evident from the overview that the durations of the items with closed vowels 
and mid vowels, and ending in an obstruent coda differ particularly clearly form the 
corresponding sonorant final items. While the former show an ELD 2-ELD 3 
difference of 47.5% and 30.9%, the latter do not differ above the JND threshold. The 
open vowels show a diverging distribution. The pre-sonorant vowel receives here on 
average a 49.6% longer duration in ELD 3 as compared to ELD 2. A reference value 
in the obstruent category is lacking. The diphthong data varies with respect to the 
duration differences of the two length categories. The mid-closed diphthongs like 
[0i] show generally no perceptually relevant duration difference between ELD 2 and 
ELD 3. The level mid diphthongs like [0o] occur in the sample only in pre-obstruent 
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context. They show a possibly relevant difference of 26.3%. The open-closed 
vowels such as ['i] are represented in the sample only in pre-sonorant position. The 
result goes basically in the same direction as in the open monophthongs. We find a 
difference of 36.5% that plainly exceeds the JND. The overall result is that the pre-
sonorant nuclei differ to a smaller degree than the pre-obstruent vowels.94 Only the 
mid-closed diphthong quality was identified to not show a relevant durational 
difference between ELD 2 and ELD 3 in either of the coda contexts. This finding is 
the reason why the factor jaw opening turns out significant in the ANOVAs. If the 
mid-closed diphthong quality is excluded from the scrutiny, the influence of the jaw 
opening does not reach significance level in the three factorial ANOVA (i.e. the test 
including the factors coda C, finality, and jaw opening). The p-value decreases to p 
= .085 (F (4,45) = 2.153), and only coda C turns out to have a highly significant 
effect on the vowel duration contrast (F (1,45) = 8.748, p = .005). Also, the 
interaction effect of jaw opening*coda C loses its significance by far (F (1,45) = 
.014, p = .907). We may therefore assume that it is in fact only the factor coda C 
(i.e. the quality of the coda consonant) that has a meaningful influence on the vowel 
duration of the preceding nucleus in the Aw. group 1 data. 

The last box plot of Figure 20 illustrates the vowel durations of ELD 2 and ELD 
3 in non-final and final sentence position. The result of the Aw. group 1 minimal 
pairs is similar to what we found for the Kw. data. Neither of the two length degrees 
shows longer durations in utterance-final position. Instead, the final items are on 
average slightly shorter as compared to the non-final items (i.e. ELD 2 220.907 ms 
vs. 226.950 ms, C.I. 95% from 0.8559 to 1.107; ELD 3 275.329 ms vs. 283.552 ms, 
C.I. 95% from 0.8791 to 1.0725). The differences turn out not significant in an 
independent samples t-test (ELD 2: t = .418, df = 76, p (2-tailed) = .677; ELD 3: t = 
.590, df = 76, p (2-tailed) = .557). This is also expressed by the fact that the factor 
finality does not reach statistical significance within the individual ELDs. The 
according p-value for ELD 2 is p = .883 (F (1,60) = .022), and for ELD 3 p = .529 
(F (1,60) = .400). Final items as produced by the Aw. informants are not 
durationally enhanced. Another result we obtain is that the general contrast between 
ELD 2 and ELD 3 is maintained in the two sentence contexts just like in the Kw. 
cases. We find that the non-final items differ across both length degrees at a highly 
significant level (t = 4.319, df = 29, p (2-tailed) < 001; C.I. 95% from 1.1244 to 
1.3883). The same goes for the utterance-final items (t = 5.859, df = 47, p (2-tailed) 
< .001; C.I. 95% from 1.1556 to 1.3443). This is different from the Kw. recordings 

                                                             
94 The cases where open vowels are involved seem to be exceptions, though. In fact, the respective 
minimal pairs (i.e. ['"l] ‘already’ vs. [''"l] ‘all’, and [m'in] ‘river Main’ vs. [m'i"n] ‘to mow’) appear to 
be somewhat problematic. The monophthong pair was produced rather as an ELD 1 – ELD 3 contrast by 
informant II.5.Aw, increasing of course the mean difference present in the whole sample. If her data is 
excluded, the durational difference in the open vowels does not reach significance level any more (t = 
2.578, df = 3, p (2-tailed) = .082). The pair [m'in] ‘river Main’ vs. [m'i"n] ‘to mow’ is a different matter 
– at least if the influence of the coda C on the duration difference in the nuclei is to be tested. The ELD 3 
item is here actually of the syncopated type, i.e. it is not the coda sonorant that interacted with a deleted 
schwa. This means that in this case there is no reason why the sonorant C should have an influence on the 
length degree of the nucleus. 
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where we found a trend to neutralize the ELD 2 - ELD 3 contrast in non-final 
position. 

The data of group 1 of the Aw. informants makes clear that the durations of ELD 
2 vowels and ELD 3 vowels are kept distinct in almost all contexts. The pre-
obstruent vowels are here the most likely to reach and exceed the perceptual 
threshold of the JND. The mid-closed diphthongs are an exception. They show a 
merger between both length degrees. The most relevant and stable factor influencing 
the vowel duration difference of the Aw. group 1 items turned out to be coda C.  

3.3.2. Aw. V durations, informant III.6.Aw 

It is now time to test the data collection of the Aw. informant III.6 for vowel 
durations. The corpus contains 139 tokens in total that are reduced to 26 minimal 
pairs for the t-test (they are to be found also in Table 61 in the appendix). The mean 
vowel durations found in the complete (unpaired) sample of informant III.6.Aw are 
for ELD 2 of 258.7 ms, and for ELD 3 395.57 ms. This corresponds to an ELD 2-
ELD 3 ratio of 1.53, i.e. 52.91%. 

If we consider only the paired items, we obtain an even more impressive 
duration ratio between ELD 2 (mean duration 233.024 ms) and ELD 3 (mean 
duration 400.498 ms). It becomes now 1.7189, i.e. 71.89% durational divergence of 
ELD 3 from ELD 2 (C.I. 95% 1.4507 to 2.0366). This difference is established as 
highly significant by a paired samples t-test (t = 6.577, df = 25, p (2-tailed) < .001). 
The corresponding values are given in Table 65 of the appendix. 

In a next step, the three factorial univariate ANOVA is performed. Coda C (two 
levels), jaw opening (five levels), and finality (two levels) constitute again the 
independent variables. We find that none of these have a significant effect on the 
vowel durations of the long-overlong minimal pairs of informant III.6.Aw. The 
factor coda C is the best among the worst and reaches p = .290 (F (1,13) = 1.218). 
Jaw opening yields p = .907 (F (4,13) = .245), and finality results in p = .670 (F 
(1,13) = .190). None of the correlated factors achieves results above chance level. If 
anything, the correlation of all three factors jaw opening*finality*coda C may have 
some influence (F (1,13) = 1.145, p = .304). The corresponding box plots follow in 
Figure 21 to Figure 23 below. 
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Figure 21.  Informant III.6.Aw’s mean vowel durations depending on the coda C 
and split up by ELD 

 

 
 

 
Figure 22.  Informant III.6.Aw’s mean vowel durations depending on vowel height 

and split up by ELD 
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Figure 23.  Informant III.6.Aw’s mean vowel durations depending on sentence 
position and split up by ELD 

 

 
 

The box plot in Figure 21 depicts the vowel durations in the two coda contexts 
obstruent C and sonorant C for the minimal pairs. It is evident that the durations of 
the pre-obstruent vowels differ rather strongly from the pre-sonorant vowels. We 
find a durational difference between ELD 2 (205.589 ms) and ELD 3 (432.016 ms) 
in pre-obstruent vowels of remarkable 110.17% (i.e. a mean ratio of 2.1017, C.I. 
95% 1.7098 to 2.5835). This difference is highly significant with p (2-tailed) < .001 
(t = 7.672, df = 15). The pre-sonorant vocalic nuclei differ to a somewhat lesser 
extent by 24.6% (i.e. a mean ratio of 1.246, C.I. 95% 1.0568 to 1.4691; mean 
duration ELD 2 284.774 ms, ELD 3 354.8134 ms) what results in a significant 
outcome in a paired samples t-test (t = 3.020, df = 9, p (2-tailed) = .014). This means 
that informant III.6.Aw produces for the items with obstruent codas a larger 
durational difference between ELD 2 and ELD 3 vowels than in the case of the 
sonorant coda-items. While the sonorant Cs result for ELD 2 in a generally longer 
vowel duration than the obstruent Cs, the reverse is true for ELD 3. Here we see that 
the pre-obstruent vowels receive a longer duration than the pre-sonorant vowels. The 
quality of the coda C therefore seems to have an impact on the duration of the 
preceding vowel – different from the result we obtained in the first ANOVA. Our 
intuition is tested in two more ANOVAs performed separately on the ELD 2 and 
ELD 3 cases. The result we achieve is that the effect of the coda consonant on the 
vowel duration in ELD 2 is not significant with p = .204 (F (1,13) = 1.790). The 
outcome for ELD 3 is rather different, though. We find here a highly significant 
effect of the coda quality on the vowel duration with p = .001 (F (1,13) = 16.379). 
This results from the notably higher mean duration of the pre-obstruent vowels as 
compared to the pre-sonorant vowels in ELD 3. A complete merger with respect to 
the duration does not occur in the pre-sonorant vowels of the minimal pairs. The 
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vowels of the VR# sequences differ less across the ELDs than the vowels of the 
VC# sequences.  

The final R does not compensate for this smaller difference between ELD 2 and 
ELD 3 vowels of minimal pairs ending in VR#. The paired samples t-test 
demonstrates that no significant difference occurs in the durations of the final 
sonorants of ELD 2 and ELD 3 (t = -.456, df = 9, p (2-tailed) = .659). The durations 
of the coda Rs are rather similar with only a slight increase in ELD 3 (i.e. 184.461 
ms vs. 194.038 ms, mean ratio 1.0519)95. 

The next factor under investigation is the jaw opening. The graph in Figure 22 
shows that the open vowels and the open-closed diphthongs are under-represented in 
the minimal pair data of informant III.6.Aw. They are therefore excluded from the 
analysis. If we look at the remaining vocalic nuclei we find that the mid vowels are 
the only qualities that differ not at a statistically significant level for ELD 2 (mean 
vowel duration 343.321 ms) and ELD 3 (mean vowel duration 402.069 ms) (t = 
2.754, df = 3, p (2-tailed) = .070). The sample size is here very small, allowing not 
for a definite judgment, though. 

 
Table 13. Mean duration ratios and confidence intervals of III.6.Aw’s vocalic nuclei 

 

jaw opening ELD 3-ELD 2 ratio C.I. 95.0% 

closed 2.073 1.477 - 2.908 

mid 1.171 0.976 - 1.405 

open - - 

mid-closed 1.552 1.340 - 1.799 

mid-mid 1.660 1.053 - 2.618 

open-closed - - 

 
The difference between the two length categories is significant for the closed vowels 
(t = 4.737, df = 11, p (2-tailed) = .001; mean duration ELD 2 189.802 ms, ELD 3 
393.369 ms), as well as the mid-closed diphthongs (t = 7.311, df = 6, p (2-tailed) < 
.000; mean duration ELD 2 253.980 ms, ELD 3 394.276 ms). Again, the sample size 
inhibits a conclusion for the mid-mid diphthongs that show a marginally significant 
difference (t = 14.142, df = 1, p (2-tailed) = .045; mean duration ELD 2 307.6097 
ms, ELD 3 510.623 ms). The general result for informant III.6.Aw’s data is 
therefore that for none of the four vocalic qualities a difference between the long and 
overlong degree can be definitely excluded.  

Let us now move on to the variable finality for the data of informant III.6.Aw. 
Again, two main points are scrutinized: the matter of utterance-final lengthening 
within the individual ELDs, and the question whether the durational difference 
between ELD 2 and ELD 3 persists in the two sentence contexts. The overall result 
with regards to final lengthening is that the sentence position has no significant 
influence on the vowel durations. The graph in Figure 23 indicates, however, that at 
least within the ELD 3 a relevant difference between non-final items (mean duration 

                                                             
95 C.I. 95% from 0.8186 to 1.3518. 
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432.534 ms) and final items (mean duration 348.947 ms) exists. The ratio between 
the two sentence contexts final vs. non-final amounts to 0.8612 (C.I. 95% from 
0.7392 to 1.0032). Interestingly, the upper durational boundary of the final items 
does not reach up to the lower boundary of the non-final items (385.616 ms vs. 
391.641, respectively). Informant III.6.Aw produces the overlong tokens in final 
position consistently shorter than the sentence-medial tokens. The independent 
samples t-test reports a p-value of p (2-tailed) = .055 (t = 2.020, df = 24) that only 
barely misses significance level. The ANOVA accordingly discloses a significant 
effect of the sentence position on the vowel duration in ELD 3 (F (1,13) = 7.841, p 
= .015). The outcome for ELD 2 is not significant for the factor finality (F (1.13) = 
1.807, p = .202). We again find that the non-final items are produced longer than the 
final items (mean duration final 229.347 ms, non-final 290.252 ms, C.I. 95% from 
0.6061 to 1.0742). No indication for utterance-final lengthening can be found in the 
data. Rather, it is the non-final sentence context in which the nuclei are produced 
longer. If we turn now to the second question concerning the duration difference 
between ELD 2 and ELD 3, we see that the contrast is maintained in the non-final 
context (t = 4.093, df = 11, p (2-tailed) = .002; C.I. 95% from 1.2639 to 2.1794) as 
well as in the final context (t = 5.021, df = 13, p (2-tailed) < .001; C.I. 95% from 
1.3851 to 2.2653). This is very much the same result we obtained in the investigated 
data of group 1 of the Aw. informants. What is especially noteworthy for the data of 
informant III.6.Aw is that the JND is vastly exceeded even by the lower boundaries 
of the C.I. We may assume that the durational difference as produced by informant 
III.6.Aw is reliably perceptible and particularly robust. 

All in all, what we find for the minimal pairs produced by informant III.6.Aw is 
that she retains the durational difference between ELD 2 vowels and ELD 3 vowels 
not only in pre-obstruent but also in pre-sonorant position. The contrast is less 
pronounced for the latter cases, though. The duration of the word-final R does not 
compensate for this lower degree of difference. A statistical merger of ELD 2 and 
ELD 3 occurs only in the mid vowels of informant III.6.Aw. All other vowel 
qualities are kept distinct. The sentence position is then found to have a partly 
influence on the vowel duration – though in a rather unexpected way. It is the non-
final items of the minimal pair sample that show a clearly longer duration as 
compared to their final correspondents. Utterance-final lengthening can therefore not 
be established. 

3.3.3. Aw. F0 differences, group 1 

Höder (2003:23ff.) indicates for the dialect of Aw. that the minimal pairs with long 
vs. overlong vowels differ with respect to their F0-contours. He notes a falling 
contour for the long vowels by auditive impression, and a complex-falling or level-
falling contour for the overlong vowels (2003:26).96 This can be assumed to 
manifest in an early peak alignment in the long vowels and a delayed peak in the 

                                                             
96 See among other figurative descriptions the terms Stoßton ‘pushing tone’ and Schleifton ‘dragging tone’ 
(de Vaan 1999:25 FN4; Schmidt 2002:202). 
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overlong vowels. We will see in the following two sections that these findings can in 
fact not be maintained. 

The same Praat script as for the Kw. analysis was used to measure the F0 in 
semitones (re 100 Hz) at 15 relative points of each vowel segmentation as well as 
the total vowel duration, and to compute the mean F0 contours. The graphs in Figure 
24 display the mean curves of the ELD 2 items as uttered by the Aw. group 1, i.e. 
exclusive of informant III.6.Aw. On the left side is the contour of the sample of the 
non-final sentence position, on the right side is the complementary contour of the 
final position. The according F0-time-plots of the ELD 3 follow in Figure 25. Note 
that a calculation of the standard deviation for the mean F0 curves is not adjuvant 
for two main reasons: the data is pooled across female and male speakers, and 
variations occurring at the 15 relative points would not be accounted for. 

 

Figure 24. Aw. group 1 mean F0 contours ELD 2, non-final vs. final sentence 
position 

 

   
 
Figure 25. Aw. group 1 mean F0 contours ELD 3, non-final vs. final sentence 

position 
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We find for Aw. group 1 that the H occurs in non-final context after 44.28 % of the 
vowel while the final context yields a clearly earlier peak after 24.97 % of the 
vowel. The Li thus appears to have a definite impact on the location of the H in 
utterance-final stimuli of Aw. group 1. The computed mean F0 contours paint the 
same picture. The Li of the final context results in the earlier occurrence of the H as 
compared to the non-final context without the intonational boundary tone. The same 
sentence context then yields practically identical curves in long vowels and overlong 
vowels. We see that neither the contours of the phrase medial position nor the 
contours of the final position differ substantially among each other. The non-final 
curves on the left side differ marginally, both contours being of a level-slightly 
rising shape. The ELD 2 curve shows a very light first peak at 8.39 semitones after 
approximately 146.77 ms followed by a light dip to 8.17 semitones and a second 
peak at 8.27 semitones; actually not much of a pitch movement. The ELD 3 curve 
shows by comparison a light peak of 9.17 semitones at 112.59 ms followed by a 
plateau. However, the overall pitch movements of the two sentence non-final 
contours are rather insignificant (0.922 semitones for ELD 2 vs. 1.48 semitones for 
ELD 3). The final curves on the right side are clearly falling. The slope proceeds at a 
rather equal rate in both cases, the only distinct difference being that for ELD 3 the 
duration is longer which results in a slightly lower end point of the curve. The 
contour of ELD 2 falls by 3.101 over a period of 219.66 ms, while the contour of 
ELD 3 decreases by 5.15 semitones over a period of 287.13 ms. 

The further analysis now focuses on the F0-contours of the ELD 2 vowels and 
the ELD 3 vowels or diphthongs of the minimal pairs. What we are especially 
interested in is of course the possible contrast in the F0 curve between the ELD 2 
vowels and the ELD 3 vowels. The paired samples t-test performed on the minimal 
pairs of Aw. group 1 identifies no significant difference between the peak locations 
of ELD 2 and ELD 3 (t = .244, df = 77, p (2-tailed) = .808; C.I. 95% from 0.9251 to 
1.05855). Accordingly, the ANOVA establishes the factor finality as having a non-
significant effect on the duration difference between ELD 3 and ELD 2 (F (1,60) = 
2.520, p = .118). The bar charts in Figure 26 provide an illustration of the 
calculations. It is immediately evident that no clear-cut difference occurs with 
regards to the H alignment in ELD 2 vs. ELD 3. This is exactly what we found for 
the Kw. minimal pairs.  

What we also found for Kw. is that the factor finality might have an effect on the 
peak location within the ELDs. And, indeed, this is also what we find for the Aw. 
group 1 minimal pairs. Similar to the results for the Kw. minimal pairs, the 
univariate ANOVA identifies the factor finality as having a significant effect on the 
peak location in ELD 2 vowels (F (1,60) = 5.856, p = .019). The vowel height has 
no significant effect on the peak alignment in the ELD 2 items (F (1,60) = 1.879, p 
= .111), and neither has the quality of the final consonant (F (1,60) = .194, p = 
.662). If we look at ELD 3 we find, however, that the sentence position is not 
significant (F (1,60) = .180, p = .673). Neither of the other two factors, i.e. jaw 
opening or coda C, reaches significance level. The former variable has a p-value of 
p = .887 (F (1,60) = .340), the latter has a p-value of p = .065 (F (1,60) = 3.538). 
These results point out that the pitch peak alignment on the vowels is basically not 
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influenced by the three given factors. If anything, it is the sentence position with the 
Li in final context that results in a difference in the pitch contour.  

 
Figure 26. Aw. group 1 loci of the F0 peak in % of the vowel, depending on ELD 
 

 
 
All in all, the mean non-final and final F0 contours of the ELD 2 and ELD 3 items 
(complete sample of group 1) do not differ substantially within the same sentence 
context. The only consistent difference between the two categories is the vowel 
duration. This means that the postulate of tonal accents for Aw. is not verified by the 
group 1 data, be it the complete sample or the minimal pairs. 

But let us move on to informant III.6.Aw with her motherese pronunciation of 
Aw. LG. If there is indeed a pitch difference between ELD 2 and ELD 3, we can 
assume that this data selection pinpoints the contrast. 

3.3.4. Aw. F0 differences, informant III.6.Aw 

What is evident from informant III.6.Aw’s complete data is that the pitch peaks 
between long vowels and overlong vowels do indeed differ by means of alignment. 
The mean location of the pitch maximum in ELD 2 occurs after 40.85% of the 
vowel duration whereas in ELD 3 it occurs much earlier after only 22% of the vowel 
duration. The original assumption that the long vowels would preferably show an 
early peak as compared to the overlong vowels with a later peak does clearly not 
hold for informant III.6.Aw’s sample. As a matter of fact, it is the other way around 
with an earlier H in ELD 3 and a later H in ELD 2. 

The position of an item in an utterance as produced by informant III.6.Aw does 
not relate to an alignment difference. The final selection of the sample shows only 
an insignificantly earlier locus of the maximum after 27.07% of the vowel as 
compared to 35.33% of the vowel in non-final items. This is true for both the long 
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vowels and the overlong vowels. We may infer that the declarative Li has a lesser 
impact on the pitch contour shapes of informant III.6.Aw than on the ones of Kw. 
and Aw. group 1. The computed mean F0 contours of ELD 2 and ELD 3 final or 
non-final contexts in Figure 27 and Figure 28. respectively, reflect this finding. 

It appears that the ELD 2 contours are rather level with a smooth fall (-3.48 
semitones) in the final sentence context. The non-final cases show an overall pitch 
movement of maximally 0.63 semitones that can be regarded negligible. Both ELD 
3 contours exhibit by comparison a distinct fall, the one of the final context being 
with 9.2 semitones more pronounced than the non-final one (4.53 semitones). 

 
Figure 27. Aw. informant III.6 mean F0 contours ELD 2, non-final vs. final 

sentence position 
 

 
 
 

Figure 28. Aw. informant III.6 mean F0 contours ELD 3, non-final vs. final 
sentence position 
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III.6.Aw, the results we obtain for the tested minimal pairs are somewhat different. 
The alignment of the pitch peaks differs here for ELD 2 vs. ELD 3 not at a 
significant level (t = 1.383, df = 25, p (2-tailed) = .179; C.I. 95% from 0.7367 to 
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1.0517). The rather large scale of the confidence interval and the resulting standard 
deviation (38.99%) suggests that this result relates to a high amount of variability in 
the data. This is also true if we restrict the data selection to non-final items (t = 
1.180, df = 11, p (2-tailed) = .263; C.I. 95% from 0.5014 to 1.1506) or final items (t 
= .702, df = 13, p (2-tailed) = .495; C.I. 95% from 0.8072 to 1.0982) only. We see 
that the variability of the pitch peak location is greatest in non-final position. 
Accordingly, the univariate ANOVA executed for the minimal pairs shows no 
significant result for the factor finality (F (1,13) = .273, p = .610). The independent 
variable jaw opening does also not yield a significant effect on the F0 peak location 
(F (1,13) = .289, p = .880), nor does the last factor coda C (F (1,13) = .005, p = 
.945). It is evident that none of the factors has a meaningful influence on the 
location of the pitch peak in the minimal pairs of informant III.6.Aw.  

What we find for informant III.6.Aw’s data is that across the length degrees, and 
the sentence contexts no distinct difference is obtained in the alignment of the H. 
Only in the complete sample we find that the length degree of the nucleus shows a 
considerable effect on the location of the pitch peak. Here, she produces a later peak 
with a level contour in ELD 2, and an early peak with a falling contour in ELD 3. 
No such difference was identifiable in the reduced sample of the minimal pairs. This 
is also what we found for the Kw. minimal pairs and the Aw. group 1 minimal pairs. 
The motherese pronunciation of informant III.6.Aw does not conclusively yield the 
hypothesized pitch difference between long and overlong vowels. And even if we 
consider the complete sample of III.6.Aw, the expectations that in long vowels the 
peak occurs earlier than in overlong vowels is not met. 

The implication of the finding is – rather straightforwardly – that there seems to 
be no tonal contrast (any more) in the minimal pairs of informant III.6.Aw. It might 
be the case that the light reflexes of pitch peak differences reflect an older, dated 
version of Low German. I will investigate one more speech sample, i.e. Alfstedt 
Low German, to find out whether informant III.6.Aw’s data is in fact completely 
speaker-dependent. 

3.4. Alfstedt: production data and acoustic analysis 

A total of eight informants were interviewed for Alfstedt Low German, with an age 
range from 29 to 72; five of them being native speakers, and three being L2 speakers 
of the dialect. The recordings were pooled into a sample of 567 items that are 
suitable for the analysis. Again, only words in declarative intonation were chosen. 
346 of the items occurred in medial sentence context, and 221 in final sentence 
context. Several tokens had to be excluded beforehand during the compilation of the 
sample since they were produced in continuative intonation, or the informant was 
overtly unconfident how to appropriately pronounce the stimulus either in terms of 
vowel quality or in terms of morphology (plural markings). The data was further 
reduced to 80 minimal pairs in order to execute the paired samples t-test.97 This aims 
at determining the possible difference between ELD 2 and ELD 3 in terms of vowel 

                                                             
97 See the data reduction for the Kw. And Aw. samples. 
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duration and pitch peak location. A list of the paired items is provided in Table 69 in 
the appendix. 

Analogue to the samples elicited for Kw. and Aw., the Alfs. corpus is first and 
foremost concerned with the analysis of the vocalic nuclei. Qualitative variations in 
the coda Cs are only the means to an end, and not the aim of the recordings. The 
presence of a fortis vs. lenis contrast in word-final position can therefore not 
conclusively be analyzed. A separate sample was compiled, containing 62 un-paired 
ELD 2 and ELD 3 items ending in a plosive (i.e. 26 fortis ELD 2 tokens, 18 fortis 
ELD 3 tokens,98 and 18 lenis ELD 3 tokens). The according word list occurs Table 
68 of the appendix. The preliminary findings reported by an independent samples t-
test are such that the closure durations for the fortis vs. lenis contrast (i.e. 48.766 ms 
vs. 45.117 ms, mean ratio 1.081,) do not differ above chance level (t = .557, df = 60 
p (2-tailed) = .580; C.I. 95% from 0.8174 to 1.4292). Similarly, the differences in 
aspiration durations (inclusive of the burst) do not reach statistical significance for 
fortis plosives (mean duration 77.061 ms) as compared to lenis plosives (mean 
duration 79.711 ms) (t = .263, df = 60, p (2-tailed) = .794; C.I. 95% from 0.7475 to 
1.2504). The mean ratio for the aspiration duration of fortis vs. lenis is here 0.9668. 
We see that the plosives of the Alfs. sample are not clearly distinguished by either 
closure duration or aspiration duration. The respective differences amount up to a 
mean of 8.1% (fortis vs. lenis closure duration) and 3.4% (lenis vs. fortis aspiration 
duration). We observe an inversely proportional relation of longer closure duration 
and shorter aspiration duration in fortis Cs, and shorter closure duration and longer 
aspiration duration in lenis Cs. The differences do, however, not reach the JND and 
thus perceptual relevance. The results suggest that the Alfs. informants produce no 
reliable distinction between final fortis Cs and lenis Cs. This appears to be equally 
true with respect to voicing during closure. No auditory cues, or visible differences 
in the spectrograms allude to the presence of vocal fold vibration in lenis coda Cs. 
Once again, more elaborate scrutiny is needed here to also test other possible 
phonetic correlates of the fortis vs. lenis contrast (i.e. VOT, F0 onset, F1 onset, H1-
H2 (first harmonic - second harmonic difference), preceding vowel duration, and 
following vowel duration).99 

3.4.1. Alfs. V durations  

The three expected length degrees ELD 1 to ELD 3 in the complete Alfs. corpus 
show mean vowel duration of 141.1 ms, 218.67 ms, and 265.77 ms respectively. The 
data is given in Table 14 and accordingly illustrated in the bar charts of Figure 29. 
The clearest difference shows up between the short vowels and the long vowels. 
This is expressed also in the ratio of 1 : 1.55 : 1.88 we arrive at for the three length 
degrees – values that are rather similar to the ratios calculated for the Kw. data.  
 
 

                                                             
98 We find in these cases phonetic overlength because the fortis coda C is here a suffix and by this 
invisible metrical constraints. See chapter 6 on the LG fortis and lenis consonants. 
99 Jessen (2001:244). 
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Table 14. Alfs. LG vowel durations / ms per ELD  
 

ELD Mean / ms Std. Deviation N 

ELD 1 141.103 43.198 132 

ELD 2 218.671 59.211 197 

ELD 3 265.773 69.085 238 

 
 
Figure 29. Alfs. LG mean vowel durations / ms per ELD 
 

 
 
Going into more detail and focusing in the analysis on the 80 minimal pairs, we find 
that ELD 2 and ELD 3 differ at a highly significant level with respect to the (log10) 
vowel duration (t = 4.169, df = 79, p (2-tailed) < .001). The mean ratio of the two 
categories as obtained for the minimal pairs is 1.1409 (C.I. 95% from 1.0713 to 
1.215). Both length degrees are therefore found to be distinct for the interviewed 
informants of Alfs. – even though the mean ratio of the duration difference does not 
reach the JND threshold. 

The subsequently performed univariate ANOVA shows then which factor has a 
relevant effect on the vowel duration. The dependent variable is here the ELD 3 – 
ELD 2 duration difference (log10); the three fixed factors are coda C (two levels), 
jaw opening (five levels), and finality (two levels). The calculations disclose that the 
coda C has a highly significant effect on the vowel duration difference (F (1,67) = 
9.211, p = .003). The jaw opening (F (4,67) = 1.562, p = .195) and the sentence 
position (i.e. finality) of the stimuli (F (1,67) = .286, p = .595) have by contrast a 
non-significant influence. This is also true for the interaction effects of the factors. 
None of them reach significance level. These results of the individual factors are 
illustrated in the three bar charts of Figure 30 to Figure 32.  
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Figure 30.  Alfs. mean vowel durations depending on the coda C and split up by 
ELD 

 

 
 
 

Figure 31. Alfs. mean vowel durations depending on vowel height and split up by 
ELD 
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Figure 32. Alfs. mean vowel durations depending on sentence position and split up 
by ELD 

 

 
 
The box plots in Figure 30 indicate a rather clear difference in the logarithmic vowel 
durations in pre-obstruent position for ELD 2 vs. ELD 3. The vowel durations in 
pre-sonorant position are by comparison rather similar for the length degrees. Two 
paired sample t-tests performed on the respective selections of the minimal pairs 
verify this impression. We find that the vowels preceding an obstruent coda differ 
highly significantly with respect to their logarithmic duration (t = 5.597, df = 27, p 
(2-tailed) < .001). This is different for the VR sequences. The vowels do here not 
differ at a significant level between ELD 2 and ELD 3 (t = 1.384, df = 51, p (2-
tailed) = .172). We see this already in the mean vowel durations for both length 
degrees. The vowels in the pre-obstruent context reach a mean duration of 217.587 
ms in ELD 2, and 289.446 ms in ELD 3. This corresponds to a mean ratio of 1.3303 
(C.I. 95% from 1.1981 to 1.477). The pre-sonorant vowels reach by comparison a 
mean duration of 216.947 ms in ELD 2, and 227.862 ms in ELD 3. The mean ratio 
between the two length degrees is here 1.0503 (C.I. 95% from 0.9781 to 1.1278).100 
These values suggest that the Alfs. informants produce a durational merger between 
ELD 2 and ELD 3 pre-sonorant vowels of the investigated paired items. The pre-
obstruent vowels are by comparison kept distinct in both length degrees. 

Another possibility would of course be that the ‘missing’ overlength in the pre-
sonorant ELD 3 items is compensated for by a longer duration of the sonorant coda. 
This is, however, not the case. The paired samples t-test executed on the minimal 
pairs ending in a sonorant coda C shows no significant differences in the duration 

                                                             
100 Two univariate ANOVAs performed on the two ELDs separately disclose that the factor coda C has no 
significant effect on the vowel durations in ELD 2 (F (1,67) = 1.264, p = .265), while in ELD 3 it has a 
highly significant effect (F (1,67) = 19.182, p < .001). 
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between ELD 2 and ELD 3 (t= .795, df = 44, p (2-tailed) = .431). The duration of the 
sonorants is found to be only very slightly longer in ELD 3 (177.829 ms) as opposed 
to ELD 2 (171.171 ms). The mean ratio is here 1.0389 (C.I. 95% from 0.9432 to 
1.1444), i.e. a mere 3.89%. This difference is far from being perceptually relevant if 
we consider the JND of 20-25%. The data indicates that the sonorant coda Cs do not 
differ durationally in order to compensate for the lack of phonetic overlength in the 
preceding nuclei. We may therefore conclude that the paired items with VR#-
sequences as produced by the Alfs. speakers contain no phonetic overlength. 

We now move on to the next factor on the list: jaw opening. It was found to have 
no significant effect on the vowel durations. If we look at the individual vowel 
qualities we disclose the following. The only vowel qualities that reach significance 
level with respect to the durational difference are the closed vowels (t = 4.452, df = 
34, p (2-tailed) < .001). The durations of all other vocalic qualities, monophthongs 
and diphthongs alike, do not differ significantly between the ELDs. The mid vowels 
yield p (2-tailed) = .884 (t  = .147, df = 22) with almost no difference between ELD 
2 and ELD 3; the open vowels result in p (2-tailed) = .177 (t = 1.570, df = 5) what 
relates to the small sample size and the rather huge variability; the mid-closed 
diphthongs yield p (2-tailed) = .351 (t = 1.207, df = 2) again due to the small sample 
size; the open-closed diphthongs show p (2-tailed) = .204 (t = 1.343, df = 12). The 
according mean duration ratios and confidence intervals are given in Table 15.  

 
Table 15. Mean duration ratios and confidence intervals of Alfs. vocalic nuclei 

 

jaw opening ELD 3-ELD 2 ratio C.I. 95.0% 

closed 1.246 1.127 - 1.378 

mid 0.993 0.895 - 1.101 

open 1.232 0.876 - 1.733 

mid-closed 1.284 0.526 - 3.134 

open-closed 1.080 0.953 - 1.224 

 
We see here that, despite the non-significant results of the t-tests, the durational 
differences between ELD 2 and ELD 3 in the open vowels and mid-closed 
diphthongs reach the perceptual threshold. Both vocalic qualities show, however, a 
rather broad confidence interval what determines the result of the t-test. The overall 
result is such that only the closed vowels yield actual evidence for a perceptually 
relevant difference between long vowels and supposed overlong vowels (i.e. 
24.64%). The remainder of the opening degrees does not yield meaningful 
durational differences. This readily explains why the factor jaw opening turns out 
insignificant. If anything, we find in the Alfs. minimal pairs a contrast in the closed 
vowels /i, y, u/, and not the mid vowels /e, ø, o / as is the case in the Kw. data. 

Let us turn now to the investigation of the vowel durations with respect to the 
sentence context. Two points are treated, the first one concerning the possible 
durational enhancement in utterance-final position, the second one concerning the 
ELD 2 - ELD 3 contrast. The mean durations calculated for ELD 2 are 216.903 ms 
(non-final) and 217.533 ms (final). The ELD 3 values show a similarly small 
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difference between the non-final items (247.911 ms) and the final items (247.561 
ms). No clear-cut durational difference is visible between the two sentence contexts 
within the ELDs. This is validated by the independent samples t-test executed on the 
single length degrees. We find that the durational difference between the final items 
and the non-final items does never reach significance level. For ELD 2, a p-value of 
p (2-tailed) = .966 (t = .043, df = 78, C.I. 95% from 0.8776 to 1.1461) is reported. 
The result for ELD 3 is rather similar with p (2-tailed) = .983 (t = .022, df = 78; C.I. 
95% from 0.8765 to 1.1378). Thus, we may assume that final and non-final items 
produced by the Alfs. informants do not differ duration wise within one ELD. The 
effect of the factor finality is now tested by means of two univariate ANOVAs 
performed on the ELD 2 and ELD 3 cases separately. The result for ELD 2 is – as 
we would already expect – that no significant effect on the vowel duration is found 
(F (1,67) = .815, p = .370). This is also true for the overlong vowels. The influence 
of the factor finality does not lie above chance level at 5% (F (1,67) = .242, p = 
.624). This suggests that no utterance-final lengthening is found in the items as 
produced by the Alfs. informants. The second matter of the duration difference 
between ELD 2 and ELD 3 is treated with two paired samples t-tests that are run 
across the paired non-final stimuli and the paired final stimuli. The result is such that 
the non-final items differ statistically significantly between ELD 2 and ELD 3 (t = 
2.865, df = 45, p (2-tailed) = .006). This is also true for the final tokens (t = 3.215, df 
= 33, p (2-tailed) = .003). The data indicates that the position of a token in the 
utterance has no impact on the realization of the duration difference between ELD 2 
and ELD 3. The contrast is clearly maintained.  

Summarizing the findings, the sonorant codas of the Alfs. minimal pairs appear 
to not allow for phonetic overlength in the preceding vowel. The informants produce 
overlength only in pre-obstruent vowels. The factors jaw opening and finality have 
no actual predictive power with regards to the vowel length difference. Their 
influence is determined as is being insignificant. All in all, the assumption of three 
length degrees short : long : overlong is thus far vindicated for the Alfstedt data. 
What is not clear up to now is whether the data contains differences in the pitch peak 
alignments that would indicate the presence of a tonal distinction in Alfstedt. This 
issue is scrutinized in the next section. 

3.4.2. Alfs. F0 differences 

The subsequent analysis is now devoted to investigating the hypothetical presence of 
distinct F0 contours in the ELD 2 vs. ELD 3 vowels. Most of the data that have been 
studied so far do not allow for the assumption of contrastive tonal movements. Only 
the Aw. informant III.6. shows some tendencies towards differences in the pitch 
contours of long and overlong vowels. So, what route does the Alfstedt data take? In 
order to solve this question the sample of minimal pairs is analyzed with paired 
samples t-tests to detect a possible difference in peak alignment between ELD 2 and 
ELD 3. Subsequently, I conduct univariate ANOVAs with the already familiar 
independent variables coda C (two levels), jaw opening (five levels), and finality 
(two levels) to establish their relevance; firstly on the peak differences of ELD 3–
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ELD 2, secondly on the individual H locations within the two ELDs. 
But let us first have a brief look at the complete data of Alfs. The calculated 

mean pitch contours of this sample are given in Figure 33 and Figure 35. As 
mentioned in section 3.3.3, a calculation of the standard deviation for the mean F0 
curves is not adjuvant since the data is pooled across female and male speakers, and 
variations occurring at individual points on the vowel would not be accounted for. 
We see here that the sentence position has a clear impact on the pitch contours of the 
Alfs. stimuli. This context plays in fact a major role for the specific pinpointing of 
the H on the vowel. The peak occurs in the non-final items on average after 49.27% 
of the vowel duration as compared to 9.14% in the final items. This indicates the 
importance of the influence of the Li of the declarative intonation on the pitch 
contour in utterance-final tokens. While the medial sentence position conditions a 
late occurrence of the H, the final sentence context conditions an early peak since 
the boundary tone needs to be articulated within the time span of the final token as 
well. The identical position of ELD 2 and ELD 3 items results then in (almost) 
identical peak alignments. It is obvious from the graphs that the non-final contours 
on the left do not substantially differ from each other. Both curves are particularly 
level with a soft rise towards the end of the vowel. The ELD 2 curve varies by 0.43 
semitones at the most, the ELD 3 curve by 0.39 semitones. No crucial difference is 
found also for the final contours on the right. They exhibit a very distinct fall with a 
short level phase at the end of the vowel. The mean curve of the long vowels falls by 
6.62 semitones. The decline in F0 of the mean overlong curve amounts to 6.59 
semitones. Although the contour of ELD 3 starts at a lower F0 (7.11 semitones as 
compared to 8.15 semitones of ELD 2), the difference in pitch height is 
insignificant. The slopes proceed at an equal rate, the only difference being here that 
the longer mean duration of ELD 3 is compensated by a longer short level phase 
towards the end. 
 
Figure 33. Alfs. mean F0 contours ELD 2, non-final vs. final sentence context 
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Figure 34. Alfs. mean F0 contours ELD 3, non-final vs. final sentence context 
 

  
 
 

The restriction of the analysis to the minimal pairs allows now for the conduction of 
a paired samples t-test. Performed on all of the 80 (near) minimal pairs, it reveals 
that the positions of the pitch peaks do not differ significantly for ELD 2 as 
compared to ELD 3 (t = 1.105, df = 79, p (2-tailed) = .272; C.I. 95% from 0.8996 to 
1.0287). This result is illustrated in the bar chart in Figure 35. 
 
Figure 35. Alfs. loci of the F0 peak in % of the vowel, depending on the ELD 
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whether there are significant differences in the pitch peak locations of the two 
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sentence positions (i.e. non-final vs. final) across the ELDs; i.e. are there relevant 
differences in the peak locations that are independent of the sentence context? The 
comparison of the non-final items of ELD 2 and ELD 3 suggests the absence of such 
a contrast with respect to the position of the pitch peak (t = .600, df = 45, p (2-tailed) 
= .551; C.I. 95% from 0.8673 to 1.0718). The same is true for the comparison of the 
final tokens across the length degrees (t = -1.261, df = 33, p (2-tailed) = .216; C.I. 
95% from 0.8873 to 1.0265). We find no crucial difference with respect to the pitch 
peak alignment. This is also reflected in the outcome of the univariate ANOVA 
executed for the dependent variable F0 peak location ELD 3-2 (i.e. the difference in 
pitch peak location between ELD 3 and ELD 2 in % of the vowel). It identifies the 
factor finality as having a statistically non-significant effect on the H alignment on 
the vowels (F (1,67) = 621.019, p = .388).101 The two further independent variables 
jaw opening and coda C have equally no significant effect here (jaw opening: F (4, 
67) = 699.957, p = .498; coda C: F (1,67) = 5.567, p = .935). 

The data suggests – at least for the Alfs. paired sample – that between ELD 2 and 
ELD 3 vowels of the same sentence context no distinct differences in pitch peak 
alignment exist. Consistent is here only the longer duration of ELD 3 as compared to 
ELD 2. The hypothesized tonal contours are not at all vindicated by the Alfs. data.  

3.5. The Perception Experiment 

The Perception Test is designed to allow for a decision on the matter of the 
distinctiveness of tonal contours and/or vocalic overlength in the investigated LG 
dialects. 

The production data shows that only informant III.6.Aw produces – at least 
partly – the hypothesized tonal contrast. The resulting F0 contours do, however, not 
quite meet the expectations. Instead of a level TA2 contour and a falling TA1 
contour, we find basically the opposite distribution. The original labels for the 
artificial TA1 and TA2 contours of the Perception Test thus need to be interchanged, 
assigning to the falling contour the TA2-label, and to the rather level contour the 
TA1-label.  

The monosyllabic minimal pairs tested in the listening experiment all contain 
vocalic nuclei that have been assumed in the literature to feature a durational 
division long : overlong. The vocalic qualities are closed and open vowels, and 
diphthongs (see for the experimental setup sections 3.1.2 to 3.1.3). Bear in mind that 
the listening experiment tests paired items with three artificial levels of pitch 
contours (i.e. TA1, TA1.5, TA2), combined with three artificial levels of nucleus 
duration (i.e. long, lengthened, overlong). Though the production data strongly 
suggests that an ELD 2 - ELD 3 difference is absent in pre-sonorant position, the 
corpora for the perception tests contain also items with sonorant coda Cs. Tokens 
that were originally produced in a non-final sentence context were presented in an 
accordingly non-final position in the neutral carrier sentence. Originally final tokens 
were equally given in final position in the carrier sentence. 

                                                             
101 See Table 72 in the appendix. 
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The conducted perception data is analyzed in a repeated measures analyses for 
the individual samples of the pilot test, the Altenwerder test, the Alfstedt test, and 
the on-line test. The reports follow in the next sections. Since no phonetically short 
vowels are included in the experimental set up, a test for the perception of the 
qualitative difference of lax vs. tense is automatically omitted.  

3.5.1. The pilot test  

The perception data of the pilot test (experiment I.) contains a total mean of 93 
artificial tokens, each assessed three times by the three non-LG informants PT1, 
PT2, or PT3 (see section 3.1.3.1). The dependent variable in the analysis is ELD 3 
choice (two levels, i.e. ELD 2/TA1 and ELD 3/TA2) that encodes the length/pitch 
category chosen by the listeners for a certain item. The independent variables are 
finality (two levels), coda C (two levels), V duration (three levels), pitch (three 
levels), and Informant (here three levels).102 The two factors V duration and pitch 
refer back to the manipulations performed in the speech recordings to obtain the 
artificial stimuli. The list of independent variables employed in the analysis follows 
in Table 16. 
 
Table 16. Factors of the repeated measures analysis for the pilot test 
 

factors levels reference value 

finality non-final  
 final " 

coda sonorant " 
 obstruent  

Informant PT1 " 
 PT2  
 PT3  

V duration long  
 lengthened " 
 overlong  
pitch TA1  
 TA1.5 " 
 TA2  

 
A binary logistic regression was performed on the data set of the pilot test, the 
results occurring in Table 17.  

                                                             
102 Hinskens & van Oostendorp (2006). 
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Table 17. Pilot test results of the multivariate analysis (binary logistic regression). 
Criterion: ELD 3 choice; method: Backward Wald. 

 

95.0% C.I. for Exp(B) 

predictor  B df Sign. Exp(B) Lower Upper 

non-final  1.290 1 .000 3.634 2.611 5.058 

Informant (PT2)  -1.135 1 .000 .321 .248 .416 

coda (obstruent)  -1.104 1 .000 .332 .239 .460 

V duration (long)  -.967 1 .000 .380 .300 .482 

V duration 

(overlong) 

 
.940 1 .000 

2.559 
2.024 3.236 

Informant (PT3)  .743 1 .000 2.101 1.652 2.672 

Constant  -.191 1 .182 .826   

-2 Log likelihood 895.063       

Nagelkerke R2 .360       

Model &2 262.845  6 .000    

 
The table is ranked with respect to the effect a variable has on the delivered choices, 
starting with the highest and ending with the lowest effect. All factors employed in 
the further analyses are assumed to be categorical.103 They are either treated as 
indicator (two leveled variables) or deviation (three and more leveled variables). 
This method was chosen in order to obtain specific information on the individual 
levels of the factors. The indicator variables are here finality and coda. The 
responses delivered for the non-final items are therefore compared to the responses 
for the final items as their reference value. Similarly, the answers given for the items 
with a coda obstruent are compared to the answers given for items ending in a 
sonorant C. The deviation variables are V duration, pitch and Informant. The two V 
durations ‘long’ and ‘overlong’ (i.e. the according predictors) are compared to their 
reference value ‘lengthened’ (i.e. the intermediate artificial value) from which they 
deviate. Similarly, the two predictors TA1 and TA2 are compared to their 
intermediate reference value TA1.5. Finally, the two informants PT2 and PT3, 
constituting individual predictors in the analysis, are compared to PT1 as their 
reference value because PT1 shows the most evenly distributed answers. 

The binary logistic regression shows that the variance in the perception data is to 
36% explainable by the remaining six factor groups (R2 = .360). All of them are 
reported as being highly significant with p < .001.104 The achieved correct 
judgments as observed in the data amount to 74% of the judgments predicted by the 

                                                             
103 V duration and pitch are not rated as categorical variables in the subsequent binary logistic regressions 
performed on the LG perception data. It was found to be more relevant to investigate the overall effect of 
the variable than the effects of the levels on the choices. The reason is that they all point into the same 
direction: the longer the stimulus the more likely an ELD 3-response is obtained, and vice versa the 
shorter the stimulus duration is the less likely the ELD 3-word is chosen; pitch has basically never an 
influence on the answers provided by the informants. 
104 This result is also visible in the confidence intervals (C.I.), the lower and upper boundaries lying 
consistently either above or below 1 for the individual factors. 
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model. We see in the table that all levels of the factor pitch are absent from the 
equation. This means that the artificial pitch contours have no effect whatsoever on 
the choices delivered by the informants. The overall effect of factor pitch on the 
choices is far from reaching significance level (p = .869), i.e. the informants of the 
pilot test do basically not rely in their judgments on the F0 cues. 

What we can also observe in the table is that the non-final sentence position has 
the most important impact on the choices, followed in the ranking by informant PT2, 
the nature of the coda C, the long vowel length, the overlong vowel length, and 
lastly informant PT3. The individual relevance of the factor Informant, be it PT2 or 
PT3, basically expresses how strongly their judgments are biased, i.e. influenced by 
within subject factors. Informant PT1 is taken here as the reference point for his 
perception data shows the most even distribution of choices (46.2% ELD 2-item 
choices, 53.8% ELD 3-item choices). The odds for him are the closest to 1, i.e. 
53.8% ⁄ 46.2% = 1.165.105 The results for the other two informants are indeed much 
more biased. Their data as put in relation to PT1 evinces the following. PT2 is 3.115 
times more likely to not choose the ELD 3 items but the ELD 2 items as compared 
to PT1, i.e. the odds ratio for her is 1⁄ .321 (C.I. 95% .248 to .416).106 PT3 is quite to 
the contrary 2.101 times more likely to choose the ELD 3 items than PT1 (C.I. 95% 
1.652 to 2.672). The answers provided in the pilot test show fairly clear preferences 
of the individual speakers for one of the two word-categories. 

Apart from these informant related results, we find that the non-final sentence 
context constitutes the most important factor with regards to the choices. The effect 
is highly significant (p < .001) as compared to the reference value (i.e. the final 
context). The odds ratio amounts to Exp(B) = 3.634 (C.I. 95% 2.611 to 5.058), 
which basically means that the odds for an ELD 3-choice are bigger in non-final 
context than in final context. Hence, it is more likely that the ELD 3 item is chosen 
when the stimulus occurs in non-final position in the sentence. This result might be 
related to the non-final lengthening trend observed in the production data of the 
dialects that may be reflected in the absolute durations of the respective manipulated 
stimuli in the perception test, yielding longer absolute durations of the non-final 
items. We can see that the effect of the artificial length degrees on the choices is 
highly significant. The participants of the pilot test may as a consequence more 
easily judge the longer non-final items as ELD 3 words. It might be the case that the 
non-native pilot test informants do not perceptually compensate for the additional 
duration. 

It is also observable – rather unsurprisingly – that the odds ratio for choosing the 
ELD 3-word is diametrically opposed for the artificial long V duration as compared 
to the intermediate lengthened V duration (Exp(B) = .380; C.I. 95% .300 to .482), 

                                                             
105 P ⁄ (1 – P) = (1/1.8587) ⁄ (1 – (1/1.8587). We see that the odds are the ratio of two probabilities, namely 
the probability of an event occurring and the probability of an event not occurring. 
106 Note that the odds ratio is a measure of effect size by relating two odds, e.g. the odds for PT2 to 
choose an ELD 3-item against the odds for PT1 to choose an ELD 3-item. It is calculated as odds1 ⁄ odds2, 
i.e. (P1 ⁄ (1-P1)) ⁄ (P2 ⁄ (1 – P2)). If it assumes a value of 1, the odds ratio indicates in this study that both two 
word-categories (ELD 2-word or ELD 3-word) are equally likely to be chosen for the denoted predictor 
and its reference value. 
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and the artificial overlong V duration as compared to the intermediate lengthened V 
duration (Exp(B) = 2.559, C.I. 95% 2.024 to 3.236). For items with the long V 
duration it is 2.6316 (i.e. 1⁄ .380) times more likely that the ELD 2-item is chosen as 
for the lengthened forms. Almost the same odds ratio holds in the opposite direction 
for the overlong V duration. We find here that it is 2.559 times more likely to 
receive an ELD 3-answer than in the lengthened cases. All in all, these values 
basically mean that the longer the presented stimulus is the more likely it is rated as 
overlong. Both predictors are basically identical in their importance for the choices. 

In addition to the V duration and the sentence context, the nature of the word-
final C (i.e. the factor coda) also affects the judgments. We find that the items with 
an obstruent coda are 3.0121 times more likely to be rated as ELD 2-words than the 
items with coda sonorant (Exp(B) = .332, C.I. 95% .239 to .460). This can be 
attributed to the phonetic fact that vowels in pre-sonorant position may be perceived 
a being longer in comparison to vowels in pre-obstruent position. 

The pilot test clearly suggests the relevance of the vowel length in the perception 
of the LG stimuli by the non-native informants. All three participants rate the items 
in the majority of cases according to the V duration of the stimulus. The relevance of 
the indicator variables sentence position (i.e. non-final) and coda C (i.e. obstruent) 
may relate to the lack of perceptual compensation for phonetic details by the non-
native informants. Apparently, pitch differences play no role in the perception of the 
LG stimuli by the test subjects. 

Let us now move on to the perception tests of the native speakers of LG, starting 
out with the Altenwerder results. 

3.5.2. Altenwerder Perception Test 

The Perception Test consists of two listening experiments that differ only with 
respect to the origin of the artificial speech items (see section 3.1.4.2). Experiment 
II. contains such tokens that stem from ELD 2-words (long vowel, hypothetical 
TA1-contour); experiment III. contains vice versa tokens originating in ELD 3-items 
(overlong vowel, hypothetical TA2-contour). The results for the Aw. informants are 
given below. Each of the 15 participating informants delivered 243 answers, 
yielding 3645 responses in total. The independent (categorical) factors employed in 
the statistical analysis are again the stimuli related variables finality (two levels, 
reference value final), coda C (two levels, reference value coda sonorant), V 
duration (three levels, reference value lengthened), pitch (three levels, reference 
value TA1.5), and the participant related variable Informant (here 12 levels, 
resulting from the necessary exclusion of three participants). Informant III.2.Aw is 
generally excluded from all of the analysis since she made her choices without 
listening to the individual stimuli during the experiment. This is clearly visible in the 
distribution of her judgments, with 96.7% allotted to ELD 2-items, and 3.3% allotted 
to ELD 3-items (i.e. the odds to choose ELD 2 are for her 29.303).107 

                                                             
107 The decision is based on the assumption that at least 33.3% of the stimuli (i.e. the stimuli of either of 
the distinct categories ELD 2 or ELD 3) should clearly be judged as belonging to their genuine word-
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If we look in a first step at the individual minimal pairs we find that the choices 
are rather evenly distributed except for the ‘house-Nom. / house-Dat.’ cases. The 
choices for the ELD 2-category outnumber the choices for the ELD 3-category by 
70.9% to 29.1%. This preference for the long word-category was already to be 
expected since some of the informants stated after the experiment that the stimuli 
would have had to be longer in order for them to choose the ELD 3-category. In 
order to present the most realistic picture of the Perception Test, the minimal pair 
‘house-Nom. / house-Dat.’ is nevertheless kept for the analysis. The graph with the 
minimal pair choices follows in Figure 36. 

 
Figure 36. Aw. word-choices in % of the total per category, split up by word-

category  
 

 
 
Something that is not visible in the illustration is that 50% of the 14 informants 
included in the Aw. analysis were overtly alienated by the minimal pair ‘already / 
all’. Five of them (informants II.1.Aw, III.3.Aw, III.4.Aw, III.7.Aw, III.8.Aw) chose 
almost exclusively for the ELD 3-category, while the other two informants (II.5.Aw, 
III.5.Aw) chose for the ELD 2-category. This is probably related to the semantic 
difficulties to incorporate both items ‘already’ and ‘all’ into the same neutral carrier 
sentence. The finding results in the necessity to exclude the minimal pair from the 
further calculations. A subsequently performed cross-tabs calculation shows that 
besides informant III.2.Aw, now also informant II.1.Aw and III.8.Aw have to be 
excluded. Their choices for the ELD 3-category amount to 29.6% and 31.2%, 
respectively. The overall distribution of responses for ELD 2- and ELD 3-items as 
made by the Aw. informants is illustrated in the graph in Figure 37. 

                                                             
category. The intermediate level between the two extremes may then be allotted to either of the two 
categories, yielding 66.7% of the choices. All informants except III.2.Aw met this criterion. 
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The analysis for the remaining 12 Aw. informants now precedes as follows. I 
first give an overview of the overall results of the perception test. Then the two 
experiments are looked at separately from each other. The informants of experiment 
II. are compared to the values of informant II.7.Aw who shows the most even 
distribution of word-choices of the this sub-set of informants (52.4% ELD 2 
judgments and 47.6% ELD 3 judgments, i.e. odds of 1.101 for ELD 2 choices). For 
experiment III., the informant III.5.Aw is defined as the reference value (48.7% 
ELD 2 choices and 51.3% ELD 3 choices, i.e. odds of 0.949 for ELD 2 responses). 
He also constitutes the reference value for the whole Aw. sample. Additionally, a 
separate analysis will be run on the perception data of informant III.6.Aw – the 
‘motherese’ informant – in order to determine whether the considerable differences 
present in her production data are also borne out in her perception of the speech 
items. 

 
Figure 37. Total number of word choices as delivered by the Aw. informants 

(exclusive of the minimal pair ‘already / all’) 
 

 
 
We start now with the joint analysis of both Aw. experiments (exclusive of 
informant II.1.Aw, III.2.Aw, and III.8.Aw). The logistic regression performed on the 
perception data shows that generally three of the predictor variables have significant 
influence on the choices. These factors are the sentence position of the stimulus, the 
V duration of the presented stimulus, and the individual informants. The 
significance values are given in Table 73 in the appendix, ranked according to their 
relevance level. Bar charts for the investigated variables (except for the informants 
whose overall choices are depicted above) follow thereafter. 

The non-final sentence position constitutes the most important factor with 
respect of the word-choices. This is exactly what we have also seen in the pilot test. 
The effect is here again highly significant (p < .001) as compared to the reference 
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value (i.e. the final context). The odds ratio lies at Exp(B) = 4.111 (C.I. 95% 3.401 
to 4.968) expressing effectively that it is more than four times as likely that the ELD 
3-word is chosen when the stimulus occurs in non-final position in the utterance as 
in final position. This may again relate to the non-final lengthening trend found in 
the investigated LG dialects (see section 3.3). The manipulation of these items 
automatically yields longer absolute durations of non-final tokens. Curiously, the 
LG informants who produced this difference do obviously not compensate for the 
longer durations in the listening task. 

The next independent variables bearing significantly on the choices are the V 
durations with p < .001 each. The odds ratio for the long V duration is Exp(B) = 
.452 (C.I. 95% .397 to .516) indicates – rather unsurprisingly – that with the long V 
duration it is 2.2124 times as likely that the ELD 2-word is chosen than the ELD 3-
word as compared to the reference value of the lengthened V duration. The reverse 
is true for the overlong V duration that shows an odds ratio of Exp(B) = 2.172 (C.I. 
95% 1.902 to 2.479). The comparison with the intermediate vowel length obtains 
here that for the overlong V duration it is more likely to receive an ELD 3-answer 
than an ELD 2-answer. We may conclude that the longer the V duration is the more 
likely it is that the ELD 3-word is chosen by the participants. 

The judgments of the individual informants differ only in part statistically 
significantly from the reference values of informant III.5.Aw. The p-values of 
II.4.Aw, II.5.Aw, and III.6.Aw reach chance level at 5%. The odds ratios of all 
informants vary from .489 to 1.452. Values of < 1 encode that the odds of the 
opposite group are bigger, i.e. the likelihood to choose the ELD 3-item is smaller 
than to choose the ELD 2-item. A value of > 1 accordingly expresses that the odds 
stand in favor of an ELD 3-choice. Informant III.6.Aw shows a preference for ELD 
3-items (Exp(B) = 1.452, C.I. 95% 1.071 to 1.968) while the choices of II.4.Aw and 
II.5.Aw biased towards the ELD 2-category (with Exp(B) = .689 and Exp(B) = .489, 
respectively). 

The remaining factors coda C and pitch do not add to the descriptive power of 
the model. An obstruent consonant results in an insignificant difference (p = .829) in 
the judgments as compared to items with a sonorant coda C. Both coda categories 
show rather evenly distributed choices across the ELDs. The odds ratio here shows 
only a light trend to choose the ELD 3-word in the VC cases as compared to the VR 
cases (Exp(B) = 1.203, C.I. 95% .835 to 1.252). 

An even clearer result is obtained for the factor pitch. The differences in the F0 
contours do not produce significant differences in the judgments of the informants (p 
= .551). Both contours, TA1 and TA2 are almost equally likely to incite ELD 2-
choices or ELD 3-choices as compared to TA1.5. The odds ratio of the late peak in 
TA1 is Exp(B) = .935 (C.I. 95% .822 to 1.064) while for the early peak in TA2 it is 
Exp(B) = 1.011 (C.I. 95% .889 to 1.150). This demonstrates no clear-cut preference 
for one of the two word-categories with either of the tonal contours. The listening 
data of Aw. can thus be assumed to not contain any evidence for the perceptive load 
of the postulated tonal contours. Neither the artificial TA1 nor the artificial TA2 
have an actual influence on the choices delivered by the informants. 
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If the Aw. perception sample is looked at in general, 68.6% of the answers given 
by the informants are correct with respect to the model. The calculated variables are 
able to explain 23.4% of the variance found in the data.108 We also find a significant 
difference between the two test series, though the odds ratios for ELD 3-choices in 
Exp. III. do not differ strongly from Exp. II. (p = .005, Exp(B) = 1.268, C.I. 95% 
1.095 to 1.495).  

Concentrating on experiment II., we find that four predictors are identified as 
having a significant impact on the judgments: V duration, finality, (marginally) coda 
C, and the individual informants (the values occur Table 74 in the appendix). The 
presence of an obstruent in word-final position here results in increased odds to 
choose the ELD 2-category. This might be due to the fact that vowels before 
sonorant Cs are usually perceived longer than before a coda obstruent. The effect is 
here rather weak, though. 71.3% of the choices are made correctly as compared to 
the predictions. 32.9% of the data can be predicted by the variables. The factor pitch 
is again established as being insignificant with respect to its effect on the actual 
choices (p = .267). 

The calculations for experiment III show that 66.4% correct choices were made 
by the informants as compared to the model. The model is, however, able to explain 
only 15.7% of the data. One variable less than in experiment II. is identified as 
having significant influence on the choices. The three factors are the position of the 
stimulus in the sentence, the two V duration factors, and the coda C (see Table 75 in 
the appendix). The individual informants (p = .622) as well as the differences in 
pitch (p = .735) do not yield significant effects with respect to the judgments. None 
of the two word-categories is preferred above the other with respect to these factors. 
 

Thinking back to the results of the production data, we found that only informant 
III.6.Aw showed some cues on distinct pitch contours. The repeated measures 
analysis performed on her perception data (this time inclusive of the minimal pair 
‘already / all’) now evinces the following. Her choices are rather evenly distributed 
with respect to the word-categories of the individual stimuli. This becomes 
particularly clear from the bar charts below.  

                                                             
108 This indicates that a bigger part of variables is left unaccounted for. Since the experimental set-up was 
carefully controlled for independent variables, it occurs to be more likely that the missing variables are 
nested on the informants. To these undefined factors might count the speaker-dependent individual 
degrees of motivation, educational backgrounds, or hearing abilities.  
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Figure 38. Informant III.6.Aw’s word-choices in % of the total per category, split 
up by word-category  

 

 
 
 
Table 18. Informant III.6.Aw’s results of the multivariate analysis (binary logistic 

regression). Criterion: ELD 3 choice; method: Backward Wald. 
 

 95.0% C.I. for EXP(B) 

predictor 

 

B df Sig. Exp(B) Lower Upper 

Constant  .330 1 .012 1.391   

V duration (long)  .254 1 .177 1.289 .892 1.862 

V duration (overlong)  .200 1 .284 1.222 .847 1.763 

-2 Log likelihood 324.432       

Nagelkerke R2 .034       

Model &2 6.151  2 .046    

 
 
The logistic regression evinces that 60.1% of the choices delivered by the informant 
are correct with respect to the model. The model has, however, only a rather low 
predictive power with only 3.4% of the variance explained by the used variables. 
The only factors that could be identified as having some bearing on the judgments 
are the two V durations. Both stimuli durations, long and overlong, show the same 
result. They are more likely to incite ELD 3-responses than ELD 2-responses as 
compared to the lengthened vowels. The effect does in both cases not reach chance 
level at 5% (V duration (long) p = .177, and V duration (overlong) p = .284), 
though. 
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Crucially, the pitch contours do not show a significant effect on the word-choices 
of informant III.6.Aw (p = .149). What does differ in her sample is the amount of 
mid peak-tokens allotted to the two categories. While all three artificial pitch 
contours (i.e. TA1, TA1.5, TA2) yield in the complete Aw. sample a rather even 
distribution of choices across the word-categories, subject III.6.Aw assigns more 
items with the intermediate pitch contour to the ELD 3 category. Items with early 
peak (i.e. TA2) and late peak (i.e. TA1) alike are all rather evaluated as ELD 2-word 
than as ELD 3-word. This is illustrated in the bar charts in Figure 39. The informant 
appears, thus, not to distinguish the given speech items according to the F0 contours 
she produced. 
 
 

Figure 39. III.6.Aw’s word-choices in % of the total per category, depending on 
the artificial F0 contours 

 

 
 
 

The perception test conducted with the Aw. informants delivers no positive cues for 
the phonological relevance of F0-contours. The responses are mainly based on the 
position of the stimulus (what relates to V duration due to the lengthening effects 
found in non-final position), the V duration, and the quality of the coda C. 
Additionally, some speaker-dependent variations are found. 

3.5.3. Alfstedt Perception Test 

We continue with the repeated measures analysis of the perception data elicited for 
the dialect of Alfstedt. The dependent and independent variables that are tested 
remain the same as in the Aw. analysis, i.e. the ELD 3 choices (two levels) as 
controlled for the finality of the stimulus in the sentence (two levels), the V duration 
and the pitch contour (three levels each), the nature of the coda C (two levels), and 
the single informants (14 levels). The inspection of the single minimal pairs shows 
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that seven out of the 21 participants of the Alfs. perception test have to be excluded 
from the analysis. Their data contains almost no variation in the choices with respect 
to the minimal pairs, i.e. one word-category was picked consistently for a specific 
token. The informants are II.5.As, II.6.As, II.10.As, III.3.As, III.5.As, III.6.As, and 
III.9.As. Additionally, two rather problematic items are identified: ‘house-Nom. / 
house-Dat.’, and ‘river Main / to mow-Inf.’. 15 participants had severe difficulties 
with the former pair, 13 informants struggled with the latter pair. This might again 
relate to the semantic difficulties the informants had with the stimuli. The responses 
for both are therefore excluded from the sample. The respective graph for the 
minimal pairs is given in Figure 40 below. 
 
Figure 40. Alfs. word-choices in % of the total per category, dissected by word-

category  
 

 
 
 

A crosstabs calculation now determines informant II.9.As as delivering the most 
even choices (48.7% ELD 2-judgments, 51.3% ELD 3-judgments). She is defined as 
the reference value for the informants. In the separate analysis of experiment III., it 
is informant III.4.As who is defined as the reference value (51.3% ELD 2-responses, 
48.7% ELD 3-responses). The distribution of the choices for each of the participants 
is illustrated in the bar charts in  
Figure 41. 

The logistic regression run on the Alfs. data (exclusive of the specified seven 
informants) defines basically all predictors as having a significant influence on the 
choices made by the participants. These variables are the individual informants, the 
V durations, the nature of the coda C, the finality of the stimuli, and the pitch 
contours. Significance values and odds of the variables are given in Table 76 in the 
appendix. The corresponding graphs follow thereafter. The informants with 
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borderline values constitute automatically the most relevant factors since they 
deviate the most from their reference value of informant II.9.As. They show p-
values of < .001. The respective informants are ranked above all other variables.  
 
Figure 41. Total number of word choices as delivered by the Alfs. informants 

(exclusive of the minimal pairs ‘house-Nom. / house-Dat.’ and ‘river 
Main / to mow-Inf.’) 

 

 
 
The most important factor not referring to the participants is V duration and coda C. 
Let us have a look at the former first. Both lengths, long and overlong, have a highly 
significant effect on the informant’s judgments (p < .001). The odds ratio of the long 
degree Exp(B) = .591 (C.I. 95% .529 to .662) signifies that the items are 1.692 times 
as likely to be judged as ELD 2-words than as ELD 3-words as compared to the 
intermediate lengthened items. Much alike what we have seen in the previous 
sections, the reverse is true for the overlong items. For them it is 1.562 times as 
likely to incite an ELD 3-response than an ELD 2-response in comparison to the 
lengthened vowels (Exp(B) = 1.562, C.I. 95% 1.395 to 1.749). We may again 
conclude that the longer the stimulus is the more likely it is rated as ELD 3-word. 

The variable coda C is third in the ranking. The presence of a word-final 
obstruent has an equally highly significant effect on the responses (p < .001). The 
ELD 3-category is in these cases more likely to be chosen than in the coda sonorant 
items. This is indicated by the odds ratio of Exp(B) = 1.613 (C.I. 95% 1.350 to 
1.927).  

The next predictor that has a bearing on the responses of the Alfs. perception test 
is the position of the stimulus in the utterance. The effect is statistically significant at 
the 5% level (p = .001). The odds ratio expresses also in the Alfs. sample a trend 
towards the ELD 3-words in the cases with non-final stimuli (Exp(B) = 1.328, C.I. 
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95% 1.132 to 1.559). This is the same result we obtained also in the pilot test and in 
the Aw. sample. Up to now, we suggested that the preference for ELD-3 items in 
medial position might relate to the generally longer duration originally found in the 
non-final speech items of the investigated LG corpora. Another option is that the 
contrast between ELD 2 and ELD 3 is perceptually reduced in non-final sentence 
position, resulting in the biased choices of the informants. This would, however, be 
in accordance only with the findings of the Kw. production data (see section 3.2.1). 
All other recordings showed well-defined differences between ELD 2 and ELD 3 for 
non-final and final sentence context. We may therefore assume also for Alfs. that the 
preference for ELD 3-words in non-final position is influenced by the actual 
duration of the items. 

Intriguingly, one of the pitch factors does have a marginally significant effect on 
the responses within the Alfs. sample. It is the TA2 contour that has a p-value of p = 
.011, while the TA1 contour has no significant influence on the choices with p = 
.190. The odds ratio for TA2 lies at Exp(B) = .865 (C.I. 95% .773 to .967), 
indicating that it is 1.156 times more likely to choose ELD 2-category if the stimulus 
has TA2 as compared to TA1.5. Since the odds ratio is more or less close to 1, the 
bias is rather weak. 

All in all, the whole Alfs. sample comprises 60.8% correct responses in 
comparison to the model. A mere 9.5% of the variance is explainable by the 
variables in the model. The two test series do not differ significantly from another (p 
= .094, Exp(B) = .878, C.I. 95% .753 to 1.023). The subjects who conducted 
experiment II. are slightly less likely to choose the ELD 2-category than the 
participants of experiment III.  

Focusing on experiment II., we see that mainly the four factors finality, V 
duration, coda C, and the informants determine the answers. The informants are 
here the least important. Most important for the perception of the stimuli appears to 
be the sentence position (p < .001) with the already familiar and in this case rather 
pronounced trend to choose the ELD 3-category for non-final items (Exp(B) = 
2.374, C.I. 95% 1.881 to 2.996). The artificial pitch contours of the given stimuli 
appear not to have an effect on the choices. They clearly do not reach significance 
level at 5% (p = .266). Experiment II. produced 66.4% correct choices as compared 
to the model. 14.7% of the variances in the data are explainable by the employed 
factors. The respective values are given in Table 77 in the appendix.  

If we turn to experiment III. we find that the ranking of the factors differs from 
experiment II. The factors remain not the same. Individual informants (III.8.As, 
III.10.As.) are ranked above coda C and V duration, which nevertheless have both a 
significant effect on the ELD 3-choices (p < .001). Less important for the perception 
of the informants but still significant is the finality of the stimulus (p = .018). The 
factor pitch is absent from the ranking. Its overall effect on the judgments lies not 
above chance level (p = .129). If anything, an early peak (TA2) is 1.175 times more 
likely to result in the association of the stimulus to the ELD 2-category (Exp(B) = 
.851, C.I. 95% .727 to .996). Overall, we can conclude for experiment III. that the 
artificial F0 contours do not have a clear distinctive load for the subjects. The 
informants participating in this test delivered 59.6% correct choices as compared to 
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the model. A total of 8.2% of the variance occurring in this test series is explainable 
by the used predictors. The corresponding compilation of values occurs as Table 78 
in the appendix.  

 

The perception data of the LG dialect of Alfstedt are characterized by the main 
influence of the V duration. The logistic regression furthermore pointed out the 
relevance of the coda C, the position of the stimulus in an utterance, and – most 
intriguingly – some influence of the pitch. The latter factor is, however, clearly the 
weakest and does not reach significance level in the two test series. The presence of 
tonal accents and their distinctiveness is therefore not verified by the sample. This is 
analogue to the results we obtained for the Altenwerder perception data – although 
the results were more pronounced. We can conclude that the age group of 60+ of 
both, Altenwerder speakers and Alfstedt speakers, do not rely on pitch but rather on 
duration in their word-judgments. Since the mean age for both dialect areas lies 
above 60 years, supplementary tests are in order that focus more on the younger 
generation of LG speakers. This is why the subsequently analyzed on-line listening 
experiment was designed. 

3.5.4. On-line Perception Test 

The set-up of the on-line experiment differs from the fieldwork set-up (see section 
3.1.2). The two original experiments used for Altenwerder and Alfstedt were split up 
into four, dividing them into final and non-final item sets. 1479 responses of 31 
participants were delivered in total. Five of the informants are of the age group 45+ 
(i.e. age 49 – 70) resulting in their exclusion from the analysis; 1163 responses 
remain. 

A first logistic regression performed on the data with the predictors radius (two 
levels), and L1 (two levels) showed that the dialectal point of origin of the 
informants (encoded by the factor radius as coming from a 60 km radius around 
Altenwerder) does not yield a significant difference. Participants of group 2 coming 
from places outside the defined radius do not deliver crucially different responses as 
compared to participants of group 1 coming from places within the radius (p = .983). 
It does also make no difference with respect to the choices whether or not the 
subject has LG as L1 or L2 (p = .101). On these grounds, none of the participants 
would have to be excluded from the tests. 109 

The factors that are used in the further analysis are identical to the former 
repeated measures analyses of the data of Altenwerder and Alfstedt. The dependent 
variable is the ELD-category (two levels). The predictors that are tested against the 
dependent are finality of the stimulus (two levels), the V duration (three levels), the 

                                                             
109 The four item sets do naturally not yield completely identical results with respect to the choices of the 
participants. An ANOVA with a post hoc test (Bonferroni) reveals that item set 4 differs from any of the 
remaining three item sets on a statistically highly significant level (item set 1: p = .015, C.I. 95% of the 
difference from .02 to .26; item set 2: p = .000, C.I. 95% of the difference from .07 to .28; item set 3: p = 
.000, C.I. 95% of the difference from .06 to .25). The item sets 1 through 3 do not differ significantly with 
p = 1.000, respectively.  
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pitch (three levels), the nature of the coda C (two levels), and the single informants 
(27 levels).  

The cross-tabs calculation evinces that informant I.2.online has the most even 
distribution of choices (51.9% ELD 2-item, 48.1% ELD 3-item). She is therefore 
taken as reference value in the comparison of the informants. Informant I.2.online is 
in fact one of the two participants who indicated to have acquired LG as L1, and to 
use it actively. This defines her also from a purely methodological perspective as the 
best candidate for the reference value. For the analysis no further informants are 
excluded – even if their distribution of choices does not meet the 1 ⁄ 3 boundary for 
one of the word-categories. The reason is that it can be assumed that basically all 
participants have a rather high degree of motivation (no group dynamics that might 
‘force’ them to join the test). Also, it is unlikely for them to get exhausted or bored 
by the experiments due to the shortness of the tests. The illustration of the judgments 
as delivered by the individual informants is given in Figure 42 below. I provide the 
significance values and odds ratios in Table 79 of the appendix. 
 
Figure 42. Total number of word choices as delivered by the on-line participants 
 

 
 
The crosstabs analysis of the answers as delivered for the single minimal pairs 
shows that the participants have a clear preference for the ELD 2-category (roughly 
2 ⁄ 3 of the choices) except for the item ‘already / all’. This minimal pair has the 
opposite response values with 1 ⁄ 3 ELD 2-category, and 2 ⁄ 3 ELD 3-category. An 
illustration follows in Figure 43. 

A logistic regression was performed on the data sample, producing the following 
results. Individual informants constitute the most important factors with respect to 
the choices obtained for the word-categories. The informants deviating the most 
from the reference values of informant I.2.online are calculated as being the most 
important. The analysis points out three more relevant variables. 
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The first is the coda C, or more precisely the presence of a coda obstruent. It has 
a highly significant effect on the choices (p < .001). If the coda is an obstruent (as 
compared to being a sonorant) the likelihood that the ELD 2-word is chosen by the 
participants is 2.2624 times bigger than choosing the ELD 3-word (Exp(B) = .442, 
C.I. 95% .343 to .570). This is the opposite of what we saw in the Alfs. data. It 
suggests that the younger LG informants of the on-line test perceive the pre-
obstruent vowels as being generally shorter than the pre-sonorant vowels. 

The second remaining relevant variable is finality. It does not quite reach chance 
level at 5% (p = .055). The trend is clear, however. In the case that an item is 
presented in non-final sentence context, it is more likely to obtain a choice for an 
ELD 3-item (Exp(B) = 1.973, C.I. 95% .985 to 3.953). The participants of the on-
line test show, thus, the same sensitivity to the longer V durations of the non-final 
stimuli as the previously investigated groups of speakers.  

 
Figure 43. On-line test word-choices in % of the total per category, dissected by 

word-category  
 

 
 

The third remaining relevant variable is V duration. Both the overlong and the long 
V duration have again a highly significant effect on the judgments with p < .001 and 
p = .002, respectively. We find that the results of the preceding fieldwork listening 
experiments are mirrored in the responses of the younger LG speakers of the on-line 
experiment. The longer the vowel of the stimulus is, the more likely it is that the 
ELD 3-category is chosen. The overlong V duration yields an odds ratio of Exp(B) = 
1.424 (C.I. 95% 1.194 to 1.698), while the long V duration gives Exp(B) = .746 (C.I. 
95% .622 to .894). 

The factor pitch does not contribute to the word-judgments. Its overall effect is 
far from reaching statistical significance (p = .931). The odds ratios for the two 
contours of TA1 and TA2 for choosing one word-category above the other equal 
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almost 1 (TA1 Exp(B) = 1.029, C.I. 95% .861 to 1.229; TA2 Exp(B) = .969, C.I. 
95% .811 to 1.159). Obviously, the on-line participants do not rely in their 
perception on the differences in the artificial pitch contours. This is particularly 
familiar by now, for the interviews of the Aw. and Alfs. informants produce the 
same picture. 

The overall result of the analysis of the on-line test is such that 67% of the 
choices are correct with comparison to the calculated model. 15.6% of the variance 
in the data is explainable by the employed factors.  

3.6. Conclusion 

3.6.1. Production data 

The sections 3.2., 3.3, and 3.4 are concerned with the evaluation of the phonetic data 
collected in the villages of Kirchwerder, Altenwerder, and Alfstedt. Isolated 
sentences and words constitute the respective corpora, all being of declarative 
intonation. Two main questions were scrutinized. Firstly, are there stable durational 
contrasts between short vowels, long vowels, and hypothesized overlong vowels? 
Secondly, are distinct pitch contours observable for long vowels (Stoßton) as 
opposed to overlong vowels (Schleifton)? Interestingly, we find that all three dialects 
answer the questions more or less unanimously – informant III.6.Aw with her 
motherese-biased speech data being a rather exceptional case in some regards. She is 
especially interesting since her sample is full of phonetic clarifications and 
enhancements. So, if something like vocalic overlength or tonal contrasts are indeed 
available in the LG language system, these peculiarities can be presumed to surface 
in her data. 

The focus of the speech recordings clearly was the elicitation of data concerning 
the vocalic nuclei in LG. The coda consonants were just the means to an end, and 
not the aim of the corpus compilation. Therefore, the samples are rather restricted 
with respect to the diversity of consonant qualities. Elaborate analyses on the 
contrast between fortis consonants and lenis consonants as conducted by Jessen 
(1998) for Standard High German were therefore not a viable option. Nevertheless, 
some preliminary analyses were carried out on the coda plosives, measuring the 
assumed acoustic correlates closure duration and aspiration duration (inclusive of 
the burst). The results are such that the informants of Kw. and Alfs. are found to not 
clearly distinguish between fortis codas and lenis codas by means of the acoustic 
correlates closure duration and aspiration duration (including the burst). Only slight 
tendencies are discernible. The Aw. informants show by comparison a more 
pronounced difference for both phonetic correlates. Their fortis codas have a shorter 
closure phase followed by a longer aspiration phase, while their lenis codas show the 
opposite distribution. Due to the rather high level of noise in the recordings, reliable 
measurements of voicing during the closure phase were not possible. The 
spectrograms and the auditory inspection did not yield a difference between lenis 
codas and fortis codas by means of vocal fold vibrations. Taking a short leap into 
phonology, these results indicate that the investigated LG dialects have no voicing 
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opposition in obstruents. If we nevertheless want to maintain a contrast that is based 
on phonetic correlates, we may assume a contrast in terms of aspiration instead, 
where fortis obstruents are aspirated and lenis obstruents are unaspirated. 

The findings are, however, not conclusive. Further research on the matter of 
fortis vs. lenis in LG and its possible phonetic correlates (i.e. closure duration, 
aspiration duration, VOT, closure voicing, F0 onset, F1 onset, H1-H2 (first 
harmonic - second harmonic difference), preceding vowel duration, and following 
vowel duration) is definitely in order. 

But let us for now move on to the summary of the vowel analysis, starting with 
the durational scrutiny. 

3.6.1.1 V duration contrasts in Kirchwerder, Altenwerder, and Alfstedt 
It was found for all (complete) samples that the three expected length degrees of the 
vowel system ELD 1 : ELD 2 : ELD 3 are kept statistically distinct. The ratios we 
reach are as follows. 
 
Table 19. V duration ratios of the investigated LG dialects (complete samples) 

 

Corpus ELD 1 ELD 2 ELD 3 

Kw. 1 1.59 1.93 

Aw. group 1 1 1.74 2.18 

Informant III.6.Aw 1 2.17 3.31 

Alfs. 1 1.55 1.88 

Mean110 1 1.74 2.29 

 
If we consider Lehiste’s (1970a:33f.) and Broselow et al.’s (1997:63) findings that 
in binary length systems in the languages of the world the ratio between short 
vowels and long vowels is roughly 1 : 2, we see that this upper limit is adhered to 
rather closely by the LG data (except for informant III.6.Aw). Our data clearly 
support the assumption made by Remijsen & Gilley (2008:340) that “the ratio 
between levels of vowel length decreases as we move from a two-level to a three-
level system, and this is because the range remains the same.” 

The quality of the coda consonant has a crucial effect on the duration of the 
preceding V in all of the minimal pair samples. The ELDs are basically kept distinct 
in the pre-obstruent cases of the four investigated samples, whereas only the Aw. 
informants maintain the contrast also in pre-sonorant vowels. Within the Aw. 
informants, only III.6.Aw produces durational differences between ELD 2 and 
ELD 3 pre-sonorant vowels that lie above the JND. This restricted occurrence of 
perceptually relevant duration differences is rather interesting, because the sonorant 
consonants have been argued in the better part of the literature to allow for 
overlength in a preceding vowel (see section 2.3). Also, they were suspected to 
constitute overlong VR (vowel-sonorant) configurations, i.e. a long sonorant in 
connection with a preceding regularly long vowel. Overall, neither of the argued 

                                                             
110 Without the outlier values of informant III.6.Aw. we obtain a ratio of 1 : 1.6 : 1.95. 
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overlong configurations involving a sonorant consonant was corroborated by the 
data. The VR context shows no statistical difference in vowel duration between the 
expected long length degree and overlong length degree in the data of all three LG 
dialects. A durational compensation by means of lengthening of the coda sonorant in 
comparison to the ELD 2 correspondent does not occur. The sonorant duration is 
kept relatively constant for ELD 2 and ELD 3. The assumption of overlength in the 
combinations of V and sonorant coda is thus not warranted by any of the analyzed 
samples. This is clearly different from the V and obstruent coda configurations. 

 
Table 20. Mean duration ratio of the differences between ELD 2 / ELD 3 vocalic 

nuclei (paired sample, near-minimal pairs only) 
 

Sample jaw opening ELD 3-ELD 2 ratio 

Kw. closed 1.162 

 mid 1.398 

 open - 

 mid-closed 1.092 

 mid-mid - 

 open-closed 1.147 

Aw. group 1 closed 1.323 

 mid 1.183 

 open 1.496 

 mid-closed 1.084 

 mid-mid 1.263 

 open-closed 1.365 

closed 2.073 

mid 1.171 

open - 

mid-closed 1.552 

Informant  
III.6.Aw 

mid-mid 1.660 

 open-closed - 

Alfs. closed 1.246 

 mid 0.993 

 open 1.232 

 mid-closed 1.284 

 mid-mid - 

 open-closed 1.080 

 
Earlier investigations of Low German dialects in Niedersachsen and Schleswig-
Holstein (Kohler 1986, 2001) revealed a possible ternary duration contrast only for 
the mid vowels /e, ø, o/. The according tests for the minimal pairs of the Kw. data, 
Aw. data, and Alfs. data do not corroborate those findings. While the minimal pair 
sample of Kw. shows distinct length degrees differing above the JND exclusively for 
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the mid vowels, the Aw. recordings as well as the Alfs. recordings show a durational 
merger between ELD 2 and ELD 3 of the mid vowels. Instead, it is in these samples 
that the closed vowels /i, y, u/ are produced with a clearly noticeable durational 
difference for the length categories long and overlong. Due to the small sample 
sizes, only a trend towards the distinction is discernible for the open vowel /'/. 

The diphthongs show a comparatively mixed picture. None of these vocoid 
qualities differ at a perceptually relevant level between ELD 2 and ELD 3 in the Kw. 
minimal pairs. The Alfs. pairs show a difference above the JND only for the mid-
closed vowels.111 The open-closed diphthongs like ['i] differ only in the Aw. group 1 
minimal pairs – though this finding does not have any actual descriptive power  due 
to the small sample size (df = 2). The mid-mid diphthongs (i.e. [0o]) differ for both 
samples of Aw. above the perceptual threshold; for informant III.6.Aw this finding is 
again compromised by the small number of tokens (df = 1). The mid-closed 
diphthongs such as [0i] are produced with a profound durational difference only by 
informant III.6.Aw. The according measurements for the Alfs. sample are once more 
biased by the sample size (df = 2) and do therefore not lend support for or against 
the influence of the jaw opening on the durational difference between ELD 2 and 
ELD 3.  

This is a rather varied result. What we may nevertheless conclude is that the 
contrast long : overlong is a phonetic reality at least for the Low German dialect of 
Aw. as produced by the informants – even though the contrast is not conclusively 
verified to cover all vocalic qualities present in the minimal pairs. The durational 
difference between ELD 2 and ELD 3 is, however, likely to be present also in the 
other two samples of Kw. and Alfs.112  

Besides the purely segmental interactions with vowel length, also the position of 
a word in the utterance can contribute to durational variations. We found for the Kw. 
data that the vowel durations of ELD 2 and ELD 3 are distinct only in pre-obstruent 
position of the final sentence context. The contrast does not reach significance in 

                                                             
111 Note that it is also here where we found a rather huge C.I. resulting partly from the small number of 
items (i.e. three stimuli). 
112 If we look at the complete samples (as compared to the paired samples), we find that the conservative 
JND of 20 to 25% of durational difference is met and vastly exceeded in basically all monophthongal 
cases of the investigated speech samples, except in the mid vowels. The according duration ratios are as 
follows: 

Sample jaw opening ELD 3-ELD 2 ratio 
Kw. closed 1.3107 
 mid  1.2933 
 open  - 

Aw. group 1 closed  1.4099 

 mid  1.0777 
 open  1.4194 

closed 1.8668 
mid  1.13999 

Informant  
III.6.Aw 

open  1.8463 

Alfs. closed  1.2773 
 mid  1.0904 
 open  1.4168 
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utterance-medial position. This influence of the sentence context is not repeated in 
the samples of Aw. group 1, informant III.6.Aw, and Alfs. Non-final items and final 
items differ durationally between the two ELDs. A rather unexpected finding is 
made within the individual length degrees. The well-known Germanic phenomenon 
of utterance-final lengthening has been thought to possibly enhance durations of 
sentence-final tokens (Kohler 2002:388). The vowel durations of the stimuli of the 
four samples where therefore examined with respect to the sentence context they 
occurred in. Two positions where possible: sentence-medial (post-)focal, and 
sentence-final (post-)focal. All stimuli were produced in declarative intonation. 
Intriguingly, it is found for all samples that no significant final lengthening occurs at 
all. The Kw. data as well as the Alfs. data exhibits a rather slight trend towards 
vowel lengthening in final position of one of the length degrees (i.e. in ELD 3 in 
Kw., and in ELD 2 in Alfs.). The corpora of Aw. group 1 and informant III.6.Aw 
lean towards the opposite direction. The vowel durations of both ELD 2 and ELD 3 
indicate rather a process of non-final lengthening (or final shortening). The contrast 
of long vs. overlong is, however, maintained at all times.113 

3.6.1.2 F0 contours of Kirchwerder, Altenwerder, and Alfstedt 
While Kohler (2001) postulates that the long vowels and the overlong vowels of LG 
are basically identical with respect to pitch movement, other authors assume the 
presence of a tonal contrast (Höder 2003; Olthoff 2005; Prehn 2007; Ternes 2001, 
2006). The postulated pitch contours of the opposition are falling (i.e. TA1 of the 
long vowels), and level-falling or complex-falling (i.e. TA2 of the overlong vowels). 
The TA1 would accordingly have an early high tone H; the pitch peak would by 
contrast align later in TA2 items. The present analysis of the LG dialects of 
Kirchwerder, Altenwerder, and Alfstedt points rather in the direction of Kohler’s 
findings. The exception is here informant III.6.Aw who appears to produce distinct 
tonal movements – though these findings are obtained in the complete sample and 
are not verified by the comparison of the minimal pairs. 

First of all, the data is itemized by the sentence position of each stimulus since it 
is expected that in domain-final position a low boundary tone Li affects the 
alignment of the pitch peak on the nuclear vowel. The division of the samples aims 
at excluding this possible impact and an accordingly biased outcome.  

The comparison of the H positions in ELD 2 vs. ELD 3 vowels yields no 
alignment difference for Kw., Aw. group 1, and Alfs. Basically, the non-final 
contours do not differ among each other, which is also true for the final contours. 
The expected difference between non-final and final curves manifests in the 
generally more level appearance of the former as compared to the strictly falling 
structure of the utterance-final pitch movements. The presence of the Li is thereby 
corroborated. 

But as I mentioned before, we have one heretic in the production of the pitch 

                                                             
113 The supplementary query of six bisyllabic items with ELD 3 and two accordingly bisyllabic items with 
ELD 2 vowels or diphthongs from informant III.6.Aw points towards the presence of the contrast also in 
polysyllabic words (see FN 3). 
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contours. Informant III.6.Aw with her motherese pronunciation of LG generates 
alignment differences of the H for long vs. overlong vowels. This is not attributed to 
the boundary tone, for its presence is equally visible in the utterance-final contours 
of both length degrees. The difference is such that the pitch peaks occur later in long 
vowels, and earlier in overlong vowels. The general appearance of the curves is in 
fact reversed to the assumptions made in the literature. The F0 contours of the long 
vowels are rather level with little overall movement; the F0 contours of the overlong 
vowels are by comparison distinctly falling in both final and non-final sentence 
context. The difference in pitch peak location is, however, found to be not 
significant in the minimal pairs. We may tentatively assume that some sort of tonal 
contrast might have been available in the language system and is now being 
neutralized. None of the other LG samples shows an according contrast. We can, 
thus, say at this point that no tonal distinction exists for the investigated LG 
informants. It might be the case that the speech of informant III.6.Aw hints on an 
older, dated version of Aw. LG, and that distinct pitch contours for ELD 2 vs. ELD 3 
are no longer produced by the other speakers. The perception test carried out for the 
dialects of Altenwerder and Alfstedt will help to decide on this matter. It will show 
what the informants do with the phonetic information, i.e. if they are able to 
perceive tonal contrasts even though they do not produce them (anymore). 

In sum, the first obstacle is overcome on our way to establishing whether the LG 
dialects are contrastive for vowel length, or rather for tonal accents. The opposition 
that appears to be most likely at this point is in fact the quantitative one. We need to 
bear in mind, though, that short vowels are preferably produced with a lax quality, 
whereas long vowels and overlong vowels alike only come in tense quality. A 
combination of quantitative and qualitative contrast is therefore equally probable for 
the dialects. 

3.6.2. Perception Test 

Perception data from informants speaking the LG dialects of Altenwerder, and of 
Alfstedt, as well as from younger adults speaking LG and coming from 
Niedersachsen, Bremen, Mecklenburg-Vorpommern or northern Nordrhein-
Westfalen were elicited in listening experiments. In all samples we find rather high 
speaker-dependent effects. They may relate to factors such as the motivation of the 
individual informant, the mood, the ability to cope with the testing situation, the 
linguistic knowledge, or the hearing abilities. These speaker-dependent variables are 
not accounted for and left out of the analysis. 

Besides the informants, mainly two meaningful factors are obtained: V duration 
and finality; the latter one relating to the former one due to the greater vowel 
duration found in non-final items especially of Altenwerder LG. The differences in 
vowel duration established in the production analysis for the expected length 
degrees 2 and 3 (i.e. long vowels and overlong vowels) thus appear to have a 
functional load for the informants. This is in fact not too surprising since in all but 
the cases with mid vowels the conservative JND of 20-25% of durational increase is 
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exceeded in the recordings. The perceptibility of the difference was, thus, 
particularly likely. 

A further perceptual cue for the Aw. informants as well as the participants of the 
on-line test appears to be the coda C (obstruent C vs. sonorant C). Words with final 
obstruent are preferably categorized as ELD 2-item in Aw. (though the trend is only 
weakly manifested) and as ELD 3-item in Alfs. Sonorant codas do not yield the 
opposite results, but rather evenly distributed choices for both length categories. For 
Aw., the results may relate to the perception of V duration since vowels in pre-
sonorant position are usually perceived longer than in pre-obstruent position. Also, 
the quality of the manipulated stimulus may have an influence on the choices. The 
responses are rather inconclusive and for the whole set of Aw. perception data not 
significant. A full-fletched effect of the coda consonant on the choices is in any case 
not obtained. Turning to the Alfs. data, the reason for the different classification of 
vowel-sonorant-items as compared to vowel-obstruent-items is quite probably that – 
as several informants stated – no clear-cut difference exists between ELD 2 and 
ELD 3 for words ending in sonorant consonant in this dialect. So, no preference for 
either of the two length categories was to be expected – which is obviously also 
corroborated by the data. 

The artificial pitch contours never conspicuously constitute relevant predictors 
for the responses. This is also true for the answers delivered by informant III.6.Aw. 
She produced in the recordings the only – rather vague – cues for distinct pitch 
contours for ELD 2-items vs. ELD 3-items. The perception data does, however, not 
indicate a corresponding differentiation between the speech items. It can be 
concluded that in the LG dialects of Altenwerder and Alfstedt, as well as the LG of 
younger adults from the LG area, the indicated pitch contours do not at all play a 
role in the perception and distinction of the given minimal pairs. The assumption of 
tonal accents (TA1 and TA2) is not vindicated by the data. Rather, it is the vowel 
duration that allows for a differentiation between ELD 2-items and ELD 3-items. 
The phonetic overlength seems to be reality not only in the production but also in 
the perception of the investigated LG informants. 
 
After this rather detailed phonetic investigation, I change the perspective to the 
phonological analysis of the LG stress pattern. It is especially interesting because of 
its indications for LG syllable weight and for the representation of segmental 
weight. In fact, the word stress system may hint on the moraic status of the 
phonetically overlong vowels of Kirchwerder, Altenwerder, and Alfstedt. 
 




