
 REGIONAL VARIATION OF VOWELS IN SATERLAND FRISIAN (4pSC5) 

169th Meeting of the Acoustical Society of America 
Pittsburgh, May 2015  

Heike Schoormann, Wilbert Heeringa, Jörg Peters 
Institute of German Studies, University of Oldenburg, Germany 

heike.schoormann@uni-oldenburg.de 

INTRODUCTION  
Saterland Frisian  
•  minority language 
•  ≈ 2250 speakers [1] 
•  variety of East Frisian 
 
Regional variation  
•  natives highly aware of small regional 

differences: use of different vowel 
qualities, vocalic durations, and overall 
speech rate [2, 3, 4] 

•  Scharrel regarded as most divergent variety [5] 
 
Exceptionally large vowel inventory   
•  16 diphthongs, 21 monophthongs [1, 3, 5] 
•  vowel length and tenseness not linked 
 
 
 

 
 
 
 
•  /i y u/ likely to merge with /iː yː uː/ [1, 6, 7]  
•  number of diphthongs disputed: 6-16 [1, 3, 5, 8]  
•  likely to employ supplementary acoustic dimensions to support 

vowel distinction within the crowded vowel space (cf. phonetic 
feature enhancement [9]), e.g. vowel dynamics (i.e. VISC [10]) 
and acoustic duration (cf. [11, 12, 13, 14]).  
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RESEARCH QUESTIONS  

(1) Are all categories in the depicted inventory still distinguished 
or do we find mergers? 

(2) Are there supplementary acoustic dimensions that support 
vowel distinction? 

(3) Is there regional variation in the phonetic realization of 
corresponding categories? 

METHOD  
•  34 male, trilingual speakers from the respective villages: 

13 Ramsloh, 11 Scharrel, 11 Strücklingen  
•  born in Saterland, aged 50-75 years 

 
Recordings  
•  elicitation in /hVt/ context, cued by a rhyming monosyllabic 

Saterland Frisian word immediately preceding the production of 
the /hVt/ target word (e.g. Poot ‘paw’ – Hoot, cf. [11])  

•  where no rhyming monosyllabic trigger was available, an inter-
mediate step was introduced 

 
 

 
 

•  sequences were presented in a controlled randomized order on 
a computer screen  

•  each sequence of a trigger and the rhyming target word was 
presented twice  

•  practice sequences preceded all blocks  
•  intonation was monitored, ensuring a falling contour 

 
Acoustic analysis  
For each manually labeled /hVt/ word we measured 
•  vowel duration 
•  F1 and F2 at 20%, 50%, 80% of vowel duration 
•  Hertz data were normalized using a version (2mW&F) of the 

Watt and Fabricius method [15] modified by Flynn [16] 
 

Dynamic spectral features (cf. [12]):  
•  trajectory length, i.e. sum of two vowel section lengths 
 

 
•  spectral rate of change for each vowel section and the trajectory 

length 

RESULTS  
Statistical processing  
•  intra- and inter-dialectal comparison of  the 36 vowels with linear mixed effect 

models  
•  fixed factor: vowel; random intercepts for speaker  
•  dependent variables: duration, F1 or F2 at 20%, 50%, 80%, TL  
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S = Scharrel 
St= Strücklingen 
R = Ramsloh 
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CONCLUSION  
(1) Inventory & merger 

Complex inventory, however 
•  not the complete inventory was obtained 
•  short tense vowels have undergone a merger and become phonetic variants 
• Ramsloh shows the overall highest number of merged categories 
 

(2) Acoustic dimensions for vowel distinction 
•  Vowel duration and mid-vowel F1 and F2 rather than dynamic spectral features 

are used to disambiguate neighboring monophthongs. 
•  Saterland Frisian shows a tendency to exploit the phenomenon of intrinsic vowel 

duration as an enhancing factor for the distinction of neighboring categories 
within the upper part of the vowel space.   

(3) Regional variation 
• Perceived differences in speech rate are not mirrored by larger vowel durations in 

our data.  
•  In Scharrel monophthongs are more centralized in F1. 
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 F1 50% 
all vowels St < S* 
monophth. St < S** 
front vowels St < S** 
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LDA analysis - vowel discrimination 
Monophthongs Ramsloh Scharrel Strückl. 

F150 + F250 75,0 % 82,8 % 81,8 % 
F120 + F220 + F180 + F280 76,7 % 81,4 % 82,0 % 
F150 + F250 + Vdur 86,1 % 92,1 % 91,4 % 
F120 + F220 + F180 + F280  + Vdur 85,7 % 91,6 % 91,6 % 
F120 + F220 + F150 + F250 + F180 + F280 82,0 % 85,2 % 85,5 % 
F120 + F220 + F150 + F250 + F180 + F280  + Vdur 88,3 % 93,3 % 92,5 % 
F120 + F220 + F150 + F250 + F180 + F280  + Vdur + TL + TL roc 88,2 % 93,3 % 93,0 % 

Diphthongs Ramsloh Scharrel Strückl. 
F150 + F250 66,8 % 64,0 % 66,5 % 
F120 + F220 + F180 + F280 82,9 % 74,9 % 80,1 % 
F150 + F250 + Vdur 70,0 % 66,4 % 70,9 % 
F120 + F220 + F180 + F280 + Vdur 86,1 % 74,6 % 81,6 % 
F120 + F220 + F150 + F250 + F180 + F280  84,2 % 78,8 % 82,0 % 
F120 + F220 + F150 + F250 + F180 + F280  + Vdur 86,5 % 78,1 % 83,9 % 
F120 + F220 + F150 + F250 + F180 + F280  + Vdur + TL + TL roc 85,8 % 79,2 % 83,5 % 
!
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