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Abstract 
The distribution of dental and retroflex /l/ variants was examined in 29 Swedish 
dialects spoken in Central Sweden and Southern Finland. An auditory analysis 
suggested a fair amount of dialect separation in terms of dental and retroflex /l/. 
Productions were either a) consistently dental, b) consistently retroflex or c) dental 
in intervocalic position and retroflex in initial cluster position. Acoustically, dental 
and retroflex /l/ productions were well separated on the basis of F3 and duration. 
 
Introduction 
It is well known that the /l/ phoneme is produced 
with strong tongue tip retroflection in many 
Swedish dialects. In the dialectological 
literature, these /l/ varieties, which may or may 
not be lateral, have been referred to as 
‘cacuminals’. In this paper, the term ‘retroflex’ 
and the IPA symbol [] will be used, even 
though the symbol [] might be more appropriate 
in many cases. Auditorily, these sounds are 
often described as having a ‘dark’ or ‘thick’ 
quality. In addition, they are frequently flap-like 
such that, following a rapid forward tongue 
movement, an almost plosive release is heard. In 
fact, there is a striking auditory resemblance 
between some variants of [] and the retroflex 
consonants heard in Dravidian languages such 
as Tamil or Malayalam. It some cases, the 
spectrographic picture of [] is similar to that of 
a full stop, except that the ‘closure’ is usually 
much shorter. 

Preliminary observations (Livijn & 
Engstrand, forthcoming) have suggested that the 
geographical distribution of [] is fairly 
systematic across the Central and Eastern 
Swedish dialects, and that its use may, in fact, 
be dialect-specific. The purpose of the present 
study was to take a closer look at the distribution 
of dental and retroflex /l/ variants as a basis for a 
mini-typology for the Swedish dialects. This has 
been done using auditory and acoustic analysis 
of /l/ in various positions in the word. 

Method 

Speech material 
The words tala ‘speak’, såll ’sieve’, lott ‘lottery 
ticket’ and blöt ’wet’ were extracted from the 
SWEDIA 2000 phonetic dialect database 
(http://www.swedia.nu). Unfortunately, the 
database does not contain systematic 
occurrences of words representing word-final 
short /l/, or long /l/ in intervocalic position. The 
words were produced 2-5 times by three elderly 
male speakers per dialect. There were a total of 
29 dialects, spoken in the central and eastern 
parts of the Swedish language area (Svealand, 
which forms the central part of Sweden, and 
Nyland, Åboland and Åland (the southern and 
south-western parts of Finland). There were, 
thus, roughly 350 tokens for each word (29 
dialects x 3 speakers x 2-5 repetitions). There 
were just a few gaps in the material due to slight 
differences between the word lists used for the 
different dialects. 

Auditory analysis 
Two phonetically trained listeners (one of whom 
was the author) judged all stimuli as being either 
dental or retroflex using a stimulus sequencing 
and answer-compiling application (‘Judge’, 
included in the Soundswell signal workstation 
package). The judges first listened to the stimuli 
independently. There were just a few 
divergences between the judges. These 
differences were, however, settled during a joint 
listening session. 
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Acoustical measurements 
The /l/ variants judged as ‘dental’ or ‘retroflex’ 
in the auditory analysis were subjected to 
acoustical measurements. Preliminary observa-
tions and articulatory-acoustic considerations 
suggested that a reliable criterion would be 
found in the frequency of the third formant 
being lower for the retroflexed than for the 
dental variants (cf. Fant 1968, Stevens & 
Blumstein 1975, Dave 1977). F4 could not be 
measured due to the acoustic quality of the field 
recordings. Three points along the time 
extension of F3 were measured from spectro-
grams of the words blöt and tala. These were the 
onset of the /l/ segment, the point exhibiting the 
lowest F3 frequency, and the offset of the 
segment (the last measurable point prior to the 
following vowel). In addition, /l/ segment 
durations were measured. The /l/ sounds in såll 
and lott were not heard as retroflex in any of the 
dialects and were, thus, not further analysed. 

Results 
The auditory judgements are summarised by 
region and dialect in table 1.  

The regions are the traditional Swedish 
provinces. The Central Swedish and Southern 
Finnish regions are given in the leftmost 
column, and listener judgements are displayed in 
the remaining columns. The ‘uncertain’ cases 
were produced too weakly for reliable 
judgements to be made. 

The table shows that many, but not all of the 
dialects use the same place of articulation 
(dental or retroflex /l/) in both contexts. Where-
as 12 dialects had retroflex /l/ throughout, 6 
were consistently dental. The remaining dialects 
were mixed (9 dialects) or uncertain (2 dialects). 
The dialects of Dalarna, Värmland and Närke, a 
geographically continuous, ‘boomerang’-shaped 
area, all exhibited retroflex /l/ variants in both 
words. Overall, the use of retroflex /l/ was more 
common in the initial /bl/ cluster than in 
intervocalic position. Thus, 9 dialects displayed 
a retroflex /l/ in the word blöt while /l/ in tala 
was dental. In particular, the geographically 
continuous Västmanland and Södermanland 
areas showed the dental variety in all words 
except blöt (although there is an uncertainty in 
the case of Södermanland). The same pattern 
was seen in the Åland island region. The Nyland 
(Southern Finnish mainland) was consistently 
dental, whereas the two Åboland dialects 
differed from each other (one was consistently 

dental and the other consistently retroflex). The 
Uppland region was partly mixed. The 
distribution appeared to be related to the 
proximity to Stockholm, the capital situated at 
the southern border of Uppland. In the 
traditional Stockholm dialect, retroflex /l/ 
productions are absent.  
From the present data, it seems as if the Uppland 

dialects that are spoken in areas far away from 
Stockholm are more likely to use retroflex /l/s 
than those that are closer to Stockholm. For 
example, Kårsta, which is quite near Stockholm, 
displayed only dental /l/ variants whereas Gräsö, 
an island at the north-eastern corner of Uppland, 
was consistently retroflex in both the contexts 
examined. The intermediate dialects were 
mixed. 

Table 1. Place of /l/ articulation (dental or 
retroflex) in the words ‘tala’ and ‘blöt’ 
categorized by region and dialect. The list is 
given in alphabetical order by region and 
dialect 
 

Region/Dialect ‘tala’ ‘blöt’ 

Dalarna/Grangärde Retroflex Retroflex 
Dalarna/Husby Retroflex Retroflex 
Dalarna/Leksand Retroflex Retroflex 
Dalarna/Malung Retroflex Retroflex 
Dalarna/Särna Retroflex Uncertain 
Nyland/Borgå Dental Dental 
Nyland/Kyrkslätt Dental Dental 
Nyland/Snappertuna Dental Dental 
Närke/ S:t Mellosa Retroflex Retroflex 
Närke/Viby Retroflex Retroflex 
Södermanland/Länna Uncertain Uncertain 
Södermanland/Sorunda Dental Retroflex 
Södermanland/Vingåker Dental Retroflex 
Uppland/Gräsö Retroflex Retroflex 
Uppland/Kårsta Dental Dental 
Uppland/Nora Dental Retroflex 
Uppland/Skuttunge Dental Retroflex 
Uppland/Villberga Dental Dental 
Värmland/Dalby Retroflex Retroflex 
Värmland/Gåsborn Retroflex Retroflex 
Värmland/Hammarö Retroflex Retroflex 
Värmland/S:a Finnskoga Retroflex Retroflex 
Västmanland/Haraker Dental Retroflex 
Västmanland/Järnboås Dental Retroflex 
Västmanland/Skinnskatteberg Dental Retroflex 
Åboland/Dragsfjärd Dental Dental 
Åboland/Houtskär Retroflex Retroflex 
Åland/Brandö Dental Retroflex 
Åland/Saltvik Dental Retroflex 



TMH-QPSR Vol. 44 – Fonetik 2002 

27 

Figure 1. Schematic representation of F3 means for dental and retroflex /l/ productions (the dashed 
lines indicate one standard deviation about the mean). The graph is based on all productions at three 
points in time during the /l/ segment (F3 onset, minimum and offset as described above)
 
The acoustical measurements suggested that the 
dental vs. retroflex productions could be 
efficiently separated in terms of F3 alone. In 
figure 1, a schematic representation of F3 is 
shown for the dental and retroflex /l/ variants in 
the word tala.  

It is evident that the F3 onset and minimum 
frequencies are lower in the retroflex than in the 
dental /l/ variant. At the offset, the difference is 
smaller.  
The latter observation probably reflects a 
forward tongue movement during the production  

 

 
of [], resulting in a less retroflex offset (cf. 
Ladefoged & Maddieson, 1996). It is also clear 
that the duration of the dental /l/ was about twice 
as great as that of its retroflex counterpart.  

The same pattern was also seen in the word 
blöt, which exhibited an even greater durational 
difference between the dental and the retroflex 
variants. 

In table 2, mean third formant frequencies 
and segment durations are shown for the three 
measurement points for dental and retroflex 
realisations of the word blöt. A t-test revealed 
that the difference between all three F3 values, 
as well as the durational means, were highly 
significant across the two categories. 

Summary and conclusions 
Based on observations of two contexts 
represented by the words tala and blöt, dental 
vs. retroflex /l/ productions appear to separate 
dialects fairly well, as hypothesised above. 
Thus, there was a strong tendency for these /l/ 
variants to coincide with continuous 
geographical areas. There were essentially three 
types of distribution: /l/ was either a) 
consistently dental, b) consistently retroflex or 
c) dental in intervocalic position and retroflex in 
cluster position. Different /l/ productions may, 

Table 2. F3 means and standard deviations 
(Hz) at the three measurement points in dental 
and retroflex /l/ in the word ‘blöt’, and 
durational means and standard deviations (ms) 
of the two /l/ types. The asterisks indicate that 
all differences were highly significant by a 
one-tailed t-test. 
 

Place of art. F3 onset F3 min F3 offset Dur. 
Dental     
   Mean 2235 2317 2488 62 

   Std 326 254 186 2 

Retroflex     
   Mean 1844 1897 2184 23 

   Std 349 295 269 1 

1-tail t-test *** *** *** ***
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thus, provide a complementary criterion in a 
phonetic typology of the Swedish dialects. An 
enlarged dialect material might reveal more 
fine-grained patterns. For example, informal 
observations have suggested that word-final 
short /l/ is retroflex in many dialects. In contrast, 
its long cognate appears to be retroflexed very 
rarely in final position, as consistently seen in 
the present material. The latter observation, if 
experimentally confirmed, could be interpreted 
to the effect that a dynamic, flap-like quality 
with its concomitant brevity is an essential 
aspect of the definition of retroflex /l/ sounds. 
Finally, F3 could be used to separate dental and 
retroflex /l/ productions acoustically. The 
lowering of F3 and higher formants probably 
accounts for the ‘dark’ auditory quality often 
associated with retroflex /l/. A question to be 
adressed by future research is whether the 
degree of F3 lowering, and thus the auditory 
quality of retroflex /l/, varies across dialects in 
any systematic way. 

Acknowledgement 
This work was supported by the Bank of Sweden 
Tercentenary Foundation [Riksbankens Jubileums-

fond], grant 1997-5066 to the project Phonetics and 
phonology of the Swedish dialects around the year 
2000 (SWEDIA 2000). 

References 
Dave R (1977) Retroflex and dental consonants in 

Gujarati: a palatographic and acoustical study. 
Annual Report of the Institute of Phonetics, 
University of Copenhagen 11, 27-156. 

Fant G (1968) Analysis and synthesis of speech 
processes. In: B Malmberg, ed, Manual of 
Phonetics. USA: MIT Press 

Ladefoged P & Maddieson I (1996) The sounds of 
the world’s languages. UK: Blackwell. 

Livijn P & Engstrand O (2001) Identifying places of 
articulation in coronal consonants: a combined 
EPG and listening test. In: A Karlsson & J van de 
Weijer, eds, Papers from fonetik 2001. Sweden: 
Lund University, Department of Linguistics, 108-
111. 

Livijn P & Engstrand O (Forthcoming) Dialektal 
variation i svenska koronaler: experimentella 
observationer. To appear in the proceedings from 
Svenskans beskrivning. Finland: Åbo University, 
Department of Nordic Languages.  

Stevens K N & Blumstein S E (1975) Quantal 
aspects of consonant production and perception: A 
study of retroflex consonants. Journal of Phonetics 
3, 215-233.

 


