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DANISH STØD IN PAROXYTONES IS 
SENSITIVE TO THE SONORITY OF THE POST-
TONIC SYLLABLE  
1Yonatan Ungermann Goldshtein and 2Miguel 
Vázquez-L Larruscaín 
1Aarhus University, 2University of Southeastern Norway 

 
 

The presence/absence of stød in Danish stressed syllables is to a 
certain extent predictable under complex interactions of 
phonological, morphological and lexical conditions. The main 
locus of stød in simplex words are monosyllables and oxytones, 
whereas stød is generally absent in paroxytones. However, stød 
in paroxytones ending in a syllabic sonorant (henceforth CVCr-
words) does not fit well with this characterization.  
A stød contrast is found in few minimal pairs, e.g. krydder 
[kʁyðɐ] ‘type of wheat bun’ and krydder [kʁyðˀɐ] ‘spice’ but 
many near minimal pairs exist, where there is seemingly no 
structural reason why stød would be preferred to non-stød, e.g. 
saddel [sæðl̩] ‘saddle and seddel [sɛðˀl̩] ‘note’. Basbøll (2005) 
proposes that some of these words with stød are underlyingly 
monosyllables while those without stød are underlyingly 
disyllables. These will respond differently to the rules of stød 
and their underlying syllabic difference is neutralized in the 
surface form leaving stød as the only surface contrastive signal. 
The derivations in (1) can be used to illustrate this synchronic 
scenario. 
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(1) seddel [sɛðˀl̩] saddel [sɛðˀl̩]  
Step 1: /CVCr/ /CVCvr/ 
Step 2: /CVCˀr/ /CVCvr/ stød assignment 
Step 3: /CVCˀr̩/ /CVCr̩/ sonorant 
 
This analysis resembles the diachronic scenario, from which 
many of these developed, namely through vocalic epenthesis in 
rising sonority coda clusters, e.g. Old Norse akr > Danish ager 
[æːˀjɐ].  
In this talk we contest that these patterns are best described in 
terms of opaque underlying syllable structure. We claim that 
stød is often sensitive to the “vocalicness” of the post-tonic 
syllables and that this needs to be reflected in the synchronic 
grammar. The many deviant cases need to be accounted for in 
terms of lexical marking, which emerged due to the loss of 
surface contrasts. In order to test our claims we present an 
overview of stød in paroxytones and discuss five sources of 
lexical marking.  
 
ONE. Old Norse wording with rising sonority coda clusters are 
expected to have more stød than original disyllables, akr > ager 
[æːˀjɐ] ‘field’ vs. sumarr > sommer [sɒmɐ] ‘summer’.  
 
TWO. All else being equal, we expect more stød in words ending 
in -r than those ending in -l and least in those ending in -n.  
THREE. Similarly we expect Old Norse unstressed syllables 
with -i/-u to have more stød than those ending in -a.  
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FOUR. Loans from Low German are expected to have more stød 
than comparable inherited words. This is usually described in 
terms of the similarity of Middle Low German intonation to 
Middle Danish accent 1. We claim that is may be due to the 
advanced reduction of unstressed syllables in the donor 
language.  
 
FIVE. Lastly we expect Jutlandic to have more stød in inherited 
paroxytone words than the insular dialects of Danish and Funen 
to have more stød in these words than Zealandic (including 
Standard Danish).  
 
References  
Basbøll, Hans. 2005. The phonology of Danish. Oxford University Press 
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The prosodic hierarchy of the standard Lithuanian 
compound words  
Joris Kazlauskas  
Vytautas Magnus University 
 
Secondary stress of Lithuanian compound words is shortly 
mentioned in some Lithuanian phonology and accentology 
coursebooks (Laigonaitė 2002; Girdenis 2003). More extensive 
analysis of this type of stress was made by Vaitkevičiūtė (1969). 
However, this research was carried out before 50 years and there 
are no investigations about secondary stress in compound words 
of nowadays Lithuanian language. 
Therefore, the aim of this research is to find out whether the 
secondary stress exists in compound words of nowadays 
standard Lithuanian language and what is the prosodic hierarchy 
of these words. To reach this aim, 12 respondents of both 
genders (6 men and 6 women) and different age (between 25 and 
55) were asked to record sentences with compound and simple 
words with the same root: for example, stogdengỹs 
[ˌstoːgʲdʲɛŋʲ2ˈgʲiːs] (a roofer, sg. nom.), stógas [1ˈstoːgɐs] (a roof, 
sg. nom,) and stogáms [sto1ˈgɑˑms] (a roof, pl. dat.). Each 
respondent recorded every sentence three times. There were 
investigated 24 Lithuanian compound words. “Praat” software 
was used to analyse the quantity, the average and maximum 
pitch and the average and maximum intensity of root vowels. 
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References  
Vaitkevičiūtė, V. (1969). Dvikirčiai ir trikirčiai žodžiai. Lietuvių kalbos gramatikos tyrinėjimai, 
11, 231-242.  
Laigonaitė, A. (2002). Lietuvių kalbos akcentologija. Vilnius: Gimtasis žodis.  
Girdenis, A. (2003). Teoriniai lietuvių fonologijos pagrindai. Vilnius: Mokslo ir enciklopedijų 
leidybos institutas. 
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TONE ALONE IS NOT ENOUGH: HOW STØD 
DEVELOPED AS A BOUNDARY QUE  
Yonatan Goldshtein  
Aarhus University 
 

It is often assumed that Danish stød developed from a steep tonal 
fall associated with historical monosyllables. This theory 
explains most cases where stød developed, namely in 
monosyllables with a long vowel or a short vowel followed by a 
long sonorant, and where it didn’t, namely monosyllables with a 
short vowel followed by an obstruent. 
(1) a) CVː > CVːˀ b) CVRː > CVRˀ c) CVC > CVC 
glóð > glød [gløːˀð] kinn > kind [kenˀ] kǫtt(r) > kat [kæt] 
 
The prosody of many words remains unexplained, namely those 
with a short vowel followed by a short sonorant. These are 
stødless except with followed by particular endings. 
(2) a) CVR > CVR b) CVR=X > CVRˀ=X 
Vin(r) > ven [vɛn] vinn=in > venn=en [vɛnˀən] 
 
I refer to the words in 1a and 1b as ‘long sonority’, 2 as ‘medium 
sonority’ and 1c as ‘short sonority’. I propose that stød did not 
directly develop from the falling tone but developed in three 
phases:  
 
Phase 1: tone to non-contrastive laryngealization  
L-tones may have triggered laryngealization when reaching a 
sufficiently low level. Thus, long sonority increases the 
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likelihood of laryngealization. This “proto-stød” is not a part of 
the grammar but a concomitant phenomenon of the phonetic 
implementation of tone.  
 
Phase 2: laryngealization as boundary cue  
Glottal insertion is well known to happen at word boundaries, 
especially to avoid prosodic cliticization. I therefore claim that 
laryngealization in Old Scandinavian served to disambiguate 
original disyllables from those recently emerged due to 
encliticization. Consequently, stød phonologizes as a cue to the 
right edge of phonological words.  
 
Phase 3: tonoexodus and the rise of stød  
Finally, I claim that the weakening of unstressed syllables in 
Danish may have reduced the ability of those syllables to carry 
tone. This may in turn have caused a merger in the tonal word 
accent contrast and allowed stød to stabilize as the cue to the 
historical accent contrast. 
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Consonant Gradation in Southern Scandinavia – A 
Sound Law and its Outcome  
Rasmus Puggaard-Rode1, Henrik Jørgensen2 and 
Camilla Søballe Horslund2,  
1University of Leiden, the Netherlands 2University of Aarhus, 
Denmark 

The Consonant Gradation is one of the central sound laws in the 
constitution of the Southern Scandinavian dialects, turning Old 
Norse post-nuclear hard consonants [ptk] into weaker ones and 
finally shifting them into semivowels or nothing, with fricatives 
as a presumed middle step. We prefer the term ‘Southern 
Scandinavia’ to the conventional form ‘Danish’ in this context, 
since the Consonant Gradation also seized areas that were never 
considered linguistically ‘Danish’ (like Southern Norway) or 
today are outside the present Danish nation (like Scania and 
Schleswick). The dialects of Northern Scandinavia never 
participated in this change. Therefore the retained sounds in 
Standard Swedish, the [t], the [p], and the [k] in gata, köpa, and 
kaka, correspond to an array of different consonant sounds in the 
Southern varieties: in more conservative dialects [ð], [ɣ], [v] and 
[b], and at an intermediate step [i̯] and [u̯], following a reduction 
of the actual phonemes in this position from 3 to 2. In the final 
step, the consonant element is completely eliminated in these 
positions: gata => [ˈɡɛːɛ] and kaka = [ˈkɛːɛ] (Skautrup 1944-70, 
vol I, 228-232; Hjorth et al. (eds.) 2018: 159). Although the 
sounds changed radically, the written language covering these 
dialects, Standard Danish, never ventured beyond the 

VARIATION AND CHANGE 
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substitution of bdg for ptk, causing some special interpretations 
of bdg as written forms of semivowels or as ‘mute letters’ 
(Jørgensen 2018: 153-157).  The Southern Scandinavian dialects 
may be seen as direct continuations of older stages of the spoken 
language. They display a remarkable variation, but it is 
characteristic of the situation that with the exception of /b/, no 
dialectologist seems to have heard any true plosives in any 
Southern Scandinavian dialects in these positions, cp. Skautrup 
1944-70 vol. I, 230-232; https://dialekt.ku.dk/dialektkort/, maps 
12, 13, and 14. In some places, the sound law has taken the 
weakening quite far, even to the ultimate consequence that the 
relevant segment has vanished. In other areas, the development 
within the dialects had progressed to a level with a mixture of 
semivowels and weak fricatives.  The present-day picture of the 
outcome of this sound law in Modern Danish spoken standard is 
remarkable. As a standard variety, it draws its origin from 
several sources, merging older local standards with 
reminiscences of dialectal forms. Therefore, the Modern spoken 
standard is a hotch-potch of conservative forms and advanced 
forms, and there may be a considerable amount of variation. The 
standard, as it is developing these days, also seems to involve 
some retrograde movement of the sound law, causing speakers 
to replace semivowels or even deletions with consonant-like 
pronunciation forms. Furthermore, the actual spectrum of 
variation seems to be narrowing down, mostly with the effect 
that the advanced states of the sound law are eliminated.  
In our paper, we want to draw up a picture of the dialectal 
variation as it may be documented through the dialectological 

VARIATION AND CHANGE 
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research in the area. From this, we will move on to the actual 
pronunciation forms in the present-day Standard language and 
discuss the tendencies in the developments that we have 
observed. Our point will be that the force of the sound law is 
curtailed and the emerging standard form is cutting the 
connection to the sound law. A clear indication of this loss of 
connection may be seen in the synchronic fact that the classical 
attempt to interpret the non-plosive sound forms as 
manifestations of /ptk bdg/ phonemes is difficult to maintain in 
an analysis the Modern Danish standard usage, cp. Horslund, 
Puggaard and Jørgensen (2020; submitted). 
 
References  
Hjorth, Ebba, Henrik Galberg Jacobsen, Bent Jørgensen, Birgitte Jacobsen, Merete Korvenius 
Jørgensen & Lurids Kristian Fahl (eds.) (2018). Ord for ord for ord. Dansk sproghistorie bd. 2. 
Aarhus & København: Aarhus Universitetsforlag & Det Danske Sprog- og Litteraturselskab  
Horslund, Camilla, Rasmus Puggaard and Henrik Jørgensen (2020). En alternativ, fonetisk 
baseret fonemanalyse af det danske konsonantsystem. Goldshtein Yonatan, Inger Schoonderbeek 
Hansen og Tina Thode Hougaard: 18. møde om udforskningen af dansk sprog (MUDS), 251-268  
Horslund, Camilla, Rasmus Puggaard and Henrik Jørgensen (Submitted). A phonetically-based 
phoneme analysis of the Danish consonant system. Submitted to Acta linguistica hafniensia.  
Jørgensen, Henrik (2018). The Four Troublemakers in Danish Orthography. Nyvad, Anne Mette, 
Michaela Hejná, Anders Højen, Anna Bothe Jespersen & Mette Hjortshøj Sørensen (eds.): A 
Sound Approach to Language Matters. In Honour of Ocke-Schwen Bohn. Department of English, 
School of Communication, Aarhus University, 151-166.  
Skautrup, Peter (1944-70). Det danske Sprogs Historie. Vol I-V. København: DSL & Gyldendal 
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The phonological properties of the rhotacising z/ʀ-
phoneme in Ancient Nordic  
Johan Schalin  
University of Helsinki 
 
The North Germanic (“NGmc”) descendant of the Proto-
Germanic (“PGmc”) phoneme */z/ ultimately rhotacised and 
merged with the descendant of PGmc */r/. This process was 
concluded just in time before Latin-script historical records 
appeared in Old (West) Norse (“ON”), “Middle Danish” and Old 
Swedish (“OSw”) in the 12th & 13th centuries. The articulatory 
phonetic chracteristics of this phoneme at any given time and 
place in NGmc before that merger remains largely unknown. No 
analogous rhotacism had occurred in Gothic and judging from 
different assimilation patterns it is highly unlikely that a 
corresponding rhotacism evident in West Germanic followed an 
identical path of development. While the descendant of *z 
remained a separate phoneme it was represented by the Algiz-
rune ᛉ in the Elder Futhark and the Yʀ-rune ᛦ in the Younger 
Futhark. By convention nordicists have used capital <R> or 
small capital <ʀ> to represent this phoneme. Based on its 
palatalising effect on a preceding back vowel, which is attested 
in ON and sporadically in NGmc speech areas further east, it is 
by convention called “Palatal r”. This may not be taken as a 
reliable phonetic description (Painter & Dery 2014). A tendency 
manifests itself outside the nordicist discipline to rather use the 
symbol <z> at least for pre-syncope NGmc. In order not to  

VARIATION AND CHANGE 
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preempt the principal discussion anticipated here for FiNo2022, 
which concerns its phonological properties and path of 
development, the phoneme will in the presentation be denoted 
“the z/ʀ-phoneme”, which is ment to be neutral and non-
prejudicial in this regard. Before the merger of the z/ʀ-phoneme 
ultimately occured with the descendant of */r/ the mutual 
distribution between the two became gradually more 
complementary i.e. environments where the phoneme 
represented by ᛦ contrasted with the one represented by ᚱ were 
reduced. Whenever the one rune was used instead of the other in 
conflict with the phonematic origin of the segment, the swap 
seems predictable based on the phonological environment. This 
development can be followed in inscriptions in the Younger 
futhark (cf. Larsson 2002: 33).  
The aim of the presentation at FiNo2022 is to analyse the 
phonological properties of the phoneme primarely at an 
abstract phonological level, assuming that contrastive 
features are best inferred from the phonological activity in 
which they are active as targets or triggers. The presentation 
will pick up the discussion in Schalin (2018: 142-147). It will re-
evaluate the merits of each argument and exploit further the best 
lines of argumentation while, depreciating or discarding others.  
The main sources of knowledge of the phoneme remain its 
fronting effect on a previous non-front vowel (Painter & Dery 
2014) and its inaptitude to block syncope owing to low sonority 
arguable from its weightlessness in word-final postions, a 
property only belonging to obstruents in this late stage of Proto-
Nordic. Moreover a phonetic hint is given by its substitution with 

VARIATION AND CHANGE 
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/s/ in word-finality in Proto-Sámi and its substitution with -r- in 
Finnic and Sámi medially. An argument built on its failure to 
participate in word-final devoicing is shown to be deficient and 
hastily invoked. 
 
References  
Larsson, P. (2002). Yrrunan: användning och ljudvärde i nordiska runinskrifter. Uppsala: 
Institutionen för nordiska språk, Uppsala universitet.  
Painter, R., & Dery, J. (2014). An Acoustic Investigation of R-Umlaut in Old Norse. Journal of 
Germanic Linguistics, 26(2), 156-181. doi:10.1017/S147054271400004X  
Schalin, J. 2018. Preliterary Scandinavian sound change viewed from the east: Umlaut 
remodelled and language contact revisited (summarizing chapter). Ph.D. thesis, University of 
Helsinki. 
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Vowel allophony in Ness Gaelic: Phonetic and 
phonological patterns of laxing and retraction  

Donald Alasdair Morrison  
The University of Manchester 
 
The vowel system of the Scottish Gaelic dialect of Ness, Lewis 
displays a number of allophonic patterns that have never been 
investigated instrumentally and/or have never been reported 
before. In an acoustic study of nine speakers, these patterns are 
investigated and verified statistically using LME modelling. By 
taking bimodality in the distribution of tokens as indicative of 
the existence of two discrete categories in a speaker's 
phonological grammar (Bermúdez-Otero & Trousdale 2012), it 
is shown that the grammatical status of these patterns varies 
according to speaker.  In Ness Gaelic, stressed /i e/ may be either 
tense [i e] or lax [ɪ ɛ] depending on the following environment. 
Both are (a) tense before hiatus, [h] or a preaspirated stop, while 
/i/ is also tense before the majority of palatalised consonants; 
otherwise, (b) both are lax: 

(1) a. nigh [ɲĩh] 'wash' teth [tʲʰeh] 'hot' 
  fitheach [fi.əx] 'raven' soitheach [se.əx] 'vessel' 
  frithir [fðihəð] 'impatient' ceithir [kʲʰehəð] 'four' 
  miotag [mĩʰt̪ak] 'glove' faic [fẽʰkʲ] 'see' 
  gille [kʲiʎə] 'boy'    
 b. fios [fɪs] 'knowledge' bean [pɛn̥] 'wife' 
  siud [ʃɪt]̪ 'that' eilean [ɛlan] 'island' 

 
 

VOWELS 
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While some allophony in /i/ is known in other dialects 
(Borgstrøm 1940; 1941; Oftedal 1956; Dorian 1978; Wentworth 
2005), this complementary distribution of [e ɛ] – which are 
generally contrastive in Scottish Gaelic – has never been 
reported before. For each of /i/ and /e/, LME models confirm that 
environment is a significant predictor of tenseness in both 
vowels. It is shown that 7/9 speakers display evidence of 
bimodality in the distribution of tense and lax tokens of /i/, and 
6/9 for /e/. It is concluded that speakers vary as to whether these 
patterns have undergone stabilisation and advanced from the 
phonetics to the categorical phonology (Bermúdez-Otero 2015).  
Additionally, as noted by Borgstrøm (1940), stressed /a(ː)/ is 
retracted to [ɑ(ː)] next to velarised or before retroflex consonants 
in Ness: 

(2) fannaich [fɑ̃n̪ ɣ iç] 'weaken' àlainn [ɑːl̪ ˠiɲ] 'beautiful' 
 blas [pl̪ ˠɑs] 'taste' bàrr [pɑːrˠ] 'cream' 
 rag [rˠɑk] 'numb' gàirdean [kɑːʈan] 'arm' 

 
LME models confirm that both short and long /a(ː)/ display 
significantly lower F2 in all retracting environments than in non-
retracting environments. While no speakers display any 
evidence of bimodality in the distribution of allophones of short 
/a/, it is shown that 4/9 do so for long /aː/. Again, speakers vary 
as to whether this process has undergone stabilisation in the latter 
case.  While retraction of /a(ː)/ is probably due to co-articulation, 
the phonetic grounding of the tense-lax opposition in /i e/ is less 
clear. It is noted that lax [ɪ ɛ] are found in exactly those 
environments where a direct transition occurs between the vowel 
and a following supra-glottal consonant. Following Storme's 
(2019) analysis of closed-syllable laxing in French, it is 

VOWELS 
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proposed that laxing serves to enhance the perceptual 
distinctiveness of a following consonant by allowing for more 
distinctive formant transitions, while vowels are otherwise tense 
by default in order to maximise their own perceptual 
distinctiveness. 
 
References  
Bermúdez-Otero, R. (2015). Amphichronic explanation and the life cycle of phonological 
processes. In P. Honeybone and J. C. Salmons, The Oxford handbook of Historical Phonology, 
374–399. Oxford: OUP.  
Bermúdez-Otero, R. and G. Trousdale (2012). Cycles and continua: on unidirectionality and 
gradualness in language change. In T. Nevalainen and E. C. Traugott (eds.), The Oxford 
handbook of the history of English, 691–720. New York: OUP.  
Borgstrøm, C. H. (1940). The dialects of the Outer Hebrides. Oslo: Norwegian Universities 
Press.  
Borgstrøm, C. H. (1941). The dialects of Skye and Ross-shire. Oslo: Aschehoug.  
Dorian, N. C. (1978). East Sutherland Gaelic: The dialect of the Brora, Golspie and Embo fishing 
communities. Dublin: DIAS.  
Oftedal, M. (1956). The Gaelic of Leurbost, Isle of Lewis. Oslo: Aschehoug.  
Storme, B. (2019). Contrast enhancement as motivation for closed syllable laxing and open 
syllable tensing. Phonology 36(2), 303–340.  
Wentworth, R. G. (2005). Rannsachadh air fòn-eòlas dualchainnt Ghàidhlig Gheàrrloch, 
Siorrachd Rois. Dublin: DIAS. 
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Transparency in vowel harmony as a function of 
internal structure 
Markus Alexander Pöchtrager 
 
Transparent vowels, vowels invisible to vowel harmony (VH), 
challenge feature-based and phonetically grounded accounts 
(Gafos & Dye 2011): Finnish i/e are [–back]/articulatorily front, 
yet do not pattern as such (1). I argue that transparent vowels are 
structurally small, thus invisible to VH. Pöchtrager (2018), 
dealing with the reduction of unstressed vowels (Catalan, 
Brazilian Portuguese etc.), argues that openness be expressed 
structurally: open-mid vowels (5) are bigger (contain more 
empty structure) than close-mid vowels (4), which are in turn 
bigger than high vowels (3). Vowel reduction ([ɛ]→[e], [e]→[i]) 
can be uniformly expressed as the loss of structure (extendable 
to other patterns, e.g. [ɛ/e]→[ə]). If correct, this structural 
difference should show up in other phenomena, too. Here I argue 
that it plays a role in VH. Finnish VH (Karlsson 1974) involves 
three sets of vowel: (non-transparent) front (F), transparent (T), 
back (B). T combines with any other vowel, F/B do not (1). 
Finnish i/e/ä (3–5) all contain the element (privative melodic 
prime) I; openness is encoded by the amount of empty structure. 
Following Pöchtrager (2018), vowels universally consist of up 
to two nuclear heads (xn/xN in 3–7, the projection of xN 
embedded in that of xn), each of which projects maximally 
twice. T i/e only involve one/two layers and thus the projection 
of one head suffices, ä will require a third layer and thus a second 
head, which is crucial: All F vowels have their I in this higher 
head, where I can escape and harmonise other vowels in the 

VOWELS 
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domain. B fails to cooccur with F, as it would be harmonised by 
F. T vowels have I lower down, making them inert to VH. 

 
Universal conditions (Pöchtrager 2015, Živanovič & Pöchtrager 
2010) require front rounded y [y] (6) to contain two different 
heads, with I higher than U (also in ö). This unites all F vowels 
(y/ö/ä), with I always in the higher head. (Openness is still 
uniformly expressed by empty structure: high I (3), y (6), u (7) 
have one empty position each.) B vowels, like u in (7), simply 
lack I, while both F and T have I, but differ in where it sits. The 
three sets are adequately characterised (no I, I high, I low) and 
transparency follows from (small) size. Also, stems with only T 
vowels behave as F (2). When adjacent T vowels “gang up” (cf. 
Kiparsky & Pajusalu’s 2003 “Combinatoric markedness 
constraint”), I can get out, even from a low head. Being small is 
not a problem if everyone is small. Hungarian, where only i [i], 
í [i:], é [e:] are truly T, but e [ɛ], supports this: The T group will 
be like (3–4), but e [ɛ], being more open, will be like (5). 
High(er) vowels are generally more likely to be transparent 

VOWELS 
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(Anderson 1980, Beňuš 2005), which falls out from the present 
proposal. 

 
References 
Anderson, L. B. (1980). Using asymmetrical and gradient data in the study of vowel harmony. 
In R. M. Vago (Ed.), Issues in Vowel Harmony. Proceedings of the CUNY Linguistics Conference 
on Vowel Harmony, 14th May 1977 (pp. 271–340). Benjamins. 
Beňuš, Š. (2005). Dynamics and transparency in vowel harmony [Unpublished doctoral 
dissertation]. New York University. 
Charette, M. & Göksel, A. (1996). Licensing constraints and vowel harmony in Turkic languages. 
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The Mystery of Finnish Neutral Vowels: A Stratal 
OT Perspective 
Paul Kiparsky 
 
In Finnish the “neutral” vowels i, e are unpaired in the vowel 
inventory, transparent to suffixal harmony, and co-occur with 
back vowels in underived stems (viitta ‘cloak’). On their own 
they trigger back harmony in some derivational suffixes (e.g. 
tek-o ‘deed’, pes-u ‘washing’), but they trigger front harmony in 
other derivational suffixes, and in all inflectional suffixes: tek-
ijä ‘maker’, viit-tä ‘five’ (Part.). In CVCV stems, they pair with 
the harmonic vowels u, o, a and y, ö, ä in proportion to their 
overall frequency and formal unmarkedness in terms of minimal 
feature specifications, viz. a > u > o > ä > y > ö; see (1), where I 
= i,e and C = H, C, CC. . . 
 
(1) a. CICa 39.6% 320 CICo 26.0% 210 CICu 24.6% 199 
      b. CICä 7.5% 61 CICö 0% 0 CICy 2.2% 18 
 

The preference for (1a) over (1b) stems is also revealed by 
loanword adaptation, language variation, acquisition, and by 
reduplicated compounds of the type tipotiessään ‘all gone’ (not 
*tipö-). I present a StratalOT analysis that explains this dual 
behavior, building on underspecification and cyclic  
phonology/morphology interleaving, with bound roots not 
constituting cyclic domains. The vowels ä,y,ö are lexically 
marked for [Back], i,e,a,u,o get specified for [Back] by (2), i,e 
in the first cycle at the stem level, harmony (2b) permitting, 
becoming front harmony triggers. 
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(2) a. *[`Back, ´Round, ´Low] (*1, *È, undominated) 
b. *[αBack] [–αBack] (in the lexical phonology) 
c. A [+Round] or [+Low] vowel is [+Back]. 
d. A vowel is [–Back]. 

 
The constraints (2) apply locally and cyclically, from the 
innermost stem outwards, as in (3). 
 
 
 
 
 
 
 

In (3a), (2b) prevents -nA from undergoing (2c), and it becomes 
-nä by (2d). In (3b), (2a) prevents /I/ Ñ [1], and (2b) prevents /I/ 
Ñ [i], allowing -nA Ñ -na by (2c). /I/ then becomes [i] by (2d) 
postlexically, where (2b) is no longer active. The [+Back] 
harmony of derivatives from bound roots, such as tek-o ‘deed’, 
pes-u ‘washing’, follows because bound roots are not cyclic 
domains. Our analysis further explains why harmony takes effect 
“before” vowel deletion in stem-based derivatives (4a), and 
“after” it in derivatives from bound roots and irregular stem 
allomorphs (4b). (4) a. Stem derivatives: /hErkkä-UUs/ herkkyys 
‘sensitivity’, /Isä-UUs/ isyys ‘fatherhood’, /pEsä-UE/ pesye „ 
pesue‘litter’, /lEvEä-UInEn/ levyinen ‘having the breadth of’ 
b. Root derivatives: /lEntä-O/ lento ‘flight’, /pEttä-Oks/ petos 
‘deception’, /kErät-UU/ keruu ‘collecting’, /pEttä-UrI/ petturi 
‘betrayer’, /pit-uus/ pituus (*pitkuus) ‘length’ 
 

(3 a. värI 
p2dq Morphology p2b,dq 

´ ´ Ñ  väri ´ ´ ´ ´ ´ ´ ´ Ñ  väri-nA ´ ´ ´ Ñ  väri-nä ‘as color’ 
–B –B –B –B 

p2a,b,cq Morphology p2b,cq p2a,dq 
b. /lAsI/ ´ ´ ´ ´ Ñ  lasI ´ ´ ´ ´ ´ ´ ´ Ñ  lasI-nA ´ ´ ´ Ñ  lasI-na ´ ´ ´ Ñ  la si-na ‘as glass’ 

+B +B +B  +B +B–B+B 
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Monophthongization before the retroflex flap in 
Norwegian 
Sverre Stausland Johnsen and Luca Lukas 
 
Introduction. There are three falling diphthongs in Old Norwegian: 
ei, au, and øy. Some Modern Norwegian dialects generally retain all 
three diphthongs, some generally monophthongize all of them, and in 
some dialects the diphthongs are variably retained or 
monophthongized depending on their phonological environment. The 
latter scenario is especially common in East Norwegian. For some 
strings, however, it is not known what the regular development is in 
the modern dialects. One of these is the original sequence -øyl-, which 
seems to monophthongize at least in some dialects. 
Survey. In order to investigate the regular development of -øyl- in 
Norwegian, we have surveyed the available dictionaries and lexical 
repositories for words with an original sequence -øyl-. The string is 
very infrequent, and is chiefly found in three words: søyla ‘mud’, 
pøyla ‘puddle’, and bøyla ‘glower’. An isogloss separating the 
Norwegian dialects. One of the most important isoglosses in 
Norwegian dialectology is the presence vs. absence of a retroflex flap 
/ɽ/ in the phonological inventory. Generally speaking, an original 
postvocalic /l/ has in many environments developed into the retroflex 
flap /ɽ/ in the East Norwegian dialects. In the West Norwegian dialects, 
however, /ɽ/ is generally missing from the inventory.  
Finding. Without exception, we find that the original diphthong øy is 
retained in the dialects that have not innovated a retroflex flap /ɽ/, such 
that the three words mentioned above are pronounced as /søyla/, 
/pøyla/, and /bøyla/ (with or without further reduction of the final -a). 
In the dialects with a retroflex flap, on the other hand, there is an 
overwhelming tendency for the original sequence -øyl- to have 
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undergone monophthongization before the flap, giving /søːɽa/, /pøːɽa/, 
and /bøːɽa/ (with or without 
further reduction of the final -a). Interestingly, we find that in the very 
south along the /ɽ/-isogloss, there is a belt within which the 
dialects have both the original diphthong and the innovated retroflex 
flap: /søyɽa/ and /bøyɽa/ (vel sim.), although with some variation and 
oscillation between forms with and without monophthongization: 
/søyɽa/~/søːɽa/ and /bøyɽa/~/bøːɽa/. The word pøyla has not been  
documented in these dialects, possibly by chance.  
Analysis. A sequence of a high front vowel followed by a retroflex 
flap is generally banned in the Norwegian dialects, i.e. */iɽ/, */yɽ/. We 
assume that the original sequence -øyl- regularly developed into [-øyɽ-
] in all dialects with /ɽ/ in their inventory. This stage is then still 
preserved in some dialects. Due to the articulatory difficulty of 
combining a high front vowel with a retroflex flap, we suggest that 
in most dialects with /ɽ/, the flap induced lowering of the preceding 
vowel [y] to [ø], giving /øyɽ/ > [øø̯ɽ] > /øːɽ/. 
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VARIATION IN THE STØD OF PREFIXED WORDS: 
MORPHOLOGY? PROSODY? INTERFACE?  
Miguel Vázquez-Larruscaín  
University of Southeastern Norway 
 
 I follow the Non-Stød Model as the reference theory for the 
study of Danish stød (Basbøll 2005, ff). In this talk, I revise 
Basbøll’s analysis of stød in prefixed verbs, either weak, as in 
betale, fortelle or forføre, or heavy, as in udtale, or overføre.  
Schwa-final paroxytonic and disyllabic words never have stød if 
they are monomorphemic, as in kavalkade and gade, or if they 
contain a non-productive affix, as in -e plurals like huse. The 
schwa of the infinitive is remarkable in this respect. Infinitives 
do not have stød if the infinitive is disyllabic, as in tale or føre, 
but it has stød otherwise, as in meditere, with a morphologically 
simple base, or in betale, udtale and overføre, which are derived 
by attaching a prefix to the verbal bases tale or føre.  
In Basbøll’s model, the different manifestation of stød is 
attributed to the peculiar properties of the suffix -e, which 
attaches inside the basic word, if the base is monosyllabic, say 
(før + e), but outside the basic word otherwise, say ((over + før 
) + e). Non-stød is valid only if the paroxytonic sequences are 
contained inside the morphological basic word. Basbøll 
explicitly says that the Non-stød operates at the level of Lexical 
Word Structure, the output of which provides the input to the 
level of Prosodic Word Structure. Basbøll’s analysis is 
descriptively adequate for the analysis of stød in the rigsmål 
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varieties and does not make any claims about the behaviour of 
stød in other Danish dialects.  
My question is as follows: which are the consequences for the 
Non-stød model if we enlarge our dataset with some main 
dialects of Danish, such as central Zealandic (Ejskær 1967) and 
traditional East Jutlandic (Hansen 1943), as well as with the 
progressive accents of rigsmål at present (Basbøll, Pharao, 
Grønnum 2020)? How well-suited is the Non-stød model to 
handle variation in the data? 
 
(1) Variation in the stød of prefixed verbs, udtale (N), udtale (V), 
udtaler (V,presens), udtalte (V, past) 
 
 
 
 
 
 Dialect variation in (1) responds to Basbøll’s Non-stød model 
with precision, as far as the morphological brackets of the Non-
stød model are interpreted prosodically, as Ito & Mester 2016 
do. In my reanalysis, the three norms have the same morphology 
assigned by Basbøll, but the same morphological structure is 
mapped onto different prosodic representations for each variety. 
In other words, variation is found at the prosody-morphology 
interface. Basbøll’s Non-stød grammar predicts the behaviour of 
stød in the three varieties if the brackets of the Non-stød 
conditions are interpreted prosodically.  
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Rigsmål maps the final schwa differently in prefixed and 
compound words, and the different mapping is what motivates 
the stød contrast in ((ud)(tale))N vs. ((ud)(taˀ))le)V. Central 
Zealandic, in its turn, maps the final schwa always outside the 
minimal prosodic word whenever the basis in not monosyllabic 
(((ud)(taˀ)) le)N,V, unlike in the infinitive tal + e, which is 
mapped onto a well-formed non-recursive minimal word (ta:.le). 
Jutlandic, due to generalized apocope, is also obliged to parse 
nouns and verbs the same way, since there is no schwa in need 
of accommodation in any of the forms involved, neither in (tal)V 
nor in ((ud)(tal))N,V. Consequently, the infinitive is always 
stødless, simple or prefixed. When a suffix is added to the 
prefixed form, Jutlandic behaves as expected, giving rise to stød 
systematically, as in the present tense ((ud)(taˀ)le), udtaler, or in 
the derived word ((ud)(taˀ)lels), udtalelse. 
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Copula-drop and har-drop in Danish: Syntax and 
pragmatics in phonology  
Søren Sandager Sørensen  
Aarhus University 
 
The existence of copula-drop (or zero copula clauses) and 
phonetic reduction of er ‘is’ in Danish is well-known (P. A. 
Jensen, 2012) and various studies have taken up the subject 
recently. However, much less attention has been given to the 
reduction and/or drop of har ‘has’, but it has been documented 
(Kristensen et al., 2017; Schachtenhaufen, 2012). Har and er 
(only present tense forms are in focus here) have several 
similarities and they are both high-frequent words, can act as 
auxiliary verbs in various periphrastic constructions, while also 
having lexical uses. Early accounts of copula-drop focus on 
documenting its occurrences (Kragelund, 2015). It could be 
argued that it is a purely phonetic process, but the phenomenon 
is also related to syntax (P. A. Jensen, 2012), and affected by 
stress placement and word order. New instances also show it 
occurring not only following vowel-final pronouns, but also 
following consonant-final pronouns such as han. More recent 
accounts attempt a functional explanation of the use of variants 
of copula (or lack thereof). Puggaard (2020) explores the 
different types of grammatical relations as potentially connected 
to copula-drop, from the perspective of Semiotic Grammar, 
while J. S. Jensen (2021) works within psychology of language. 
Both J. S. Jensen (2021) and Kjær et al. (2020) use interactional 
data and relate the description to various interactional functions 
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and actions. This is an important step towards a pragmatic 
account of the phenomena. In my presentation, I will show some 
preliminary data on the drop or reduction of har. While it exists, 
its occurrence is slightly different from copula-drop. A 
preliminary data-run so far shows how har is most indistinct 
from its context when following jeg ‘I’, så ‘so’ and der ‘there’. 
Based on this, I will explore the relation between the reduction 
and/or drop of har and er, and showcase some examples in their 
syntactic and conversatonal context. I will compare them to 
cases with different realizations of copula or copula-drop. The 
phonological status of these phenomena are discussed in the 
context of their relations to syntax and pragmatics, and why a 
better understanding of such phenomena are needed in order to 
describe the (interactional) phonology of talk-in-interaction. 
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An overview of non-concatenative phonological 
processes in Danish morphology 
Ruben Schachtenhaufen 
Univeristy of Copenhagen 
 
Danish morphology is traditionally described as additive, i.e. 
affixes are described as consisting of figures (letters or 
phonemes) that are added to the stem as either prefixes or 
suffixes. Sometimes, it is even emphasized that non-
concatenative concepts, such as infixation or disfixation, are 
insignificant or non-existing in Danish morphology (cf. Hansen 
& Heltoft 2011, Christensen & Christensen 2019). While the 
traditional description of Danish morphology as almost entirely 
additive may be sufficient from an orthographic point of view, it 
is insufficient when describing the morphology of spoken 
Danish. The development of the contemporary Danish 
pronunciation dictionary udtaleordbog.dk (Schachtenhaufen 
2020) is based on a computational method where the 
transcriptions of morphologically complex words are pieced 
together from the transcription of the individual parts. In very 
few cases, this is possible without further modification of the 
parts, e.g. /ˈhoeːnəˈful̰/ hønefuld ‘drunk as a hen’, which consists 
of /ˈhoeːnə/ høne ‘hen’ + /ˈful̰/ fuld ‘drunk’. In most cases, 
however, some phonological modifications of the parts are 
needed in order to generate an acceptable pronunciation. While 
the majority of Danish word formation processes do include an 
additive component, they also include one or more non-linear or 
non-concatenative components, which are easily overlooked 
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when the morphological analysis is based only on the 
orthographic form. As an example, the derivation of kronologisk 
(‘chronologic’) from kronologi (‘chronology’) adds -sk, but the 
stem is also altered substantially from /kʰʁonoloˈkḭː/ to 
/kʰʁonoˈlo̰ːɪ(sk)/. In the development of udtaleordbog.dk, I have 
identified a number of phonological processes that are 
commonly applied in the formation of complex Danish words. 
These include adding, changing, or removing phonemes or 
suprasegmentals within the stem. Based on these findings, it is 
proposed that non-additive elements, especially subtractive and 
stem-altering elements, are not negligible and exotic 
phenomena, but an integral part of the morphology of spoken 
Danish. 
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On Faroese intonation: nuclear contours produced 
in Vestmanna (Streymoy)  
Christiane Ulbrich, Nicole Dehé, Moritz Jakob and 
Meike Rommel  
University of Konstanz 

We report first results from a map task study designed to study 
intonation in three locations on the Faroe Islands. Like Icelandic, 
Faroese is an intonation language marking prominent syllable(s) 
of utterances typically with pitch peaks. However, so far their 
distribution has not been investigated systematically. According 
to Lockwood (1977) and Árnason (2011), declaratives start at a 
relatively high pitch level and have a downward trend towards a 
low terminus. According to Lockwood (1977: 25f.), questions, 
including polar questions (PQs), wh-questions (whQs), question 
tags (QTs) and declarative questions (declQs), have rising 
intonation. According to Árnason (2011: 324), however, Faroese 
wh-questions can be falling. Faroese intonation is also reported 
to show regional variation, with special varieties in Vágar and 
Suðuroy (Árnason 2011: 325f.). The present study aims to 
describe the intonation of declaratives and questions in a variety 
spoken in Vestmanna (Streymoy) and to identify pitch accent 
types and boundary tones. The results for Faroese will be 
compared to the intonation of Icelandic in order to identify 
differences and commonalities between the two close relatives.  
The data used here is taken from a map task experiment carried 
out by two of the authors in three locations in the Faroe Islands, 
26-28 Feb 2019. The maps were the same as those used in related 
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research on Icelandic (see Dehé, 2018), except that all the names 
of landmarks and streets were adapted to Faroese by a native 
speaker. We recorded 16 map task dialogues, i.e. 32 speakers: 
10 in Klaksvík (island Borðoy), 10 in Tórshavn (Streymoy), and 
12 in Vestmanna (Streymoy). All dialogues were transcribed by 
native speakers of Faroese. Data processing included editing and 
coding of utterance types as well as annotation of pitch accents 
and boundary tones and was carried out using Praat (Boersma & 
Weenink 2019). Our results show that declaratives are indeed 
produced with an overall downward trend of F0 as suggested by 
Árnason (2011). The default nuclear pitch accent is a high peak 
realized within the stressed syllable (H*). Other possible pitch 
accent types include L+H*, i.e. a relatively steep rise on the 
stressed syllable from a low or medium to a high pitch level, 
which then falls further towards L%. Unlike Icelandic, 
Vestmanna Faroese appears to feature a stress seeking phrase 
accent, frequently associated with secondarily stressed syllables 
(Grice, Ladd, & Arvaniti, 2000). For question intonation, our 
data support Lockwood's claim that all questions types, 
including non-canonical QTs and DeclQs, are generally rising to 
H%. The nuclear pitch accent in PQs is typically high, followed 
by a fall then rise to H%. In rising whQs, the nuclear accent is 
typically L*, followed by the final rise. The wh-pronoun in whQs 
may be realized with a prenuclear peak accent (H*). Comparing 
Icelandic and Vestmanna Faroese, the nuclear contour in 
declaratives seems to be similar (rising-falling or falling from a 
high stressed syllable), although phrase accents have not been 
found to be part of the Icelandic tonal inventory. One important 
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difference is question intonation. While PQs as well as whQs in 
Icelandic are typically realized with contours falling to L% 
(Árnason 2011, Dehé 2018, Dehé & Braun 2020), both PQs and 
whQs in Vestmanna Faroese are rising to H%. 
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Standard Lithuanian Intonation within the 
Framework of AM: a Pilot Study on Lexical Stress, 
Sentence Type, and Focus  
Regina Sabonytė and Vytautas Magnus  
University, Kaunas, Lithuania  
 
The intonation of Standard Lithuanian has previously been 
analysed with regards to the syntactic structure (e.g. Pukelis, 
1968; Bikulčienė, 1978) or psychoacoustics (e.g. Kundrotas, 
2012), as well as some F0 changes in relation to lexical stress, 
postlexical stress, and sentence type (Pakerys 1982). It has never 
been extensively analysed within the framework of 
autosegmental-metrical phonology, which was started with the 
works of Pierrehumbert (1980). This analysis presents a pilot 
study on tonal patterns related to: 1) lexical stress and its type 
(acute or circumflex); 2) sentence type; 3) focus. The analysis 
was conducted according to the methodology proposed by Jun 
and Flecher (2014).  
The material of this study consists of the recordings of 2 
Standard Lithuanian speakers (female, aged 29, and male, aged 
20). Each speaker read 58 phrases, so the overall quantity is 116. 
Three types of three-word phrases were created for the first part 
of the analysis: 1) modifying the target word position 
(beginning, middle, end) in a phrase and the stressed syllable 
position in a word (beginning, middle, end); 2) changing the 
number of unstressed syllables before and after the stressed 
syllable; 3) using minimal pairs different only in the type of 
lexical stress. For the analysis of tonal patterns and sentence 
type, statements (neutral, imperatives, and lists), questions (yes-
no, incredulous, wh-, and echo-questions), and exclamations 
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were used. For the analysis of tonal changes and focus, phrases 
with neutral, narrow, broad, and contrastive focus were 
examined. The recordings were analysed using PRAAT (version 
6.0.56). The phrases were automatically annotated (i. e. the texts 
were assigned to their recordings), and the levels of tones were 
marked.  
After comparing tonal patterns in different contexts and between 
the speakers, the following conclusions can be made:  
1. Standard Lithuanian tonal patterns depend neither on the 
lexical stress position nor on the number of the unstressed 
syllables before and after a lexically stressed syllable.  
2. In neutral statements, tonal patterns are related to the position 
of the target word: L*H peak is related to the first lexically 
stressed syllable and is followed by L* accents.  
3. Statements tend to start and end with %L and L% accents. 
Most of them have one L*H peak. Lists may have more than one 
peak depending on how the speaker chooses to utter the phrase.  
4. Yes-no questions with and without a question word tend to 
start and end with %L and H%. Questions with a question word 
have one ^H* peak related to the last stressed syllable, while 
questions without a question word have ^H* or L*^H peaks 
related to either penultimate or the last stressed syllable. Most 
incredulous questions start and end with the %L and L%, and 
they tend to have more than one L*H peak – its positions seem 
to depend on both question structure and the speaker’s choice. 
Echo-questions’ tonal patterns depend on the ways each speaker 
uttered them.  
5. In exclamations, H or ^H level tones were used but the 
combinations of them vary between the speakers.  

INTONATION 

 



 

Page | 37  
 

PROSODY 

6. Phrases with neutral and narrow focus start and end with %L 
and L% accents. Phrases with neutral focus have one L*H peak 
related to the first stressed syllable (the same as neutral 
statements). In phrases with narrow focus, peaks (L^H*, ^H* or 
H^H*) are related to the stressed syllable in the focused word. 
Although phrases with broad and contrastive focus showed some 
clearer tendencies, the variety of tonal patterns seems to have 
been influenced by individual speaker’s choice and phrase 
structure. 
 
References  
Bikulčienė, P. (1978). Skatinimo ir konstatavimo intonacijų gretinimas. Kalbos garsai ir 
melodika, 3-11.  
Boersma, P., & Weenink, D. (2019). Praat: Doing phonetics by computer, version 6.0.56. 
Available from: www.praat.org.  
Jun, S.-A. (2014). Prosodic Typology II: The Phonology of Intonation and Phrasing. Oxford: 
Oxford University Press.  
Kundrotas, G. (2012). Intonacinė tipologija. Vilnius: Edukologija.  
Pakerys, A. (1982). Lietuvių bendrinės kalbos prozodija. Vilnius: Mokslas.  
Pierrehumbert, J. B. (1980). The phonology and phonetics of English intonation [Doctoral 
dissertation, Massachusetts Institute of Technology]. 
Https://dspace.mit.edu/handle/1721.1/16065  
Pukelis, V. (1968). Komunikatyvinė dabartinės lietuvių kalbos bendrojo klausimo sakinių 
intonacijos reikšmė. Eksperimentinė ir praktinė fonetika. Eksperimentinės fonetikos ir kalbos 
psichologijos kolokviumo medžiaga 3, 31-54. 
 
 
 
 
 
 
 
 
 
 
 
 
 

INTONATION 

 



 

Page | 38  
 

PROSODY 

Which kind of cross-language similarity predicts 
nonnative vowel discrimination? The case of 
Danish front unrounded vowels  
Ocke-Schwen Bohn1 and Camilla L. Garibaldi2 

1Department of English, Aarhus University, 2Horsens 
Municipality, Horsens 
 
 Several methods have been used in second language speech 
research to predict nonnative listeners’ discrimination of foreign 
language speech sounds. The present study examined how well 
three of these methods predict the discrimination of the four 
tightly spaced Danish unrounded front vowels by native listeners 
of Standard Southern British English (SSBE), whose four front 
vowels are evenly spaced along the close-open dimension. 
Experiment 1 examined the ecphoric similarity of the Danish and 
English vowels in a perceptual assimilation task in which L1 
SSBE listeners used native labels and goodness-of-fit ratings in 
identifying the Danish vowels. Experiment 2 examined the 
perceptual similarity of the English and Danish vowels in a 
graded discrimination task in which the same listeners rated the 
degree of dissimilarity of Danish-English vowel pairs. The third 
prediction of discriminability was derived from an acoustic 
comparison of the Danish and English vowels in the F1/F2 
space. The same participants as in Experiments 1 and 2 then 
discriminated three Danish front vowel contrasts. None of the 
three methods was found to fully success fully predict 
discrimination of the Danish vowels by the SSBE listeners. The 
presentation will discuss reasons for the lack of predictive power 
of the three widely used methods. 
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Danish stød as a cue to upcoming suffixes: 
An ERP and response time study 
Anna Hjortdal and Mikael Roll 
Centre for languages and literature, Lund University, Box 201, 
221 00 Lund, Sweden 
 
Prosodic cues can help listeners predict upcoming structures and 
get a first crack at rapidly unfolding speech. The Danish prosodic 
creaky voice feature ’stød’ can distinguish word meanings but is 
also morphologically and phonologically conditioned (Basbøll, 
2005). For example, monosyllabic nouns with stød such as kælk 
[khɛlˀg̊] ‘sledge’ preserve stød when followed by a singular 
definite suffix as seen in kælken [khɛlˀg̊ŋ̩] ‘the sledge’. Stød is 
marked with a ‘ˀ’. On the contrary, stød is lost when such nouns 
are pluralised with the suffix –e [ə], as in kælke [khɛlg̊ə] 
‘sledges’. Therefore, the presence or absence of stød on a word 
stem might be used as a cue to upcoming suffixes. A response 
time study has shown that suffixes invalidly cued by stød or non-
stød on noun stems yield longer response times (Clausen & 
Kristensen, 2015), indicating increased cognitive load. We will 
present a corpus study and a combined behavioural and event-
related potential (ERP) study testing how phonetic and 
phonological features of Danish stød influence predictive 
processing. Sixteen participants listened to monosyllabic nouns 
that had been cross-spliced so that singular and plural suffixes 
were validly and invalidly cued by stød or non-stød on the word 
stem. Further, word stems were cross-spliced at stød proper 
onset. Stød in Standard Copenhagen Danish is typically 
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understood as having two phases (Fischer-Jørgensen, 1989). The 
first shows subtle, phonetic differences in pitch while the second, 
which is characterised by creaky voice and a fall in intensity, 
has been interpreted as the phonological stød proper (Fischer-
Jørgensen, 1989). Cross-spliced words that cannot have stød 
because they lack ‘stødbasis’ were included as controls. Suffixes 
invalidly cued by phonological stød or non-stød yielded lower 
response accuracy, longer response times and N400 and P600 
effects. The N400 indexes increased lexicosemantic integration 
cost (Kutas & Hillyard, 1984). Its increase for stød violations 
thus suggests that stød/non-stød is becoming lexicalised as a 
morpheme for singular and plural nouns respectively. The P600 
effect is found for structurally unexpected items (Osterhout & 
Holcomb, 1992). Both components suggest that stød and non-
stød cues were used predictively to generate expectations about 
upcoming suffixes. Suffixes invalidly cued by the first phase 
preceding the stød proper also yielded longer response times 
but no ERP effects. A corpus study indicated that word-initial 
fragments with stød are associated with four times fewer 
continuations than non-stød. In line with its predictive potential, 
stød yielded a pre-activation negativity (PrAN) 280-430 ms after 
onset of the second phase, indicating that it was a more 
predictively useful cue. The PrAN has been interpreted as an 
index of the actual pre-activation of linguistic information, 
reflecting the predictive strength of phonological cues (Roll et 
al., 2017; Söderström et al., 2016). Further, listeners appeared to 
be sensitive to subtle phonetic differences preceding the stød 
proper as indicated by a PrAN at 136-204 ms after plural word 
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onsets. Also, validity of the first phase affected response times – 
although not as much as validity of the phonological stød proper. 
Results indicate predictive use of both contrastive and non-
contrastive features, but that phonological cues outperformed 
phonetic cues. 
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The Difficulty experienced by Danish L2 English 
speakers with the /v/-/w/ contrast: a pilot study.  
Birgitte Poulsen and Ocke-Schwen Bohn  
Aarhus University 

At times, a foreign accent feature makes a word sound more like 
its minimal pair counterpart than like the target word, which 
potentially affects understanding. A phenomenon of this kind 
which has not yet been studied is the non-targetlike production 
of initial [w] instead of target [v] by Danish L2 English speakers. 
In English, [v] and [w] are realizations of two different 
phonemes whereas in Danish, initial [w] is used as an allophone 
of /v/ in some local dialects as well as in select English 
loanwords with <w>. Otherwise, Danish /v/ is realized as the 
labiodental approximant [ʋ].  
This study investigates the underlying mechanisms of [w]-for-
[v] substitution by Danish L2 English speakers. It does so by 
examining hypotheses concerning perceptual factors (Flege and 
Bohn 2021; Best and Tyler 2007), orthographic input effects 
(e.g., Bassetti 2008; Escudero, Simon, and Mulak 2014), and 
linguistic hypercorrection (e.g., Eckman, Iverson, and Song 
2013; Cargile and Giles 1997). In addition, the higher frequency 
of words with initial /w/ than with initial /v/ in English, along 
with the use of English /w/-loanwords in Danish, are evaluated 
as factors in the non-targetlike production of [w] for [v].  
The application of the relevant hypotheses is probed in six 
exploratory experiments involving said contrast. The 
experiments, which involve native Danish inexperienced L2 
English speakers, include perception and production 
experiments of English words with initial /v/ and /w/, both with 
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and without the aid/distraction of orthography. The exploratory 
experiments, in addition to the examined hypotheses, indicate 
that perception, hypercorrection, and orthography effects 
combined may present a valid explanation for the non-targetlike 
substitution of [w] for [v] by Danish L2 English speakers 
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The use of acoustic cues to the English final voicing 
contrast in L1 Dutch and L1 Danish learners  
Camilla Søballe Horslund1, Paul Boersma2 and Silke 
Hamann2 

1Aarhus University, Denmark. 2University of Amsterdam, the 
Netherlands. 
 
 

 This study investigates whether native-language (L1) 
experience with specific acoustic cues aids second language (L2) 
perception. The English final voicing contrast shares some 
acoustic cue patterns with the Dutch medial voicing contrast, 
such as amount of phonetic voicing and consonant-vowel 
duration ratio (Hogan & Rozsypal 1980; Port & Dalby 1982; Slis 
& Cohen 1969a, 1969b). This lead to the idea that L1 Dutch 
learners may have an advantage when learning the English final 
voicing contrast due to their L1 experience with the relevant 
cues. However, while Broersma (2005) found that L1 Dutch 
learners categorised the English final voicing contrast well, she 
also found that L1 Dutch listeners did not rely on vowel duration 
cues in the perception of final fricatives to the same extent as L1 
English listeners did (Broersma 2005: 2010).  
The present study unpacks the use of both durational and voicing 
cues in both fricatives and plosives in L1 Dutch learners and L1 
Danish learners, who are comparable in terms of English 
language proficiency but do not have the same L1 experience 
with the relevant acoustic cues, as Danish has a laryngeal 
contrast in initial position only. In our cue weighting study with 
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24 native Dutch listeners, 24 native Danish listeners, and 20 
native English listeners, we manipulated consonant-vowel 
duration ratio and amount of phonetic voicing orthogonally. The 
main effects of both these cues were significant, as were the main 
effect of manner (plosives versus fricatives) and the interactions 
between manner and the two cues respectively. The results 
further indicate that L1 Danish listeners are less affected by 
manipulations in the two cues than L1 English listeners are. 
Moreover, we found marginal evidence that L1 Dutch listeners’ 
use of the consonant-vowel duration ratio is closer to that of L1 
Danish listeners than to that of L1 English listeners. These 
results suggest that L1 experience with the relevant cues is not 
enough to ensure native-like perception of an L2 contrast. 
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Perceptual identification of English hot and hut by 
native Danish listeners depends on language 
experience and an inter-trial vowel order effect 
Jonas Villumsen 
School of Communication and Culture, Aarhus University, 8000 
Aarhus C, Denmark 
 
A focal problem in second language (L2) acquisition research is 
the difficulty of learning segmental contrasts which assimilate to 
a single native language (L1) category. For example, English /r/–
/l/ assimilate to L1 Japanese /ɾ/, and /i/–/ɪ/ assimilate to L1 
Spanish /i/. The present study examines the perception by L1 
Danish listeners of a similarly assimilated contrast: /ɒ/–/ʌ/, 
found in Southern Standard British English, assimilating to L1 
Danish /ɔ/. Little data exists on this learning problem despite 
long-standing prescriptive reproof; what does exist suggests the 
discriminability of /ɒ/–/ʌ/ is affected by the order in which the 
vowels are presented (Polka & Bohn, 2011), complicating 
generalisability. This study aims to assess (1) how accurately L1 
Danish listeners identify the contrast compared to L1 English 
listeners, (2) whether L1 Danish accuracy differs depending on 
English language experience, and (3) whether the order of vowel 
presentation between trials affects accuracy. Perception was 
tested in a two-alternative forced choice identification procedure 
on /hVt/ syllables produced by six L1 English speakers. 
Results demonstrate that L1 Danish listeners are less accurate 
than L1 English listeners, but that experience positively affects 
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the accuracy of L1 Danish listeners. Unexpectedly, responses 
from L1 Danish listeners are systematically affected by two 
stimulus speakers who produce /ɒ/ with higher F2 values 
compared to the rest. These findings are explicable by major L2 
acquisition models. Interestingly, an inter-trial vowel order 
effect is found: accuracy on each vowel is boosted when the 
immediately prior trial presented the opposing vowel. This 
finding is an uneasy fit not only for domain-general models of 
identification that predict assimilatory and contrastive effects 
between trials but also for domain-specific models, such as the 
natural referent vowel framework, which predicts asymmetrical 
order effects in discrimination. Aims are laid out for further 
research. 
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The Effect of Priming on native Danish speakers’ 
Perception of the English /s/- /z/ contrast 
Mette Hejberg Pedersen, Anders Søndergaard Røn and 
Ocke-Schwen Bohn 
Department of English, School of Communication and Culture, 
Aarhus University, 8000 Aarhus C, Denmark 
 

Native Danish listeners struggle to perceive the difference 
between syllable-initial /s/-/z/ (Bohn & Ellegaard, 2019; 
Horslund et al., 2015). These studies suggest that this contrast is 
single-category assimilated to Danish /s/ (in terms of Best’s 
(1995) Perceptual Assimilation Model), and that Danish 
listeners perceive /z/ to be highly similar to /s/ (in terms of 
Flege’s (1995) Speech Learning Model). Interestingly, Danish 
already has a syllable-initial voicing contrast, /f/-/v/. Yet, Danish 
listeners have been shown to perform worse on English syllable 
initial /s/-/z/ than syllable-final /s/- z/ (Eger & Bohn, 2015). The 
present study examined whether native Danish listeners’ 
perception of syllable initial /s/-/z/ would improve if they were 
primed with a) the syllable-initial English /f/-/v/ contrast, b) the 
syllable-final English /s/-/z/ contrast. Three groups of native 
Danish English-learners participated in two sessions separated 
by one day. On the first day, all participants identified naturally 
produced /sV/ and /zV/ syllables with V = /a/, /u/, /i/, recorded 
by a female and male native English speaker. On the second day, 
the groups participated in two identification experiments with 
naturally produced tokens from the same corpus (Shannon et al., 
1999): One group was voicing-primed, a second group was 
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position-primed, and a third group first identified syllables with 
the unrelated /fV/-/θV/ contrast. Immediately afterwards, all 
three groups identified /sV/ and /zV/ syllables to determine 
whether voicing-priming, positionpriming, or just retesting 
affected their ability to identify syllable-initial /s/ and /z/. 
Preliminary results suggest that voicing-priming does not 
improve the perception of syllableinitial /s/-/z/ and that, contrary 
to expectations, position-priming negatively affects perception 
accuracy. We discuss possible reasons for these unexpected 
results. 
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Phonetic characterization of the Lithuanian rhotic 
in consonant clusters  
Sigita Dereškevičiūtė  
Vytautas Magnus University, Kaunas, Lithuania 
 
This paper examines the phonetic characteristics of the 
Lithuanian rhotic sound in consonant clusters. Lithuanian has an 
apical trill, produced with 2-5 contacts; the tap may also occur 
in the colloquial speech (Kazlauskienė, 2018). However, no 
experimental study has investigated the variability of the rhotic’s 
realization in different contexts, which may cause assimilatory 
processes (Sole, 2002a) or alterations with other sounds like 
non-trilled variants, approximants or fricatives (Sole, 2002b).  
The research material consisted of 8 sentences where the rhotics 
were produced in consonant clusters after and before the 
obstruents /s, z/ and /t, d/, in unstressed syllables, followed 
and/or preceded by the vowel /a/. The sentences were read three 
times by 6 native speakers (3 men and 3 women aged 24-55; all 
of them have higher education and different public speaking 
skills). The segments with the consonant sequences were 
extracted using the automatic tools created at VMU; the patterns 
were defined and classified manually based on the changes in the 
sound waveform and spectrograms. The structural models and 
the acoustic analysis of the consonants investigated were 
measured using the PRAAT software (Boersma & Weenink, 
2018).  The results show that the rhotic consonant in clusters may 
vary in their phonetic realization. They may be produced as trills, 
taps, taps with burst or fricated release, and as a fricated rhotic. 
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Most frequently the rhotic occurred as a tap followed by a burst 
or fricated release. The coarticulatory patterns found in this study 
show that despite the articulatory and aerodynamic conditions, 
which could cause weakening or loss of some sounds, the 
consonants do not undergo assimilation, i. e. both consonants 
maintain present. As in other languages (Hall, 2006; Easterday, 
2019), here the gestural overlap between two consonants in the 
rhotic-obstruent (or vice versa) clusters may be impeded by a 
vowel intrusion. Insertion of the vocalic element into the 
consonant sequences was found in 65% of the analyzed cases 
and was more common for Cr sequences than rC (80 % and 47%, 
respectively). In addition, the vowel-like transitions occurred 
more often in sequences with voiced obstruents. The results of 
the acoustic analysis show that /r/ in rC clusters (~47 ms) is a 
little bit longer than in Cr clusters (~40 ms). The duration of the 
vocalic element is greater in Cr sequences (~30 ms) than in rC 
ones (~23 ms). Furthermore, the intrusive vowel has formant 
structure and may be influenced by the formants of the adjacent 
vowels. The vocalic element is characterized by lower F1 and 
higher F2 than those of the vowels, suggesting the more closed 
and fronted articulation. Additionally, the formant values 
resemble values of the neutral vowel. However, if the intrusive 
vowel is a copy vowel (reflects the quality of the subsequent or 
preceding vowel) rather than a schwa, it is still too early to 
confirm as the vocalic context in underinvestigated. 
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