
Accent Systems, Suprasegmental Phonetics and Phonology1

Abstract2

This paper examines suprasegmental properties in Slavic, including stress, vowel length3

(quantity) and tone (pitch accent). For each property, the phonological patterning and4

phonetic realization are examined. Special attention is given to secondary stress in5

contemporary Slavic languages, with a typology of footing. The paper also discusses the6

relationship between suprasegmental and segmental properties, as well as interactions among7

suprasegmental properties.8

All three types of prosodic properties are contrastive in at least one Slavic language: the9

position of stress within the word, vowel length (or quantity), and tone. At the same time, there10

are key typological differences among the languages. To start with, three languages have11

predictable (non-contrastive) stress within a word, without other notable prosodic properties. In12

Sorbian, stress is always word-initial; in Polish it is penultimate; and in Macedonian it is13

antepenultimate. These patterns differ from the second group of languages, which exhibit14

contrastive stress. In Russian, for instance, stress can fall on any syllable of the word and its15

position is largely unpredictable. Moreover, stress can shift throughout a given paradigm. A third16

pattern is observed in Czech and Slovak, where stress is always initial, but where vowels can be17

either short or long. Beyond these groups, two languages remain: Slovenian and18

Bosnian-Croatian-Serbian (henceforth, BCS). These two languages distinguish all three prosodic19

properties. Their prosodic patterns are usually analyzed as pitch accents in the phonological20

literature (Hyman 2006; van der Hulst 2011), which means that individual prosodic properties are21

interdependent. For instance, in BCS there are two tonal patterns that are contrastive only in22

stressed positions. Note that a variety of other patterns are observed in regional dialects, including23

absence of contrasts in tone and/or quantity. The prosodic typology in Slavic languages is24

summarized in Table 1. Combinations of non-contrastive stress and contrastive tone are25

unattested in Slavic, even though those possibilities are attested cross-linguistically (e.g. in26

Norwegian, Kristoffersen 2000; Rice 2006).27
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Table 1: Contrastive prosodic properties in contemporary Slavic languages.

Contrastive

# Stress Length Tone Languages

1 7 7 7 Polish, Sorbian, Macedonian
2 3 7 7 Russian, Ukrainian, Belarusian, Bulgarian, BCS (Kajkavian)
3 7 3 7 Czech, Slovak
4 7 7 3 not attested
5 3 3 7 Slovenian, BCS (Kajkavian)
6 3 7 3 Slovenian
7 7 3 3 not attested
8 3 3 3 BCS, Slovenian

In the remainder of this contribution, I review each prosodic property separately in order to28

explore the typological differences in detail.29

Stress30

Slavic languages are split nearly evenly between those with predictable stress and those with31

contrastive stress. Upon closer examination, however, it turns out that this distinction is more32

fine-grained. On the one hand, languages with predictable stress can have numerous, albeit33

systematic, exceptions. On the other hand, stress patterns in languages with contrastive stress may34

be partially predictable or restricted. These are reviewed in the first part of this section. Next, I35

review the phonetic realization of stress in Slavic languages. As we will see, stressed vowels are36

generally longer, have higher intensity, and exhibit different pitch contours. Stressed positions37

may also allow more vowel contrasts, and more peripheral or different vowel qualities. The38

remaining parts of this section are devoted to secondary stress and footing.39

Distribution40

West Slavic and Macedonian have predictable stress. Consider the data in (1) from Macedonian,41

organized by word length. Stress in Macedonian falls on the antepenultimate syllable in words of42

three or more syllable, or on the initial syllable in shorter words. Antepenultimate stress is43
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cross-linguistically much rarer than final, penultimate, or initial stress (Gordon 2002).44

(1) Antepenultimate stress in Macedonian (Lunt 1952; Hammond 1989; Franks 1991)45

"σ "zbOr ‘word’

"σσ "raka ‘hand’

"σσσ "rabOta ‘work’

σ"σσσ ma"kEdOnEţ ‘Macedonian man’

σσ"σσσ tElE"vizOri ‘televisions’

σσσ"σσσ vOdEni"ÙaritE ‘the millers’

46

Two other types of fixed stress are attested in Slavic: Polish has penultimate stress, whereas the47

remaining West Slavic languages have initial stress, as in Upper Sorbian, where prefixes also48

receive stress (2).49

(2) Initial stress in Upper Sorbian (Šewc Schuster 1984)50

"swOwO ‘word’ "Ãet ‘grandfather’

"dO-swOwO ‘epilogue’ "pöa-Ãet ‘great-grandfather’
51

The remaining Slavic languages have lexical stress, and the information about the position of52

stress needs to be lexically prespecified, or is underlying. In Ukrainian, roots can have underlying53

stress or not, even when segmentally identical, as in (3). When stress is underlying, it remains on54

the same syllable throughout the declension, as in ‘sheaf’. Roots without underlying stress, on the55

other hand, have final stress, which means that stress can fall on the suffix, as in ‘grouse’.56

Languages with lexical stress, like Ukrainian, typically exhibit different accentual paradigms,57

which means that stress can appear on different syllables throughout the paradigm, and in the58

derivation. Stress is computed as part of the language’s phonological operations. In all Slavic59

languages with lexical stress, stems with fixed/underlying stress throughout the paradigm are by60

far the most numerous, typically comprising over 90% of all nouns (see Melvold 1989, Alderete61

1999 for Russian, Butska 2002, Osadcha 2018 for Ukrainian, Biryla and Shuba 1985, Biryla 198662
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for Belarusian, and Jurgec 2019, Becker and Jurgec 2020 for Slovenian).63

(3) Contrastive stress in Ukrainian (Butska 2002:5)64

‘sheaf’ ‘grouse’

/"kulIk/ /kulIk/

NOM.SG "kulIk ku"lIk

GEN.SG /-a/ "kulIka kulI"ka

NOM.PL /-I/ "kulIkI kulI"kI

GEN.SG /-iw/ "kulIkiw kulI"kiw

65

There are two situations that blur the differences between fixed stress and lexical stress languages.66

First, languages with fixed stress often allow exceptional stress in some lexical items. Second,67

languages with lexical stress nevertheless exhibit restrictions on stress or preferences as to where68

the stress mostly falls. Thus, fixed stress languages sometimes exhibit lexical stress, while lexical69

stress languages sometimes exhibit predictable stress.70

Sorbian, Polish, and Macedonian are known to have exceptional stress in specific classes of71

words, which include loanwords or exceptional affixes that can attract or repel stress. In72

Macedonian (4-a), loanwords can have penultimate or final stress even in trisyllabic or longer73

words. The native stem ‘miller’ has penultimate stress throughout the paradigm, but the loanword74

stem ‘television’ has penultimate stress and ‘candidate’ has final stress, mirroring the position of75

stress in the source words. In these loanwords, the position of stress is maintained throughout the76

paradigms as long as it does not fall outside the trisyllabic window at the end of the word (Lunt77

1952; Franks 1991; Gussmann 2007). If enough syllables are added through affixation, stress will78

shift to the antepenultimate syllable within the paradigm, as we see in ‘television-DEF-PL’.79

Another exceptional pattern is found in Polish. Polish has penultimate stress in native words,80

as in ‘human being’ (4-b). Loanwords can depart from this generalization in that stress is81

sometimes antepenultimate. In ‘mathematician’, stress is penultimate in the nominative, but82

remains on the same syllable even when followed by a monosyllabic suffix, as in the genitive83
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singular. This is true of all monosyllabic suffixes, suggesting that those suffixes are extrametrical84

(Franks 1991), thus invisible to stress assignment. However, at most one syllable can be85

extrametrical: a disyllabic suffix receives stress on the penultimate syllable, as in86

‘mathematician-DAT.SG’. The same generalization applies to ‘university’: in this case the87

nominative form has antepenultimate stress, but all forms with segmental suffixes have88

penultimate stress. As Abramowicz (2008) shows, these descriptions are a simplification:89

antepenultimate stress is highly variable within the speech community, with women, urban90

speakers, and word list pronunciation displaying more antepenultimate stress, in addition to there91

being various phonological, lexical, and frequency effects.92

(4) Exceptional stress in loanwords (Franks 1991; Gussmann 2007)93

a. Macedonian94

‘miller’ ‘television’ ‘candidate’

vO"dEniÙar tElE"vizOr kandi"dat

vOdE"niÙari tElE"vizOri kandi"dati ‘-PL’

vOdEni"ÙaritE tElEvi"zOritE kandi"datitE ‘DEF-PL’

95

b. Polish96

‘human being’ ‘mathematician’ ‘university’

"tùwOvjEk matE"mat1k uñi"vErs1tEt

tùwO"vjEka matE"mat1ka uñivErs1"tEtu ‘-GEN.SG’

tùwOvjE"kOvji matEmat1"kOVji uñivErs1tE"tOvji ‘-DAT.SG’

97

Lexical stress languages tend to exhibit processes that restrict their stress patterns. The first type98

of restriction is morphological. In all Slavic languages with lexical stress, stem stress is generally99

preferred over suffix stress. In Russian, for instance, fixed stress on the stem is present in 92% of100

all nouns, while fixed stress on the suffix is observed in only 6% (Zaliznjak 1977). Moreover, the101

default position for root stress in Russian is root-final: Crosswhite et al. (2003) report a102

nonce-word experiment in which participants assigned stress most commonly to the stem-final103
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syllable throughout the paradigm (see Alderete 1999 and Dubina 2012 for an in-depth discussion104

of other literature on this topic). In Slovenian, stress is similarly morphologically restricted105

(Jurgec 2019): stem stress trumps suffix stress and the last syllable of the stem is stressed in106

words without underlying stress.107

The position of stress has also played a role in paradigmatic contrast in Belarusian (Osadcha108

2018) and to a lesser extent Ukrainian (Steriade and Yanovich 2015). In both languages, there are109

disyllabic stems that have stress on one of the two syllables in all singular forms, and on the other110

syllable in all plural forms.111

Finally, Slovenian exhibits a further restriction on the position of stress that has to do with112

vowel quality (Becker and Jurgec 2020). Stress depends on vowel quality in disyllabic trochaic113

stems: if the first syllable contains a stressed lax vowel [E, O], stress is shifted to the following114

syllable in all cases but the nominative. No stress shift obtains with other vowels. This pattern is115

by far the most common in real Slovenian words and speakers extend it to nonce words in116

experiments.117

Phonetic realization118

Across languages, stress can be realized phonetically in a variety of ways (Lehiste 1970; Hayes119

1995): as increased duration, raised pitch, higher intensity, and more peripheral vowels. As we120

will see, stress may also interact with other prosodic properties in Slavic. In this section, the121

discussion is limited to the phonetic realization of stress and its interaction with segmental122

properties of vowels.123

Stress is often linked to vowel distribution, the chief pattern involving vowel reduction in124

unstressed syllables (Delattre 1969; Crosswhite 2001; de Lacy 2006). Russian exhibits perhaps125

one of the best documented cases. In Russian, vowel distinctions are neutralized in unstressed126

positions, but the reduction pattern depends on the position of the unstressed syllable,127

palatalization, and whether the vowel is in a hiatus context. In (5), we see reduction in one128

specific context, in the immediately pretonic syllable after a palatalized consonant, where the129
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vowel qualities are reduced to just two and most vowels reduce to [I] (Padgett and Tabain 2005;130

Iosad 2012).131

(5) Russian reduction in the immediately pretonic syllable after a palatalized consonant (Iosad132

2012)133

"njos ‘he carried’ njIs"ła ‘she carried’

"pjatj ‘five’ pjI"tji ‘five-GEN.SG’

r5z"djeł ‘(a) divide’ r@zdjI"ljił ‘(he) divided’

"pjił ‘(he) drank’ pjI"ła ‘(she) drank’

"ljudjI ‘people’ ljUflt"skoj ‘people’s’

134

In Russian, reduction is not a function of duration: the amount of unstressed vowel centralization135

does not correlate with vowel duration (Barnes 2004). Phonetically, stressed vowels are longer136

than pretonic and unstressed vowels (Padgett and Tabain 2005; Gouskova and Roon 2013).137

The smaller vowel space of unstressed vowels is widely attested in the world’s languages138

(Becker-Kristal 2010), but other than Russian, only a handful of Slavic languages exhibit clear139

phonological reduction. Sorbian mid vowels (Šewc Schuster 1984) and Bulgarian pairs of front,140

central and back vowels (Scatton 1993) are reported to likely overlap in unstressed positions.141

Belarusian shows reduction patterns that limit the distribution in certain vowels: mid vowels lower142

in pretonic syllables (Zelle 2013; Bird and Litvin to appear). Slovenian has robust neutralization143

of the tense/lax contrast in unstressed position (Toporišič 1976/2000; Jurgec 2006, 2011), and its144

dialects show additional reduction patterns (Crosswhite 2001; de Lacy 2006; Jurgec 2019).145

In Slavic languages without vowel reduction, stress nevertheless has clear phonetic correlates.146

Stressed vowels are generally longer, have higher intensity and, in some languages, have147

higher/steeper pitch (Lehiste and Ivić 1986; Pletikos 2008; Newlin-Łukowicz 2012; Łukaszewicz148

and Mołzcanow 2018), and these patterns are found even in languages with reduction (Gouskova149

2010; Petek et al. 1996; Bird and Litvin to appear).150
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Secondary stress151

Regardless of whether primary word stress is lexical or predictable, many languages also show152

evidence for secondary stress. Secondary stress is generally predictable: it can be aligned with a153

word edge (Hayes 1995; Kager 2007), specific to morphological domains (Liberman and Prince154

1977; Nespor and Vogel 1986), dependent on the position of primary stress (Gordon 2002), or155

determined by lexical factors (Pater 2000).156

Several Slavic languages have been described as having secondary stress. Upper Sorbian has157

secondary stress on the penultimate syllable in words with four or more syllables (e.g.158

"prOdöustwOw­niţa ‘cooperative farmer’), which is realized as increased vowel length (Šewc159

Schuster 1984). Czech is described as having optional secondary stress (Hayes 1995:203; Kučera160

1961:54; Dogil 1999; Dvořak 2008). Secondary stress can be realized variably on every161

even-numbered syllable counting from the end of the word ("nEjnEvI"kupO"vanEj"Si:mI ‘the most162

unsalable.INSTR.’) or alternatively, on every non-initial odd-numbered syllable counting from the163

beginning of the word ("nEjnE­vIku­pOva­nEjSi:mI). Secondary stress cannot be final164

(*"nEjnE­vIku­pOva­nEjSi:­mI) or adjacent to primary stress (*"nEj­nEvI­kupO­vanEj­Si:mI).165

In Slovenian, secondary stress falls on every even syllable counting from the stressed syllable166

in either direction, but inflectional suffixes cannot receive secondary stress (Jurgec 2007, 2010c).167

Because native roots are fairly short, the pattern only becomes clear in loanwords (6). In168

Slovenian, tense and lax mid vowels can appear in stressed positions, while the immediately169

posttonic vowels are phonetically lax, that is, lower in quality when compared to schwa (Jurgec170

2006). Yet, when mid vowels appear two syllables away after the stressed syllable, the vowel171

quality is tense, as in (6-a). This is consistent with the distribution of secondary stress in172

Slovenian, which has other correlates in addition to vowel quality. The connection between173

secondary stress and mid vowel quality becomes apparent in when the posttonic vowel deletes. In174

the pronunciations in the first column of (6-b), the posttonic mid vowels are two syllables away175

from the stressed position. As such, the mid vowels receive secondary stress and are realized as176

tense. In the second column we see that the unstressed [i] between the two syllables can be177
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deleted, and when that happens, the mid vowel becomes immediately posttonic. Thus, the mid178

vowel no longer bares secondary stress and is realized as lax.179

(6) Secondary stress in Slovenian (Jurgec 2010c)180

a. Vowels with secondary stress are tense181

"maRa­ton *"maRa­tOn ‘marathon’

"saRa­jeVO *"saRa­jEVO ‘Sarajevo’

182

b. Variant pronunciations183

[ijo] [jO]

"uni­jon "unjOn ‘Union’

"oRi­jon "oRjOn ‘Orion’

184

Ukrainian secondary stress builds from the edge of the word rather than relative to the position of185

primary stress. If stress is final within the word, secondary stress will fall on every odd syllable186

counting from the beginning of the word, but it cannot be adjacent to the syllable with primary187

stress. Łukaszewicz and Mołzcanow (2018) provide evidence for long words that have stress on188

the sixth syllable: the acoustic measurements (primarily syllable duration) provide clear evidence189

that the first and third syllable have secondary stress. These facts suggest that Ukrainian can have190

two unstressed syllables immediately before the stressed syllable, which is well-attested outside191

Slavic (Elenbaas and Kager 1999; Martı́nez-Paricio and Kager 2015). The Ukrainian stress192

pattern will be examined further in (7).193

Polish has also been described as having secondary stress on every odd-numbered syllable194

within the word, as long as that syllable is not adjacent to the syllable with primary stress (e.g.195

Rubach and Booij 1985; Franks 1985; Hammond 1989). A detailed acoustic investigation by196

Newlin-Łukowicz (2012), however, suggests that Polish does not have this type of secondary197

stress: the vowels appearing in odd-numbered syllables have similar length, pitch and intensity198

than those appearing in even-numbered syllables. Newlin-Łukowicz (2012) nevertheless revealed199

that multiple stress is present in compounds, but the two stressed syllables need to be at least two200
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syllables away from one another ("nOvO-mOd"nEmu ‘modern.GEN’, but nOvO-"mOdn1 ‘modern’) .201

The data was reexamined by Łukaszewicz (2018) who found that relative onset duration was202

highly significant in determining where secondary stress falls. She proposes that secondary stress203

falls on every odd-numbered syllable of the word, but not when adjacent to primary stress,204

mirroring the cross-linguistic tendency to avoid stress clashes (Alber 2005). Therefore, Polish205

seems to have both secondary stress within non-compounds and additional compound stress.206

Compound stress is fairly well studied in Russian. Unlike Polish compounds which are207

considered to be separate prosodic words, each with its own stress, the evidence suggests that208

Russian compounds are part of the same prosodic word. Gouskova (2010) notes the lack of final209

devoicing in the middle of the compounds and vowel reduction of the linking vowel which210

depends on the following stress. Phonetically, secondary stress is realized as increased vowel211

duration (when compared to unstressed vowels) and higher intensity (Gouskova and Roon 2013).212

In compounds, the final stem retains stress, while the presence of secondary stress on the initial213

stem is determined by several factors (Avanesov 1964; Roon 2006). In order to receive secondary214

stress, the first stem must have underlying stress (Revithiadou 1999). Second, secondary stress is215

more likely the more distant it is from the primary stress (Avanesov 1964; Yoo 1992). Third,216

secondary stress is more frequent or acceptable in low frequency compounds, and less acceptable217

in high frequency compounds (Gouskova and Roon 2009; Gouskova 2010). Finally, stress is also218

dependent on sonority in short stems (Gouskova and Roon 2013).219

Footing220

The typological differences across Slavic languages are consistent with a phonological analysis221

using metrical feet (Liberman and Prince 1977; McCarthy 1982; Idsardi 1992; Hayes 1995;222

Kager 2007), that is, prosodic units consisting of up to two syllables, of which exactly one bares223

stress. Unstressed syllables can form a foot with another stressed syllable or remain unfooted. To224

illustrate, consider the forms from Ukrainian in (7), which are transcribed based on the acoustic225

results of Łukaszewicz and Mołzcanow (2018). As we can see, the words exhibit both primary226
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and secondary stress. Recall that primary stress is lexical, whereas secondary stress falls on every227

odd-numbered pretonic syllable (in the words shown), but cannot be immediately adjacent to the228

stressed syllable. The binary distribution of secondary stress presents evidence for footing. Feet229

in Ukrainian are mostly binary, as we can see in the first example. The first foot in ‘an American’230

consists of a syllable with secondary stress and a syllable with primary stress. The second foot is231

headed by the syllable with primary stress. This can be represented abstractly with the symbols232

for syllables, being grouped into feet.233

(7) Footing in Ukrainian (data based on Łukaszewicz and Mołzcanow 2018)234

Stress only Footing

­amErI"kanEţj (­amErI)("kanEţj) (­σσ)("σσ) ‘an American’

­arO­matIzu"VatI (­arO)(­matI)zu("VatI) (­σσ)σ("σσ) ‘to flavor’

­munji­ţIpalji"tEt (­munji)(­ţIpa)lji("tEt) (­σσ)(­σσ)σ("σ) ‘municipality’

235

Not all syllables are grouped into disyllabic feet in Ukrainian. In ‘to flavor’ the antepenultimate236

syllable is not footed, as it is unstressed. When stress is final, Ukrainian has monosyllabic feet, as237

in ‘municipality’.238

Feet are widely used in phonology, and they predict not only the distribution of stress, but also239

other suprasegmental and segmental patterns. Slavic languages differ in whether they have fixed240

or lexical stress, and if they have fixed stress, it can be towards the beginning or end of the word,241

which mirrors the cross-linguistic stress typology. Secondary stress introduces additional242

phonological distinctions. In Polish, for instance, we can make generalizations about secondary243

stress by referring to the beginning of the word, whereas primary stress is built towards the end of244

the word (Hammond 1989). Polish further allows unfooted syllables at the end of the word in245

certain loanwords (4-b). Other languages offer segmental evidence for stress. In Slovenian, mid246

vowels under secondary stress are tense while they are lax when unstressed (6).247

Table 2 presents an overview of footing in Slavic languages. The languages differ whether248

they allow only one foot or more. For instance, in Bulgarian and Macedonian there is no evidence249

for secondary stress, and hence for more than one foot per word. In Upper and Lower (Gordon250
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2002) Sorbian, primary stress is initial, whereas secondary stress is penultimate, suggesting that251

only two feet are allowed per word—each aligned with the opposite end.252

By a large margin, most languages of the world have trochaic feet, where the first syllable of253

the foot is stressed (Kager 2007). Within Slavic, Russian is typically analyzed as having iambic254

feet (e.g. Gouskova 2010), which has to do with the fact that the pretonic syllable has different255

reduction facts than all other syllables. This way it is possible to formally distinguish the256

unstressed syllable within the foot from the stressed syllable and all other unstressed syllables257

(outside the foot). Belarusian resembles Russian in terms of reduction, suggesting an iambic foot,258

but there are no analyses of stress in compounds and in other unstressed positions.259

Footing is generally not affected by vowel length. In Czech, for instance, feet are disyllabic260

regardless of whether those syllables contain long and short vowels. There are two known261

exceptions to this. Bethin (1998) suggests that the distribution of feet in Slovak is dependent on262

vowel length. Zec (1999) shows that in BCS, footing depends on vowel length, and interacts with263

tone as well. While BCS offers no evidence of secondary stress, the distribution of tone is264

informative of the footing in the language. Both patterns are discussed in detail in the following265

sections.266

Vowel length267

Vowel length is a contrastive property in four Slavic languages: Czech, Slovak, BCS, and268

Slovenian. I first discuss the phonological patterns affecting vowel length, followed by the269

phonetic factors.270

Distribution271

Generally speaking, languages can distinguish long and short vowels in both stress and unstressed272

positions. This is found in Czech in Slovak. In BCS, however, unstressed long vowels are273

possible only in posttonic positions, while in the traditional description of Slovenian long vowels274

are limited to the stressed position. In addition to monophthongs, vowel length can affect other275
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Table 2: Footing in Slavic languages. Example footing is shown for words of 5 and 6 syllables.
Lexical stress is assumed to be on the initial syllable, except for Russian and Ukrainian where
primary stress is on the antepenultimate syllable. Quantity affects footing, but it is not included in
this table, with the exception of Slovak and BCS (see text for further discussion).

Foot

Secondary Examples

# Type Primary Allowed Alignment Languages σσσσσ σσσσσσ

1 trochee right multiple initial Polish (­σσ)σ("σσ) (­σσ)(­σσ)("σσ)
2 trochee right none Macedonian σσ("σσ)σ σσσ("σσ)σ
3 trochee left one final Sorbian ("σσ)σ(­σσ) ("σσ)σσ(­σσ)
4 trochee left multiple final or Czech ("σσ)σ(­σσ) ("σσ)(­σσ)(­σσ)

initial ("σσ)(­σσ)σ
5 trochee left multiple long vowel Slovak ("σσ)(­σ:σ)σ ("σσ)(­σ:σ)(­σ:σ)
6 trochee lexical none Bulgarian ("σσ)σσσ ("σσ)σσσσ
7 trochee lexical multiple tone/morpheme BCS σσ("σ́)(σ́)σ ("σ́)(σσ)(σσ)σ
8 trochee lexical multiple word edges Ukrainian (­σσ)σ("σσ) (­σσ)(σσ)("σσ)
9 trochee lexical multiple primary stress Slovenian ("σσ)(­σσ)(­σ) ("σσ)(­σσ)(­σσ)

10 iamb lexical compounds lexical Russian σσ-(σ"σ)σ (σ­σ)-σ(σ"σ)σ

segments as well. In Slovak, for instance, syllabic liquids distinguish vowel length.276

Multiple long vowels are often restricted. An example comes from the Slovak rhythmic law:277

two long vowels cannot occur in sequence, as shown in (8). The nominative plural suffix is278

underlyingly long (a), but it becomes short when the preceding vowel is long (b). Diphthongs are279

phonologically long, so the nominative plural suffix is realized as short in (c).280

(8) Slovak rhythmic law: NOM.PL surfaces as short (Kenstowicz and Rubach 1987)281

‘NOM.SG’ ‘GEN.SG’ ‘NOM.PL’

/-O/ /-a/ /-a:/

a. "mEstO "mEsta "mEsta: ‘town’

"pi:smEnO "pi:smEna "pi:smEna: ‘letter’

b. "dla:tO "dla:ta "dla:ta ‘chisel’

"vi:n "vi:na "vi:na ‘wine’

c. "hniEzdO "hniEzda "hniEzda ‘nest’

282

Vowel length is considered to be distinct from quantity, or syllable weight (Newman 1972; Allen283
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1973; Zec 1988/1994, 1995). Some languages distinguish two types of syllables: heavy syllables,284

which contain long vowels or closed syllables; and light syllables, which contain short vowels in285

open syllables. Within Slavic, there is little evidence that syllable codas contribute to286

phonological weight.287

Phonetic realization288

Long vowels are primarily distinguished from short vowels in terms of their duration, but this289

differs from language to language. In Czech, for instance, long vowels are about twice as long as290

short vowels (see Palková 1997:179 for a review). This length difference is, however, often291

accompanied by a difference in vowel quality, possibly through undershoot, that is, the292

articulatory overlap from adjacent consonants (Lindblom 1963). This difference in vowel quality293

is, however, not uniform across all vowels in Czech. The high front vowel contrast is typically294

transcribed as qualitative in addition to quantitive ([i:] versus [I]), as confirmed by studies of295

vowel quality (Palková 1997; Dankovičová 1997; Šimácková et al. 2012). Podlipský et al. (2009)296

show that long vowels are between 1.25 and 2.24 times longer than short vowels. This range is297

affected by the position in the phrase, with phrase-final syllables being longer overall and having298

somewhat smaller relative length differences). The length distinction is more substantially299

affected by vowel quality: for the high front vowel [i] in non-final positions, the length ratio is300

only 1.25, the smallest among all vowels (the next vowel is [u] at 1.40). Podlipský et al. (2019)301

provide results of a perception experiment showing that Czech speakers make use of spectral cues302

(that is, vowel quality) in addition to duration to distinguish vowel length.303

Similar duration differences between long snd short vowels are found in Slovak and BCS.304

Sabol (1984) reports that long sonorants, which includes the liquids, are about 1.6 times longer305

than short sonorants (125 ms versus 79 ms), although this varies depending on speech style: the306

smallest ratio is found in colloquial speech and the largest in journalistic style (1.34 versus 1.66 in307

Sabol and Zimmermann 1986). In BCS, long stressed vowels are about 1.7 times as long as short308

stressed vowels (Lehiste and Ivić 1986).309
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In this context, Slovenian stands out, with long vowels being only between 3% and 11%310

longer than short vowels if averaged by vowel quality across all existing studies (Jurgec 2011). In311

some studies, “long” vowels are in fact shorter. For instance, long [u] reaches only 94% of the312

duration of short [u] in Srebot Rejec (1988). This led to a consensus among Slovenian researchers313

according to which Standard Slovenian no longer distinguishes vowel length (Petek et al. 1996;314

Srebot Rejec 2000; Jurgec 2010a). The only exception is the low vowel [a] (with a difference of315

28%), which has been interpreted as a qualitative ([a] vs. [2]) rather than a quantitive distinction316

(Jurgec 2011).317

Tone318

I now turn to BCS and Slovenian, which have been described as having pitch accent systems319

(Hyman 2006; van der Hulst 2011). This means that the languages distinguish both tone and320

stress, with interactions between the two. As we will see, however, the two languages differ: in321

Slovenian, stress is predictable from tone, whereas in BCS stress can affect the distribution of322

tone, and vice versa (Zec 1999). In addition, BCS distinguishes vowel length, which adds an323

additional layer of complexity. I first review BCS, followed by Slovenian. Finally, I examine tone324

in regional dialects of both languages and in other Slavic languages.325

BCS326

BCS distinguishes all three suprasegmental properties: stress, vowel length, and tone. Stressed327

syllables are about 40% longer than unstressed syllables of the same quantity and typically have328

higher intensity (Lehiste and Ivić 1986). Posttonic vowels in particular are significantly shorter329

than stressed short vowels (70 versus 110 ms; Pletikos Olof and Bradfield 2019). As well, the330

vowel space of stressed vowels is larger than that of unstressed vowels, which is particularly true331

for short vowels (Lehiste and Ivić 1986:§2.5). Long vowels have longer duration than short332

vowels, and this is true for both stressed and unstressed vowels. Lehiste and Ivić (1986) report333

that that long stressed vowels are about 1.7 longer in duration than short stressed vowels;334
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Pletikos Olof and Bradfield (2019) report a factor of 1.4. Finally, the pitch and intensity contours335

of words that are otherwise identical in terms of stress and vowel length are distinctive: Lehiste336

and Ivić (1986) show that the key measure is the peak of fundamental frequency (F0). The337

so-called Falling tone has this peak earlier in the duration of the stressed syllable. The F0 peak is338

typically at 20–30% of the stressed syllable for long vowels and 40–50% for short vowels. This339

differs from the Rising tone where the vast majority of realizations have the F0 peaks at the very340

end of the stressed syllable or, even more commonly, in the following syllable (Lehiste and Ivić341

1986:§2.2). Perceptually, it is this F0 peak that is the most prominent cue to the discrimination of342

pitch contrasts.343

The prosodic contrasts are shown in (9), with stress, tone and quantity clearly indicated. I344

follow a large body of literature in interpreting the pitch tracks as follows. Falling contours are345

realized as a High tone on the first mora of the stressed vowel, be it short [á] or long [áa]. Low346

tone is not marked in these transcriptions and will be omitted in what follows. Rising contours are347

conversely marked as a sequence of two High tones, one of which appears on the posttonic348

syllable, reflecting the phonetic realization. In these transcriptions, all three suprasegmental349

properties are transcribed separately.350

(9) BCS prosodic contrasts (data from Godjevac 2000; Landau et al. 1999)351

Long Short

Stressed Falling "ráaVan ‘plain’ "ÓraO ‘he plowed’

Rising "raáVán ‘flat’ "ÓráO ‘eagle’

Unstressed "kúutCaa ‘house.GEN.PL’ "kútCa ‘house.NOM.SG’

352

These phonetic descriptions obscure the fact that the three suprasegmental properties are353

interdependent. The relationship between stress and tone is what characterizes BCS as a354

pitch-accented language. There are three separate restrictions. First, the position of stress is355

predictable from the tone in most accounts (to be elaborated below). Second, stress can fall on356

any syllable of the word but not on the final syllable of a polysyllabic word. Third, tone is entirely357

predictable in monosyllabic words and in non-initial syllables of polysyllabic words. In358
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monosyllables, tone is always Falling. In non-initial positions in polysyllables, tone is always359

Rising. Put differently, the only position where the tonal contrast is possible is in initial positions360

of polysyllables. An additional restriction affects vowel length, which is contrastive in stressed361

and posttonic syllables, but all vowels are short in pretonic positions.362

How can we account for the distribution of the three prosodic properties phonologically? In363

most accounts, vowel length is lexical. Moreover, if tone is underlyingly linked to a particular364

position within the morpheme, then stress is also predictable (Inkelas and Zec 1988; Zec 1993;365

Langston 1997; Gvozdanovič 1999). For instance, the distinction between ‘plain’ and ‘flat’ is the366

position of the High tone in the underlying representation: in ‘plain’ it is marked on the first mora367

of the initial syllable /"ráaVan/ whereas in ‘flat’ it is marked on the last mora /"raaVán/, and the tone368

subsequently spreads to the preceding vowel: this leftward spread is a general rule in BCS.369

An alternative interpretation of these facts was proposed by Zec (1999), who argues that BCS370

presents a rare case of a language in which stress and tone interact, so that stress is not entirely371

predictable from tone. There are both conceptual and empirical facts to favor this analysis. To372

start with, tone in BCS prefers to dock at the end of morphological domains, whereas stress373

gravitates towards the beginning of the word. Zec (1999) proposes that BCS morphemes are either374

toneless or have a High tone (10). Toneless morphemes receive initial stress by default: bOOg→375

("bOOg) ‘god’. Because toneless stressed vowels are illicit in BCS, an initial High tone is inserted376

by default: ("bOOg)→ ("bÓOg). In this system, tones must be represented phonologically (e.g. as377

autosegments, Goldsmith 1976), and they interact with footing. BCS has trochaic feet, which can378

consist of a single long syllable or two short syllables. Toneless roots with a single short vowel379

must be lengthened to satisfy the prosodic minimum—hence lud → luud ‘human being’. The380

second class of morphemes has a High tone, which docks towards the end of the relevant381

morphological domain (root or specific derivational morphemes). In ‘madness’, for instance, the382

High tone is realized on the suffix -ost, because it marks the edge of the relevant morphological383

domain. Subsequently, the High tone spreads to the immediately preceding syllable in order for384

the stress to be as close as possible to the beginning of the word, but it cannot spread farther.385
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(10) BCS interaction of stress and tone (after Zec 1999)386

Toneless roots /lud/ ("lúud) ‘mad’ ("lúdOst) ‘madness-GEN’

/bOOg/ ("bÓOg) ‘god’ ("bÓ)ga ‘god.GEN’

/Opaak/ ("ó)(paak) ‘vicious’ ("ó)(paa)(kOst) ‘viciousness-GEN’

/dEVEr/ ("dÉ)(Ver) ‘brother-in-law’ ("dÉ)(VEra) ‘brother-in-law-GEN’

H-toned roots /rakH/ ("rák) ‘crab’ ("rá)ka ‘crab.GEN’

/gluupH/ ("gluú)(pá) ‘stupid-FEM’ ("gluú)(pÓst) ‘madness’

/junaakH/ ("jú)(náak) ‘hero-NOM’ ju("naá)(ká) ‘hero-GEN’

/prOtagOnistH/ prOta("gÓ)(ńıst) ‘protagonist’

387

388

The advantage of this view of BCS pitch accents is in the interplay between tone and stress389

patterns, which are interrelated. Zec’s analysis also captures new generalizations about the390

directionality of stress and tone in the language. Under this view, the pitch patterns are entirely391

predictable from morphological information (where the domain boundaries are found and which392

morpheme contains a High tone). Finally, this approach helps us identify the foot domain in BCS.393

Trochees in BCS are sensitive to quantity (they are at most bimoraic), tone (they cannot contain394

two High tones nor have a High tone on the second mora). An added benefit is the successful395

account of quantity alternations found in monomoraic roots without segmental suffixes.396

Slovenian397

Pitch accent is also found in Slovenian. Slovenian resembles BCS in limiting the tonal contrast to398

the stressed position (and its phonetic realization to the tonic and immediately posttonic399

syllables), but the phonological patterns of the two languages are quite different.400

First, Slovenian does not restrict tone in terms of the position of the word: the two contrastive401

tones can appear in any position within the word. Consider the paradigms of disyllabic roots in402

(11). While the majority of disyllabic roots have root-final stress, there is also substantial number403

of nouns with penultimate stress. The two tones are contrastive in both positions. Notice the404

optional tonal alternation in the instrumental plural, where all nouns may have the same tone. In405
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BCS, we saw that tone is predictable from the position of stress, such as in non-initial syllables of406

polysyllables, but this is not the case in Slovenian.407

(11) Slovenian tonal patterns in disyllabic nominal stems408

‘step’ ‘fool’ ‘snow’ ‘July’

NOM.SG ko"Rák be"dàk "kájak "jùlij

GEN.SG ko"Rák-a be"dàk-a "kájak-a "jùlij-a

NOM.PL ko"Rák-i be"dàk-i "kájak-i "jùlij-i

INSTR.PL ko"Rák-i be"dák-i "kájak-i "júlij-i

409

Phonetically, Slovenian pitch contrasts are realized primarily on the stressed and the following410

syllable. Srebot Rejec (1988) describes the key difference in the F0 peak. As in BCS, the Falling411

tone has the F0 peak at around two thirds of the stressed syllable, whereas the Rising tone has the412

F0 peak in the immediately posttonic syllable. In addition, the vowels with Rising tone are413

between 14% and 31% longer, depending on the speaker. Jurgec (2010b) instead characterizes414

these distinctions in terms of the relative pitch in the tonic and posttonic syllables. In (11), I415

transcribe these tonal patterns with the High tones corresponding to what is traditionally termed416

Falling tone, and Low tones corresponding to Rising tones. Phonetically, there is a second tone on417

the final syllable, but its identity is entirely predictable: High tones are followed by Lows, and418

vice versa (e.g. ko"Rák-à in the narrow transcription). In words with final stress, the phonetic419

realization is falling or rising (e.g. ko"Râk).420

In addition to a tonal contrast, Slovenian distinguishes stress. Stressed syllables are longer421

than unstressed syllables (Srebot Rejec 1988; Tivadar 2008) and they exhibit a substantially422

different vowel inventory. Phonetically, the vowel space is much smaller in posttonic syllables423

and even more reduced in pretonic positions (Jurgec 2006, 2011). Phonologically, there is424

neutralization of the tense/lax contrast in mid vowels. Most traditional description of Slovenian425

also report contrastive vowel length distinctions (e.g. Toporišič 1976/2000; Herrity 2000), but426

systematic length have never been documented in the literature, despite several comprehensive427
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studies. As such, I transcribe all forms without length distinctions.428

Another difference between Slovenian and BCS has to do with vowel quality. BCS shows429

vowel length alternations across paradigms, but Slovenian shows vowel quality distinctions in430

non-high vowels instead (e.g. pRo"mÉt ‘traffic-NOM’ ∼ pRo"méta ‘-GEN’). In terms of the analysis,431

while the BCS tonal contrasts may interact with vowel length in this case, this analysis is432

impossible in Slovenian. This alternation is part of the larger pattern affecting mid lax vowels,433

which have largely predictable tone: Low in non-final syllables and High in final syllables434

(Becker and Jurgec 2017).435

The final difference between the two languages regards footing. Slovenian has robust436

secondary stress, which is reflected in vowel quality (6). The distribution of secondary stress, and437

hence footing, is syllabic and predictable from lexical stress, which means that a438

quantity-sensitive connection with tone, as found in BCS, in unavailable.439

In summary, we have seen that BCS has morphological tone and stress distribution governed440

by phonological operations, but Slovenian cannot be analyzed similarly. Most approaches thus441

assume that Slovenian has lexical High and Low tones (Gvozdanovič 1999; Jurgec 2007; Becker442

and Jurgec 2017), while the position of stress is predictable.443

Other varieties444

The previous discussion was limited to the standard varieties of BCS and Slovenian. For BCS, it445

was the Neo-Shtokavian variety. Beyond that, the Chakavian variety distinguishes three pitch446

accents—see Langston (2006) for an extensive analysis within the framework of Autosegmental447

Phonology. The Kajkavian dialects are non-tonal, and some, including that of Zagreb, have lost448

the vowel length distinction (Pletikos 2008). Similar variation is found in Slovenian. There are449

varieties that distinguish both pitch and vowel length (although note the paucity of acoustic data,450

Neweklowsky 1973), varieties without tonal distinctions but with contrastive vowel length (Jurgec451

2019), and finally varieties without tone or quantity (also considered standard). In fact, the tonal452

distinctions in Slovenian are on the vane (Srebot Rejec 1988, 2000). Perhaps unique in Slavic is453
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the dialect of Žiri, which contrasts all three prosodic properties: vowel length and tone are454

contrastive both in stressed and immediately posttonic syllables (Stanonik 1977).455

Turning to other branches of Slavic, recall that East Slavic languages have distinctive stress.456

There are, however, a few dialects with additional long pretonic vowels and a fixed tonal contour457

that depends on vowel quality (Bethin 2006). For instance, in the Malyja Aucjuki dialect of458

Belarusian, words with a pretonic non-high vowel have different prosody depending on the459

stressed vowel. When the stressed vowel is high, the pretonic vowel is long with a rising pitch460

contour (e.g. [nǎ: "wùljiţu] ‘onto the street’), while a non-high stressed vowel is preceded by a461

short vowel and Low pitch ([nà "pjÊnj] ‘onto a/the tree stump’). In this dialect, both pitch and462

quantity are non-contrastive. This situation resembles the interactions between stress and vowel463

quality (Becker and Jurgec 2020) or between tone and vowel quality (Becker and Jurgec 2017) in464

Slovenian, even though tone is contrastive in the language.465

Conclusions466

This paper provides an overview of the prosodic systems of contemporary Slavic languages with467

a focus on the phonetic characteristics and typological differences. The first key typological468

difference concerns whether stress is chiefly determined by morphological factors, as in the469

lexical stress systems of East Slavic and most of South Slavic, or mostly by prosodic factors, as in470

the fixed stress systems of West Slavic and Macedonian. The second typological difference has to471

do with the presence of tone. In BCS and Slovenian, tone interacts with stress, affecting stress472

patterns. This differs from some regional dialects in East Slavic, where tone is predictable from473

the position of stress and segmental patterns. Not attested in Slavic are prosodic systems in which474

tone is entirely divorced from stress (found in Angaatiha, Hopi, and Eastern Popoloca, among475

many others; de Lacy 2002). Future research into the prosodic systems of Slavic, including the476

expansion of our comprehension of regional and sociolinguistic variation, might uncover other477

ways in which stress can interact with the morphological structure as well as with other478

suprasegmental and segmental properties.479
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Landau, Ernestina, Mijo Lonarić, Damir Horga, and Ivo Škarić. 1999. Croatian. In Handbook of578

the international phonetic association, 66–69. Cambridge: Cambridge University Press.579

Langston, Keith. 1997. Pitch accent in Croatian and Serbian: Towards an autosegmental analysis.580

Journal of Slavic Linguistics 5:80–116.581
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knigoizdatelstvo.596
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Scatton, Ernest A. 1993. Bulgarian. In The Slavonic languages, ed. Bernard Comrie and646

Greville G. Corbett, 188–248. London, New York: Routledge.647
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Tivadar, Hotimir. 2008. Kakovost in trajanje samoglasnikov v govorjenem knjižnem jeziku.659
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