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The Lithuanian language, together with Latvian, belongs to the Baltic branch of the Indo-
European language family and to the group of Eastern Baltic languages. The two surviving
Baltic languages have many common features of phonemic inventories: opposition of long
and short vowels, an abundance of diphthongs, a system of pitch accent. They have also
developed substantial differences, e.g. Latvian has fixed stress and a set of palatal consonants,
while Lithuanian has free (distinctive) stress and a phonological opposition between palatal-
ized and non-palatalized consonants (Poliakovas 2008: 9, 42; Dini 2019: 577; Jaroslaviené
et al. 2019: 263; Gelumbeckaité & Pakerys 2020). In contrast to other Indo-European
languages, the Baltic languages have lost j between a consonant and a front vowel, and
have preserved m, rather than assimilated it, before the dental consonants d, ¢, which has
not become n' (Endzelynas 1957: 8). Lithuanian has preserved the manner of articulation
of Indo-European plosive consonants (Bonfante 2008: 40). As a result of the continuous
and long-lasting contact of Baltic with Slavic languages, these language groups also share
common linguistic features (discussed later).

Today, Lithuanian is spoken by approximately three million people living for the most
part in the Republic of Lithuania, located in the central part of Europe on the south-eastern
coast of the Baltic Sea (see Figure 1); Lithuanian is also spoken by national minorities in
Latvia, Belarus and Poland, and by respective immigrant communities in the USA, Canada,
the United Kingdom, Ireland, Spain, South America and elsewhere. Although the number of
Lithuanian speakers is not large, and their geographical distribution relatively limited, differ-
ent historical, social and other factors (for example, Baltic tribal substrate, the late formation
of a standard language after Lithuania regained independence in 1918, the boundaries of the
old administrative units, the sedentariness of the rural population, etc., see Zinkevicius 20006)
have shaped the heterogeneity of the Lithuanian language, which is characterized by great

I As in Lithuanian Simtas ‘hundred’, simts in Latvian, but centum in Latin, and hundert in German.
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Note: More about Lithuanian regional variation, population, language norms and other related questions can be found in e.g. Mikulénieng et al. 2014,
2019; Alitkaite et al. 2017; Milianaité 2018, 2018; Lithuania 2020,

Figure 1 (Colour onling) Lithuania and bordering countries (Map of Lithuania 2020).

regional variation. One of the variants — Western Aukstaitian of Kaunas — served as a basis
for the Standard Lithuanian language that has the status of the official language.

This Illustration is based on a recording made by a female 48-year-old Lithuanian
native speaker whose pronunciation is representative of Standard Lithuanian. She works
as a researcher and speaks the Western Aukstaitian subdialect of Kaunas, which is closest
to Standard Lithuanian. The speaker grew up in a monolingual environment and stud-
ied additional foreign languages (Latvian, Russian, English and German) at school and
university.

The material for this paper was recorded with the help of a Tascam DR-100MK II digital
high-resolution audio recorder and an AKG C 520 head-set microphone. The signal was
sampled at a rate of 44.1 kHz (16-bit quantisation). The analysis of the sounds and prosodic
features was performed using the sound processing and analysis software program Praat
(Boersma & Weenink 2018). The data obtained were further processed using MS Excel and
SPSS (IBM Corporation).
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The Illustration contains examples (the transcribed words and the text of ‘The North
Wind and the Sun’) presented in a simplified transcription variant: the quantitative and more
important qualitative variants of phonemes are marked; however, more subtle qualitative vari-
ants that occurred due to such general laws of coarticulation as nasalization and labialization
are unmarked.

Consonants

The consonant system of the Lithuanian language consists of 45 consonant phonemes
(Pakerys 2003: 73; LG 2006: 39; Girdenis 2014: 224; Stundzia 2014b: 10). Six phonemes
(/f B x xi y yi/) are peripheral: they occur only in loanwords or onomatopoeic words (see
Consonant Table below).
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/p/
/pi/
/b/

/bi/

/m/

/mi/

i
1B/

v/
i/

1t/
16/

/d/

/di/

/s/

/si/

/z/

[*' pe:das]
["'pie:das]
[ beras]

["'bleras]

[*'me:ras]
[*' mig:las]

[*' femnas]
[' fienas]

[?'ve:das]
[ vize:d a]

[*'tetkAs]
[ tieika]

[%' deror]

[*' dizeira]

[?' seko:]

[*' sizeka]

['zuje]

padas
pédas
baras

beras

maras
mélas

fanas
fénas

vddas
véda

takas
téka

ddro

déra

sdko

séka

zija
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‘sole™

‘sheaf’
‘public bar’

‘bay,

‘plague’
‘lie’

‘fan’
‘blow-dry’

‘commander’
‘(s/he, it, they)
lead(s);
marries/marry’
‘path’

‘(s/he, it, they)
rise(s); flow(s);
marries/marry’
‘(s/he, it, they)
do(es),
make(s)’
‘(s/he, it, they)
match(es);
yield a good
harvest’

‘(s/he, it, they)
say(s)’

‘(s/he, it, they)
follow(s)’
‘(s/he, it, they)
scurries/scurry
about’

i/ [*'oiira]

N/ [Plepas]
/B ['bipa]

[§1 [*fela]

/7 [ filas]
3/ [*3eilas]

/31 ['3hlas]
i [*'tferdas]

i/ ['tfekas]
/&/ [V deulis]
/&I [ dgiemas]

it/ [*'retas]
/il ['riita]

i/ [*jomas]
kI [*keras]

/ki/

g/ [*geras]

[*' kiziras]

njra
lapas
lipa

sqla

Silas
zZdlas

Zilas
Cadas

cekas
dzaulis

dZemas
ratas

rita

Jonas

karas

kéras

garas

‘(s/he, it, they)
dive(s); is/are
dislocated’
‘leaf; page’
‘(s/he, it, they)
climb(s)’
‘(s/he, it, they)
freeze(s); is/
are getting
cold’

“forest’
‘reddish
brown’

‘grey’

‘Chad’
(country)
‘Czech’
‘joule’

jam’
‘wheel’

‘(s/he, it, they)
roll(s)’

‘John’ (name)

war’
‘bush’

‘steam’

2 A raised number ! before a stressed syllable signals the acute accent; a raised number > marks the
circumflex accent (for more details see section ‘Pitch accent (toneme)’ below). Short syllables do not
have pitch accents and are therefore not numbered. The Lithuanian transcription tradition is somewhat

different to the one used in this Illustration. For more information, see VLKK 2021.
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17/ [¥Ziize]  zPzia  ‘(s/he, it, they) |/g/ [*gieiras] géras  ‘good’
whine(s)’
fs/ [Ptseras]  cdras  ‘tsar’ /x/ ['xoras] choras  ‘chorus’
it/ ['tslexas] cechas  “workshop’ /xi/ ['xiebas] Chebas ‘Cheb’ (town)
/&/ [ d&uko:] dzitko  ‘resident of i/ ['yoras] Horas ‘Horus’
Dzakija’ (name)
(ethnographical
region,
GEN.SG.M)
I&i/ [diy'do]  dziudo  ‘judo’ N [ yera] Heéra  ‘Hera’ (name,
VOC.SG)
m/  [®neras] ndaras  ‘diver’

Palatalized and non-palatalized consonants

The Lithuanian language has secondary palatalization. The existence of palatalized and non-
palatalized consonants is one of the main phonological features of the Lithuanian consonant
system (as in Russian, for example). This feature distinguishes Lithuanian from another
Baltic language, Latvian, which has palatal and non-palatal consonants (Urbanaviciené et al.
2019: 327). Secondary palatalization is characterized by the elevation of the middle part of
the tongue towards the hard palate, and constitutes an additional articulatory feature of the
palatalized consonants. The only palatal consonant is /j/, e.g. jdunas ["ja&'unas] ‘young’,
Jjudkas [*juokas] ‘laughter’. Secondary palatalization in Lithuanian is regular, unlike in
Slavic languages, for example (see Yanushevskaya & Bunci¢ 2015: 222; Bird & Litvin
2021: 452—454): in Lithuanian each consonant has both palatalized and non-palatalized
counterparts.

Compared to the corresponding palatalized sounds, the articulation of the non-palatalized
consonants /1 [ 3/ is characterized by velarization (a secondary articulation involving
movement of the back of the tongue towards the velum), and Lithuanian non-palatalized
postalveolar /{ 3/ are labialized.

Both palatalized and non-palatalized consonants occur before back vowels, e.g. susti
['susitin] ‘grow scabby, wither’ : siusti ['siysiti]* ‘be in a bad temper; be angry’, gabis
[ga'bus] ‘talented’ : gabius [ga'biys] ‘talented ones’ (ACC.PL.M), trapus [tra'pus] ‘frag-
ile’ : trapius [tra'piys] ‘fragile ones’ (ACC.PL.M), galir [ga'lu] ‘end’ (INSTR.SG) . galini
[ga'liy] ‘(1) can’ (so called non-motivated palatalization®). Palatalized consonants are also
used before front vowels (e.g. #yléti [ti:"lie:ti] ‘be silent’, néséme [*niz: fie:mie] ‘(we) car-
ried’, kietis [''kiietiis] ‘sagebrush’) and before other palatalized consonants or the palatal
/j/ (so called motivated palatalization), e.g. balti [bal't] ‘white’ (NOM.PL.M), balsitis
[bali'siys] ‘vowels’ (ACC.PL), pjauni ['pijeerunit] ‘(you) cut; saw; reap’ (SG). At the end
of a word, the opposition between palatalized and non-palatalized consonants is neutral-
ized to non-palatalized consonants (Balode & Holvoet 2001: 48), e.g. eiti [*'e1-ti1] ‘g0’ — eit
[Perrt] ‘go’, kélsiu ["kize-Usiy] “(I) shall raise, lift’ — kels [*'kiel's] “(s/he, it, they) will raise,
lift’.

3 For animated images of speech articulators pronouncing Lithuanian sounds, see TARTIS.

4 On orthography, the palatalization of the consonants that occur before back vowels is signaled by i. In
other cases, the orthography does not capture palatalization.

5> The source of this palatalization is not synchronically transparent but occurs before an etymological [j]
that has since been lost (Kazlauskiené 2018: 52). Elsewhere palatalization is motivated, i.e., predictable
based on the following vowel.
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Figure 2 Speech articulators activity for pronouncing non-palatalized /1/.

Figure 3 Speech articulators activity for pronouncing palatalized /1i/.
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The consonants /k g/ in consonant clusters are only pronounced non-palatalized, even if
there are palatalized consonants next to them (Girdenis 2001 [2000]: 411-413; LG 2006: 37),
e.g. zifigsnis [*3mi-ksiniis] ‘step’, virkde ["vidgdie:] ‘(s/he, it, they) made smb. cry’. The
consonants /ki g xi yi/ form a separate palatalized subgroup of palatalized velar consonants
because they are articulated not by raising the tongue back farther towards the hard palate
but by raising the tongue middle towards the hard palate (for a comparison of the acoustic
features of the velar consonants /k g/ and the palatalized velar consonants /ki @i/ see Indricane
& UrbanavicCiené 2017: 33-72).

The articulation of the non-palatalized /1/ also differs sharply from that of /li/, e.g. Litkas
['lukas] ‘Luke’ (name) and litkas ['lykas] ‘hatch’, planas [*ple:nas] ‘plan’ and plynas
["'piliiznas] ‘bare; smooth; open’. The consonant /I/ can have a strongly velarized articula-
tion and the tongue blade creates a dental contact. The palatalized /li/ is articulated with the
front part of the tongue touching the alveolar ridge (see Figures 2 and 3, for an animated view
see TARTIS).

The second formant of non-palatalized /1/ is lower than in the case of its palatalized coun-
terpart /li/, namely, in F2 stable part — male data [1] is 930 Hz, [li] F2 — 1720 Hz; female data
[1] F2 — 1210 Hgz, [l] F2 — 1860 Hz (Urbanaviciené et al. 2019: 208). Acoustical investiga-
tion of the palatalization of consonants has revealed that locus equations® (see Figure 4)
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Note: The material for Figures 4-6 was read by six male speakers, aged 21-42 years. Each segment was repeated three times. There were 15
isolated prevocalic CVC sequences, i.e. about 270 tokens, for each consonant. Long CVC syllables were pronounced with a circumlex accent (because
circumflex is the non-marked variant in the final syllable of words, including monosyllables).

Figure 4 Locus equations: Lithuanian non-palatalized (@) and palatalized (@) consonants (male data).

% Locus equations include two variables: F2 value at the onset of the vowel (F2oyse;) and F2 value in the
steady-state (F2piqaie). The change of the two constant values, slope and y-intercept, depends on the
place of articulation in consonants, but also on the effects of coarticulation (Sussman 1994).
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Figure 5 Relative amplitude of Lithuanian fricatives and affricates: non-palatalized (@) and palatalized () consonants (male
data, 270 tokens for each consonant).

conclusively show the difference between the palatalized and non-palatalized consonants
(Ambrazevicius 2012: 15; Ambrazevicius & Leskauskaité 2014: 263; UrbanaviCiené et al.
2019: 279).

The F2 loci of palatalized consonants are compactly concentrated in the upper part
of the coordinate plane, whereas the loci of non-palatalized consonants are less densely
arranged in the lower part. This arrangement is determined by a general additional articu-
lation (raising the body of the tongue towards the hard palate) characteristic of palatalized
consonants, whereas non-palatalized consonants have no common articulatory component
uniting them (Urbanaviciené 2019: 103—118). It was also noted that spectrum models of
the palatalized consonants had more intensive spectral peaks or areas of energy concentra-
tion (Dereskeviiiité 2013: 138). Palatalization also increases the relative amplitude’ of the
palatalized obstruents (see Figure 5).

In palatalized/non-palatalized pairs, apart from a couple of exceptions (i.e. [xi] and [X],
[3] and [3]), the mean relative amplitude of the palatalized fricative or affricate is usually
higher than that of the corresponding non-palatalized obstruent (Urbanaviciené et al. 2019:
232).

Voiceless and voiced consonants

Only obstruents contrast in voicing, i.e. /p/ — /b/, /pi/ — /bi/, t/ — /d/, 1t/ — /di/, K/ — /g/,
Xl — Igil, Isl — 1zl Isi| — 1231, I§] — I3/, I§il — /31, 1%/ — Ix/, /i — /il, e.g. puvo ['puvo:]
‘(s/he, it, they) decayed’ : bivo ['buvo:] ‘(s/he, it, they) was/were’, kdras [*ke:ras] ‘war’ :

7 Relative amplitude is the difference between the amplitude of fricatives/affricates and the amplitude of
the following vowel (Reetz & Jongman 2009: 248).
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garas [*ge:ras] ‘steam’, Silas ['fitlas] ‘forest’ : Zilas ['3i1las] ‘grey’. The articulation of
voiced and voiceless consonants is very similar (Pakerys 2003: 74): they are attributed
to the same classes by both the place and the manner of articulation. Obstruents assimi-
late in voicing to a following obstruent and are voiceless word-finally (LG 2006: 44), e.g.
nesti ['nigfitin] ‘carry’ — né[Z]damas ['niezdamas] ‘when carrying’, skristi ['sikkeitsitin] ‘fly” —
skri[z]damas ['skriizdamas] ‘when flying’, véZa [*vie:3A] ‘(s/he, it, they) carries/carry’ —
ve[s]ti ['viefitin] ‘carry’, lauzia ["leruzie] “(s/he, it, they) break(s)’ — lau[$]ti [Mle-ufiti]
‘break’, daiig [*dpu-k] ‘many, much’ — diiok ["duok] ‘(you) give’ (IMPERATIVE, SG), lyg
[Mi:k] ‘llke as if” — lik ['lik] (you) stay’ (IMPERATIVE, SG). The approximants /j 1 i
m mi n v r ¥/ do not trigger V01c1ng assimilation: they do not make a preceding voice-
less consonant voiced and always remain voiced themselves (DLKG 2005: 33), e.g. puslapis
[‘puslapits] ‘page’, kaitra [kar'tra] ‘heat’.

Featuring among the approximants are /v v/, which formally have voiceless fricative
equivalents /f fi/; however, they do not form real functional pairs (Pakerys 2003: 74). At
the end of a word, /v v/, similar to the approximant /j/, loses frication, becomes even
more voiced and turns into the non-syllabic [u], [1], forming secondary diphthongs with
the preceding vowels, e.g. sudiéu [su”diiey] ‘good-bye’, jiiroj ['ju:ror] ‘in the sea’, kédéj
[kie:*die:1] ‘on a chair’ (for the breakup of diphthongs into a vowel and /j/ or /v/ before
the vowels, see section ‘Diphthongs’ below). On the one hand, phonologically /j v v/ do
pattern with sonorants in permitting a preceding voiceless obstruent, but on the other hand,
with fricatives in a stricture between the speech organs (see TARTIS) In earlier grammars
frlcatlve consonants and approxrmants The current studies on the phonetics of Lithuanian
treat them in two ways: either as fricative consonants /v vi/ (e.g. Balode & Holvoet 2001:
48; AmbrazevicCius & Leskauskaité 2014: 167; Pakerys 2014: 91) or as approximants /v vi/
that undergo full (or partial) vocalization (Pakerys 2003: 75; LG 2006: 46; Girdenis 2014:
224; Kazlauskiené 2018: 50) and are generalized as phonemes. This Illustration presents the
classical phonological classification of Lithuanian consonants, which assigns /v v/ to approx-
imants. It should be noted that the contrast between approximants and voiced fricatives is also
not sharply defined in other languages (e.g. Russian — Yanushevskaya & Bunci¢ 2015: 223,
see also Johnson 2011: 122).

The voicing of obstruent consonants is evidenced by the duration of the release burst® —
voiced stops have lower average statistical values compared to their voiceless counterparts
with the same manner and place of the articulation (except for [b], [bi] and [p], [p] in pro-
nunciation of male, see Table 1). The duration of the release burst of voiceless plosives in
Lithuanian is 26 ms (male), 33 ms (female) and that of voiced plosives is 23 ms (male; except
for [b], [bi]), 15 ms (female); the duration of the release burst of voiceless affricates is 86 ms
(male), 85 ms (female), voiced affricates — 67 ms (male), 60 ms (female).

The data for relative amplitude show (see Figure 5) that voiced fricatives and affricates
typically have higher average statistical values compared to their voiceless counterparts:

8 In this article DURATION OF THE RELEASE BURST instead of VOICE ONSET TIME (VOT) is used to
characterize plosives and affricates (for more on the methodology for calculating the duration of the
release burst see Urbanaviciené et al. 2019: 57). VOT is an important feature of plosive consonants in
languages where the contrast between consonant voicing and voicelessness is created not only by the
activity of the vocal cords but also by aspiration. VOT values of Lithuanian voiced plosive consonants
are the same and VOT does not differentiate their place of articulation (Urbanaviciené et al. 2019: 239).
Therefore, it is more appropriate to analyze the duration of the release burst rather than the VOT. Studies
of VOT by other authors shows that the phonation of the Lithuanian voiced plosive consonants begins
before the noise burst and is continual, while the VOT values are negative and not precisely defined
(AmbrazeviCius & Leskauskaité 2014: 212).
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Table 1 Duration of the release burst of Lithuanian plosives and affricates (540 tokens for each
consonant) (according to Urbanaviiené et al. 2019: 165).

Male Female
Consonant Statistical Standard Statistical Standard
mean deviation mean deviation
(ms) (ms) (ms) (ms)
Plosives [p] 20 84 24 189
[pi] 19 80 24 147
[b] 52 101 21 100
[bi] 39 200 8 47
[t] 18 31 20 10.7
[t1] 24 8.7 29 131
[d] 16 120 10 43
[di] 20 9.1 14 14
[k] 36 10.7 52 143
[ki] 40 95 47 170
[g] 2 105 19 89
[g] 30 8.6 17 95
Affricates [ts] 94 241 87 2.1
[tsi] 92 164 84 269
[dz] 4 26.7 66 134
[dr] 80 26.0 68 16.7
[t] 79 2.7 85 234
[t 8 266 84 260
[d3] 53 139 56 148
[dsi] 59 224 61 143

Note: The material for Table 1 was read by six male and six female speakers, aged 21-42 years. There were 15 isolated
prevocalic CVG sequences for each consonant. Each segment was repeated three times. There were 270 tokens by male
and 270 tokens by female speakers.

the relative amplitude of voiceless consonants is 0.620-0.790 dB; that of voiced conso-
nants is 0.720-0.820 dB (Urbanaviciené & Indricane 2016: 171; Urbanaviciené et al. 2019:
283-284).

The differences in the voicing of plosive consonants do not affect the energy distribu-
tion across the spectrum, meaning the allocation of the consonant to a particular model of
the FFT spectrum — DIFFUSE FLAT/FALLING SPECTRUM vs. COMPACT SPECTRUM. Nor
is the contrast in the consonants being voiced/voiceless evident in the frequency of the
spectral peak of obstruent consonants, as the differences in the values of voiced obstruent
consonants and their voiceless counterparts are rather variable (Urbanaviciené et al. 2019:
278-279).

Affricates

Lithuanian affricates are closer in duration to fricatives than to plosives — compare the dura-
tion of the release burst: [t] — 18 ms, [ts] — 94 ms; [d] — 16 ms, [dz] — 74 ms (see Table 1). The
statistical mean and standard deviation of the frequencies of the spectral peak of affricates
and the corresponding fricatives [s], [z], [[], [3] are also higher than those of the plosives [t],
[d] (see Figure 6).
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Figure 6 Spectral peaks of Lithuanian affricates, fricatives [s], [], [f], [3] and plosives [t], [d]: voiceless (@) and voiced
(A ) consonants (male data: @, A in the center indicates statistical mean: @, A on the left - statistical
mean - standard deviation: @, A on the right - statistical mean + standard deviation).

The main language-specific patterns of assimilation

In the Lithuanian language, there is regressive (A<B) and progressive (A—B), as well
as close (contact) and remote (distant), partial and total assimilation (Pakerys 2003: 178).
Regressive close assimilation is most common. Cases of progressive and distant assimila-
tion are found in dialects as well as in diachronic phonetic processes. Lithuanian (as well
as e.g. North Slavic languages) is characterized by a particular sensitivity to the context of
vowel realization, i.e. by accommodative pronunciation, where the realizations of sounds in
adjacent positions overlap (Sawicka 2007: 83).

Adjacent sounds in Lithuanian assimilate as follows:

1. According to voicing, e.g. vogti [*vo:kti1] ‘steal’, grizk [*grii:fk] ‘(you) come back’
(IMPERATIVE, SG), néSdavo [miezdavo:] ‘(s/he, it, they) used to carry’, virkde
["virigdie:] “(s’/he, it, they) made smb. cry’, iSgifdo [i3"giir-do:] ‘(sthe, it, they)
heard’. The sonorants do not participate in this assimilation (see section ‘Voiceless and
voiced consonants’ above). Assimilation according to activity of vocal cords is partial
because consonants still differ in other features, i.e. no two identical consonants are
obtained.

2. According to the place of articulation. This type of assimilation can be partial (e.g.
vabzdziij [uabizi®'dsiu:] ‘insects’ (GEN.PL)) or total (e.g. pusSimtis ['pufiimitiis] ‘fifty’,
uzzvimbe ['vziviimibie:] “(s/he, it, they) hummed’). In the case of total assimilation,
when two identical consonants are obtained, additionally degemination takes place, i.e.
one of two consonants is omitted. Fricative compounds (S-S type, two (post)alveolar
fricatives) are not the same duration as in a similar word with a singleton, e.g. a morpho-
logical boundary (pus- 4 -simtis) increases the duration of the compound by a factor of
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approximately 1.06, and can be interpreted as an open juncture (Strimaitiené & Girdenis
1978: 64).

‘turn, overthrow, force’, spjduti ['sipije-uti] ‘spit’. This assimilation is partial because
consonants are adjusted only by palatalization.

Consonants can be combined according to several features at the same time, i.e. accord-
ing to voicing and the place of articulation (e.g. uZsakymas [v*se:kii:mas] ‘order’, piiszalis
['puzalits] ‘half-baked, half-raw’), according to the place of articulation and palatalization
(e.g. anksciaii [agikfi*tficu-] ‘earlier’, pavyzdzio [*pe:vi:zidsgio:] ‘example’ (GEN.SG)), and
according to the activity of the vocal cords and the place of articulation and palatalization
(e.g. megzciau ['mickfitfieu] ‘(1) would knit’, puszZiemis ['puziiemiis] ‘semi-winter’, uZsienis
['usiieniis] ‘foreign countries’).

At morpheme boundaries the consonants are also assimilated. There are productive alter-
nations that exist for all types of assimilation: one morphologically related form shows
the alternation and the other does not, e.g. assimilation of voicing (sésti [''sie:siti1] ‘to
sit’— sé[z]davo ["sie:zdavo:] “(s/he, it, they) used to sit’, de[k]ti ['diekti] ‘burn’ — déga
[*diee:ga] ‘it burns’); assimilation of palatalization (laisviaii [Ia”*'siviev] ‘more freely’ —
laisvai [Ia*'svar] “freely’, geriaii [gie*' vieur] ‘better’ — gerai [gig*rarr] ‘good’).

Due to the interaction with the adjacent velar and palatalized velar consonants /k ki g ¢/,
the nasal sonorants /n ni/ become velar; velar allophones [1) 1] are articulated, e.g. snifiga
[?'sinim ga] ‘it snows’, afika [*An-ka] ‘(s/he, it, they) goes/go blind> (Pakerys 2003: 86-87;
LG 2006: 4-45; Kazlauskiené 2018: 58—61).

Geminates arising across morpheme or word boundaries degeminate in Lithuanian, e.g.
pusseseré (< pus- + seseré) ['pusiesierie:] ‘cousin’ (F), is§6ko (< is- + Soko) [1'fo:ko:] ‘(s/he,
it, they) jumped out’, uzsuko (< uz- 4+ suko) [u'suko:] ‘(s/he, it, they) twisted; turned; turned
off; screwed up’. Degemination occurs at the junction of the prefix and the root or two stems;
also, by adding a clitic to an independent word. At the junction of two independent words,
both single consonant (if the words are closely related) or two consonants (in one or more
features) can be pronounced (Pakerys 2003: 175).

Vowels
i ® ou:
\..‘\ U
° 0
. ° A® D
e\ 8
» ®
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N ['diidis]  didis  ‘great’ le/  [Vgeler]  géle ‘(s/he, it, they) ached,;

stung’
e/ ['mietras] metras ‘metre’ | /=y [*Wasiti]  késti ‘suffer; endure’
P'oiefa]  nésa ‘(s/he, it, they)
carries/carry’

e/ ['pefiti]  pesti  ‘pluck’ | /e [*gre:fter] grgitg  “drill’ (ACC.SG)
[*'ke:sa] kdsa ‘(s/he, it, they) digs’

/A ['kasith]  kasti ‘dig’ o/ ['sto:go:]  stégo  ‘roof’ (GEN.SG)
[

/ol ['xoras]  choras ‘chorus’ | /u/ [Ppu:istw:] piisty  ‘(s/he, it, they) would

blow’
/vl [lupa] lipa  “(s/he,it, | /ie/ [*'Kiekis] kickis  ‘amount’
they)
peel(s)’
Ay [P'dindic] dpdi  “size; fuo/ [“puodas] piiodas ‘pot’
quantity’
(ACC.SG)

The latest linguistic studies on Lithuanian (LG 2006: 28; Girdenis 2009: 213-242;
2014: 113, 201-214; Kazlauskiené 2018: 40) suggest that the vowel system of Standard
Lithuanian consists of the following vowel phonemes of uniform (or non-gliding) and glid-
ing (non-uniform) articulation: the short monophthongs /1 € A o u/, the long monophthongs
/i e: &: er 0: ui/ and the gliding diphthongs /ie uo/’ which are characterized by the close-
ness of the articulation of the components and thus differ from other Lithuanian diphthongs
/A1 DU €1 Ul €U 31 ou/ (see the vowel chart above, where arrows indicate variable articula-
tion of /ie uo/). In the phonological system of Standard Lithuanian, the /ie uo/ function as
independent long vowels consisting of stable sounds, i.e. the vowel and a glide component,
which is pronounced differently depending on the prosodic features and co-articulation with
the first component and the adjacent consonant. The diphthongs /ie uo/ glide in the direction
of increasing back and open articulation, but it is complicated to divide it into two separate
components, therefore the entire diphthong is considered to be the syllable center. This is one
of many reasons to regard /ie uo/ as members of the phonological system of vowels rather
than diphthongs. Additionally, similar to long vowels, /i€ uo/ participate in the same morpho-
phonological alternations and before vowels they are not broken up into two syllables as
diphthongs are (see Tables 2 and 3).

The Lithuanian short phoneme /9/ is to be regarded as marginal because [d] is mainly
used in words of foreign origin and some proper nouns. The short optional phoneme /e/ is
also to be regarded as marginal. Instead of the optional close mid-high vowel [e] used only in
borrowed words, usually the simple short [g] is articulated. Moreover, speakers of Standard
Lithuanian cannot pronounce the short /e/ as a separate sound in isolation (Jaroslaviené 2015;
Jaroslaviené et al. 2019). In Aleksas Girdenis’ opinion, the short sound [e] ‘should not be
considered a true (even if marginal) phoneme since its purpose is not distinctive. Nor do its
optional usage and special expressive nuance allow us to treat it as a normal phoneme. In the

® According to their function in the syllable, the diphthongs /ie uo/ and /a1 DU e1 Ul gu o1 ou/ (as well
as the diphthongoid sequences /al €l 11 ul Am em 1M um An €n n un Ar er ir ur/) are functionally
equivalent to long vowels in contrasting in their distinctions in pitch accents (LG 2006: 25; see section
‘Prosodic system’ below).
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Tahble 2 Quantitative oppositions of the Lithuanian vowels.

Long vowels Short vowels
[i:] (1]
ks [*'pii:ks] ‘(s/he, it, they) will be angry pigs ['pitks] ‘(s/he, it, they) will become cheap’
jto [l'rJi:to:] ‘morning’ (GEN.SG) fito ['ritto:] (s/he, it, they) rolled”
paljs [pa*'liizs] ‘(s/he, it, they) will creep under palis [pA'lits] ‘it wil rain
brdf [Mbro:1iiz] brother (ACC.6) brfi [Mbro: Lit] ‘brother’ (voc.S6)
[u:] [u]
sks [*'skuzs] (s/he, it, they) will report on’ skus ['skus] ‘(s/he, it, they) will pesl; shave'
piisio [*'puzsto:] ‘puffed’ (BEN.S6.M) pisto ['pusto:] ‘there is a blizzard
vaikj [oar*'ku:] ‘children’ (GEN.PL) vaikd Tuar'ku] ‘child’ (INSTR.S6)
ramiff [ra’'miy:] ‘calm’ (GEN.PLM) ramig [rA'miy] ‘calm’ (INSTR.SG.M)
sauksty [Mferukftuz] ‘spoon’ (GENPL) sauksty ['feruktu] ‘spoon’ (NSTR.S6)
[e:] (€]
st ['tiviee : fitin] fertilize’ trésti ['riefiti] ‘rot
siulg ['seruliae:] ‘the sun' (ACC.S6) saule ['serulie] ‘the sun’ (INSTR.S6)
[e:] [A]
K3t ['ke:sitin] ‘bite’ kasti ['kasitit] ‘dig
Stiatg [Mfluote:] broom’ (Acc.S6) Sliota ['fTuota] ‘broom’ (INSTRS6)
[ie] [1]
Swigs [*'fiviies] ‘(s/he, it they) wil shing Snis ['fivits] ‘(s/he, it, they) will dawn’
kigto ["'Kiieto:] hard (GEN.SG.M) kito ['kiTto: ] ‘another (BEN.SG); (s/he, it, they) was changing'

Table 3 (ualitative oppositions of the Lithuanian vowels.

Backness
Front vowels Back vowels
[e:] [o0:]
grazés [gra™zie:s] ‘(s/he, it, they) will get more beautiful graZivs [gra’'zigzs] ‘beautiful’ (GEN.SG.F)
(1] [u]
kell [kig'lit] ‘(you) are lifting’ (SG) kel [kig'liy] ‘() am lifting’
[ig] [uo]
nésiesi ['nigfiiesi] (you) will carry (S6) nésiuosi [ 'nigfiuosit] (1) shal cary
Height
High vowels Mid vowels Low vowels
[i:] [e:]
fjsk [*'tiizsk] ‘(you) drag’ (IMPERATIVE, S6) fgsk [*'tiae:sk] ‘(you) continug
(IMPERATIVE, S6)
[i:] [e:]
also ['piliiz fo:] ‘(s/he, it they) tore pléso [Mpilie:fo:] ‘(s/he it
they) is/are tearing’
[u:] [0:] [e:]
Sikiy [*'fuzkiy:] ‘slogan; call (GEN.PL) Sakiy [*'fo:kiy:] dances’ Sakiy [*'fe:kiu:] ‘pitchforks'
(GENPL) (BENPL)
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Table 3 Continued.

Height

High vowels Mid vowels Low vowels
[u:] [o:]
namj [na™mu:] houses (GEN.PL) nami [nA*'mo:] home’ (ADV)
[i:] [e:] [e:]
sendlj [sie”'nige:liiz] ‘grandfather (AcC.S6)  sendlé [sie”nize:lie:] sendlg [sie”nize:lize: ]
‘grandmother’ ‘grandmother’ (ACC.SG)
[u:] [o:] [e:]
Wiy [Moiiiruz] men’ (GEN.PL) v ["wiizro:] ‘man’ (GEN.SE) Wi [Mviiire:] man' (ACC.S6)

best case, it is only a phoneme of certain urban sociolects’ (Girdenis 2014: 202). However,
the sounds [e] and [€] are not functionally identical; the accented vowel in borrowed words
does not become longer, whereas the accented Lithuanian one does (see examples under the
vowel chart).

Quantitative and qualitative oppositions testify to the independent phonemic status of
vowel quality and quantity, although quantitative oppositions are also accompanied by quali-
tative differences; the meaning of a word depends on the quantity (duration) and the quality
of vowels (see Tables 2 and 3). Quantitative oppositions are preserved in both accented and
unaccented positions of a word.

The length of Lithuanian vowels can be positional (when vowels become longer under
stress, e.g. rétas [*'ri@:tas] ‘rare’ : retas [rig'tas] ‘rare’ (ACC.PL.F), rdktas [*'re:ktas] ‘key’ :
raktu [rak'tu] ‘key’ (INSTR.SG), or inherited or historical (when vowels are long in both the
accented and unaccented positions), e.g. gélé [gie:*lie:] ‘flower’, géle [''gie:lie:] “(s/he, it,
they) ached; stung’, rédo ['ro:do:] ‘(s/he, it, they) show(s)’, namé [na*mo:] ‘home’ (ADV);
dristi (< Proto-Lith.'? *drinsti) [*divii:sith] ‘dare’, drdsq (< Proto-Lith. *dransan) [*dre:se:]
‘courage’ (ACC.SG), Lipy (< Proto-Lith. *lipun) ["u:pu:] ‘lips’ (GEN.PL), skisti (< Proto-
Lith. *skunsti) ['sku:siti1] ‘report on’, skésta (< Proto-Lith. *skensta) [*sikiz:sta] ‘(s/he, it,
they) sink(s)’ (see e.g. Kazlauskiené 2018: 40—41). The origins of the inherited and historical
lengths of vowels differ; the former are inherited as long, and are most often denoted by long
vowels, whereas the latter arose from nasal vowels and are denoted in the orthography by
nasal letters, although it can be said that today no nasality is preserved.

Long vowels are more peripheral in the vowel space. The latest instrumental investiga-
tions show (e.g. Grigorjevs & Jaroslaviené 2015b: 79; Jaroslaviené et al. 2019) that [e A] of
Standard Lithuanian are the longest of the short vowels, whereas [&: ®:] are the longest of
the long vowels; the short [1 U] are the shortest of the short vowels, and [i: u:] are the shortest
of the long vowels. In terms of duration, other vowels ([o] of the short vowels and [e: 0:] of
the long vowels) occupy the intermediate position: they are shorter than the corresponding
short and long low vowels but longer than the corresponding high vowels. The duration ratio
of short and long vowels pronounced in isolation is about two to one (see Table 4). Such
regularities essentially conform to tendencies established by earlier researchers (see Pakerys
1982: 43-48).

Lithuanian long and short vowels differ greatly in their quality (see LG 2006, Grigorjevs
& Jaroslaviené 2015a, Jaroslaviené 2017, Jaroslaviene et al. 2019). Qualitative variations of
vowels depend on the adjacent sounds and other factors (see Ledichova 2020; also variation

of sounds in Lithuanian dialects in BakSiené & Cepaitiené 2017).

10 Proto-Lithuanian (see Balode & Holvoet 2001: 53).
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Table 4 Duration of the Lithuanian long and short vowels in CVC sequences (according to Jaroslaviené et al. 2019: 142).

Male Female
Vowel Statistical mean == Duration Statistical mean == Duration
standard deviation ratio standard deviation ratio
(ms) (ms)
[i:] 350438 2111 352440 2061
[1] 16618 TM£26
[e1] 414455 370444
[e:] 422442 1991 397419 1991
[€] 212416 199429
[e:] 451138 2161 40676 2061
[a] 209412 197417
[o:] 399437 2161 393449 2141
[0] 186£22 184413
[u] 368443 2221 362449 2071
[u] 166£23 176414
Long : short 209:1 Long : short 206:1
vowels vowels
401 ms : 188 ms 380 ms : 185 ms

Note: The material for Table 4 was read by six male and six female speakers, aged 21-42 years. There were 23 isolated CVC sequences for each vowel, which was
repeated three times. There were 414 tokens by male and 414 tokens by female speakers. Mean value was calculated as the average of all realizations of the sound.

Classification and spectral characteristics of vowels
According to the backness of articulation (see Figure 7), FRONT vowels (long phonemes
/it i€ e: @:/ and short phonemes /1 ¢/) and BACK (long phonemes /u: uo o: ©:/ and short
phonemes /u o A/) are distinguished in Lithuanian linguistics. According to the formant
data, the Lithuanian short [A], especially when pronounced by females, seems to be close
to the schwa-like vowel, as its F2 exceeds the threshold of 1500 Hz; however, the calculated
data for the male voice (see Table 5 and Figure 7) show a much lower F2 for [A], closer
to the back vowels; moreover, this vowel has highly variable F2 values (the male voice is
approximately 1100 Hz to 1450 Hz, see Figure 7). In Lithuanian linguistics, it is custom-
ary to consider the vowel [A] as a back vowel, taking into account phonological criteria:
short /A/ functions as a back vowel — non-palatalized consonants are used before it as before
other back vowels. The latest textbooks on the phonetics and phonology of the Standard
Language treat the short /A/ as a back vowel (see Kazlauskiené 2018: 34-35; see also Pakerys
2003, Girdenis 2014, Grigorjevs & Jaroslaviené 2015b, Jaroslaviené 2017). In the Lithuanian
language, the back vowels [u: uo o: u 9] that follow palatalized consonants become slightly
advanced'! (e.g. geru [gie'ru] ‘good’ (INSTR.SG.M) : geriu [gie'fiy] (I) am drinking’), and
[e: A] become completely front (e.g. galia [ga'lie] ‘power’ : galé [ga'lie] “at the end’, Zdliq
[*ze:lae:] ‘green’ (ACC.SG) : Z6le [*'30:lae:] ‘grass’ (ACC.SG)) and therefore are transcribed
as corresponding front vowels [&: €] (see e.g. Girdenis 2014, Kazlauskiené 2018).
According to the distance between the tongue and the palate, the following vowels are
distinguished in Lithuanian linguistics as HIGH (i.e. close long /i: u:/ and short /1 v/), MID
(long /e: 0:/ and short /5/) and LOW (open long /e: @:/ and short /A €/) vowels (see Figure 7
and the vowel chart). As mentioned, /ie uo/ are regarded as vowels of gliding articulation.

"' When [u: uo 0: U 9] become advanced, they are not central vowels; in articulating them, the tongue
first moves forward and later withdraws to the back of the mouth (see TARTIS).
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Table 5 Values of F1 and F2 for Standard Lithuanian long and short vowels (male data; according to Girdenis 2014: 238).

Long vowel F1 (Hz) F2 (Hz) Short vowel F1 (Hz) F2 (Hz)
[i:] 250 2400 [1] 400 1900
[e1] 450 2100

[e:] 750 1600 [e] 550 1700
[e] 900 1200 [A] 750 1300
[o:] 550 800 [0] 600 1100
[w] 300 600 [u] 450 900

Nots: The values of F1 have been rounded to the nearest 50 Hz and the values of F2 have been rounded to the nearest 100 Hz.
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Figure 7 Mean values of the Lithuanian vowels in the acoustic F2/F1 (Hz) plane. The ellipses explain 99.72% of the data according
to the calculated standard deviation (male data, 33 tokens for each vowel; circles represent long vowels, triangles represent
short vowels).

The results of the present paper confirm the general tendency that the qualitative charac-
teristics of the Lithuanian long and corresponding short vowels differ to a great extent (see
Figure 7). According to the movement of the lips, Lithuanian vowels are divided into rounded
or labial (/u: o: u 9/) and unrounded or non-labial (/i: e: &: ©: 1€ A/).

Diphthongs

i e o ou:
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The Lithuanian language has a rich inventory of diphthongal sounds: DIPHTHONGS
and VR-TYPE (vowel + sonorant) DIPHTHONGOID SEQUENCES (see the diphthongs chart
above, where arrows indicate variable articulation of diphthongs and dashed arrows indicate
marginal diphthongs). Diphthongs are considered to be /a1 pu €1 ul/ and the marginal /eu
o1 ou/;'? VR-type diphthongoid sequences are the following: /al €l 1l ul Am em 1m um
AN €N In UN AT €r I ur/, e.g. vaikas [*varkas] ‘child’, vaikai [uar*kar] ‘children’, lduk
["le-uk] ‘(you) wait’ (IMPERATIVE, SG), laik [*louk]'® ‘get away!; out’ (ADV), lauke
[Iou'ki] ‘outside’, reikia [*vierkie] ‘it is necessary’, muilas [*'mur-las] ‘soap’, terapeiitas
[tiera”pieurtas] ‘therapist’, boikotas [borkotas] ‘boycott’, klounas ['klounas] ‘clown’, kdl-
tas ["'ke-ltas] ‘chisel’, kaitas [*kal-tas] ‘guilty’, kaltas [kal'tas] ‘guilty’ (ACC.PL.F), délnas
["die-Inas] ‘palm’, peiiktas [*pien-ktas] ‘the fifth’, kefpa [*kier-pa] ‘(s/he, it, they) cut(s)’,
ginti ["gimiti] ‘defend’, pirmas ['piirmas] ‘the first’, kirmis ['kurmiis] ‘mole’, virti
["viiritin] ‘boil’, etc. Two adjacent sounds are united into a diphthong by the fact that they
form the base of a long syllable and have a common accent as well as form the basis for
the distinction in syllable tonemes (LG 2006: 25; see also next section, ‘Prosodic system’).
Diphthongs and VR-type diphthongoid sequences occur only before consonants and a junc-
ture, whereas before vowels they are broken up into two syllables or a vowel and /j/ or /v/,
e.g. kilti ["kitlitin] ‘rise’ : kilo [kitlo:] “(s/he, it, they) rose’, kurti ['kuriti1] ‘create’ : kuria
['kurie] “(s/he, it, they) create(s)’, ginti ['¢gimiti1] ‘defend, drive’ : ginu [gi'nu] ‘(I) defend,
drive’, guiti ["'guitin] ‘drive; scold’ : guju [gu'ju] (1) am driving, scolding’. Both elements
of diphthongs and VR-type diphthongoid sequences can be interchanged: laitkas [*1pu-kas]
“field’: laikas [*'1a1kas] ‘time’ : lasikas [*'1an-kas] ‘bow’, kaisti [*ka1siti1] ‘become heated’:
kuisti [*korsiti] ‘rummage’ : keisti [*kier'sitil] ‘change’, veisti [*viersiti] ‘breed’ : veisti
[*'vierisiti1] ‘turn over; force’, etc.

Vowel elements of unaccented diphthongs are short. Qualitative features of elements
that were lengthened due to the accent become more pronounced; these accented ele-
ments qualitatively can also be close to the long vowels (see section ‘Prosodic system’
below).

Long vowels or diphthongs followed by a tautosyllabic sonorant consonant are limited
to word-final position or the first element in a compound, i.e. morphologically complex

forms, e.g. vél [*vie:1] ‘again’, kortos [*ko:rto:s] ‘cards’, Zemjn [3e*mii:n] ‘downwards’,
sitrmaisis ["'su:rmaifits] ‘cheese-bag’, laimzZirgis [*Iou-mizirigis] ‘dragon-fly’, rainmaigis
[rAIn®'mAri-giis] ‘variegated in streaks’.

Prosodic system

Stress

Stress in the Lithuanian language is FREE, i.e. it can occur on any syllable of a word: the
ultimate, the penultimate, the first and any other. Alongside its universal CULMINATIVE
function, which is fulfilled by stresses of all types, this type of stress primarily performs
a DISTINCTIVE function because the place of a word stress can distinguish lexical and gram-
matical meanings of words, as seen in the minimal pairs kilimas ['kitiimas] ‘carpet’ : kilimas
[kir'liimas] ‘rise’ (NOUN), giria ['gitrie] “(s/he, it, they) praise(s)’ : giria [¢git'tie] ‘forest’, kitas
['kittes] ‘another’ : kitas [kir'tas] ‘others’ (ACC.PL.F), nesi ['niefit] ‘(you) will carry’ (SG)
: nesi [nie'fi1] ‘(you) are carrying’ (SG), etc. (Balode & Holvoet 2001: 49; Pakerys 2003:
217-218; LG 2006: 53-54; Girdenis 2014: 272-273; Stundzia 2014b: 12).

12 The most frequent are [e1 A1 DU]. The diphthong [u1] is comparatively rare, and the marginal [eu o1 ou]
are found only in words borrowed from other languages (Stundzia 2014b: 10).
13 The first component of circumflex and unstressed diphthong [pu] is strongly labialized and marked [D].
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In longer words with at least three syllables, alongside the PRIMARY stress, one or several
SECONDARY stresses can be optionally realized, e.g. mdkytojo ['mo:Kii: to:jo:] ‘teacher’s’,
puskepalis ['pusikie paliis] ‘half a loaf®, pasidarydavo [pasitda"dizdavo:] ‘(s/he, it, they)
used to make something for oneself, used to become’. Secondary stresses are most often
found in long words of foreign origin made of several clearly perceived components, e.g.
aerohidroterapija [ Aerd yiidrotie® re:piije] ‘airhydrotherapy’ (Pakerys 2003: 218; LG 2006:
54; Girdenis 2014: 280-282).

The Lithuanian syllable nucleus, which can consist of vowels, diphthongs and VR-type
diphthongoid sequences, can be accentuated with respect to other syllables by a complex of
several prosodic features. The most prominent and stable feature of stressed syllables is the
longer duration of the center of the syllable, while accented vowels also have more prominent
qualitative features. The features of f0 and intensity may vary depending on the intonation of
the phrase. The unaccented syllables are always less distinctly articulated quantitatively and
qualitatively (see Figures 8 and 9, and Table 6).'4
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Figure 8 Pitch (solid line) and intensity (dashed ling) traces of stressed and unstressed short vowels in Lithuanian ['kirtas] (top
nanel) vs. [kiT'tas] (bottom panel) (female data).

14 The figures and tables in the prosody section are based on audio recordings of this Illustration, analyzed
with the computer program Praat (see Boersma & Weenink 2018; for information on the recordings and
speaker, see the beginning of the article). More quantitative data based on the previous research on the
prosody of the Standard Lithuanian language are given in the text, discussing the prosodic features of
stress and pitch accents.

https://doi.org/10.1017/50025100323000105 Published online by Cambridge University Press


https://doi.org/10.1017/S0025100323000105

R. Bakiens, A. Cepaitiens, J. Jaroslaviené & J. Urbanavigiene: Standard Lithuanian

300 100
250+
75
~ 2004
N
s 50
5 1501 \/\— I
= fp S
100+ Los
50' n £ ﬁ
T T T T T —0
0 0.1 0.2 0.3 0.4 0.5 0.6
Time (s)
300 100
250+
75
—~ 200 J
N
)
5 1501 s 50
=
100+ Los
50 ni £ J-J 1
T T T T 0
0 0.1 0.2 0.3 0.4 0.6
Time (s)

(gp) Arsuajug

(gp) Asuajug

433

Figure 9 Pitch (solid line) and intensity (dashed line) traces of stressed and unstressed short vawels in Lithuanian ['niefir] (top

panel) vs. [nie'fir] (bottom panel) (female data).

Table 6 Prosodic features of stressed and unstressed Lithuanian short vowels (female data). The investigated vowel is given in

angle brackets <>,

Absolute Proportional Formants

Vowel duration duration in Pitch Intensity F F2 F3

(ms) word (Hz) (dB) (Hz) (Hz) (H2)
[1] - ['ki<i>tas] 99 0597 21 73 412 2130 2129
[1] - [ki<r>'tas] 44 0.069 20 12 423 1943 2614
[A] - [KiT't<a>s] 165 0.259 il 71 745 1488 2467
[A] - ['kiTt<a>s] 108 0181 137 68 594 1492 2480
[e] - [giT'ri<e>] 213 0397 135 66 664 1885 253b
[e] - ['giTri<e>] 167 0296 181 68 600 1856 2451

Nate: Proportional duration is calculated by dividing the vowel duration of the subject by the total word duration. The values of pitch, intensity and formants of the
vowels were calculated by averaging all the values of the middle part of the sound (three tokens).

The prosody of Standard Lithuanian was systematically studied by experimental methods
at the end of the 20th century (Pakerys 1982).!> Based on the data from this study, it can be

15 The study was conducted with the recordings of 14 speakers (radio announcers, actors, students of
Lithuanian from a dialect close to Standard language, aged 25-50, five females and nine males), the
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stated that the short stressed vowels are about 1.16 times longer, slightly higher in pitch and
by 1.8 dB more intense than the corresponding unstressed vowels in analogical positions. The
nuclei of the long syllables are even longer, higher and more intense in a stressed position
(Pakerys 1982: 111-133, 193-196).

Pitch accent (toneme)

In Standard Lithuanian, stressed long syllables consisting of the same phonemes are pro-
nounced differently; they are distinguished by a prosodic element of a syllable. The pitch
accent, often referred to as TONEME, is defined as a certain modulation of the long stressed
syllable, particularly its pitch, intensity and quantity (and in some cases quality as well), per-
forming a distinctive function (Pakerys 1982: 147; 2003: 219, 222; LG 2006: 55; Girdenis
2014: 287-291, 298; Stundzia 2014a: 24-27; Rinkevicius 2015: 18-19, 21-23; Baksiené
2016: 44-45).

Since one of the most significant elements in the realization of Lithuanian pitch accents
is pitch modulation, in some literature this prosodic element is simply called TONE and
Lithuanian is attributed to the group of TONAL languages (see e.g. Martinet 1970: 364, 378;
Fromkin, Rodman & Hyams 2007: 243; Radford et al. 2009: 43—44; Girdenis 2014: 291;
Rinkevi¢ius 2015: 17-18; Svageris 2015: 10; Kardelis 2017: 6-8). However, it should be
emphasized that Lithuanian pitch accents are differentiated by a whole complex of prosodic
features (see further); neither the pitch parameters nor changes in the features of a sylla-
ble pitch perform any independent distinctive function as they do in real tonal languages.
Therefore, in the Lithuanian phonological tradition, which follows the tradition of the Prague
Phonological School, Lithuanian is not typically considered a tonal language; instead, it is
identified as a PITCH ACCENT language. In Lithuanian, like in Latvian, Norwegian, Swedish,
Slovenian, and Serbo-Croatian, pitch features are associated with accentuation — only the
pitch accents, or tonemes, of stressed long syllables essentially contrast (Girdenis 2014: 307;
Baksiené 2016: 41-44; see also Jakobson 1962: 122).

Two phonological pitch accents exist in Standard Lithuanian and all its dialects, namely
THE ACUTE ACCENT (labelled here with a superscript ') and THE CIRCUMFLEX ACCENT
(labelled with superscript 2), which contrast in stressed long syllables, those containing long
vowels, diphthongs and VR-type diphthongoid sequences, e.g. k65é [''ko:fie:] “(s/he, it, they)
strained’ : kose [*ko:fie:] ‘porridge’, kdltas ['ke-ltas] “chisel’ : kaltas [*kal'tas] ‘guilty’,
kirpe ["'kuripie:] ‘sabot’ : kuipé [*kuri-pie:] “(s/he, it, they) mended smth. poorly’.

The problem of marking Lithuanian pitch accents with IPA symbols should be dis-
cussed separately. In Lithuanian, it is common to show the accentuation of a vowel with
the acute accent symbol ( “) and the circumflex accent (7), e.g. vwras ‘man’, kdla ‘(s/he, it,
they) hammer(s)’, saulé ‘the sun’, vaikas ‘child’, gérti ‘drink’, kaftas ‘time’, etc. (Stundzia
2014b: 9). However, the first diacritic represents high tone in the IPA system, and the sec-
ond diacritic indicates a nasalized sound (see IPA 2015). The rise of the pitch contour in
the IPA system is marked with the diacritic [ ], and its fall is signalled by ["]. The same
symbols could be suggested for marking the Lithuanian accents having written the dia-
critic of the main stress before the stressed syllable, e.g. vyras ['viliras], kala ['ke:1A], sdulé
['st-ulie:], vaikas ['vat-kas], gérti ['g& vti1], kaftas ['kat-tas]. However, pitch features are
not the only ones in which Lithuanian accents differ. Moreover, the acute accent is not always
used to note the falling pitch contour, and the circumflex accent is not always used to note
the rising pitch contour; contours of both accents can be very different (for more about this
see Pakerys 1982: 163—173). In languages such as Norwegian with prosodic units similar

data for each position is calculated from approximately 30 tokens. The perception of pitch accents was
also investigated by the method of feature substitution (experimentally changing the duration, fO and
intensity of the segments) (Pakerys 1982: 31-42).
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to those of Lithuanian, tonemes are marked by numbers placed before a stressed syllable
and what those numbers symbolize is explained separately (Kristoffersen 2007: 11). Asta
Kazlauskien¢ (2018: 8, 19) also suggests marking the accents of the Lithuanian language
in the same way as in Norwegian. It has been decided to apply an analogous system in
this Illustration: the raised number ! signals the acute accent before a stressed syllable, the
raised number ? marks the circumflex accent (see their prosodic features below), e.g. vyras
["viiiras], kdla [*ke:la], sdulé ["se-ule:], vaikas [*varkas), gérti ['gi@ tith], kaftas
[2kAr-tas].

In Lithuanian, an accent opposition does not exist in unstressed syllables or in stressed
syllables containing a short vowel in an open syllable or a short vowel with obstruent coda
(Balode & Holvoet 2001: 50-51; LG 2006: 57-58; Petit 2010: 53-55, 60—63; StundZia
2014b: 12). Such a pattern of pitch accent distribution is typical of many world languages
that have lexical tone oppositions (Gordon 2002: 9-22). At the beginning of the 21st century,
Lithuanian linguistics is of the opinion that in the Standard language, a systematic contrast of
pitch accents exists only in the syllables containing a diphthong or sonorant coda, while in the
monophthongal syllables the contrast of pitch accents is not systemic, the opposition of the
pitch accents is often levelled. The signs of levelling of pitch accents are most pronounced in
the speech of speakers of major cities, including Vilnius (for a review of the discussion, see
Baksiene 2016: 46-50).

The functional features of accents are very important in Lithuanian. At the morphologi-
cal level, the accent is defined as a stable characteristic of a morpheme (Girdenis 2014: 298;
see also Hjelmslev 1936-37: 8; Kurytowicz 1987: 71; van der Hulst 2010: 451). Each mor-
pheme that can receive a stress and which contains a long rime, i.e. contains a long vowel
or a diphthong or a coda sonorant, is acute or circumflex by nature. Accentual features of
morphemes, including accents, as well as their combinations, determined the formation of
the complicated Lithuanian accentuation system (Petit 2010: 64—70; Stundzia 2014b: 12—-16;
Rinkevicius 2015: 79-83; see also Saussure 2012a [1922]: 47-72, 2012b [1922]: 73-87).

The prosodic features of the pitch accent are concentrated in the sonorant portion of
the syllable rime, i.e. the vowel, diphthong or VR-type diphthongoid sequence, if present.
Experimental research has established that Lithuanian accents are differentiated by a whole
complex of prosodic features — the features of pitch, intensity, duration and quality, and the
significance of their combinations depends to a great extent on the structure of the stressed
long syllable. Hence, Lithuanian pitch accents have several allotones.

Accents of syllables whose nucleus consists of long non-gliding (uniform) and gliding
(non-uniform) vowels differ in terms of fO characteristics and duration, and characteristics
of intensity and vowel quality are less significant (see Figures 10 and 11, and Table 7),
e.g. lopo ["lo:po:] ‘(s/he, it, they) patch(es)’ : Idpo [*lo:po:] ‘patch’ (GEN.SG), skyrei
["'sikii:rier] ‘(you) devoted’ (SG) : skyriai [*sikii:rier] ‘chapters; sections’, paliesiu
[pA"liesiy] ‘(1) shall spill’ : paliésiu [pa*liesiy] ‘(1) shall touch’.

According to earlier research, the vowels in circumflex syllables of Standard Lithuanian
are longer than the acute ones by a ratio of approximately 1.12 : 1. The average f0 level of
the circumflex syllables is slightly higher than that of the acute ones; the difference in peak
f0 is not significant. The intensity indices are even less reliable in differentiating the pitch
accents; circumflex vowels are usually several tenths of a decibel more intense than acute
ones (Pakerys 1982: 157, 175, 178).

In syllables containing diphthongs and VR-type diphthongoid sequences with the first
elements [e'/A &®'/e], accents are most clearly differentiated by the quantitative (when accen-
tuated, they are prolonged to half-long ones) and qualitative features of the elements (the first
components of acute diphthongs are much more compact); however, the f0 is also a significant
feature (see Figures 12 and 13, and Table 7), e.g. Sauk ["'fe'uk] ‘(you) shoot’ (IMPERATIVE,
SG) : Saiik [*fpuk] ‘(you) shout’ (IMPERATIVE, SG), ldido ['le'1do:] “(s/he, it, they) is/are
hurling; flinging’ : laido [*1arrdo:] ‘wire’ (GEN.SG), kdrtas ['ke-rtas] ‘hung’ : kaftas
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['kar-tas] ‘time’, vérsiu ['viee risiy] ‘(1) shall put through; string’ : vefsiu [*vieri+siy] (1)
shall throw down; turn over; make; translate’.

According to previous studies, the first components [e'/a &/e] of the acute diphthongs
are on average 1.52 times longer than the corresponding circumflex diphthongs and 1.35
times longer than the corresponding short stressed vowels, but significantly shorter than the
corresponding acute long vowels; therefore, they are to be considered half-long ones. The
second components of the circumflex diphthongs are on average 1.39 times longer than the
corresponding components of acute diphthongs, so they lengthen slightly less due to the
effect of the pich accent. Qualitative features of the components are also important. It was
established that the components [e'/a @&/¢] of acute diphthongs are more compact and more
peripheral in the vowel space than the circumflex; the spectral structure of the corresponding
sonorants is also unequal. The parameters of the f0 and intensity are to be considered only as
ancillary features in the differentiation of pitch acents (Pakerys 1982: 160, 181).

In those syllables where the nucleus consists of VR-type diphthongoid sequences with
the components [1 U], accents are differentiated by means of pitch features. Their first com-
ponents, even if emphasized, do not become half-long but remain short (see Figures 14
and 15, and Table 7), e.g. kurtas ['kurtas] ‘created’ : kuftas [*kur-tas] ‘deaf, virto
[M'virrto:] ‘boiled” (PAST PART.GEN.SG.M) : viito [*vilrto:] “(s/he, it, they) turned into’ (for
more about it see Pakerys 1982: 156-182; 2003: 220-221; LG 2006: 56; Baksiené 2016:

46-50).
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Figure 10 Pitch (solid line) and intensity (dashed ling) traces of acute and circumflex long monophthongs in Lithuanian
["o:po:] (top panel) vs. [*lo:po:] (bottom panel) (female data).
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Figure 11 Pitch (solid line) and intensity (dashed ling) traces of acute and circumflex long monophthongs in Lithuanian

[Msikiizrie1] (top panel) vs. [*'sikii:re1] (bottom panel) (female data).

Table 7 Prosodic features of Lithuanian acute and circumflex vowels, diphthongs and VR-type diphthongoid sequences (female data).

Absolute Proportional Formants

Vowel duration duration in Pitch Intensity F F2 F3

(ms) word (Ho) (dB) (Hz) (Ho) (Ho)
[o:] - [1'l<o:>po:] 258 0292 194 74 524 864 3108
[o:] - [2'1<o:>p0:] 343 0372 156 173 502 192 3164
[i1] - [Msiki<isrien] 263 0295 161 66 363 2603 3431
[i:] - [z'sikj<i:>rjsl] 21 0307 230 64 353 2142 3617
[e]- [1'j<e->uk] 180 0298 196 4 820 1223 2367
[D]- [2'j‘<D>U'k] 113 0155 17 6 743 1182 2687
[u]- [l'je-<u>k] 112 0185 143 66 606 961 2386
[u']- [2'j0<u'>k] 198 0272 163 173 538 892 2933
[&]- [“UJ’<ae'>szig] 196 0282 186 69 144 1976 2610
[e]- [z'vj<e>rj-sig] 167 0232 172 70 568 1983 2649
[1] - [l'viae'<rj>si()] 4 0106 161 61 569 1821 2115
[6]- [2'w5<rj'>sig] 84 0125 174 62 485 1859 2169
[u] - [1'k<o>rtAs] 126 0170 204 173 450 902 2336
[u] - [P'k<u>rtas] 123 0165 213 12 444 984 2312
[r]- [ 'ku<r>tas] 91 0123 172 62 494 1317 2128
[r]- [2'k0<r'>tAS] 136 0182 21 63 476 1346 2140
[1] - [M'vi<e>rto:] 184 0232 183 10 463 1899 2441
[1] - [P'vi<rtor] 166 0207 186 10 473 1713 2399
[1] - [Mvi<r>tor] " 0148 158 56 535 1492 2364
[r'] - [Pui<r>tor] 160 0199 189 58 438 1478 2324
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Figure 12 Pitch (solid line) and intensity (dashed line) traces of acute and circumflex diphthongs with [e+/p] in Lithuanian
["'fre~uk] (top panel) vs. [*'fpu-k] (bottom panel) (female data).
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Figure 13 Pitch (solid ling) and intensity (dashed ling) traces of acute and circumflex VR-type diphthongoid sequences with
[@-/€] in Lithuanian [l'uim'risiq] (top panel) vs. [2'1Jisrj'sig] (bottom panel) (female data).
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Figure 14 Pitch (solid line) and intensity (dashed line) traces of acute and circumflex VR-type diphthongoid sequences with [1] in
Lithuanian [“vilrto:] (top panel) vs. [le)jIr'tOX] (bottom panel) (female data).
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Figure 15 Pitch (solid line) and intensity (dashed line) traces of acute and circumflex VR-type diphthongoid sequences with [U]
in Lithuanian [“kurtAs] (top panel) vs. [2'kur'tAs] (bottom panel) (female data).
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According to previous studies, the components [1 U] for acute diphthongs are only 1.06
times longer than the corresponding short vowels. The ratio of the respective acute and cir-
cumflex components [1 U] is 1.16 : 1; therefore, the lengthening of the acute components
[1 u] is insignificant. The lengthening of the circumflex diphthongs’ second components in
this group is similar to those discussed previously — they are approximately 1.3 times longer
than the corresponding acute diphthongs’ second components. The pitch and intensity param-
eters of the acute diphthongs are usually lower than those of the corresponding circumflexes
(Pakerys 1982: 160, 175, 178).

Transcription of the recorded passage

Uviiene: 2'diene: |

Jierorie:s Mviesjur | w__"seolier | bies? gimifiijent | ko'vis 1 _?'ju:
sitil' pirlesinits | pasit!' ro:die: kie!' lize-uto:jes | 2'virlikimitis apisiev'sto || fev? riis r__!" se-vlie:
su'siitarle: | kat__sitipirie' siniy | 'bus 2'larkoimas 'tas | ko'riis pirii? vier's kie!' lievtosja: |
nusit' miesitt Api?'sicu'ste: || flev?'riis 2'puite: 2'tarp st pirer | kap__'tik 'paje:gie: ||
biet__2'kuo siti?'pirieo’ ji2'sar 2'pucte: | 2'tus toid? flevs kie!' e oto;jes | ¥ gpu-bdavo:si
ap?'sicu ste: || gal'lieosier flev?' its | pa'sidavie: || ta'da se-olie: pral' diejo: 2 kartimith |
ir_kie!'liz-otojes tuoj_'pat | nosi?'vilko: ap?'sievster || 'tat fev?'ris | to!'fejo

piripa! 3imiti | kat__ ! se-olie: | sit' piresinie: vz__?'ji: ||

Orthographic version

Viena diena, Siaurés véjui ir Saulei besiginéijant, kuris i8 ju stipresnis, pasirodé keliautojas,
vilkintis apsiaustu. Siaurys ir Saulé susitaré, kad stipresniu bus laikomas tas, kuris privers
keliautoja nusimesti apsiausta. Siaurys piité taip stipriai, kaip tik pajége. Bet kuo stipriau jisai
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