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QUANTITY IN LEIVU

Abstract. This paper presents an analysis of the acoustic characteristics of quan-
tity in Leivu. Leivu was an Estonian linguistic enclave in North Latvia. The
sound system of Leivu has similarities with that of Hargla dialect of South Eston-
ian and it also reveals language contacts with Latvian. In the present paper
spontaneous speech of two male speakers of Leivu is analysed. The quantity
ratios of Leivu are compared to the ratios found in Standard and South Estonian.
In words expected to be in Q1, the syllable duration ratio is 0.8 —1.7. The smaller
ratio is similar to the syllable ratio in Estonian Q1 words. Although the bigger
ratio is characteristic of Estonian Q2 words, these words have significantly shorter
duration of the first syllable than Q2 words. There is an overlap in syllable ratios
of Q2 and Q3 words (the ratios are 1.2—2.5 and 1.8—3.1 respectively). However,
the ratio under 2 is above all characteristic of Q2 words and the ratio over 2 of
Q3 words. A fundamental frequency (F0) analysis shows that Q1 and Q2 words
are characterised by a late FO peak in the first syllable and Q3 words by an
early FO peak. In the case of the loss of short /i in Leivu Q3 words, sted can be
expected. The present analysis found only one word of this type which showed
an early FO peak and a laryngealization period.

Keywords: word prosody, quantity, fundamental frequency, Estonian linguistic
enclaves, Leivu

1. Introduction

Leivu was an Estonian linguistic enclave in North Latvia. There are no
more Leivu speakers left (Nigol 1988). Researchers of Leivu have pointed
out that the grammatical structure of Leivu resembles that of Hargla sub-
dialect of South Estonian Voru dialect. There are similarities in the vocab-
ulary and sound structure (Nigol 1955 : 149; Pajusalu, Hennoste, Niit, Pall,
Viikberg 2002 : 190—191). As to the phonetic features of Leivu, Salme Nigol
(1955 : 149) has for example drawn attention to the first half-long compo-
nent of late diphthongs, where the second component is a raised vowel
(e.g. 50i? "wolves’, mdil "hill, adess.sg.’, sdidi? 'to set’, paida? ’to escape’,
ldimbede closer to’, cf. Estonian soép, mdel, seapa, pacepa, lihémale).

On the other hand, a strong influence of Latvian on Leivu phonetics
has been observed.! The diphthongisation of short mid vowels (e.g. t'era

1 Leivu linguistic enclave was in the area where Latgalian High Latvian is spoken
(Viitso 2009; cf. Gaters 1977; Rudzite 2005).

1 Linguistica Uralica 1 2010 1



Pire Teras

‘grain, seed’, k'oda "hall’, ei “ole ’it is not’, cf. Estonian tera, kopa, ei ole),?
labialisation of a (@ > d > o > wo, e.g. vohn “old’, kdnge strong) diph-
thongisation of mid vowels in Q2 words (e.g. kzele ‘language, gen.sg.’, piiord
‘grinding wheel, gen.sg.’, skuoli ’school, gen.sg.’, cf. South Estonian kele,
pord, fkol7),® and d1phthong1sat10r1 of long high vowels (e.g. leim glue
leimi ~ limi "glue, gen.sg.’, maiir "wall’ : moiirii ~ miirii "wall, gen.sg.’, sour
'big’ : souire ~ sure ‘big, gen.sg.’) have been named as due to Latvian influ-
ence (Ariste 1931; Niilus 1935; 1937a; Nigol 1955; Tauli 1956; Suhonen 1989;
Vaba 1997; cf. Gaters 1977; Rudzite 2005).

What concerns consonants, voicing of short plosives, quality change [
> ¢ before back vowels, s > 5,  (especially in intervocalic position or before
i, e.g. su%i "wolf’, mi massi "pay, imperf. 15 pl.’, piissii? *gun, nom.pl.’), have
been seen as Latvian influences on Leivu pronunc1at1on Also, the loss of
h in the weak grade words (e.g. lichm *cow’ : lie(f)ymd "cow, gen.sg.’, tiht
‘star’ tcn]e ‘star, gen.sg.’) has been named as a Latvian influence (Ariste
1931; ngol 1955; Niilus 1935; 1937a; Tauli 1956; Suhonen 1989; Vaba 1997;
cf. Gaters 1977; Rudzite 2005). According to Lembit Vaba (1997 : 41) the
loss of h from this position is a late phenomenon (in 1920s & can be found
in transcriptions of Leivu). In late 1920s examples about transcription of
words both with and without /& can be found, but the transcriptions from
1930s point to a wider loss of short 2 (Niilus 1936). Unlike in Voru South
Estonian the word-initial 4 has been lost in Leivu (Niilus 1936).4 h has also
been completely lost at the syllable boundary of non-initial syllables (Niilus
1936).

In most examples, the loss of short & has caused sted at the syllable
boundary, €8 rd’a ~ rd 'money’, vd'dmb less’, nd’a 'skin, gen.sg.’, pd’d
‘head, illat.sg.’, ta’a "I want’, tu’a? ash, nom.pl.’, vi'ma? 'rain, nom.pl.” (Ariste
1931; Nigol 1955; Niilus 1935; 1937a; Tauli 1956; Suhonen 1989; Vaba 1997;
Winkler 1999). This can be compared to sted in Latvian and Livonian.’
However, the intervocalic short 2 can also be lost completely or replaced
by the approximant j (e.g. ria 'rake’, piiibd 'Sunday’, jaije 'chilly’, vaijer
‘maple’, Niilus 1936).

S. Nigol (1955) has pointed to the Latvian influence on Leivu quantity
relations. Valter Niilus (1935) mentions that in Leivu, the vowels of the
short first syllable are pronounced longer than in Standard Estonian (e.g.
muna ’egg’, kana ’chicken’, p'éza 'nest’, cf. Standard Estonian muna, kana,
peza). His transcriptions of Leivu show variation in vowel durations of this
type of words: s¢zar, s¢zar ’sister’, s¢zara ’sister, gen.sg.” (Niilus 1937b).
According to V. Niilus (1935), the lengthening of vowels can also be found
in other word types: e.g. ¢ng 'fishhook’, kurm 'secluded place’, perv 'brink’.

2 The diphthongisation of short ¢ can also be found in High Latvian dialects (Rudzite
2005) and the diphthongisation of short o is characteristic of Standard Latvian.
However, S. Suhonen (1989) finds that the diphthongisation of short ¢ and o is not
necessarily a Latvian influence. According to T.-R. Viitso (2009) the breaking of
short mid vowels took place by analogy with the breaking of long mid vowels.

3 In Q3 words, as in other South Estonian dialects, mid vowels are raised, e.g. kil
‘language’, pir 'grinding wheel’, skiil’ ’school’ (see Teras 2003).

4 V. Niilus (1936) finds that the word-initial 2 has already been lost since the 19th
century.

5In ad}(,iition to laryngealization Leivu, like South Estonian Voru dialect, has a glot-
tal stop. A sporadic loss of glottal stop has also been noticed (e.g. Vaba 1997).
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There are no earlier acoustic phonetic studies of Leivu phonetics. A
preliminary analysis of the speech of one speaker (Teras 2007) showed consi-
derable variation in syllable duration ratios of Q1 words. The duration
ratios of Q2 and Q3 words had some overlap, but the fundamental
frequency turning point in the first syllable of Q2 words was late and of
Q3 words early. While the speech of only one speaker was analysed a ques-
tion arose whether similar tendencies also occur in the speech of other
Leivu speakers.

In the following, the acoustic phonetic characteristics (duration ratios
and fundamental frequency movement) of Leivu Q1, Q2 and Q3 words in
the pronunciation of two Leivu speakers will be analysed. Answers to the
following questions will be sought:

1) What are the duration ratios of the first two syllables in words in spon-
taneous Leivu?
2) Is there any difference in pitch contours associated with differences in
syllable ratios?
3) What are the acoustic characteristics of words where sted is expected?

The results will be compared to studies on quantity of Estonian and
South Estonian (cf. Lehiste 1960; 1997; Liiv 1961; Krull 1993; Asu, Lippus,
Teras, Tuisk 2009; Pajusalu, Parve, Teras 2001; Parve 2003), and Latvian and
Livonian (Lehiste, Teras, Ernstreits, Lippus, Pajusalu, Tuisk, Viitso 2008).

2. Material and method

Spontaneous speech of two male speakers of Leivu was analysed. The
speaker Peeter Melec (PM) was born in 1867. He lived in Soosaare (Stiza-
ri) village and was recorded by Valmen Hallap in 1956 (tape EMHO0003a
in the archive of Estonian dialects at the Institute of the Estonian Language).
The speaker Anton Bok (AB) was born in 1908. He lived in Pajusilla
(Karklupe) village. He was recorded in 1971 by Paulopriit Voolaine (tape
F-158 in the archive of Estonian dialects and related languages at the Univer-
sity of Tartu). His mother tongue was Leivu and he acquired Latvian at
school. He has been called the last Leivu speaker; he died in 1988 (Nigol
1988).

Disyllabic quantity 1 (Q1), quantity 2 (Q2) and quantity 3 (Q3) words
were selected from spontaneous speech. The analysed material consisted
of 309 words in total (Q1 141 words, Q2 89 words, Q3 79 words). When
the first syllable was long (Q2 and Q3 words), it contained either a long
monophthong or a diphthong as a syllable nucleus or a short vowel followed
by a voiced consonant (the first part of a geminate consonant or consonant
cluster). The analysed words were in phrase-initial (79 words), internal (166
words) or final (64 words) position. All words carried sentence-level stress.
Some examples of analysed words: far¢ 'room, farmhouse’, ferd 'grain, seed’,
eza ‘father’, nang 'woman, wife’, skuolin ’school, iness.sg.’, talve 'winter,
gen.sg.’, peima ‘milk, part.sg.’, lamba ’sheep, gen.sg.’, sanna ’sauna, part.sg.’.

The recordings were analysed using the Praat software for speech analy-
sis (Boersma, Weenink 2007 —2009). The duration of all segments was meas-
ured. Syllable durations and duration ratios were calculated. When the first
syllable (S1) is open, syllable duration equals that of the syllable nucleus.
When the syllable is closed, the duration of the coda consonant is added
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to the duration of the syllable nucleus. The second syllable (S2) duration
equals the duration of the second syllable vowel. Fundamental frequency
measurements were taken at the beginning and end of each syllable, and
at the peak or turning point of FO curve within the first syllable. The loca-
tion of the FO peak relative to the beginning of the first syllable was also
established and will be given in percentages.

3. Duration and fundamental frequency in Q1, Q2 and Q3 words
3.1 Durations and duration ratios in Q1, Q2 and Q3 words

Average syllable durations and duration ratios of syllables in Q1, Q2 and
Q3 words are given in Table 1 and Table 2. In Table 1, syllable durations
and duration ratios of all words independent of their position in the sentence
are presented. In Table 2, words in the phrase-initial (79 words), phrase-
internal (166 words) and phrase-final (64 words) position are given sepa-
rately.

Table 1
Average syllable durations (in ms), duration ratios and standard deviations (s.d.)
of Q1, Q2 and Q3 words (N — number of measurements, Q1/Q2/Q3)

Q1 Q2 Q3
Speaker N

S1 | S2 |S1/S2| S1 | S2 |S1/S2| S1 | S2 |S1/S2
PM Average 75/48/52| 131 126/ 1.15|212| 111| 2.07| 250| 104| 2.55
s.d. 35/ 37| 0.54| 61| 36| 0.74| 55| 33| 0.78
AB Average 66/41/27| 119/ 101] 1.27/169|105| 1.67|199| 87| 2.33
s.d. 28| 36| 0.36| 58| 35| 0.53| 61 22| 0.60
All Overall average| 141/89/79| 125/ 113| 1.21|191| 108, 1.87| 224| 96, 2.44
32| 37| 0.45| 60| 35 0.63| 58 28| 0.69

In Q1 words, average durations of the first and second syllable are 125
ms and 113 ms, and the average duration ratio is 1.21 (s.d. 0.45) (see Table
1). Depending on the position of the word in the phrase, the average dura-
tion of the first syllable is 122 ms (phrase-initial), 121 ms (phrase-internal),
137 ms (phrase-final), and of the second syllable 119 ms, 107 ms, 133 ms
respectively. The average duration ratios of syllables in Q1 words are 1.15,
1.24 and 1.13 respectively (see Table 2). The influence of phrase-final length-
ening on vowel duration can be noticed — the duration of the second sylla-
ble vowel is longest in phrase-final words. Standard deviations show that
there is a large variation in the duration ratios of Q1 words. The average
duration ratio in words with a short open first syllable can vary between
0.76 and 1.66 (see Table 1).

Due to variation, words expected to be in Q1 (short first syllable both
in Standard and South Estonian) were divided into two groups. The first
group consists of words where the ratio was less than or equal to one (the
second syllable vowel was longer than the first syllable vowel, or both
vowels were of equal length, 54 words). The second group consists of words
where the ratio was larger than one (the first syllable vowel was longer
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Table 2
Average syllable durations (in ms), duration ratios
and standard deviations (s.d.) of Q1, Q2 and Q3 words
in phrase-initial, phrase-internal and phrase-final position
(N — number of measurements, Q1/Q2/Q3)

Q1 Q2 Q3

Speaker N
S1 | S2 |S1/S2| S1 | S2 |S1/S2| S1 | S2 |S1/S2
PM Phrase-initial 12/15/8] 124|138 1.04| 208| 111] 2.02|261| 95| 2.82
s.d. 37| 55| 0.53] 80| 43| 0.75| 72| 17| 0.81
AB Phrase-initial 28/10/6| 121| 99| 1.27| 152/ 100 1.54|203| 81| 2.48
s.d. 26/ 26| 0.28| 39| 21| 0.42| 77| 20| 0.47
All Overall average| 40/25/14|122| 119, 1.15| 180| 105 1.78|232| 88| 2.65
32| 40 0.40/ 59| 32| 0.58| 74| 19 0.64
PM Phrase-internal | 45/27 /26| 128| 120| 1.16| 207|108 2.08|232| 103| 2.40
s.d. 36| 29| 0.58] 58| 32| 0.82] 52| 33| 0.80
AB Phrase-internal | 30/24 /14| 114| 93| 1.33| 166| 95| 1.80|171| 77| 2.30
s.d. 29, 38| 0.41| 54| 28| 0.53| 46| 15| 0.74
Al Overall average| 75/51/40| 121 107, 1.24| 186|101 1.94| 201 90, 2.35
32| 34| 0.49| 56, 30| 0.68 49| 24| 0.77
PM Phrase-final 18/6/18| 143|132 1.18|246|124| 2.12|270| 110| 2.65
s.d. 32| 39| 0.45| 66| 40| 0.75| 42| 38| 0.74
AB Phrase-final 8/7/7|132| 134| 1.07| 204| 150 1.41|253|112| 2.28
s.d. 31| 45| 0.39] 87| 42| 0.60| 45 19| 0.46
Al Overall average| 26/13/25| 137|133 1.13| 225|137, 1.76| 261 111 2.46
32| 42| 0.42] 76| 41| 0.68 43| 28| 0.60

than the second syllable vowel, 87 words). Average syllable durations and
duration ratios of syllables in these two groups of words are given in Table 3.

In the first group, the average syllable durations are 108 ms (51) and
139 ms (S2) which gives a duration ratio of 0.81 (see the first part of Table
3). This ratio is similar to that of Estonian Q1 words. In the second group,
the average syllable durations are 138 ms (S1) and 98 ms (S2), and the
duration ratio is 1.46 (see the second part of Table 3). This ratio is much
bigger than in Estonian Q1 words and resembles that of Estonian Q2 words
where the ratio is 1.5 (cf. Lehiste 1960; 1997; Liiv 1961). An ANOVA shows
that the difference is significant at p < 0.0001 level.

In Leivu Q2 words, the average syllable durations are 191 ms (S1) and
108 ms (S2), and the average duration ratio is 1.87 (see Table 1). Average
syllable durations in different sentence positions are as follows: 180 ms
(51) and 105 ms (52) (phrase-initial), 186 ms (S1) and 101 ms (S2) (phrase-
internal), 225 ms (S1) and 137 ms (S2) (phrase-final) (see Table 2). The aver-
age duration ratios are 1.78, 1.94, and 1.76 respectively. The influence of
phrase-final lengthening can also be noticed in Q2 words. The duration of
both S2 and S1 is longest in this position which may point to the influ-
ence of sentence stress on syllable duration. Standard deviations of dura-
tion ratios show that variation is also quite large in Q2 words. Standard
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Table 3
Average syllable durations (in ms),
duration ratios and standard deviations (s.d.)
in Q1 words presented in two groups
(N — number of measurements)

Speaker|Duration ratio | N | S1 | S2 |S1/S2
S1/S2 <1 33| 104| 148| 0.73

PM
s.d. 18| 37| 0.17
AB S$1/S2 <1 21| 112|131 0.89
s.d. 28| 44| 0.14
All Overall average| 54| 108/ 139| 0.81
23| 40| 0.16
S$1/S2 > 1 42152/ 109| 1.47

PM
s.d. 31] 27| 0.50
AB S$1/S2 > 1 45| 123| 87| 1.45
s.d. 28| 21} 0.29
All Overall average| 87| 138| 98| 1.46
29 24| 0.39

deviation shows that the average syllable ratio in Q2 words varies between
1.24 and 2.5 (see Table 1).

In Q3 words, the syllable durations are on an average 224 ms (S1) and
96 ms (S2), and the duration ratio 2.44 (see Table 1). Average syllable dura-
tions in different sentence positions are 232 ms (S51) and 88 ms (52) (phrase-
initial), 201 ms (S1) and 90 ms (S2) (phrase-internal), 261 ms (S1) and 111
ms (S2) (phrase-final) (see Table 2). The average duration ratios are 2.65,
2.35, and 2.26 respectively. Phrase-final lengthening is also present in Q3
words: the duration of S2 is longest in this position. Standard deviation
shows that the average duration ratio varies between 1.75 and 3.13 in Q3
words (see Table 1).

Standard deviations of duration ratios of Q2 and Q3 words indicate
that there is some overlap of duration ratios in these words. In both quan-
tities, duration ratios smaller than or equal to two and larger than two can
be found. Table 4 and Table 5 present average syllable durations and dura-
tion ratios in these two groups of Q2 and Q3 words.

64% of the Q2 words and 29% of the Q3 words have a duration ratio
smaller than two (1.47 and 1.7 respectively). 36% of Q2 and 71% of Q3
words have a ratio larger than two (2.54 and 2.76 respectively). Although
the ratio varies, it can be seen that Q2 words are characterised by a smaller
and Q3 words by a larger ratio. It is quite probable that the location of FO
turning point can differentiate such Q2 and Q3 words where the duration
ratios are similar. Fundamental frequency contours of Q1, Q2 and Q3 words
will be dealt with next.
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Table 4
Average syllable durations (in ms),
duration ratios and standard deviations (s.d.)
in Q2 words presented in two groups
(N — number of measurements)

Speaker|Duration ratio | N | S1 | S2 |S1/S2
S1/S2 < 2 24|188| 132| 1.46

PM
s.d. 36| 30| 0.27
AB S1/S2 < 2 33| 160| 110| 1.49
s.d. 60| 37| 0.39
All Overall average| 57| 174| 121| 1.47
48 33| 0.33
S1/S2 > 2 241237 90| 2.67

PM
s.d. 72| 30| 0.52
S1/S2 > 2 8/ 206| 87| 2.42

AB
s.d. 29| 17| 0.34
All Overall average| 32| 221| 89| 2.54
51 24 043

Table 5

Average syllable durations (in ms),
duration ratios and standard deviations (s.d.)
in Q3 words presented in two groups
(N — number of measurements)

Speaker|Duration ratio | N | S1 | S2 |S1/S2
S1/S2 <2 14| 222 136| 1.68

PM
s.d. 50| 41| 0.24
S1/S2 <2 9/158| 91| 1.72

AB
s.d. 58| 27| 0.26
All Overall average| 23| 190 114| 1.70
54| 34| 0.25
S1/S2 > 2 38| 260, 93| 2.87

PM
s.d. 53| 20| 0.65
AB S1/S2 > 2 18/ 220| 84| 2.64
s.d. 55| 20| 0.48
All Overall average| 56| 240| 89| 2.76
54| 20| 0.57

3.2 Fundamental frequency contours of Q1, Q2 and Q3 words

Average F0O values in the beginning and end of each syllable and at the
turning point (or peak) are given in Table 6. The location of FO turning
point in relation to the total duration of the first syllable was also calcu-
lated and is given in percentages. Words in all quantities were divided into
two groups: the first group consists of words where the turning point was
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in the first half of the syllable (an early peak) and the second group includes
such words where the turning point was in the second half of the syllable

(a late peak).

Table 6

Average fundamental frequency (in Hz) and standard deviations (s.d.)
in Q1, Q2 and Q3 words (N — number of measurements, TP — turning point)

Quantity Speaker| N |Slbeg.| TP | % |Slend|S2beg.|S2end
Q1, early peak M 13| 203| 212| 38| 194/ 188 173
48/ 51/13[ 39 35/ 38

g | 13 186 184| 18| 147| 148 137

41| 44|15 42| 51| 50

Ay | 26/ 194 19828 171 168 155

44| 48/ 14| 40| 43| 44

Q1, late peak v | 62 191| 204| 76/ 195/ 188 173
24| 28/ 15| 26| 23] 22

ap | 53 154| 161 79| 155 155/ 149

23| 26| 15| 23] 26/ 29

Ap | 115 173) 182/77) 175 172 161

23| 27/ 15| 25/ 25 25

Q2, early peak ey | 14 194| 204| 41| 185 180| 168
13| 17| 8 15| 14| 13

AB 8/ 185 188 30| 145 138 130

45/ 4413 26/ 23] 22

an | 22 190 19635/ 165 159 149

29/ 31/10 200 19 17

Q2, late peak ey | 34 185/ 202| 75| 193] 187| 179
19| 24[16] 22| 22| 19

Ap | 33 16l 175| 78| 164| 163 150

33 3515 31| 25 30

an | 67 173 188/ 76 179 175 165

26/ 30 15| 26/ 23 24

Q3, early peak M 42| 201| 219| 34| 197 192 187
28 34/ 100 30/ 30 32

g | 19 183| 185 23| 134| 133| 123

38 37|14 25/ 23 24

Ay | 61 192 20228 165 163 155

33| 36 12| 27| 27 28

Q3, late peak M 10, 189 211| 64| 197 192| 182
18] 20| 9| 20/ 24/ 19

AB 8 149 163/ 79/ 155 160/ 154

300 34/ 15| 32 27| 26

An | 18 169 187 71 176/ 176 168

24| 27/ 12| 26/ 25 23
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Q1 words are characterised by a late FO turning point which is located
at 77% of the total duration of the first syllable. FO is falling in the second
syllable. In 18% of the analysed Q1 words, FO was falling during the whole
word and the FO turning point occurred on average at 28%. The FO turn-
ing point was also late in most Q2 words (at 76% of the total duration of
the first syllable). However, in 25% of the analysed Q2 words there was
an early FO turning point (at 35%). Q3 words are characterised by an early
FO turning point occurring at 28% of the total duration of the first sylla-
ble (in 23% of the analysed words there was a late FO turning point occur-
ring at 71% of the total duration of the first syllable). Since FO is falling
already during the first syllable, it reaches its lower values in the end of
the first syllable. In Q2 words with a late FO peak, the FO value in the end
of S1 is 179 Hz and in S2 the FO values are 175 and 165 Hz. In Q3 words
with an early FO peak the corresponding values are 165, 163 and 155 Hz.

As all the analysed Q1, Q2 and Q3 words could be divided into two
groups according to their duration ratios, FO contours of these groups will
be analysed separately. The results are given in Tables 7—9 (where Q1, Q2
and Q3 words are presented separately).

Q1 words where the duration ratio was 0.81—1.46 (see Table 3) are
characterised by a late FO turning point which occurred both in words with
a smaller and larger duration ratio (see Table 7). It can be seen that Q1
words with the duration ratio larger than one are phonetically similar to
Q2 words with the duration ratio smaller than two (see part 4 of Table 7
and part 3 of Table 8).

Table 8 shows that the duration ratio of Q2 words can also be quite
large, whereas the FO turning point still occurs in the second half of the
first syllable in most cases. In words where the duration ratio was larger
than two, the FO turning point was late in 73% of the cases, and in words
with the duration ratio smaller than two it was late in 75% of the cases.

Like Q2 words, also Q3 words had a varying duration ratio. However,
the analysis of FO contours indicates that Q3 words, regardless of their
duration ratio, are characterised by an early FO turning point. When the
duration ratio was smaller than two, only two words had a late FO peak
(see part 3 of Table 9). When the duration ratio was larger than two, 73%
of the words had an early FO turning point.

The data contained only one disyllabic word where the loss of short &
between vowels has caused laryngealization: rd’aca ‘money, comit.sg.’
(Speaker PM, see Figure 1). The durations of syllables are 254 ms (S1) and
89 ms (52), the duration ratio 2.85. The duration of the laryngealization
period is 32 ms. There is an early FO peak occurring at 13% of the first
syllable. In the speech of speaker AB, the word pdt’ 'tell, imperf. 37 sg.’
occurred two times. Although the loss of j had not caused laryngealiza-
tion, there was an early FO peak in both cases.

4. Discussion

The average duration ratio (1.21) in Leivu Q1 words is on average much
larger than in Estonian Q1 words where it is around 0.6 (cf. Lehiste 1960;
1997; Liiv 1961). Standard deviation shows considerable variation in the
duration ratio of Q1 words. Q1 words show two kinds of tendencies in
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Table 7
Average fundamental frequency (in Hz) and standard deviations (s.d.)
in Q1 words divided into two groups
(N — number of measurements, TP — turning point)

Q1, early peak

Speaker|Duration ratio | N
Slbeg.| TP | % |Slend|S2beg.|S2end

PM S1/82 <1 7| 193/197| 37| 179| 173| 165
s.d. 34| 37| 14 21 16 16

AB S1/82 <1 4, 171{175| 31| 139, 133 114
s.d. 46| 47| 29 43 45 45

All Overall average| 11| 182/ 186| 34/ 159, 153| 140
40| 42| 21 32 30 30

PM S1/S82 > 1 4| 224|232 36| 212| 207| 192
s.d. 75| 79| 14 58 56 68

AB S1/S2 > 1 9| 179|176| 11| 140, 136, 133
s.d. 41| 41] 11 45 46 50

All Overall average| 13| 201/ 204| 23| 176, 171| 163

58/ 60| 13 51 51 59
Q1, late peak
Slbeg.| TP | % |Slend|S2beg.|S2end

Speaker|Duration ratio | N

PM S1/82 <1 26/ 193|197 78| 192| 187, 170
s.d. 27| 25| 16 25 24 21

AB S1/S2 <1 17| 159|167 73| 160 163] 151
s.d. 27| 29|17 28 38 33

All Overall average| 43| 176/ 182| 76/ 176, 175 161
27, 27,17 27 31 27

PM S1/S2 > 1 38| 190|209 72| 199| 189 175
s.d. 22| 29| 15 27 22 22

AB $1/S2 > 1 36| 154|161 81| 154/ 155 151
s.d. 23| 26| 14 23 26 30

All Overall average| 74| 172|185/ 76| 176| 172| 163

23| 28|15 25 24 26

their duration ratios: the second syllable vowel can be pronounced longer
or as long as the first vowel, or the first syllable vowel is pronounced
longer than the second syllable vowel (see Figure 2). The second type is
like a mirror image of the first type. The pronunciation where the first
vowel is longer than the second vowel can point to influences from Latvian.
In Latvian, when the two syllables of a disyllabic word are short then the
first syllable is pronounced longer than the second syllable (duration ratio
1.2—2.0, cf. Lehiste, Teras, Ernstreits, Lippus, Pajusalu, Tuisk, Viitso 2008).
A correlation analysis shows a very small positive correlation (r = 0.1)
between the duration of the first and the second syllable vowel: when the
first syllable vowel lengthens then also the second syllable vowel is longer.
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Table 8

Average fundamental frequency (in Hz) and standard deviations (s.d.)
in Q2 words divided into two groups
(N — number of measurements, TP — turning point)

Q2, early peak
Speaker|Duration ratio | N

Slbeg.| TP | % |Slend |S2beg.|S2end
PM S1/S2 <2 8| 197|211 39, 189 184| 171
s.d. 14/ 11| 10 6 6 11
AB S1/S2 < 2 6| 177|178 28 141 131} 123
s.d. 42| 41| 14| 28 23 22
All Overall average| 14| 187|194| 34| 165/ 158 147
28| 26| 12 17 14 17
PM S1/S2 > 2 6| 189|196| 43) 180, 174| 164
s.d. 9 21, 4| 21 20 15
AB S1/S2 > 2 3| 211]216| 34| 156 157 150
s.d. 60| 56, 6| 22 15 1
All Overall average| 9| 200|206/ 39| 168 165 157
35/ 38/ 5 21 17 8

Q2, late peak

Speaker|Duration ratio | N

Slbeg.| TP | % |Slend |S2beg.|S2end
PM S1/S2 <2 16| 185/201| 81| 194| 192] 183
s.d. 14| 23|15/ 23 24| 21
AB S1/S2 < 2 27\ 161/174) 77| 163| 161| 148
s.d. 33| 37| 14| 31 26| 31
All Overall average| 43| 173|188 79| 178 176 165
24| 30| 14 27 25 26
PM S1/S2 > 2 18| 185/202| 69| 192) 183| 177
s.d. 23| 26| 15| 22 19 17
AB S1/S2 > 2 6| 162|175/ 81| 173| 172) 157
s.d. 37| 31| 18] 27 200 24
All Overall average| 24| 173|189| 75| 183| 177 167
30| 28|16 25 20 21

Although there is no significant difference in the duration ratio in Q1
words in the second type and Q2 words with a duration ratio smaller than
two (the third pair of columns in Figure 2, the duration ratios 1.46 and
1.47), there is a significant difference both between the duration of S1 and
S2 of these two types of words (p < 0.001). Significantly shorter durations
of syllables in Q1 words with a larger duration ratio (138 and 98 ms) than
in Q2 words with a smaller duration ratio (174 and 121 ms) may cause a
word to be recognised as a Q1 word.

There is an overlap of syllable durations of Q2 and Q3 words (see Figure
2). This can be due to spontaneous speech. Such an overlap has also been
found in Estonian spontaneous speech (Asu, Lippus, Teras, Tuisk 2009).

11
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Table 9
Average fundamental frequency (in Hz) and standard deviations (s.d.)
in Q3 words divided into two groups
(N — number of measurements, TP — turning point)

Q3, early peak

Speaker|Duration ratio | N
Slbeg.| TP | % |Slend |S2beg.|S2end

PM S1/S2 <2 14| 197|213| 35| 193] 187 176
s.d. 29| 36| 12 30 30 26

AB S1/S2 <2 7| 167|167| 26| 131, 131 119
s.d. 31| 26|15 18 16 17

All Overall average| 21| 182|190 31| 162| 159 147
30/ 31|13 24 23 22

PM S1/S2 > 2 29| 203|221| 34| 199, 194, 192
s.d. 27| 33| 10 30 31 33

AB S1/S2 > 2 12| 193] 196| 21| 136| 134 126
s.d. 40| 40| 14 29 27 28

All Overall average| 41| 198| 208| 28| 167, 164| 159

33| 37|12 29 29 30
Q3, late peak
Slbeg.| TP | % |Slend |S2beg.|S2end

Speaker|Duration ratio | N

AB S1/S2 <2 2| 174/ 178/ 59, 166, 161| 159
s.d. 61| 81|10 77 55 49
M S1/S2 > 2 9 187|211| 63| 198 193] 181
s.d. 17} 21| 10 22 25 20
AB S1/S2 > 2 6| 141|158| 85 152| 160, 152
s.d. 13| 15| 9 15 20 22
All Overall average| 15| 164|184 74| 175 176| 167

15 18] 9 18 23 21

However, an ANOVA shows that there is a significant difference between
the duration ratios of Q2 and Q3 words at p < 0.0001 level. The average
duration ratios (1.87 and 2.44) in these words are comparable to those found
in South Estonian spontaneous speech: 1.6 and 2.9 in the Hargla sub-dialect
of Voru dialect and 1.5 and 3.08 in Setu dialect (Pajusalu, Parve, Teras 2001,
Parve 2003). They are also comparable to the duration ratios of Q2 and Q3
words in spontaneous speech of Standard Estonian: 1.72 and 3.21 (Krull
1993), 1.7 and 2.3 (Asu, Lippus, Teras, Tuisk 2009).

The characteristic fundamental frequency contours of Leivu Q1, Q2 and
Q3 words (see Figure 3) are also comparable to the FO contours found in
South Estonian (cf. Parve 2003) and Standard Estonian (Asu, Lippus, Teras,
Tuisk 2009).

12
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3356 3562
Time (s)

Figure 1. The waveform, spectrogram and FO curve of the word rd’aca ’'money,
comit.sg.” (Speaker PM) (SAMPA transcription: A = a, ? = laryngealization).

150 [ F '
I | | ]

Duration, ms

04 T T T T T
Q1,81/822 1 QI1,S1/82> 1 Q2,81/822 2 Q2,81/82>2 Q3,51/822 2 Q3,51/82>2

Figure 2. The duration of S1 and S2 and standard deviation (in ms) in Q1, Q2
and Q3 words divided into two groups according to their duration ratios.
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L=
A\.\ —— QI words

—=— Q2 words
—&— Q3 words

/ ‘

Figure 3. FO contours characteristic of Q1, Q2 and Q3 words. FO values in the
beginning, turning point and end of the first syllable, and in the beginning and
end of the second syllable.

5. Conclusion

The Leivu sound system has similarities with that of the South Estonian
Hargla sub-dialect. It also gives evidence of language contacts with Latvian.
In the present study spontaneous speech of two male speakers of Leivu
was analysed. Standard deviations of syllable duration ratios in disyllabic
Q1, Q2 and Q3 words showed considerable variation. In words expected
to be in Q1, the syllable duration ratio was 0.8—1.7. The smaller ratio is
similar to the syllable ratio in Estonian Q1 words. Although the bigger
ratio is characteristic of Estonian Q2 words, these words have a signifi-
cantly shorter first syllable than Q2 words. The bigger ratio may indicate
a Latvian influence on Leivu pronunciation. In Latvian, when both sylla-
bles in a disyllabic sequence are short the first vowel is pronounced longer
than the second syllable vowel. There was an overlap in syllable durations
of Q2 and Q3 words (the ratio is 1.2—2.5 and 1.8—3.1 respectively) in
Leivu. However, a ratio under 2 was characteristic of Q2 words and a ratio
over 2 of Q3 words. The fundamental frequency analysis showed that Q1
and Q2 words were characterised by a late FO peak in the first syllable and
Q3 words by an early FO peak. Even if the duration ratios in Q2 and Q3
words overlapped, the two quantities were differentiated by the location
of FO peak. Only one word pronounced with laryngealization was found
in the present data. Thus, further research including more recordings of
Leivu is needed to investigate this aspect.
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ITHPE TEPAC (Xenbcunku—Tapry)
KOJIMYECTBO B TOBOPE JIEVIBY

B nanHOII cTaThe paccMaTpUBaIOTCS aKyCTHUUYeCKMe IIPU3HaKI KOJIMUeCcTBa B JIeIBY CKOM Io-
BOPe DCTOHCKOTO f3bIKa. JIeliBy — 9TO HCTOHCKUIA SI3bIKOBOI OCTpoBOK B CesepHnoii JlaT-
sun. Ero poneTnueckast cucrema, ¢ OHOV CTOPOHBI, IM€EET CXOIHbIe YePTHI C POHETIIECKOII
CHCTeMOI1 I0KHODCTOHCKOTO ropopa Xapria, a ¢ Jpyroi, KCIIbITala BIusSHIe KOHTaKTOB C
JaTBIIICKUM SA3BIKOM. ABTOP CTaThll aHAIU3UPYET peub ABYX MY>KUMH — HOCUTeJIel Jeii-
BycKoro rosopa. KonmdecTseHHbIe OTHOIIIEHIISI TOBOPA COIIOCTABIAIOTCS C TAKOBBIMM HC-
TOHCKOI'O O0IIeyIIOoTpeOUTeNbHOIO s3bIKa 1 I0XKHODCTOHCKOTO sA3bIKa. B cioBax, KoTopsle
HPeAIONI0XKUTENBHO MEIOT IIEPBYIO CTeIleHb JOITOTEI (YIapHbI KPaTKIIA OTKPBITHIIA CIIOT),
COOTHOIIIeHIe IJIUTelbHOCTeN ciioros cocrasiseT 0,8 —1,7. MeHbIliee COOTHOIIIEHIE HATIO-
MIHaeT 9CTOHCKIE ClIOBa C IIePBOIi CTeIIeHbIO JOATOTHL. VI XOTs OolbIllee COOTHOIIIEHME Xa-
PaKTepHO M1 HCTOHCKUX CJIOB CO BTOPOJ CTEIeHbIO, JOJIr0Ta MX INIaCHOrO IIePBOro cjlora
CYIIIeCTBEHHO KOpOUYe, 4eM B CJIOBaX C 4yepefoBaHNeM BTOpoIi crerieHn. COOTHOIIEHNS I -
TeJILHOCTEe MeXK/1y ClIOBaMM BTOPOI I TpeThell CTelleHeil JOJITOThl YaCTUYHO COBIIaaloT
(coorsercTsenno 1,2—2,51 1,8—3,1). CooTHOIIeHMe HIKe IBYX BCe JKe XapaKTepHO IIpesxk/ie
BCEro IJIsI CIOB BTOPOI CTeIIeHN, a COOTHOIIIEHNE BBIIIIe IBYX — JJIS CIOB C TPeTheil CTelle-
HBIO. AHaIIM3 OCHOBHOI'O TOHA ITOKa3hIBaeT, UTO CJIOBA C IIePBOIL 1 BTOPOI CTelleHsIMU J0JI-
TOTBI XapaKTepU3yIOTCs IIO3JHUM, a CI0Ba TPeThell CTelleH! — PaHHUM IIMKOM OCHOBHOTO
TOHaA. B TOM ciyuae, eciii Me>XIy IlIacCHBIMU yTpadeH KpaTKIIL /i, B CIOBaX C TPeThell CTe-
IIeHBIO JOJITOTHI MOKHO OKMJATh CTE[. B MaTepuaie faHHOTO Mccie0BaHU s BCTPETUIOCh
JIUIIL OJHO CIOBO C OCHOBHBIM TOHOM PaHHero IMKa U B IIepuoje JapUHraln3alum.
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