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Abstract. This article focuses on some of the findings from a cross-dialect study
of stress and quantity in Erzya that provide support for the idea of rhythmic
variability in the language. Four idiolect groups compared with respect to a
set of prosodic and segmental features have been found to display diverging
characteristics, which allows differentiating them along the continuum of
language rhythm classes defined as syllable- versus stress-timed. Considering
the phonetics-phonology interface of these characteristics the author argues
that a phonological shift — tendency to distinguish the root of the agglutina-
tive word — can have evolved in the language. The divergence of features
related to rhythm in the idiolect groups implies that the shift can have devel-
oped at different pace, contributing to the development of stress-timed rhythm
in a part of the dialects.
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1. Introduction: language rhythm classes

In the research of rhythm related phenomena, many studies have recently
concentrated on the development and application of measures differenti-
ating between language rhythm classes. A number of scalar models of
rhythm have been shown to compare languages in a way which appears
to confirm empirically the traditional syllable-, stress- and mora-timed
rhythm classes. The rationale behind these measures lies in the analysis
of the total effect created by the interaction of such factors as manifesta-
tions of stress, prosodic timing and phonotactic syllable complexity. Rhythm
classes have been regarded as a continuum of features rather than a cate-
gorical distinction between stress- and syllable-timing (Dauer 1983; 1987;
Ramus, Nespor, Mehler 1999; Low, Grabe, Nolan 1999; 2000). The validity
of the correlates of stress-timed and syllable-timed languages used to analyze
rhythm has been verified in several latest studies. Experiments have been
conducted by using data of different languages and some of their vari-
eties; the findings of production and perception studies (for example: Barry,
Andreeva, Russo, Dimitrova, Kostadinova 2003; Gibbon 2003; Gut 2003;
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Asu, Nolan 2006; Wagner 2007; White, Mattys, Series, Gage 2007) gener-
ally agree with the previous results.

In this article, empirical data available from our recent study of stress
and quantity in Erzya (Aasmäe 2005; 2006a; 2006b; Aasmäe, Ross 2005;
2007) are used to describe the rhythm related effects in the language. In
the earlier publications, statistics have been presented in a detail; here,
part of the data relevant for the treatment of rhythm is used. Cross-dialect
material is compared to define whether the idiolect groups under consid-
eration can be differentiated with respect to a set of features commonly
used in the treatment of rhythm classes. Analyses include the evaluation
of data on the manifestations of stress, vowel quality (full versus reduced)
and the temporal characteristics of syllable nuclei, which are the carrier
components of speech rhythm production.

2. Empirical data: materials and method

In the study, idiolects from different locations in the Republic of Mordovia
and diaspora were used to obtain data of spoken and read speech. One-
word responses of thirty-three male and female speakers (aged 18—25)
recorded in a casual talk with the author (a native Erzya) were used for
the analysis of stress assignment and for the measurement of vowel dura-
tions. In the responses, the following words occurred: velÍe ’a village’, velÍeÉs
’the village’, velÍeÉntÍ ’(of) the village’, velÍese ’(is) in the village’, oçsso ’(is)
in a city’, oçsoÉs ’the city’, araÉs ’no, not’, araÉselÍ ’was not’‚ araÉselÍiÉn ’I was
not’, apak ’not’, ulÍi ’(there) is’, ulÍitÍ ’(there) are’, ulÍÉniÉn ’I was’, kudo ’a
house’, kudoso, kudosot ’(is/are) at home’. The test words contained from
2 to 4 syllables. To obtain re-occurrences of a same word in each speaker’s
responses, the questions were re-asked, for example: Kosot tÍetÍ at-avat?
’Where are your father and mother?’ — Kudosot ’At home’; Kosot? ’Where?’
— Kudosot ’At home’.

Words read by seven male and female speakers (aged 25—37) within
a carrier sentence (”ValoÉs ... erÉzaÉn” ’The word … is Erzyan.’) were used
to measure the temporal characteristics of di- and trisyllabic words in
controlled conditions. The word list included nouns in the nominative case,
singular, e.g. jarmak ’money’ and verbs in the form of the infinitive with
the ending -ms, e.g. lovnoms ’to read’.

The test material allowed the observation of interaction between stress
and vowel duration as well as between prosody and the segmental, syllabic,
and morphological features of the words. An account of the quality of
vowel segments in all the speakers’ productions was made; they were
categorized as full-formation (i, e, a, o, e) and reduced (weakened ∑a, ∑o, ∑e,
schwa ˝) vowels. 

Acoustic data were analyzed by using the computer programme
PRAAT.

2.1. Manifestations of stress

The observation that Erzya dialects somewhat differ from the point of view
of stress manifestations was made in the early studies of the language
(Paasonen 1898; 1903; Öahmatov 1910). The authors noted that in some
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of them, stress is not discernible, in others there is movable stress that is
dominantly on the initial syllable of a word. The tendency to place stress
on the initial syllable was also mentioned in later studies dealing with
dialects that display unstressed vowel reduction (for example, ObXedkin
1961; 1963; Qkuökin 1961; Biuökin 1968; Cygankin 1968; 1979). The
idea of stress variation in previous research was not extended.

Analysis of stress assignment data in the material that comprised words
repeatedly produced by thirty-three speakers revealed remarkable dialect-
specific tendencies. Stress occurrences marked as initial, e.g. veëlÍe ’a
village’, non-initial, e.g. velÍeë, and double, e.g. veëlÍeë ( like in English:
re-turn, maintain) varied in the speakers’ productions.

Results shown in Figure 1 differentiate between four idiolect groups.
The mobility of stress characteristic of all the language varieties was found
to be higher in the idiolects lacking vowel reduction (Group 1), which
correspond to the standards of literary Erzya, than in the idiolects exhibiting
the occurrence of reduced vowels (Groups 3, 4). Results for the idiolects
of Group 2, in which regular reduction is lacking, were closer to those for
Group 1.

Figure 1. Idiolect-related occurrences of initial, non-initial and double stress
(Group 1: # speakers = 13, # tokens = 367; Group 2: # speakers = 9, # tokens = 251; Group
3: # speakers = 6, # tokens = 149; Group 4: # speakers = 5,  # tokens = 130).

As the mobility of stress was observed in repeated responses it is plau-
sible to suggest that stress alternation serves to convey changes in the
emotional or attitudinal aspect of the speakers’ answers. In a part of the
idiolect groups, lower stress mobility, or a tendency to place stress on the
initial syllable of a word, proved to be associated with unstressed vowel
reduction. This means that the head syllable of the word — the root — in
these idiolects tends to be more or less regularly marked by stress. The
manifestations of stress and vocalism in the varieties of Erzya thus do not
overlap. The data on the dialect variability of stress assignment, together
with the temporal characteristics of stressed and unstressed syllable nuclei,
appear to be essential for the treatment of the complex vocalism in the
dialects.
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2.2. Temporal relationship between the stressed and unstressed syllable
nuclei

Durational characteristics of vowels in the stressed initial and unstressed
non-initial syllable also showed differentiation between the four groups of
idiolects. The measurements of both spontaneous speech and script reading
produced analogous results.

Table 1 shows levels of the statistical significance of differences between
the duration of stressed and unstressed syllable nuclei in spontaneous
speech and reading data. The duration of the syllable nuclei tended to be
equal in the idiolects of Group 1, which displayed highly mobile stress.
The analysis of variance showed that differences between the duration of
stressed and unstressed syllable nuclei were statistically not significant. In
the idiolects of Groups 2, 3 and 4, vowels in the stressed syllable were
found to be longer than in the unstressed syllable. There were statistically
significant differences between the duration of the stressed and unstressed
syllable nuclei.

Table 1
Levels of statistical significance of variance (p-value) 

in the duration of stressed and unstressed syllable nuclei (V1, V2) 
for spontaneous speech and script reading 

Spontaneous speech                            Script reading

Idiolects       # speakers    # tokens       p-value      # speakers   # tokens       p-value

Group 1 13 112 0.6 3 149 0.5
Group 2 9 93 < 0.0001 1 50 < 0.0001
Group 3 6 54 0.01 1 51 0.004
Group 4 5 56 < 0.0001 2 100 < 0.0001
Total 33 315 7 350

Table 2
Mean durations for the syllable nuclei (V1, V2) and 

mean duration ratios (V1/V2) with standard deviations in disyllabic words. 
Significant differences between the durations for stressed and unstressed syllable nuclei

(V1, V2) are starred: *(p < 0.05), **(p < 0.005), ***(p < 0.0005), ****(p < 0.0001)

Idiolects         # tokens V1(ms) V2(ms) V1/V2

Group 1 107 108.67 109.31 1.01
15.86 15.60 0.16

Group 2 93 107.86 97.37 ****1.13
18.85 16.66 0.22

Group 3 54 121.91 110.61 **1.15
21.08 27.44 0.28

Group 4 56 111.55 94.73 ****1.21
22.49 17.02 0.28

Average duration ratios (V1/V2) for the four groups were in the range
of 1.0—1.2, as seen from Table 2, in which data of spontaneous speech are
presented. Inter-group vowel duration ratios show that in the idiolects of
group 1 that displayed a higher mobility of stress than in idiolect groups
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2, 3 and 4, the duration of the syllable nuclei was not affected by stress.
Noteworthy is that there were also differences between the statistics of the
groups having reduction. The ratio V1/V2 for group 2 was lower than in
the results for groups 3 and 4.

An important finding is that in the dialects exhibiting reduction, low
mobility of stress — its assignment dominantly on the first syllable —
conditions a pattern of vowel distribution dependent on stress, in addi-
tion to that governed by vowel harmony, which in the dialects with full
vowels is the major factor of vocalism. In the dialects with reduction,
the vocalism of initial versus non-initial syllables is coupled with patterns
of full and reduced vowels in stressed and unstressed syllables, respec-
tively.

2.3. Cross-dialect patterns of vocalism

In Erzya, there are 5 phonologically distinct vowel qualities (i, e, a, o, u).
In the initial syllable of a word this vowel inventory is used in all the
dialects (in some of them also a low open vowel ä occurs). The actual
dialect variability is manifested in non-initial syllables (Itkonen 1971; Cy-
gankin 1979; Ermuökin 1984; Feoktistow 1990). In the dialects lacking
reduction, the vocalism of initial and non-initial syllables is governed by
vowel harmony. Either front or back vowels surface in non-first syllables,
e.g. moro ’a song’, çcemeÉn ’rust’, if not interrupted by palatalized consonants,
e.g. molÍi ’goes’. The inventory of non-initial syllable vowels is restricted
(e, a, o, in suffixes also i).

Dialects exhibiting vowel reduction have complex and unstable
vocalism in non-initial syllables — the quality of reduced vowels and
patterns of distribution vary. Both full and reduced vowels occur in same
morphological forms of different words, for example: saz˝r ’a sister’ —
saz˝r˝m ’my sister’ — saz˝r˝z˝ ’his sister’, but: kopoÉr ’a back’ — kopoÉrem
’my back’ — kopoÉreze ’his back’. Or, both full and reduced vowels occur
in different forms of a same word, e.g.: mor∑a/-˝ ’a song’, but: morom ’my
song’.

Since the mobility of stress has not been cancelled in the varieties with
unstressed vowel reduction, a syllable with a schwa-vowel can become
stressed; the schwa-vowel in the stressed syllable develops into a full vowel,
e.g. saëz˝r, saz˝ër ’a sister’. Vowels fail to reduce in certain consonant
environments: o preserves its quality before v and m, e.g. todov ’a pillow’
(in separate idiolects a change like in todov > todu occurs); e resists in
certain word forms, e.g. tÍelÍeÉn ’of the winter’, melÍeÉn ’of last year’ (Cy-
gankin 1979 : 51).

A formant analysis of vowels in the stressed and unstressed syllables
provided in ”Erzya Prosody” (Lehiste, Aasmäe, Meister, Pajusalu, Teras,
Viitso 2003), which did not aim at the analysis of inter-dialect differences,
has shown centralization of vowels in unstressed syllables. The mid vowels
e and o tended to centralize more than the other vowels; a appeared to be
the most resistant to centralization. Vowel reduction in Erzya can, appar-
ently, be referred to a type (Crosswhite 2004), in which a has a special
durational status.
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Examples

G r o u p 1 (basis for literary Erzya): ava ’a woman’, kudo ’a house, home’,
velÍe ’a village’, oççsoÉs ’the city’, mastor ’earth’, pitÍÉnej ’expensive’.
G r o u p 2: ava, kud∑o/kudu, velÍ∑e, oçsoÉs/oçs∑oÉs, mast∑or, pitÍÉnej/pitÍÉnij. Unstressed
second-syllable vowels e and o, in some positions also a,  are weakened
( ∑e, ∑o, ∑a) or e and o tend to change into i, u, respectively; in a limited
number of word forms a schwa vowel appears, e.g. kud˝s∑a ’at home’, which
is pronounced as a full vowel once the syllable with ˝ receives stress, e.g.
kud˝ës∑a.
G r o u p 3: ava, kud∑a/-u, välÍä, oçsoÉs, mast˝r, pitÍÉnij. Characteristic is the
use of ä both in initial and non-initial syllables; schwa occurs in non-initial
syllables in certain environments (for example, before r).
G r o u p 4: av∑a, kud∑a/-˝, välÍä/-˝, oçs∑oÉs/oçs˝És, mast˝r, pitÍÉni(j). The dialects
are characterized by extensive reduction; ˝ also occurs in the initial syllable
(before r or k, e.g. p˝rdaëms/p˝ërdams ’to turn’).

Overall results of analysis based on the data of stress mobility, dura-
tional relationship between the stressed and unstressed syllable nuclei, and
initial versus non-initial vocalism in the four idiolect groups are summa-
rized in Table 3.

Table 3
Variability of vocalism, manifestations of stress and temporal relationship 

between stressed/unstressed syllable nuclei in idiolect groups

Idiolects Patterns of vocalism Stress mobility V1/V2 ratio

Group 1 i, e, a, o, u / e, a, o, (i) high V1 = V2
Group 2 i, e, a, o, u / ∑e, a, ∑o, (i), (˝) fairly high V1 > V2
Group 3 i, e, a, o, u / (e), a, (o), u, i, ˝ restricted V1 > V2
Group 4 i, e, a, o, u / (e), a, (o), (u), (i), ˝ low V1 > V2

The results systematically differentiate between the four groups of
idiolects. On the one hand, the idiolects of group 1 differ from those of
groups 2, 3 and 4. They show a relatively high mobility of stress and low
vowel duration variability, the latter being a feature characteristic of
syllable-timed rhythm. Idiolect groups 2, 3 and 4 show vowel duration
variability and reduction caused by the effect of stress, i.e. features char-
acteristic of stress-timed rhythm. On the other hand, the idiolects revealing
different types of unstressed vowel reduction have been found to show
statistically significant differences in the duration of stressed and unstressed
syllable nuclei (Aasmäe 2005).

With regard to the range of mean duration ratios between stressed and
unstressed syllable nuclei (1.0—1.2, as shown in Table 2), it should be
emphasized that the prototypical stress timed languages with a strong
tendency to reduce unstressed syllables (English and German) display a
much higher average duration ratio between stressed and unstressed
syllable nuclei, for example 1.87 in German (Gut 2003 : 2439). Our data
allow stating that idiolect groups 2, 3 and 4 display a tendency towards
stress-timed rhythm; however, the effect of prosodic timing is expressed
in a much lower duration ratio between the stressed and unstressed vowels

Rhythm Related Effects in Erzya

2733  Linguistica  Uralica  4  2007



than in typical stress-timed languages. Idiolect group 4, in this respect,
can be said to be the most distant from idiolect group 1 that gravitates to
syllable-timed rhythmic structure.

2.4. The effect of syllable structure upon the duration of syllable nuclei

High phonotactic complexity allows qualifying a language as stress timed
(Dauer 1983). Along with this, it has been admitted that syllable-related
segment duration patterns are not explicitly encoded (Redford 2003 :
2261).

Concerning the syllable template of Erzya no empirical data have been
available hitherto. In literature, types of word structure have been shown
to contain consonant combinations at the boundary of the stem and a suffix
or of two suffixes (Devaev, Cygankin 1970 : 72—75; Rédei 1984 : 209—
230). The question of syllabification has been raised in our study, where
the conundrum of syllable division in structures with internal consonant
combinations (CVCCVC) was encountered (Aasmäe 2006a).

To find out whether the openness or closedness of a syllable in Erzya
is a source of variability for the duration ratios between adjacent syllable
nuclei, data obtained on words with a relatively transparent syllable
division will be considered here. Commentary will be provided on the
measurement results of reading, which is less variable than spontaneous
speech (for example, Bolotova 2003; Engstrand, Krull 2003). For comparison,
spontaneous speech data will be illustrated.

In Table 4 showing data on reading, vowel duration ratios and values
of standard deviation were obtained on series of words with four types
of syllable structure, in which an open syllable is followed by an open
syllable — CV.CV (e.g. patÍa ’elder sister, aunt’), and by a closed syllable
— CV.CVC (e.g. vakan ’plate’), CV.CVCC (e.g. kozoms ’to cough’). One of
the series had the CVCCV structure (e.g. pakÉsa ’field’) with ambiguous
syllable division (CVC.CV or CV.CCV). Tokens were chosen to contain a
same vowel in both syllables.

The data of idiolects without reduction (VD, PA, VL), that were referred
to the same type as group 1 in the spontaneous speech experiment, showed
statistically significant differences between vowel durations in stressed and
unstressed syllables in the series CV.CVC and CV.CVCC produced by
speaker VL. Hence, in the productions of this speaker, the effect of ’closed
syllable vowel shortening’ (Maddieson 1985; Redford 2003) can have
occurred. In the productions of speakers VD and PA, the openness/closed-
ness of the syllables did not produce statistically significant differences —
in the words with varied structure, vowel durations in adjacent syllables
tended to be equal. An insignificant shortening of vowels in the second
closed syllable of the CV.CVC and CV.CVCC series was, though, observ-
able.

The data of idiolects with reduction (VR, NP, AB, NA), that were
referred to the same types as groups 2, 3 and 4 in the spontaneous speech
experiment, showed statistically significant differences between the dura-
tion of stressed and unstressed syllable nuclei in the CV.CVCC series
produced by all the four speakers, in the productions of the CV.CVC series
produced by speakers VR and NP, and the CVCCV series produced by
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speakers VR, NP, NA. The effect of vowel shortening in the unstressed
second syllable primarily attributable to the effect of stress did not occur
in the CV.CV series (except the productions of speaker VR). In this series,
the idiolects lacking reduction (VD, PA, VL) displayed an insignificant
vowel lengthening in the final open syllable, which is a feature of syllable-
timed class, while in the idiolects with reduction (except speaker VR),
competing tendencies towards lengthening and shortening were found to
co-occur. Vowel durations tended to be equal due to the concurrent effects
of initial stress and final vowel lengthening.

Table 4
Mean duration ratios (V1/V2) and values

of standard deviation for four types of word structure.
Significant differences in the values of duration for stressed and unstressed 

syllable nuclei are starred:  *(p < 0.05), **(p < 0.005), ***(p < 0.0005), ****(p < 0.0001)

CVCV CVCCV CVCVC CVCVCC
Speaker Value # = 47 # = 52 # = 42 # = 59

VD M 0.90 0.99 0.99 1.07
S.D. 0.05 0.05 0.10 0.07

PA M 0.94 0.98 1.09 1.13
S.D. 0.06 0.08 0.11 0.14

VL M 0.95 1.00 *1.13 ***1.28
S.D. 0.09 0.08 0.14 0.13

VR M **1.05 *1.08 **1.29 ****1.39
S.D. 0.12 0.07 0.11 0.13

NP M 0.97 *1.06 *1.06 ***1.16
S.D. 0.04 0.05 0.11 0.06

AB M 1.03 1.11 1.17 **1.26
S.D. 0.11 0.11 0.20 0.14

NA M 1.08 *1.08 1.06 *1.20
S.D. 0.06 0.06 0.08 0.18

Spontaneous speech data shown in Table 5 were obtained on a (C)V.CV
series (velÍe/välÍä ’a village’, kudo/kud∑a ’a house’, ulÍi/ulÍe ’is, there is’) and
a V.CVC series of tokens (araÉs, apak ’no, not’, ulÍitÍ ’are, there are), in which
same or comparable vowel segments in the adjacent syllables occurred.
The data are analogous to those of reading in that the idiolect group having
no reduction displayed no significant differences between vowel durations
in words of varied syllable structure. In the data of the idiolect groups
having reduction, a significant vowel shortening in the closed syllable of
the V.CVC series occurred in the idiolects of group 4, which are charac-
terized by radical vowel reduction.

Thus, in the idiolects with reduction, the temporal relationship between
the syllable nuclei can be more affected by the syllable type than in the
idiolects lacking reduction. The idiolects having no reduction thus can be
classified as syllable timed, since they showed a tendency towards vowel
lengthening and no significant variability of vowel duration dependent
either on stress or the openness/closedness of the syllable.
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Table 5
Mean values of duration for stressed and unstressed 

syllable nuclei (V1, V2) and mean duration ratios (V1/V2) 
with values of standard deviation in spontaneous speech.

Significant differences between the values of duration for stressed and unstressed 
syllable nuclei (V1, V2) are starred: *(p < 0.05), **(p < 0.005), ***(p < 0.0005), ****(p < 0.0001)

Series:                   CVCV                                           VCVC                       

Idiolects #tokens V1(ms) V2(ms) V1/V2 #tokens V1(ms) V2(ms) V1/V2

Group 1 48 111.44 113.79 0.99 24 100.96 106.96 0.96
15.65 16.43 0.17 18.00 17.82 0.21

Group 2 33 105.48 99.58 1.08 17 105.88 99.44 1.09
17.84 17.37 0.22 23.53 20.46 0.25

Group 3 21 123.90 116.76 1.10 18 116.17 108.61 1.13
22.26 26.58 0.27 18.77 32.06 0.28

Group 4 21 110.86 107.19 1.04 17 109.47 87.24 **1.28
26.74 13.32 0.26 20.03 15.96 0.24

2.5. Hierarchy of rhythm in Erzya

Rhythm is defined as a hierarchical phenomenon that manifests itself on
different levels of the prosodic hierarchy (Cummins, Port 1998; Gibbon
2003). For example, rhythm in French, a language referred to the syllable
timed class, has been explained relative to the stress group while in English
and German, foot internal timing relations have been found relevant for
the description of rhythm (Wagner 2007).

The idea that Erzya stress is primarily dependent on the rhythm of an
utterance has been suggested in the works of Anatolij Rjabov (1932) and
Ernst Lewy (1937). Comparing the patterns of stress alternation in the
examples provided by A. A. ÇSachmatov (Öahmatov 1910), Ernst Lewy
noticed regular successions of initial or non-initial stress in a phrase, for
example: oëmboÉcä çciësta taëga moëlÍenek ’next day we went there again’;
vädiëÉs ulÍÉniësÉÉ lÍiÉsmaësa ’the water was in a well’ (Lewy 1937 : 236). It is
important to note that A. A. ÇSachmatov collected the materials from dialects
with vowel reduction, as it can be seen from the transcribed texts.

In an earlier work of the present author (Aasmqå 1982) describing stress
in field work materials, it has been claimed that stress alternations — either
odd- or even-numbered syllables are stressed, e.g. veëlÍeseëÉnek/velÍeëseÉneëk
’in our village’ — are largely analyzable as sequences of disyllabic feet. In
the first systemic research into Erzya prosody (Lehiste, Aasmäe, Meister,
Pajusalu, Teras, Viitso 2003), the authors confirmed the validity of this
observation. It has been stated that the domain over which stress patterns
are manifested in Erzya is the prosodic foot.

In a recent study (Aasmäe 2006a; 2006b) temporal relationship between
the syllable nuclei in disyllabic and trisyllabic words was compared to see
the effect of stress on vowel durations within the dual foot in di- and
trisyllabic words in the target idiolect groups.

Data of spontaneous speech presented in Table 6 show that the increase
of the number of syllables in a word (a trisyllabic word compared to a
disyllabic one) was associated with the increase of the duration ratio
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between the stressed first and unstressed second syllable nuclei in all the
idiolect groups. In group 1, however, the differences between the dura-
tion of the two syllable nuclei were statistically not significant. Vowel
durations were relatively independent of stress. 

Figure 2 displays the relationship between vowel durations in disyllabic
and trisyllabic words (a and b, respectively) across the inter-group data.
The mean value V1/V2 marked as a dot on the vertical lines showing the
range of V1/V2 values in the productions of di- and trisyllabic words is
very close to 1.0 in both word series produced by speaker group 1. In the
idiolects of groups 2, 3 and 4, mean V1/V2 for disyllabic words is higher
than 1.0; in trisyllabic words it is significantly higher than in disyllabic
words.

In the idiolect group lacking reduction, vowel durations displayed
relative independence of stress in trisyllabic words, as well. Insignificant
contraction of the second syllable vowels does not lead to a change in their
quality. In the idiolects of groups 2, 3, and 4 that exhibit vowel reduction,
there is even greater contraction of second-syllable vowels in trisyllabic
words compared to disyllabic ones; first stressed and second unstressed
syllables thus form a duration-based foot. Vowel contraction gives rise to
changes in the quality of the unstressed vowels. Hence, idiolect groups 2,
3 and 4 exhibit a temporal relationship between syllable nuclei, which is
characteristic of a disyllabic foot in a stress timed structure.

Table 6
Mean values of duration for the syllable nuclei (V1, V2, V3) and mean 

duration ratios (V1/V2) with standard deviations in di- and trisyllabic words.
Significant differences between the values of duration for stressed and unstressed 

syllable nuclei (V1, V2) are starred: *(p < 0.05), **(p < 0.005), ***(p < 0.0005), ****(p < 0.0001)

Serie:         disyllabic                 Serie:             trisyllabic

Idiolects # tokens V1(ms) V2(ms) V1/V2 # tokens V1(ms) V2(ms) V3(ms) V1/V2

Group 1 107 108.67 109.31 1.01 57 89.79 86.53 90.88 1.06
15.86 15.60 0.16 17.14 13.27 16.94 0.27

Group 2 93 107.86 97.37 ****1.13 38 97.45 76.82 83.11 ****1.30
18.85 16.66 0.22 21.82 12.70 22.98 0.34

Group 3 54 121.91 110.61 **1.15 40 91.68 75.63 88.40 **1.26
21.08 27.44 0.28 22.41 19.13 25.74 0.34

Group 4 56 111.55 94.73 ****1.21 30 93.74 70.33 82.33 ****1.38
22.49 17.02 0.28 20.69 13.72 23.14 0.37

As to the duration of third syllable vowels, it can be seen from Table
6 that it is comparable to that of first syllable vowels in all the idiolect
groups. However, there is little difference between the duration of the
three vowels in idiolect group 1, while in groups 2, 3 and 4 there is a more
or less salient difference between the duration of second syllable vowels
and that of first and third syllable vowels.

The third syllable can be regarded as a degenerate foot; in case it is
not final in an utterance, it will form a normal foot with the consecutive
syllable, for example: kuëdosoë son aëraÉs ’at home s/he is missing’.
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Figure 2. Mean duration ratios between the stressed and unstressed syllable
nuclei (V1/V2) in the duple foot of disyllabic and trisyllabic words.

2.6. The phonetics-phonology interface of rhythm related effects 

Analyses in this study tested the possibility of morphological conditioning
for vowel durations in the four varieties of Erzya. Duration-dependent
’undershoot’ has been assigned a causal role in the formation of patterns
of phonological vowel reduction (Lindblom 1963; Bybee, Chakraborti, Jung,
Scheibman 1998; Flemming 2001; Crosswhite 2004; Barnes 2006). In the
treatment of the issue of vowel reduction not only the effect of stress, but
also that of environment and morphological dependence have been accounted
for.

To test the assumption of morphology dependent vowel reduction in
Erzya, the duration of stressed first-syllable and unstressed second-syllable
vowels in disyllabic word stems and forms with suffixes were compared.
The ’stem’ tokens (number of observations = 159) were: velÍe ’a village’,
araÉs ’no, not’, apak ’no, not’, kudo/-∑a ’a house, home’. Forms with suffixes
(number of observations = 152) included the following words: velÍeÉs ’the
village’, oçsoÉs ’the town’, ulÍi ’(there) is’, ulÍitÍ ’(there) are’ (n=152). The tokens
were selected to contain both (C)V.CV and (C)V.CVC syllable structure;
thus second-syllable vowels occurred in both syllable templates. The quality
of the first- and second-syllable vowels was comparable across the dialect
forms — no clear cases of a schwa-vowel occurred in the speakers’
productions (with the exception of some tokens from Group 4). Conso-
nantal environment in the words differed. 

Table 7 shows vowel duration data on the two categories of words.
No statistically significant differences between V1 and V2 were observed
in the stem words produced by idiolect groups 1, 2, and 3. The ratio V1/V2
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for groups 2 and 3 was higher than for group 1. Differences between the
duration of V1 and V2 in group 4 were statistically significant. Vowels
outside the root showed the tendency towards shortening in all the idiolect
groups. Thus, with the exception of data for Group 4, the results show a
general tendency towards equal vowel durations within the stem. Vowel
compression at the boundary of the root and a suffix (or in the suffix) was
manifest in all the idiolects.

The durational asymmetry observed in the production of word forms
with suffixes across the idiolects is a manifestation of the dependence
of vowel duration upon the relationship between the morphological
constituents of a word. It is conditioned by the tendency to underline by
means of duration the importance of the root.

Table 7
Mean durations (ms) with values of standard deviation 

for stressed first and unstressed second syllable vowels (V1, V2) 
and duration ratios (V1/V2) for the stem and forms with suffixes. 

Significant differences between the duration of V1 and s are starred: 
*(p < 0.05), **(p < 0.005), ***(p < 0.0005), ****(p < 0.0001). 

Number of speakers: 13 (Group 1), 9 (Group 2), 6 (Group 3), 5 (Group 4)

Series:                   stem                                          form with a suffix

Idiolects # tokens V1 V2 V1/V2 # tokens V1 V2 V1/V2

Group1 60 107.62 112.31 0.97 52 111.85 103.60 *1.10
17.67 16.60 0.16 15.99 14.60 0.20

Group2 40 106.05 100.18 1.08 53 109.23 95.25 ****1.17
19.66 18.33 0.22 18.28 15.12 0.22

Group3 30 121.26 111.00 1.14 20 124.85 105.75 **1.22
20.21 29.15 0.26 20.91 23.19 0.28

Group4 29 112.17 98.66 *1.16 27 110.89 90.52 ****1.25
25.24 18.78 0.28 19.56 14.03 0.28

3. Implications 

The results suggest that there is a causal relationship between the mobility
of stress, unstressed vowel reduction, and the domain of morphology mani-
fest in Erzya. Given this, vowel reduction appears to be a product of a
phonological change unevenly evolving in the language varieties — a
tendency towards word-initial stress and reduction of unstressed vowels
outside the root. In some dialects it fails to apply radically; full vowels
preserve their main quality in an unstressed syllable outside the root. In
the dialects with dominantly initial stress, vowel reduction is involved not
only at the boundary of the root and a suffix but also within the root,
including the head syllable. In the dialects with extensive reduction, a schwa
vowel appears in certain environments, for example before r: p˝rnams ’to
collect’; under stress, the schwa becomes a full vowel. Thus extra vowels
(a schwa and a full vowel resembling ˝) add to the vocalism of the initial
syllable. Lack of stability in the neutralizaation of unstressed vowel
contrasts in the dialects — only certain vowel contrasts have been given
up to neutralization by speakers — can be ascribed, firstly, to the func-
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tioning of unbounded stress, secondly — to the effects of environment.
Morphologically conditioned vowel shortening might be a factor that
contributes to the development of a duration-based foot manifest in spoken
varieties with less mobile stress. The core dialects represented in our
materials by idiolect group 1 displayed, at the level of production,
insignificant vowel lengthening in the head syllable of trisyllabic words.
The quality of vowels in these language varieties largely remains intact
and analysis of stress distribution is problematic, since the acoustic effect
of stress is weak for perception. 

With respect to the manifestations of stress, vocalism, and prosodic
timing, Erzya dialects thus can be differentiated as two major types, one
displaying a syllable-timed structure, the other — exhibiting features of
the stress-timed class.
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NINA  AASMQÅ  (Tartu)

RITMIÄESKIE  TENDENCII  V  ÅRZQNSKOM  QZ\KE

V statxe rassmotrena sovokupnostx dannyh, pozvolqœYih oharakterizovatx raz-
liäiq, kotorye proqvlqœtsq v ritmoobrazuœYih harakteristikah reäi v osnov-
nyh gruppah dialektov. V kaäestve faktorov ritma issledovany proqvleniq uda-
reniq, vokalizma i koliäestvennoe sootnoöenie mewdu glasnymi v naäalxnom
udarnom i nenaäalxnom bezudarnom slogah. Analiz dannyh vklœäaet sravnenie
koliäestvennogo sootnoöeniq mewdu glasnymi v dvuh- i trehslownyh slovah,
slogah otkrytogo i zakrytogo tipa, a takwe v kornevyh i ne-kornevyh morfemah.
Fonetiko-fonologiäeskij analiz dannyh pokazyvaet, äto ritmoobrazuœYie ha-
rakteristiki proqvlqœtsq v dialektah nereduciruœYego tipa v predelah slo-
ga, a v dialektah reduciruœYego tipa — v predelah stopy. Åmpiriäeskie dan-
nye mowno rassmatrivatx kak svidetelxstvo togo, äto v qzyke proishodit fo-
nologiäeskij sdvig v storonu vydeleniq kornq slova posredstvom prosodii —
udareniq i koliäestva. V dialektah åtot sdvig proishodit neravnomerno, o äem
mowno suditx po razliäiqm v stepeni reducirovaniq glasnyh i podviwnosti
udareniq.
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