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Abstract 
This article deals with the results of the systematically per-
formed study of the duration of consonants and its depend-
ence upon various phonetic factors in the standard realiza-
tions of Russian spontaneous speech and reading. The data 
described were obtained for the RFBR project No 04-06-
80111 “Spontaneous Speech as a Source of Pronunciation 
Standard Changes”. It may me concluded that consonant du-
ration is not determined significantly by a phonetic context 
and a position in an intonation unit. As to the dependence 
upon age and gender, almost in all age groups the consonant 
duration in women's speech is more than in men's one. How-
ever, consonant duration to the most degree depends on its 
distinctive features. The durations of consonants were differ-
ently distributed among speakers, what can be explained by 
speakers' individual characteristics. 

1. Introduction 
This article presents a part of the results of the systematically 
performed study of standard Russian read and spontaneous 
speech. The aim of this study is to describe the main tenden-
cies of changing of modern Russian pronunciation standard 
and to find out the variation limits of this standard. 

The task of this particular research is to study the dependence 
of the consonants duration in the standard realizations of Rus-
sian spontaneous speech and reading upon such phonetic 
factors as a position in the intonation unit, a surrounding pho-
netic context, a consonant type, a speaker's gender and age.  

2. Procedure 
The methods and procedure of the whole study were devel-
oped by the research group headed by L.V. Bondarko [1].  

3. Discussion and Results 
 It was found out that the duration of consonants at a certain 
degree (which is fairly little) depends on a position in an into-
nation unit. According to statistical research the duration of 
consonants in final syllables of an intonation unit in sponta-
neous speech and reading as well is a little more than in non-
final syllables, but this variation is not statistically significant. 
In figures 1 and 2 the graphs showing the dependence of con-
sonant duration upon a position in an intonation unit are pre-
sented. The samples of consonants in non-final and final syl-
lables in an intonation unit (in figures they are marked as 1 
and 2 respectively) were the main objects of comparison. The 
third sample (in figures marked as 3) represents a small num-
ber of consonants in "uncommon" syllables (hesitations, slips 
of the tongue and other cases when an intonation unit was 
formed by a consonant).  The analysis was carried out by 
using Student's t-criterion for independent samples. Figure 1 
shows medians, standard error and standard deviation for the 

samples of consonants in different positions in an intonation 
unit in spontaneous speech. In figure 2 the same data for read-
ing are given. They show that according to Student's t-
criterion for independent samples at confidence probability 
95% no significant variations between general average con-
sonant durations in non-final and final syllables of an intona-
tion  

 

 
Fig.1. Dependence of Consonant Duration upon a Position in 
an Intonation Unit, Spontaneous Speech 

 
 

Fig.2. Dependence of Consonant Duration upon a Position in 
an Intonation Unit, Reading 
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unit can be seen. Insignificant lengthening of consonants in 
final syllables of a intonation unit can apparently be ex-
plained by the general tendency to the prepausal lengthening 
in the end of a intonation unit.  

The following step was the attempt to establish the correlation 
between consonant duration and a surrounding phonetic con-
text (see Fig. 3). One can see that the longest consonants were 
found between vowels and the appearance of another conso-
nant in the left or right context made a consonant shorter. It's 
interesting to note that between two consonants the duration 
of a consonant was not minimal but only a little shorter than 
between vowels. It can be explained by the fact that the 
tempo of speech slows down when compound clusters of 
consonants are pronounced. 

In figures 4-7 the duration data of consonants of different 
types depending on a phonetic context are presented. The 
tendency discovered for all consonants as a whole is observed 
for stops. According to their duration they are arranged in the 
descending order as following: between vowels, between 
consonants, following a consonant and preceding a vowel, 
following a vowel and preceding a consonant (fig.4). 

 

 
Fig.3. Dependence of Consonant Duration on Phonetic Con-
text  

 

 
Fig.4. Consonant Duration Depending on Phonetic Context, 
Plosives 

In all cases the duration of consonants in spontaneous speech 
is a little more than in reading. As far as fricatives are con-
cerned, in both types of speech they appeared to be the long-

est between vowels, and the shortest - following a vowel and 
preceding a consonant (fig. 5). The duration distribution in 
two other contexts depended on a speech type. In spontaneous 
speech the context following a consonant and preceding a 
vowel and in reading the context between consonants took the 
second place. It may be the influence of the tendency to more 
radical simplification of consonant clusters in spontaneous 
speech than in reading, which results in comparative decrease 
in the duration of fricatives in spontaneous speech in com-
parison with the context between consonants in reading.  

For sonants a completely different regularity is observed. 
According to their duration they are arranged in the descend-
ing order as following: between consonants, between vowels, 
following a vowel and preceding a consonant, following a 
consonant and preceding a vowel (fig. 6). 

 

 Fig.5. Dependence of Consonant Duration on Phonetic Con-
text, Fricatives 

 

 

 Fig.6. Dependence of Consonant Duration on Phonetic Con-
text, Sonants 

 

It may be connected with the fact that sonants in the context 
between consonants occurred comparatively seldom. The 
similar duration of sonants in this position in both types of 
speech might have the same explanation. On the other hand, 
in the vicinity of vowels sonants are sufficiently frequent and 
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the pronouncing of this combination is easy and usual for 
speakers.  

As affricates are concerned, according to their duration in 
both types of speech they are arranged in the descending or-
der as following: between vowels, between consonants. The 
data for the rest two contexts differ in the speech types: in 
reading the third place is taken by the context following a 
consonant and preceding a vowel, in spontaneous speech - the 
context following a vowel and preceding a consonant (fig. 7). 

 

 
Fig.7. Dependence of Consonant Duration on Phonetic Con-
text, Affricates 

 

That is their distribution almost agrees with the general ten-
dency (fig. 3), only the minimum duration of this consonant 
group is found in different contexts (invariably including a 
consonant and a vowel) depending on a speech type, which 
reminds of the situation with fricatives. It may be connected 
with the fact that the number of affricates in the material is 
relatively small and they are difficult to articulate. One should 
remember that in spontaneous speech most affricates are re-
placed by fricatives.  

Figure 8 shows the dependence of the duration of hard and 
soft consonants upon a phonetic context. The distribution of 
duration of hard consonants in both speech types on the 
whole agrees with the general tendency (fig. 8). According to 
their duration they are arranged in the descending order as 
following: between vowels, between consonants, following a 
consonant and preceding a vowel, following a vowel and 
preceding a consonant. At the same time consonants in spon-
taneous speech are always longer than in reading. The distri-
bution of duration of soft consonants on the whole also agrees 
with the general tendency. However, at the same time the 
duration of soft consonants in the contexts following a vowel 
preceding a consonant and following a consonant preceding a 
vowel is the same. Besides it should be noted that in the con-
text between consonants the duration of soft consonants in 
spontaneous speech is less than in reading.  

Figure 9 shows the dependence of duration of voiced and 
voiceless sibilants upon a phonetic context. Voiceless conso-
nants in both types of speech according to their duration are 
arranged in descending order as following: between vowels, 
following a consonant preceding a vowel, between conso-
nants, following a vowel preceding a consonant. In all cases 

voiceless consonants in spontaneous speech are longer than in 
reading. Thus the data for voiceless sibilants on the whole 
agree with the general tendency. However, the second longest 
consonants are the consonants in the position following a 
consonant preceding a vowel. The voiced consonants accord-
ing to their duration in the descending order are arranged as 
following (fig. 9): between vowels, between consonants, fol-
lowing a vowel preceding a consonant, following a consonant 
preceding a vowel. In all positions, except for the position 
between consonants, the duration of sounds in spontaneous 
speech exceeds the duration of sounds in reading.  

 

 
Fig.8. Dependence of Consonant Duration on Phonetic Con-
text, Velarized and Palatalized Consonants. 

 

 
Fig.9. Dependence of Consonant Duration on Phonetic Con-
text, Voiced and Voiceless Obstruents. 

 

Thus, as it is already shown in figure 3 (the data for all con-
sonants all over the material), the longest are voiced conso-
nants between vowels, and the second place is taken by 
voiced consonants between consonants. On the other hand, 
unlike the general tendency, it appears that the duration of 
voiced consonants following a consonant and preceding a 
vowel is minimal. Naturally, it should be noted that the dura-
tion of voiced consonants is always significantly less than that 
of voiceless ones. Thus it may be stated that the duration of 
consonants depends on a phonetic context. Though it should 
be noted that this dependency is not strong. The variations of 
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absolute duration in different phonetic contexts average 10 
ms. In the result of additional statistical analysis it was dis-
covered that according to Student's t-criterion for independent 
samples (these samples were the duration of consonants in 
different contexts) at confidence probability 95% no signifi-
cant variations between the general average durations of con-
sonants in different contexts can be seen both in spontaneous 
speech and reading. This is illustrated by figure 10.  

In figure 11 the chart showing the dependence of consonant 
duration upon a consonant type in spontaneous speech and 
reading is presented. The data were based on the average 
duration of consonants of different types for all speakers in 
different speech types. This chart shows that hard and soft 
approximants both in spontaneous speech and reading ap-
peared to be the shortest, while hard and soft affricates were 
the longest. For all groups of consonants, except for voiced 
soft fricatives, the average duration in spontaneous speech 
exceeded the average duration in reading.  

 

 
Fig.10. Comparison of the General Average Durations of 
Consonants in Different Contexts in Spontaneous Speech and 
Reading 

Another evident conclusion can be made: while the groups of 
consonants are arranged in the ascending order according to 
their average duration, voiceless consonants occupy the right 
part of the chart and sonants and voiced sibilants occupy the 
left and central part. 

In the groups of approximants, voiceless and voiced stops and 
also voiceless fricatives soft consonants are longer than hard 
ones. As to the groups of voiced fricatives, nasal sonants and 
affricates, soft consonants there are, on the contrary, shorter 
than hard ones. 

 

 
Fig.11. Dependence of Consonant Duration on Types of Con-
sonants   

 

 
Fig.12. Dependence of Consonant Duration on Gender of 
Speakers 

 
Fig.13. Consonant Duration: Voiced and Voiceless Conso-
nants 

As the dependence upon gender is concerned, it is almost 
absent in spontaneous speech. In reading the average duration 
of all consonants pronounced by male speakers is 3 ms less 
than that of those pronounced by female ones (fig. 12). 
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Figures 13-14 show the dependence of the average consonant 
duration upon such distinctive features as voiced/voiceless 
(fig. 13) and hard/soft (fig. 14). The obtained data entirely 
agree with the well-known fact that voiceless sibilants are 
significantly longer than voiced ones and soft consonants are 
a little longer than hard ones.  

 

 
Fig.14. Consonant Duration: Velarized and Palatalized Con-
sonants 

 

 

 Fig.15. Relative Duration of Consonants: Age Characteristics 
of Speakers 

 

To make more detailed analysis of the factors influencing 
consonant duration it was necessary to introduce for each 
speaker their own specific duration unit instead of comparing 
absolute durations in milliseconds. The duration of the short-
est consonants in the pronunciation of each speaker was cho-
sen as a duration unit. As it was mentioned before, the ap-
proximants were the shortest in the pronunciation of each 
speaker. So later on the calculations of all durations for each 
speaker was performed regarding this consonant group in the 
pronunciation of a given speaker and in a given speech type.  

Besides, the duration of approximants in the pronunciation of 
all speakers in all speech types was very close to 40-45ms. In 
figures 15-19 number 100 corresponds to the duration of the 
shortest consonant for a given speaker in a given speech type. 
This type of duration measuring does not allow data averag-

ing for a group of speakers. That is why all data are given for 
each speaker separately.   

Figure 15 shows the dependence of consonant duration upon 
gender and age. One can see that in all age groups (except 40-
45 year olds) the consonant duration in the pronunciation of 

 
Fig.16. Relative Duration of Consonants: Voiced and Voice-
less Consonants 

 

 
Fig.17. Relative Duration of Consonants: Velarized and Pala-
talized Consonants 
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Fig.18. Relative Duration of Obstruents: Manner of Articula-
tion 

female speakers is more than of that in the pronunciation of 
male ones. In the group of 30-35 year olds both in the pro-
nunciation of male and female speakers consonant duration in 
reading is more than in spontaneous speech.  

 

 
Fig.19. Relative Duration of Consonants: Obstruents and 
Sonorants 

 

In the group of 20-25 year olds these durations are almost 
similar. And in the group of speakers under 20 in the speech 
of a female speaker the consonants in spontaneous speech are 
longer than in reading and vice versa in the speech of a male 
speaker. In the group of 40-45 year olds consonant duration is 
more in spontaneous speech than in reading both in the 
speech of male and female speakers.  

As to the comparison of the duration of voiceless and voiced 
sibilants, these data are given in figure 16. One can see that 
voiceless consonants are, naturally, always longer than voiced 
ones. But this difference in all groups, except for the group of 
40-45 year olds, is more strongly expressed in the speech of 
female speakers than in that of male ones.  

The situation when consonants in reading are longer than in 
spontaneous speech is fairly frequent. It occurs in the speech 
of a male speaker in the group of speakers under 20 and in the 
speech of all speakers in the groups of 20-25 and 30-35 year 
olds. Thus it may be stated that the tendency to make conso-
nants longer in spontaneous speech than in reading is more 
strongly expressed in the speech of speakers above 40.  

Figure 17 shows the relative duration of consonants in the 
dependence of their being hard or soft in spontaneous speech 
and reading. According to the earlier discovered general ten-
dency (fig. 14) consonants in spontaneous speech are longer, 
than in reading and soft consonants are longer than hard ones. 
If this tendency was observed for all speakers, the bar of each 
speaker in figure 17 corresponding to palatalized consonants 
in spontaneous speech would be the highest. However, it is 
true only about two speakers: a woman under 20 and a 
woman from the group of 40-45 year olds. In the speech of 
two male speakers from the groups of 40-45 and 50-55 year 
olds hard consonants in spontaneous speech appeared to be 
the longest ones. In the speech of four speakers (women aged 

20-25, women and men aged 30-35 and women aged 50-55) 
soft consonants in reading were the longest ones. Thus the 
general tendency of lengthening soft consonants in compari-
son with hard ones and consonants in spontaneous speech in 
comparison with consonants in reading is not always ob-
served.  

Figure 18 shows the dependence of the relative duration of 
sibilants upon the mode of articulation. This chart shows that 
in the speech of eight speakers stops appeared to be longer 
than fricatives. In the speech of female speakers in groups 
under 20, 40-45 and 50-55 and also in the speech of a male 
speaker in the group of 40-45 year olds stops in spontaneous 
speech were the longest. In the speech of other four speakers 
(men under 20, women in the group of 20-25 year olds, 
women and men in the group of 30-35 year olds) stops in 
reading were the longest. It may be stated that our material 
did not prove the thesis that fricatives are longer than stops.  

Figure 19 shows the dependence of the relative duration of 
consonants upon their being a sibilant or a sonant. The data 
given in figure 19 prove the results obtained when the abso-
lute duration of consonants was measured: in the speech of all 
speakers in both types of speech sibilants are always longer 
than sonants. This tendency is least strong in the speech of 
male speakers in age groups of 20-25 and 50-55 year olds.   

4. Conclusions 
Thus, finishing the discussion of consonant duration and its 
dependence upon different factors, it may me noted that con-
sonant duration is not determined significantly by a phonetic 
context and a position in an intonation unit. The tendency of 
lengthening consonants in spontaneous speech in comparison 
with reading is more strongly expressed in the speech of 
speakers over 40. As to the dependence upon age and gender, 
almost in all age groups the consonant duration in women's 
speech is more than in men's one. However, consonant dura-
tion to the most degree depends on its distinctive features. 
Voiceless consonants are usually longer than voiced ones. In 
most cases soft consonants are longer than hard ones and 
stops are a little longer than fricatives. In the speech of all 
speakers approximants appeared to be the shortest, and affri-
cates were the longest. The durations of consonants were 
differently distributed among speakers. Apparently, it is con-
nected with speakers' individual characteristics.  
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