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ABSTRACT

Samples of four styles of overtone singing, or Ôthroat singingÕ,
that are traditionally performed in Altai (Sygyt , Qargyraa,
Kh�mei, and Qay) were studied. Spectral analyses of the digitized
singing samples showed that these different styles have certain
acoustic characteristics in common. There seems to be a stylistic
continuum from a traditional (western-like) singing style to
ÔpureÕ overtone singing. In the Sygyt style overtone melodies are
produced by selectively amplifying overtones especially in the
frequency area normally occupied by the F2 of vowels. In
Qargyraa and Kh�mei melodies are produced in a similar way by
amplifying certain overtones, but in addition there is a prominent
high-frequency component giving these styles their characteristic
timbre. The peculiarity of the epic Qay style is the use of a
similar high-frequency component simultaneously with clearly
articulated words, although Qay singers can sometimes switch
between ÔnormalÕ articulation and overtone melody production
within one song.

1.  INTRODUCTION
In overtone singing (or Ôthroat singingÕ) two audible melodies
can be produced simultaneously, one by controlling the vibration
of the vocal folds and the other by sharply concentrating the
vocal tract resonances on given overtones. This type of singing is
performed especially in different parts of Central and Eastern
Asia [1, 2, 3, 4]. In Altai, several distinctive traditions of singing
exist that have all been classified as overtone singing [1].
Especially interesting is the epic Qay style that can be found in
the Upper Altai mountainous area. In this type of singing the
singer uses a technique in which the words are clearly
pronounced, but the timbre of the voice on the whole is still very
close to that of the ÔpureÕ two-voiced, wordless overtone singing
style.

Today, overtone singing (especially the Tuvinian tradition)
has acquired a prominent role in connection with some Ônew ageÕ
movements where it is used to provide mystical inspiration, to
facilitate meditation, or to Ôbring out oneÕs inner voiceÕ, etc. It
has also become a fashionable ingredient in many areas of
modern western music, in addition to being in itself an interesting
tradition of Ôworld musicÕ [5].

To find out the acoustic similarities and differences in voice
production between the different styles of overtone singing, we
analysed several samples of traditional singing produced by
experienced singers from Altai.

2.  MATERIAL
The sound material for this study [1] consisted of samples of four
different singing styles used in Altai: Sygyt, Qargyraa, Kh�mei,
and Qay. Three styles (Sygyt, Qargyraa, and Kh�mei) were all

performed by the same singer, I.B. Shinzhin, while the fourth
one, Qay, was produced by two singers: Aleksei Kalkin and his
son, Elbek Kalkin. The singers are all well-known local artists
[6]. Aleksei G. Kalkin is the eldest and most prominent among
the still living masters of the Qay. He was born in 1925, and has
been a nationally well-known artist and performer of Altai heroic
songs for more than 50 years. AlekseiÕs son Elbek has learned the
singing style and is interested in passing the tradition on to his
own son. I.B. Shinzhin is a renowned Altaian artist and folklorist.
The material was recorded by the second author, L.H., in Jabagan
village, Altai (Russian Federation) and Gorno-Altaisk, in
September 1996 during a field trip of a joint Finno-Russo-Altaian
folklore research group [6].

The singing samples were recorded with a Sony DCR-
VX1000E Digital Video Camera with a digital sound recording
function. The recordings were mainly made indoors except for
Elbek Kalkin whose singing was recorded outdoors during an
interview. In all cases the recordings could be made without any
disturbance causing extra noise. Aleksei Kalkin accompanied
himself with a traditional plugged instrument called topshur. The
material consisted of entire songs produced as quasi-spontaneous
performances, and only selected portions of the songs were used
for the acoustic analysis.

3.  METHODS
The sound material, which was digitized at a sampling rate of
44.1 kHz with a Digidesign AudioMedia II DSP card in a
Macintosh Quadra 700 computer, was analysed using the GW
Instruments SoundScope 2.17 program. The acoustic analysis was
largely based on a visual inspection of the different display
windows offered by the program. The usual display consisted of
an oscillogram, a narrow-band spectrogram and a window for
either FFT or LPC spectra. The oscillogram was mainly used to
monitor the amplitude variation in the sound wave, but the main
analysis window was the spectrogram showing how the signalÕs
energy distribution across the frequency scale changed over time.
The FFT spectrum was used to show the details, at given time
points, of the energy distribution and especially the amplitude
relationships of the partial tones. For the spectral displays
(spectrograms and FFT spectra), the signal was analysed with a
narrow-band (45 Hz) filter in order to make the partial-tone
structure as clear as possible.

4.  RESULTS
4.1.  General characteristics of overtone singing
The acoustic analysis showed that there were similarities as well
as differences between the singing styles studied. One typical
characteristic was the use of a resonatory overtone melody
(usually around 1.5 kHz) that resembled the changes in the
second formant of changing vowel qualities in normal speech.
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Another feature was a rather strong high-frequency component in
the frequency area of 4 to 5 kHz. The third feature was the
presence of so-called subharmonics within the harmonic overtone
structure determined by the vibration of the vocal folds.

4.2.  Sygyt
In the Sygyt style, the vocal tract is clearly used for producing a
strong resonance melody on specific overtones. Figure 1 shows a
narrow-band spectrogram of a 6-second sample of Sygyt singing
performed by I.B. Shinzhin. The mean fundamental frequency in
this sample is about 176 Hz. The overtone melody can be seen as
a resonance maximum moving roughly between 1.55 kHz and
1.95 kHz. There is also another, slightly stronger and more static
energy concentration at around 3.4 kHz, whereas the average
energy level above 4 kHz is relatively low. The two FFT spectra
in Figure 1 show the amplitudes of the overtones at the two time
points marked with vertical cursors in the spectrogram. The
vertical cursors in the FFT spectra are placed on the 10th partial
tone in both cases.

4.3.  Qargyraa
In the Qargyraa style, the frequency band between 4 and 5 kHz
is in general much stronger than in Sygyt. An example of
Qargyraa, again produced by I.B. Shinzhin, is shown in Figure 2.
The mean fundamental frequency in this 11-second sample is not
easy to determine: for the most part, the overtones lie at a
distance of about 86 Hz from each other, but in some parts of the
signal (at the very beginning and towards the end, at the second
vertical cursor in the spectrogram) the spacing of the partial tones
is about twice as large, with an Fo of about 180 Hz. Another

interpretation would be to assume that the partial tone lying for
the most part of the sample at 172 Hz is the fundamental
frequency proper, and that the real overtones lie at 344 Hz, 516
Hz, etc. and that between these there are ÔsubharmonicsÕ visible
for the most part of the sample. (For a similar phenomenon in the
chant of Tibetan lamas, see [7].) On the basis of the acoustic
signal alone it is difficult to infer the physiological basis of this
phenomenon, e.g. the possible involvement of the ventricular
folds [8].

The overtone melody moves around 1.5 kHz. There is also a
rather constant energy concentration around 4 kHz (from about
3.5 kHz to 5.3 kHz) and a noticeably weak frequency band
around 3 kHz. There is also a strong resemblance between this
sample of Qargyraa and the Qay singing of E. Kalkin (Figure 3).

4.4.  Kh�mei
We also analysed a sample of Kh�mei singing performed by I.B.
Shinzhin. In this sample the overtone melody covers quite a wide
pitch range, approximately from 0.6 kHz to 1.8 kHz, and there is
also a noticeable energy concentration at about 4.8 kHz. The
overall intensity is characteristically lower than in e.g. Qargyraa.
Just like Qargyraa, this style gives the auditory impression of a
low fundamental frequency, which is probably caused by an 85-
Hz distance between the partial tones, although no actual
fundamental at that frequency can be observed in the acoustic
displays. The lack of energy below 100 Hz in these samples
cannot be due to limitations in the equipment; it must reflect the
peculiarities of the particular singing style.

Figure 1. Sygyt singing by I.B. Shinzhin. The Fo is 176 Hz and the overtone melody can be seen as the resonance maximum moving up
and down approximately between 1.55 kHz and 1.95 kHz. There is an additional strong band of energy at about 3.4 kHz.
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Figure 2. Qargyraa singing by I.B. Shinzhin. The distance between harmonics is in general about 85 Hz although the actual fundamental
at that frequency is missing. In some parts of the signal the spacing of the harmonics is about twice as large with an Fo of approximately
180 Hz. The overtone melody moves around 1.5 kHz. There is an energy concentration between c. 3.5 kHz and 5.3 kHz and a noticeably

weak frequency band around 3.0 kHz.

Figure 3. Epic Qay singing by Elbek Kalkin. The Fo in this lullaby is about 100 Hz, and the signal contains high-frequency noise from
about 4.5 kHz to at least 6.0 kHz, with an unusually clear overtone structure visible as high as 4.8 kHz.
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4.5.  Qay
Our material included two samples of epic overtone singing in
the Qay style. The 12-second sample of unaccompanied Qay
performed by Elbek Kalkin shown in Figure 3 has a low
fundamental frequency of about 100 Hz and high-frequency
noise from about 4.5 kHz to at least 6.0 kHz, with unusually high
overtones visible around 4.8 kHz. As mentioned above, this
sample of Qay is similar to the Qargyraa style shown in Figure
2: both show a strong high-frequency energy concentration. The
most obvious difference between Qargyraa and Qay is of course
that the latter is sung with clearly discernible words. Thus, in Qay
songs the frequency area of about 1.5 kHz cannot be used for an
overtone melody. Songs produced in this style belong to different
genres of Altai folklore such as epics, diverse ritual and appraisal
songs and lullabys. The particular song depicted in Figure 3 is a
traditional lullaby.

The Qay song sung by Aleksei Kalkin in our material is an
epic song called Ochy Pala. The mean fundamental frequency in
this sample is about 105 Hz. Because of his advanced age (71),
Aleksei Kalkin was not fully able to produce the peculiar and
unique sound of Qay. His voice is rather hoarse or pressed, which
is reflected in strong aperiodic energy around 6 kHz.

In the epic Qay style the singers seem to be using a rather
rough, strained or even creaky laryngeal voice quality that is also
commonly used in other traditions of overtone singing, e.g.
Qargyraa and Kh�mei . The singers can sometimes switch
between articulated singing and overtone melody production
within one song thus alternating between clearly articulated
words and parts of the musical structure where the vocal tract
resonances are used for producing not words but a separate
melody.

Supporting evidence was found in an example of Qay
performed by S. Savdin [1]. This sample was copied from the
collections of the Sound Archive of the Altai Research Center for
the Humanities. In SavdinÕs song the fundamental frequency was
again about 100 Hz, and an energy concentration was evident at
about 3.5 kHz. Because of different recording conditions, the
acoustics of this additional sample cannot be directly compared
with our original material.

5.  DISCUSSION
The results suggest that there exists a cultural richness which is
reflected in acoustic and physiological variety in the different
styles of overtone singing in Central Asia. There seems to be a
stylistic continuum from a traditional (western-like) singing style
to ÔpureÕ overtone singing. In some styles (e.g. Sygyt) the singers
produce the overtone melodies by selectively amplifying

overtones especially in the frequency area normally used for the
second formant of vowels. In styles such as Kh�mei and
Qargyraa, melodies are also produced by amplifying certain
partial tones, but there is an additional high-frequency component
giving these styles their characteristic timbre. The peculiarity of
the epic Q a y style is the use of a similar high-frequency
component simultaneously with clearly articulated words.

Both the ÔmelodiousÕ Sygyt, Qargyraa, and Kh�mei and the
epic Qay use a rather low fundamental frequency and a slightly
strained phonatory quality. There may be a connection between
the rather strong high frequencies and the appearance and
disappearance of ÔsubharmonicsÕ between harmonic overtones in
both Qargyraa and Kh�mei. The cause for both could perhaps be
a common feature in the laryngeal physiology producing the
characteristic voice quality in these styles.

This kind of analysis gives incentives to further
investigation of differences between various singing styles in the
world and their relationship to the Central Asian overtone
singing. Of special interest in this respect would be the epic
singing traditions of the neighbouring ethnic groups, such as
other Turkic and Mongolian peoples, and Manchu-Tungusian
folklore genres, as well as the traditions of some Northern
Siberian and Paleoasian peoples.
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