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Mongolian schwa

Jan-Olof Svantesson and Vivan Franzén
Dept. of Linguistics, Lund University

This paper treats the problem of Mongolian schwa from a phonetic as well as a
phonological point of view.

There are seven basic vowels in Khalkha Mongolian as spoken in the capital
Ulaanbaatar (the Cyrillic Mongolian orthographic form is given in addition to the
IPA transcription):

i<n> u <y>
U <y>

e <> o <e>
a <a> 9 <0>

Long and short vowels contrast in word-initial syllables, and long vowels are
written with double letters (aa, 33, etc.), except that /i:/ is written uif. An example
of the contrast is ca:s <naac> ‘paper’ vs. cas <nac> ‘snow’. The quality of initial short
and long vowels are approximately the same, the short ones being slightly
centralized. The only exception is /o/, where the short vowel has much higher F;
than the long one, and is more like [e] or even [¢] than [o].

In non-initial syllables, the Cyrillic script also makes a distinction between
long and short orthographic vowels, e.g <opoox> ‘to wrap’ vs. <opox> ‘to enter’.
Because of vowel harmony, the number of contrasting vowels is much smaller in
non-initial than in initial syllables. The basic vowel harmony rule (see e.g.
Svantesson 1985) is given in Table 1 showing which (orthographic) vowels are
possible when the preceding syllable contains a certain basic vowel:

Table 1. Mongolian vowel harmony

Basic vowel in the first syllable Possible vowels in the next syllable

i<u> e<3a> u<y> wi yy m 3 nun
0 <e> it yy ee o u
a<a> u<y> Wi yy aa a #u
2 <0o> Wi yy o0 0o u

As this table shows, all seven ‘double’ vowels <uit, 33, vy, ee, aa, yy, oco>, but
only five ‘single’ vowels <u, 3, e, a, 0> occur in non-initial syllables. Non-initial
‘double’ vowels are traditionally regarded as long and ‘single’ vowels as short, in
analogy with the situation in initial syllables. Because of vowel harmony, the
four open vowels (e <3>, 0 <e>, a <a>, o <0>) and the two non-open rounded
vowels (u <y>, u <y>) do not contrast in non-initial syllables.

In the rest of this article, acoustic data on the ‘single’ vowels in non-initial
syllables is presented, and a phonological analysis which eliminates them from
underlying forms is presented.
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Acoustic data
The acoustic investigation is based on recordings of three male native speakers of
Mongolian (BB, DD and XB), born in Ulaanbaatar and still living there at the time
of recording. A list of disyllabic words illustrating all 56 (7-2-4) possible
combinations of initial and final monophthongic vowels (except those with <u>
in the second syllable) was designed. The words were embedded in a carrier
sentence and were read twice by each speaker. The recordings were analyzed
using the ESPS-Waves+ environment on a Sun workstation at the Department
of Linguistics, Lund University.

The duration of each vowel was measured from spectrograms and waveform
displays, and the results are summarized in Table 2 and Figure 1.

Table 2. Mean vowel duration (ms)

first syllable second syllable
double single double single

BB 154 78 (51%) 97 53 (55%)
DD 128 64 (50%) 78 46  (59%)
XB 127 56 (44%) 76 40 (53%)
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Figure 1. Mean vowel duration (ms)

On the average, the duration of a ‘single’ vowel is 49% of the duration of a
‘double’” vowel in the intitial syllable, and in the second syllable, this ratio is 55%,
so the duration ratio is approximately the same in initial and final syllables. It can
also be noted that the duration of a ‘double’ vowel] in a non-initial syllable is only
slightly longer than the duration of a ‘single’ vowel in the initial syllable, and
much shorter than the duration of a ‘double’ vowel in the initial syllable.

As is suggested by the Cyrillic Mongolian orthography, the quality of a ‘single’
vowel in the second syllable (except <u>) is heavily influenced by the quality of
the vowel in the first syllable and may be regarded as a reduced variant of this.
Thus we will write [4] for for a reduced vowel if the vowel in the first syllable is
[a(:)], etc. (e.g. <6aatap> ‘hero’ [ba:tir], <xypan> ‘meeting’ [xurdl]).
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Table 3. Average formant values for initial vowels and for reduced vowels for
each speaker.

BB DD XB
F1 ) Fq Fy Fi F2
i 3225  1983.0 3565 20624 3265 21534
1 <> 3563  1707.5 389.8  1932.2 3547  2012.0
e 3680  1947.7 3845  2029.9 362.0  2183.6
& <3> 3760 14925 3970 17025 3175 16735
u 3311 947.2 3639  999.9 323.8  1065.9
i <y> 3525  1667.2 3637 17317 333.7  1483.0
0 359.2 12346 3806 11826 3611 1304.7
5 <o> 3512  1450.5 3797  1455.0 4265  1490.2
a 6084  1297.2 7986  1382.8 6882  1478.6
4 <a> 5375 14127 637.2 15465 5292  1386.0
U 4049 903.7 4610 9521 4513  1000.6
& <y> 4017  1051.2 4717  1087.7 4927  1149.2
2 530.2 992.3 5841 10007 5369 10795
3 <0> 4845 11305 5102  1170.7 502.5  1204.0

The first two formants of reduced vowels were measured (in the middle of the
vowel) and compared to the formants of the vowels in the first syllable. Table 3
shows the mean values of F1 and F for each vowel in the first syllable (average
over long and short vowels) and for reduced vowels in the second syllable. The
results are summarized in Figure 2.

The results show that a reduced vowel acoustically is a centralized variant of
the vowel in the first syllable. The only exception is [ii], which is more or less
identical to [&]. This is consistent with the Cyrillic Mongolian script, which writes
[i] as <3>, i.e. in the same way as [&] and [{]. On the other hand the Cyrillic script
implies that [] is identical to [4], since both are written <a>, and this is not
confirmed by the acoustic data, which show that the quality of [§] is rather close to
[u], and quite different from [4] and [a]. Thus, a spelling like <*xypyn> ‘meeting’
would be more accurate than the official spelling <xypan>.

Phonological behaviour

As seen above, the quality of the reduced vowels can be predicted from the quality
of the vowel in the preceding syllable, so they do not contrast, and all reduced
vowels can be regarded as variants of a schwa vowel [2]. Street 1963 adopts an
analysis where schwa is a separate phoneme /o/. There is another reduced vowel
[1] <u>, which is found only after alveopalatal sibilants (&, ¢, 7) and palatalized
consonants (pJ, t, bi, d’, g/, x), mi, ni, I, rj, w)). Since {o] occurs only after other
consonants, {1} and {a] can be regarded as positional variants of a schwa vowel.
Examples of [1] are aZil ‘work’ <axun> and adil ‘same’ <apun>.

Since the quality of reduced vowels is predictable, they can be regarded as non-
phonemic if the place where they occur is predictable as well. That this is in fact
the case was shown in Svantesson 1994, 1995, which we will review briefly here,
omitting many details. The basic rule for schwa insertion refers to the well-
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Figure 2. Diagram showing the average Fy and F; values for the
vowel in the first syllable and a reduced vowel in the second syllable
in disyllabic words (average over the three speakers).

known ‘sonority law’ saying that sonority is maximal at the syllable nucleus, and
decreases towards the edges (see e.g. Clements 1990).

The Mongolian version of the sonority law says that a syllable final consonant
cluster (with some exceptions) consists of a sonorant (high sonority) plus an
obstruent (low sonority), and other final consonant combinations require the
insertion of a schwa:

sonorant + obstruent: ard ‘people’ <apm>
sonorant + sonorant: aral ‘island’ <apan>
obstruent + obstruent:  xiatad ‘China’ <XsiTag>
obstruent + sonorant:  cutal ‘boots’ <ryram>

When the underlying form of a word ends in three or more consonants, the
schwa (if necessary) is always inserted as far to the left as possible. This means that
the schwa comes before the two last consonants if they can form a cluster (i.e.
consist of a sonorant+obstruent): cudomZ ‘street’” <rygamx> (not *GudmoaZ). In other
cases, the schwa comes between the two last consonants: gurwol ‘lizard” <rypsamn>.
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This syllablification and schwa insertion rule holds for monomorphemic
words, and it often applies to derived or inflected words as well. There are,
however some cases when the morphology must be taken into account when
determining the place of schwa insertion (see Svantesson 1995).

As a consequence of the elimination of schwas from underlying forms, there
is no quantity contrast between long and short vowels in non-initial syllables. For
this reason, and also beacause the full non-initial vowels are closer in duration to
short than to long initial vowels, we will regard them as short. Thus, the
underlying form of <6aarap> ‘hero’ is /ba:tr/ and that of <canaa> ‘thought’ is /sana/.

Conclusion

In conclusion, we have shown that the quality of Mongolian schwa can be
predicted from the quality of the vowel of the preceding syllable, or the quality of
the preceding consonant if it is palatalized or alveopalatal. The place of schwa
insertion can be predicted from the phonological form of the other segments of a
word and its morphological structure. Taken together this implies that schwas
can be eliminated from underlying forms and be inserted by rules.
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