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Vowel harmony in Khalkha and Bunat
(East Mongolian)

Q. Introduction

In this paper we analyze certain aspects of the vowel harmony systems of the
East Mongolian languages Khalkha and Buriat. These languages have dual harmony
systems, involving both ATR and labiality. In the ATR-system the wvowel /i/
functions as neutral, whereas in the system of labial harmony high vowels are
neutral. Both harmony systems thus raise interesting questions regarding the
behaviour of neutral vowels as either opaque or transparent.

This paper is organized as follows. In section | we briefly discuss the
Khalkha vowel system, and its historical development. We will point out that
the behaviour of /i/ in the ATR-system is predicted by the theory of neutral
vowels proposed in Van der Hulst & Smith (1986). 1In section 2 we show that the
same vowel's behaviour in the labial system is not, as it is transparent where
we would expeect it to be opaque. Expected and attested opacity is demounstrated
using vowel harmony in Akan (Kwa) and Bashkir (Turkic). 1In section 3 we offer
a solution, which makes wuse of recent proposals concerning the interanal
structure of segments. In section 4 we will then discuss a problematical
aspect of labial harmony in Buriat, which leads to a (tentative) refinement of
the model.

I. The Khalkha vowel system

Our discussion of Khalkba (K) vowel harmony relies on Svantesson (1985), who
convincingly argues that East Mongolian languages have harmony based on tongue
root position (cf. also Hattori 1982, Gregersom 1976). Svantesson shows that
the vowel system and harmony relations in K are those in (!a) and not those in
(Ib), which are presumably correct for Classical Mongolian:

(1n a. Vowel gystem (K) b. Vowel system (Classical Mongotian)

i u it u

(] e & a o
e )
a o2 .

(2} a. Harmonic pairs b. Harmonic pairs

ATR LABTAL PALATAL

uy - o e ~ o 6= u

& -2 a-oz §-0

e~ a e -a

Before we turn to an analysis of the 1labial system, we will offer an
interpretation of the historical development from paslatal to ATR-harmony, and
point out why the transparency of fi/ is exactly what we expect.

The major difference between K and Classical Mongolian resides in the fact that
%{i and *§ have been backed to /u/ and /e/ respectively, pushing down, so0 to
speak, the old *u and *o to /w/ and fo/. As a result of this, the nature of
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the relation between harmonic pairs has changed from involving the front-back
dimension to involving the height-dimension. Im terms of the single-valued
feature system we employ (cf. Ewen & Van der Hulst 1985, this vol. aund Van der
Hulst & Smith 1986, ms.) the two systems are represented as follows!

(3) a. Khalkha b. Classical Mongolian
{E 1} iE Uy iy {I U} iuy
u} I aA¥ 1A T Uy {AY {A Ur
{EAT {E & Uy
1AL LA U}

(Where [E] = advanced tongue reot; [A] = open jaw; [1] = front; [U] = round)
Several scholars have noted that there is an intrinsic correlation between
Frontness {our {I]) and advancing of the tongue root (our {E]). If we assume
that vowels specified as [I] are subphonemically provided with [E), we can view
the historical development as the phonemicization of [E], and concomitant
subphonemicization of [I). Phonetically the feature {1] is only preserved for
/i/ and /e/. In a synchronmic analysis of K this feature is quite clearly not
present in the underlying representation of /e/, as the rounded counterpart of
“Je/ is /e/, a back vowel. The feature [I) then will be added by a redundancy
- rule to derive surface /fe/f:

(4) a. FCR: ~{[Ela=([I1v [UID) b. A-rule: Add [I]
The Feature Cooceurrence Restriction {FCR) says that no segment can have the
feature [E] without having either [1] or [U). The rule in (4b), called an
AUTOMATIC RULE (cf. Stewart 1983) applies whenever a violation of (4a) occurs.
We assume that in the unmarked case A-rules add rather than delete features
which have not (yet) been used in the representation of segments. The TCR in
(5) will prevent [I] from being added to segments which possess [u}:

(5) F.CR: -([1] ~fUD)

As for fi/, we could take {E} as its representation and @derive /i/ by rule
(4b), but we could also assume that the representation is iI}. In that case we
would need (6). This doesn't necessarily imply a more costly analysis. (6a) is
a valid FCR, ruling out a class of illformed segments and as such it is part of
the grammar anyway. (6b) represents the unmarked A-rule {cf. supra):

A-rule: Add (E]

(6) a. FCR: -~([I] A =[E]} b.

In this paper we will simply assume that the K /i/ is represented as {(E}.

With regard to the ATR-system, /i/ acts transparently. If preceded by
ATR-vowels, suffixes show up with ATR-vowels, but if preceded by non-ATR~vowels
suffixes have non-ATR-vowels. This is the behaviour we expect given the
proposals in Van der Hulst and Smith (1986). In a nut shell, what is proposed
there is that neutralization in favour of the spreading wvalue leads teo
transparency, whereas neutralization in favour of the default value leads to
opacity. As /i/ lacks an harmonic counterpart /t/, this case represents a
neutralization toward the spreading value and thus /i/ should behave
transparently.

We realize that there is more to say on the ATR-system and we refer to Van der
Hulst and Smith {ms.). Here we choose for discussing the more challenging data
involved in the labial system, which appear to provide a problem rather than
support for our earlier proposals. .
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2, Labial harmony

In K /e/ and /3/ occur non-initially if and omnly if fe/ or /2 / occur in the
initial syllable. There is no rounding correlation for high vowels, and these
vowels are therefore neutral with respect to labial harmony. On the basis of
what was said at the end of the preceding section we would expect /i/ to be
opaque, as it represents a neutralization toward the default value (i.e.
non-tound), whereas /u/ and /w/ cught to act transparently as they represent a
neutralization teoward the spreading value. Unfortumately, it turns out that
the behaviour of both the rounded and the unrounded high vowels is precisely

the other way around. We will first look at the rounded vowels /u/ and /<y and
then turn to /i/ later.

/u( aqd ﬁ?/, in whatever position, cen never be followed by rounded low vowels.
This implies that rounded high vowels do not function as triggers, but it alsc
means Fhat such vowels function as blockers. We can explain this behavior by
requiring that vowels whose [U] feature is spread as well as vowels to which
this [U] may associate must be low, i.e. [Al-specified. This is a
language-specific constraint on {UJ-harmony:

(7> a. [E] o o o-————= b. e o
[A] =--—- ommmmmiam e e Tl
[f) ===mmmmmm e [al V'
(vl —---- OF>PPPg=mmmemm e [u] (vl

(/ef Juf + /el

(7a) ‘should be read as follows. The 1little circles represent features
associated to a node, which bears all the vocalic features. Adjacent features
are a§sumed to be one specification {due to the OCP)., '">>>" represents a
spreading of [U]. (7a) then expresses the same as (7b). Below our conception
of the way in which vocalic features are hierarchically structured will change

but we will keep the notation used in (7a) constant. ’

The spreadi?g in (7) is not allowed since /u/ is not specified Ffor [a]. If
such spreading was allowed, the feature (U], characterizing /u/, would be set
afloat and associate to the suffix vowel, i.e. /u/ would behave transparently.
The o?acity of high rounded vowels follows then from the fact that they are
P-bearing units for [U], while [Ul-harmony does nst apply to them because of
the extra requirement that a target vowel must be [Al-specified.

We mow turm to /i/. A central question in this paper is how we can account for
the fact that /i/'s appear to be transparent. We expect /i/ to be opaque,

give? the propesals in Van der Hulst and Smith (1986). Let us explain in- more
detail why we have this expectation.

The strongest clai? concerning assimilation is that it always involves
spreading under adjacency. Let us express the adjacency requirement in terms
of the following condition:

(8) COLINKING CONSTRAINT
Colinking involves adjacent elements.

Assu@ing (8) as a universal principle we arrive at 2 quite simple theory of
opacity, as was first pointed out by Pulleyblank (1985). Given that some
negment § is P-beafing with respect a spreading feature F, § will be opaque if
¥ may not associate Lo it either due to an extra condition on the spreading
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rule or due to & FCR {cf. Archangeli and Pulleyblank 1986, Ewen and Van der
Hulst, this vol). The first case is exemplified by the opacity of high rounded
vowels in the labial system in K. The second case will now be illustrated with
two examples involving ATR and rounding harmony.

- Like many African languages, Akan has ATR harmony (Clements 1981). The low
vowel /a/ which belongs to the non-[E] set hae no harmonic counterpart, at
least wot at the phonological level. To account for this gap we assume a FCR
which rules cut the presence of [E] in the absence of both [1] and (Ul:

(9) i u ¢ @ iE 13 {E U} {1y U}
e o £ A fE A I} fE A U} iI Ay U A}
- a - . {a}
(10) Fcr: =([E] A ~([1]v [UI)) ' .

When a ilow vowel occurs between a [E]-specified stem vowel and a suffix vowel
which is harmonic with the stem, it acts opaquely. On the assumption that the
low vowel is a P-bearing unit for [E], the expected result is indeed that the
low vowel will block the propagation of [E]. The point is that the low vowel
may not be associated to [E] due to the FCR in (10} and that, as a P-bearing
unit, it may not be skipped because this would violate the condition in (8).

- Bashkir has labial harmony. It has a vowel system of the following type. Note
that /a/ and /ae/ lack a rounded counterpart.

(1 i a - u fE Iy {E I U} -{E W
e 5 A o fE A I} {E AIU} {E A} {E AU}
ae - a - i I3 A}

(12) Fcr: -{{u] ~ =[ED})}

only non-high vowels trigger rounding harmony, but if a low vowel occurs in
between a mid rounded vowel and a mid suffix vowel, the suffix will have an
untounded vowel {Poppe 1962). Hence low vowels act opaquely. This is what we
predict if we assume that low vowels are P-bearing units for [u].

Given the above it is reasonable to ask how we can give content to the claim
that the opaque vowels in Akan and Bashkir are considered P-bearing units with
respect to a spreading feature to which they cannot be asgociated due to a FCR,
as it will be clear that this is crucial to the account of opacity just
illustrated.

3. On the difference between transparency and skippability

(8) implies that all spreading involves adjacent elements. Clearly, we cannot
simply take this to mean that spreading involves strictly adjacent SEGMENTS,
gsince in the case of harmony consonants may intervene between vowels. Rather
"elements” should be understood as P-bearing units. What does it mean for some
gegment to be a.P-bearing unit with respect to some feature F? To clarify what
this means we must provide some background. In recent autosegmental work it is
assumed that segments are not represented by an unordered set of phonological
features, but rather by an HIERARCHICALLY ordered set of features. Individual
features do not agsociate directly to points on the 'skeletal tier" but to
non-terminal nodes in the segmental tree called class nedes (¢cf. Clements
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1985 {and references there), Sagey 1986, Steriade 1986, Schein & Steriade 1986
Archangeli & Pulleyblank 1986). In an underspecification framework, clas;
nodes which bear no features need not be present in the representation of a
segment (cf. especially Archangeli & Pulleyblank 1986). Such nodes however
must be generated, if necessary, by a convention.

Given this view, we can repard a segment $ P-bearing with respect to some
feature F iff 8 is {or can be) provided with a class node ¢ to which F
associates. In addition, it follows that a segment $ which is not provided by
the class node C will be skipped by a spreading F if § is not "invited" to
generate the class node in question. Schematically, skipping is illustrated inm
{13). Observe that (8) is not violated:

(13) A B c

Can we use this notion of skipping to account for the behavior of K /i/? 1In
most proposals concerning the hierarchical structure of segments [Round] is set
apart from the other "vocalic" features by associating it to a separate class
node. We believe that the key to explaining the skippability of /i/ lies
herein.

/i/ obviously has no specification [U]. Since [U] is the only fuature
associating to the [Ul-bearing node, /i/ does not have this node underlyingly.
Now recall that segments involved in [Ul-spread must be [Al-specified. Given
this condition, /[fif's will not be considered at all and therefore not be
invited to generate the [Ul-bearing node. This explanation then is based on the
following hierarchical grouping of vowel features:

(14)  a. [B] -~--m--mmmmmmm- b-
e
[ 3 J— P (el (a1 [1]
(U] —--0>>>>50>>0~—=- ‘
[ul
(fof 1if+/af)

Suppose we were to simply say that /i/ must be ignored because it doesn't
fulfill the requirement of being [A]-specified, instead of assuming the
structure in (14). This implies that we loosen the adjacency requirement by
allowing discontinucus colinking as long as no target is skipped. This is more
or less the way in which Goldsmith (1985) handles K /i/. It will be clear that
this less constrained notion of adjacency broadens the possibility of skipping
vowels in other types of harmony as well. Consider again the case of Akan,
Since we have observed that the low vowel cannot be associated to {E] we might
just as well say that only nonlow vowels are targets. Since the low vowel does
not fulfill this condition it will be skipped, but we claim that in systems of
Lhis type low vowels are never skipped.

Since the presence of a feature obviously implies the presence of the class
node which bears it, we explain, given (14), why the low vowel in Akan is



86

opaque with respect to [E]-spreading. Being [Al-specified this vowel is
P-bearing for [E]. If we were to assume that /a/ is completely unspecified, ‘it
is no longer clear why [E] couldn't pass it, so we will have to rule out
complete unspecification im this case. ’

The opacity of Bashkir /a/ and /ae/ with respect to [Ul-spread now presents a
problem, however. The [I] and/or [A] specifications of these vowels do nunot
imply the [U)-bearing node. We thus predict that these vowels can be skipped,
but they are not, as we have seen., To complicate matters even further, it may
not even be relevant that K /i/ is not invited to generate the [Ul-bearing
node. This point is suggested by an aspect of labial harmony in Buriat. In the
next section, we first deal with the Buriat case and then we will return to the
opacity of low vowels in Bashkir.

4., The skippability of Buriat /e/

Buriat has a vowel system like that of K, with ome difference. Svantesson
(1985, 318): "In Buriat the rounding harmony rule is more complicated, since e
has been unrounded in certain positions, and has merged with u in others." The
development alluded to by Svantesson has the result that short /e/ ({(schwa in
Buriat)} lacks a harmonic counterpart. Being [AJ-specified, /e/ belongs to the
get of targets. Since fe/ lacks a rounded counterpart, ful should not associate
to it. We predict that /e/ will be opaque if we were Lo assume that segments
which are invited to generate the [Ul-bearing node behave in the same way as
segmentswhich have this node to begin with (because its presence is required by
other features). However, Poppe (1960) makes it clear that /e/ is not opague.
1f /ef is preceded by a low rounded vowel, i.e. /ee/, subsequent fAA/-suffixes
turn up with fee/: /xeereld-ee/ "they conversed" (Poppe, 23). Presumably, the
/e/ derives historically from %*e. Suffixes with a low short vowel surface with
/e/ after a stem ending in fee/. Surprisingly a subset of the short /uf's also
trigger labial harmony. Presumably these go back to *e as well. We seem to have
two problems then, We must explain why /e/ does not block RH and we must
account for the fact that some /u/'s trigger harmony.

Both problems indicate that short /e/ is not phonmologiczlly absent, but only
phonetically, i.e. that the initial /uf which cause labial harmony is in fact
an underlying /e/, aund also that due to labial harmony /ef's are derived im
non-initial positiom. To account for the absence of these /ef's in the surface
we assume the following post-lexical FCR and A-rules:

(15) a. FCR: ~([{U] A [A] A[E] A SHORT) b. A-rules: i. Delete [4]) initially
ii. Delete [U] elsewhere

(Observe that, apparently, post—lexical A-rules can delete features.) A
drawback of this (abstract) analysis is that we have now predict the existence
of a nine vowel ATR system in which the low vowel does not block ATR-spreading,
since we could assume thar the FCR barring the ATR counterpart of /al is
post-lexical and ‘"correct" the output of the lexical derivation in the
post-lexical phonology. We have no reason to assume that such a case should be
allowed and we will therefore consider a way of constraining the theory.

In ven der Hulst & Smith (ms) we defend a view found in various forms elsewhere
(e.g. Schame 1971, Archangeli 1985) viz. that the hierachically organization
of vowel Epatures is more sophisticated thamn what we assumed so far:
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ful

Now suppose that we do not treat nodes which are generated in the course of &
spreading process on a par with nodes which are there to begin with, and assume
that a generated node will disappear again if the intended asseciation 1is not
brought about. We then explain why the Buriat /e/ does not block
[U]-spreading, whereas the Akan /fa/ will always block [El-spreading. Clearly,
in the first case {U] is hierarchically lower than any specification of /e/. Ir
the second case however [fa/'s feature make-up implies the presence of the
[E]-bearing node. There is no way then in which [E] can pass over /a/. This
approach is of course still compatible with our treatment of K and Buriat fi/.

(17) a. Akan: opaque /a/ b. Buriat: skipped /e/
[E]-—0>>dx-m—mm—m -

{E]--0--~0——-0~—-~
{a]--o-—-po-—-0-—=-~
(1]--—--- 0-=-==—mm=
[Ul--o>>>>>>>0————
(/of fel+fal)

YEYANEVE SRV

We now return to the case of Bashkir in which [U] fails to spread across low
vowels. Agaln we proceed on the assumption that this is necessarily the case.
Here a second proposal advanced in Van der lNulst and Smith (ms) is of
relevance, viz. that harmony is basically PARASITIC, a notion. introduced in
Steriade (1981). By this we mean the following. Given that Ffeatures are
bierarchically ranked one might suggest that the spreading of lower features
is dependent on the spreading, colinking or adjacency of higher features. A
tentative way of expressing this parasitic principle is the following:

(18) PARASITIC PRINCIPLE
Two segments A and B can be colinked on tier T iff their
shared specifications on all higher tiers are adjacent

If we apply this to Bashkir it is necessarily the case that low vowels block
labial harmony, because the segmentyto be colinked are both specified for [E]
without being colinked due to the intervening low vowel which 1is not
[E]-specified.

(19) Bashkir: opaque /a/ or /ae/
[E]-—o-——x—~-0
fAl-—o——o0—=-0—-——-

(/&) /aehle/)

Ohserve that ' in the Buriat case [U] is not prevented from passing over /e/ in
terms of the principle in (18) (ef. 17).
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5. Conclusion

In this paper we have gtudied the conditions under which neutral wvowels which
predictably have the default value act opaquely in vowel harmeny. We
considered a variety of cases, which, put together, present & rather chaoslc
picture in which everything seems to go- Assuming however that the distribution
found is not random, showing the systematic rather than the accidental absence
of conceivable other cases, We have attempted to develop a theory which
predicts what we find, nothing more nothing less.

The account oEfered in section & fulfills this goal. It relies on the the
Colinking Conditiom (11}, the Opacity Condition {cf. Ewen and Van der Hulst,
this wvol.), the feature hierarchyin (16) and the Parasitic Principle in (18}.
It is of course essential that all these aspects of the analysis cam be
motivated, in terms of phenomena which are independent from the cases considered
here, but limitations of space prevent us from doing so here. We refer to Van
der Hulst and Smith (ms.).
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