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The Geometry of Vocalic Features

Harry van der Hulst
University of Leiden

0. INTRODUCTION

Recent years have shown an increased interest in simplex or single-valued
phonological features, for an early statement, of. Sanders (1972). In my

view, a single-valued feature system represents the logical enc
what is called Radical Underspecification (Kiparsky 1982, Archar)
1988). The central goal is to express that the two members of

point of
geli 1984,
a binary

opposition do not play the same role in the phonology. Radical Under-
specification Theory expresses this by zmmmm binary features, Swm e stating
that only one value may be specified in the underlying H.avmmmmﬁmmosmw

the other value, often called the default value, is added during| ¢

or at the

end of the derivation. In a single-valued approach a stronge!claim is
made. The default value is eliminated as a phonological entity altogether,

so that the feature is single-valued at all stages of the phe

ywowommnww

derivation. Current single-valued theories are also stronger tha H_m current

underspecification theories in another respect: in a single-valukd theory

it is always the same member of the opposition that represents the marked
5

phonological property. Underspecification approaches allow the |
that either of the two values of any feature is marked.

assibility

In this article I propose a particular single-valued feature m%ﬁmﬁ for

vowels, which differs from other current single-valued systems,
it shares fundamental insights with some of them. In section
outline the model and concentrate on providing typological and

although
1, T will
phonetic

justification. In sections 2 and 3 I will turn to the phonologic

cal argn-

mentation and suggest how the system can be put to use in the
of vowel harmony processes, and in section 4 I offer a discussio
potential arguments against a single-valued system. Section 5
the issue of transparency and opacity in harmony systems.

L. THE PROPOSAL: A SINGLE-VALUED FEATURE SYSTEM FOR VOWE]

My proposal can be seen as a development of Dependency Phono

analysis
of some
addresses

5
»

ogy (DP,
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of. Anderson & Ewen 1987) and Government-based uu_.mn:qwomw {GBP, cf.
Kave, Lowenstamm & Vergnaud 1985) and much .ﬁo% ingpired by Ammw.mnwm
of) these approaches (e.g. Schane 1984, Goldsmith 1985, 1987, Wmsma.wn
1986, 1987a, 1987b, Van der Hulst & Smith 1985, 1986a). For brief
summaries of both DP and GBP and a comparison to the present wmo@ommm
I refer to Van der Hulst {1987, forthe. a, b). For a more axgmm::w. and
somewhat critical discussion of these m@?dmowm.m, as well as of binary
underspecification approaches, I refer to Den Dikken & Van der Hulst
8). .
waww argumentation in favour of the single-valued mnmﬁcan.m%mﬁmﬂ 1
complex, depending on a variety of empirical and conceptual oo:mamam:oma.
By way of introduction, let me draw attention to the fact that studies
of typological surveys of phonological systems, e.g. those of Crothers C .wqmv
or Maddieson {1984), reveal that, in general, there are more owﬁommﬁmm
amongst high vowels than amongst low vowels, so that Fbmammom vmﬁmm
two low vowels differing only in the front-back dimension, and not in
length, are typologically marked. A feature system such as that of SPE,
however, treats the vowel space as basically rectangular, as in (1):

(0 [~back] [+back]
[+high] i/ /u/ [- low]
[~ high] le/ /o/ [- low]
[~ high] fe/ /fa/ {+low]

On the basis of typological considerations, however, we would prefer w.mmwﬁ.
to have a feature system which characterizes vowel systems as .Ummmnm.mq
triangular (cf. Fisher-Jergensen 1984a.b and Basbell 1984 for a ammoﬁmmwom
of these matters). We can do this, following DP and GBP, by assuming
a different feature system which takes the three points .om. the vowel Emmm.wo
as primitives. This gives us three features, which will be Hm?mmmmﬁna in
terms of the letters L i, | ul and | a| between vertical strokes, as in DP.
A simple three vowel system consisting of [i], [u] and [a] can now be
represented in the following way: ‘

@ A sal W
| i lal |

In DP the term component is used, instead of feature, mmmm in GBP ﬁvm
primitives are referred to as efemenss. Here, I ignore potential mmwﬂwsa&
issues which are involved in the choice of terminology, and continue to
use the term single-valued or unary feature. (Instead of mmnmmmémﬁmm,.oﬂrmmm
have used terms like simplex (Sanders 1972), monovalent (Archangeli 1988)
or singulary {Chafe 1970) in the same sense.)
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Not all vowel systems have the form in {(2), of course. Vowel wwmﬁwam
may include, for example, mid vowels, front rounded, back zmwcwmaoau
central vowels, advanced vs. retracted vowels, etc. Within the mmmmmm:
approach, and again I share this with DP and GBP, additional| vowels
are represented by combinations of the three features. For exampile, mid
front vowels can be represented as combinations of the features | i| and
a].

But vowel systems can contain more than one mid front vowel, Assuming
that we want to characterize all of them as combinations of ] mw,w | at,
we then need some way of stating the difference. This is where the dep &&mﬁ@
or government relation comes in. A characteristic feature of the wnmmwa
‘approach, also shared with both DP and GBP, is that the mmmﬁmmmw which
make up the content of segments are organized in terms of an asymmetrical
relation indicating, in intuitive terms, which of them represents muw more
salient property. Hence, given that we have two features | i] and| a|| there
are two possible feature structures:

3) a. /e b. /e/
i a {governor)
M w
a 1 {dependent)

Using representations as in (3) raises the question how we interpret them
phonetically and how we can actually tell that combining | i| and! al| gives
us a front mid unrounded vowel rather than a voiceless lateral velar fricative,
This is where the phonetic interpretation of the features becomes refevant.

In my approach the status of each feature as either governor or dependent
is reflected by a distinct phonetic interpretation, corresponding tc | what
would be a separate phonological feature in feature systems which do
not make use of the government-dependency relation (henceforth G-
relation). The interpretation I propose for lul is the following:

(8 Interpretation of |ul
Governor; Velar consiriction

Dependent: - Rounding

These two aspects of |u| correspond to different articulatory gestures which
naturally go together in the sense that lip-rounding enhances the acpustic
effect of velar constriction (cf. Stevens, Keyser & Kawasaki 1987)) it is,
therefore, far from arbitrary to give formal expression to the intimate
relation between roundness and backness in the way proposed ! here;
although different from an articulatory point of view, they are the same
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in acoustic terms. 1 would like to go further and state that it must be
deducible from any theory of features that the features [velar] (or [back])
and [labial] (or [round]) are intimately related. .

What I propose here reflects the same idea that has prompted our choice
for the single-valuedness of features in the first place, viz. the idea that
markedness considerations should be expressed directly in the primitives
and principles of the theory. The use of single-valued features represents
an attempt to deduce markedness from the basic structure of the theory.
However, markedness not only involves the “context-free” phenomenon
that one value of every feature is marked, it also involves “context-
dependent” phenomena such as the fact that backness and roundness tend
to go together. The present proposal, then, represents an attempt to render
superfluous two types of SPE “markedness rules” by building their content
directly into the phonological formalism. In (5), the first rule type is replaced
by the claim that features are single-valued, while the second type is replaced
by the dual interpretation of the phonological primitives:

5 a. [Uround] — [-round]
b. [Uround} — [around] / [ -, aback]

The advantage we gain is that the “content” of the expressions in (5)
is no longer arbitrary from the perspective of our theory.
For the features | i| and} a|, T suggest the following dual status:

6y a. Interpretation of |il b. Interpretation of |al
G: Palatal constriction G: Pharyngeal constriction
“ w

D: Advanced tongue root D Openness

Can we justify the maoﬁummmr of properties in these cases, t00? We know
that palatal constriction results from advancing the tongue root, as indicated
for example in the studies of Wood (1982). It is therefore not arbitrary
to suggest that [Advanced tongue root] is closely linked to [Palatal
constriction]. Similarly, it is also clear that a-type vowels (i.e. vowels
produced with pharyngeal constriction) are produced with a jaw opening
which is wider than that for u-type vowels, thus showing that jaw opening
and pharyngeal constriction tend to cooccur as well,

The use of | i}, | u] and | a|, instead of the SPE features in (1), with
their interpretation as linguistically relevant constriction locations, ties in
rather well with findings and proposals regarding vowel systems, presented
in Wood {1982), who shows in some detail that the traditional tongue
arch model in which vowels are characterized according to the location
of the highest point of the tongue simply cannot be maintained in the
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rmwﬁ. of N:m..m% H.aooﬂ@wumm of actual vowel production. Wood’s featis
is briefly &mncm.mma in Van der Hulst (1987, forthc. a). .
The wu%owo.mm.n& and .E.z.unnmo considerations just mentioned seem to
suggest an inttial plausibility for the proposal under considerdfion. but
MH@ not M.wﬁmm.ama asa mcvmﬁﬁm for phonological justification, .%Eom will
e supplied in the following sections. Let us first look, however.|

re system

further aspects of the model. Consi {Fstmple
. . Consider the repre i i i
three or five vowel systems: prescntations In (7 of simple
7 . .
h a. \m\ s Sal b. i/ /e/ /u/ Jof Jaf
I u a i i uw u a
a a
Waﬁm.mﬂoﬁ a universal redundancy rule which assigns a dependent feature
Hmmmm MMM moH the moémuoﬁ unless its absence is distinctive in the! system
ay I account for the fac ish .
b his v t that, for example, a back vowel isn aturally
(&) Universal Redundancy Rule:
£t - f
f
M%M.ﬂwawwﬁmﬁm_ I assume that the phonetic interpretation of features is
olute, in the sense of non-gradual. From this it follows that mm singl
feature can occur at most twice i i i m ot
ice in the representation of a single segment
Mm.om mw a governor mw& once as a dependent; there is no point Em mwmmbmu
S,MHmMmM mmﬁm M mmmﬁwa is rounded. This means that for any pair of features
erate maximally 8 ; i
e can y 8 feature structures; take }i} and me as an
® 1 1 i i a a a a
I T I I
1 ai a 1 afi a
I also assume that the phonological representation of a particularisegment

i

is, in part mﬁ. least, system-dependent. For example, the way in{which a
mmmamima mid mwomﬂ unrounded vowel is represented in a giver
will depend on its phonological behaviour and on the overall st

of the vowel system. Thus, I will all
. . . , ow an e-type vowel to :
n terms of different structures, e.g.: ? be By

‘system
ructure
esented
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a0 a i b. m_ c. M

a,i a

We will see various QWEEMM ommﬁ %stwowwww Mwmnsmwmﬁwwmmmwmw MMMMM
res and segments. On this Dasis,
MMWMW@ perhaps suspect at first sight, is actually jmnwmmwwvw o features
It is perhaps the case that we m:.oé more .noagnm Awo S e o8%)
than axe allome UM. o HMMMMV MM%WMWMWMQN MWM because every
and in any event we allow more . : wu coause 7oy
ice in the representation of a single seg
Ww%”ﬁ”%% MMMOMHM"&H oowﬁmw% is not &Eﬁ.@?m@ great, nﬂmﬁmrmmu.w
we do generate more contrasts than any Eﬂ.wﬁmsmw Wnﬁ”ﬂmﬁwm%mﬂmmmwé
at the Ievel of lexically distinctive segments. ﬁ..:m is nott M i

er one is after, but T see no way of m<.o&5m it completely. TR since
womw this system, there is no need for an independent wm.ﬁ.ﬁn W& ) um.m e
ATR is identified with the feature | ij in dependent mMmmme?mw ﬂmu d mmm
because bath D A en ?.En ; M@WMMMW%HWWHMW Qﬁmmﬁ Q.m. [v], the
o cmw .w mwwwMMHMm%»MWMGMMﬁ%M an essential role in the characterization
mw,.om:M al omm:w back Ewmoamama vowels. In the ﬁﬂmamﬂ proposal we oww
Mﬁmm.wwmwmmm central and back unrounded vowels without the use of extra

features. Consider the following representations:

(y  a /w/ s b. \w.\ \m.\
u u 1 1
| |

u 1

Given the phonetic interpretation of our momﬁﬁ.nmwu Cwmvaamvmwmmmm HH,WM
istincti ded and a back rounde .
distinction between a back unroun d a b N
ifications i t a distinction between an
eature specifications in (11b) represen . .
Mwmw mmo%h vowel and its non-advanced or mwmwwq «nmm ..w.omﬁma ooumﬁm%mwmn
It seems to me that these are the kinds of distinctions we can usc
systems having central or back maaoaba.ma <ﬁ2£m. - that roundsd
One could object to the representations in .QS_ saying rounde
hack vowels are formally more compiex than their unrounded no.www mww ano.
Eﬂamamm they are less marked typologically. One should not mw_. HM i ﬁﬁm
however, that it is the presence of the back unrounded vowel In a 8y
which causes this complexity. If such a vowel
represented in terms of a governor juf
1t is not obvious that :mwmﬁmB..ooEmM
representation of the sounds which ten

is lacking, /u/ is simply"
without {u| as a dependent ».mmwﬁa ..
8&%: should be reflected in the:
d to only occur in more complex
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systems. To be explicit: T will reject this correlation. In so
specified feature structures in isolation represent complexity, thi
(in particular, articulatory) complexity rather than typological

23

far as fully
51is phonetic
complexity,

The latter type of complexity can be derived from looking at the vowel

system as a whole.

In the next section, I will introduce some further aspects ofi the present

model. Firstly, it will be argued that the three features lil,

ul and | a

are organized in a binary geometry, which leads us to moﬁﬁ@ﬁm a node

dominating |i] and |u|. This node, referred to as [ vi, will
share some properties with| 2| and [v] mentioned above. A secon

urn out to
dimportant

point will be that the desire to discriminate between distinctivé and non-
distinctive information will lead us to adopt underspecification within our
model. It will be shown that such forms of underspecification are not

only economical but also lead to more optimal analyses.

Before we turn to the next two sections, which offer a discussion of

some vowel harmony systems, there is one other line of arg
in support of the present approach that I want to mention here

amentation

In order to explain why certain segments fail to initiate or 16 interrupt

a particular spreading process (even though, phonetically at

mwwmm_ they

bear the relevant property), it is proposed in the current mﬁm_..mwnsmm that

such segments lack a specification on the relevant tier. Ster

ade (1987)

argues that the absence of such specifications either results froin the fact

that the relevant feature is single-valued (universally or in t

e language

at issue), in which case she speaks of trivial underspecification, or from

the fact that one of the values of the binary feature has been left

because it is not contrastive. In that case, Steriade speaks o
underspecification.

1nspecified
Finontrivial

Here my concern is to suggest, without going into full detail, w.w at certain

cases mentioned by Steriade as examples of nontrivial unders
turn out to involve trivial underspecification if we make use of
system adopted in this paper. If this is correct, it would shot
single-valued feature system is superior to the underspecificatior

“because it explains rather than stipulates why certain types o
 fail to trigger, or fail to interfere with, certain processes.

Steriade discusses certain dissimilation phenomena in Ngbaka

- involving the features [high] and [back], arguing that /a/ is cry
“not trivially) unspecified for the feature Thigh] in Ngbaka

in Ainu. Thus, the argument goes, we can explain that /a

participate in certain processes that make reference to these feat
cases will be analysed in section 3. Anticipating this mor]
discussion, I would like to point out now that the behaviour of

traightforwardly in our model from the fact that it is exhaustivel
n terms of the feature |a|. The fact that this vowel does no

geification
ne feature
- that our
lapproach
segments

T

C A ]

and Ainu,
cially (but
nd [back]
Mmog not
ures. Both
e detailed
mm,\ follows
y specified
tiinterfere
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with processes which refer to height or backness, then, follows from trivial
underspecification.

From these facts we may draw the conclusion that the cases Steriade
uses to exemplify nontrivial underspecification theory in fact provide strong
arguments in favour of a single-valued approach in that most — if not all -
cases of so-called nontrivial underspecification turn out to be instances
of trivial underspecification. In this regard, however, the choice of the
feature system plays an essential role. In the examples just given /2/ “does
not get in the way” if reference is made to “high”™ because the height
dimension is represented by a single-valued feature “non-high” (i.e. lal).
In another example discussed by Steriade (from Tamil) the point is that
/a/ has no specification for [back]. Here we derive the “irrelevance” of
/a/, because the low vowel has no specification whatsoever indicating its
position along the front-back axis.

2. HARMONY SYSTEMS

In this section I intend to illustrate the characteristics of the feature system
proposed here by offering analyses of a number of harmony systems.
Because I have chosen here to give a “broad” illustration, these analyses
are rather schematic and incomplete, and are presented here in a largely
“data free” manner. In almost all cases, however, I discuss fairly familiar
data (for which references will be given) or 1 summarize results which
are discussed in more detail elsewhere. The reader who consults this section
Jooking for an introduction to the phenomenon of vowel harmony will
end up frustrated. (S)he is referred to the various studies in Vago (1980),
in particular the introduction and Anderson’s contribution to that volume.
A typological overview of vowel harmony is offered in Ultan (1973).

2.1 | i|-systems

Since dependent |i| represents ATR, it seems as if we cannot make a
distinction at the phonological level between ATR-harmony and palatal
harmony, as for example in Finnish and Hungarian. Indeed, T want to
suggest that the two types of systems are closely linked, in that both involve
the spreading of | i]. This is precisely what we want. Firstly, it has been
claimed that there can be a smooth diachronic development from one
into the other (cf. Svantesson 1985 on Mongolian), which suggests that
the two are closely related, and, secondly, there seem to be restrictions
on the possibility of combining palatal harmony and ATR-harmony in
a single system, which suggests that the two do not involve independent
features. The question as to whether the spreading| i{ has dependent status
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E both types of systems (as suggested in Van der Bulst
discussed below.

2.1.1. ATR-systems

85

1987) will be

Hﬁuwoﬂ ?Hw-m%mnwﬁm have two sets of vowels, a [+ATR] set and a [-ATR]
set. Williamson (1973, 1984) discusses a whole array of sjich systems,

suggesting that a 2 x 5 system is prototypical. I will assurhe that such

a “full” ten-vowel ATR-system is characterized as follows:

{12) \m\ /s rel fo/f faf | S Sw/ Sed Sy fad
i w i u a | i uw i u a
“mm__ w mw

it 1 ai ai i a a

/e/ is represented as | i—a | rather than| a~i| to ensure that only vowels
in the [+ATR] set have a dependent |i}. In conjunction with this, the
claim has to be that ATR-harmony involves spreading of am@mmagﬁ ]

only.

it is not &m.mm from the representation that /a/ characteri
marked combination, as is generally assumed. In fact, our fr

res the most
mework has

had very little to say about preferred and dispreferred feature structures,

so far. We only know that the presence of a dependent | f] is

most natural

for segments which have | f} as a governor. This unmarked dooccurrence
has been expressed in terms of the universal redundancy rule Em.ﬁmu.

From this point of view, /u/ and /o/ should be as marked as /o/
aithough one would presumably want to obtain the ranking w hich Hmmmoﬁm

ﬁw.w usual pattern of decay in ATR-systems {cf. Williamson
Lindau 1975, Van der Hulst, Mous & Smith 1986a,b):

(13) /v lef /of /a/
/u/
Preferred - | _ _

{~-> dispreferred

This could be obtained if we express formally that the feat
{ u] have something in common, as opposed to| a|. This is not ar
manoeuvre. The idea that the properties denoted by |i! an
interpreted as dependents) can be grouped together as the *
“colour™ features can be traced back to the work of Trubei
and Jakobson (1941} (cf. also Donegan 1978). Furthermore
preted as governors, these features are closely linked in that w
ﬁodmca&o&\ constriction. Let us assume, therefore, that

(disregarding their specific interpretations) form a structural

1973, 1984,

ures {i] and
L unexpected
1| u| (when
tonality™ or
zkoy (1939)
when inter-
oth involve
i| and |uj
unit which
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is opposed to| a{. For reasons independent of the present discussion, Ewen
& Van der Hulst (1988) make a proposal of this kind, which they express

as follows:

(14) o
/N

E
/N

EU Y

I will assume that (14) expresses the geometry of vocalic (or rather: place)
features. There is the question as to what exactly the status of Iyl is.
This issue has not been fully explored at present and is discussed in more
detail in Van der Hulst (forthc. b). Here, I will simply assume that | y|
can occur without either |i| or {ul. As such it represents an incomplete
specification which is usually provided with | u| or|i| to make it complete.
Below, however, we will see that in certain cases we arc forced to say
that the incompiete | y| surfaces. I will interpret this as a parametric choice.
Since | y| is not a “real” feature it has no interpretation independently
of |i| or { u]. Occurring alone it represents the complete absence of any
positive property. Occurring as a dependent it adds nothing to the
interpretation of a feature structure; being *“nothing” it can never govern
| al when incomplete.

Given (14), we have a basis for saying that dependent |i| combines
more readily with |u| than with |al, because |i} and |u| are closer to
each other to begin with. The generalization, then, would be that the closer
a dependent to its governor, the more likely the combination. Le., |if
is closest to itself - hence (8) expresses the most likely combination —
and closer to | u| than to | al. According to this /e/ is better than
/o/, because its non-ATR counterpart already contains | i{. This reason-
ing gives us the scale of (dis)preferred combinations in (15).

This way of thinking about feature combinations, i.e. In terms of
government restrictions, will be exploited further in this paper (cf. the
discussion of Kpokolo below and of Finnish in section 2.1.2). But not
all “segment structure conditions” can be interpreted as such. As just
indicated, whether or not bare | y| is allowed to surface is a different type
of restriction. We will also encounter “complexity restrictions”, i.e. re-
strictions limiting the number of dependents that a feature structure can
contain. Such complexity restrictions could possibly be reduced to gov-
ernment restrictions. A comprehensive theory of “segment structure con-
ditions” is not offered at this stage, however.

As pointed out in Den Dikken (1987), the alternations which are usually
identified with ATR-harmony can be analyzed in terms of | a|-spreading
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in a standard DP-feature framework. This is also true within the|present
framework. The array of possibilities we have for representing vowels along
the dimension of height allows us to characterize two sets of four pairs.
In one set the members of each pair differ in terms of |i|, whireas in
the other set the difference involves | a|:

(s I
i} vs. 0 e N .

i i i a a a a

-
1
I T N
|

ai  a i ai

ne
-

] |

Given a .Hm.wg.&ow system, we therefore have, in principle, two ways of
characterizing the ATR-alternations; I take the front/low vowels as
examples:

{16} 1 i i i a a
| ] |
i a,l a i
A - S ref - s /3~ Ja/
i i i i a a
L | |
i a,i a a

Ambiguity arises if we allow /u/ -~ /e/ and /w/ - fo/ to “switch™
representations. It is not at all unexpected that // and /e/ can Both get
the same two representations (in different systems of course). The mm.ommmn
interpretations of |i—i,a| and |i| are close, due to the fact that the two
dependents neutralize each other’s effect. The presence of |i] Em@mam a
narrowing of the constriction, whereas the presence of | a| has the dpposite
effect due to the lowering of the jaw. This is also in accordance with
the fact that it is very difficult to keep apart /«/ and /e/ (as mqm: as
/w/ and /0/) in ATR-systems. :

I would like to suggest that a ten-vowel system with root-co mﬁaomma
harmony is indeed phonologically ambiguous to some degree. Hbwever,
I will also assume that due to certain characteristics, specific systc Ins can
always be “identified” as either| i|-spreading or| a}-spreading. Fore &EEP
it so-called dominant harmony systems a decision can be made &o_wmnmﬂmsm
on which feature appears to be dominant. Hence in Kalenjin Ammmw ei al.
1974} or Tunen (Van der Hulst, Mous & Smith 1986a) dominant Bonronm
are [+ATR], indicating that |i] is the spreader. However, in Ck ﬁww%ma

H
H
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or Nez Perce (cf. section 2.3), dominant morphemes have low vowels,
implying that/ al is spreading. However, in root-controlled systems evidence
might also be available pointing one way or the other, for exampie if
contexts can be found in which for some reason or other the default value
has to appear.

Another interesting result arising from the above ambiguity is that
languages may start to show signs of both harmonies independently. A
mumber of such cases are discussed in Van der Hulst, Mous & Smith
(1986b) and in Van der Hulst & Smith (1987); an example is also given
in section 4.2.1. The typical situation seems to be that affix vowels show
a three-way alternation, e.g. between /v, /i/ and /e/ , where the second
alternant results from | i|-spreading and the third from | a|-spreading. I
will not go into these cases here. Rather, I would like to discuss another
ATR-system, which is more complex than the tenvowel system discussed
above, i.e. that of Kpokolo (discussed in Kaye, Lowenstamm & Vergnaud
1985). This system comes out as follows in the present feature system:

(n Jif Jel 1y faf fuf fof | S fef /Y sal /s Jw/ Saf
i i w w u w } i i wm a w u u

|

_

N | L

ioai 1 oal wiand a a u au

Observe that the central vowels /3/, /2/, /A/ and /3/ are represented with
a governing | u}, whereas back rounded vowels have ju — u | (cf. 11a).

The advanced counterpart of /a/ in Kpokolo is /a/, which is also the
regular counterpart of /8/. Apparently, then, the result of harmonizing
/a/ has to be merged with the harmonic congenet of /a/. To deal with
this, I will assume that, in Kpokolo, jal cannot govern |i|. (In fact, it
does not govern | u} either, so that we will say that it cannot govern | y|;
this can be interpreted as a parametric choice. Cf. Van der Hulst forthe.
b.) When | i| spreads to /a/ an illformed representation will therefore arise.
1 assume (and again this has to be a parametric choice) that in such cases
spreading is blocked unless a repair principle has been set in the grammar.
In Kpokolo the repair principle has been set such that | a] is “demoted”
to a dependent role, resulting in the “appearance” of | y]. The surface
representation is derived by adding the governor | u|, which apparently
acts as a default governor. Presumably, another possibility would have
been to insert| i|; both possibilities lead to a neutralization of the harmonic
congener of /a/ with another underlying segment:

(18) a y u
I B

i muw m.uw
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Mwowwwm%ﬁosmw mmmﬁ about Kpokolo is that rounded vowels alterhate with
ntral vowels. Given our featural representation, this involves the |
or absence of dependent | u].

At this point I close the discussion of ATR systems. Systeras which

have been analysed as involvi - i i : !
ot i sonna e volving [-ATR] will be discussed in section 2.3

presence

2. L_qm Palatal systems
Wﬂ:ﬂa woxm_.nwmwm of wm_mwmy systems are the Finugric languages, bf which
mwmim mma Ecmmmﬂmw have been rather well studied. In Ewm section

innish will be discussed (Campbell 1980, Anderson 1980, mwocmﬂa HSS,

o

Wswwmmwwu S.Enw rmm. a limited labial harmony system alongside palatal
armony, is discussed in the next section. Given the phonetic mﬁo%mamwmom

of our features, it would seem i
, that {19) gives the most ightf
- v . w
representation of the Finnish vowel system: ﬂmmm% erverd

(19 \m\ res Iyl S e Sol sl lad
i it i = i u a a

A

a u au a i

If harmony involves the s i i
I preading of dependent |1}, ho :
sentation of the front rounded vowels has to be &mwnw.voi.ﬁogﬁ ffe repre-

(20) \M\ rel IyS s S8 sof Jmdo Sal
i i uw uw u u a a

L

a i ai a i

In .<mb. mﬂ. Hulst (1987, forthc. a}, I adopt the representation |in 20
éw_n:.mmwwmm that there is no difference, in terms of the m&on.o;o wnmm
analysis, .@mﬁﬁomm .>,m.w,irm3_omw and palatal harmony: both E<uw<nma
wgmoﬁm i|-spreading. It is probably the case, however, that palatal harm y
is @mﬁ,ﬂnﬁ.@womma@mw in that the harmonic congeners differ i g
wwn:. oommgoﬁms location than in the position of the tongue root. TH MMMMMM
Q&m&a now like io propose Emﬁ what differentiates the two sysiems wm,
the inability of |uf to govern |i| in systems of the Finnish type. Thi
mnplies that we have to accept that in such systems i mmnomamﬁmw& .
a governor and as a dependent. Whether a spreading | i! ooﬂ_mﬂ out as
governor or anvnsmaﬂ on the target is determined by the mmgmgwwm
HMMQMMMBP ie. spreading |i| to |ul will always result in |i—ul.|In WEW
r MH , note that ﬁ&mﬂmw harmony is also different from >,lewm».§osw
at |a| can govern |i]. Hence spreading |i} to /a/ results in lla—i.
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In section 3.3 I will give additional support for analyzing| u| as a systematic
dependent in palatal harmony systems.

/i/ and /e/ do not have harmonic counterparts in the system; they
are neutral, For this reason it is questionable whether these vowels should
contain | i| in their representations, rather than being specified as | vl and
| y—al, respectively. This would in any event be the appropriate repre-
sentation for those instances of /i/ and /e/ that fail to initiate | i|-spreading
themselves, in which case they act “‘transparently”. | vi could be completed
with | il, the only governor which does not appear underlyingly, by a
“complement™ rule. The issue of transparency is discussed separately in
section 5. As suggested in Ewen & Van der Hulst (1986), the addition
of governors reflects a “complement principle” reminiscent of the com-
plement rules of Radical Underspecification Theory. It may either be the
case that the governor is pot used underlyingly at all or that it is not
used governing a particular other feature. The latter situation holds in
Finnish, the former in the case of Chamorro (discussed below). If this
is correct, then it will not be necessary 1o formulate explicitly a fill-in
rule in such cases. In Kpokolo, where we also needed the addition of
lul, the situation is different, because in that case | u}-addition has the
status of a language-specific repair strategy, which could also have inserted

il
| _ﬁa also encounter palatal systems which have harmonic alternations
of the following type:

@2y A7 - le/ ~ fof fe/ - Ja/
We find this for example in Chamorro (Poser 1982). At first sight we
would like to assign the following representation to a six vowel systein

of this type:

2 i w i u a a

But, given (22), we cannot account for the harmonic pairs without a feature-
changing operation. I therefore suggest (23) as the appropriate represen-
tation:

@) i y i y a a

Here | y] is completed by | ul, which is the governor not used underlyingly.
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2.2. |il and |ul-systems

Various systems, especially in the Altaic family, have both palatal harmony
and labial harmony. In Turkish, labial harmony is limited fo high moé&
targets. Due to the fact that, at least for high vowels, two harmonies operate

together there is a four-way alternation: /i, y, 4, w/ (Clements & [Sezer
1982). We must represent the vowel system as follows:

04) A/ Sy AL Tl sel 187 fal fol
i iy w a a a a

| | |

u i iu u

Thus, as in the case of Finnish, | u| is not a possible governor. ¥i/ is
not specified with either | i| or | u, giving| y|, which is also the undeclying
representation of a high suffix vowel. Observe that | y| has to surface as
such. Adding |i| or |ul would peutralize the contrast with the |front
unrounded and back rounded vowels. There is no “complement” feature,
then, and no “repair rule”. Turkish allows ““the incomplete vowel™.

The fact that low vowels do not undergo |ul-spreading has o be
accounted for in terms of a “negative condition” of some kind. We cannot,
as in the binary framework, assign [-round] to these vowels, nor is| there
a basis for invoking a government restriction, since the two low unroiinded
vowels do have rounded counterparts in the vowel system. In sections
4.1.1 and 5 I will come back to the form and role of such conditions.
Ultimately, of course, we would like to find a less stipulative account
for the limitations on rounding harmony in Turkish, e.g. in terims of
government restrictions, especially since this kind of restriction is Hnoﬁm.noﬁ
(cf. section 3.2.3). Given that} u| is subjoined to| y |, which characterizes
high vowels, it is to be expected that | u| associates less easily with low
vowels. So, we could say that although | a| governs| u| in the underlying
representations it does come to govern| u | by a spreading process.

‘Another type of reduced rounding harmony occurs in Uygui: and
Hungarian (cf. Sezer & Wetzels 1986). In Uygur the following two vocalic
alternations involving the high vowels exist:

25y a. sfx y u b. sfx iy u

stem 1,y.e,0,& 1,08 stem Le y,0 w0,

The surface vowel system of Uygur is the same as that of mmmmm@. {cf.
19). The three-way alternating suffix can be handled by including in the

underlying inventory a vowel specified as | y|. Uygur does not allow this
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bare | y| to surface and assigns |u to it if neither ]i| nor }u| spreads
onto it; this is the case if an /a/ precedes. | ul-addition is a language-
specific statement, as in Kpokolo. The high two-way alternating vowel
has the | u| underlyingly. The underlying system of Uygur, then, is:

26y A/ Iy A/ fad fel 16/ Jof f=i fal
i iy u i uw u a a

* U

u a ai a i

Let us now turn to Hungarian. The vowel system is analyzed as follows
(Van der Hulst 1985, Ringen 1988a):

Q2N 7/ 1y ful lef 16/ fof Saf
y I u y i wmw a

b

u a au a

Hungarian has palatal harmony and limited rounding harmony. The palatal
harmony is straightforward and affects all vowels. It involves spreading
of] i}. /i/ is neutral and transparent; its representation is simply| y|, because
the presence of |i| is predictable. /e/ also shows transparent behaviour,
but it is not neutral: /e/ is the harmonic counterpart of /a/. Long and
short /e/ differ phonetically - short /e/ is lower than long /¢/ — and, in
conjunction with that, long /¢/ is practically always transparent, whereas
short /e/ typically is not. I will account for this as follows. 1 will assume
that | a| can never govern | i| in long vowels. Spreading li| to long | al
will therefore result in| i —a|. Most short /e/s have the G-relation reversed:
| a—1i|. These vowels, then, trigger palatal harmony. Only those instances
of short /e/ which are transparent get the representation in (27), which
is also valid for all long underlying /¢/s. As in Finnish, | v{ will be completed
by|i|. Hence, we build some abstractness into our analysis in that| y/i—a|
and | a—i] are mapped onto the same segment if associated with a single
vowel slot. -

The amount of abstractness could actually be reduced if we assumed
that the transparent /e/ is represented as |ay|, i.e. with the G-relation
unspecified. We have not suggested this possibility earlier; but it is in
fact the case that the G-relation is non-distinctive, and thus redundant,
if there is just one series of mid vowels. I suggest, tentatively, that we
make use of the possibility that the G-relation can (or must?) be left
unspecified.

Rounding harmony only involves mid (short) vowels. T will now discuss
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three alternation types which are particularly fascinating Hecause each

H

involves the low vowel /a/. The following vocalic alternations are involved:

28) a. sfx e . a b. sfx € 5 0
stem Le,y,0 1,02 stem e y,0liu0,a
Le (1.} e (t)
c. sfx e o] a ¢]

Le y6 a u,0
Le (1)

(*t.”” means “transparent”; transparent vowels do not triggr | i|-spread;
cf. above.) The interesting challenge is to represent the differ nce between

the above 2, 3 and 4-way alternating suffixes. A two X :
. . -way (short
suffix vowel is derived in (29): Y (short) alternating

(29) a  /Je/
m after /i,e,y,8/
i (|i|-spreading)

[-u]
a /a/
elsewhere

Since two-way alternators do not undergo rounding harmony, they have

“mﬂﬂ%wo“mwa with a negative condition. (All high vowels have this
Ho derive three-way alternators, | allow an incomplete featpre structure
which nmﬁuoﬁ surface as such and which is minimally distifict from the
representation of /a/. This has to be | y—a|. A repair rule [filling in | u
will prevent | y—a} from surfacing (i.e. after /a/, from which| i ‘nor | u]
spreads). The careful reader will object that [y--a! is already in “use”
as the underlying representation of transparent /e/. Interestingiy, however
all three-way alternators are short and, in addition, transparert w_won /i a\mu
rare as they are, never occur in suffixes. Suffixal /e/ is mwﬁwwa mm%o?mnm
in one of the alternation types discussed here. We will have to say, then
that the repair rule filling in | u| only applies to suffix vowbls Ewm&mmv
the rule which fills in|i| in the transparent short /e/s occurr nm_ in stems
The three-way alternation, then, is derived as in (30): ! .

i
i
H
H




94 man van der Hulst

(30 a Je/
| after /i,e/
i (] i| spreading)

/6/
! after /y,6/
(|i] and| u| spreading)

——t

[
2
=

0 /o/
| after /u,0/ after /a/
a (| ul spreading) (| u| by default)

Hungarian also has suffixes showing the four-way mzwwummos e/6/ m« 0.
In this analysis the relevant vowel is represented as| a| without the negative
condition. Hence the four-way alternation is derived as follows:

(3D a e/
| after /1,e/
i (ii] spreading)
i /6/
a | after /v,6/
| au (|1} and|u] spreading)
/a/

after /a/ fo/

u
/ ~ after /u,0/
a

(I u| spreading)

Tn (30) and (31) I have assumed that the spreading ﬁ.,m T_M and |ul, as
well as default |u| assignment, are “structure preserving’ in the sense
that the resulting feature structures arc the same as the underlying segments
in terms of what governs what.

Of course many aspects of the Hungarian vowel harmony system have
been left unconsidered here. Yet, I believe that the above captures m.g@
basics of the system. A much more extensive wu&wmmm. of the wﬂ.ummxwm in
Hungarian, using an i/u/a-system without dependency, is offered in Kornai

(1987).
2.3, |aj-systems

In Van der Hulst & Den Dikken (1987), it is shown that the harmony
systems of Nez Perce, Chukchee and Middle Korean can be understood
in terms of |a}-spreading. Consider Nez Perce (Zwicky 1971, Hall & Hall
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1980). The harmonic relations have been indicated by arrows. The lowering
is conditioned by the low vowels /a/ and /o/:

32y A/ f&/ fal Sof Suf
y a a u u

P
a a
bd L)

The vowel /a/ is represented as | a|. A similar analysis, with a completely
empty specification for /=/, is proposed in Anderson & Durand ﬂmwmv
I do not reject the option of leaving one of the vowels incomplete, but
1 see no purpose for it here, The representation of /i/, which swmm no
harmonic counterpart, deserves some attention. Some morphem 25 with
/i/ trigger lowering. These should be specified as |y —al. Interestingly,
the other /i/s are transparent to | a|-spreading, which suggests that they
are compatible with the spreading value. I will come back to the repre-
sentation of /i/ in section 5. .

Middle Korean is highly similar, but has central vowels (Hayath 1975,
Kim-Renaud 1986):

(33)  /i/ Sof SV Se/ /af folf u/
Yy w u a a u u

*
a a au u
k.

As in Nez Perce, the vowels specified with | af are both the triggers and
the “output” of harmonic spreading of | a|. Again /i/ has no counterpart,
and it appears to be opaque this time (¢f. section 5).

Let us now consider Chukchee, which has the most complicated system
{Krause 1980, Kenstowicz 1983):

.

{34) i/ (el = Jsef [&] /e/ fof /o7 /a/ [o] /u/
i i i i a a a a u u

I
I

Three remarks are in order. First, note that harmony is not stitcture

[

preserving, in the sense that the derived vowels, between square brackets,
are different from all underlying vowels of Chukchee. Secondlyl some
“schwas™ appear to be non-triggers and iransparent. We could Tepresent
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.. It
hem as plain |y|, which becomes la—yl by a Hmmmﬁmm?mﬁmwuwmmw%mﬁ
MGM@ This representation is equivalent to plain _.& on the assump

a_.w. endent wnoomaﬁﬁii literally means nothing. ollowing is based
" &’ Alene we also find | a|-harmony. The fo is base

o Oogm is presented in Cole (1987), who uses mﬁmmg.mma SPE wmwﬁm&
e En mmmww meaﬁ of this harmony, ignored .wﬂﬁ is that mm M_oﬁwwm
_»M_w MMHMMm is M..Mmmnmmm by faucal consonants. It brings about the fo

shifts:
(35a) /i/ / w\ =/ \LO\ fa/ @
— &
C
L ) @

1 oblem
If all alternations are seen in terms of ww_ -mﬁHMwWme %Mo”wﬁ wnww ine
i nd {d). To solve this I will pos : vine
o n_..mwmnwmm%mo V\M\ ﬁmm Cole does): |i| and |¥l; the latter is Wmﬂ\mmxomw% etec
wo¢_ il. In addition we have two representations for both /a s
as {1l

one underlying and one derived:

= /i fuf fof
(350) i mww a a a y u u

o0t |
L3 L S S

ony is triggered by /a/ and /o/, w.ﬁm omW ».,MM MMMMM

ing! a] underlyingly. Cole reports that some /m/s trigger this p wmr ossive
ey too. In terms of our analysis these /=/s would have o st
WMMMMMWEMK in (35b), the one which is normally the output of low |
ing /i/.

All four systems have
of [-ATR] spreading. Clearty,
framework. It has been shown, rnﬁoww
examples of a harmony type which 15 pre
approach.

Progressive harm

been mentioned in other analyses as examples

2.4. 1il, {ul, |a|-systems

Van der Hulst & Smith (1985) analyse three wmﬂmﬂva .w%mwﬁwwum %Momm M
jingili arda and Warlpiri (cf. also Renniso . i

WMMWM“W@ Mwwwmmwmmﬁm t00). A common feature of these systems 1S "wm.
1

“have been ignored or noted without being solved. Some of th

such an analysis is wuoosoo?wgw in this :
r, that these cases are straightforward

In this section, I will discuss a number of cases which involve hi
dicted to exist within the present
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the vowel system is simple, consisting of three vowels only: /V/,|/u/ and
/a/. 1t is not my intention to give detailed analyses here. In Djingili we
find an alternation between /i/ and /a/ , Le. /a/ goes to /i/ if /i/ %omoﬁm.
In Nyangumarda suffixes show a three-way alternation, so here A/, r/
and /a/ spread rightwards. Finally in Warlpiri we find an mrﬁnmmos

between /i/ and /u/. A three-vowel system will be represented underlyingly
as follows:

36y /i /u/ /a/
i u a

This forces us to analyze these systems systematically in terms of governor-
spreading. Alternating vowels will be represented as completely unjpecified
(bare “V”) or as specified only with | y|; I leave this issue open here.
Any vowel which is invariant (ie. specified) will block the mvamm& ng, Le.
/i/s block /u/ and /a/ spreading, /u/s block /i/ and /a/ spreading and
/a/s block /i/ and /u/ spreading (cf. section 3).

2.5, Conclusions

In this section a wide variety of harmony systems has been discussed.
The purpose here was to show that common alternations mmmw_mw from
vowel harmony can be analyzed rather straightforwardly within the present
feature system. Important issues for further research include the: status
of| v| (and ways of completing it) and the role of government restrictions.
Due to the programmatic nature of our exposition, a number of p

roblems
gse are

addressed in Van der Hulst (forthe. b).

In the next section, I will consider further systems which are different
in terms of the conditions under which harmony takes place.

3. PARASITIC HARMONY

:domw
with respect to some feature | f| which only takes place on the condition

that the vowels involved already agree with respect to some other feature.
This agreement is either a lexical property or the result of another h TmMOonic
preading process. Cases of this type have been analyzed by Toma &
Trigo (1988) in terms of a “colinking” principle and by Mester; (1986,
988), making use of “dependent tier ordering”. The joint feature { these
coounts is that a particular harmonic process is “parasitic” in sox € way

r other (the term parasitic was first suggested in Steriade 1981). |Inn this
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section I want to explore how parasitic harmonies have to be nwmmw ﬁmw
within the present model. It will become clear that Mester’s mMan
dependency is only partly similar to ”wm.oonnmwﬁ of ammwmammnw that is
used here. In all cases, except for (37¢), his use o.m the notion maﬂoman.znw
would involve subjunction in our terms. Our Qmﬁwmmwoz will be wammw
to a number of cases which Mester (1986, 1988) ﬁmocmmow mmﬁ of w no,
the relevant property can be stated as momo,..am {these cases, Enr&_zm& wmwmm M
analyses, are discussed more extensively in Den Dikken & Van der S

1988, seciion 1.2.2.4%

(377 a. Adinu .
like rounding implies like height
b. Ngbaka, Yawelmani, Turkic, Khalkha .
like height implies like backness or rounding
¢. Turkic (e.g. Kirghiz)
like backness implies like rounding

Mester deals with the facts under (37a) and (37b) by mmmsﬁmmm that the
binary features [back], [high] and {[round] can enter into dependency

relations:

(38) a. [high) b. [back] ¢. [round] {(=dependent)

. | _
?Wnﬁ [high] [back] (=governor)

Ainu Ngbaka etc. Kirghiz
In this section, I will explore how parasitic harmonies like those analyzed

by Mester have to be dealt with in our framework.

3.1 Like rounding implies like height: Ainu

1t6 (1984) discusses a dissimilatory suffix in Emﬁ. The <os_ow. Om. m:m mﬁ.mum
either is identical to the vowel of the E.@oma_nwm stem or it is Em.? n
the latter case it will be /i/ if the stem vowel is /u/ or /o/, \ﬁ\. if %\a
stem vowel is /i/ or /e/ and either /i/ or /u/ if the stem vowel is H\w m
From this polarity effect, Mester (1986, 1988) oomnwcamm. that vowels o

like backness/roundness are necessarily of _&n.mmEn .wﬁmwﬂ (and vnwnm.
identical). So the high suffix vowel cannot be either /1/ after /¢/ or /u/
mmmm\nmm\w speaking, we cannot conclude that a mwwﬁmomo.m on /e-i/ or / M.z\
sequences holds on the basis of the polarity wmwmﬁoﬁ. of one a E\.
Furthermore, the assumption here is that the sequences /i-e/ and /u-0

'is completely empty, e.g. bare *“V”. What the OCP does for

~ spreads to the suffix slot.
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are also disallowed, a restriction which does not seem to fol
data which Ité considers, because the discussion is limited
suffix. Be this as it may, we do have to give an account ofj
behaviour of the suffix in question.

99

w from the
ito this one

the polarity

Mester’s account involves the OCP and dependent tier omnnnmm. The

feature [high] is dependent on the feature [back]. Mester 2
the OCP demands the fusion of identical adjacent features
has a dependent feature which the other lacks. Therefore
dependent on [back], two segments of like backness cannot

with respect to their value for height. I formulate the relevan
as follows:

(39)  The OCP ignores differences in dependent information

Mmmﬁ,mom that
even if one
if [high] is
be different
assumption

An obvious question, of course, is how we will deal with a Janguage which

does not disallow a combination of e.g. /i/ and /e/. Meste;

that in those cases [high] is not dependent on [back]. The {
are independent.

s answer is
1
wo features

Let us now look at Ainu in terms of our model. The vowel system

is analyzed as follows:

(4 S S s Sof Sald
1 u i u a

[

a a

Both /i/ and /e/ are | i |-specified; /u/ and /o/ are notf il-s
{ ul-specified instead. To deal with the polarity effect in the
under consideration, stems can be provided with a floating |
presence of which implies that it is different from the stem vo
assuming a standard interpretation of the OCP. The suffix

render a language-specific statement of the rule, completing
fluous. In (41) I indicate between parentheses which feature
to complete| y {. For stems with an /a/. , the second vowel has to
underlyingly as either /i/ or /u/. In the absence of !y| the

(41) /i/ /u/ /ol 7/ /a/
CvVe + Vv CVC + Vv CVC A

| : | : _

i y () u y @ a

vecified but
Ainn suffix
Au the mere
wel, simply
vowel itself
us here is
y [, super-
is filled in

oe specified
stem vowel

v
2"
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/e/ /u/ /o/ Vév4 /a/ /i/

cVC + V cve + Vv CcVC + V

| : i : { :

i y W M_, y @ a y (W
|

a a

As a general strategy for handling polarity effects, the representation of
an unspecified node which dominates the features for which polarity holds
might be fruitful and worth exploring further. In our approach, the issue
of “ignoring” dependents does not appear to be relevant, however. Nothing
in this particular case would change if | i} and | u| simply “combined”
with | a|, without having a G-relation. Not irrelevant, of course, is the
specific choice of our feature system and the geometry of its organization.

There are many languages which simply allow a sequence like /e/ +
/i/. As mentioned above, Mester would say that in such cases the features
Thigh] and [back] do not enter into a dependency relation. We cannot
do so. At best, we could say that the G-relation has been left unspecified,
committing ourselves to the prediction that if the G-relation is not
redundant, a sequence of a high and a mid vowel is excluded. Such a
prediction is wrong, however, as there are many languages having two
series of mid vowels without cooccurrence restrictions of the relevant kind.
This means that, for us, not only is (39) inapplicable in the case of Ainu,
but also that it is actually wrong for many other cases where difference
in dependents is not ignored.

3.2, Like height implies like rounding

3.2.1. Ngbaka

In Ngbaka a word cannot contain two different mid vowels or two different
high vowels, according to Wescott (1983) (cited in Mester 1986:33). In
addition there is ATR-harmony:

42y a /i/ - not /u/
b. /w/ — ot /i/
c. fe/ — not oS, /ef, Sof
d. /o/ — not rle/, /fef, /of
e. /o ~ not [lef, /lef, Sfof
f. /¢/ — not rel, Fof, /¥

In Mester’s treatment [back] is dependent on [high]. Hence if two vowels
have the same height, principle (39) forces them to be collapsed so that
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they will also share the value for backness. In our feature system, the
vowel system has to be represented as follows:

43) Al s sed sof sel fal Jad
i u 1 u i n a
R

ai a,i a a

We cannot attribute the cooccurrence restrictions in Ngbaka to (39). 1f
we said that (39) is valid, we would also disaliow combinations of high-
and mid vowels of like backness, since high and mid vowels of like _wmownmmm
differ only in that the latter have a dependent| a l.

Even if we ignore this point, there is a further problem, hdwever. If
(39} is to rule out sequences like /i/ + /u/,| v| has to count as identical
for both segments. The wrinkle is, of course, that in these two segments
{ v| dominates | i| and | u}, respectively, which are not depe rdents of

[ v, but rather daughters and, more specifically, governors. Le in full,
(43) looks as in (43'):

(439 A S Sl ol Jef fa/ fas

v
_
y
_
i

(Representations as in {43') are motivated and discussed in detail in Van
.QQ. Hulst, forthc. b.) This does not mean that the cooccurrence restrictions
in Ngbaka are random within our representation of the vowel system
not that the OCP is irrelevant. I suggest that the relevant mﬂwuﬁmmwmaom

can be straightforwardly captured by saying that in Ngbaka voweéls have
to agree with respect to | y| if they are identical in ali other um.mmmmoa.
{The situation is, in fact, the reverse of what we have seen in Enww where
there has to be disagreement with respect to | y}.) The intuition [that this
has something to do with the OCP derives from the fact that the mw@cmga
agreement with respect to backness is conditioned by having 1l other
information identical. i we want to derive this as an OCP-effect, | we will
have to reformulate (39) as follows:

(39)  The OCP ignores differences in subjoined information

Tuse .ﬁwn term ‘subjoined information’ here to refer to the “second-degree”
vocalic elements | i{ and | u[, as opposed to the “first-degree” tlements
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| y| and | a|. Therefore, differences regarding the content of | y| will be
ignored even if the OCP applies to| a}, rather than| y | itself.

(39", although making the correct prediction for Ngbaka, cannot be
considered to be a universal principle. Many languages do allow sequences
like /i/ + /u/. We must assume, therefore, that (397} is parametrized in
the sense that languages choose the hierarchical level at which it is relevant.
This would also appear to be the conclusion to be drawn from Yip (1988).

3.2.2. Yawelmani
Mester also proposes to analyze Yawelmani rounding harmony in terms
of the OCP. In our system the analysis of Yawelmani would run as follows:

@& /s sl sal fof
Yy u a a

w

u

Rounding harmony takes place among vowels of like height. Hence,
Yawelmani has parasitic | u|-harmony, which derives from obligatory
agreement among vowels being identical in ail other respects, te. (399
is applicable in its most general form. Note that /i/ has to be incompletely
specified, because otherwise an additional stipulation has to be made that
in the case of high vowels | i| has to be wiped out. As in previous cases
(e.g. Finnish), | y| is completed with | i| by a “complement” rule. (This
part of the analysis derives from Ewen & Van der Hulst 1985.)

3.2.3. Turkic languages

If rounding harmony applies to the whole vowel system, there is simply
an unconditioped rule of | u|-spreading. If the vowel system is as in
Turkish, this would imply four logical combinations of trigger and targetl.
In Steriade (1981) it was shown that rounding harmony in many Turkic
and some other languages is “parasitic” on identity with respect to height
specifications. Steriade discusses cases in which harmony either holds only
between vowels of like height (as in Yawelmani; cf. (45b)) or only between
vowels of a particular (like) height (cf. (45¢,d)). However, we also get
cases which are “mixed” in that we see harmony between all vowels of
like height and between particular vowels of uniike height (cf. (43e)) or
between particular vowels of like height and particular vowels of uniike
height {cf. (45£,g)); in the following table a “-+" indicates that rounding
harmony takes place between two jow vowels (AA), two high vowels an,
a low and a high vowel (Al} and 2 high and a low vowel (IA). (under
i T Tist the possibilities we have for{ u I-spreading):
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(45) i Non-parasitic| u |-spreading; partialif |a | is excluded aj target
so that we only get the case Al (i.e. stem vowel “low’] suffix
vowel “high™).

ii. Parasitic harmony; partial if (39"} is limited to ] y| or|la] so
that we only get the case Il or AA, respectively. .

iii. AA IT AL T1A

a + + + + {(full non-parasitic harmony)

b, + + (full parasitic harmony)

c. + A_wmu.mﬂmw parasitic harmony: only for
al)

d. + ﬁ_ﬁma_mﬁ parasitic harmony: oply for
yD |

e. + + + (full parasitic and partial nop-para-

sitic harmony)
f. + A+ (partial non-parasitic harmony
g+ + (partial parasitic and non-parasitic

harmony)

.On the basis of Korn's descriptions, it would seem that almost all $ystems
in (45) are .mmmmﬂmg in the Turkic languages. Kirghiz is an exaraple of
ﬁm“&. Turkish falls under (45f). To make clear precisely how @mmoﬁ;n
(39 v.ioﬂm have to operate in cases of this type, 1 will represent the Ma\m\RB
of Kirghiz in full ((46), then, is equivalent to (24)): ,

{46} A Iy/ /A Su/ /e/ 76/ fa/  Sof
vV Vv vV v v v v v
I | | I\ |\ | \
y ¥ y y a y a vy a \
y
I | N |
i i u u i iu u

If (39) is set with respect to | y| and/or [ a|, we expect that vowels of
equal height not only agree in rounding but also in palatality. {This is
not oowﬂ.wmmﬂmm by the facts; the Turkic languages also have [palatal
mmﬂnou%. mEom, palatal harmony usually applies to the whole vowel system

it does not derive from (3%9"), however. Note that setting (39") with mamvmo\m
to| yi does not imply that vowels having | v| as a governing node have
to agree with vowels having! y | as a dependent node. ]

3.3. Like backness implies like rounding: Kirghiz

As discussed above, in Kirghiz | u|-harmony holds among vowels of

identical height, and among vowels of different height only if the stem
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vowel is low and the suffix vowel high. As reported in Johnson me.wE
| u|-harmony only holds in the sequence IA if both vowels are front, i.¢.
if palatal harmony has also applied. Korn (1969) reporis many more Cases
in which | u |-harmony applies over spans of front 405% only. The goal
of this section is to account for the fact that rounding harmony can be
parasitic on spans of front vowels. Mester accounts for cases of this type
by assuming that the feature [round] is anﬁwmmma on the feature {back]
(as in (38c)). Hence vowels sharing a specification for @m&ﬂmmmm {not only
underlyingly, but also if due to a harmony tule) must agree n roundness,
so that there is no need for an independent rule of rounding harmony.
That parasitic rounding harmony only takes place in front words follows
from the fact that [-back] is the spreading value. Back vowels are
characterized by the absence of a specification for ?mwﬁ. Hence no parastic
harmony will take place in back words, although, given the .mmv.ﬁumﬁo:m
of underspecification theory, such a state of affairs could hold in a language
in which [+back] is the lexically marked value. o
In our terms, this parasitic harmony would come close 8.&5 mwm,.;:
of (39) in its original form. | u| is dependent on | i| and it “spreads
because vowels come to share | 1], not through the OCP, but by means
of a ruie spreading | i|. Rather than invoking (39), next to (39, I will
assume that parasitic | u |-harmony is an :>é§7>:.n@ooﬁ. As w@mo.».ﬁ
| y| plays a crucial role in our analysis. Recall that in systems having
palatal harmony, | ul cannot govern | i]. Hence if | u| and | i] occur
together, | u| is dependent on | i|. But this can only be the case for the
low vowel /8/ if we assume | y|, otherwise | u| and | i} would both be
dependent on| a|, without | u} and| i} having any special relation. That
<his condition is fulfilled can be seen by consulting (46) wwowm. I will now
say that in Kirghiz palatal barmony does not apply to | i| but rather
to *| il-bar”, i.e.| y| iff headed by} i{. .
In Kirghiz, then, spreading of | ul| seems rather complex in that three
different processes are involved:

(47) a. Fuily parasitic| u |-harmony: .
(39" “on” for| a| and| y| causes fusion in (48a,b.e,0)
b. Non-parasitic] u|-spreading: .
due to neg. condition on| a | only in case (48c)
¢. | 1i}-bar spreading: cases (48e-h)
48 a V V b v vV ¢ V v d V v
N | d AN _ b
aya y y ay ¥ y a
~T i L |
u u u u
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system as that of Kirghiz.

3.4. Conclusions

harmony in conditioned. Clearly, even though the cases considered have

in Hall & Yokwe 1978). Yet I hope that I have made clear that thi
model offers interesting ways of approaching the issue.

In the next section, I will review a number of cases which i
interesting challenge to the present system.

4. APPARENT PROBLEMS

H

cases are of two types. In one type of case we are faced with the
necessity of referring to the “wrong” value of a particular mmmgnmm
because both values are necessary or because the “right” value is m% m
playing the role of the default value. In the other type of case the m
appears to be that we seem to need an expression in a rule which
be formulated due to the choice of features. .
Here I will discuss a number of instances of both cases. A few|c
have already been discussed for other reasons, so that I will mmﬁ_w

bounds of the present single-valued system. In the other cases I will

iiterature, an analysis is possible. For some problematical cases
no satisfactory solution at present.

!
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e. V k% f. Vv V g V YV h ViV
N I N N L1
ay a ¥y Y a'y Y Yy a
Ry < N | 1
1u i u iu itn
Kirghiz is of course very close to having an independent rule 'of non-

parasitic unlimited { u|-spreading, and one might wonder why 2 system
having a full non-parasitic | u |-spreading rule would ever change to a

In this section we have surveyed a number of cases which differ from

|

the harmony systems discussed in section 2 in terms of the way |in which

been analysed consistently, it is unlikely that I have succeeded in developing
a comprehensive theory of parasitic harmony. There are other Wmmmm to
be considered (e.g. Vata, as discussed in Kaye 1982; Bari, as ﬁvmoamm&

present

pose an

In this section I will discuss a number of cases which could be copsidered
problematical for the single-valued feature system proposed WJMM.". Such

pparent
, either
mingly
roblem
cannot

f them
y refer

back to the relevant sections, where an analysis is proposed within the

. L 'briefly
. Indicate here that, contrary to our first impression and/or claims

‘in the
I have
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4.1. Reference to the “wrong” value

4.1.1. The wrong valug as a blocker

In our analysis of Hungarian rounding harmony it became apparent. that
we have to block vowels from undergoing the spreading process without
being able to attribute this to 2 government restriction or general target
condition. In particular we saw that occurrences of the vowel /a/ repre-
sented as | a| should not undergo ! ui-spreading. A better-known case
in which we run into the same problem involves ATR-harmony in Kalenjin,
as discussed in Hall et al. (1974). The problem raised by this case is discussed
in Dresher (1985) and in Ringen (1988b). The crucial point is that we
have to prevent certain low vowels from undergoing ATR-harmony while
in general low vowels have an ATR-congener. In binary systems we can
handle cases of this type by assigning a negative feature specification to

the vowels at issue:

(49) a Hungarian: [-round] b. Kalenjin: [-ATR]

W ,
v v

Observe, however, that such cases would also be problematical for a
proponent of radical underspecification theory, who is forced to use both
values lexically in the same environment. Having both values lexically leaves
unaccounted for the fact that the negative specifications play a “passive”
role only (cf. Dresher 1985).

In a single-valued approach, we are forced to a more principled treatment.
We have to invoke a negative condition, which is formally distinct from
a phonological feature. 1 therefore suggest that we allow such negative
conditions. The concept of negative conditions has also been proposed
within the framework of Unification Grammar. It has been suggested in
Karttunen (1986) and Kasper & Rounds (1986) that we might make a

difference between specifying a feature with a value and imposing a
condition saying that a particular feature does not have (and may not
get) a particular value. “A negative constraint attached to some structure
A limits the class of structures that can be unified with A. It is not part
of the content of A itself” (Karttunen 1986:27). I suspect that a translation.
of autosegmental spreading into the unification formalism will reveal that-

negative conditions give us just the power we need here, but T leave thi
for future research. :

4.1.2. [~ATR Fspreading

In section 2.3, a number of | a|-harmony cases were discussed, which,

- (52) \%\ S fel Jof el sas sal

i
i
i
i
t
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|
.mwm&bm.
syealed.
,mm‘oﬂmwm
s raises

as we noted there, have been advanced
, as examples of [-ATR]-
Mwmmwm% WWW% case of alleged [~ATR] harmony %mm wmwmﬁw
ngeli & Pulleyblank (in press) sug
: : gest that vowel ha i
Ee_oﬁnm leftward mmzwmaﬁm of [~ATR], and as such Emﬂsmwwmm
wsmwom.yaﬂ for the mma%m.,wwwwﬁa framework assumed in much Howm nt work
uding my own. I will now show, however, that harmony in Mvoﬂwww

involves | a |, rather than [-ATR] i
ves {al, - . The dialect of : i
deration is claimed to have a seven-vowel] system: Yorsba undeyconsi-

(50 s/ /u/
/es /o/
Ve-74 V& 74

fas

The high mid and low mid v
owels do not cooccur, but in addi
and /0/ do not occur to the left of /a/. Furthermore, \mww MEM _w H w MMM

only precede the high vowels /i/ ;
. d
i.e. the sequence in (51) is mmoﬁuoa“mw /u/ if the latter are word final,

(51) *e/o-i/u-V

MMMQWWHMWMW MMW%HM%W%WM claim that the data can only be straightfor vardly
if [- spreads from right to lefl m

default value. /i/ and /u/ are ey nck 8 LLATR] sl 8 the
. opaque, as they lack a [-ATR ;

and thus the gap in (51) is explai o et

plained: [~ATR], coming fi i
cannot reach the vowel in the first i i have o s
e L ATR by deta 1rst syilable, which will have to ¢
In order to analyze the data i

in terms of | a|-spread, I 4

that the vowel system can be represented in the momom&mm uimuwgnmﬁ e

)

:nd up

P b

i a a

MWM momm Hw.EE.mem aspect of this representation is presumably the fact
i \M\m mea MOSMW \w_\ wma /o/ are represented as [~-ATR] high ﬁ. .
L. analyzed as | i} and not as | i — i,a|. It wi ”

: ) d | ,a . will b
MMMEM.M analysis as in (52), anticipated in section 2.1.1, @QQMWMNMNMM e
v mem M.MMH mm.mmm&mm process. Segments which in Archangeli & Pulley-
b ysis cause [~ATR]-spread constitute a natural class wT

owels.

ferent

ere in

_cm._nm | a|-specified. The high vowels /i/ and /u/ are opaque tc | al-
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spreading because the combination that would result is ruled out by a
“complexity condition” which disallows two dependents:

(53)

{The question as to whether this condition can be reduced to a government
condition will be left unanswered here.} | a|, then, cannot associate to
/i/ and /u/ and due to the locality of spreading (cf. section 5.1}, | a|
cannot spread across these segments.

NOT| x = a,i!

4.1.3. Other cases

Goldsmith (1985) and Farkas & Beddor (1987), using different feature
systems, argue that an analysis of Hungarian palatal harmony calls for
reference to both values of the feature [back] ([u} in Goldsmith’s system)
Jensen & Stong-Jensen (1988) present an underspecification analysis of
harmony in Hungarian in which the spreading values are [+back] and
[~round], respectively. In section 2.2, 1 have sketched an analysis of
Hungarian, which uses only “front” and “round”.

Mester (1986, 1988) offers several analyses of harmonic processes which
crucially refer to both values of features like [high] and [back]. In section
3, T have offered competing analyses of the same facts within the single-
valued approach, showing that Mester’s implicit claim that radical un-
derspecification theory is wrong does not carry over to this feature system

In the Pasiego dialect of Montafies Spanish a harmony rule adjusts non-
low vowels to the height of a non-low stressed vowel (cf. McCarthy 1984,
Vago 1988). This process, then, scems to refer to both values of a feature
[high]. I have no reanalysis to offer here (cf. Smith 1987 for a discussion).

4.2. Reference to the “wrong”’ feature

Here 1 will discuss two cases which seem 1o be unanalyzable because at
first sight our system lacks the appropriate feature. First, 1 will turn to -
a case which Hyman (1988) discusses, arguing that feature systems using
{i],] u| and| a| are inadequate. Then I will look at a case which involves -
both ATR-harmony and palatal harmony. :

4.2.1. Esimbi
Hyman (1988) presents an analysis of vowel alternations involving heigh
in Esimbi. Prefix vowels alternate as follows: !

(54) afx
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{The wémmma of mmo low prefix appears before {i].) Stems
[ul, [&], .,.Ea. as will be clear, these vowels are ambiguo;
phonological behaviour. Hyman sets up three underlying vo

and [u] and two for [i]. The underlying system then becomes:

(55) [i]
. /i/ ! su/
[l ~— | /e/ /3/ /o/ | —= [u]
fe/ fo/
/a/

Hence the conditioning of the

{(56) afx

W

i
u
o a/e

stem Lu €,0,4 £,0,a

Hyman claims that an analysis of the alternations in terms

alternant becomes phonologics

109

contain [i],
us in their

wels for [i]

Hy natural:

: : of a single-
MMMMmM feature system c%nﬁ i],{ uland] al is problematical.| will m%o“
o m.ww is is not Q.MP given the framework proposed here For the sake
argument, I will essentially accept Hyman’s anal sis b
] ysis of the
<ow<mw.m. The nns.ﬂmm point of the alternative analysis concertss the Mmmm
WM \wmwnwwwwumqwa .om M&E Hyman calls the higher mid vowels (fe/, /v/
. In the analysis of Yoruba, I claimed that a com M swels
» T parable set of vowel
MWM“‘WW be mamqmma as [-ATR] high vowels, rather than, as s cmswwc MM
.u m.E.m vowels. It appears that the same move can be ym,nmmm mw
(as Keith Snider has suggested to me). *
Consequently, I will analyse the vowel system as follows: |
{57) \g\ u/f rel S Sof sel /o Sal
i u i a u i u a
w ~ I
i a a a
The representation of the prefix vowels is simply | i|, ! a| and| u|. The

prefix vowels undergo| i{ or} a | harmony:
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i i i i i/n u/a
58 a. i/u iu b, i/u i/a/u c. i
(58) . ~— ]

i a
m_ﬂ. + WunL MGuO + e, quu ﬁmvo + e Oum.”_

In this framework we can translate Hyman’s abstract analysis of the stem
vowels into an analysis using floating features, ie. stem yowels are
characterized as | a], | i] or | u|. In addition stems may have a floating
dependent | i or | a|, with the proviso that the %ﬁﬁ&mﬁ | 1] cannot
occur when the stem vowel is | a}, explaining why /i/ is never a trigger
for the high variants /i/ and /u/. As usual, then, there is no [+ATR]
low vowel.

What remains to be accounted for is why the low vowel suffix ends
up rounded before the high and the higher BE woi&m (where we find
it as o/ and /a/, respectively; cf. (56)) and why it is fronted to /&/ before
underlying /¢/. For Hyman these events represent mwwmwmwo processes, 50
if they come out as distinct from the process of height mﬂmnmwmn rﬁo. as
well, this will not reflect negatively on the present wmmmmwwma. Having
countered Hyman's claim, I will refrain from formulating these processes

here.

4.2.2. Koromfe ‘ . . . o
Rennison (1987a) discusses various harmomnic processes in Koromfe. On

the one hand we find a rather regular [ATR}-harmony and on the other
hand we find a harmony which involves a three-way alternation between
Je/-fa/-/o/ (and similatly: /&/-/a/-/o/). The latter type of harmony seems
to involve the spreading of both| i | and} u},andthisof momﬁmmwmm Rennison,
p.c., pointed out to me} is problematical for my earlier claim Amxmmmmmaa
in Van der Hulst 1987) that palatal and ATR-harmony both Eﬁ.uw.ﬁ
spreading of dependent| i}. Koromfe has a ten vowel system of the familiar
sort (cf. 12). . ‘

The three-way alternating suffix has to differ in terms of ».vm governor
feature, rather than the dependent feature, but since it is consistently non-
high it has to be specified in terms of a dependent | a |. I therefore propose
that the underlying representation of this suffix is as follows:

(39} M

a

The shape of the three manifestations of this suffix results from spreading -

the governor features | 1| (from /i/ and /e/), lu| (from /u/ and /o/)
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and | a| (from /a/). In the latter case I assume that the resulting | a—a|
automatically reduces to | a|. Given this analysis there is no conflict in
having ATR-harmony and palatal harmony within the same systerg,

4.3. Conclusions

In this section we have looked at a wide variety of cases which appear,
at first sight at least, problematical for the feature system propostd here.
In all cases it has been shown that there is in fact a possible lanalysis
which straightforwardly deals with the data. Interestingly, in many cases
the solution depends on the possibility of representing high mid jvowels
as either non-ATR high vowels or ATR mid vowels.

5. OPACITY AND TRANSPARENCY

In the discussion of vowel harmony systems I have not paid syitematic
attention to the behaviour of non-alternating or invariant vowels! In Van
der Huist & Smith (1986a) it is suggested that transparency or n_%moww
can be predicted on the basis of the feature specifications of the vowels
in question. In this section I wish to show that this proposal carries over
to the present system, but I will also point out some problematic cases

i

(discussed in Van der Hulst & Smith 1986b), which I cannot 2l solve
satisfactorily at present.

As formulated in Van der Hulst & Smith (1986a), transparency typically
arises when an invariant vowel is compatible with the spreading value
in the sense that it has this value lexically (because it is &mms%ﬁv or
that it will acquire this value through a redundancy rule Qumnmﬂm.:w,m it is
non-distinctive and predictable). Opacity, on the other hand, will arise
if 2 vowel is incompatible with the spreading value, because it (distifictively
or non-distinctively) lacks this value on the surface:

(60} f-compatible — transparent

invariant A

The “translation” of this generalization about transparency to al system
making use of governors and dependents will say that a segment|S will
be transparent to f-spreading if the governor-specification of S'is conipatible
with f (cf. Demirdache 1988 for a similar approach) and opaque| if the

L

governor-specification is incompatible with f. I will now disculs both

possibilities in some detail and I will go through the various possipilities
according to the following schema:

f-incompatible — opaque
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- tibilit 5.1.1  Expected transparency
(@D 1. Foompatfbliy 5.1.2  Unexpected opacity

-i tibilit 5.2.1  Expected opacity
% Tincomps ’ 522  Unexpected transparency

In each category 1 will first discuss distinctive E&m monlm_mzwmmﬂmwm
i mie

i ibility, i + order. As will become clear, for so .

(in)compatibility, in tha o o o o what
i ibiliti all empirical basis for g

iogical possibilities we have only a sm : ‘ :

Em vmww&oca of the invariant segments will be, and in other omwmmﬁmw

have no empirical basis at all. For this reason &oﬁw. MWQ nobmo%wwo £
i i amme, indicating which cases

section specify a research progr \ e e e
i i Ise. Here I have not considere

considered, rather than mﬁﬁwﬁm e . ¢

of intervening consonants, which would obviously be part of such

programine.
5.1, F-compatibility

5.1.1. Expected transparency . . . .
bm.mm.aﬁ%m f-compatibility. Consider >HWMWHE§% wu MMMW MMMWMMMM
ivi i vowels.

tenvowel system divided into two mowm of five
WM accordance with the >Hw.mwno&nmmom of the root. .mmm Mm NW%M
(1978) report that certain suffixes invariantly mwow up ﬁwwow. ; MW AR
i hem the vowe
1. When another suffix occurs mmﬂmn. t :
Mmmcwm ATR if the stem is ATR, but it will be wo?b%ﬂw&oﬁmmﬁmm HMMM
igh i i ical transparent behaviour. OUn
the high invariant vowels mro.ﬁ typica e B o shouw an
tion that there also exist high vowel suffixes :
MMMMHMMWO& Van der Hulst & Smith (1986a) argue that the ATR @ﬁmw_.mw
of the high A.Sﬁn_m cannot be predicted, so that these vowels must be specifie

as ATR lexically:

(62) a.i. CVCYV cCVv CVC bi CVCV CV cCvcC
i 1 i
wArTA+ji+nE?

A i, CVCY CV CVC b i CVCYV cCVv CVC
. i 7 C 2

M\Hl.\.\.\\l.w.\\\\.\ W
i i

wara+jitne? kama+ji-ne?

We must assume that the floating feature of the stem spreads rightwards

kKAmA+ji+aE?.

i
i
H
i
i

H
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i
{
i
m

through the association line connecting | i| to the invariant s 1ffix vowel.
Since we know that all vowels are potential triggers, one might ask how
we prevent the lexically specified f from spreading. It seems t
to mark such vowels as non-triggers, which is not very aftractive. Cole
& Trigo (1987) claim that transparent vowels can always Nuo assigned
f by a redundancy rule, also in Bari. If they are right it will never be
the case that targets distinctively bear f without spreading it. mwwﬁo: for
this comes from a comparable case, where we do find that invariable suffixes
cause spreading. For example, in Turkish we find high suffix vgwels which
are invariably rounded. These suffixes induce rounding on subse wnmmﬂ high
suffixes. .
Non-distinctive f~compatibility. This is the typical case of tra
S will usually have a governor specification from which the presence of
f can be predicted. I S occurs in a domain which contains no instance

of f, it will still show up with f through the application of a redundancy
rule:

ﬁa we have

usparency.
)

63 a i X $ Y b i XS Y
|
f

sz _ - mmmwnm&w §

U

)

S Y (redundahncy rule)
i
£

Under this analysis “transparency” is a surface effect, resulting ifrom the
fact that the “transparent” vowel is flanked by vowels surfacing with the
“default value”. I will simply mention a number of cases illust .%mum this
kind of transparency, which the reader may check at his or her o
in the literature mentioned here:

wn leisure

~ |i]. The front unrounded vowels, /i/ and /e/ in palatal §

Finugric languages represent a well-known case of transparency. These
vowels lack a harmonic counterpart (cf. sections 2.1.2 mm&_m.wvw on
the surface they aré |i|-specified, but this specificatior is non-
distinctive and therefore predictable. Also, in ATR-systems as that
of Khalkha the transparency of /i/ is in line with this proposal (cf.

Van der Hulst & Smith 1988). African ATR-systems as in Tunen show

Mmﬂaﬁw of
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examples of invariant ATR-specified vowels /1/ and /u/ which m.mm
to initiate ATR-spreading themselves and which are Mmmmmvmawﬂ with
respect to a preceding trigger (cf. Van der Hulst & Smith 1986a, Van
der Hulst, Mous & Smith 1986a). . .

| a|. The transparency of certain schwas in O.wzwgmﬁ. which on the
surface (in our analysis) end up with | a|, is in line with the present

roposal (cf. section 2.3}

wum m@ With respect to labial harmony, I am not aware of any examples
illustrating transparency, but the claim is that transparent vowels would

have to be rounded.

Vowels having the spreading f as a redundant vawwm&r acting ﬁmb@mﬁ.ﬂ%
as predicted, can sometimes trigger harmony, either from certain moﬁacmmw
(initial /i/s in Khalkha) or in particular morphemes @o;om.:& neutral <w¢<w
roots in Hungarian). This behaviour does H.Hom Q.uaﬁm&.ﬁ what we .&Mo
stated so far. The point is that compatible invariant Aoﬁ&m may simply
occur in a ftriggering context. Obviously, mm. the triggering context .Eommmh%
contains front/ATR vowels the natural Mm_.ﬂnmsOm%m one in which the
ue of these front/ATR vowels is spread. .

W.EWMW.MWM ﬂﬂw HS:& to f-incompatibility, let us nomwﬁ.ﬁvmmmm. mmw. momwoﬁmzm
question. Are there cases of non-parasitic harmony ._w¢0m<wbm Eﬁmﬁgﬁm
f.compatible vowels which are not triggers and which are also mwnr:w.
as targets? Here I will argue that there are no such cases. To see this
clearly, let us establish what they would look like. .

Assume a vowel system as in (64b). Suppose we have a rounding wﬁm&w«
operating from low vowels to front high vowels only. Mm. maow a anM Mww
high back vowels constitute non-targets and the nEWmmom is wha m“
behaviour of a /u/ will be, intervening between a trigger and a target:

b. i/ fy - /u/
fe/ 18/ fal fof

fo/  /w/
v v v

o
| X

Given our findings so far, we expect /u/ to be .ﬁmmm.vmamm»..m éoE.m now
like to suggest that in situations of this type it is Eanwa impossible to
mark /u/ as & non-target, simply because there is no independent way
of telling that this would be the case; ie. /u/ moﬁ not @&n&@. to a larger
class of vowels such that it can be established for n..zm class that its members
are non-targets. Note that if f-compatible non-trigger, non-target q.oémmm
could exist, we would expect them to be opaque, given the locality dictum

{64) =&
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(cf. below). A dramatic consequence of this would be that we would no

longer be able to predict when tranparency arises. In other w

rds, we

would allow 2 Janguage, say Hungarian’, in which /i/ and /e/ are opague,

I therefore conclude that the notion of negative target does not, and

m
cannot,

apply to f-compatible vowels {(distinctive or non-distinctive), Srmnwm. means
that we can maintain that such interveners are transparent unless the

harmony is parasitic on a property which the intervener lacks.

5.1.2. Unexpected opacity
In a number of cases vowels which non-distinctively have f anc

i

iwhich,

according to the above, should therefore behave transparently, mm.m to do
so. In this category we find no cases involving distinctive f-compatibility,

In ail three cases the interveners have the spreading feature as a g

YEINOT,

which implies that they will acquire this feature by virtue of the upiversal

redundancy ryle.

Vowels non-distinctively bearing f can be opaque, not in the sehse that
they can initiate a new harmonic span, but because they simply block
f-spreading. Such behaviour is known to us from a few cases, of which

we mentioned one earlier, i.e. the case of] u l-spreading in Khalkhs

which

is blocked by the intervening high rounded vowels /u/ and /y/. Another

H

example involves | a |-spreading in Bantu fanguages, of which no axample
has been discussed, in which case a low vowel /a/ acts opaquely {cf.

Rennison 1987b). A third example involves lax /e/ in Menomini

& Trigo 1988).

How can we account for this blocking behaviour? I tentatively offer

I

St

which

.has been reported to be opaque with respect to | a |-spreading Jm. Cole

the following explanation. In at least two of the cases mentioned We seem
to be dealing with instances of parasitic harmony. In Khalkha| u [-harmony

is parasitic on | a|, whereas in Menomini | a |-harmony is para

ﬁ.ﬁn on

“tense”. Cole & Trigo (1988), who discuss the case of gmmoamd.u and
Van der Hulst & Smith (1988), who discuss Khalkha, have mhmswwm that
blocking effects arising in cases of parasitic harmony have nothing(to do
with the “(non) f-hood” of the blockers, but result from their Hmwmmwmm

the feature on which f-spreading is parasitic. Whether harmony in

Bantu

extensions can be analyzed in a similar vein remains to be qumm%wmﬁaw

the fact that such harmony is limited to non-low or mid vo
encouraging.

Let me illustrate the opacity of /u/ and /w/ in Khalkha. The
system of Khalkha is as follows (cf. Van der Hulst & Smith 1988):

65 A7 /v Jw/ rel fof sal o/
- u u a a a a

| | |

1 i ud 3!

wels is

vowel
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“© 17

L

w

u

Here the first and third segments are mcﬁ. m&.moomw .s.ww.w respect to the
governing feature | a | and we see that parasitic m.mwmmmmmm is Qoowﬁ.

Note that, as said, in cases of this type the intervening vowel is non-
distinctively f-compatible. For example, we have no case om an \uw\\
{contrastive with /i/) blocking rounding harmony going from /8/ to on“__
where the rounding harmony is parasitic on| a|. Khalkha has been QEEQQ
to be of this type, but if /y/ is an advanced /u/ tather than a rounde
/i/, this is a different case.

5.2. F-incompatibility

As stated above, Van der Hulst & Smith (1986a) ovmm.ﬂ.& that f-
incompatible invariant vowels typically are not trapsparent in wﬁaomuw
systems. This means that in ATR-systems T?H.E vowels will be opaque;
in| a|-systems, high vowels will be opaque and in} u |-systems unrounded
vowels will be opaque. . . o

The most natural assumption is indeed that wmnoﬂﬁmﬂgﬁw Kmmm to
opacity, because otherwise harmonic spans arise which are ﬁwogﬁn.mww
discontinuous. We can express this as follows. Assume f cannot associate
to S because of incompatibility:

X S Y
(67 X s Y X s ¥
w .ivﬂ\x/\lr..*/m.\
f f

Discontinuity is ruled out if we stipulate that the second step in Amd is

blocked on upiversal grounds: all spreading is local {cf. Archangeli &

Pulleyblank, in press, Van der Hulst & Smith Gw@. B . .
F-incompatiblity may be the result of a negative condition, in whic

case we deal with distinctive f-incompatibility, ora mn.éwmm:.wm or complexity
restriction, in which case non-distinctive f-incompatibility 1s involved.

. 2.1. Expected opacity . N
Wanmnmwm unm.an%ﬁgmwﬁmg Opacity n.mcm .8 a wmmmmﬁ mo:&ﬁg occurs
in Hungarian and Kalenjin. Here, as we discussed in section 4.1.1, omﬂﬁﬂ
vowels fail to undergo either rounding Wmnao&«. or ATR wﬁm.ﬁo.aw“ Sﬁn
cannot be explained by suggesting that there is some restriction ruling
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out the intended association; the result of association would|lead to a
wellformed vowel of the language. In this case, then, these yowels lack
f distinctively and they simply cannot associate to it on mol m&oLmﬁoE
grounds. The important point is that such vowels act opaguely. This
behaviour follows because the spreading feature cannot mmmoow.mwm with the
vowels due to the negative condition and the fact that it cannot be skipped
due to the locality dictum. We can deal with opacity in &mwmﬁﬁmommo roots
in the same way. Here, too, certain vowels resist harmonizing|despite the
fact that they have a harmonic counterpart in the system.

Negative targets also fall in this category. In many Turki¢ |languages
it is the case that in the rounding harmony system a mccammwmoh. vowels
does not undergo the rounding harmony process. An example is furnished
by Turkish rounding harmony. Here low vowels do not undergo rounding
harmony, not because there is a government restriction, but vmwomzmn low
vowels are excluded as targets; they are negative targets Hmnwrw.ﬁm f dis-
tinctively, because they have rounded counterparts in the vowel system.
Since low vowels in Turkish behave opaquely we may conclude that negative
targets are “opaque”.

(68) a. Jo/ Je/ b, A/ Ny /A Su/

v VvV V fes Jof /af Jof
Lo

A A I

=g

u i

Non-distinctive f~incompatibility. This represents the typical caselof opacity.
Again, I will simply list a range of examples.

- Atypical example of opacity involves ATR-spreading in systems which
lack an ATR low vowel. Typically invariant non-ATR [vowels are
opaque in such gystems. Other examples of the same opacity effect,
also mvolving | t|-spreading, occur in Votic and Rumarian, which
have palatal harmony. Votic has a system like Finnish, gwﬂ in non-
initial syllables there is no /6/ {cf. Harms 1987). In o&.ﬁ words,
there is a restriction preventing | 1] from associating with /o/ in non-
initial position. As expected such /0/s block palatal harmony. Ru-
manian lacks fronted counterparts of /u/, /o/ and /a/} which, as

expected, act opaquely with respect to palatal harmony (45 reported
in Steriade 1986).

- The opacity of Middle Korean /i/ vis-3-vis | 2| might be included

here if we assume that a government restriction blocks | a| from
associating to] i |. Another example of opacity in an| a |-system occurs




118 Harry van der Hulst

in Yoruba, where the high vowels /i/ and /u/ resist | a] (cf. section
413

- Opacity in | u|-systems is attested in Bashkir, which has rounding
harmony. Here low vowels block rounding harmony among mid vowels
(Poppe 1962). High vowels occur only in initial syllables. They do
not trigger rounding harmony. There is a restriction ruling out low
rounded vowels. Hence low vowels are opaque with respect to lul
harmony. Another example is found in Chumburung {Snider, forthe.),
where /a/, which lacks a rounded counterpart, is opaque with respect
to roundness harmony. Finally, in Tungusic languages /i/, which has
no rounded counterpart, blocks | u |-spreading.

Interestingly, the opacity effects could in some of these cases be attributed
to the parasitic nature of the harmony. Le., rounding harmony in Bashkir
and Chumburung or ATR-harmony among non-low vowels can be seen
as parasitic. In fact, Cole & Trigo (1988) seem to suggest that all opacity
arises from elements which prevent parasitic harmony from applying. The
opacity of Votic /o/, however, cannot be atiributed to this factor, so I
will assume that there are independent reasons for explaining opacity in
terms of {-incompatibility of targets.

5.2.2. Unexpected transparency

There are a few cases which suggest that harmonic spans can be discon-
tinuous. In these cases we get non- | i}, non-| a| and non- | u| vowels
which fail to be opaque and hence occur inside a harmonic |if,| a] or
| u|-span. The relevant cases known to us are the following.

- Schlindwein (1986) analyses a case in which the low vowel /a/ in
an ATR system acts transparently. It seems not unlikely, however,
that in this case the low vowel turns into an ATR vowel under such
circumstances, which implies that there is harmonic continuity. We
could perhaps deal with such a case by assuming that the relevant
government restriction only holds with respect to the underlying lexical
representations. Although a language might not have a phonemic
distinction between /a/ and /2/, it might still allow ATR-harmony
to apply to the low vowel deriving an allophone. Harmony in this
case is not structure-preserving. This could apply to the case discussed
in Schlindwein (1986). We cannot maintain that all harmony i
structure-preserving, as is shown by Harris (1987) and also by our
discussion of Chukchee in section 2.3.

There are, however, also a few cases of unexpected opacity where the
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mnmwﬁwaum transparent vowel shows no phonetic effect when cecurring
in a disharmonic context: .

- In mmﬁwmn Cheremis certain suffixes show a three-way alternation
conditioned in the following way:

{(69) sfx e 4 0

stem iea v,0 u,0

The point here is that the choice of one of the alternants is defermined
by a preceding vowel. If the preceding vowel is schwa, how ,waw, the
next preceding vowel is the determinant. If there are no vowels but
schwa’s the suffix vowel is /2/ (cf. Sebeok & Ingemann HMWH“SC.
What we see here is transparency of schwas both with respectito| i |-

spreading and with respect to| u|-spreading.

The most celebrated examples falling in this category involve the /i/ in
both Khalkha | u [-harmony and Nez Perce| a |-harmony.

- The problem in Nez Perce can be solved by assuming that the

representation of /i/ is actually | y — a|. Triggering /i/ has this
wwmuwmm.mmﬁmmom underlyingly, whereas transparent /i/ is inco MMHEQRQ
specified as | y|. Both end up as| i — a|. This boils down tb saying
that Nez Perce /i/ is phonologically a mid vowel. If this cah stand
| a {-spreading is not discontinuous. u
- F Khalkha, /1/ does not interrupt | u |-spreading, while the rounded
high vowels do. /i/ non-distinctively lacks | w|. This is true if we
assume that /y/ is not to be analyzed as a rounded /i/, bult rather
as an advanced /u/ (cf. Svantesson 1985). How can we account for
this behaviour? A sclution to the problem could be to argue that
%a.w.mmo?mmmzm /i/ is completely unspecified (lacking m<awwm vi), a
posttion taken by Archangeli & Pulleyblank (in press). Being completely
z.nmu,.wnmm& a vowel will not be “visible” for the spreading feature
(l.e. it has no anchor for vocalic features) and thus the continuity
hypothesis is preserved, not at the phonetic level, but at a more abstract
phonological level.

By assuming that /i/ is unspecified we can simply say that rounding

harmony is fully parasitic on | a|-identity (cf. (64-65) above and also
Goldsmith 1985}
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(70) M\ v %

@ mmmmrmae 8

~

u

Note that in the cases of unexpected tramsparency .&mnﬁ.mmna here Ea%ﬂ
incompatibility is non-distinctive. Le.we &2.@ no casein which, for mxmmww :m,
/i/ {contrasting with /y/) acts transparently ina roundin g Wmﬂwosﬂ mwa mam.w
The escape route using completely zsmmnﬁw.mm <o.€m.wm introduced fo o
with cases of unexpected transparency can i principle also be app ie
to a subset of the cases of expected transparency. For example, mabm.wﬂmam
/i/ might be argued to be empty. We Bﬁmw. still m@?mw to m;.ncammn ili m
as a source for transparency, however, since in mwmmmﬂmb /e/is Smmmmw.nww
too. Obviously we cannot assume that both /i/ and /e/ are comp mﬁww
unspecified. (This is parallel to the point Emn the account Mm Mswwmmmﬁmg
opacity in terms of parasitic harmony applies to a subset of the exp

opacity cases as well.}

5.3, Conclusions

My main concern here has been to discuss systematically the oonamwoum
under which non-alternating (intervening) mmma.wwﬁm can appear muw o
suggest principled ways of accounting for their ,cnumc.momm cmMﬁ.. t %MM
conditions. Concluding, one might say that the moam&mdn.i :oﬁ in :

der Hulst & Smith (1986a,b) between the behaviour of invariant <o$wﬁm
holds except for a few examples. I umqa.mmmﬁna .ﬂwmﬁ unexpected O@mﬁwmw
arises only when the harmonic process 18 wmmmwﬁn. whereas unexpec :
transparency involves a completely unspecified intervener, at least in som

CASes.

6. CONCLUSIONS

An idea which has guided much recent work in feature Enoﬁ.m ﬂwmﬁ
markedness considerations should be “built in” in the formalism for

expressing phonological rules and representations. The use of single-valued

features represents an attempt {0 eXpress directly the notion of marked

value introduced in Prague-school phonology. mo&ﬁaﬁ Bmmw&womm not
only involves the “context-free” phenomenon that in the case of a binary

. %
opposition one value is marked, but it also involves “context-dependent”

phenomena such as the fact that backness and womuammmm or highness and
ATR-ness go together in the unmarked case. The present proposal represents
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a natural extension of this research programme, since it is an attempt
to build the latter type of markedness into the notation. .

Applying the proposal to a wide variety of harmony systeras has led
us to propose additional principles. Because I have chosen tg avoid in-
depth case studies here, basing myself in a few cases on very lilgited data
reports, some of these additions have to be regarded as rather tentative.
Still, I have tried to be as explicit as possible, drawing attentioq not only

to what I believe to be the strong points of the proposal but also{to aspects
which certainly need further study.

NOTE

[*} The central ideas behind this model were first presented in Van der Hulst (1987), which
includes a preliminary version of sections 2 and 3 of the present paper. Van der Hulst
(forthe. a) gives a condensed version of these two sections. A foliow-up to the fresent paper
is Van der Hulst {forthe. b). I wish to thank the following colleagues for usefl pw comments
on this paper: Marcel den Dikken, Colin Bwen, Teun Hoekstra, Michael Moorthat, Maarten

Mous, Martina Noteboom, Iggy Roca, Thilo Schadeberg, Norval Smith and ﬁuﬁw Snider.
Al mistakes and inconsistencies are my own. ]
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