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PROBLEMS AND PERSPFECTIVES IN THE
DESCRIPTION OF VOWEL HARMONY

Stephen R. Anderson

University of California, Los Angeles

1. Introduction. Among the fairly large stock of
terms inherited by modern linguists from the (by now often
dim} tradition of phonetic regsearch in the nineteenth
century, "Vowel Harmony" is notable both for the apparent
distinctiveness of the phencmenon to which it refers, and
for its typological utility in classifying langnages.

s exemplified in languages such as Turkish and Hungarian,
the dependencies between vowels in adjacent syllables to
which we give this name form cne of the standard examples
of a phonological process. Hardly any elementary text LT
linguistics, structuralist, generativist or otherwise in
it¥s orientation, fails to illustrate the notion of
phonological (or merphophonemic) rule with a case of

wvowel harmony. There is also an extended speciallist
literature on the topic, dealing both with general problems
and with the analysis of gpecific languages. Despite this
general fesling that vowel harmony is a well-understood
category of phonological process, there is less of a con-
sensus among phonologists than masets the eye as to just
what the characteristics are that set vowel harmony apart

from other types of rule.
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ns 1= often the case with traditional terms, W& have

e

a goog idea of certain central cases which we would call
vawel harmony systems, but much less of an idea of how we

would go about defin fha plass other than ostensively

Thisg, wowel harmony 15 something that Turkish has, that

Hungarian and HMongolian, as wall as Finnish, also have;

we have probably heard that some {(which?) African languages

fa

have a form of it, and maybe some american India
languages, of which Hez Ferce 1= probakly the most noto-

the Spund Fattern o0

Hh

~ipus l(at least for readers
~lear that it consists of a systematlc
owel gualities in succegsive syllables

je unlikely that many would be willing to

smatic relation 'wowel harmony'. We caf

+f how we might define vowel
harmony in precise (but ganeral] terms, and of how ws might

stinguish it systematically from related processes.

2. Definitions of W Harmeny. Aside from concerns
of philelogical precilsion in interpreting the Work of

traditional phoneticians, the pr: incipal reasen for attempt=
ing to dafine such a notion is the feseling that it might
tell us scmething: that 1owel Harmony' represents a2
sluster of consistent propertiss that 4o together, such
that if we wers to find certain criterial ones in a new
language, we could eXpect to Find the other, conseguential,
ones as well., Further, when 2 zet of proparties do
together in this way, W& cat suggest that an adeguate
theory of phonelogical stracture ought  to - be constructed

so as to have this clustering £all put as 4 conseguence ol
general principlss. The descriptive system provided by

the theory, that is, ought to he such that the only way ToO

describe a system with the criterial properties will have

the others as CcOnsEguUEnces. Iaolating such regular
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connections among phnenomena,

involved in the constructi

when we look at potential
concerned both with the way in which a proposal captures
our intuitions about the basic properties of our 'centr

ages, and with the extent to which it identifies Te

a a
that are regularly found in association with each other.

2als

loosely as synonymous with the general term

aphony? Vowel Harmony is sometimes used
'

metaphony' ;

a dependence of the guality of a vowel on that of a

neighboring syllable, This usage is obviously far from

a
I
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I
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o
)
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o
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gur central group of cases: a
dissimilation should surely not be comprehended by the

term. In Woleaian, for example (cf. Sochn, 1973), /a/ is
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replaced by /z/ before a low Vowe T
resulting in an alternation such as that between [meramzl
‘moon' and [meremaii] 'moon of'. The root here is
fmargrz/: in the first form, the final /g/ is devoiced and
5 [

g], while in the second devoicing affects the

(final) /fi/. The first /a/ is then dissimilated in the
firet form! in the second form, dissimilation of the

second g/ eliminates. the environment for dissimilation
of the first. In any event, the first and second vowels
in thesa examples show a dependence of guality on neigh-
boring svllables, but obviously not vowel harmony in any
significant sense.

o gimilation? We might suggest then

that anly ry influences count as vowel harmony:

certainly assical' harmony systems are assimilatory

inition

not hard to see that this de
would still be too inclusive, however. Medern Uighur,
=]

for example (cf. Anderson, 1374:82If and references there)
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biject to a rule raising and fronting faf or faf to
£] in initial unstressed syllables when the following

ble contains /i/: thus, fal+intmig/ becomes
elinmag 'to be taken'. This process iz certainly an
assimilatory dependence of vowel guality on that of neigh-
boring syllables; but while this is a Turkiec language,
and Turkic languages contain vowsl harmony rules, this
jen't one of them:. It is rather an instance of the dis—
tinct category of Umlaui rules, and 1if we were to include
211 such under our definition, we would not have captured
the essence of the notion of vowel harmony.

2.3. Progressive vocalic ass

milation? One obvious

iy

diffarcnce between the Uighar umlaut rules and the 'clas
zical' vowel harmony cases is that, whils the latter
typically involve the dependence of suffiz vowels on the
vowels at the beginning of the word, an umlaut rulg typi=
cally operates from suffixes and affects earlier vowels
in the word. We might suggest then that vowel harmony ig
definable as progressive {left=to-right, perseverative)
assimilation of vowel guality. This suggestion, too, can
be shown to be inadequate, however: it is both too
comprehensive and too exclusive to capture ths canonical
notinn of vowel harmony. On the one hand, consider the
facts of the phonolegy of Chamorro {c£. Topping, 1973).
in this language, when a word whose first vowel is [+back]
is preceded by a particle eontaining & front vowel, the
vowal is fronted:
{1} a. hulat *tongue', I hilgt 'the tongue'

b. fegon 'stove' , © fegon the stove'

c. Lehit 'man’ , i imkt 'the man'

d. tuge l'td know' , in tine 'we {exel.) know'

1
gnt tino 'you (pl.) know'
&

in the direction up'
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This is probably closer to the notion of what 'vowel
harmony' ought te be liks than our previous examples, and
indeed Topping refers to the process as vowel harmony,
but the fact that it can affect only one vowel at a time
las well as the fact that it is an influence of affixes
on stems, rather than the other way around) makes it more
reasonable to treat it as a (progressive) variant of
umlaut, insofar as these two processes are to be disting=-
ushed. Simply saying that vowel harmony is a Progressive
vocalic assimilation is too loose a definition; then.

on the other hand, some vowel harmony systems would
be excluded by this definiticn. As we will see below,
the systems found in African, American Indian, and some
other languages differ from the Finnish, Hungarian,
Turkish, ste. type (in part) in being bi-directional:
the harmonic effect spreads cutward in both directions £rom
gome determinant vowel. This correlates with a difference
between (almost) exclusively suffixing languages, as in
the Uralie and Altaic cases, and languages that allow
significant prefixing as well as suffixing. The phiéng-
menon of vowel harmony, then, is probably best not

restricted to progressive assimilations.

2.4. Digtant voealioe gqssimilation? We notad above
that one of the difficulties with the definitions suggested
thus far is that they admit of cases like the Chamorro
one, in which only one vowel can be affected by the
operation of the rule (despite the presence of other
vowels in the word). We might suggest, therefore, that
the essential nature of vowel harmony involves action at a
distance: spreading its effects over an extended domain,
rather than only a single syllahle. Again, however, we
can seea that this is not all of the story. A process

like Iecelandic u-Umlaut {cf. Anderson, 1974 and references
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there), which replaces /Ju/ by /57 if the following svl-

lable contains /u/, would certainly not be called 'vowel

harmony';: and yet, due to the effeects of anothsr rule in
the language {(a rule of vowsl reduction, turning unstressed
Jof Loto JufY,; this rule's effects can spread tooan

extended domain. Underlying /banantum/ becomes, by umlaut

T

Joangntum/; redection converts this to fbanunsum/

[k
o
o

then umlaut can apply again to derive surfare i

'bananas {(dat. pl.)'. Such spreading of the effects of
unlaut does not, presumably, gualify it as a 'vowel har-
mony' system. & similar example is furnished by the

umlazut rule in Takelma (cf. Eapir, 1922). This replaces
non=stem Ja/ by /Si/ when the follewing suffix contains
Jit/y provided the intervening consonants are all voiced

Such a rule ecan derive [{kuminin

ikl 'he will

him'

from underlying f{kwsanananink/ by repeated app

ticn, but still seems unlike the core sense of  "vowel

harmony', Basically, ahy rule whose output includes seg-
ments that can also serve to condition its operation can,
if allowed to reapply, have effects across an extended

demain; but wi thig may be part of the notion of vowsl

harmony, it is surely not a sufficient ceriterion.

There does not seem,

from the above survey, to be any single, simpile property
that precisely characterizeg vowel harmony systems. The
most serious treatments of this guestion to date, there-

fore, have assumed that this clasz of processes 15 defined

[

v the intersection of several criteria. Clements (1977a}),
following in part Oltan (1973}, presents a set of five
properties: a) phonetic motivatedness; b) root control;

¢} bidirectic

ality; djunboundedness; and &) nmonoption-

ality. These {as well others, perhaps) are supposed o

as
be charasterigtics of all vowel harmony systems, and as
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is importzant that

structure, that of
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motivatedness to systems of the Uralic and Altaic type,
Even here, however, it is easy to see that historical
change can destroy the phonetic basis of a harmony system.
For example, in Buriat Mongolian, the original diphthongs
Jai/ and foj/ have become [a: ] and [B:], respectively.
Since the nuclei of these original diphthongs were back
vowels, they behaved harmonically like other back vowels;
and this behavipr has persisted despite their shift to
[phonetic) front vowels. The set of harmonic back vowals
in modern Buriat thus consists of the phonetic back vowels
plus #:, H:, while the harmonic front vowels are the
phonetic ones with the exception of these two. Binnick's
paper in thie volume (Binnick; 1989 gives further dis-
cussion of these and related facts;, as well ‘as more
detailed references. While the historical basis of this
non-phonetic character of the harmony system is clear,
this does not change the fact that, from a synchronic
point of view, such harmony systems do not have the
propexrty of phonetic motivatedness.

Indeed, = particularly dramatic example of this type
is furnished by Khorchin Mongol (cf. Poppe, 1%65). In

this language, a number of changes have taken place over

time:
(2} &. *& > & , *g > & [central vowels)
= P P T GO & T . (P 1 T |
c. *o TG, Faor e S e
do g wof
As a yesult of these changes, the harmenic sets of
Khorehin are those in (3):
(3} .a. "front" vowels: &, &, u, H, b2
. "back” wvowels: a» 3 s O B O

L]

"neutral" vowels: {

It is difficult to imagine a system with less 'phonetic

motivatednoss', though again a historical motivation in
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terms of a2 well-motivated, phonetically coherent system
is apparent. We must conclude, however, that synchronic
vowel harmony systems are not, in the gemeral case,
restricted to those displaying suach a phonetic basis; and

thus that this is not s necessary condition.

.5.2. HApot Centrpl. This principle refers to the

{5

fact that vowsl harmony systems operate generally in terms
of the effects of root vowels on affixes, rather than the
other way arocund. Clements notes, howeVver, that there is
a well defined and freguently encountered type in which
this is Aot the case. Vowel harmony in the Sahaptian

languages (including Hez Perce), tucrawetlan (including

Chukchee), Diela Fogny, the Halenjin languages, and
others iz baced on a divizion between 'dominant' and
trecessive' vowels. The principle is that if a word con-
tains a single instance of a 'dominant’ vowel, all vowsls
must be (shifted into) the dominant set, regardless of
whether the 'dominant' vowel is in the stem or in an affix.
only if all of the formatives of which a word is composed
have basie 'recessive! vowels can the surface form have
wowels from this set. In these systems, stems do not
generally have a privileged position (though in some cases,
such as 'Igbo, they may be the only elemsnts with basic
wowels from the 'dominant' set, and thus the principle of
root control may be adhered to). SHoot-control is thus not
a necessary condition for vowel harmony; though we can note
that there are apparently no systems in which swffizes
exclusively control harmony. Vowel assimilations control-

led only by suffixes seem to be limited to Umlant rules.

2.5.3. Bidirectionality. We noted above in section
3.3 that in many vowsl harmony systems (especially those
of the 'dominant/recessive' type), harmonic influence

spreads out in both directions from a determinant vowel.
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Purthermore, in systems of the Uralic and Altalc type,
where harmeny seems to operate exclusively progressively
{laft-to-right), we might ascribe thiz to the accident
#hat the initial wowsel is the determinant of harmony

{in line with an original position of stress, perhaps:
gf. Binnick, this volume}, and that thess languages are
{almost) exclusively suffixing. Such a svstem could be
said to bhe potentiailly bidirecticonal, that is, but simply
to lack any material to the left of the determining vowel
to which the harmony could spply.

This line of explanation for the progressive harmony
shown by Turkic, Mongolian, etc. languagss, however is
probably not adeguste. Tt is true that the most basic
cases of vowsl harmonic alternations in these languages do
not present the passibility of hi-directional application:
thus, the Finnish alternation displayed by kumartamatia

lwithout bowing' vs. ymmaridmdtsa 'without understanding

(i)' is produced by a rul

18]

Y which presumably spreads its
sffects from the root vowel; since this is initial, 1
would not be possible to obssrve an effect in the regres-
sive {right-to-left) direction. In many harmony SYST
noweyer, there ars exceptional or non-alternating affixes;
and since these gan apoear in post-initial syllables, they
could potentially give rise o ppportunities fox regqressive
harmony. Yet the case apparently is, that suffixes such as
the celebrated Turkish /+Iyert/, marking progressive and
digplaying an invariant roundad vowel, do not cause IeEgress
sive rounding, despite the generally exceptionless charac=
ter of Turkish rounding harmony — 8VEn in dialects without
the process of tpalatal-umlaut’ unrounding. This rule is,
as argqued by Zimmer (1967}, puclusively a progressive
assimilation.
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axceptions to the most straightforward form of this rule.
s detalled by Johnson (1930} in this: volume, the process
of palatal umlaut may in several languages reguire that

vowels preceding fyp/ {sometimss other conscnants as well)

B LOAYMNLN

ot

be front. When we examine a form like Kirghiz
'I don't make', therefore,; we can note that a) the
tumlauted, and thus) front vowel of the second syllakle
causes the final vowel to bhe front by harmony; but b) it
does not cause the First vowel to front. The harmonic
effects of this vowel thus operate progressively, but not
regressively;: and we can therefore see that the rule is

not even potentially bidirecticnal. We must conclude

i

hat bidirectionality is not, in fact, a necessary condi-

it

ion for vowsel hasmmony rules.

2.5.4. Unboundédness. In section 2.4 above, we
discussed the fact that vowel harmony processes typically
affect substantial stretches of a word (or 'domains'),
rather than being Limited (in principle) to a single
vowel. 0Of course, the existence of exceptions such as
those created by palatal umlaut, or lexically invariant
vowels, which delimit the scope of a particular harmonic
domain imposes a kind of restriction on the degree of
anboundedness displayed by the process. This is still
guite congistent with the conception of harmony as
spreading as far as it can, rather than heing strictly
local. ©On the other hand, we saw above that there are
other sorts of vocalic assimilations which should probably
not he called vowel harmony, but which display similarly

non—-local effects. Unboundedness, thersefore, is probably

a necessary but not sufficient cendition for a rule of

, e . . ] X .
vocalic assimilation to be considered 'wvowsl harmony'.

2.5.5. fWon-optionalizy. Obviously, many rules in a

grammar (incloding rules of vowel gquality sssimilation such

L1l
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as Umlaut and others) are non-opticonal, and there is no
gquestion of this being a sufficient eriterion for vowel
harmony processes. On the other hand, vowel harmeny is
not in general the sort of thing that shows up in rapid
speech or other stylistically governed phencomena. It is
possible that this impression is due to the general lack
of sericus documentation of such features for most langu-
ages: it would be interesting te know 1f, in languages
that have lost vowsel harmony =such as the Mongolian cases
discussed by Binnick ({1980),; there was a stage at which
for at least soms speakers the application of the rule was
opticnal or controllsd by speech style. NWonetheless, in
the absence of any evidence for swch a stage (and we should
nots that mare orthographic fluctuation probably would not
count as serious evidence by itself), it is apparently
the case that vowsl harmony, where found, is an obligatory
PYOCESSE.

One possible countersxample te this ¢laim, however,
depends on the analysis of vowel harmony adoepted for
Hungarian. As discussed abundantly by Vage and by Ringen

ributions €0 this volume and elsewhere),

rt

({in their con

certain words in Hungarian have two optional vowsl-harmonic
- -

variants: e.g., for Agres we can have sither Adgnegnek

rd

or Agnesnak. It

1=

s hard to see a way in which these could
be treated without saying that somewhere in the eoperaticn
of the vowsl-harmony process there is an optional rule -
in fact, both Vago and Ringen (while differing substan-
tially on the dstails) propose thst an optional subpart af
the vowel harmony schema is involved. Clements (1377B].
gn the other hand, posits an optional rule disassociating
a feature from the second vowsl: this has the effeet that

the vowel harmony process per se 1E without exception.

Tt rvemains to be seen whether such exceptionless behavior
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is' universally charactaristic of

a
-
]

but the evidencs at present seem
Wa must conclude, therefore, that while ¢
criteriz point up important characteristics
most vowel harmony systems, they still do not
required ha

]

ig for a set of necessary and suf

teria for differ rentiating vowel harmony from
of metaphony. Twe might further note, indeed, that any
theoretical principles which had the property of rs uiring

these properties to be co=present in & linguistic system

would actually be d¢sconfirmed by {(the

h

ull range af)
AXmony sysiems.

3. The Mechawisms of Voiwrel Har mony. Although our

E2 to define vowsl harmony rigorously in terms af

properties of the rule(s) invelved were not ultimately
essful, there is ancther and sotentially more intersst-

ing line to take on the problem. Tt is SOmetimes suggest—

ed in the literature that the digtinctive feature of
vowel harmony is not so much the effen: it achieves, but

rather the mechanism by which it operates: (Qhat is, that

other sorts of vocalic assimilation are strictly local
B

rocesses, applying one step at a time (even if by

===

reapplication, thig wultimately results 4in applicatieon
bR ' k! E
ti

J‘f.r
it
ot
o
a
[
w

2eross an extended domain), but harmony involves
& simultanecus association of a unitary harmony property

with an entire domain. One instanes of such a treatment

-

b=t

5 Lyons' (1982) discussion in terms of pProsodic analysis;

another with essentially the same property is Lightner's
(1965) treatment of harmony in terms of 'root markers'

Yet another version of this sort of analysis iz provided

by Clements' (1977a,b,c) 'autosegmental' account, which we
Wwill discuss belo This issue of the mechanism by which

vowsel harmony achieves {ts effect is potentially of some
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ter the guestion of definition we address here:
if wvowel harmony could be shown to cperate by means of a
undamentally different principle than other vocalie

aszimllations, that principle might itself be the necessary

and sufficient eriterion we ssak.

of process. Each seems to inveolve a distinct mechanism,
and esach is wall attested as the appropriate treatment for
some domain of linguistic phenomena.

3.1.Y. Agsimilatory changes senau sitrietu: Claarly;
sume rules have the property of simply altering the value

of some feature(s} of a segment, under conditions which
ars established by the copresence in its environment of

some relevant

influence. A dissimilation is a clear
instance of this: the new feature values assighed by the

rule may be motivated by 2 neighboring segment, but they

cannot be fderntifie

with the content of that segment.

(=

In some instances, assimilations can plausibly be said to
have this character. Thus, in Icelandic u-Umlaut, the

vowel fa/ acquires certain features if the following vowel
ig /u/. The point to nete is that it does not become /u/
lunless, of course, some other rule operates on it later):

rred, but

ik

the environmental influence is thus not trans

=]
rather serves to motivate an assimilatory shift in the
5

composition of the affected vowel itself. Thi

mn
=t

lasgical model for the operation of 2ll rules in a
generative phonology: ‘its distinctness, as well as the
probability that it is not (as previously maint

fested, will perhaps be clearer in light of the contrast

resented by other types of change to be digcusséed below.

E
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rules} and those that simply alter (by expanding or
contracting) their domain. The studv of such rules is
still in ite infancy, but there is every reason to belisve
that they will have guite different formal properties from
the first wvariety; and thus that the classification of a
phenomenon as one or the other is a matter of potential
import for its integration into the rest of the description
of 2 language.

3.1.3. fulee of 'prosody' aqesignment. Again, the
=

primary scource for the study of this formal type is

phonology of tone. Many languages appear to digplay the
following type of topal behavior: some category, such as
4 particular combination of tense/aspect within a verbal

conjugation, is associated with a constant tohal pattern:
e.9., high-low., This pattern is then realized on the

segmental material of the relevant verb, without esszential

regard to the number of syllables available. If the verhb
has two syllables, that is, they will be assigned one
tone each {high, then low); if there is only & single

syllable, however, the entire contour will appear on that
syllable, as a falling tone; while if there are more than
two, the first will be high and alli succeeding syllabhles
low, Such systems are abundantly documented in tone
languages all over the world.

The essential nature of thisz operation consists in
the fact that the tonal pattern is essentially independent
of the segmental materizl, and the correspondence between
them is cnly established by the operation of a rule. This
is in contrast to the tone-gpreading case: there; the tone
is (originally) asscciated with a particular segment or
syllable, and ¢his domain is systematically altered by
the spreading rule. Hera, however, the tonal pattern has

an
no intrinsie connection with any particular syllable,
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independently of the assigament rule, Lightner's (1963)
analysis of vowel harmeny displays this sort of
gspecially clearl

[=
Y. Lightner Proposes to represent an
abstract root marker [*CGRAVE] with roots, and 2ssoe

it (by econvention) with the independent sedments of the
root. The intrinsic connection of the marker is neot with
the segments, however, but rather with the root as s
whole. The process by which = single element ar Pattern
of this proscdiec sort is associated with a seguerce of
segments, then, is distinct both from the procesc by which
& feature specification may alter its domain and from the
process hy which feature specifications are directly
changed, added, deleted, ete.

Analyses of vawel harmony as (in essanca) any of the
three types of change distinguished here can he cited
Erom the literature. For DUL purposes, however, the most
interesting demonstration would consist in showin

that

1w}

vowael harmony is an essimilation which has a different

character in these terms than other =sorts of metaphony.
It seems clear that many, if not most, other sorts of
metaphony can be adeguately treated as instances of the
first, or 'classical' t¥pe - and thus the best hope of

this would lie in showing that vowel harmony has the formal
character of either a Spreading or a prosodic assignment

process. These possibilities will be examined below.

3.2. 4An argument against 'spreading! analysis. &n

o

dnalysis of vowel harmony in terms of =a 'spreading' rule
weuld take the following form. Some vowel (s) in the root
(disregarding fer the moment non-root-controlled systems)
would be distinctively marked for the harmonizing feature,
while other root vowels and affix vowels would esither be

unmarked or marked in some irrelavant way. The harmony

rule, having located the determining vowel, would then
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extend the scope of its specification so as to include
other material within the relevant domain:
typically, either up to word boundaries or until =
harmonically invariant, exceptional vowel is encovntersd.

As 2 result, the single original feature specification is

now relevant to the entire span encompassed by the harmony.

W2 van note immedistely one conseguence of such an

analysis: it entails that nowhere within a harmonic domain

should we find an instance of a segment that must be
specified with a contradictory wvalue &£ the feature that
is involved in the harmony. If such a feature is found,
of peurse, then it could not be the case that the harmonic
determinative feature took the entire domain as its scope.
If we had reason to believe that harmonic processes fre-

|

uently allowsed the appearance of such 'counter-harmonic'

features within a domain, we would therefore have reason to

treatment of vowel harmony.
Counterevidence of this Sort ssems to be available,
in the fact that vowel harmony rules freguently allow for

the appearance of 'neutral' vowels, These are simply the

vowels which can intervene between the determinant of a

harmonic domain and some of the vowels affected. Mow of
course if such neutral vowels were never significantly

gspecified for the features in terms of which harmony
operates, this fact would cause no difficulties for the
h

analysis; but this is not generally the case. 1In Finnish,

for ingtance, the two harmony sets are 2, 3, y (=[i]) and

g, ¢, i the harmony operates in terms of the feature
[thaek]. The vowels 1, & are nentral; thus; pukelin
'telephone' containg a back vowel and two neutral wowsls,
and is thus harmenically back: of. partitive puhelinta.

Hote that in this word twoe neutral vowels intervens between

the harmonic determinative (u) anéd the end of its domain
{z). Both of these vowels are in fact specified for the

narmonic feature:
ey poccur within

censider that a si

takes th antire
be documented from

vowels, and sugges
generally availall
Under certain
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to extend this arg
assimilaticn analy
{cft. Howerd, 1972:
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harmonic featyre: they ares [-Back] vowels, Since
they eccur within a [+haok] domain, howesver, we cannot

consider that a single instance of the feature [+k5g

ak]
takes this entire domain as its Scope. Such examples can
2 documented from most vowel harmeony systems With neutrgl

B
vowels, =znd Suggest that a spreading! dnalysis is not

i

generally awvailable for such languages,

1

Under certain highly restrictive assumptions about
the application of rules, in fact, it might be possible
Bo extend this argument so a= to bring it to bear against
assimilation analysas as well, It has beeq sugoested
(ef. Howard, 1972 Jensen, 1974} that constraints should
be imposed on the materizl that can Lhtervene bhetween
the 'foeus! (roughly, the affscted segment] and the
'determinant! (roughly, the significant part of the
environment whieh allows the rule te apply) of a rule.

I

Howard's "crzosszover constraint" and Jensen's "relevancy

condition™ hoth Suggest that only 'irrelevant' material

5]
i

n intervene, Far Howard, this means only material

that could iteelf undergo the ryle (i.e,, ancther potentigl
focus) is excluded: Jdensen's condition is somewhat
stronger, as well as mere complex, but would exclude the
appearance of another potential determinant within the
environment in the case of vowel harmony rules. Now we
SN note that in Finpish, i+ is arguably the case that
the neutral vowels serve sometimes ag determinants of
harmony: all-neutral vowel words, except those with
certain derivational suffixes (of. Kiparsky, 1373,
generally take front vewel affixes,; and as Kiparsky notes,
the most plausible account of this is to =say that the

Eront quality of the neutral vowels themselves serves as

determinant for harmony, if there are no non-neutral
vowels available. Jensen notes the difficulty presented

by this example for his conditicn, and suggests some

= ==
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Bt
=]

alternative accounts for vowel harmony in Finnmish; but
in the absence of positive evidence against the InCorpora-
ticn of Xiparsky's rather natural obssrvation into the
rule, we must conclude that Finnish vowel harmony: ig not
subject to his conditiecn.

Thére are at least two possible reactiens to this
fact. 1) We might conclude that Jensen’'s condition &s

gimply incorrect. This would be an unfortunate conse-

guence, however, since 1t @xpresses at least part of a
gquite natural insight about the gperation of phonological
riules: that phonologically conditioned ProcesSses [as
opposed distinctly to morphologically conditioned ones:
gf. Anderson, 1979) are generally 'local' in character.
7} Alternatively, we might conclude that Jensen's cones-
trzint is applicable to certain types of rules and not to
others. We have discussed slsewhers (Anderson, 19749)
facts that show it is not applicable te morphologically
conditioned rules, which is not particularly surprising.
on the other hand, the argument given at the beginning of
this section is based on the apparent inevitability of
+his constraint |or one similar for all relevant purposes
az far as vowel harmony 15 concerned) besing applicable to
processes of the sort described as 'spreading' rules.
Jensen's examples include some such as the dissimilation
of aspiration in Sanskrit and Greek by 'Grassmann's Law'
and Navejo strident assimilation, rules which must appa-
rently be described as classical assimilations rather

than as spreading or prosody-assignment rules. If we
eonclude that the relevancy condition is generally spplic-
ahle to such assimilations, the facts of Finnish vowel
harmony might be taken to show that vowel harmony is

actually a rule of a different type. We would therefore

seem to have =settled on the third rule-type suggested
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above, 3 rule of proscdy-assignment, by process of
glimination. We will see below, however, that the case
St such an acecunt is strong encugh to show that the
the Pinnish facts is simply that the

a
condition ig in need of further refinement.

ek
F

Further argumenta concerning the nature of
vowel harmony rulea. I we disallow the 'spreading rule'
ageount, which seems strongly disconfirmed by the exist-
ence of newtral vowels, we are left with a choice hatwesan
'elagsigal' assimilation and prosody-assignment as pos-—
gible types for the mechanism of vowel harmony. As
Clements (1977a,b,c) has presented by far the mest
explicit and well worked out account of this latter sort,
it is his treatment to which we will oppose the classical
one below. In the following sections, we will treat
separately each of the different sorts of vowel harmony

that are generally encountered.

3.3.1. The deseripition of labial harmony. The best-
known example of this sort is undoubtedly found in
Tarkish. Here the generalization as usually stated is
the following: a vowel after the initial syllable iz
[+round] if and only if it is a) alsoc [+highl; and
b} preceded by & [+round] wvowel in the syllable imme-
diately hefore. Vowels in the initial sylliable can ba
freely [f2roynd] regardless of height. This process
extends its applicability as far as possible across the
word: it can thus he described guite straightforwardly
ag an assimilatory rule such as {(4):

+ay il A rapili
(4) . [+hiEhJ + [Fround] / E+Pﬂuhd] Co
This rule assumes that other vowels ([-highl wvowels after

the initizl svllable, etc.) are specified as [-roundl
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unless lexically (i.e., idiosyncratically) [+wound].

Rule 4 applies progressively to its own output; since it

feeds itself to the right, no special assumptiong about
directionality of reappli
We can now ask how these faclts would be treated by a
rule of proscdy-assignment. Such a rule would associate
prosody {or 'autosegment'),., either [+round)l or [-reound],

ith szome element of zegmental structure, and then invokes

poo®

convention of association to align this with the full
range of vowels in the word. In the cimplest case, we

could associate this directly with the root as a whola:

(5)1 [+round] association [+ﬂgund]
] e i i T
ladmEn+E+imE ) SaAmindsIimE

[=[somin

] )

Labial harmony in somurumu 'is it his loaf?!

The autosegment [+round] is thus associated with each

vowel of the word. When one of the vowels is - [-highk],

however, harmony must neot associate [+rpund] with it, or
with any subseguent vowel: thus, somunlaréndsz 'your

loaves' shows harmony stopping at the vowel of the plural
suffix /fldr/. In an autosegmental treatment, this could

be accomodated by saying that all [-high] vowels after

h
the first syllable are directly associated with [-round]
attosegments: the operation of labial harmony in this
s

form iz thus as shown in [(8):

jey  I4round] [=round ) [+round] [-round]
VB . B N T T i F i L .-"'""'.r:?\-
JedmIntiAr+Iniay JeAmEntidrtinzz,

(=gomunlarenssg)

The [+round] autosegment attached to the root vowel is
thus a=sociated with the two wvowels of the root, but not

toc the vowel of fi ‘, =2ince this latter is already

associated with a [-rowund] autossgment., This |[-round

autosegment is the
it 1s only this an

them, due to the p

Both representatio

and we must have &
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following vowels:

tosegment that can be asscciated with
them, due to the principle (a major part of the theory)
that association lines cannet Cross.

an initial problem encountersd here is the guestion

af how we know that the second vowel of this form should
he associated with [+round], rather than with [=round].
Boch representations in (7) below are well=-formed, that is,;

and we must have a way of choosing the direction of

association that is to prevail:

G [+round] [-round] b,

Li)oas FAS N
fadmEn+lAn+Ind

s

= gomunlanrsn

in this case, the principle suggested by the theory is
the: following: "unhound autosegments [...] take priority
over bound autosegments.” {Clements, 1977a}. ‘Thus, since
[+round] is not bound to any particular segment, it takes
priority over the already bound [—-round] .

In regular cases, then, the autosegmental tTheory
gives essentially the same rssults as the assimilatory
treatment. As usual, however, the examination of irreqular
cases within a harmony system turns up more differences
hetwaen alternative possible Formulations. Consider words

of the type hamul 'patient', maymur 'monkey', havruz
'chamberpot', etc. These forms gexemplify the rule of
"lamkial attraction', by which, if the first vowsl of the
werd is g, the second [+high], and the intervening conso-
nantism includes at least one labial, the second vowel is
[+round] . Presumably, the effect of this rule is to
s=sooiate a [+round] autossgment with such a vowel. such
an autosegment can be associated with later material by

vowel harmony:
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- . i = nd T O ]
(8) [=round] #Ll;ouna] association_ [ rouTh] Flggeunn_
JhdvrIazd+inia ) Jrdurndatinta/

The representation in (8) shows the operation of harmony/
agssoclation in the formation of the word hogvrusunuz 'your
(pl) chamberpot'.

The problem arisesz when we add a further suffix,
containing & non-high vowel, such as /-diA/ 'teo, alsc'.
Here we get the word havruzunuzda 'your chamberpot too’.
The point to note is that the two harmomizing vowels of
the possessive gsuifiz /-2niz/ harmonize with the final
vowel of the root, rather than with the following non-—
round vowel of -da. If we assume the representation of
this form (after the operation of labial attraction) is
as shown in {%a), there deoes not appear to be any princi-

pled way to deriwve (9b) rather than the incorrect (9c) or

(9} a.[-roundl [+round] [-round] b.[-roundl [+round] [-round]
: 7 SR S e

ShaAveiatInds+di/
havruaurysda

p e e g g
Shdvrfavsntat+al/

o. [-round] [+round] [~-round] d4.[-round] [+round] [-round]
. LNy B TR ot
ShdvrIg+InIg+dd, ShdorIavrdnda+da/s
*haurusuntsds *heopruzensada

Since it would appear that the autosegments [+round] of
the second syllable ané [-round] of the final syllable
appear to be egually associated, there i= no way of
associating the intervening material with one rather than
with the other. Attempts to correct this situation by
allowing the rule of association to apply bidirectionally
and then cerrecting some of the incorrect associations
produced therseby would appear to run up against consider-
able difficulties, since Turkish contains a large number

of forms with vowels that are exceptional with respect to
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harmony. On the autosegmental account, these presumably
have lexircally associated autcsegments: these associations
must remain after and take precedence oVer the regular
association due to harmony. But once & representation
such as (9c) or (9d) has been formed, it 1s hard to see how
such a correction rule would be able to distinguish rule-
produced associations, which might be subject to

correction, from lexical ones, which must not be altsered.

These examples could be multiplied without limit by the
consideration of such lexically exceptional forms, in
addition to those due to labial attrazction. There are
2len suffixes whose behavior with respect to lakial har-
mony is irreqular: notably, the element /-Iyor/ which
marks the progressive and which contains an invariant /fo/
which never associates to 1ts ieft, regardless of the
sourae of any preceding autosegments.

The generalization which is apparent from the Turkish
ianguage, ‘at least, labial harmony

left. That

facts is that in Ehis
oropagates only te the right, never ko the
will predict that (9a) can only

{og) or (8d4). It removes oORe

principle, of courss,

hecome (9b), and not elther

of the major motivations for an autossegmental or prosodic
treatment of harmony here, however, since [(as Clement=s

notes) the bidirectional nature of harmony is captured
an essential conseguence of the basic principles of

This is not to deny that an account similar

as

this theory.

+n the autosegmental one Can probably be constructed,

preserving at least scme of the properties of these repra-—

sentations, but doing S0 would invelve the evacuation of

the basic claims of the theory. There is certainly no

positive argument 1in Ffayor of an autosagmental account to

be derived from the facts of at ijeast labial harmony in
ignificant problems suggest

Turkish, and scome potentially =2
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that such an account is contra-indicated.
There is at least one case of labial harmony, indeed

from which & somewhat stronger argument against a

t

=
m
=5
iy
=]
=

'prosodic'! trsatme f labial harmony can be obtalined.
Khalkha Mongolian has essentizlly the following vowel

system:

[=haek] [+Back]
Labial harmomy in this language affects mid vowels: the
vowsl f4/ is replaced by /o or /i/ (depending on backness
harmony) , if the preceding non-neutral vowel of the word
is fo/ or /&/. For the purposes of this rule, the vowsls
A1/ and fa/ are neutral: these same vowels are also
neutral with respect to backness harmony in Khalkha. As a
result, a suffix such as /-4dr/ has alternants [-aar],

[-eer]: l—CST]_; ['E:‘_J:

L&)

(11} a. gargar "by hand'

b. zergesr 'by car'

c. medoor by stick

by foot'
B. HUTEETr "y axe'

79

In form (lle}, we see that even though u is [+round]l, i

t
does not cause rounding, since it is a [+highl] vowel.

The role of neutral vowels can be seen in forms such
as morincos 'from the horse' (of. diligees 'from the
younger brother') or 4o#i-Z8d 'by forties'. Here we find
the vowal 1 intervening betwsen the rounded vowel that
causes harmony and the vowel that undergoes harmony: note
+hat wvowals other thanm | and a in this position bloek

harmony. MNow the problem is how harmony is to be propo-

gated from the first round vowel to the suffix. Assume
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the bhasic representation looks like that below:

(L2} [+rpurd]

g
FfEEGT-EEdS

Tn order for roundness to propagate to the suffix, the
autossegmental account requires that it be associated with

the vowels to its right by convention.

CL3) [+xgund]
tAEET-EEAY

Observe that it is net pessible for the [+round] autoseg-

ment +o be associated only with the suffix wowel, and not

must itself

with the intervening i; this is because the

e specified as [-rownd], and association lines must not

"2

cross lanother basic principle of the theory):

(14) [+round] [=round]
T

ill-formed.

In his treatment oL garian, Clemsnts (1977b)
discusses another instance of vowels neutral to a harmonic
feature. In that instanes, the proposed analysis involves
spreading the harmonic feature aCrOsSs the entire

Firalt &
demain, and then inserting new autosegments to correctly

specify the backness 5f the intervening neutral vowels.

The operation of this latter process Causes @ BOIT of

tmitosis' of the original autosegments to Preserve the

non-crossing character of association lines:

(15}a [+back] - b. [+B§$El : ¢.[+bag§l}—b?pkjijgackl

I = i o, ' ’ o ol A r
;K;£r+;inﬂif fx;gf+5+naif fklur+1+ﬂﬁ£f

The rule introducing [~haek] ; deriving t15c) £rom {150,

can be stated guite gensrally, gince thers ars no [+hack,
i] vowels in surface Torms in Hungarian that are not

also [+low]. Though the imitasis convention!
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(not Clements' term) seems a bit unusual, this provides

an adequate account of the Hungarian facts.

Such an account iz not available for the EKhalkha

factes discussed zhove, however. This is becauss T, &
nentral wvowel, would becoms (by operation of labial
harmeny) the high front rounded vowsl # — but Khalkha

phonology clearly cannot contain a rule analogous to the
Hungarian neutralization process, since i is an indepen—
dently occcurring vowel in Khalkha, and must not in
general undergo unrounding. Representation (13) above
must be converted imto (16), that ig; but this cannot be
accomplished by means of a2 rule # > {, analogous to the

Hungarian process.

{la) [+round] [-round] [+round]

I+ is possible that some rule could be formulated teo avoid

thiz difficulty on an ad hoc basis: one might say, for
axample, that i is replaced by { precisely when the auto-

segment [+round] to which it is bound also binds mid

wiels on both gides of the affected vowel. WNote that it

o
o

is not just the seguence -ii-f which is prohibited - this
is a perfectly possible though exceptional sequence - but
rather exactly instances of this seguence derived by the
vowel harmony process. Lt does not seem possible to give
sn account of this fact which is ceonsistent with the
unitary generalization that the wvowel /i/ 1s a non-
alternating, neutral vowel: this vowel do=ss not change
shape, and is transparent to all harmony rules. The ad
hoo rule restoring ¢ when it has been mistakenly (but

necesszarily) altered misses this property altogether.

fFiculty does not arise, of courssa, on the

Hh

This di

=11

assumption that Rhalkha labial harmony is formulated as a

‘olassical' assimilatory rule. Such a rule can inciude
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opptional neutral vowels to be skipped over in its environ- :“
ment, and thus does not have to produce incorrect deriva- I
tions. While it is seldom possible to demonstrate that |
some set of facts canpot at all be handled within a il
giwven theory - most galf-respecting theories can accomo- 4
date a wide variety of facts, with a bit of stretching at l

the soams - the contrast provided here provides about as
good an argument as one usually Einds. The conclusion

; . . & : : - [
that follows is that, at least Ior 1ne typical cases OC

harmony invalving the feature [#rounrd] ; vowel harmony
cehould not be treated as a prosodic assignment rule, as
suggested by the theory of autosegmental phonology, bt

as = classical assimilation.

tion ol palatal harmony, Vowel

3.3.2 The descripti L
harmony systems based on the feature [tBack], as Lllustrat- r
od in languages such as Finnish, are generally taken to be w
the canonical type of such processes. It is rather interes- |
ting to note, therefore, that this sort of harcmony is appa-
rently not attested anywhere putside of the Uralic and Altaic
language families. Whils the existence of a relationship
netween these two groups is anything but uncontroversial -
a major argument in Iavor of such a connection is precisely

the parallel wvowal harmony systems - it may well be the

"7

aze that all of these cases of palatal harmeny in fact go ]
Wack to a common source. In that cass. it would be

dangerous to draw Eirm conclusions from the study of these

rules, since what appears Lo be a valid generalization

about vowel harmony might turn out to be merely accident |

and dus to common inheritance. *M
Even if the Uralic and Altaic systems do not derive |

from a common ancestor, the structural patterns of the WL

two families are sufficiently parallel that some of the |

typological parameters we might wish to examirne are simply
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valus when they appear in = domain of the opposite value.
Whizn a neutral vowsl differs from a non-neutral vow

onlv by the harmonizing featvre, however, such a rule

cannot be formulated, since it would incorrsctly adjust

non~neutral vowels within such a domain. Thus, in Khalkha,
i¢ is necessary to include £ within [+round] harmonic
domains, but a rule systematical 1y unrounding these rounded

~H]

‘is would incorrectly apply to genuine ingtances of
Thus, the prosodic sygatment spcounters o Serious diffi-
culty which does not arice for a runle of the classical
assimilatory type.

We may now ask whether a gimilar argument is available
in connection with palatal harmony rules. We do not know
of any instances in which this sort of behavior is instan-
rizted in the fully produoctive part of a harmony system,

hut Finnish provides at least a marginal example of exactly

rhis tvpe (cf. Campbell, 1980, in this wvolume for a discus-
Pinnish vowel harmony that are

TAaE,

sion of the complexities of

fregently ignored). In forsign leans - sspecially those
with a particularly 'learned’ character - not only the

vowels i and e, but also y (=[]} and sccasionally even &

are tre = neutral vowels. Thus, mar ttyyri 'martyrs’

hlorophyl', volyymi 'book', and others take

kigre
bhack vowsl endings (e.g., mart

mar bty riug ‘martyrdom', etec.] By virtue of their initial

tyyrefa partitive plural;

o g

back vowels, without regard to the fact that they contain

front y later in the word. Yor a word: in which y thus
functions as a neutral vowel, the harmony process must
assign the feature [zhaek] without regard bto 1ts presence:

(17) [+back]
SmiTtetiritliies
1f left unaltered, however, this :epresentatien would vield
* [martouurdus]l. A riile of absolute neutralization ¢an
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instances of /&7 {(from /L7 in [+hack]
a corresponding rule for incorrect
=uch forms would incorrectly apply to
fuf. There 1s no BYSt ematic way to
reprasentation (17) and that given

rturais 'barber [partitive plurall) ':

shows that neutral vowels cannot actually ke in

of harmonic domains with resspect To [zBaei]
hut must rather be skippaed ovVer, much as consonants are
disregarded in assigning harmonic features. This, in turn,
shews that a c¢lassical assimilatery treatment iz to b=

at lpast some instances of palatal harmony
rule of the autosegmental LYPe. Taken

the cvidence above for the unitary direc—
of palatal harmony, this suggests that such

those of labial harmeny, are im general batter

nle o nventional type than by an autoe-
gegmental account.
2. 3.3, '"Tengue vooi' and relate d harmony EHEE

In addition to labial [[#reound]) anc palatal [[+baakl)
g., Jakobson, 1943;

third type: ‘'horizontal' ha

involved is various degoribed as height or tenssness.
pypically, the vowels [&, a4 a] are opposed to [ o
|, ul as the fwo harmony SeLs invoglved. More recent

interpretacions of

these svstems (2.9, Stewart, 1967;

Halle & Stevens, 1969; Hall &2 g1, 1974; Lindau, 1978)

traat them as baszed on a fsature of advancementc
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_ retraction) of the tongue root {[=ATR]) «

s
sot be concerned to gifferentiate the various manifes-

3.3.3:2 belowl: and thus will ftreat these systems as a
homogenscus class. In those terms, this harmony typs 1
far and away the most widespread among the languag
rhe world: it is found at least in Niger-Congo langusges,
Nilo-Saharan and Afro-psiatic (Somal n

Africa; Tibetan, most of the Palen-Siberian languages.

and arguably elsewhere as well.

3.37.3.1. Development of [2ATR] harrony. in at least

rwo instances, We Can see the development of such systems.
Hooper (1976) discusses the development of some dialects
of Spanish which lead to a [*ATR] vowal harmony system in
the dialect of Grenada. Roughly, the development is as

- e

follows. In a wide range of Spanish dialects, vowels in

cloged sylla bles are 'lax' ([-4ATF]). while wvowels in open

syllables are tpanse' ([+4TH]). Further. in some dialects

final g has weakened to & O disappeared altogether. In a

subset of dialects showing both developments, Final
syllables originally closed by -2 retalin their 'lax’
guality despite the fact that they have become opsh through

the loss of this segment. AS final -s is the usual marker

of noun plurals and soma other productive categories in
Spanish, these dialects have transferred the marking of
such distinctions to vowel tenseness alone. rurther, in
¢he dialect of Grenada, the tenss OT lax guality of a

final vowel has given rise to a vowel harmony rule, by

which alil of the vowsls of the word become [zATR] in
agresment with the final syllable. In this

development, we Can See D haps the source of such harmony

ar
in other languages as well.

guite plausible



hnother example is furnished by vowel harmony in

Maltese. As described by Puech (1978a, 1978b), this
language has evolved a set of vowsel harmony processes
from the loss of original pharyngeal consonants.

rently, thase consonants transferred their influence
en pharyvngeal width to adjacent vowels las is indeed well
attested in contemporary Arabic dialects). With the loss
of pharyngealizaztion in the conscnants themselves, this
segondary vowel feature was spr
syllables. The system has been sxtensively restructured,
and appears in & wvaristy of different dialect forms based
now on the independently motivated features of backness

rounding; but its origin in a feature of pharyngeal

cult to reconstruct. While pharyngea-

i
iz not the same as the feature [+4TF], the two
are interrelated, and we thus include this case together

with the 'horizontal' harmony systems. These latter also
£ o

ther

tand to undergo re-interpretaticon in terms ©

features, as we discuss in the next section.

LI.308,  Restructuring in [£f

11 of the languages of the 'horizontal' har-
mony fype display a comnon phonetic basis. The Niletic
uages discussed by Jacobson (1980) in this wolume, for
example, seem to have reinterpreted the harmonic feature
=

in terms of voice guality and other distinctions rather

than just tongue root position. More extensive restruc-
coring is also guite possible; however. 1In particular,

I i
as the traditional term "horizontal' harmony suggests,
losely tied up with the height dimension
in vowsls, as well as with backness. The palrs [g;e] and
fe,n], for example, found characteristically in these

to differ in wowel heig as well

Rt
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=
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Harmony set ars systematically more
front than those of the [-4ATR] set.
Theze facts apoegar to account for the subsegquent

sevelopment of some systems that are superfici

I
o
g
b
[
1]
=
ot
a
a
(5]
=
o
]
]
4]
oy
bt

the [*#4TF] typs. The Paleo

Chukchee, and Roryak distinguish twe harmon

ol
7]
o
]
it
]
jul
-t

‘close! and 'open' vowels (cf. Jakobson, 19527 [l ,3.u]

and [g,a,o] in Jakobson'sa transcription. Kamchadal adds

[i] and [8], respectively, to these sets, which can plau-
sibly be seen as based on tongus rookb position features,
st least in their origin. Now in Modern Koryak {et.
zhukova, 1972} it is apparently the case that the 'close'
correspondent of ] has merged phanetically with the

[a& ]
'open' correspondent of [1] as [&]x the resul

ystem with sets [iye,ul and [e,s,ol; arising through the
phonetically natural raising and fronting of the [+4TF]
form of [al. In other forms of Koryak, however, the

leloge' and 'open' forms OL JFz/ have merged as simply (a];

e
again, this is guite natural, given the observed tendency

in African [+ATH| systems to neutralize the dictinction 1n

igw vowels first. In both cases the resulting harmany

gystems have an overlap {n the form of one vowel shared
by the two sets, and 50 thers iz in fact no phonetic {or
at least purely phonetic) dimension separating the two.
I+ would seem reasonable Lo suggsst that the

o

celohrated system of Hez Perce {and Palouse Sahaptin, a

L
related language of the Sahaptian group) has much tha
same histeory. A great deal of energy has been devoted to
tha feconstruction of this system, in which the harmony
f. poki, 1966; Jacobsen,

sets are [l,a,0)] and [ e .l
1968; Rigsby & Silverstein, 1863 and Ewicky, 1971). If
we assume that this was originally a three vowel system

with an added parameter of tongue roob positicon, we can
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see an evolution similar to the Paleo-Siberian ons. We
will see in the next section a Further parallel between
this system and other |[:ATE] cases. The original harmony

Sets, on this view, might have heen [+ATR] [lsa,u] and

[tye,a]l. We assume that the relatively front
position of the [+4TR] vowel [z] is parallel to the front-
ing seen in Somali. Assume now that the dimension of
tongue root position is neutralized for the non-low Front
vowels: these thus merge as [1]. Lindau (1975) has
argued independently that tongue-root distinctions are
neutralized more sasily for the front vewels than for the

p ck wowels, so this development is not arbitrary, Onee it

125 taken place, however, the tongue root oppositions found

t
the other vowels are phonetically izolated, and

n we can
expect them to be reinterpreted in terms of other features.
The interpretation of [o] as [-Rigk] [o], and of [a] as
[-back)] [=] both seem straightforward, yvielding the modern

In the other dialects of Sahaptin, however,

(Umatilla and Yakima), the opposition of tongue root posi-
tion was simply neutralized everywheres, yielding a three
vowel system [i,a,u]. In these dialscts, the original

system is preserved only in the fact t+hat in words aoriginal-

ly containing [+47p] vowels, velars are palatalized bafore
fi¢al, Thiz'is not dnexpectsd, on our account which
assumes that the [+4TH] vowels were originally more front

than the [-4T7#] counterparts,

5 =
= oL

We can thus suggest that the se harmony systems
based on [x4TF] = at l=ast originally - is even greater
than appears immediately, and that in fact the onli harmony
systems that we count as true 'vowel harmony' besides the
labial and palatal harmony cases are in origin of this
type. We should also repsat here the remark made above in

section 2.5.1, that where mergers have resulted in a

rious problems
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1

]

gle vowel's belonging to both harmony sets, potentially

I
r

ous problems are posed for a theoretical position like

1]

e
that of autossgmental phonology where a unitary phenetic

parameter is assumed to centrol the harmonic distinction.

- oy i

P G [k 1

Lad

of tongue root harmony.
Tongue-root harmony systems have sometimes besn taken to
constitute the best cases Ior a 'prosodic! treatment

(ef. Zimmer, l967; Clemsnts, 1077c) due to their generally
hidirectional character. BSince languages such as Igbo,
Fwe, Kalenjin, and the others generally discussed under
this heading typically hawve both prefixes and suffixes,
and since the material which marmonizes can include vowels
on both sides of the element determining the harmony, a
rule of traditional directiconal type Seesms inappropriate.
Since bidirsctionality is an gzsential feature of prosodic
approaches (including that of autosegmental phonelogy)
these seem particularly well-motivated for such languages.
We will see below, howsver, that a rule of classical
assimilatory typs is net really at a disadvantage in these
cases, and that in fact there is some reascn to helieve
that such 2 rule provides a better account after all.

We should first distinguish two subcases of these
harmony systems. On the one hand, we find languages such
as Igbo and Rkan which digplay root contrel. Each root,
that i=, is characteristically composed either of [+ATR]
or of [=ATE] vowels, and both prefixes and snffixes varcy
accordingly. ©On the other hand, we f£ind languages such as
piola Fogny and Kaleniin which display assymetric harmony
of the 'dominant/recessive' type. one class of vowels is
deminant apd the other recessive, in the sense that when-
ever a word contains & single instance of a dominant
vowel, all of the other vowels of the word are replaced hy

rheir dominant counterparts (uniless basically dominant, of
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course) . Dominant vowels that thus condition harmony may

|-:"

=
appear freely in both stems and affixes. Superficial
a

1y
st, the mechanisms of these two systems are guite

(i1}

Lot us first consider the trsatment of

systems of the
assymetric type. It is an interesting fact that all such
systems appear to involwve the sanme categorization of

vowels that are

arg recCeEEiVE.

This observation also sxtends to the dominant /recaessiva
h

Jarmony  systems of the Pale -Siberian and Sahaptian
languages discussed in the prece ding section, if our

historical account of those systems is accepted. We could
therefore imsgine the following treatmsnt of these

languages. Assume that 'recessive morphemes =211 have
[=4TF] vowels, and dominant ones [+i9R] vowels, as phone-
tically motivated (ignoring here the added complications
that may result from restructuring). Then we need only

gay that the feature [+ATR] spreads in both directions.
This could of course be agoomplished by msans of s prosodic

rale, on the assum that only dominant morphemes are

specified, with a autosegment which is by convention

acsoeiated with all (unassociated) wvowsls, and that vowsals
which remzin unassociated are assigned. [-4ATK] - It could
equally be accomplished by means O

assimilation {of the type motivated

such ag that below:

wed to reapply to its own output, will
spreading the featura [+4TF] acrozss the
rance (i

t
necessary) of an underlyingly dominant ([+4TR]) wowel.

Once we have ¢
=ation of the root
forward. 211 that

languages, only ro

limitation of |
We should note her
iz essentially the
metween Igho and B
clusion that bidir
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ges that prosodic
It is a striking L
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they contain vowel
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have the effect ol
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de
Now ohser

|-.

harmony baged on .

poszible types of




ed complicat
.en Wwe nesed only
wth directions.
means of a prosoadic
nt morphemss ares

by convention

Once we have ohserved this,
sation of the root-controllad systems is guite Bt
Farward. All that we need Lo agsume is that, in

languages, only roots can contain

(l9) will perform Just the same function,
in these cases as in the assymmetric examples. &

account of the autu:sgmental variety can also be

constructed, O

iz essentially the sams 35 that g

5F epurse: again, it would be based o
aultosegments to root morphemes

{ twould note here that this acgountc, based on el

patween Igho and Biola Fogny by Ringen {1975): the

|

pandled adeguately
thus ¥

raue for prosodic pproaches disappears.

@

When we consider harmony processes, 1n fact,
spe that

It is a striking tut apparent fact that; In
caces of tongus-root harmony systams,
Farmatives that are encountered are of the same

they contain vowels which are invariantly

jugicon that bidirscticonal ProcessSes of this sort can
by a classical assimilation rule

not & new one. But in that case, the claimed advan-

prosodlo approaches are at a minor disadvantage.

all attested
the only exceptional

type:

&
{[=ATR]1), and thus do not undergo harmeny. They further

hawve the eff

=ct of limiting the domain of the harmony rule,

that a dominant wowel on one side of such an element

5L L
cannot affsct a recessive vowel on the ather side of ig

There do not, howaver, appear

gimilarly delimiting the scops of harmony.
lHow observe that, on t+he-account of bidir

harmony based on 2 rule 1ike (19}, the Limit

a
assible types of exceptional alement iz a necessd

- +o be instances of vowels

that are exceptional in being invariantly dominant

ectional
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e harmony systems are basically of an

s
gsymmetric character, that i

[}

v the only way of designating
morpheme as exceptional is to mark it as not undergoing

rule {13). & morpheme containing [-47F] vewels which

not underge rule (19}, of course, will alsc stop the
pPropagation of harmony, since this depends on the mechanism
of successively assimilating adjacent wowels. MNotice that,
in this system, there would be no natural way to describe

a morpheme which was of the dominant class but which

topped the propagation of harmony: the limitation on

=
j=lel-1

Jete

ble forms of exceptionality thus follows as a
necessary conseguence from the only available way of
describing the harmony rule.

In an autosegmental account, however, this limitation
does not have a similar systematic basis. BAn exceptional

vowel on this view would be described by associating with

it lexically an autosegment [—47

. There i1s no principled
reason, however, why thers should not also be some
lexically assocciated [+4TR] vowels, which would charac—
terize (in the same language) an excepticnality of

exactly the same sort. O0f course, one could state as a
fact about the language that only [-4TF) can be lexically
associated with particular wvowels: indeed, one would

have to do so. But this is in principle an ad hoc fact
about sach language so characterized. The apparent

gbsence of tongue root harmony systems which are synmetric
with respect to the distribution of exceptions, that is,
does not follow as a matter of principle from the mechanism
af vowel harmony on the assumptions of autosegmental phono-

logy; but as we have sesn, it does follow from the assump-

tiong of the 'clasgical' account. On the latter wview; the
assymmetry of such evstems is essential; on the former,
it is-accidental. In constructing a theory of .phonology,

(20 a. [-aTR] [+ATR
AR kT SR P
*h. [#ATR] [-aTR
by
AN RN

The abgence of deris
the 'prosodic' view
principled -on the wv.
harmony. We are th

aa the basis of &8 tl
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Thi= does not show,
arbitrary 'prosodies
content, such as ths
Firth or the theory
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facts. Such a theor

of little interest,

phonology is strongl
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e
ta |

then, the methodological assumptions discussed above
section 2 should lead us to prefer a treatment of the
classical sert to an autosegmental description.

The point can be illustrated diagrammatically as

follows. If in Igbo, for example, we can find words

given in (20a), why are there ng derivations like (20k) 2

{201 a. [-2TRr] [+#aTR] [-ATE] [=aTE] [+aTR] [-ATR]
/ 5 S [ AN

- L5 SO 0, R | S R S | PR e R PR
*h, [+a7R] [-ATR] [+ATR] [-+ATR] [-aTR] [+nTE]

*, / = = A1 FO i

L 1 | s R, « i 1 | 1 SR L VNN NN e

The absence of derivations such as (20b) is accidental on
the ‘prosodic' view underlying theses representations, but
principled on the view that ruls (1%) 1s the machanism of
harmony. We are thus led to prefer the latter descripticon

as the basis of a theory of vowel harmony.

4. Conolustons. A survey of the major types of
vowel harmony process, then, has led us to the conclusion
that neither a 'spreading' rule nor a process of 'prosody
asgignment', such as that suggested by the theory of
autosegmental phonology, is appropriate ingeneral to the
desecription of such systems. In the cases of labial and
palatal harmony, this followed from the essential contra-
diction of neutral vowels appearing within the domain of
harmonic features opposite from their own intrinsie values.
This does not show, of ecourse, that a theory recognizing
arbitrary 'proscdies' unrelated to particular phonetic
content, such as that advocated by some followers of

Firth or the theory of 'long compenents' in American
structuralism, could not provide an account of these

facts., Such a theory is sufficiently unconstrained to be
af little interest, however. The theory of autossgmental

phonology is strongly rooted in phonetic fackts, however,
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and thus limited in power: 41if thi

I3

heory were in fact

oo
(=
-
4]
3
8]
o
—
L
o
1]
i}

adeguate to describe vowel harmony

sult of considerable interest. Bince it is not, however,
we must reluctantly conclude that this is not an appropri-
ate domain for itz application.

In considering tongue-root harmony systems, however,
we hawve also seen that the theory of sutosegmental phono-
logy is apparently not sufficiently limited to excluds
some possible but non-occurring systems. -‘Since the theory
of classical assimilatory processes does exclude these
pases, this is apparently the basis we should -accept for
the description of wvowel harmony .

Notice now, however, that we have concluded that
the formal mechanism of vowel harmeny is not distinct from
that underlying other sorts of metaphony (dissimilation,
Umlaut, etc.). W= have thus once more failed in the
effort, initiated in section 2, to find necessary and
sufficient conditions for veowel harmony systems (as
opposed to other types of rule)., If we had found that
vowsl harmony is produced by a ruls of distinct tvpe from
that involved in other cases of metaphony, that is, we

uld have

%

stabhlished a2 criterion of the sort we sought

o @
in section 2

¢ but the results of section 3 suggest Ehat
in fact no such griterion is available.

The appropriate conclusion from this would appear to
be that the similarities among vowel harmony systems in
the languages of the world are of the 'family resemblance’
type, rather than providing a delimiting definition of a
theoretically significant process. There ars COmmon
threads running through vowsl harmony systems in various
languages, that is, but no s=t of 'core properties’

common to all and only systems of this type.
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s not actually unprecedented. The accldents af

have resulted in a number of theocretical constructs

sing given considerable attentlion in traditional phonetic

'-_.1"

: but eloser sxamination does not always confirm

ts
gur expectations that the processes identified and named
by our predecessors will correspon nd to significant theo-
retical types in a more nearly adeguate view of general
phonology. Another example of this sort is the category
of "compensatory lengthening': it is argued by deChene &
mnderson (187%) that this category does not in fact cor—
spond ko & unitary mechanism in phonetics and phonology;
t rather that such processes always arise from sffects
of other sorts. This account places irnteresting limita-
tipns on the circumsSiances under which 'compensatory
lengthening' <an arise, and is thus to be pT aferred on
general grounds, despite the fact that it denies theore-

ical

|.'.'1

icance to one of the +raditional categor

processes. A similar axample is perhaps fur-
of

of phonetic
nished bv the status of 'downstep' tones (distinct,

course, trom rules of downdrift) . For reasons connected

with the history of the study of tone, thess olemants

Have appearsd to have unigue and typologically significant
theoretical status; but a balanced reconsideration
suggests (cf. Anderson, 1378) that they are simply

instances of intermediate level tone glements of (slightly)

restricted distribution.

vowel harmony seems to be another example of the same
general sort. When description of languages such as
into

=

Turkish, Finnish, and Hungarian were £irst taken

account by general lingulsts (whose experience was usually

limited otherwiss to Huropean ianguages of the Indo-Euro=
pean family), they ceemed significantly different: and

one obvious parameter of rhis difference was the gxistence
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of wvowel harmeny rules. This construct thus cams to

assume major dimensions for typological purposes, and it
iz matural to expect that it will therefore be recon-

st

seguent phonological theory. Upon gxamination, however,
i+ mepems that this sxpectation fails, and we must be
ready to incorporate vowel harmony as an instance of a
more general rule types, that of metaphony processes
describable by rules of the ordinary sort. Literally,
then, this means that there is nothing spacial about
vowel harmony; but of course that neesdn't prevent us from

having a conference devoted to it.
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