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o, Introduction#

We speak of harmony when vhonological segments which belong to a domain D and i
which share a sat of properties A muse also agree in thely gpecification for

another get af Froperties 8. A common type of harmony £s wvowel harmony. In

many langusges we find thart all segments which beleng to the same morpheme or

word and which share the property of being a vowel agres with respect to an—

other feature sueh as for example backness, In the gimplest case all wvowels




van der

be either feont or back,

"simplest caze" of vowel harmony Just referres o inw

AVeE a sityatrion

*n which thers are two hen-averlapping so i8.q. back vowels ang

front vowels), i.e. each vlement in ope

Fas counferpart in the
other =set apg only vawels which belong to the sFame zet co-ooe

Typically
however actial 0ases are not so simplae. We distinguish at least two ociroun—

stances which complicate a vowel harmeny systom.

The first cir

Stance arizes if the TWo: sets of vowels Ntersect, resylt-

ing In a8 situation that some vowsls have o harmonic counterpart. One can

that segments which otour at the intersection of the twe ‘sets have & el

able value for +he

arure. In the literature such vowels are aften

tral, but one mist be careful to distingulsh two kinds of neyt

vowels, Tn ocne C¥pe of case the nEutral wvowsls SPPEaT to be Eran

the zense that the harmonic TeEquiremsnt, as i were, look

1.8 vowels ocourring to their Left must harmonize with vowels to their righc

land wiee verga), JUst a5 if the peurral S8gmenls were not there) Surfix

vyowals which are adjacent to a transparent vownl Docurring in the final syllable

ol o stem harmenize with the first Aon-transparent vowel te its laft
the facr that the Lranspdrent vowel intervenss. Tn the other type of case the

neutral vowsls ape opdgue, i,

» It is pot necossary that vowels Ctourring oo

elther side harmon|ze with each g

Alea, suffix yawels which are adjacent
Lo an opague vowel narmonize with it

The second circumstance arizes 1T » harmony E¥stem is "obscurag" by the
bresence of vowels which, although thev da have a harmopic comnterpart and
hence d5 not have a predictable value for the harmonic feature, atill fail to

harmonize, elther in part

ar morphemes, ar evervwhere, and aga2in such seg-

IENts may bel

without thera bring a neutralizarion of an opposition. For want of a bketter

Eareg

Will refer ta such vownls ag Bsaudo=neutraj Seqments in those bassages

where we expli tly want to distinguish between them 4nd the noutral segments

diszcussed in the Previous paragraph.

In agresmsnt with the

use the term peotral
seqment in the gensral

At which is either trans 2rent or opague

is called mautrat,f 14

onal terminology. We will pake A distinction has

WEEN daceessikle and o

B vowels gan bProparly be ecalled Daque,

1
15 will comprize both the

—callad transparent vowels ang

right through tham,

« ignoring

§ 88 Trancparent or opagie. Vowels of this Lype then are neutral

article we will introduce Some addle-

Lhe vowsa.

Cransnare
PRonology

the fact

ions (as




throngh them,

(]

Lhe vowels which hamont

pun

E3ls wikh the guastion

f#¥stems which divert Srom

case" are to be analysed |n an autosegmantal framewerk. 1o

w2 will concentrate an the creatment of REUtral segments, and limis

in the main, From “r Gpaque.and In sarticulap
transparent vowels have been problemztic for farlier versions of AUTOEEgmentS
phonology. As a critical feature of this model in ity standard version we take

the fact

At each featurs ig Bresar i -lexr only. Non-standard vers

(1982}, Baocij ({984},

der RAulst {1985y, Hormans (1585}, 'Vago (in prep.)) allow far the PoSs—

peclfving a single featurs an more than one tier. In all +ha public-

# meEntloned 1t is probosed o nich are Lrangparent are Sogment-

¥ Spocified, sush that an dutoseqment can spread

= them, In additicn to

Vago argiies that the treatmens O opatue gegmentz alsc calls =or an in-

Bumber of tiers on whish ope ane the same featurs may be specifiad.

reatoants of Cransparant S8gqments, suph as those Dro-

'}o ¥an der Hulsc (1985} ana Goldsmith (198

ather ways of dealing with opaguaness, suach Clements |

propasad

1331) and Pulleyblank 1383a). We will conclude Ehat both Lruansparency and

OpaEquensss can ba de

with witheoit Fiving up the idea that there f{e only ohe
tier for sach feature: We will argue that the relacion betwsen tlements an a

Tler

skeletal points can be of three ¢ A AutoSegment can

hawve a

2l point within ies SCODE

ithout being zsscciares ro it? secondly,

Sogment can be asseciated to a skeletal point. In Ehae case we Will agy

that this point is Spocified. And, thirdly, an autosegment can he

bound o the domadin monsisting of a singls

eletal point (which we will refor

0 25 a segmental

' In that case the SuTosegment isg segmentally bound.

4 related gue AL we will focus on dis whather &r nee a relarionship

pehaviour of neytral segments 28 either trana-

can be establis)

tween the

SOrY. A5 we will zee, neutral sogments may
menic feature, f.e. ip NEBromony systems based on

2d tonous rooe | -_.-.3.';'2_.: neutral segmonts may either be :.—.-'L'l'.T-!]

2ppear chat neutral vowels which are [+ATR] may be =ither

those which are [

Ways opadgque. #

in front-back har ms, where neutra

sEOEents may *ERCK ], The data awailabie tn uUS suggssts that ip

ByET

neutral segmencs may be either Lransparent or opague,




S
—
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Brith

whare

we will adopt a theory of Phonological fea

in which the "plus" and the

"minya" wvalues play a different rale in the sense that aone iz con

tho marked pole (1ilterally), whersas the other is the unmarked pole. ThHeze

ideas were troduced into autossgmental theory in Balie and Vergnaud (19581)

and further exploited in Kiparsky (1982, [583], Kaye (1058

and Archangeli (1984). We wiil adopt a wversicn of this approach in which the

50 walled marked pole is repr nted by the presence of a [single-valusd)

featura, whereas ths unmarked Pole i8 represented by the absence of this

L5

featurs. Within this approach then relacicns between harmonic grades are inter-

preted in terms of privative relations in the sense of Trubetskey (1939, In

adopting a single-valued feature theory, we follow work in Dependency Fhonelogy

&)

(=f., Anderson and Ewen (to appear) ) oand other current work {Kaye, Lowenstamm &

Vergnaud [1985), Goldamith (1985}, Rennison (YSB5), Van der Hulst & Smith (1985,

Ewen & Van der Hulst (1285)),
This article i% organized as follews. In zection 1, we will discuss the
possibility of combining a number of proposals and insights expressed in the

recent autosegmental literaturs, which are directly or indirect

solve the problem of explaining the bshavioor of newtral vowels. We will con-
clude that these current views dealing with neutral seqments must be modifiad
somewhat in order to arrive at a consistant aporoach. In saction 2 we

provide (partial) analyges of wowael harmony systems which {1lustrare the be-

haviour of neutral ee ents,

those of the second type menticoned
above, l.e. the pseudo-neutril vowsls, The Aystems 1n guastion have recently

b

Our secondary purpose 13 to show that these systems do not support any of the

clal

that these writers make concerning the necessicy of representing one
1d the same autosegment on different biers. Limitations of space prevent us
from providing a full sevale comparison Detwesn our approach and that of Vago

and his collaborcators.

1. Approaches to neutral secments

1.1, The standard mod

In several papors Clements has proposed sxtending autosegmental phenology,

phencmet

% back neutral secments may only be opague. To explain these asymmetries

.dered to be

Le Pulleyblank (1983)

analysed by Vago and Leder (to appear) and Steinberger and Vago (to appear).

0n Netetral
Dover harmon

backness,
In Clemen

assncilag

(hencaforth

rounded wrowe
the AC's app
when cooureis

L+B] by the

tha Bungaria

1) S
+H =R
r=a0d =T 1

(2]

)
v
=1
-

It may seem

that transpal




cgnaud {(198%1)
Llieyblank (1983)
1 in which the

=yalusd)

e of this
rades are inter-
wy . [(1939}. In

wden Fhonology

e, Lowenstamm &

in the
i1y intended o
5. We will con-

iImE B o

strate the be-
type menticnsed
hawve recently
1 Vago (to

sort - any of the

cowar harm |{Claments (1976, 1977, 19811, Clemsnts and Sezer [L3BZ)).

how trangparent and opaque Seqments wWera a:.al'_ra-ed within

We will delineate

this approach.

AS an sexampls of of transparent vowels we may ¢onsider Clements®

B77] analysis of Hungariam vowel "'..'_:]_.—.mw'.‘-" Thla system is based on the featurea
[ Back]. Wop-low, unrounded wowels (/1 and f&/, both long and short) are trans-
parent: the vowels oocurring on sither side must agree in their value for
backness.?

1 transparent vowels occurring in roots aro

versal associsticn conventions

working of the un

{henceforch AC's) .~ Subseguently the autosegment associated with non-low un-

rounded vowels is deleted if it follows & [+p] aurosegment (as in (1al). Then

the AC's apply and non-low unrounded vowela go through an

coeurring in 2 back wowel root they bocome associated to the autosegment

bw the &C's, which results in [+] or [al, vowels which do mot belong to
the Hungarian surface vowel inventory las im [(lg)). After the working of the

ig identical to the

AC's an absolute neutralization rule, given In

redundan *ule mentioned io fn. 4} and s ] Into | ] =nd

ilIustrates tha

[2] las in {141 ). The derivation of

steps just mentioned:”

1 d. " A
+B —0 delotion 4B @ AC's +8 {d) +B +B
| ruls —= = PCr s A i |
fr+ni& cadis+nal gg+ rw nak omadlrswnak

Claments assumes
st place, because if

containg only neacral

chat Eront vowels in roobs

vowela) suffixes regularly show uD

-8] autosegment to begin with.

Oust CoO—GCCur

evidenca to assume that neutral vewels in suf




Creatmant of opague

4% follews. As an example consider
Clomentca® (1981) analysis of vowel havmany in Akan. This =¥atom =2 based on

larr]. There are nine vowels

f LR ERT, B ). The iow wowel is

always [-ATR]. It is clear chat t

iow wowal i opaque: vowels to its left

in walue for ATR ],

pruposal , an opague vowel is linked to Lts avtoeeamental valuo

before the AC's appl

10w vowel is expressed in a

Given the prelinking of [-a] to the low vowal, the floating [4A] in {2} cannot

be linked to

secohd

vowel becal

AC's cannot associate [+n] to

a wowel already linked to another autcosor =ent, l.e. they only apply to free

vowels. Due to

mniversal convention that

ociation lines may not cross,
the floating [+A]

ber Tinked to the

ffix vowel either; which is then

linked ko [=A]. The

n blockers, non-undergosrs and

mention briofly a number of ldeas and

found their way ints recent versicns of auto mment phonology, and which, if

CL, must bOe

mbined. We will discuss one such combis

mention a

of problems which eventual

lead us to prop

"integrate

¥ o u
| Org

leaving: out
othsr hand

alizations

to agouemd -

default rul

o




PESESEQ 1N 4

in many phonological models, it

umed that predictable Eeatwre

yaluss are not speeified in the lexical representation. Rather they are Filled

in by Tule. ch values are referred to 28 redundant values, and rules

which £111 in sredictable values are referred to a5 redundancy rul

The wvarious mod

iffer with respect to the point in the phonologlcal der

lan at which redundant valuoes are £illed in. The viewpoint in Chom

ky and Halle

{1963} iz that redundant values sre filled in before phonalogical ©

plying.

The idea behind ng on redandant values is twofold. On the one hand

thesa artribhates co the economy of the lexicon, a2nd on the

in these wvaloes allows us Lo capbure dgensr-

alizerions concerning the sound structure of a language. Tn work buil

Chomsky and Hal [1968; Chapter 9}, Balle and Vergnaud (12E1] and espesizlly

Kiparsky (1282], a somewhat

reft way of motivacing underspecification has

emerged. If one assumes thart each ature is universally supplied with a gn-

marked valpa one can maximalize the econcoy of the lexiconm, by leaving unspecif=

ied all occurrences of . pt some point in the rivation unmarked

values will be

case where a value iz srill lacking. The rule
which f1ills in the unmarked wvalue, which we will call a defauplt rule (DR,

does not generalizatlon about the structure of a particular language,

rather such 2 embodles & claim @ feature

ralative marked

lcations.

In the abovs mentioned works it

Ltfied in the lexicen. functions as the lax

Archangeli (1934) in addiction that it may boe necessary

that for a particular feature the unmarked value, rather than the

marked value, i= lexically spegified in some language. Let o= refer to this

she argues, is primarily

In sach cases of marked-

rersal

a rule whi has the copposlte effect. Such rule is termed
Rl by Archangeli,

'wlanks"™ in phonological

fearures have three values, hrchangeli claims

iz doesn't happen since for i

——mie




farwy van dep

O Nautna
We Epecify eicheyr e and "g" op ten and "ae,

Ue. Belew, we will

whitre eithay van or "-% o the
lexical wval

brie

come: back to this PoIint,
We don't always have ta EPEcify all oocurrasoes

of the lexieal value, =ince
Bven some of thesa may be prediceable on the basis of - languige-particuiar

redundancy rule-

113 Lexicon:

the szingle

Vs, claim=, th
(Redundancy rule {RE) : — P 4
' rkedness
Default/eomplepent pals CR) ; —= markedness
it depends
The combined hypothesiz tn =i

3T o = - pole funece
iminate both redundant ang default/cornl ement Fa

valuas froo Iexical Iepresgncations ig referred to as the Underepecifica
Bupothesiz (ug)

A that the g
Eiog

Thus it gl
With respect to the {ssue of filling in fe

) - mast be phe
Ature=valuass, the following wiaw- 7
. = i S = U I in favor o
Boint is expressed - CEEtricting ocur actent lon first to defaiglt and complement
rules [(oF, Pullevhlank (1983) {1985k} , Archangeli : 5.3 i
2.2, Die
(7] &. O/CR's

begin their avplication in the latest posaible stratimd
b. D/CR's apply as 22ri¥ as possible within their stratum

when

CR assigning [oF

the followl

v whare "gm {gz Wan £ tically in thor tha

gred £o the first component in which = +thal S -
3 to [agF]

of such

What abouc redundancy rulas, |, e, rales which assian the lexical walue in

1=5) —B+}
those environmenss whers it jig Predictahles Fulleyblank argues that RR's wilf ;.il-'r;
2pply at the laxical Ftratum, before any ophonological rules apply. This is
=0

r BlOCe. a8 is argued din ¥iparsky

(1882), laxiral entries can beg asen a5 rules,
If &

-

Suffix vowel
1ig-is n the presence of tha lexical valpe ip

these
"rales" will

of redundancy reles in the lexical Btratum, (9}
according to (7o}, We belisve that the logic of this ToumeEnt 1s soundg, Below,
i

AT
we will show that th 15 point leads to an important rFroblem for an otharwlze
attractive Lreatment of Cransparent SEonents whi

5 propofed by Goldsmieh
(1585).

Thia aporoaet
The effect of the conventions in

g value (this
e 15 "to divide g
derivation fnto Ewo SGEg: a,

fled Stace where pi

ations wi
Fi=

logical sules can gi

Rof-redundant specifie




- T= o1E Ehe
311 walue, since

2-CArticular

following wview-

T oand com ant

al wvalus In

chat RR'E
ply. This: i
he zean ag rules.

L walue in thesa

e lexical stratium,

iz sound. Below,

to divi

Ls
18 where phono-

and the

ed S5tagi Where

antion (7Ve) then

cation for feature F while alac being able to refer to both

o g

gf F." (Palleyblank {1985k}, p.B/7)-
The UE accounts for the fact that the plus and minus value of rhonological
features are not "equal®. & more "drastiz® way to account for this asymmetry

woild be vo say that phonological features are in fact single-valued. Although

the asingle-valaed £ 3 (SVFH] and the coma Wery close in thelr

cure hyr
claims, there are of course significant gifferences. Preaumably the SVFH makes
markedness reversal impessible, i.e. proponents of the SVFE do not assums that
t depends on the langiage in guestisn whether the positive or the negative

pole functions as & single-valued feature. A second impertant difference is
that the 5VFE claims that default values are part of the phonetic component.

thus it algo makes the prediction that rules which manipulate default waluea

must be phonetic {and post-lexicall. In sect. k- 5 prgent =ome argumsnts

in fayor of the SVFH. In the meantime we will utilize a binary feature system.
1.7.37. Disharmonie roots and the strict cycle condition
If we allow only one value to appear in the lexicon & particular problem

sharmonice roots. Consider

arises when we a2re dealing with a systép DosSsess
the following example from Hungarian. Words like biro or kossztim are disharmonic
in that they contaln both non-neutral front vowels and back vowels. The analysis

of such cases proposed in Clements (1977) 1s the followings

(8]

Suffix vowels

This appreach I t compatible with the UH. Assuming that [-B] iz the lexical

value [this will be motivated in the next sectiod), only the following represents

ations will be 2llowed:
(10} =38 ~B
ST O+nAK wosztumenik




In both {8) and (10} either aia or

L 80me  ront

formally r2presentad
A5 Opaque. The Problem wi

with the renre

the [-1] JULOsSemmant Fropw spraading to

iz problem i discussed in

Eo'a gimilar
Sitwation ip Manzai, anqg Ehn

T T L& prevented by invoking
1 Stricr pycle condition, this arrtiple Wwa
g ad hoc forpulatign of thea

{11] SLrict Oycle Fondition (sce)

The aC Y- only associate
tres vowel if the

2n already ags
senfiguration which

oCiated autoeegment
Lriggers applica Eion

to s
s derived

&g it 4= Etated here thig sondition forces us (as isg usual, of;
Clements 11978) )

¥

¢ that Aic roots ig floating, Is the
ating SuULoseqment iz acsocisted +m First vowsl (which iz allowed since
the Autossgment fgn s Associar t this paint) it will

na longer be
g. The configuration resulrting fram the first 2pplication of the AC's ig
\Phonologd o 1lg) derived ana therefore the

Drocess

“f associatien oy continge
In the ecase o L10} Spreading of che lexic

assoclarted [-B] ta the root
would invelve g g 2rived environment, whereas g reading tg g
vowels involwves a (mo

gar,

rived envirconmen

t. The Iacter is allowes

S0, the i rmer

rEnsEnnrent Fegments

5 of front-hack vowal harmony

frontness as

= lexicgly

g Hungarian, which is a systen of

vowels which behbave t

1Sparen

By aBsumi

value, Goldsmich arrives af

2 maximally =imple zngle

SPATENT vowels,

harmony captur

 the

Boelow in ggot. 12,5,

Transparent vowelg

efore keep in pi

WE muEt prevent

give the follow-

rapresent

and TR

redundan,

tE13)
AC
ER
bR
il

Tne charact




4 5imilar
Invoking

Lve the fi

Sig. L the
lowed gince
wer ke float-

AC's 19

may continue.

Che root

mith's analysig isg

LI

voWels may occur in back vowel roors; fr vowel roots and

neuteal vowel roots. Let us

ret discuss the LW cases.. Tn ([2

repragenc the

(12) a.

rogt Front vowel rooe

(5=}
a
x

iz more specific than the dSsfanlt rule (DR) and Ls

1by the Elsewhere Comdition, which we assume to be

motivating that hare.!® prior to the apg

cation of those twe

dutoseqménts are associated by the AC's:

Back wvowel root front vowel root

+B -5 +B

18 that trapsparent vowels

1filed lexicall

vowal roots ars




nat specis

valije.
Let as observe that within ths
hers, these vowels are relpvant to

can bhecama dasoclated to the lexic

al value, i

« that in other worde, [-p ! is the lexica]

Lo trensparent vowels discussed

the harmony Precess In the senge that they

like CrAinary harmepis ing

Vowels, Wo will ga¥ that borh transparent ang i'-_El.-'F:k:IliZ-U‘Ir__‘ vowals are ACCessi bl

for the Iéxical valye =2

Wo might obserye that the tergm transparent is Tat antirely apnronciata,

If =

~+ & neutral vowel Oocours-in a back vowel root each Vi

by & 1r:a|:ur-_-—f.1.1]_-_nf: tule (RR or oR). Tk

Eransparent, if ehis Cerm (=

through” [4B] whilp boing themselvas g

g2ts dssigned a valus

= fieutral vowel is pop by any means

ITnreted ag meaning that REUEral vowalg "lep

natically [-m],

Point becompes

EVEN clearar if we vonsider roots which only contain heutral vowels, the =o-

called negtral vowel roots,

GArian most nedtrs) vowel roots take Front

but there gre about &0 roots witloh take hack Suffixes. We will refor

Lo thesa Categories as fro L newtral powel Foois and back heutral wowe] roots,

roots’ like radir-

In terms of the above analysiz, whak happens when Wit attach 3

latter CATtegory is exact ¥ the same sz what happens in the cama

ii4) Back neutral vowel roof
A k |
—H
RER .
h i dna e
_b -1:.;
DR l I

Comparing (13) and (14} we can make the gerneralization that afrer g heutral

vowel which is pot in khe scope of

¢+ Or associated to, g [-g] sutosegment guffi

value T+E~ackj. Clearly, tha LErm Lransparane makes ne gense at

all in the cass af nedtral vowals QECUrring in roots like fid, where they are

Ast preceded by a back Wowal. In pragtiog howaver we will tontinue to use the

Lerm tran Sparent .

LT SaEutral

lnaccesgibie
vowels and ¢
and have bees

Pullevhl;

the isw vowel

that the lowj

[15) 2, =a

AULOESOMEnT Sar

two and the Ia:s

would laad te




Y any means

Lvowels "iet

i vowel rocrs,

L & meutra
2gegment suffixes

*E N0 sense ac

v

-

1ere Lr

Lo
il
H
m

M TO use ths

. 14
e spreading of an autosegoment. ** Rather

inacressible

Fullevblank takos
low vowel Sfa/

lexi

—ATE rooc

-ATR

HU

v Which has the redundant value |[-a]

value iz [+4], ang the analysis runs as §

o

S2omnents

4] abandons the {§=a that GPaque wvowels are prelinked {in arder

dre prohibitsd from

o the autosegment by a negative secment structure condit-

iL turns out we can fay that opague vowels are charackerized as being

value, In this they contrasc with both harmenizing
vowels, which can be Associated to the lexical value,

referred tg as ssible vowelg,

The example of ATR-harmony in Akan. The opague vowel is

1levblank assumes

LEXICON

R

i
sl =
| +1ow |

DERIVATION

+ATR oot

TR
..-"-P v
o 0T SRk T

=& PR
253 ¢ 24+ Pf ]l 5a + L

Ehe AC's assoeciate the floating gutosegmont only to

nd derivaticn. Given conditicn 115} e

associated to the chird vowel. Bowever, both the first

ipping the medial vewel

£n



Hence we need & conditien which blacks the energencea of gi

lon: -

ObEerve that although Pull

lank's analysic of opa U2 sequmente canfor to

the TH in not specify Cefault valuss, it goes not orocialls

the

and 5til] maintain that opague vowsls

« One could =

both [+87 and [+a]

re not prelinked. However, of

en the UH in this form Palleyblank's tv

catmant
is the only ons possible, since if [-

A} cannot be used in the lexicon, one

Sannot associate L+ £n low vowels in the lexical stratum.

B g Combining the modificatio

and why this doesn'e work
Lonzider the following, Given

2 TH and a harme

Y System based on an arbltrary

thare are two bossibilities 4F

gment with a predictable waius

valua 15 the value wWhich

 to the :EEf:lLI..'I:,-":Grr.;l&Im_'n: valige,

low 1f we assume that the predictabia value is filled in at the end of the

dérivation in boch cases, i the

Ase the result will ke a transparant

wwal (the Bungariarn Eltuation); whereas in tho second case the reggle will

be an opagua wvowsl [t

Aran situationi, In these terms the

Secments a= oicher Lransparent or Spague will depend on the

oice of the
lewical walue,

carrelation just mentioned ‘n the atrongest form

{18] A Neutral vowel is Lransparent iff its

valoe for [
the lexical valye

the samp as

A neutral vawel
default/c

L]
(x]
£

Le the same az the

Tho actinl e

0L neutr2l secments and the nature
0f their r howsver. Ua will new shag

lexical wy

ORTINUOUS asscoigb-

behaviour of neuykral

= R

vt Neutral Ve

always bahave

Consider ¢}

(18] Front
=
=
|
AL e
Wl
'

Most neutral
Tha type {11us
Point ig that
that [-n] iz
by the BB [12h)
Lo a non=low 1o
“p=ak Lo opagus
other cases it
difference haty
The followin
vowels, wiz. sh

After roots suc

means that

(202} and (208)

in effact dishar

of this vigw ig ¢
alwaps




ap&Aque wvowais

value which

B pRs

t

da

Host neutral vowel reots in Hungarian behave like viz and take front =

The type illy

rated in {14} belongs to the excEptional category. our

puint is that the rFepresentation of viz representcs 4. problem. We ougt

that T—B] is presen

BRTry, although its pras

by the RA (170

means that in certain cases the go which assignz [-8]

LY in the lexical stratiom [leading &o to

Lo 2 non-low unrounded Tewel mustc a

apaak to o

ue of the neotral segments in whoreas in

other cagses 1t must apply at the end of the derivation,

gives us the

d, respactivel

J-

difference between viz ang

dtgument leads to the =ame conel

One of the Cransparent

foaccurring after a back vawel bahaves ambiguonsly,

a5 MNes ‘Agnes’ bath varianes — nak and nek - are Posgible,

This means that wsote of this type have two underlying representatcion

1202) and {20k parellel hig and v

resnectively. The alternant in [20b) isg
in effect disharmonfc: it takes nek. Again we see that (12b) has "applied" in
the lexical stratuy to generate {20b) . 17

The approach: to LFansparent segments dizscussed in sect. 1,235 48 suco

then beca

preventad from apeiving in the loxical stratum in

A5E2. But BR (12b) introduces ihe lexical value and if wa

eyblank (1985b) in this respect, 1t should consis

ently

Stratum. The problem with the approach in oired

nly that it conflicts with the wiew that &g introducing the

in the lexical Stratum, but also that a flaz d

Iy wrang, As we hawve Just =gen, wWe can't say that RR's

2 derivation and it can be Shown

at least in scme




St apply in the lexical Stratam wherover it ean. A case in point
be encountered later o

Turkana. We will see that
glides participate in the ha SPSSy Aoting as opague seqments, Blt

glides are predictably [+ars], L argue 1z the lexical value
It seepms that best we can do

We want ta stick to the treatoent of

dissussed in secr. 1.2,3. is admit that RR's i::rﬂﬁuang

indeed apply early, r

ather than lats,

but that in earticular

ication

1, scmehow o agther,

uatign found in Hunesriar

BEe negtral

S2quents which hawve the

ither transparsnt or dpagqus, is not unioue for Iront=hack
harmany. Same

countered in ATE-svstems. Languages which
nave ATR=harmony do not 2lwavs have two fully ‘symmecrical sats of vowels, We
hawva already discussed Akan, in which the low vowel redgion 1E

28ymmetric. In
addition +to nine=vowsl

Tind seven-vowel Systems.
of this type the high

Cypae are discussed, See also Van der

! inevitable conclusions is that in e

tams

predictably [+ATR] (i.e, have the lexieal walue)

Ccpagque, as well as Cransparent If what wo ass

med earlicr
Was correct (i.e. that [1Ba} is a tiLnnﬁJL|nnaL1. we would expect that

¢L traneparently in such cases,
It 1s gui nts which behawve Crangsparently, althan

shonstical value, behave ag if Ehey hawve the pon-
lexical

1% o frmilate the following paradax: Transparent

QUents make a harmony system phoneticall

epaque  (because thoy lead to dis-
fontlnuous harmonic Gpang). O on the other hand make the SYSTten

anstically transparenr, 1€

There is of ecourae g differ

voWels which are pat
flanked

eot, &nd Eransparent vowslsz which Seor

- If a Eranssarent vowel ccours ln & polysyllabic

non=néutral vowels

2 is & synchronic "elide

bhonetlic behaviour, buc if lts own (or with

chere £33 qo

wh clue, This makes Hungarian roots like hid {which take back
vowel in ixes) and comsaraklo [ +ama]

roots taking

ically marked and presumably

¥ unstable, That

ls more mtabie in polvsyllabic roots is underatandabls. By

behaviour one gains phonstic tras

isparency although

7

thus =nda
of the gr

So £

2 vowel whi

variable) [

& [+ATR] au

syllable ig

oxists in t



248
thusz endangering the harmony system. Bath Situations add to the complexity :
of the grammar, .
S0 far we have seen that the approach adopted from Goldamith [1985) faces ]
)
¢ it presuppooes that lexical yvalues are supplied Tace. 1
This i3 problematic beckuse it goes against the "logic” of the Eheory, 1.e. i
Against convention (7a). Secondly, the ruleg whi M=t aselgn tha lexical |
value should not apply late in all eases. 53, even if we grant that thess }
carly, we have ng straightforward way of delaying their application :

B0 45 0o arrive at the Eransparent
add a third probles,
AS menticoned’ in section 0,
able value for the harmenic feature, wWa spoke of

Lespect. Two casss

regquire
irregular immutahility of

norm2l harmonic behaviesr.

8 Second Concsrns

of one partner in & pair o

wowals

Immitable in this

To illustrate the

of an

that the [ATR] =

ation of oWing vowels is

preceding the invariable /1/. Such invariable /]/'s

and transparent. Hote that wo could not have a late

2 vowel which is [ +hiagh, -hack | because th

variable] :+hlgh. —back ] vowsls which have falled to come under the acope of
a [—ﬁTRj autosegment and which have o get the defanl: valpe

A = ey T T o ke e T = e o R |

f4ilscuss a situation of this type in section 2.,

The

able is transparent for rounding harmony while

in the language.

dlways transperent, whereas in the First

I behaviour — somecimes

somebimes Behaving 4= a transparent wvowel.

The problem in cases where pseudo-neutral vowels

lexical value

the rule which assiens the

"delayed" (cf. supral, but it

Eust =

undergo Lt (the transparent ones)

default value.

behaviour of meutral segments.

¢ Neutral vowels doopot nocessarily hawve

to be distinguished here. The first fnvolves the

SUmE Qupurreénces of a vows

ftanding im a4 hHarmonie relationship are

second case arises in Khalkha Mongolian, where A1/
a

The two cases differ, as pnoted above, din

behaving 45 a normal harmo

20 discrimipate betwean vowels which must

and harmenizing vowels, which sust

We will now

a predict-

pfeudo-neutsal vawesls in thisg

1 that etherwise displays

the case where gll oECUrrences

4 language has /1/ ([+ATR]) ang

invariahle [+ATRT A1/, such
conditioned by the vowel
would then always be [+aTn]

rule assigning [+ATR] to

would alsc affect harmondc {(i.s.

L-ATR]. We will

in a non—-initial
"rounded fi/", wiz. Z4/
Ehalkha

that in

type of case 3 Segments ex-

ic: yvowel, and |

arg involwved then that

e sagments must not only be

et The

i




Frpa

R Garund

Lowsa

¥oEection. We started out b hypc.thest,ing

that there was a specific value of neutral
vowels and theip behaviour in r

* valiye was

strict correlaticn between the

=spect of vowel harmony, If the

lexical value neutrals Were transparent, if

ey had the nop-lexical] value
neutrals were ocpague: We than proceeded to past doubt

1 the first part as
Ehis statement, andg ended up by Eaying that neokral vowels which have +j
lexical valus can be both opague and neutral. Th

in itself leads ko probloms

for tha approach to bransparency proposed in Bect. 1.2.3.

layed applicat—
ion"l. Wo then pointed oue that the phenomensn of idicsynoratic Cransparsnt
behavionr forep t

d us to introduce dizeriti

featuros in the aralysig of the
harmany

Siehs in which peeudo-neutral Segmantes o

oCoar.

Baefore we draw our conclusionsa £

the above tindlnge and prepose one
alternative treakment ef transparency, leot us state that the ¢la

vowels which have the .

non-Llexical val

have opaguely 2ppoars to e
correct. The gueation is now as o whether we can predice that there could
be no language like Akan in wnich the low yvow

1% transparent rather thag
Qpague?

Imamine what & Situation of thisg type wonld look like. We would have wg

i a language 1ike Akan [say ARkan'), whers words Tike bisa (with a | +aTR |
vowsl in the first

syllable and the neutral [-ara

The /8/ would in that case be behaving as 4Ff it wag

how

a4 Situation simply cannot bo Socourn badg

the non=axistence of Alan',

The first Possibility ta analyze Akan' which we will considaw inwvalves

Setting up a dsrivation w

stage with /a/, d:a.

vowal in the sesgnd syllakle])

that neutral

!

el W

This king of

be tho pase 1

valu

*d featur

use of marked

HMuet we concly

A representati




pothesiring

(5]

This kind of abscract

face

ant 2 problem at it eannoe

in general

that we treat trangsparent segments

going through an abetract

derivarion. The abstract apzroach will only work 4F the harmonic

counterpart of the

Eea

ansparent segment does not ac

the language. Bur

1= not always the case,

a8

L1 [

we have seen above 1n cur discussion of B

neucral segqments. 2gainst tho absrract gnalysis of transsarent

Anderson (1980).

of “explaining" the Cransparency of fa/ would be to

adopt the approach sug ted in sect. 1.2.3. A treatment which would ba in the

gplrit of the Goldsmithian approach would invalus the azgumption that [-a]

rather than [+A] was the lesical valuye. In Lhat case the /a/, being [-aTr],

has the léxical walue, and therafore can be transparent, in aceerdance with

Ehe abowve

below in

« However, we will argue avour of using single-

valued features, and such a pesition would exclude any analysis which makes

markedness ¢

use. of

that [+A] iz the lewlcal value we are apparently

undarlying representation like that in (23]

Lo acoount

for the transparency of Ja/. Bs in the analysis of Akan, we wegld have ko say

thare !_*- 1 cannot associate to the low vowel. Hence aagsnciate

in trying to

tha

t4
sacond | +&

£ T we over to the suffix wvowal:
(23} FA HR AC'E EA +&~
I —3 I
T R b lsn+¥

Must wo Lhat we pan in fa analyse hkan'? The answer is Ho,
resentation like that in {23) oust be considered to be illformed if we

the

wollforme: Of representations ie governed by the

obiigatory contour princi (QCE}, which states that identical autosegments

maYy NoT

be adjzcent. Below we will in fact argua that a configquration Iike

chat in (23) would automatically be reduced to-
(ad] =

%

able for representing, 5, becausa

configquration the low vewal wi

that

new actually predict




t ond Nopusl Seiih

vowel could be £ol lowed by [+ATR] suffixes, becaiss in that case there wegld

no violation of the OCP, =ince only one instance of [+a] woulq ocgur. This

Prediction is borne out. In Maazal, two

such roots with 2y ccour which taks

[+ATR] affixes tcf. Leveroood (1084)):

{25) +A AC +5 DR -5 +7
— . . : I
: &

In this case an Gpaque vowel oDocurs in a root which aleo containsg [+A]. This

autcfegment cannot associate to the low vowel, but it can reach the suffix
vowel without vielatine the no skip ‘gondition,

We cen test the predictions W& make here with ITegpect to a different

of harmony, i.s, front-hack

harmony. In Hungarian we find a Situation 4dn which

an oldar opposition between the front vawal f1/ and the back vowel 5

has

been lost in favour of the lexical walue L—Back]. Hawaever, languages having

ck harmony may also show mergers ln the direction of the non-lexical
value. This has happened in the Turkisk dialect spoken in ¥idin, Bulgaria
tef. Vago [1973:562-3)), where S8/ and G/ have gone to /o and fuf respect—

Avely. If a correldtion exists batween merger Ssward the non-lexical value

and opacity, it musc be the cage that Su/f tonsistently displays opagqus he—

haviceur, i.o. behaves a= a back=harmonic vowel ,  exeept perhaps in the case

of monoayllabic roots. Vago éoes report cases in which fuf deriving from

A0/ 8t11) takes front suffives (cf. Zaa

Lw

{ and these are alil caszes of monosylla-

{26) A. wWs—te 'thresa’ dar-fe ' Egur!
L, buz-da 'iga! og=ta 'arrow!

These roota could be represented analogously to the example

from Maasai:

(27 -8 AC's -5 jul:] +H -0
. i
— "‘-.L__ —= !
s + 1 E U's 4 U G+ e

Of similar intprest ig Vogul; alse discussed by Vago, Again we fing Hergers

in the direction of the default value (this time, 50 it ceenms, only for some

lexical items) and again the examples where the resulting vowel behaves as

Fh

it still had the lexical value are monosyllabic ropts, 22

mentioned mn

In the prece:
a language 1:

Wi assmmed £f

Bungarian wowi

svetem tak

Mow if

tetween

On Transne




1 there would

ld pgour. This

1r which take

i3 [‘.-&:. Th

suffie

erent type

wation in which

rel f+/ has

lagos havine

+ Aon-Iexical
Bulgarla

il

respact—

doal value

CpAqEe b=

L

the case

o from

of monosylla-

m Maasai:

nly Eor some

behaves as

wo cannot base d 0lid argqument on the limired inform-

go, but it is encouraging that the =

found it wsefu! te point to an area where the

3. Anmacher syrd

ued f ures

I.3:F. Single-w:

In the preceding section we stated that it would be possible to exolain why

& language like "aAkan'" im which /a/'s act as transparent does not sxist if

we assumed that markedness reversazl s not possible. We take this as an

argument ln favor of 4 feature system in which features are single-valuod.

ore are of course other arguments for this position, wa will not 'go

Lo these here.

king

that in rhe single-wvalued feature frameworks known

gian tha i

to us the followi i for the fronc-back 4

igle—valued

Eh

fmature is [1] {rouws Ly: front, unrounded), and for the tofigue root dimension

the single-wvalued is [advanced] (cf. for example Rennison (1985},

Faye, Lowetstamm and Vergnaud [1985]).

Sihgle—valuad

sture ayabtems which incorporate we predict axackly the array

of possibilities t

The feature SYSLEME mentiontd can bHe character-

ized as ctridirectional (cf. Rennison (1982)). The primitives correspond to the

u] and [a], plus additicnal

three points of the vowel triangle (i.e. [1]

o

T+
features such aa [ i

{for advanced Longian root) and |_[-J: fFor nasallty. TE 15

Ilnteresting that given such 2 feature framework, the Goldsmit

1ian approach

arent wvowels in Hungarian is in fact not possible. This

madse in Ewen and Van dor Halst (19B3). A characterization of the

ungarian vowels gystem (285) within a tridirectional single-valued feature

following form (lgnoring Length) 25

EYSLEm takes

(28) a: [ T Tul TR o oY i Ju/f
; uy 2] fef o faf faf

How Lf we axirack __i] a3 kthe harmonizing feature, we loose the distipcticn

fa/, and conasquently we cannot formulace & role to

vowals, We seem to have a fourth problem here f




approach adopted from Caldsmith

+ Several solutichs are possible, all

of which seem undesirable. [We

lst for discussion.)
Below we will return to this o ger be problematic
uder our proposals

We should note that the nsa of ¢

ngle-valued featurss makes defavlt rules
-

superflucus. IF there ig only [A], therae cannot be a default rule which Asslgns

[-aTR]l. We don'e need 8 rule 1

ike that. Tha ohonetis component interp
fegqment without the mark [A] as 3 =Egment

produced with a hop

~advanped tongue
oot articulatien.

There is one problen

with regard to abandsning the possini Ly of markedness

Toversal. At least two cases have been reported in the literature whers vowel

hsrmony is suggested ag being: based on ATR, but uhere

the | -ATR] vowels vather
than the [+ATR] vowsls appear to be dominant: Nez perce (Hall and Hall [1981])

and Chukohoe (Kenstowice (1983)). In our model we have been assuming all along

that the dominant value Le lexical, because harmony is based bn spreading and

nat en deleticn. One must perhaps assume that these bwo non—African systcems

are not based en [ATR], but the matter clearly requirss Sy

B resear

feE

Andersen [1980) on these maTtters).

1.3.2. A new approa

o newtral segments

1.3.2.1. Transparent

gments

In section 1, we have examined several approaches which share the property of
PE BIo]

dealing with transparent ssgments in an "autosogqmantal

shidon. The

promising acproach seemsd the one proposed by Goaldemith. We noriced ac laast

four problems with thiz ag,

however. Let us fiow consider anothor way of

dealing with transparent segments, which iz nan-autsseqmental, and whi

avoids these problems.

It has besn proposed to deal Wilth transparent segments in tarms of segmental

are specified with a @egmental festure =

Specification: transparent Segmants

Back]. In that case we nead fa rule £illlng in [-Hack ). This immedlistely takas

care of the four we had with Goldsmith's proposal.

d. There is no rule

1ling in the lexic

I walus at the eng of the derivatcion.

Transparent can be specifi in the lexical stratum,
b, If some neutral segmints behave opaquely rather than transparently this can

be dealt with I former autosegm ntally and the latter sSogment—

ally. The burdon

is placed on the lexicon, which

as it should be,

of the "daalyed ag on” effect.

This way

la furtherm
Ewen and Vai

Wi would
wlth the aut
doesn't maki
"segmental
Lhe skelsta

Parent segmi

Segments of

ol noutral

Ehis wview b

ingly link

{30




all

for discussion.)

gvanced Congue

Ey of markedness

re wWhere wvowel

1Can GJ

research {(ef,

ne propecty of

«» The most

[0

leed at least

mnother way of

ind which

e derivation.

n Neuirgl Vewels

Seguents which do nor have a lue can likewisa ke

Sinoa thepre

he probiem noted For Hungarian alse disappears. Neutrals are spec

ied

for ri_ Begmentally in the lexical Stratum and the problem of not baing abhle

formulate a rule filling doesn't arise,

This way of dealing with transparunt secments goes back to Hart (1981) and
o

i= furthermore to be found in Van der Hulst and sSmith (1982), Boolg (19845,

Ewen and Van

(1985}, Bermans

285} and Vage (forthe. ).
We would now like te claim that the Seqmental soluticn is hard to reconcile

with the autosegmental gpproach. In current versions of this model it simply

doesn't make sense ts speax of secmantal specifie ona, since thers

Jegmental core™, a1l ocupy autonomous: tiers which are linked eo

» We wWill therefore propose an alternative treatment of trans-
parent. seqments, which is purely aotosesmgental in spirit,

Let us start cut by adoptin Pulleyblack's idea that Cransparent segments
I g Y L e

which have the lexical value are associated to this value in the lexical sStratum

as follows:

Ehis type will be ca

ed Inpherently specified. A crucial property

segments 1s that they don't spresd. Suppose then that we adept

an ides first advanced in Halle and Vergnawud (1981, 1982), namely that the

AC's do not app

1re already associated. If we adopt
this view there is no reason why we couldn't represent neutral wowels as under—

lyingly linked-

straddling the transparent vowel will phenetically be inter-

and the correct surface form Wwill be derlved. We now hawe to

explain why neutral vowels in suffixes "let through the [-B] wvalue 1f rhey

are preceded by & Tloating inst « This situyacion aride in the




cer fulst aond Norvgl Swmish

ng example (cf.fn.7):

Here we dipvoke the OCP, The co

Lguration giwven in (31}
canverted into that in 32}

L

ha
o
=
L
"

TIb+I+nak —_— Tibtitnak

We must chaerve that this proposal pres

between derived and undeclying association lines. S5 far

the AC's apply cvclically. If we associate an autosegmaent
H

¢ how are we to know whether the AC0's gan apply again in

1z of course that in cyole n+l thera 4
Howewver we do not have to 3ay that the AC's are

SN0

botween dge

ived and non—derived assosiation lines,

arise If spreading applies non-cyclically.

The reader will pow want to

roots, Disharmonic roots ar

¢ prezented as follews {cf.10)-

[33) [1] [11

burs + nak kos

ourg + nok

+ "|r|_u;

H

Re shown the [1] of the second example must spread to the

it as underlyingly linked. The lnevitakle cone

we use lexical assocciation lings:s

L8,

the same

for opague vowels

The soluticn to

e problem dirsctly leads us £o the

going to represent opagque Sogments.

i

WJL203. ODpague sogments
Te solve the problem of repee

to say that the [1]

Supposes that the AC's can distingui

iz automatically

we Dave assumed that

to vowels in cycle

yole n+1% The problem

suf iy,

lusion

for transparent vowels, we can't

1z no leager s floating autosogment.
tive to a - difference

whole problem doesn'c

oW DOW We 2Ye going to deal with disharmonic

issue of how we are

Sogmen
Mow wha
prosodie &
multidimen
having pho
situation
of preject

onto the r

Suppose no

&5 autoseg

reprasentc 1

Giwven the i

can deal w:



nodistinguish

2 Zapumed that
Wwitls In cycle

n+17 The problem

chlem doosa't

th disharmonic

¥. Yat we have

n L5 that if

t also uss

of how wa are

In Van der Bulst and Smith (1982} we have argued that there are cssas where
autosegments are bound to particular progodic. cateqories other than the phong-

L'.JGi':Eli ward, which we assume to-be the normal domadin in vowel I!'I-é!'m:-l'.}" syste

Wwithout being associated to Segments in these categories. Examplas involve |

2ubtosegments spreading within the syllable or the foot.

¥ow what dees it mean to say that an actosegnent is bound to & particulax

prosodlc oategory? The proscéic hierarchy forms an independent plane in a

multidimensional phonological representation, independent from other plane

having phonetic content. The formal mechanism which allows s to ar rive at a
situation in which an autozegment is bound for example to the syllable ig that
of projection. We say that in sush a case the syllable domaln is projected

ento the relevant tier. Graphically we may represent this as follows:

{34} | i8] S RES R o A £

Sugpese now that we regard not the ayllable but the segment as the smallest
prosodie category. We could then say that in particular cases the segmantal
domain is srojected onto a tler. This of course results in a situation In which
AN autosegment may both be floating and segmentally bound. Graphically we

represent the situation as follows:

135) R
% (%) ) .
4
s £ ]

T et L B
\acf kxj [x]

cén deal with disharmonic rosta |

roots all vocalie demai




W

S, 8 R S e e

. e e

et L seeopladil

vowel we wijl

seqmental boundaries (or proscdic boundaries in

ral] create a “one-wa

¥

apacity: vou cannot go in, but you can 92 out. Observe that this acesunt af
disharmenic roots makes an apreal to the SCC supsrflucus,26

The mechan

of segmental binding then gives us 'a comnléte formal sceount

of opacity. We can also use it ke geal with the opaguencess of low vowels

Akan. To da this we will adopt the convention that if a particular seaoment

cannot become associated to the harmonizing Teature, it will autopatically be

opagqua in the senss just proposed. Henge:

[
-1
“

25-0f this type opacity ics predictable on phonological grounds; which
is not the case in disharmonie roots where the opacity is an idioEyncrat-
ic property of particular oorohemes.

Aocording

g &z (37) the the following Akan form i= represent—
ed as in (38):
[ 3E] f \ T AT s .|
| —_— + T,
\ e i)
o+ klalrT &1 o+ kA -

o

H
=
o

that we rust desl with cpacity in this way. Suppoge

wWe assume the correctns

of Fulleyblank's treatment and also that the AC's

apply non-cyclically. Obvious we would get the wrong result {F the ac's 2pply

L

¥ 2ssaciating [A] to the leftmost vowel wh

in its mcope:

19 A A
|
— |

O+k A rI+1I o+ kAarIT+T

en the repressntaticn in

LA cannot associate to the prefix vowel.

Thls resplt pointa we b S¥e To the consistency of our proposals.,

Our account of opacity has

sddvantageous consegquence howewver.

Lt Prevents 08 from wtillazing the 000 to rule out such structures like tha

givern in { in the terms of the preseat acestnt a representation lLike

Py n
L4l )

If this




Yowe

sume that

way'

LE

CEDresant-

that in {40) iz

(40) A I
|

BIsh\a

This would maan

OCP cannot be he

ls tha relati

other morphemes

QCCurronce or a

trating

JOT per morn

this lase

N one fioatin
morphoms are bog

b2 represented g

i-laxical value

|
/+v

that we would be capabla of dnalysing

ld responsible for Breventing neutra]

Ve markedness of floating

than the morphems wh

from acting ag if they were Eransparent, we might

features whi

indisces tham,

h-oocurrence of transparant /alta. In

Lo harmony systems that no
a7

heme per tisr 4im allowed,
principle is applicabie ¢

& autosegment which canne

of this, wa will g

i
C

more thap g
would stili

De asspciat

Sible. Cf. the cases discuszed in [25)

= follows:

-

{41y as gy Be: o

|
ol ciute

rikxing: ¢

that in

Egs

world dog

e fonclu

ude

hat Levergood Dresents a

[#1la} i in fapr necoEsary, whereas: th

ults, since it predicts that under sy

Akan' after all. 1F the

vowela which have the

f that
th alwavs surface on
which explaing the ratg

addition to this, ow

sume that there {5 a general prin—

single flsating auto-

explain why morphemes

ed with the 1doe ing

and (27}, They would

idence showing that a rapresentatiog

ane given in (25} leads

table circomstances the

konto a prefix vowel, which it in fact never do=s. Levergood

d&.ﬂmt;aﬂs|msthusﬁcu

this section by iﬂUUEtqutlnq an Unexoer

rasult. By d;lFur&ntiaLing e

being bound ta a skirlecal

WEEN AN &utooe

2 85 [“A] in order to reach a

- The configuration in (31) has of course the

Loint, we have crested &




heve “made use" of five of *hem- = [

oot only assoc
a. X Is not in the scope of 7

X = also bound to
This applies to normal i

the dafault value The second
F A s Bulst and Smit
This no armonizi ich =urf ; .
5 rmal harmoniz surface as in the praev
with T lue

3 . T 3 the OCP from a)
o. X 1z associated to Fr {f adjacent to a floating ¥ its associated

! F gets delataed The two cas:
This applies te transparent vowels

b, X ig
|

d. % is net in the scepe of F and cannot associate to F oeither:

i ] f 4 i 23] a. L
i This applies te opague vowels which have the dafauit value
@. X i5 in the scope of F and can ass clated to it. ¥ cannot associato

cutside the segmental domain
applies to cpague vowels which hawve the lexiecal value

which is: exact

! ¢ . X is zssgciated to P and cannot be associated to another F out-
side the segmental demsin nor can F associate eo anything ocut=-

Mk side the domain within which 41t ig containead

i

il The configuration for which we have not feund a Durpose yet ks type £, One 8 parractly o
1, Zlghat argoe then L& suparfluous in that case. In fact however, we

i

g | will =show that type £ is suitable for the represantaticn of apague segments Tl ancludi
1 <hich aren't gpreaders. Let us first Doint out schematically what

Sltuation we have in mind;

Fi Qcp F A
| | = e [ 1
| 'lf (A |
LI T AT PR A Yo o St are those whicl
parent vowels)
We have illustrated & case here in which a Segment is associated to & skeletal The projection

point and preseded by an identical subosegment. Bcooxrding to our findinge so
r

far the OCP should apply and

1 should spread bheyang point X. However 1f the i

presence of a segmental domaln boundary leads to pRcity then it is only hridnatn ot

t haw
natursl that the left-hand configuration in (44) will not sonflict with the o T e - T
GCF and that for that reason ne 4 ticm wi take place. Since the autosegm sifalasvaiaed




e with
L1
surface

Mot assoclata

ralue

er Foout-
Ting aiik—

to a skeletal
findings so
wever Lf the
is only

£t with the

:he autosegment

L
m
[
v
o

domain is associabed it will pot spread sither.

oW of two casea, which exactly match

rst case

SXY SLtuation.

Mongolian. According to ch

(1973} &

our s5ystem) doe2s not spread across high

Hawayer, these rounded vowels only unrounded SEQ=

t8 ooour,. What preven the OCP from applying? We suggest that the two cccur—

renoes of [i] are separated by segmental boundavies, L_e. the sscood [u] 45
not only associated to & skeletal point (which prevents it from spresding) but

also bound

gmental domain.

Lowal

nasal spreading, in A

Smith [1982)). Here nasal consonants block the spreading of [H] and

as in the pravious

don't spread themselves, Agaln wWe must prevent

ey

the OCP from applying.

Ihe two cases involwe the

[45] a. | B,  In]fiwdy
..... P S A o
o - 3 " v 3B
whiogh is exactly what we hawve in [(44).=F
The ocourrence of blocksrs which do not spread was denied in Clements &

Sezer (1932), The examples-discussed here suggests that this is too strong a

irrenge 0f such elements

claim. More important however is the faet that the de

predicted by our model.

Let us summarize the proposals we made above. We hawve classified vowels in
two. groups: accessible and Inacosssible wowels. Inaccessible vowels are opague
and are formally: repressnted a3 Segments whosa sogmontal boundaries extend
to the harmonic tier. Accessible yowels fall agart in two categories. There
are those which are underlyingly associated (these are the so called trans—

oarent vowels] ang Ehose which are nok

ciabed (the harmonfizing vowel=).
The projection of segqmental boundaries as well as the presence of underlying

association lines is sither predictable by rule or idiosyncratio,

We hawe Eurt ree showe that the AC's ealy apply to floating autogegments

ang do not hawe to apply cyclically. Te explain why neutral seagments which do

1 a

behave exclusively as opagque we-have adopt

gnd a principle requiring that at most one floating




futosSegment oocurs per merphér

showed thae aur theory predicts the existence af opague

ony span themselves,

Segments

which do in fact happen o

2. Vowel harmony in Turkans and Rari

In this section we will provide a {partial) Autoseqmental analvais af vowEl
harmony in Turkans and Barli. The Nilatic languages in general aspear to o be a
Eruitful t2sting ground for theorios of wowsl harmony and interesting aute—
segmental analvscs have been provided in Levergood ( (984! ¢ Steinberger & vago
(to appear} and Vago 4 Lader

VEo appear) . The last two mentioned publicaticns
deal with Bari ang Turkana, re

2Ctivaly. The authors argue that both systems
present serious problems for What they call 2 "lexical rhonoclogy anglysia™,

o .a straightforward analysis is availabie

within the Cheory of miltileveled
Autosegqmental phonoleogy, as develoned in Wago [in prep, ). Our DUurpose here iz
to show that these "sarioos prabl

can ne dealt with in what we beligve ko
be the mors restrictsd modsl which we propesed in the previcus sectien. We
will noc howsver attoempt to offer 2 cricical discussion of Vago's moltilevelied
theory here,

2el, Turkapa vowsl harmor

c data

The data that we consider

ara r

those that form the basis of Vago
and Leder's &naly

is thenceforth VL) . They derive from Dimmendaal [1983) ang
addit

{as yet unpublisked) rotes which Dicsendaal hae kindly magde avail-
able to both VI and us. We will atteibuots mych weight to Dimmendaal's factual

addenda, which WL have mentloned enly in

Hy

cotnete additiens.

Turkane has nine wvowel

46 [+aTR): T u s o

ified as being [+aTa] or [-a7R], an
harmonize to the stem:

in many cages affixes

oot control -

In the pnext

the opaguen




=i5 of vowel

ppear bo b oa

mrpose he
wit helisve to
secticn. We

Vs maltd levelod

w@sls of Vaoo

wal (1983} and

B avail-

wlaal'a factual

casns affixes

trong’ B ¥
small’ E

'he is strong'
'he is small*

'Sebey! a +
aaran *Boran’ =+

Sebey pereon' |

'"Boran perscn’

AC First sight then we might wish to say that Turkana hzs g system invelwving
oot captrol - in other words that the valus of the foature -:.-'I;'?Rj for the Y

ue of |ATR] holding for the root. We

encountor

xes appear Lo determine the harmonic wvalue

of the root rather chan the other way arcund, as in [48):

(483 tMea] 'eat! ak=15-tma]
g—aimaj=t
ak=imu J—eeni

The firat two words show that € In the third case however,

L+ATR] suffix /eeni/ the root shows up as [+ATR].

ana harmony system is domimant.3Y

i)
"
]

Thére are nc 28 wWhich act as dominant and it is therefors the case

that Turkana stands halfwey between root control and dominant syste it

allows the lexical walue in both roocts and suffives. We arrive at o three-

(l.e. dominant} va&lue on
in roots and suffixes: Turkana
i 4 %]

in any maroheme:: Tunen*

fact that Turkana has

The

three—way distinction and t

both root=comtrol (toward orefixes) and dominant systems shows

legical distinction between root control and dominant =
" prae ¢ 15
L2 not a4 wvery principled or "geep" ope.®*

next three sections we will discuss various complications invelving

poand speclilie sgffix

in [48) there L5 no [ #ATR] counterparc of /4. Thiz means that

[ATR] harmony. In other words Lt does not upder—

{although, as we will




e e B e

e Neutro

=ee later, /fa/ is involved 1N a morphophonenis Letnation in suffixes)

in [47) we =

same poling
the /a/ apoears

1
[+aTR] ang [-aTR] roots. In
ruata

bart af ti

cither [-ATR] vowels o [+aTg]

there is ocne gag in this TeEDRCL: the low wowel CAMNOT b2 proceded

TR Ly = B . e lmm 4 T z
by a [‘.'ﬁ_R_! voWwel. Hente of the Iollowing four representative configqurations

(501 g, [.‘-'._ L. - d,
i The: follow
':'."C‘{ cuoy CUCy
i
s o i

|'-'l_|lJ:!

vowel preceding an /a/. This
. b
o2 blocked by a constraint:

X oy whitre ¥=[a] The dominan
e F:

becanse of

following ¢
In aceordance with & expoct the low

vawel te be opagque, ical value. If we (=6 2
attach a dominant its only vowel, the
opaclty of /a/ becomes Spparent

L) =il

E+ram+ een + B [erameans]

E-BEAT-habityal-a speEt

fr

FBS can be deduced from

he fact that the dominant [+aTR]

influance Root

X N ; P £ o
in which fa/ 18 followesd by an o0 O moxpl

+
L
H
n
il
£
=1
m

manstrace

[ERaleas]
I'—08trich

Spreading to the Dre

ig in both

cpague. Fecall

hat soreading is nan-cyecl

One might argue

sult 4n associating [A] to the profix fES. This

the Iow vowel is Spagques and part of the root, (Wa




&2

same point with reference to the structure in (39),] The autosegment, also
part of the rooc 1s located to the right of the low vowsl. The autosegmental

FOnCESENTaTion

E+ khalf E + kaleas [ekaleas]
The illustrates the opague behavicur of /a/ when occ
cuey
in a guffix:
I.'\
[B5) A. B+ + a2an + ot + Iin [']il'.l.erll';.:r':-T-lr'J
masculine=DERF-habltual-deverbative-plural
oAl THiS e N
B flal AC'S Eal
| - ‘.-""-.__
NI + k1Nim +\ AN Jdn +0f ¥ In L+ kigmm 4 @an + ot + in
The

aminant suffix /ol/ influences the following =

+ but not the stem

becavse of the intervening low vowel, The opacity of /a/ is captured by the

rule {ef.  37):
w2t the Low

lue. . TE wa L56 ) * [a] . [A] —( -

¥ vowel, the T b
[a] [z]
I.e. the segmantal domain of the low vowel is projected cnte the [ATR] tier,
We have secn above that structures in which & low vowsl is preceded by [+ATR]
A [ Sl Efx vowela are ruled out by (50). Such combinations may arise from the conchtenat-

owed by an ion of morphemas:

[al

(57 # [a] ¢ Tl
A k \ B
'L;‘.J"I-- buk %/ FI a 4

'Inf. -POUR OUT-itive'

[t

=
Fu

ar

replaced by f3/, which Dimmendaal describes
as the [-8TR] mid back vowel. Originally the [+ATR] specification spread to

the suffix giving a raised non=rounded wvowel, which was acoustically fairly

E

close to, but not itdentical to the [-ATR] counterpart of fo/ (as in present-




H8110: As things are fow the change

faf, oan ao longer be nterprated

11t of [&] spread.

a direct re

final vowel in (57) L= not a

&8 by this feariure. We will

fa)

assumn that the ruls changing fa/ to /- Ls applied after sproading:

(58] h-ROUNDING

The following of both spreading and A-E

if 4 somewhat

roinding after a

Akan.

al

themealw

Ead

The [A

exical stratum, If a gllide

leads to a siltiacion af disharmony: a following

ay be [-aTa]. Hence glides mist copceur with (Al being bound to their

tal domain. Sinee [A] mose

spread It is mot lexically associzte

Lize low vowels Lides show a gap in their distribution. The: do not occur in
i g o=l ¥

~ATER

Th] roots in post-vecalic posicd

henee (61d) la {1]1formed:33

Non-loaw vowels to theiy

Glid

@5 which &

rowsls acquire

In this exampl
Elides then

Supports the c

that BFR's iptx:

Ihe morphem

B4 2. Hb

[ +aTR]




not ocour Er

[61d] then must be excluded by a constraint.

ves WG 4uo IT the morpheme is not [+2aTm]

Glidas whi

are creatsd in the course of the derivari

from [-ATR] high

vowels ra [+ATR] walue leading to subhseguent spresding:

In this éxample [A] can't spread to the right &

the Iow wvowel.
Glides then act consiatently as opague. As they have the lexical walue, this

the correctness of the viewpoint adopted in

s section, viz.

introdu ical wvalue apply in the lewical stratum.

the opague c3ss

In addition to domimant [+ATRI a suf egars to have suffixes

ixes, Turkana ap

whieh are dominant [=aTR]. In Dimmesdaal (1982c) itz is said that the Dregence

af zuch 4 dominant suffix causes vowels which are [+ATR] grourrting to its lLeft

to bscems [=ATR]. IE

situation would obkain it would be hard ta main—

ot #pecified lexically. However Dimmendaal (p.c.) informs

the facts differant. The differe by be coucial,

The morpheme /ET/ has an invarisble [-ATR] wowel. The influence it may hawve

=33l proceding environment is optiopal and Iocal, as the form in (64b) shows,
If suffix follows a =eries of [+ATR] vowels, only the vowel to its immediate

left may cptionally become [ -ATR]:

The behaviour of «rent from that of the truly dominant

wance. How 4o we 3o-

_FATE ] tahle nén-local 4inf

=0 %¢57 The basic problem is

not opcional local effect (we will deal

lexical rule: cf. below), but

with




Ei8 Hapyy van dev &

rather haw we account

heir imempity.

What wa 2ppear to have here is & caap of ildiosyncoratic opacity, We must

to the vowel of /Et/ ang we can do this by re-
bresenting the vowel as tniaccessible:

[65) [a]— ;- \

Nt

The local influence which fEt/ may have on the breceding context involves

spreading of [-ATR]. Since L-ATR] is only a pHonatic feature and not a phono-

logical feature (cf.fm.25),; the rule in gquestion must be phonetic and post-
lexical. It is not entirely clear what ths format for writing phonetie rules

is, but for the sake of S¥POELTION we will adopt the following formulation:

{66} Regressive Harmony
+h =B
i ok LE)

A osimilar effect to suffixes 1ike FfELS im also cagsed by underlying /a/ appear-

ing as [2] (cf.57):

[B7) B=buk-ar: - @-DoH—=or

In this tyze of situaticn we have the S&me seguence of 2 [+ATR] vowel followed

by a [-aTR] vowel, so it doesn't come a

4 b surprise that the rule in (56} applies
both here and in the ca:

of spague suffixes like /E:i/.3F

The vowel of the invariahle [-ATR] morrhemss behave axactly

the surface
[2]'=s derived from the low vow

1 bat althongh they behave ag bpaque they do

not hawve a predictable harmonie value. In other words we have here pseudo-neutral
vowels which act as Prague. The identification of the Peepdo-neutral wvowels
cannot be made an phonologicsl grounds. Tt must be made on an item-to-ftem

basis. In this case than the opacity iz nos Predictable by rule, as in the case

of low vowels, but zust he directly encoded in'the lexical representation of

the relevant morphemes. Ous theory allows us to that thout needing recgurse

to diacritic features anpg in this sense wea in ling with Clement's original

claio that the autoseqmantal model offers a Etraightforward way of dealing with

The mid vow

ollowing =

{70) aby

In this

We might fao

171} +

7

[ #md

We hawve forn

iona




We must

:his by re-

lebic rules

cmulation:

og SR/ appear-

ke the surfa

que they do
2 piinido-ne

ral wowels

ing recourse
mt's original

dealing with

harmony

. Clemsents (197611,

I N Relgrmong

A final complication that wa will discuss Lnvolw

whereky

mid wowels In the root couse opague [-ATR] vowels to

to become | +ATR [. Cases where this change occours involve either the low

)} or [ =ATI

ichanged to | opagque s

tfixes. Like /rE/. This srocess leads

to alternations of the following sort:

i
(2]

Only mid vowels erigger the rule (¢f. 8

|

(83} abukar: " Fabukor

mid vowel must form pact of the root, e.g. there is no alternatien of the

fallowling sort:

(703 2hunars = *abunare

In this last example we do £ind the for

wa might formalate the rehaormony rule as Follows:
() A =R
e L
u "y
[
e formylatsd this rule &5 & post-lexical phonetic rule, hecause it opar-—

optionally. It is clear why

takes pre OVET
rule (66), preventing the ocourrence of a form 1ike [awonere]. Reharmony is

oore E_EEE‘lfl': than Fegreggoive Harmony.

In the prewvio ynoratic opacity. Cur sense fox

aymmetry makes uUs search for "idiosyncratic neutrality™. In Steinberger & Vago
{1985}, vawel harmony system of Bari (Eastern Nilotic) is

analysed. This syscem is based on |ATH | and involwves two sets of five wvownls.




The low vowal /3 doas nor alternate in all envirenpants, In

LOVaT

ably [ '-.-‘-.Tﬁ:‘

nd icte as Cpague. Wa

cocld exprege

hig par

formulag ing ¢

following morphological

oned constraing, Stating that
the low vowel ig OPague 1fF it pecurs in a

i — sl Y

in prefizes

In addition some ronks

B2, Such cases pose. oo
Problem, aince £

aimply disharmenic,
The authors

2ature of this System,
which involyvas

of examples {ig taken
from Hall anpg Yerkwe

a. Wa 'got 'ba gane’

Y. KEm 'maddiat

7 'be paddied away?
. ring 'reproach’ ‘taks away by force!

'carcy betwesn ruwg! ‘cary thiz way!

Ik sach of che

=

i
%
M
a
i
L
0

i

m

following. The sacend Suffix added ale-
BInates In accordance with =he harmony requiremant._ If the root iz [+ATR] we

Lne? ] and [dya] I the root ic

is [-ATR] we get the | —aTR]

eculiar about the forms in (73) is +h

Sufflx we find ap invariable g

Ely these maffiies 25 Transparsnt. Sin

the lexical v

Eyzoe of harmony that we found is
il suffixes which aeg like
With a high vawel act as Lr

number™ whish a

ftcal .—v'r.c-r;::::.:r,- fapen g DATE

neutral wvowelz have the oz
Thug, £f &g +ATR  autoseqmant of neubiral wowsls s

MOLDING Lo prevEnt it From spreading. [

+ATR wvalue of neutral vowels gust be

Specy

and reasons

logical gron
based. It ac
logical cour

dealing witr

W
b.




it is not possible o predict it by general rules. In som, we See no abvious

and reasonable solution to the problem that neutral wvowels pose. for current

versions of sutosegmental theory The treatment-that then L3 proposed within

the moltileveled model is ko

SREEEN TS mentally as

ACEOE

segments which are segment-
iz mot specific to tha case at hand. We hawve

that trar rrent vowals in goeneral are problematlc for |

standard versions of the autosegmental model. The difference betwesen trans-—

parent vowels in Barl and transparent vowels in Hungarian is that Lln the latter

gaents could be fdentified on purely phono-

rounds, whareas in Bari the identification is essentially morpheme—

[
a
i
[5 8
]
=]
=
(e}

Tt now becomes clear that the high wvowel transparent suffixes form the

Fh

logical counterpart of the cpague suffixes in Turkana. In both c i WE are

lezling with what we have called p: vowels, In the case of Turkana

wvalue. In the

s& vowels must be 1Ly, bDecause they have the defaul

case of Barl ey may act neu v because they hawe the lexical walue.

the neutral suffixes in Bari should pose no problem then

for the theory which we have argused for in section 1. Baing neutral the vowel

of the SEEfix /{i/ will be represented as being lexically associated to [A].
he two relevant derivations, corresponding to (73a) and (73b} rum as follows: °

: 2. [l [&] oce [a] led B [a]
i TN
W I ot o
wAra+ ] 14 ez wAT AR+ I +n E? WwarTa+ i, . - S
—== [werajine? ]
b [al] PI

& Lransparent

In (74b] nothing happens at ail. The underlyi

the phenetic Interpreration.

point more clea the neutral

bring CaAERE:

Phonological




Neutra

T4

Tug] n | Bari

L +1ow] Vowal | f+aTﬁj Suffixas
?ar.

[+lew] ix vnwall

We are aware of tha Lact th Can and shoylyg be saiqg About the harmcny

‘tem of mgrg, Here wa liaq "L goal ang e meraly Wanted tg polp

QUL that tha neutral :—*A’."R:
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: ien of both segmental and gmental approaches
Lo Hungarian vowel harmony we refer to Van der Sulsc {1985,

= j: 'The short /fe/ &
Wa will get

pivally wacillatesn botween transparent and opague behavioor.
rn to this point below.

4. iz is possibly due to a segment structure rule which applieg hefore the
's, although Clements doesn't state this explicitly. In any case the
Baut £he harmeny redictability of [-8] on sen-low unrounded vowels mist be capbured in
redundancy rule.
ted to point
3. he ac's assumed fe are those proposed in for example Clements and Sezer
foel B ra et — ] - - 7 E 2 3
sl repranent [1882) . AC's zpply from left-to-right to £ ating and associated auto—
segments alike, but association of a fleating autosegment Has preference
over assaclation of a non-float ng autosegment. In cases of ambdiquity
roach, Chse rightward spreading takes precedence.
pregicted by &. In thie artiele capitals represent phonological segments not (vet)l associat-

&d to an autosegment. Once association haa takan place we use lower case
letters corresponding to the surface form. We leave out the skeletal tisy
in most cases for the sake of simplicity and pretend that all bot the
harmonic features are bundled on ooe tier.

f. PRoots which only contaln neutral wvowels are caelled peutral vowel roots.
Below we will discuss the behaviour of neutral wowel roots of which there
will appear to be two ty those which take front suffixes [the reqular
ones) and those which take back auffixes. Thers is 2 word formation rule
Wiich creates neutral vowelrobts. From a proper name like Tibor a hypoecaristic
form Tib- can be derived bw truns The pesulting root Tib behajas
like a regular neutral vowel root in that it takes front suffixes, ag. in
Tibinek. cf£. klara —3 Elarinak.

B. Wo assume hers famlliarity with the theory of Texical Phonology, in
the notion stratum has a well defined meaning. CEf. Xiparsky (1982)
wn (1862].
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saffin vowe! e i idress here first hae: Tood o T
B segmeEnts u Surfix wvowel. The problem we address here first has logical priority

[-B] cannot spread to the second root vowel it follows "fes
skip" conditien, which we will discuss below inm sect. 1.2.4.

that it cannot go to the soffix wvowel.

wel harmony

18. Within the approach that we propose ip ssct. 1.3.2. Lt will in fact not
sary to inveke the BCC o prevent spreading in the cases of ‘dis-
harmonic: roots.
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will -come back ta the use of single-valued features in sect. 1.3.1;

the Elswhere Condition regoires that Af two rules can apply to
uration, the more specific rule will take precedence.
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The derivation parallels the one given in (lb=d).

Botentially problematic is a chird case raported by Vago. In Forest
Cheremis we fi both: front-Back and rounding harmony
dees not induce rounding. Aowever in a few cases we wl fa) occurring
in the final syllable of a pol YE Towed by the rounded
allomorph. In sach case the vowels preceding fa/ are rogan

e Low wvowel /Ja/f

vllabic root f

A related problem is that the Ostyvak case menticned in feotnote 17
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L be accounted for by assuming that in Ostyak [ +Back T da t lexical

value, rather than [-Back 1- that caae the non-low unrounded vowels of
Ostyak must count as opagqie in accordance with the theory presented,
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We would exclude the possibi ¥ of analysing Ostyak in twe different wWay
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