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ABSTRACT

CONSPIRACY IN HISTORICAL PHONOLOGY

SeanJacobCrist

DonaldA. Ringe,Jr.

Historical soundchangehasbeenmodeledin Optimality Theoryas a changein the

rankingof constraints.In the simplestcase,the surfaceeffectsof a constraintreranking

canbestatedin termsof a singletraditionalrewrite rule. However, therearealsorerank-

ingswhosecorrespondingsurfaceeffectsarediverseandcomplex, andcannotbestatedas

a singlerule. It is this consequenceof OT which I explore in this dissertation,examining

conspiraciesof historicalsoundchangesin earlyGreek(theeliminationof *j), in WestGer-

manic(theneareliminationof voicedfricatives),andin Slavic (theeliminationof syllable

codas).
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PIE Proto-Indo-European
PGmc Proto-Germanic
pl plural
PWGmc Proto-West-Germanic
Russ Russian
SC Serbo-Croatian
sg singular
Skt Sanskrit
SPE SoundPatternof English
SR surfacerepresentation
TA, TB TocharianA, TocharianB
Thess Thessalian
Ukr Ukranian
UG UniversalGrammar
UR underlyingrepresenation
US UpperSorbian
WGG WestGermanicGemination
WGmc WestGermanic
WS WestSaxon

The languagenamesSlovak, Slovenian,Slovincianwill bespelledout, aswill Polish,

Polabian.Standardabbreviationsfor featuresareused([cons],[son],etc.).Datesaregiven
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usingthesecularBCE,CEnotations.

Transcription conventions

When speakingwithin a particularsubfield (modernformal phonologyvs. one of the

branchesof Indo-Europeanlinguistics), I have followed the transcriptionconventionsof

that subfield,at the expenseof consistency acrossfields. This means,for example,that

theIPA /a:/� /a/ will beusedin a sectionconcerningmodernphonologicaltheory, but the

traditionalā� ă will beusedwhendiscussinga PGmcor PIE reconstruction.Theproblem

is onefor which thereappearsto beno satisfactorysolution.

ClassicalGreekwordsremainwritten in theGreekalphabet,asdo reconstructionsdat-

ing from Proto-Greekor later, while LinearB wordsaretranscribedinto theRomanalpha-

bet,following usualcustom.

Slavic wordsaretranscribedinto the Romanalphabet,exceptingthe yer characters�
and � . TheSlavic category resultingfrom themergerof PIE *a and*o is transcribedby

Shevelov (1965)as* oa,but I will follow Schenker(1995)in transcribingit as* ă (or simply

*a). ThePIE category * ĕ is sometimeswritten * ea,but I will follow Schenker in writing it

as* ĕ (or *e). TheSlavic reflex of PIE * ē is written with thetraditionalcharacteře,known

as“yat”.

/j/ is generallyusedthroughoutfor thepalatalglide,includingin transcriptionsof Proto-

Germanicandin prehistoricGreek,whereit is writtenby someauthors.However, y is used



xxi

in reconstructedPIE forms,following unanimousconventionalpractice.

Note regarding glosses

I have attemptedto supplyglossesfor all forms cited. In caseswhereauthorshave not

includeda gloss,I have generallysupplieda glossfrom the standardreferences.In the

interestof avoiding clutter, I have not listedcitationsfor suchglosses.Sourcesconsulted

include:

Greek Liddell andScott(1852)
Liddell andScott(1871)

Old English ClarkHall andMerritt (1962)
Gothic Wright (1910)

OHG Wright (1888)
OS Gallée(1910)

Any errorsin theglosseswhich I havesuppliedaremy own.



Chapter 1

Intr oduction

... Therehasbeensomecontroversywhethersuchgoal-orientedor teleologicalde-
velopmentshave any historicalreality or whetherthey arenot ratherfigmentsof the
imaginationof historical linguists. For onemay well askhow, say, the first gener-
ationspeakers,makingthefirst stepin a goal-orientedseriesof shifts,canpossibly
know — or control— whatfurtherchangeswill beundertakenby futuregenerations
of speakers....A first changegivesriseto a laterresponsechangewhich in turn may
lead to yet other responses.By and large, then, the teleologydoesnot consistin
any preconceived ‘grandplan’ or ‘strategy’ but evolvesthrougha seriesof ‘tactical
decisions’,in responseto thesituationat agiventime.

... however... [c]asesliketheseseemto requiretheassumptionthatatacertainpoint
theresultsof various‘tacticaldecisions’alongthewaymaybuild upenough‘critical
mass’toestablishacleargoalfor furtherchanges,andfromthatpointonward,all that
mattersis theaccomplishmentof thatgoal,no matterwhetherthis is broughtabout
by an irregularapplicationof otherwiseregularsoundchanges.Thevery regularity
of theseconspiracies,however, shows that they are not just figmentsof linguists’
imaginationsandthat,whatever their explanation,they mustbeacceptedasgenuine
historicaldevelopments.

Hock, 1991,p. 164-5

In a modelwherehistoricalsoundchangeis equatedwith a changein relative ranking

amonga setof phonologicalconstraints,a singlechangein rankingcanpotentiallycorre-

spondto multiple traditionally formulatedsoundchanges.Thesurfaceresultsof a single

rerankingarepotentiallydiverse.

1



2

Viewedtheotherway around,therearemany instancesof groupingsof historicalpro-

cesseswhichtraditionalandgenerativeaccountshavebeenobligedto treatasbeinghaving

no formal connectionto oneanother, evenin caseswherethereis someapparentcommon

threador trendamongthoseprocesses(Jakobson,1929;Kiparsky 1995,p. 642;Hock1991,

p. 164-5). With the appropriatetheoreticaltools, however, sucha trendcanbe captured

formally, andthevariousindividual processescanbeformally treatedastheoutcroppings

of asinglemoregeneralsystemicchange.

It is thisconsequenceof OptimalityTheory(PrinceandSmolensky 1993,etseq.) which

I will explore in this study. Using datafrom WestGermanic,ClassicalGreek,andearly

Slavic, I will examineclustersof historicalsoundchangeswhich have traditionally been

analyzedas separate,unconnectedprocesses,but which neverthelessseemto somehow

conspiretowardsomecommongoal,suchastheeliminationfrom a languageof a partic-

ular contrastive segmentor of a particularsyllabletype. For eachof the threehistorical

conspiracieswhichI will discuss,I will show thatthefundamentalunity behindthediverse

processesmakingup the conspiracy canbe straightforwardly statedin termsof a single

constraintwhoseranking changesrelative to the other constraintsin the grammar. The

centralthemewhich I will bedevelopingis thatOptimality Theoryallows usto make for-

mal statementsof historicalsoundchangeat a level of generalitynot attainableunderany

previoustheoryof phonology.

The remainderof this introductionis divided into four sections.First, I will discuss
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somegeneralissuesconcerningthe natureof soundchanges.Second,I will discussthe

specificsof modelingsoundchangein OptimalityTheory. Third, I will briefly discusssome

areasin phonologicaltheorywherethefield hasnotreachedaconsensus(featuregeometry,

moratheoryvs. X-slot theory, etc.); while my centralthesisdoesnotbearcrucially on any

of thesequestions,I will make somechoiceson thesematterswhich I will observe in the

followingchaptersfor thesakeof consistency. Finally, I will discussthetypesof constraints

within OptimalityTheorywhich I will beassuming.

1.1 Remarkson the nature of soundchanges

UndertheNeogrammarianconceptionof soundchange,soundchangesapply“with ablind

andinescapablenecessity”(Osthoff 1878,citedin Collinge1995,p. 205). Soundchanges

aresaidto applywithout regardto their consequences.

Saussure(1916,discussedin e.g. Joseph1995,Hock 1991)emphasizedthedistinction

betweenthe diachronicandsynchronicstudyof language.Saussurewasconcernedwith

thestudyof a languageasit existsat aparticulartime in themindsof its speakers:specifi-

cally, asasystemgovernedby its own internalsetof principles(“...a wholly self-contained

network of relationshipsamongelementswhich,asdiscussedabove,havenopositivecon-

tent or value,but only the negative valuegeneratedby their differing from oneanother.”

[Joseph1995,p. 238]).

Thesetwo ideas— the Neogrammarianconceptionof soundchangeas blind to its
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consequences,andtheSaussureanconceptionof languageasasystemgovernedby purely

synchronicinternalprinciples— arediscussedby Jakobson(1929),whonotesthatthereis

a problemin simultaneouslyacceptingboth. If we acceptthata soundchangeis blind to

its consequences,thenit follows thatsoundchangesareeventswhich occuressentiallyat

randomin thehistoryof a language(or at least,asDon Ringep.c. pointsout, “becauseof

processesexternalto thegrammar, so thata formal analysismustmodelthemasrandom

events”); for if the probability of a particularchangedependson internal factorsin the

language,thenthechangeis notblind to its consequences.Theproblem,Jakobsonsays,is

that theinternalcoherenceandsystematicityof languagearenot whatwe would expectif

a languageataparticularpoint is historyis merelythehistoricalaggregationof theoutputs

of randomlyoccurring(albeitexceptionless)changes:

“La conceptionnéo-grammairiennede l’histoire de la langueéquivalait à l’absence
de théorie. La théorie d’un processushistoriquen’est possiblequ’à la condition
quel’entité qui subit leschangementssoit consid́eŕeecommeunestructurerégiepar
deslois internes,et noncommeun aggloḿeratfortuit. La doctrinedeSaussuresur
la langueconsid́eŕeecommeun syst̀emeétablit les prémissesnécessairespour une
théoriede la languecommefait synchronique,mais elle continueà attribuer à ce
syst̀emesynchroniqueuneorigine fortuite, elle continueà envisagerla diachronie
commeun aggloḿeratdechangementsdeprovenanceaccidentelle.Une théoriede
la diachroniedela languen’estpossiblequesousl’aspectduprobl̀emedesmutations
destructureet dela structuredesmutations.” �

(Jakobson1929,p. 109)�
“The Neogrammarianconceptionof thehistoryof thelanguagewasequivalentto theabsenceof theory.

A theoryof ahistoricalprocessis only possibleon theconditionthattheentity whichundergoesthechanges
is regardedasa structuregovernedby internal laws, andnot asa fortuitousagglomerate.The Saussurean
doctrineof treatinglanguageasa systemestablishesthepremisesnecessaryfor a theoryof the languageas
synchronicfact,but it continuesto allot to thissynchronicsystemafortuitousorigin; it continuesto consider
diachrony asanagglomerateof changesof accidentalsource.A theoryof thediachrony of languageis only
possibleunderconsiderationof theproblemof thechangesof structureandthestructureof thechanges.”
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Jakobsonthusarguesthatsoundchangemustsomehow berequiredto apply in sucha

way asto continuallyrenew theorderlinessof thesystem(whatever themechanismgov-

erningthis patterningof soundchangemight be). As evidencefor thehigher-orderorga-

nizationandapparentgoal-directednatureof soundchanges,Jakobsondiscussesat length

theOpenSyllableConspiracy of Slavic (which I will discussin Chapter4), andnotesthat

numerousrulesapplyingover several centurieshadan apparentdirectionalityor goal, in

this casethatof eliminatingsyllablecodas.

Kiparsky (1995) expandson the point madeby Jakobson,noting that “a batteryof

blind soundchangesoperatingon a languageshouldeventuallyproducesystemswhose

phonemicizationby thestandardprocedureshouldviolateeveryuniversalin thebook.” To

takeoneinstanceof thegeneralproblemKiparsky is discussing,it shouldbeafairly simple

exerciseto artificially arrangea sequenceof soundchanges,eachattestedfrom thehistory

of somelanguage,which,whenappliedaccordingto aparticularrelativechronology, have

the cumulative effect on someselectedlanguageof eliminating all of the phonological

contrastsfrom that language,leaving all of the entriesin the lexicon asba-ba-ba-ba. If

soundchangesaretruly blind to their consequences,suchcasesshouldsometimesarise;

yet they have never beenobserved. Clearly, thereis somethinggoverningphonological

changewhichpreventssuchcases.

Somehave attemptedto give a functionalexplanationto this sortof problem:a sound

changeis dispreferredif it eliminatescrucialcontrastsin thesystem.But this is merelya
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restatementof theproblem,notahypothesisregardingthemechanismresponsible.Similar-

ly, onemightarguethat“universalgrammar”wouldnotpermitasystemwith nocontrasts.

Likethegreatmajorityof modernlinguists,I acceptthatthereis aninnate,psychologically

realuniversalgrammar, but merelyinvokingUG in this casedoesnot constitutea solution

to the problem. What would be neededis somehypothesisregardingthe mechanismby

which UG would prohibit theparticularproblematicsequenceof thesoundchangesasar-

rangedin thethoughtexperimentabove,while permittingthosesamesoundchangesin the

variousactuallanguageswherethey did in factoccur(andfrom which they wereplucked

for thepurposesof thethoughtexperiment).

To dealwith thissetof problems,Kiparsky proposesanexplanationrelatedto language

acquisition(this generalsortof approachis not uniqueto Kiparsky; seee.g. Hayes1996,

p. 29). Specifically, he claims that thereis a kind of naturalselectioninvolved among

possiblesoundchanges;therearecertainpropertiesof thedataconfrontingthechild which

have a greaterprobabilityof beingphonologizedby thechild thanothers.Thereis a great

dealof phoneticvariationin thelanguagedatawhich thechild hears,but thechild doesnot

incorporateall of this variationinto his or herphonologicalmodelof thelanguage;rather,

the learner“selectively intervenesin thedata,favoring thosevariantswhich bestconform

to thelanguage’ssystem”(p. 655).

Thus, the probability that a particularsoundchangewill occurrelatesdirectly to the

probability that a particularvariantwill be acquiredinto the grammarof the child. The
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child’s biasesrelateat leastin part to thepresentstateof the languagebeingacquired—

henceit is no surprisewhenwe observe thatdeletionis lesslikely to beaccompaniedby

compensatorylengtheningif the languagedoesnot alreadyhave a lengthcontrast,or that

novel geminatestendto be formedthroughassimilationonly in languageswhich already

have geminates(Kiparsky, p. 656). AlthoughKiparsky doesnot discussit in this connec-

tion, I wouldgo furtherandclaimthatthechild’sbiasesareaproductnotonly of pressures

within the phonologyof the languagebeing acquired,but also of the particularproper-

ties of the humanarticulatoryandauditorysystem(Ohala1983,Hale andReiss1999).

The latter assumptionhasimportantconsequencesfor the theoryof phonology;in short,

theremight bepossiblephonologieswhich arepermittedby theuniversalgrammarof the

phonologyfaculty, but which nonethelessnever occur, becausethey aredispreferredby

extra-phonologicalbiasesrelatedto productionandperception.If this conceptionis cor-

rect, thenit neednot bethecasethat thephonologyfaculty is directly concernedwith the

phoneticnaturalnessof phonologicalprocesses;thetendency for phonologicalprocessesto

bephoneticallynaturalmaybemerelythebyproductof thecontext in which thephonolo-

gy facultyhappensto exist, ratherthananinherentpropertyof thephonologyfacultyitself

(Anderson1981;HaleandReiss,1999).

I agreewith Kiparsky’sgeneralapproach,i.e. thattheselectionof thosesoundchanges

which actuallyoccurhasto do with biasesin languageacquisition.However, at leastone

amendmentis neededto accountfor whatis known abouttheway in whichsoundchanges
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in progressproceed(and the amendmentI will discussis an enlargementof Kiparsky’s

view ratherthana refutationof it). Onepossibleinstantiationof Kiparsky’sapproachis to

claim that languagechangereducesto meremistransmissionof the languagefrom parent

to child; underthisview, changeoccurswhenthechild acquiresagrammarwhichdoesnot

perfectlymatchthatof theoldergeneration.If this is thewholestory, thenin caseswhere

a soundchangeis in progressin a speechcommunity, we shouldfind only two typesof

speakers: 1) olderspeakerswho have theearliergrammar, andwho emit theoldervariant

100%of the time; and2) youngerspeakerswho have the innovative grammar, andwho

emit theoldervariant0% of thetime.�
Thispredictionis clearlyfalse.Theevidencefrom modernsociolinguisticinvestigation

of soundchangesin progressoverwhelminglysupportstheconclusionthatsoundchanges

involve variation within speakers betweenthe original and innovative forms, with each

successive generationemitting the innovative form a higherpercentageof the time than

the precedingone,until the changehasgoneto completion(seee.g. Labov 1994,ch. 3

“Observationsin ApparentTime”, andch. 4 “Observationsin RealTime”). Clearly, when

achild acquiresa language,heor sheacquiresasystemin which thepointsof variationare

thesameasthosein thegrammarsof theprecedinggenerationof speakers,at leastin the

normalcase:

“Thereis little evidenceto supportthenotionof a language-learningfacultyisolated
from socialandhistoricaldevelopments.On thecontrary, childrenappearto focus�

Of course,asDonRingep.c.pointsout, it canoftenhappenthatthereis aconsiderableoverlapbetween
theoutputsof theold andnew systems.
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sharplyon thepatternof socialvariation,andsoreproducethehistoricallypreserved
variablepatterns”(Labov 1989,p. 96).

It follows thata true phonologicalreanalysistakesplaceonly at theendof thesound

change,whenthepercentageof theoldervariantbeingheardby thechild dropsbelow some

critical threshholdnecessaryfor its incorporationinto thechild’sgrammaticalsystem.

This is not to saythat the mechanismdiscussedby Kiparsky doesnot play a crucial

role in determiningwhich soundchangeswill occur, and which will not. The kind of

sifting discussedby Kiparsky, I believe, is responsiblefor theselectionof thosepointsof

variationwhichcometo bepropagatedthroughoutthespeechcommunity, andwhichhave

a reasonablechanceof proceedingto completion,barringsomeinterruption.

1.1.1 On the nature of underlying representationsduring soundchangein progress

To make moreprecisean ideadiscussedin theprevioussection,we candistinguishthree

groupsof speakersfor any soundchangein progress:

1. earlierspeakerswho emit theoriginal form 100%of thetime;

2. speakerswhovarybetweentheoriginal andinnovativeforms;

3. laterspeakerswhoemit theinnovativeform 100%of thetime.

Thereneednot beany overlapin lifetimesbetweenthosein group1 andof thosein group

3.
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A soundchangeofteninvolvesachangeto thesystemof contrastswithin thelanguage

(Hoenigswald,1946).For thosesoundchangeswherethis occurs,I will take it asobvious

that speakers in group1 have the original setof underlyingcontrasts,and that speakers

in group3 have a setof potentiallyrestructuredunderlyingcontrasts.ThequestionI will

considerhereis thestatusof thesystemof contrastsfor group2.

Thereareat leasttwo possibilities:

 The speakers in group2 maintainthe original setof underlyingcontrasts,andthe

original underlyingform is sometimesconvertedto the innovative surfaceform by

variablesynchronicprocesses

 Alternatively, it might bethat thespeakersin group2 have a restructuredsetof un-

derlyingcontrasts,andtheinnovativeunderlyingform is sometimesback-converted

to theoriginalsurfaceform,againby variablesynchronicprocesses.(I will rejectthis

possibilityfor reasonshaving to dowith thedefinitionsof soundchangeandmerger,

to bediscussedbelow.)

If we allow for bothpossibilities,thenthereis a muchlargersetof possiblehypothesesto

consider, andwewouldpresumablyhave to decideonewayor theotherin eachindividual

caseonthebasisof economyarguments,etc.However, I will assumethatspeakersin group

2 alwayshave theunderlyingformswith theoriginal contrasts,becausethis falls out from

thedefinitionof thekind of soundchangeunderconsideration,asI will now discuss.
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We candistinguishtwo broadkindsof soundchange:somearemerelychangesin the

way a phonologicalcategory is phoneticallyrealized,without any changesin the system

of phonologicalcontrasts.Thesecondinvolvesphonologicalmerger, possiblymergerwith

zero(Hoenigswald,1946). In this study, I will beconcernedonly with thesecondkind of

soundchange;this is partly by necessity, becausethephoneticsof theprehistoricsystems

I will beconsideringlie outsidethegraspof thecomparativemethod.

By definition, the kind of soundchangeI am consideringinvolvesa lossof contrast.

As a matterof conceptualnecessity, it follows that whena soundchangeis in progress,

theindividualswho vary betweentheearlierandinnovative forms(i.e., theunmergedand

merged forms) maintainthe sameset of underlyingcontrastsas thoseof the generation

prior to the inceptionof the soundchange. For example,considera situationwherea

languageoriginally contrasted/i/ and/e/, but where/e/ is now in the processof merging

into /i/. Thespeakersin group2 havetwo categories,onerealizedas[i] andonerealizedas

[i � e]; thus,despitethevariationin surfacerealization,thesespeakersmusthave thesame

setof underlyingcontrastsasthespeakersliving prior to theinceptionof thesoundchange.

For this reason,all of the tableauxin this study will show the original form as the

underlyingform. I will presentpairsof tableauxwith the ‘before’ and ‘after’ rankings;

but it shouldbe understoodthat the ‘after’ form representsa rankingvariably found for

speakersin group2. Theoriginal underlyingform presentedin the ‘after’ tableauxmight

not be thesameastheUR for speakersin group3, becausetheremight no longerbeany
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evidencefor theUR asit stoodprior to themerger. Speakersin group3 would not beable

to deducetheoriginal UR unlesssomekind of morphophonemicalternationis left behind

afterthesoundchangehasgoneto completion.

1.1.2 Modeling soundchangein Optimality Theory

Thestructuredvariationin speechis clearlya partof thespeaker’s competence;but most

mainstreamtheoriesof phonologyfor thepasthalf centuryhavebeenconstructedoverdata

from which variationis artificially excluded,i.e. the speechof an idealizedspeaker in a

homogeneouslanguagecommunity(Chomsky 1965,p. 3). This approachto the formal

modelingof thehumanlanguagefacultyhasbeenextensively criticized(Labov 1972;Guy

1980;Reynolds,1994,etc.). In thewordsof Labov (1972b,p. 125,citedin Reynolds1994

p. 26), “We arenow in theprocessof producinga greatmany well-formedtheorieswith

nothingto standon: beautifulconstructionswith ugly feet.”

Optimality Theory(PrinceandSmolensky 1993,et seq.) proposesto modelthespeak-

er’s phonologicalcompetencein termsof a setof violable, ranked constraints.Reynolds

(1994)reconcilesOptimality Theorywith the observedvariationin phonologicaloutputs

by assumingthat the relative rankingof constraintsfor a givenspeaker at a giventime is

notnecessarilyfixed.Variationin outputscorrespondsto variationin constraintranking.

A well-known problemin synchronicanalysiswhichgenerativeapproacheshavenever

beenableto resolve is thetendency for disparaterulesto conspireto maintainsomeglobal
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pattern,e.g. variousepenthesisanddeletionrules to maintaina particularsyllable type

(Kisseberth,1970). Perhapsthestrongestargumentin favor of Optimality Theoryis that

it resolvesthis problemby statingtherequirements(e.g. syllabletype)directly ratherthan

concerningitself with individual processesto maintainthem (epenthesis,deletion,etc.;

PrinceandSmolensky, 1993).

Soundchangehasbeenmodeledin Optimality Theoryasthererankingof constraints

over time (Reynolds,1994;Zubritskaya,1994;Anttila, 1997). Thereis thusa prediction

thatachangein constraintrankingmightmake itself felt throughaconstellationof surface

changeswhich couldnot necessarilybeconflatedif historicalsoundchangeis modeledas

a sequenceof orderedrules. This, I argue,is exactly whatwe find; aslanguageschange,

weobserveapparentconspiraciesof historicalprocesseswhich cannotbeconflated(either

becausetheprocessesarenot of thesametype,suchasinsertionanddeletion,or because

of problemsin the relative chronology). OT offers a promisingmeansfor capturingthe

relevantgeneralizations.

I will assumethe generalmodel of Reynolds (1994), where the variation of sound

changein progressis connectedwith variability in constraintranking;by extension,acom-

pletedsoundchangeis onewheretherelevantconstraintshavecometo restin asinglerank-

ing. However, my focusis not on thesortof synchronicvariationdiscussedby Reynolds;

indeed,thenatureof thedataunderconsiderationhereforceanabstractionaway from this

type of variation. In the following analyses,I will be treatingsoundchangesasabrupt
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rerankingsof constraints.Obviously, this is not intendedto be a claim abouthow sound

changeworks;rather, anabruptrerankingis anunavoidableabstractionwhich standsfor a

periodof variationwhich is prehistoricandunrecoverable,but is presumedto haveexisted,

evenif wecanonly observe its endproducts.

Thetaskof thelinguist in describingahistoricalsoundchange,then,is to work out two

grammars(‘before’ and‘after’) whosesetsof constraintsareidentical,but whoserelative

rankingof thoseconstraintsdiffers. The ‘before’ grammarmapsthe original UR to the

original surfaceform; the ‘after’ grammarmapstheoriginal UR to the innovativesurface

form. In the casewherea constraintgraduallyrises in ranking over many generations

of speakers,giving rise to soundchangeswhich demonstrablyhave a particulartemporal

ordering,therewill bea seriesof ‘before’ and‘after’ grammars,with the ‘after’ grammar

of eachstageof thechangeservingasthe‘before’ grammarof thenext.

1.2 Somechoicesin phonologicaltheory

I turnnow from theassumptionswhicharecrucialto theanalysesin thefollowing chapters,

and considersomepoints which are not crucial for my purposeshere. My reasonfor

consideringthesepointsis merelyto beconsistentthroughoutmy analyses;asnotedbefore,

I believe thatit is possibleto makedifferentchoiceson thesepointswithoutdisruptingthe

mainthemesI will bedeveloping.

During the1980’s andearly1990’s, themajor trendin phonologicalstudywasto ac-
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countfor patternsin termsof representations(featuregeometry, underspecification,etc.).

As OT hasemerged,somephonologistshavebackedoff from this approachto varyingde-

grees,preferringto accountfor patternsin termsof constraintranking(mostradically, e.g.,

Hammond1995;Golston1996;cf. lessradicaldeparturessuchasPadgett1995).Thereis

a fairly wide rangeof opinionin thefield on thisquestion;theapproachI will assumehere

is thatrepresentationsplayanimportantrole in producingtheobservedpatterns.

1.2.1 Featuregeometry

In the1980’sandearly1990’s,theinternalstructureof segmentswasacentralquestionfor

thefield of phonology. Numerousviews on thematterhave beenput forward (Clements,

1985;Sagey, 1986,discussedin McCarthy1988andin ClementsandHume,1995;Mc-

Carthy1988;Hume,1992;Nı́ Chiośain andPadgett,1993;seeClementsandHume1995

for anoverview of theissues).

Most authorsassumethat featuresare in somekind of hierarchicalarrangement,al-

thoughit hasalso beenproposedthat the relationsbetweenfeaturesare properly char-

acterizedin termsof setmembership(Padgett,1995). Accountsvary considerablyon the

particularfeaturesassumedandthespecificrelationsamongthosefeatures;theentireques-

tion is oneon which thefield hasnever cometo a satisfactoryconsensus.This unresolved

issuehasreceived little attentionin recentyearsas the field hasturnedto the particular

questionsposedby Optimality Theory.
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Throughoutthis text, I will assumethefeaturegeometryput forwardby Hume(1992;

developedfurther in ClementsandHume,1995. My main reasonfor choosingthis par-

ticular featuregeometryis that it offers a naturalstatementof someof the palatalization

processeswhich I will be discussingin Chapter2 (cf. Hong 1997, who makes useof

Hume’s featuregeometryin anOT accountof palatalizationprocessesin Korean).

However, noneof theanalyseswhich I will put forwardrely cruciallyon thisparticular

featuregeometry. For this reason,I will notarguefor Clements’andHume’sview overthe

alternatives,but ratherwill merelysummarizethedistinguishingcharacteristicsof Hume’s

model. For all of the casesI will discuss,I believe that it is possibleto substitutesome

otherfeaturegeometry, makingrelatively minor technicaladjustmentsto the formulation

of specificconstraintswithout requiringchangesin therelativerankingof constraintsor in

thegeneralthrustof theargument.Therefore,in caseswherethetechnicalformulationof

a particularconstraintcrucially referencesthefeaturegeometry, I will make it my practice

to discussin generaltermswhat theconstraintmustaccomplish(regardlessof thefeature

geometryone chooses)beforegoing on to formalize the constraintin termsof Hume’s

geometry.

Likewise,in caseswherethedetailsof thefeaturegeometrywouldserveonly to obscure

themoregeneralpoint,I will optfor convenienceandclarity ratherthantechnicalaccuracy.

Thus, I will sometimesusesuchnotationsas the familiar [-back] ratherthan
VPlace

Cor
,

makingparentheticalnoteof suchdeviations.It is truethat[-back] hasno formal statusin
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Hume’smodel,but [-back]hassuchabroadcurrency amonglinguiststhatI will useit (and

othernotationsof its kind) asaconvenientshorthandexceptwherethetechnicaldetailsare

important.

Thesalientpropertiesof Hume’smodelareasfollows:

1. LikeNı́ ChiośainandPadgett(1993),but unlikemostothers(Clements,1985;Sagey,

1986;McCarthy, 1988),Humearguesfor the existenceof a VPlacenode,whereVPlace

(whenpresent)is immediatelydominatedbyCPlace(Hume1992usesthelabelsCONSand

VOC, respectively, but I will follow ClementsandHume1995in usingthe labelsCPlace

andVPlace).

2. While somemodelsdistinguishthesetof consonantfeaturesfrom thesetof vowel

features(Clements,1985;Nı́ Chiośain andPadgett,1993),Humeclaimsthat vowelsand

consonantsarespecifiedby thesamearticularnodes(Labial,Coronal,Dorsal).In Hume’s

model,a vowel is specifiedby featuresimmediatelydominatedby VPlace,while thepri-

maryplaceof articulationof a consonantis specifiedby featuresimmediatelydominated

by CPlace.

3. With regardto secondaryconsonantalplaceof articulation,Humearguesthat the

primary placeof articulationis immediatelydominatedby CPlace,while the secondary

placeof articulationis immediatelydominatedby VPlace.Thus,Humedoesnotmakeuse

of apointer(cf. Sagey, 1986)to designatetheprimaryplaceof articulation.

Thus,thesegments/k/, /j/ (or /i/), /kj/ arerepresentedin Hume’s modelaspicturedin
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Figure1.1.
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Figure1.1: Featuregeometryof /k/, /j/, /kj/

(Therepresentationsheredo not includeall of Hume’s geometry, suchas[+high] stricture

on /j/.)

Themajorstrengthto Hume’smodelis thatit allowsfor anaturalaccountof consonant

palatalizationprocesseswhich areawkward to statein othermodels. In Sagey’s model,

for example,/k/ and/i/ arebothspecifiedasDorsal; it is thereforesurprisingthatwe find

processesof thesort/k/ � č / i, since/č/ is coronalratherthandorsal.In Hume’smodel,

however, a high front vocoid is specifiedasCoronal,which makespossiblea muchmore

naturalstatementof theprocess(Figure1.2).

A criticism which hasbeenleveledagainstHume’s modelis that it allows for certain

typesof interactionsbetweenconsonantsandvowelswhichareextremelyrareor unknown.

For example,thereis anabsenceof rulessuchas/su/ fu, wheretheconsonanthastaken

on theLabial specificationof thevowel (Nı́ Chiośain andPadgett,1993. However, Gene

Buckley, p.c., notesthat consonantallabiality is preserved beforethe high backvowel in
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Figure1.2: Palatalizationrule

Japanese,i.e. /pu/ % / � u/; Shibatani1990p. 167). Nı́ Chiośain andPadgett’s solution

involvesa featuresystemwherevowels arespecifiedby a differentsetof featuresfrom

thoseusedto specifyconsonants.However, the broadview which I adopt,asmentioned

before,is thataphonologicallypermissibleprocessmightberuledoutfor phoneticreasons.

I suggestthatthis is thecasehere.

1.2.2 Moras vs. X-slots

A further unresolved issuein phonologyrelatesto the structureswhich mediatebetween

segmentsandsyllablenodes.The two major views on this questionareknown asX-slot

theory (earlier CV-theory) and mora theory (seee.g. Broselow 1995 for a summaryof

the two views anddiscussionof their relative strengthsandweaknesses).As with feature

geometry, I will simply chooseoneof the alternatives—namely, mora theory—andwill

adoptit throughoutfor thesake of consistency, without taking thespaceto arguefor this

view.
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As with my choicesregardingfeaturegeometry, thischoiceis notcrucialto thegeneral

discussionof historicalphonologicalconspiracies.I believethatall of theconstraintsI will

positcanbereformulatedin termsof X-slot theorywithoutrequiringchangesin therelative

rankingof constraints.

Thereis morethanoneversionof moratheory. While somevariantsof moratheory

holdthatonsetconsonantsarelinkedto thefirstmoraof thesyllable,I will assumeaversion

of thetheoryin which onsetconsonantsarelinkeddirectly to thesyllablenode(Broselow

1995,p. 188-91).Thus,theshapeof thesyllable/tam/in a languagewherecodanasalsare

moraicis asshown in Figure1.3:

σ

t
& µ

a

µ

m'
Figure1.3: Syllablestructure

Whenformally definingconstraints,I will repeatedlyneedto makecrucialreferenceto

notionsof “short” and“long” for bothconsonantsandvowels. In termsof the traditional

branchingstructurepicturedabove,a long segmentis linkedto two prosodicconstituents;

a shortsegmentis linked to only one. In termsof bracketing theory, a long segmentcan

be definedasonewherea moraboundaryoccurswithin thespanof thesegment;a short

segmentis onewherethereis none(cf. Eisner1999)
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1.2.3 Moras in underlying representations

It is generallyacceptedthatmorasarepresentin underlyingrepresentationsin at leastthose

caseswherethey arenecessaryto denotecontrastive length.In thecasewhereanungemi-

natedcodaconsonantprojectsamoraon thesurface,however, thismorais non-contrastive

andpredictable.Understandardapproacheswithin OT, predictableinformationis ambigu-

ouslyspecifiedin theunderlyingrepresentation.No constraintshold on URs; hence,any

regularitiesin theURsareepiphenomenaof therestrictionsontheSRs(Smolensky, 1996).

Faithfulnessconstraintscannotreferenceredundantphonologicalmaterial,sincethis ma-

terial is notguaranteedto bepresentin theUR.

Underthis setof assumptions,compensatorylengtheningandcompensatorygemina-

tion areproblematic.WhenCL or CG occur, a mora“belonging” to a deletedcodacon-

sonantcomesto be linked to eithertheprecedingor the following segment;but sincethe

deletedconsonantis notpresentonthesurface,thesyllabificationconstraintsonthesurface

form cannotreferenceit, andthereforecannotrequirethe presenceof a moraassociated

with it.

In eachinstanceof CL or CG,it is probablypossibleto find somefortuitouspropertyof

theproblemallowing anaccountwhichdoesnotrequiremorasto beunderlyinglyspecified

for codaconsonants.To my mind, this kind of approachfails to directly addresswhat is

a very commonphenomenonacrosslanguages,namelythat thereis a robust tendency for

moracountsto bepreserved,regardlessof whathappensto segmentalmaterial.
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Sprouse(1997)addressesthisproblemby assumingthatmorasarein factpresentin the

UR (“enrichedinputs”), andSteriade(1994)assumesthatURsarefully specified(includ-

ing prosodicstructure),except in thosecaseswherethe segmentor structurein question

is subjectto surfacealternation.While acknowledgingthe problemposedby andfor the

notionof theRichnessof theBase,I will assumein this dissertationthatmorasassociated

with codaconsonantsarefully specifiedin URs,andthat constraintssuchasMAX ( can

requirethat thesecodamorasbe parsed,even in caseswherethe codasegmentitself is

deleted.However, I will remainagnosticaboutthe underlyingspecificationof otheroth-

er predictablephonologicalmaterial(syllable structure,redundantfeaturespecifications

etc),andwill assumenoconstraintswhich requirefaithfulnessto suchunderlyingmaterial

(henceI will not assumeconstraintssuchasMAX-ONSET, etc.).

Thus, I assumethat CG andCL involve faithful parsingof a mora in the UR, but it

shouldbeacknowledgedthatthisassumptionhasnotbeenreconciledwith theprincipleof

theRichnessof theBase.If weacceptthestandardview thatfaithfulnessconstraintscannot

referenceredundantinformation in the UR, then it is not clear to me how this special

exemptionallowing the specificationof non-contrastive morasin URs canbe statedin a

principledway. Nevertheless,the empirical fact of CG andCL remains. Sincea sound

changein progressinvolvesvariationbetweenthe original andinnovative forms, at least

onepossibilityis thatthereis somekind of surface-to-surfacefaithfulnessbetweentheold

andnew surfaceforms.This kind of explanationwouldwork for all of thecasesdiscussed
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in this dissertation,but it would not offer an accountfor casesof synchronicCL andCG

(asGeneBuckley, p.c. pointsout,a truly synchroniccaseof CL or CG mustbeevidenced

by alternationsin the outputs; in sucha case,thereis the possibility that an allomorph

with a moraiccodaconsonantcaninfluenceothersurfaceforms of thesamemorpheme).

In any case,theabsenceof an immediateexplanationfor theUR moraexceptionmustbe

weighedagainstthe observationsthat CL andCG processesareextremelycommon,and

thata statementof the preservation of moracountsin termsof morasthemselveshasthe

merit of directness.

Whenacodasegmentis lost(for whateverreason),thefollowing arepossibleoutcomes

for thestrandedmora:

 The precedingvowel segmentcan be linked to the strandedmora (compensatory

lengthening)

 The following onsetconsonantcanbe linked to the strandedmora (compensatory

gemination)

 Thestrandedmoracanbedeleted.

At leastoneinstanceof eachoutcomewill bediscussedin thefollowing chapters.

I assumethat thechoicebetweentheseoutcomesis a matterof therelative rankingof

thefollowing constraints:
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MAX ( : “Don’t deletemoras.” For eachmora in the input, theremustbe a cor-

respondingmora in the output. (Kager1999p. 176; Buckley 1998; cf. the

PARSE ( of Sherer1994,p. 11).

*GEMINATE: A consonantis not long (e.g. Ham1998p. 239ff).

*LONG-V: A vowel is not long (Sherer1994,p. 89).

MAXLENGTH: “Don’t shortensegments;staylong.” For eachUR segment ) and

eachSR segment * , ),+-* , if ) is long, * is also long (Cf. the DEPLENGTH

constraintof Buckley 1998,which requiresthatshortsegmentsnot be length-

ened).

A languagewhere*GEMINATE is undominatedhasnogeminates,andalanguagewhere

*LONG-V is undominatedhasno long vowels. A languagewhereMAX ( is undominated

requireseithercompensatorylengtheningor compensatorygeminationin thecasewherean

originalcodaconsonantis deleted.Thepermutationsin rankingof thefirst threeconstraints

areshown below (theconstraintforcingcodaconsonantdeletionis not shown):

Lossof codamora: *GEMINATE . *LONG-V � MAX (
Compensatorylengthening: MAX (/. *GEMINATE � *LONG-V

Compensatorygemination: MAX (/. *LONG-V � *GEMINATE

*GEMINATE and*LONG-V areviolatedby all instancesof surfacelong segmentsof

therespective type,whetherthesurfacesegmentreflectsanunderlyinglylong segmentor

is a lengtheningof an underlyinglyshortsegment. Naturally, therearemany languages
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which have a lengthcontrastfor both consonantsandvowels. In a languageof this type,

MAXLENGTH dominatesboth*GEMINATE and*LONG-V, requiringthatunderlyinglong

segmentsnotbeshortened.However, therankingof *GEMINATE against*LONG-V is still

important,becausethis rankingdeterminestheoutcomeof a strandedmora,asdescribed

above.

1.3 Typesof constraints

I will assumea supersetof the standardconstraintsdiscussedin McCarthy and Prince

(1995,q.v.), e.g. MAX andDEP (replacingearlierPARSE andFILL), IDENT, ANCHOR,

UNIFORMITY, etc.

I furtherassumethatthefollowing aretrueof constraints:

1. Constraintscanbe sensitive not only to segmentsbut to individual features(Zoll,

1996).

2. Constraintscanbesensitive to certainpositionsin theprosodicstructure(Beckman,

1998).

3. Primitive constraintscanbe combinedusingbooleanoperatorsto producederived

constraints(Smolensky, 1995;CrowhurstandHewitt, 1997).

I discusseachof theseassumptionsin turn.
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1.3.1 Constraint sensitivity to segmentvs. feature

Undertheir conventionalformulation,thefaithfulnessconstraintsMAX andDEP arecon-

cernedwith segment-to-segmentcorrespondences.Zoll (1996)discussescaseswherethere

is phonologicalmaterial in the UR which doesnot necessarilybelongto any particular

segment,suchasthepalatalautosegmentof Japanesereduplicativemimeticsandtoneau-

tosegmentsof tonelanguages.To accountfor the faithful parsingof thesetypesof sub-

segmentalmaterial,Zoll distinguishesMAX(seg) from MAX(subseg). Thefirst constraint,

MAX(seg), requirestheparsingof a segment;this is theconventionalsenseof MAX (Mc-

CarthyandPrince,1995).Thesecondconstraint,MAX(subseg), requiresparsingof some

non-segmentalelement.

I will makeuseof MAX(subseg) in Chapter2 in connectionwith asetof palatalization

anddepalatalizationprocessesin earlyGreek.

1.3.2 Positional faithfulness

Beckman(1998)arguesfor a category of faithfulnessconstraintswhich areviolatedonly

if the unfaithfulnessbetweenlevels occursin a privilegedposition. Privilegedpositions

includesyllableonsets,root-initial syllables,stressedsyllables,etc.

Beckmanspecificallydiscussesandmotivatesthreevarietiesof theIDENT constraint:
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Constraint Only violatedin

IDENT-ONSET(F) syllableonsets

IDENT- � 1(F) root-intial syllables

IDENT- � ´ (F) stressedsyllables

(Beckman,p. 9)

For example,considerthe following grammarfragment,which is an instanceof the

generalschemagivenby Beckman(p. 9):

IDENT-ONSET(voice) � *[+voice] � IDENT(voice)

The constraint*[+voice] is violatedoncefor eachvoicedsegment. In this grammar,

all codaconsonantsaredevoiced,collapsingthevoicing distinctionin this non-privileged

position; IDENT-ONSET(voice) is not violated for non-onsetconsonants.However, the

voicingdistinctionis maintainedfor onsetconsonants.

1.3.3 Derivedconstraints

Following CrowhurstandHewitt (1997),I assumethatprimitive constraintscanbecom-

bined to producederived constraints.CrowhurstandHewitt explore joining constraints

accordingto the operatorsof traditionallogic, i.e. conjunction,disjunction,andimplica-

ture. For CrowhurstandHewitt, a violation of a constraint(whetherprimitive or derived)

correspondsto theFALSE valueof elementarylogic.
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Thus,the truth tableof theAND (conjunction)operatorcorrespondsto theevaluation

of aconstraintderivedby conjunctionasfollows (p. 8):

Constraint A Constraint B Constraint (A 0 B)

satisfied satisfied satisfied

violated satisfied violated

satisfied violated violated

violated violated violated

CrowhurstandHewitt alsoallow constraintsto becombinedby disjunction( 1 ) andby

implicature( 2 ).3 As it happens,no occasionarisesin thefollowing analyseswhereI have

needto posit a constraintderived by any operatorexceptconjunction(Smolensky 1995;

Eisner1999).

1.4 Contentsof the following chapters

In Chapter2, I will discussaconspiracy whichoccurredin Greekin thesecondmillennium

BCE, in which theglide *j waseliminatedfrom theinventoryof thelanguage.

Chapter3 will cover a conspiracy in West Germanicin which an entirecategory of

contrastivesoundswasnearlyeliminated:namely, thevoicedfricatives.I will alsodiscuss

a secondconspiracy involving anearlierpreferencefor gemination,anda laterpreference4
Thereis anerrorin CrowhurstandHewitt’struthtablefor theimplicatureoperator(CrowhurstandHewitt

1997,conclusionsection,#92)In thepropositionA 5 B, if A is FALSE, A 5 B is alwaysTRUE regardless
of thevalueof B (not FALSE asCrowhurstandHewitt state;seee.g. Gamut1991,p. 32; Parteeet al. 1993,
p. 102;Klenk 1983p. 38).
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for thecompensatorylengtheningof vowels.

In Chapter4, I will discussa conspiracy which occurredin earlySlavic by which syl-

lablecodaswereeliminated.

Chapter5 is a concludingdiscussionwhereI will considertwo possibleobjectionsto

generaltypeof analysisunderdiscussion.



Chapter 2

The Destruction of *j in Greek

In this chapter, I will discussa conspiracy of prehistoricrules in ancientGreekwhose

cumulativeeffectwasto eliminate*/j/ asa contrastivesegment.

*/j/ originally occurredin a rich setof environments.In prehistoricGreek,*/j/ could

standaloneasa syllableonset,bothword-initially andword-medially(#jV-, -VjV-). Fur-

ther, prehistoricGreekhada rich setof *Cj clusters;essentiallyevery consonantin the

Greekinventorywasto befoundin thisenvironment.An exceptionis * 	 j, for whichnose-

cureinheritedexamplesexist (Lejeune1982,p. 79); I will considerthis to beanaccidental

gapowing to therelativerarity of *b in PIE,andwill notdiscussit further. Onemightalso

count[ 6 ] asanexception;this phoneoccurredonly before 7 and � , andwaspresumably

anallophoneof 8 (/n/), at leastoriginally (Don Ringep.c. pointsout that intervocalic /g-

m/, /gn/ became[gm], [ 6 n] at somepoint). Otherwise,all of theconsonantsof prehistoric

Greekareknown to haveoccurredbefore*/j/.

*/j/ conditionedvariousconsonantalalternationswhich persistedinto classicalGreek

30
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after */j/ itself had vanished. An importantcaseis the highly productive verbal suffix

*-ye/yo- inheritedfrom Proto-Indo-European(Lejeune,p. 79),which alternatedwith zero

andotheraffixeswithin paradigms;thus, the variousrulesby which */j/ waseliminated

gave rise to an assortmentof consonantalalternationswithin verb paradigmswhich con-

tinuedinto classicalGreek. Othersuffixesbeginningwith *-j- producedtheseconsonant

alternationsin nounandadjective paradigmsaswell. Thesealternationsareso richly at-

testedthatSommerstein(1973,p. 28-9),working in theframework of SPE,goessofar as

to arguethat*/j/ is still underlyinglypresentin classicalGreek,despiteacompleteabsence

of any remainingsurface*Cj clusters.This is not theview which I adopt,but thefact that

suchan analysiscanbe reasonablyconsideredis an indicationof the widespreadeffects

which the*/j/-destructionconspiracy hadfor themorphophonemicsof classicalGreek.

I will begin with a very brief introductionto thedialectsandhistoryof earlyGreek. I

will thendetail the factsregardingthevariousruleseliminating*j. Finally, I will propose

aunifiedanalysisof the*j conspiracy in OT.

2.1 Brief overview of the external history of Greek

This sectionis a brief overview of thedialectgroupings,datingof documents,andmajor

linguistic eventsin Greek.Thereaderwho is alreadyfamiliar with theexternalhistoryof

earlyGreekcansafelyskip this section.

At thedateof ourearliestwrittenrecords,Greekis alreadyheavily ramifiedinto numer-
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ousdialects.Towardtheendof theclassicalperiod,this greatdiversityerodedawayasthe

form of Greekknown as 79��: 8<; , basedon theprestigeAttic dialectwith someborrowings

from otherdialects,cameto be the standard.All of themodernGreekdialects,with one

possibleexception,derive from 79�=: 8>; .
The dateat which prehistoricProto-Greekbeganto diversify into the historically at-

testeddialectsis not known. Themostwidely acceptedview is thatthelatestunity of PIE

cannotplausiblyhave beenearlierthanthebeginningof the fourth millennium BCE (see

e.g. Mallory, p. 158 ff.); andtheearliestwritten recordsof Greek(in a clearlydifferenti-

atedSouthGreekdialect)datefrom aroundthe thirteenthcenturyBCE (Mallory, p. 66).

Thelatestunity of Proto-Greekmustthereforehave beensomewherein this broadperiod.

Thereis ongoingcontroversyregardingthedatingof theinvasionor migrationinto Greece

by the speakersof prehistoricGreek;however, the mostwidely accepteddatingfor “the

comingof theGreeks”is in thecenturiesaroundthebeginningof thesecondmillennium

BCE (Mallory, p. 71). It is not known whetherGreekhadalreadybegunto diversify into

thelater-attesteddialectgroupsat thetimeof this invasion(or seriesof invasions).

Theearliestrecordsof Greekarewritten in a syllabaryknown asLinearB in a South

Greekdialectknown asMycenaean.TheLinearB documentsdatefrom c. the thirteenth

centuryBCE.TheLinearB writing systemcollapsesmany of thedistinctionswhich must

have existedin spokenGreek. Nevertheless,Linear B oftengivesusenoughevidenceto

providea terminusadquemor terminusa quodatingfor certainsoundchanges.
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For reasonswhich have not beenconclusively determined,theMycenaeancivilization

collapsedaroundthe12thcenturyBCE.Therefolloweda half-millenniumabsenceof any

Greekwriting (the“dark age”).Thealphabeticwriting of Greekbegansomewherebetween

825-750BCE (Mallory, p. 66).

It is problematicto draw a Stammbaumto representtheGreekdialects,becausethere

have beenmany innovationswhich have spreadacrossdialectboundaries,muddyingthe

pictureconsiderably. With this importantcaveatin mind, thestandardview of therelation-

shipsamongthe major Greekdialectscanbe representedasshown in Figure2.1 (Risch,

1955;seealsoBuck,1955).

Proto-Greek

West Greek
?

South Greek Aeolic Pamphylian

Doric,
NW 
@
Greek

Mycenaean

Attic/
Ionic
A Arcadian Cyprian

Lesbian,
Thessalian,
Boeotian
B

Figure2.1: Phylogeny of theGreekdialects

Becauseof variousprehistoricpopulationmovements,the geographicalarrangemen-

t of the dialectscorrespondsvery poorly to the structureof this Stammbaum.It is often

thecasethatGreekdialectswhich arenot closelyrelatedgeneticallyareneverthelessgeo-
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graphicallyadjacent,andvice versa.Wheninnovationsspreadacrossdialectboundaries,

thoseinnovationsfrequentlycometo bedistributedin groupingsof dialectswhich do not

form apropercladein this tree.

The view which I will adoptis that the *j-conspiracy is an innovation which spread

throughan alreadypartially differentiateddialectcontinuum. As I will detail below, the

rulesof the*j-conspiracy donotoperatethesameway in all dialects,despitethecommon-

ality that*j is uniformly eliminated.In theanalysissection,I will show how thedifferences

amongdialectscanbestraightforwardly capturedasdifferencesin the rankingof a small

numberof constraints.

2.2 The the *j conspiracy: overview

Following is a list of therulesmakingupthe*j-elimination conspiracy. Eachof theserules

will bediscussedin detailbelow.

2a. *-anj- � -ain (metathesis)

*-onj- � -oin- (metathesis)

*-unj- � -u:n- (deletionpluscompensatorylengthening)

*-enj- � -e:n- (deletionpluscompensatorylengthening)

*-inj- � -i:n- (eithermetathesis,or deletionpluscompensato-

ry lengthening)

However, in LesbianandThessalian,theoutcomewas-VnnV- (compensatorygemination)

whentheprecedingvowel is *u, *e, or *i. After *a and*o, theusualmetathesisoccurs.
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2b. *-rj- (Samedevelopmentsas*nj: *-arj- � -ajr-, etc.)

*mj � *nj (subsequentlysubjectto thesamedevelopments

as*nj)

2c. *-lj- � -ll- (Gemination)

However, in Cyprian,*/l/ seemsto patternswith */n/ and*/r/ (metathesis,etc.), although

theevidenceis verymeager.

2d. *p(h)j � pt

2e. *t( h)j, *k( h)j � s,ss,t, tt (thedetailsareverycomplicated;seebelow)

*-dj- � -zd- (Most dialects)

*-gj- � -zd- (Most dialects)

2f. *j- � zd-

*Hj- � h- (H = PIE laryngeal)

*sj- � *h- (*s- beforeV alsobecomes*h-)

2g. *-j- � � / V V

*-VwjV - � -VjjV -

*-VsjV- � *VV

*-Vs+jV- � -VjjV -
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2.3 The *j conspiracyin detail

In this section,I will presentthe raw factsregardingeachrule of the *j-conspiracy. I

will save mostcommentsregardingthetheory-specificinterpretationof thesefactsfor the

analysissectionfurtherbelow.

2.3.1 *nj

Theoutcomesfor *-nj- arecomplex, anddependontheprecedingvowel. I will first discuss

thesetof outcomeswhichwerefoundin Attic andmostotherdialects(Sommerstein,1973,

p. 27-33;Buck,1955,p. 65; Lejeune,p. 155):

*- ��8 -j 
DC�� � - �E: 8F
GC�� - (*-anj- � -ain)

*- ��8 -j 
GC�� � - �=: 8<
DC�� - (*-onj- � -oin-)

*- ��8 -j 
GC�� � - ��8F
GC�� - (*-unj- � -u:n-)

*- 
G8 -j 
DC�� � - 
G8<
DC�� - (*-enj- � -e:n-)

*- : 8 -j 
GC�� � - :H8<
DC�� - (*-inj- � -i:n-)

Thefirst two rulesinvolvemetathesis;when*a or *o precedesa*-nj- cluster, theorder

of the*n and*j clustersis swapped,giving rise to new instancesof thediphthongs��: , �=:
which werealreadywell establishedin the Greekinventory (Buck p. 65 usesthe word

“epenthesis”to describetheprocess;this is presumablyamistake for “metathesis”).
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The third rule, where*/u/ precedesthe cluster, involvesthe completedeletionof */j/

with compensatorylengtheningof */u/. The fourth rule hasbeenanalyzedalong these

samelines, yielding a long epsilon. Somewhat misleadingly, the resultinglong vowel is

laterrepresentedorthographicallyas I-
<: � ; despiteappearances,this spellingrepresentsa

longepsilonratherthana 
 + : diphthong.

The fifth rule, where/i/ precedesthe cluster, hasbeenanalyzedasa further caseof

compensatorylengthening(e.g. Lejeune,p. 155). However, it is alsopossiblethata rule

of metathesishasapplied,with the*/i/ and*/j/ segmentsfusinginto asinglelongsegment

to avoid aviolationof theObligatoryContourPrinciple(for generaldiscussionof theOCP

andits problems,seeOdden1995,p. 461-464).Fromtheperspective I will adoptbelow,

it doesnot greatly matterwhich of thesetwo analysesone adopts,sincethe particular

processesby which asurfaceform is derivedarenot of particularinterestin OT.

Examplesof theserulesinclude:

* 79J�K 8 j L � Att. etc. 79JF:́̄ L ‘I separate,divide’

* 7=�<MN8 j L � Att. etc. 7=�<
FK 8<L ‘I kill, slay, slaughter’

*pl ún-ye-hen� �����¯́ 8<
̄ 8 ‘to bewashing’(cf. fut. ������8<OG8 , aor. ����P�8F�E:=I *pl ún-hai)

* 	
QR8 j L � 	
��K 8<L ‘I go,walk, step’

(Buck,p. 65;Ringe,coursehandouts)

Theoutcomesdiscussedsofararefoundin all of theGreekdialectsexceptLesbianand

Thessalian.In thesedialects,the usualmetathesisafter * � , * � occurs,but insteadof the

compensatorylengtheningfoundin connectionwith theothervowels,geminationoccurs:



38

* 79J�K 8 j L � Lesb. 79J�K 8<8FL , Thess.Lesb. 79J<MG8<8<L
* 7=�<MN8 j L � Lesb. 7=�<MN8F8<L (Buck1955,p. 65)

cf. * SR�T79��J j � - � SR�T79��J<J<� [ “anchor” (Hamm,p. 16; the‘[‘ indicatesa lacuna)

* U��<JFV�8 j- � U
�<J<V�8<8 [ “stir up,rouse,spuron,encourage”(Hamm1951,p. 16)�
Hammnotesthat when � is the vowel preceding*- 8 j-, therearesomesporadiccases

of compensatorylengtheningof � (asin Attic andelsewhere)ratherthangeminationof the

sonorant.However, it cannotbe ruledout that theseformswereintroducedinto the texts

from HomericGreek.For this reason,I will disregardthesecasesin my analysisandwill

assumethatgeminationis thesolelautgesetzlich outcomefor *- ��J j-, *- ��8 j- in Lesbianand

Thessalian.

Therules*- ��8 j- � - �¯ 8 -, *- 
G8 j- � - 
̄ 8 -, *- : 8 j- � - :̄ 8 - area partof a largergroupingof

rulesmakingup what is known astheFirst CompensatoryLengthening.The othercases

wherethe First CompensatoryLengtheningappliedare thosewheretherewas a word-

medialsonoranteitherprecededor followedby *h; the*h wasdeletedandthepreceding

vowel was lengthened. In Thessalianand Lesbian,however, the undeletedsonorantis

geminated,andtheprecedingvowel is not lengthened(Lejeune,p. 121).

2.3.2 *mj

Inherited* ( j ([mj]) is rare. Thecaseswhereit existedbecame* 8 j ([nj]) by anearly rule

(Lejeune,p. 155).Thisrulemustpredatethedevelopmentsof * 8 j discussedabove,because�
Theform WNXZY\[N]Z] [ is actuallyambiguous;becausetheendingis missing,it cannotbeexcludedthat this

is anaoristwith * ] h. Theform ^G_>`<aNYZY\b [ is unambiguous,however.
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original*- �E:H( -, *- ��:H( - donotbecome*- �E: 8 -, *- ��: 8 - (e.g. 79�=:H(9QRL ‘to lay to rest(zurRuhe

legen)’;Frisk 1960p. 892).

An exampleof the *mj � *nj rule, togetherwith the later developmentof * 8 j, is as

follows:

79��: 8FcR� ‘common,sharedin common’ I * 79��8 j cR�dI *komyós(from PIE *kom, �
Lat. cum,co(n)-;Don Ringe,classhandouts,fall 1997;Lejeune,p. 156)	
�EK 8<L ‘I go,walk, step’ I * 	
�R8 j LeI *gw mf - (zerogradeof *gwem-)

(Ruijgh,1961,p. 206;Lejeunep. 155)

2.3.3 *rj

*rj clustershadthesameoutcomesas*nj clusters(Buck,1955,p. 65;Sommerstein,1973,

p. 27-33).Examplesinclude:

* gT�RJ j L � gT��KhJFL ‘I rejoice,amglad’

* (Rc�J j � � (���ijJF� ‘f ate’

* ��kFMNJ j L � Att. etc. �lk<
FKhJFL , Arc. ��k<;�J<L ‘I corrupt,spoil’

(Buck,p. 65)

As with *nj, Lesbiangeminatesthe J ratherthancompensatorilylengtheningthepre-

cedingvowel:

* ��kFMNJ j L � Lesb. ��kFMNJFJ<L
(Buck,p. 65)
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2.3.4 *lj

In nearlyall dialects,intervocalic*lj � /ll/ (Sommerstein,p. 30;Buck1955,p. 65):m ������� (Lat. alius)‘other’�T�<MN����L ( I * �9�<Mn� j L ) ‘I set,place,arrange’

This occursnot only in LesbianandThessalian,wheregeminationis the regular out-

comeof sonorant+ *j clusters,but alsoin Attic andotherdialects,whereonewouldexpect

metathesisor compensatorylengtheningof theprecedingvowel, judgingfrom thebehavior

of otherclustersof thekind. * � j � ��� is nearlypan-Greek.

In Cyprian, however, thereappearsto have beenmetathesisof the samesort which

occurredwith *nj, *lj in mostdialects(Buck1955,p. 65):

�Rio����� ‘other (Cyp.)’ (cf. �
������� )
The form �Rij���R� , however, is only found in a gloss,not in an inscription. Thereareat

leasttwo otherrecordedformswherethis developmentis claimedto have occurred(once

morein Cyprianandoncein Elean),but thereareproblemswith bothcases.

2.3.5 *p( h)j � * ���
All instancesof *pj, *phj become��� , bothword-initially andword-medially:

7T��Mp���<
<:9I *kl ép-ye-‘steal’ (cf. Old Lat. clepit,Goth.hlifi q ; Frisk 1960p. 871)�979Mn���<
p�<�E:rI *skép-ye- I - *spéḱ-ye- ‘view, watch’ (cf. Lat. cōn-spicit;Frisk, p.
725-6)
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���>s��<�E: ‘duck down jerkily’ ( I *pjeh2k-; cf. TB pyāktsi;Hackstein,1992)

Not all instancesof ��� in classicalGreekderive from *p(h)j. Someinstancesof ��� are

inheriteddirectly from PIE:

�TK - ��� - L ( I *pt-, zerogradeof *pet-) ‘I fall, fall down’ (Lejeune,p. 69,note1. The
initial syllableis a reduplicant;it is the- ��� - which is of interesthere.)

Other instancesof ��� result from a rule of metathesis.It is a generalrequirementin

Greekthat in any sequenceof two stops,the secondmust be a dental( ��� , 7=� , 	
t , �9t ,�lk , gTk ). Earlier sequencesnot meetingthis requirementarebroughtinto line by rulesof

metathesisincluding* �u� � ��� , * �>7 � 7=� ; for example:

kwid-pe � ��Kv���<
 ‘why? why then?’,cf. Lat quippe

*tek- � ��Kw7=�<L ‘bring forth, bear’,cf. x - �<
N7�yz��8 , �<cR79�R�
(Lejeune,p. 69)

Further, therearecaseswhereoriginal*p- unexpectedlyandsporadicallyturnsupas��� ,
with theoutcomesfor eachworddifferingsporadicallyfrom dialectto dialect(for example,�
���
:{� ‘city’ shows up in somedialectsas ���<���
:{� ) (Buck, 1955,p. 61; Lejeune,1982,p.

39-40).Thispeculiarityhasneverbeenexplained.

In caseswhere��� doesderive from earlier* � j, * � j, the ��� is frequentlyfoundin alter-

nationwith � or � within a verbparadigmor derivationalset:
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S��T�<JFQ����<L ‘to flashforth, lighten’ S��T�<JFQ���| ‘a flash,lightning’79Q�(=���<L ‘to bend,bow’ 79Q�(=��| ‘a bend,twist’7T��Mn���<L ‘to steal’ 7T���
��s�8<��: ‘stolen’�<V}���<L ‘to beat,strike,smite,knock’ �<V}�
��� ‘a blow’~ ���<L ‘to fastenon,fix’ ����; ‘a touch’	
Q
���<L ‘to dip, dye’ 	
����; ‘a dipping’79JFV}���<L ‘to hide,cover, conceal’ 79JFV���� ‘secretly’
(Lejeune,p. 79)

With regardto thedatingof therule *p(h)j � ��� , it hasbeenobservedthat therule has

thesameoutcomein all of theGreekdialects.For thisreason,it hasbeensuggestedthatthe

rulemayhaveoccurredbeforesubstantialdiversificationof theGreekdialects(Lejeune,p.

79).

Unfortunately, the Linear B documentsdo not provide any cleardatato allow us to

determinewhether*p(h)j � ��� hadalreadyappliedin Mycenaean.Thereare examples

wherea ��� clusteris clearlyrepresented(Lejeune,p. 69-70):

re-po-to ��
p���<c�� ‘peeledoff, husked’
pte-we-ra ���<
n��Mn�p�¯ ‘elm’
di-pte-ra t�:{��kFMNJF�¯ ‘leather’
ra-pte * �<�
���>;�J ‘stitcher, tailor’ (cf. �<Q
���>|�� , anagentnounfrom�<Q
���<L ‘stitch’)

(Lejeune,p. 69-80;Hooker1980,p. 138)

However, in no suchcasecantheMycenaean��� clusterbeclearlyetymologizedwith

earlier*p(h)j.

The only argumentfor *p(h)j � ��� in Mycenaeanis an indirect one. The Linear B

syllabarycontainsa symbolfor the syllable I pte� . This symbolclearly represents/pte/

in LinearB, sinceit occurswordswherethe/t/ is old: for example,in the‘tailor’ example
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above, the suffix beginswith -t- (Don Ringe,personalcommunication).However, this is

theonly symbolin LinearB for whichthevaluein known to consistof stop+ stop+ vowel.

LinearB containsafew symbolsfor sequencesof theform stop+ semivowel+ vowel (dwe,

dwo,etc.; rja, rjo, tja, etc.); however, thereis no symbolfor * I pje� . Lejeune(p. 79,note

5) suggeststhattheexistenceof asign I pte� in LinearB impliestheexistenceof anolder

sign* I pje� , parallelto theothersignsof this type.This is consistentwith thefactthatpt

is uniformly theoutcomeof *p(h)j in all dialects,suggestinganearlydatefor this rule.

2.3.6 *t( h)j, *k( h)j, *dj, *gj

Thedevelopmentof theclusters*t( h)j, *k( h)j, *dj, *gj is extraordinarilycomplex, with the

outcomedependingon thefollowing factors:

 presenceor absenceof amorphologicalboundarybetweenthestopandglide

 word-initial or word-medialenvironment

 lengthof precedingvowel

 dialect

Despitethis complexity, thereis one thing which holds true in all cases:every process

involvestheeliminationof a*Cj cluster. The*j of original *t( h)j, *k( h)j, *dj, *gj clustersis

uniformly lost.
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The clusters* � j, * k j canbe treatedtogetherbecausethey alwayshave the sameout-

come,givenaparticulardialectandphonologicalenvironment(Lejeune,p. 79). Thesame

is true of the pair * 7 j, * g j. It appearsthataspirationdoesnot figure into the outcomeof

theseclusters.

Dependingon a varietyof factors,theclusters* � j, * k j, * 7 j, * g j surfaceas � , �u� , � , or�E� :

*t( h)j- *-t( h)j- *-t( h)+j- *-k( h)(+)j-
Mycenaean -s- -s- -z-
Arcadian � - - � - - ��� -2 - �E� -
Homeric � - - ��� -1 � - � - - ��� -2 - �E� -
E. Ionic � - - � - - ��� -2 - �E� -
W. Ionic, Attic � - - � - - �u� -2 - �u� -
Boeotian � - - �u� - - �u� -2 - �u� -
Lesb., Thess. � - - ��� - - ��� -2 - �E� -
WestGreek � - - ��� - - ��� -2 - �E� -
Elean,Lak. � - - �E� -
Cretan � - - �u� -3 - �u� -2,3 - �u� -3

Notes:

1. Whentheprecedingvowel is longor is adiphthong,single- � - is found.

2. Following a consonant,however, - � - is found.

3. In earlierinscriptions,- � - is written; in laterinscriptions,- kFk - or - �<k - is written.

(Ringe,coursehandouts,fall 1997;Lejeune,p. 106;Szemeŕenyi, 1966,p. 30)

Examplesof theseoutcomesinclude:

�EMn	
�R(9��: ‘worship,honor’ I *tyegw-�9s�(9� ‘sign, mark,token’ I *dhy-ā-

Hom. (9MN� ( � ) ��� , Lesb/Thess(E
N���E��� , Att/Ion (9MG�E��� ‘middle’ I *medhyo-
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Ion. ����Q��E��L , Att. ����Q
�u�<L ‘to form, mold’ I * ������k -j L
Ion.,Thess(9Mn�
:{���E� , Att. (9MN�
: �u�<� ‘bee’

Attic ���E��� , Doric/Lesb/Thess/Elean/Delph���E���R� ‘asgreatas;how great’

(Lejeune,p. 62-3,80,103-5;Szemeŕenyi, 1966)

It will not bemy goalhereto give anexhaustiveaccountof all of thesedevelopments.

What is importantis that in all of the cases,*j is eliminated. Following Lejeune(p. 79,

106), I will assumethat all of the developmentsinvolved palatalizationof the consonant

preceding*j, giving rise to affricates. Later, either the stop or fricative elementof the

affricateswaslost,dependingondialect.

If we were to judge merely from the evidenceof Linear B, we might suposethat a

merger hadoccurredbetween*-t( h)j- and*-t( h)+j-, sinceboth arerepresentedwith I s� ;

this I s� contrastswith I z � , which is the outcomeof *-k( h)(+)j-. It is surprising,then,

that the later SouthGreekdialects(Attic, etc.) have kept *-t( h)j-,*-t( h)+j- separatewhile

merging *-t( h)+j-, *-k( h)(+)j-.

Onepossibleexplanationfor this stateof affairs is thatMycenaeanhasin fact under-

gonea merger which did not occurin the otherSouthGreekdialects.While Mycenaean

closelyresemblesreconstructedProto-SouthGreek,it cannotbe directly ancestralto the

otherSouthGreekdialects,asevidencedby the apparentabsenceof the verbalaugment

in Mycenaeanandby varioussyncretismsin the Mycenaeancasesystemwhich are in-

compatiblewith the casesystemsof the otherSouthGreekdialects. It is possible,then,

thatthethreecategorieswerestill distinguishedin Proto-SouthGreek,andthatMycenaean
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hasmerged*-t( h)j-,*-t( h)+j-, while the otherSouthGreekdialectshave merged*-t( h)+j-,

*-k( h)(+)j-.

A secondpossibility is that *-t( h)j-, *-t( h)+j- were distinguishedin Mycenaeanpro-

nunciation,but that theorthographyfails to representthe contrast.This would hardly be

surprisingin light of thenumerousotherGreekcontrastswhich theLinearB orthography

fails to distinguish. In any case,judging from the orthography, it seemsclear that some

kind of palatalizationhadoccurredin all threecategories(*-t( h)j-, *-t( h)+j-, *-k( h)(+)j-) by

Mycenaeantimes.

AlthoughI acceptLejeune’s generalview that *-t( h)j-, *-t( h)+j-, *-k( h)(+)j- all became

somekind of affricatesbeforedevelopinginto theattestedsegments,I differ in someof the

details.Lejeunesuggeststhat*-k( h)(+)j- first became*-t( h)(+)j-, presumablymergingwith

existing*-t( h)+j-, beforegoingonto becomeanaffricate*ts (p. 80). However, if *-k( h)(+)j-

did mergewith existing *-t( h)(+)j-, thenit is surprisingthatLinearB represents*-k( h)(+)j-

with I z � , a spelling which suggeststhat somekind of affrication or spirantizationhas

alreadyoccurredwithout a mergerwith *-t( h)+j-. TheorthographiccontrastbetweenI s�
and I z � clearlyseemsto representa contrastin pronunciation,perhapsrealizedphoneti-

cally as[ts] vs. [č].

In nearlyall cases,the themedialclustersultimatelyyieldeda geminate,with theex-

ceptionbeing*-t( h)j- (without morphemeboundary)in Arcadian,Ionic, Attic, andsome-

timesHomeric.Sincetherelativechronologyof thesoundchangesis unclear, it is difficult
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to tell whethertheseoutcomesfollow fully from regular soundchanges,or if therewere

analogicalpressureswhich resistedor undid certainsoundchangesin the caseswherea

morphologicalboundarywaspresent.For my purposes,the importantpoint is not to ac-

countfor all of thedistressinglengthandquality differences,but ratherto capturethefact

that*j wasuniformly eliminatedthroughasetof palatalizationprocesses.

Instancesof - �E� - for earlier *-k( h)(+)j- aresometimesfound in Attic. However, the

evidencefrom inscriptionsindicatesthat Attic had �u� from an early date;casesof ��� in

Attic are taken to be borrowings from Ionic. In much later 79�=: 8>; , �E� was found more

frequentlythan �u� (Buck,1955,p. 69-70),reflectingcontactwith otherdialects.

Thedevelopmentof word-initial *t( h)j- into � - maybeearly, sincetheoutcomeis the

samein all dialects. However, it mustpostdatethe change*s- � *h- / V ( �GJu�
L ‘creep,

crawl’ I *serp-; cf. Lat. serp̄o, amongnumerousother examples;Lejeune,p. 92-3).

Word initial * � - beforea vowel is never inheritedassuchfrom Indo-Europeaninto Greek,

because*s- alwaysbecomes*h- in this environment.Instancesof � V- areeitherlaterloan

words( �E;��E��(R��8 ‘sesameseed’,Myc. pl. sa-sa-ma;�9;�J ‘oneof theSeres(anIndianpeople

from whomsilk wasfirst bought)’, �rK{tG|�J<��� ‘iron’, etc.) or arethelautgesetzlicheoutcomes

of *k wj-, * � j-, * k j-, * g j-, and* �u� - (Lejeune,p. 94).
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2.3.7 *dj, *gj

Thereflex of word-medial*- t j-, *- � j- is � in nearlyall dialects(Sommerstein,p. 30;Buck

1955,p. 71; Risch,1955,p. 66). � wasclearlypronouncedas[zd] in classicalAttic and

Ionic Greek.After theprehistoricpalatalizationof *- t j-, *- �9� -, theresultingsegmentwas

probablyfirst pronounced*[dz] beforelater coming to be pronounced[zd] (Lejeune,p.

80). Thereflexesof *- t j-, *- � j- werespelled�Et in Lesbian,which is a naturalalternative

spellingfor [zd] (Buck,p. 71).

In a few dialects,suchasBoeotianandLaconian,theoutcomeof *- t j- and*- � j- is tFt
(Szemeŕenyi 1966p. 36). A reasonableinterpretationis thattherewasakind of metathesis

of continuancy in mostdialects,but in thedialectswheretheoutcomeis - tFt -, thecontinu-

ancy is entirelydelinked.

Examplesof thesechangesinclude:

(9
̄´ �FL,8 , Ion. (9MG�<L�8 ‘greater’(comp.of (9MN�9�R� ‘great’) I *meǵ-yōs-�

N�FcR� ‘on foot’ I *ped-yo-�N�F�R(9��: ‘I seatmyself’ I *sed-yo-(cf. �Gt<��� ‘seat’)~ �F�R(9��: ‘to standin aweof’ I *Hyaǵ-yo- (cf.
~ �E:{�R� ‘devotedto thegods’)

(Buck,p. 71;Lejeune,p. 80)

2.3.8 *k wj, *gwj, *k wh, *gwh

In caseswheretheoriginal IE labiovelarsoccurredbefore*j, theroundingwaslost by an

earlyrulewhichhadalreadygoneto completionbeforeMycenaeantimes(Lejeune1982,p.
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43,46,79). Thisruleprobablyoccurredbeforeproto-Greekbeganto separateinto dialects,

sinceit is evidentin thereflexesof theseclustersin all of thedialectsof Greek.

Examplesinclude:

�
Mp�u�<
<:RI *pek-ye- I *pekw-ye- ‘ripens’ (cf. �

N���EL , anon-Attic1 sg. form citedby
Liddell 1852)

Hom. �R���E� ‘rumor, voice’ I *wok-ya I *wokw-ya�R���E
 ‘eyes(du.)’ I *ok-ye I *okw-ye8�Kh�FL ‘I wash’ I *nig-yō I *nigw-yō

(Ringe,coursehandouts;Lejeunep. 52)

In termsof the *j-conspiracy, the original clusters*k wj, *gwj, *k wh, *gwh canbe treat-

ed togetherwith the ordinaryvelars,sinceit appearsthat the stopshadalreadybecome

ordinaryvelarsbeforetherulesaffecting*-k( h)j-, etc.occurred.

2.3.9 Word-initial *j-, *Hj-

TheGreekreflexesof word-initial PIE*j- wereaconsiderableproblemprior to the1970’s.

In somecases,theoutcomeis roughbreathing,but in othercases,theoutcomeis � - (Buck

1955p. 52;Lejeune1982p. 165-8):

��� ‘who (rel. pron.)’ (Skt. yás)� �
��J ‘li ver’ (Lat. iecur):́̄‘ 
N(E: ‘send’ (Lat. iaciō)�F���9c�8 ‘yoke’ (Skt. yugám)�FMNL ‘boil’ (Skt. yásati)�FL��T�<c�� ‘girded’ (Av. yāst̄o, Lith. júostas)
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Varioussolutionsto this problemwereput forward. Oneproposalby Nocentini(1972,

discussedin Wyatt 1976)is that thewordswith � - arenot directly inheritedfrom PIE,but

ratherareloanwordsfrom anunknown IE language,perhapsspokenin Thrace,in which� - wastheregularoutcomeof *j-. Thewordsbeginningin �uy areallegedto generallyrefer

to “rural activities”, leadingto the claim that theseareloansfrom a rural dialect. Wyatt

(1976) criticizes this proposalon the obvious groundsthat thereis no evidencefor this

dialectotherthantheproblematicwordsin question;we have no independentrecordof a

languageor dialectwhereIE *j- � � -.
Buck (1955,p. 52) makesno attemptto accountfor thediffering outcomesof *j-, ap-

parentlyconsideringthe � outcometo bea sporadicexceptionto a generalrule *j- � *h-.

Therehave beenattemptsto derive the differenceaccordingto sound-law: Wyatt (1976)

agreeswith thetraditionalview thatthereis only onePIE*j, andsuggeststhatthediffering

outcomesaresomehow connectedwith Grassman’s Law (*Ch...Ch � *C....Ch). It appears

to methatsuchanexplanationcannotbecorrect;amongwordswhichdonotcontainanin-

ternalaspiratedelement,casesof bothroughbreathingandof � - arefound( �<���9c�8 ‘yoke’ I
*yugóm,but ���
�RJ ‘li ver’ I Wyatt’s *y ékwrf , for which themodernstandardreconstruction

is *Hy é̄kwrf ).
With thegradualacceptanceof theexistenceof laryngealsin IE, adifferentaccounthas

becomepossible.In unpublishedwork,Schindler(1986)proposesthatbareword-initial *j-

becomes� -, but that*Hj- (i.e., aword-initial clusterof a laryngealfollowedby *j) becomes
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roughbreathing.Considerthefollowing cases:

���
�RJ ‘li ver’ I *Hy é̄kwrf� �E(E:́̄ 8>| ‘combat’ I *Hyudh-sm-,cf. Lat. iubet‘command’(*‘order to fight’), from
*Hyudh- ‘fight’; cf. Skt. 3pl. yúdhyante� 79
 ‘(s)he threw (aor.)’ I aor. Hyē-k- I Hyeh1-; cf. Attic pres. ��|��r:�� * ��|��r:rI
* ı̄yē- I *Hi-Hyeh1-�
�98FcR� ‘pure,holy’ I *Hyaǵnós‘holy’ (cf. Sktyaj- ‘to sacrifice’,middleperf. 3 sg.
ı̄jé I zerograde*Hi-Hi ǵ-)

(Schindler, 1986;Ringe,coursehandouts)

Regardingthe chronologyof thesedevelopments,Lejeune(p. 167-8)notesthat the

developmentof � appearsto havealreadyhappenedby Mycenaeantimes:

ze-u-ke-si(dat.pl. of �F
NP��9��� ‘yoke’)

ze-so-me-no(fut. med.part.of �FMNL ‘boil’)

At leastsomeof thecaseswhereoriginal *Hj- (with laryngeal)existedarewrittenwithI jV- � in Mycenaean,showing thatat leastthe *j- portionof theoriginal clusterhadnot

yet beeneliminated:

jo-po-ro-te-ke: (h)ō���
J<��k<
̄ 79
 (h)ō� = sentenceconnective ‘how’ or ‘as’; �
JF�RkF
̄ 79

= 3 sg.aor. of �
JF����K{k>|�(�: ‘setbefore’withoutaugment;here‘set forth, present-
ed’)

jo-i-je-si : (h)ō� (h):H
N8F�r: “(which, how?) they send”

jo-do-so-si: (h)ō��t<�¯ �E��8<�r: “(which, how) they will give”

However, therearealsocaseswherethe*j- is not found:

o-wi-de: (h)ō���n:{t<
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o-de-ka-sa-to: (h)ō��tF
N�F���<�
o-di-do-si: (h)ō�dt�:{t<��8<�r:

Sinceaspirationis generallynot representedin LinearB (Hooker, p. 50), theabsence

of any initial consonantin this lattergroupcanbetakenasan indicationthat *j- (*[hj-]?)

hasshiftedto *h- in thesecases.Lejeuneargueson thesegroundsthatthechangeof *j- to

roughbreathingmustthereforehavebeenin progressduringtheMycenaeanperiod.

2.3.10 Word-initial *sj-

Lejeune(p. 171)statesthatthereis only oneclearinstanceof inheritedword-initial *sj- in

Greek:

�‘̄ (
;�8 ‘membrane’I *sjū- (Lat. sūtusptc. ‘sewn’, Skt. syūtás‘sewn’, syú̄maneut.
‘strap,(saddle-)girth,Hitt. sumanz‘cord’)

Perhapsthedevelopmentwas*sj- � *hj- � h-, parallelwith thedevelopmentof *Hj-. In

any case,ourunderstandingof *sj- in Greekis murky at best.

2.3.11 Inter vocalic *j

Theoverall pictureregardingintervocalic*-j- in earlyGreekis complex. Someinstances

of intervocalic *-j- weredirectly inheritedfrom PIE. However, new instancesof intervo-

calic *-j- (written -V K V-, andactuallyrepresenting-jj-, at leastbeforetheclassicalperiod)

sometimesarosefrom earlier*-wj-, *-sj- andsurvivedinto classicalGreek.I will discuss
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in my analysisfurtherbelow how thesenew instancesof *-j- werepermittedto survive, in

seemingresistanceto the*j-elimination conspiracy.

Original intervocalic*-j- waseliminatedprior to theearliestalphabeticwritings:

*trej-es � Att. �<J<
Gi�� , Cret. �<J<
 - 
G� (Lat. trēs,Skt. tráy-ah)‘three’

(Buck1955p. 50;Lejeune,p. 87)

Following this change,theresultinghiatuswaseliminatedthroughcontractionof thevow-

els.

2.3.12 *wj

Thecurrentunderstandingof theoutcomesof *-wj- and*-sj- is murky at best.Thestate-

mentsin this sectionandthenext shouldbetakenwith caution.

Original *-wj- is generallyeliminatedby deletionof *w, with the*j endingup as-jj-:

79�EK{L�I * 79Q
� -j L (*kau) ‘to burn,setonfire’

- 
<K{L�I - ;�� -j L (in Elean,aWestGreekdialect,thissuffix formsdenominativesfrom
nounsin - 
GV�� )

fem. adj. �T����79
Ni���I * �T����79
p� -j � ‘sweet’

In caseswheretheprecedingvowel is : , theoutcomeis : .
t<i��R��I * t�:�� -j ��yz� (*diw-/*deiw-) ‘divine,godly’

Lejeunecharacterizesthis as lengtheningratherthandiphthongization,althoughthe out-

comein eithercasewouldbethesame.
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In caseswheretheprecedingvowel is alreadya diphthongendingin : , the*j leavesno

trace:

comparative (9
FK{L,8�I * (9
<K�� -j L,8 ‘less,toosmall’

Lejeunep. 172-3discussesthesituationin Mycenaeanregarding*-wj-. It appearsthat

*-wj- hadnot yetbeeneliminatedin Mycenaean:

di-wi-jo or di-u-jo : t<i���� ‘divine,godly’

Basedonasmallsetof anomalouscases,Lejeunesuggeststhatall casesof *-wj- hadbeen

eliminatedprior to theMycenaeanperiodby arule *-wj- � *-jj-, but thatmostcasesof the

clusterwerelaterrestoredby analogy. For example,adjectivesin *-wjo- andcomparatives

in *-wj ��� couldhave hadtheyod restoredby analogywith their “doublets” in - : j � - and-: j ��� -. DonRinge(p.c.)pointsoutthattheisolatedform (9
FK�� j L,8 is problematic,sincethere

doesnot appearto beany relatedform uponwhich the-wj- couldhave beenanalogically

restored.

An additionalpieceof evidencein the *-wj- puzzleis the personalname ��:{t<�E:��p��8
found in a Corinthianinscription(Kiparsky 1967,p. 620). Thefirst elementof this name

appearsto be*dajwō ( I *dawjo ) ‘kindle’, whichappearsin laterclassicalGreekas tF�EK{L .

Accordingto Kiparsky, *-wj- first underwentmetathesisto become*-jw-, which survives

in theCorinthianinscription,andthenunderwentprogressiveassimilationto become*-jj-.



55

2.3.13 *-sj-

In unpublishedwork, Nussbaum(1985) discussesword-internal*-sj- clustersin early

Greek.Theoutcomeof theseclustersdependsonwhetheranoriginalmorphemeboundary

existsbetween*s and*j, asillustratedby thefollowing:

Hom. �<MN� ‘whose’ (Lat. cuiu-s,Skt. kásyawith analogicalk-)

Hom. ��t<��ij� ‘knowing (fem.)’ ( I wid-ús-ya I *wid- ús-ih2) (Skt. vidús.ı̄)

(Ringe,coursehandouts)

In thefirst example,thereis nomorphologicalboundary, and*-sj- hasentirelydisappeared.

In the secondexample,a morphologicalboundaryintervenesin *-s+j-, and the cluster

comesout as-jj-.

Nussbaumdiscussesthedevelopmentof theseclustersin thevariousdialectsof Greek.

In PIE, thegenitivesingularendingfor thematicnounswas*-osyo (Watkins1992,   8.6.2;

cf. Skt. -asya),wherenomorphologicalboundaryintervenesbetween*s and*j. In Lesbian

andThessalian,this endingappearsas - ��:{� ; in Attic, it appearsas - ��� (i.e. -ō), and in

certainotherdialectsit appearsas- L (Buck, p. 88). Theessenceof Nussbaum’s analysis

is that*-osjo � *-oho- in mostdialects;but therewasa morphologicalresegmentation*-

os+yoin Lesbian,Thessalian,andalsoin Mycenaean;in thesedialects,*-os+yo � *-ojjo .

This analysisentails that the morphologicalresegmentationhappenedindependentlyin

Mycenaeanandin Lesbian/Thessalian,sincethe threedialectsdo not form a propersub-

branchof theGreekdialects.
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The deletionof *-s- in the tautomorphemiccasesappearsto predatethe Mycenaean

period,asevidencedby Myc. to-jo = �<��i�� (gen.sg.demonstrative;Hooker1980,p. 60).

(SeealsoLejeune,p. 171for anearlierview on*-sj-.)

2.4 Relativechronology

The following changesarecommonto all the Greekdialects,andmaydateto the Proto-

Greekstageor earlier:

*j- � � -
*mj � *nj

*p(h)j � ���
*k w(h)j, *gw(h)j � *k( h)j, *g(h)j

Basedonvariationin Mycenaeanspelling,it appearsthatthesoundchange*j- � h- wasin

progressduringtheMycenaeanperiod.(Lejeunep. 23,167-8).

The First CompensatoryLengthening(including the whole complex of changescon-

nectedwith *rj, *nj clusters)mustpost-dateProto-Greek,sincetheoutcomesdiffer across

dialects.WhatI will proposein my analysisbelow is thatthis is acaseof achangespread-

ing acrossan alreadydifferentiateddialectcontinuum,whereLesbian/Thessalianhadal-

readydevelopeda preferencefor geminationover compensatorylengtheningprior to the

geographicspreadof the*j-elimination conspiracy.
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It neednotbethecasethat*-VjV - � *-VV- is cruciallyorderedwith respectto *-w+j-,

*-s+j- � *-jj-. Kiparsky (1967)andmostsubsequentauthorstake *-w+j-, *-s+j- to have

givenriseto -jj- ratherthanthesingleton-j-, whichhasobservableconsequencesfor meter

sincethefirst of thetwo syllablesshouldcountasheavy. Onepossibility is that*-VjV - �
*-VV- occurredbefore*-w+j-, *-s+j- � *-jj-, in which casethe two rulesaretemporally

in a potentiallycounterfeedingrelationship.However, theotherorderingis alsopossible;

a rule *-VjV - � *-VV- would not necessarilyaffect *-jj-, giving yet anotherinstanceof a

rule whichappliesto singletonconsonantsbut not to geminates.

*sV- � *hV- mustprecede*t( h)j- � � -. It mustalsoprecede*k( h)j- � � -, bothbecause

thenew � - is noteliminated,andalsobecause*k( h)j- givesriseto � - in somedialects,while

*sV- � *hV- appearsto beProto-Greekor earlier.

The formationof the intermediateaffricatesfrom coronalandvelarstopsfollowedby

*j hadclearlyhappenedby Mycenaeantimes,althougha morespecificdatingis difficult.

Theresolutionof theseaffricatesinto � , �E� , � , �u� mustbelate,becausetheoutcomesvary

greatlyacrossdialects.EventhecloselyrelatedAttic andIonicdonotagreein theirreflexes

for theseaffricates,whichspeaksto a latedatefor theeliminationof theaffricates.
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2.5 Analysis

2.5.1 Overview

Previousanalysesof */j/-elimination in Greek(Kiparsky, 1967;Sommerstein,1973;Ingria,

1980;Steriade,1982;Wetzels,1985)haveinvolvedmultiplerulesandhavepositedvarious

intermediatesynchroniclevelsof representation(or diachronicstages).

Typical of theseanalysesis thatof Sommerstein(p. 31-33;seealsop. 39,49),which I

will review in detail.Sommersteinanalyzestheeliminationof *j in theframework of SPE

(Chomsky andHalle, 1968). Sommersteinassumesthat *j is still underlyinglypresent,

and posits rules 2.2 through2.8 as synchronicrules of classicalAttic to accountfor a

subsetof the *j-conspiracy rules(The feature[ ¡ hsp] (“heightenedsubglottalpressure”)

distinguishesaspiratedandunaspiratedvoicelessstops;Sommerstein,p. 3. The feature

[+WB] indicatesaword boundary;p. 5).

¢£¤¦¥ son¥ cont) voice

§©¨ª ¢£¤9¥ cons¥ syl¥ back

§©¨ª¦% «F¬ ant¬ cor ­
¢££££££££¤
¬ cons¥ son¬ strid¬ ant¬ cor) voice

§ ¨¨¨¨¨¨¨¨ª
Figure2.2: Affrication (i.e., *tj, *kj � *ts; *t hj, *k hj � *t hs; *dj, *gj � *dz)
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« ¥ cont¬ cor ­ % � / [+nas] [+strid]

Figure2.3: ReleaseRetiming(i.e., *nts � *ns)¢£¤ ¥ son¥ cont) voice

§©¨ª « ¥ son¬ cont ­ % « ) cont¥ hsp ­ « ¥ cont¥ hsp ­
Figure2.4: AffricateResolutioni.e., ts � tt; dz � zd

Theeffect of rule 2.8 is *jh � jj; *hj � jj (mirror image;/h/ is considered[-cons];see

p. 3); and*wj � jj. Glide Assimilationwould alsoaffect *jw, but Sommersteinstatesthat

suchclustersarenot found. Historically, suchclustersdid exist (e.g. ��®����¯I°��®o�±��� ); but

sinceSommersteinis putting forward a synchronic analysisof classicalGreek,it is fair

enoughto statethat*jw no longerexistedin theURsof thelanguageat thattime.

Sommersteinpositsa furtherspecialrule (p. 39) which changes*wj � ww “for which

only thepresenttenseformative /y/ is markedplus” (i.e., therule only applieswhenthe*j

is suppliedby whatwasoriginally thePIE *-ye/o- suffix; Ringe[p.c.] pointsout that this

is historically theresultof reanalysis/levelling). As discussedabove, theoutcomesof *wj

aresopoorly understoodthat I will not attemptto respondto Sommerstein’s formulation

on thispoint.

Given thestateof phonologicaltheoryin 1973,this analysiscanbe judgedasa com-

petentanalysisof its day. From the modernperspective, thereare,of course,a hostof
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y % «²¬ lateral) features­ / V «²¬ lateral) features­
Figure2.5: Lateralizationi.e., lj � ll³«D¬ cons¥ cons­

´« ¥ cons¥ syl ­ % 2 1

Figure2.6: Metathesisi.e., rj � jr; nj � jn.

criticismswhich couldbemade,mostof which would reduceto thegeneralcriticismsof

theSPEframework which occupiedthefield for muchof the1970’s and1980’s. Further,

therearevariousminor detailsof this analysiswhereimprovementis possible(e.g. adjust-

mentswould needto bemadeto accountfor theoutcomesof word-initial *tj-, *t hj-, *kj-,

*k hj-).

Thechief featureof thisanalysiswhichI wishto focuson,however, is thatit includesat

leastfour separateruleswhoseimmediateeffect is to eliminate*j in positionswhichwould

todaybe describedassyllableonsets(Affrication, Lateralization,Metathesis,andGlide

Assimilation). SinceSommersteinis only accountingfor a subsetof the *j-eliminating

processes,additionalrules would be neededto capturethe full conspiracy, even if one

allows angledbrackets, ) -notationetc., andan appropriatemeasureof ingenuitysuchas

thatmanifestin arulewhichconflatests � tt anddz � zd. Thepoint is thatneithertheSPE

framework, nor any otherrule-basedmodelwhich I amawareof, is capableof capturing

the essentialunity which I claim exists amongthe variousprocesseseliminating *j. In
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³¢£¤ V¥ low) back

§ ¨ª
´¢£££¤ ¥ cons¥ syl¬ high) back

§ ¨¨¨ª
µ¶�· ¬ conş· ¬ WB ¸º¹ % ³· ¬ lonģ

� µ
Figure2.7: Monophthongizationi.e., ij � ı̄; ej � ē; uj � ū

« ¥ cons¥ syl ­ %
»¼¼¼¼¼¼¼¼¼¼¼¼¼¼½ ¼¼¼¼¼¼¼¼¼¼¼¼¼¼¾

¢£¤ ¬ high¥ back) features

§©¨ª ¿
¢£££££¤ ¥ cons¥ syl¬ high¥ back) features

§©¨¨¨¨¨ª
« ¥ low* features­ ¿ ¢£££¤ ¥ cons¥ syl¥ low* features

§©¨¨¨ª

À ¼¼¼¼¼¼¼¼¼¼¼¼¼¼Á¼¼¼¼¼¼¼¼¼¼¼¼¼¼Â
Figure2.8: GlideAssimilation(Mirror imagerule)

Sommerstein’s framework, it would bejust asnaturalif Greekhada randomcollectionof

ruleswhereby*j is sometimeseliminated,sometimesleft alone,andsometimesinserted

anew, with no clearoverall patternto therulesor any generaltrendamongtheir effects. It

mustbetreatedasamassivehistoricalaccidentthatprocessesof somany typeschancedto

work in concertto entirelyeliminateonset*j from Greek.

2.5.2 MORAIC[i]

I claimthattheentire*j-conspiracy is theproductof therisein rankingof asingleconstraint

prohibiting*/j/. I turnnow to theformulationof this constraint.
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Following generallyacceptedassumptions,I assumethat /i/ and /j/ are specifiedas

[+high, -back]. I assumethat/i/ and/j/ areidenticalin theirsegmentalcontent,andthatthe

differencebetweenthe two is simply a matterof thepositioningof this featurebundlein

theprosodicstructure(Kenstowicz, p. 23).

In classicalGreek,thefeaturebundle[+high,-back]is permittedonly whenthesegment

occursasthenucleusof a syllable(thevowel : ), or asthesecondelementof a diphthong,

i.e. if thesegmentis moraic. Theconstraintcanthereforebestatedin termsof moraicity:

MORAIC[i]: [+high, -back] %Ã(
“The feature[+high, -back] implies the presenceof a temporallyoverlapping

mora.” (Cf. moraiclicensing,discussedin Bagemihl1991.)

Thereare several aspectsof this formulation which shouldbe noted. First, sincea

segmentcanbe linked to morethanoneposition,MORAIC[i] is not violatedin the case

wherea/j/ segmentis linkedto two positions,onemoraicandonenon-moraic(Figure2.9).

In my analysisbelow, thispropertyof MORAIC[i] will becrucialin distinguishingoriginal

intervocalic*-j- (which is deleted,resultingin hiatus)from *-sj- and*-wj- (whichgiverise

to novel intervocalic-jj-).

Leaving this oneexceptionaside,the generaleffect of MORAIC[i] is to prohibit */j/

whenit occurswholly within anonset.Theconstraintdoesnot dependon thepresenceof

absenceof precedingor following segmentsin thesameonset;in this respect,MORAIC[i]

is similar to Steriade’s rule of Greek*/w/ deletion(1982,p. 118-9),which is formulated
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σ

j
Ä* σ

j
Ä*

C

σ

i/j
Åµ

σ

i/j
Åµ

σ

Figure2.9: Structuresviolatingandnotviolating MORAIC[i]

not to besensitiveto theparticularpositionwithin theonsetwherethe*/w/ occurs.

As formulatedabove, MORAIC[i] appliesonly to /i � j/. A possiblealternative is as

follows:

MORAIC[+high]: “High segmentsmustbemoraic.”

[+high] %Ã(
This broaderformulation,wheretheconstraintencompassesall high vocoids,predicts

that/w/ shouldbeeliminatedaswell—andindeedit was.Early in thefirst milleniumBCE,

thedigamma(*/w/) diddisappearfromAttic andmany otherdialects(Lejeune1982,p. 15).

Sincetheeliminationof */w/ wassubstantiallylaterthantheeliminationof */j/, apossible

analysisis thatMORAIC[+high] first cameto outranktheconstraintsprohibitingdeletionof

*/j/, andonly latercameto outranktheconstraintsprohibitingdeletionof */w/ (this implies

theexistenceof faithfulnessconstraintswhicharesensitiveto particularfeaturevalues;see

Pulleyblank1998,andalsothediscussionbelow in Chapter4). Schematically, thesestages

canberepresentedasfollows:
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Stage1: MAX[w] . MAX[j] � MORAIC[+high]

(*w and*j arebothparsedintact)

Stage2: MAX[w] � MORAIC[+high] � MAX[j]

(*j eliminated;*w remains)

Stage3:MORAIC[+high] � MAX[w] . MAX[j]

(*w eliminated)

A full discussionof theeliminationof */w/ is beyondthescopeof this chapter. Since

I will befocusingon theeliminationof */j/ in detail,it is not essentialhereto assumethat

thereis any formalconnectionbetweentheeliminationof */j/ andof */w/. Onecanassume

the formulationof MORAIC[i] restrictedto [-back,+high] segmentswithout affecting the

analysiswhich I will present.

I claim that it is the rise in rankingof MORAIC[i] which is responsiblefor the elimi-

nationof nonmoraic*j in Greek. The remainderof this chapterwill explore in detail the

interactionof MORAIC[i] with otherconstraints.

2.5.3 Palatalization

TheaccountI will proposehereinvolvespalatalizationof severalof theconsonants;there

was an intermediateprehistoricstagewhereseveral of the Greekconsonantscould be

marked with a secondarypalatalplaceof articulation. This is not a novel claim: Leje-

une(1982,p. 79, 106)discussesit in connectionwith thedevelopmentsof original *t( h)j,

*k( h)j, *dj, *gj, andCowgill (1969)putsforwardtheaccountwhichI will assumeregarding

thedevelopmentsof *nj, *rj, and*lj.
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Onepoint of noteis thata secondarilypalatalizedconsonantlinkedsolelyasanonset

doesnot violate MORAIC[i], even thoughsomeof the featuresin questionarethe same

asa bare/j/ segment. Assumingthat a secondarilypalatalizedconsonantis specifiedfor

[Cor] but not for [+high] (Hume1992,p. 183), the formulationfor MORAIC[i] correctly

distinguishes/j/ from thepalatalizedconsonantsin this manner.

2.5.4 Palatalization, Feature Geometry, and OT

As discussedin Chapter1, I assumethegeneralaccountof featuregeometryputforwardby

Hume(1992),ClementsandHume(1995). Thus,I assumethefollowing representations,

using/l/ asanexample(Figure2.10).

CPlace

Cor

CPlace

Aperture

VPlace
" [+high]

Cor

CPlace

Cor VPlace
"

Cor

/l/
#

/j/
#

/l /
# j
Æ

Figure2.10:Featuregeometryof /l/, /j/, /l j/

(Cf. Hong1997,p. 121-123.For clarity, I have omittedsomefeatures,suchas[lat] and

[+cont]).

I have claimedthat the rise in rankingof MORAIC[i] forces*j to be eliminatedfrom
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onsetpositions. Thereareat leasttwo possiblestrategies for satisfyingMORAIC[i]: *j

couldbedeletedaltogether, or palatalizationcouldoccur. Theconstraintnormallytakento

dispreferdeletionis MAX:

MAX: Every elementof the UR hasa correspondentin the SR (McCarthy and

Prince,1995,p. 122).

Sincetheoutcomeis palatalization,MORAIC[i] andMAX mustbothoutrankwhatever

constraintor constraintswouldpreventpalatalization.A standardconstraintpreventingthe

coalescenceof two underlyingsegmentsis UNIFORMITY:

UNIFORMITY: “No coalescence”No elementof the SR hasmultiple correspon-

dentsin theUR (McCarthyandPrince,1995,p. 123).

However, I will assumethat it is not UNIFORMITY which dispreferspalatalizationin this

case(in other words, UNIFORMITY could be ranked below all of the constraintsunder

discussionhere;this is consistentwith thecoalescenceof certainvowel sequencesata later

date).Rather, it is amarkednessconstraintprohibitingsurfacepalatalizedconsonants:

NO-PAL: A consonantis not specifiedwith
VPlace

Cor
.

My reasonfor assumingthis constraintis thatall of thepalatalizedconsonantseventu-

ally becamedepalatalized.I will discussbelow how NO-PAL wasinvolved in depalatal-

ization. Sincethereis thusan independentneedfor a constraintdispreferringpalatalized
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consonants,it seemssensibleto make useof this sameconstraintto prevent the initial

coalescenceof C + j until coalescenceis forcedby a risein rankingof MORAIC[i].

Thus,therankingbeforeandafterpalatalizationis asfollows:

Before(i.e., Cj): MAX . NO-PAL � MORAIC[i]

After (i.e. Cj): MORAIC[i] . MAX � NO-PAL

Theserankingsareillustratedin tableaux2.11and2.12,ignoringprosodicissues.

/nj/ MAX NO-PAL MORAIC[i]

/n/ *!

/nj/ *!

☞ /nj/ *

Figure2.11:Beforepalatalization

/nj/ MORAIC[i] MAX NO-PAL

/n/ *!

☞ /nj/ *

/nj/ *!

Figure2.12:After palatalization
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2.5.5 Depalatalization

As discussedin Chapter1, I assumethat whena soundchangeis in progress,speakers

exhibiting surfacevariationhave the original URs but variablerankingof particularcon-

straints. In the caseat hand,therewasa generationof speakerswho sometimesemitted

surfacepalatalizedconsonantseventhoughthey still had/nj/, /rj/, /lj/ in their inputs. For

thesespeakers,it would have beena violation of MAX for palatalizationto be altogether

lost,because/j/ wasstill presentasadiscretesegmentin theUR.

However, therewaseventuallya generationof learnerswho receivedonly thepalatal-

izedconsonantsasinput; andI claim that thesespeakersinternalizedthepalatalizedcon-

sonantsin their URs. This has the important consequencethat it is no longer a vio-

lation of MAX for palatalizationto be lost (the specificMAX constraintin questionis

MAX(segment),following Zoll 1996,to be discussed).In the earlierstateof affairs, */j/

wasanindependentsegmentin theUR,andit wasaviolationof MAX for *j to bealtogether

deleted.

Thereis a potentialobjectionto this generalaccount:giventhat therewassubstantial

morphologicallyconditionedalternationarisingfrom original *j, would thelearnerbeled

to posit theoriginal *j in theURs?I will assumethat this this is not so,becauseall of the

C+j sequenceshadbeeneliminatedby onemeansor another. On thesegrounds,I claim

that it wasno longerobvious to the languagelearnerthat *j hadpreviously beenpresent;

at best,the speaker might posit somekind of palatalizingautosegmentwith a particular
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morphologicalfunction(cf. MesterandItô, 1989).

More thanoneanalysisof depalatalizationis possible,andthe choicebetweenthese

analysesdependson factswhich areprobablyunrecovarable,althoughsomeguessescan

bemade.Noticethatif aninput contains/nj/, theconstraintrankingpositedabovepredicts

that depalatalizationshouldautomaticallyoccur, with no needfor a changein ranking

(tableau2.13). This is becausethe lossof secondarypalatalizationis not a violation of

MAX (specifically, it is MAX(seg) which is not violated(Zoll 1996).

/nj/ MORAIC[i] MAX(seg) NO-PAL MAX(subseg)

☞ /n/ *

/nj/ *!

/nj/ *!

Figure2.13:After depalatalization

Soperhapsdepalatalizationbeganassoonaslearnerswereno longerpositingunderly-

ing *j. If therewereasubstantialperiodwherepalatalizationremained,however, thenthere

waspresumablya faithfulnessconstraintdispreferringthis changein placeof articulation

of asinglesegment.I will discusstheformulationof this constraintbelow.

It is not known how long palatalizationpersisted.However, a reasonableguessis that

at leastthedevelopmentsexemplifiedby *onj � *onjnj � ��: 8 occurredno laterthanProto-
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Greek,sincetheoutcomesaretheidenticalin all dialects.It is alsoa reasonableguessthat

the depalatalizationof original *t( h)(+)j, *k( h)(+)j clustersdid not occuruntil the dialects

haddiverged,sincethe outcomesdiffer considerablyacrossdialects. Thus,it seemsthat

theconsonantsdid not all becomedepalatalizedat thesametime. This is not particularly

surprising;it is known that languagescanpreferpalatalizationof someconsonantsover

others,asin thecaseof Japanesemimeticpalatalization,where/r/ fails to becomepalatal-

ized in the formationof Japanesereduplicative mimeticseven in environmentswhereit

wouldbeexpectedto doso(MesterandItô, 1989,p. 270-1).

Oneway to accountfor the temporalorderingof depalatalizationin Greekis by ex-

plodingNO-PAL into a family of constraints,eachof which dispreferspalatalizationfor a

singleconsonantor classof consonants.Sincepalatalizationappearsto have beenelimi-

natedfrom sonorantsbeforeit waseliminatedfrom obstruents,I will assumethefollowing

morespecificversionof NO-PAL in additionto themoregeneralNO-PAL itself:

NO-PAL-SON: A [+son] segmentis not specifiedwith
VPlace

Cor
(“Sonorantsmay

not bepalatalized”).

The sequenceof depalatalizationrules is predictedby the following threetemporal

stages:

a. FAITHFULNESS � NO-PAL-SON . NO-PAL

b. NO-PAL-SON � FAITHFULNESS � NO-PAL
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c. NO-PAL-SON . NO-PAL � FAITHFULNESS

I turn now to thedevelopmentsof particularconsonants.

2.5.6 Sonorants

I discussheretheoutcomesof *nj, *rj, and*lj. Following Cowgill’ saccount,I assumethat

therewasanintermediatestagewherethesesequencesbecame*n jnj, *r jrj, and*l j l j. There

is, of course,noway to know whetherthesegmentswith thesephonologicalspecifications

wererealizedasfully palatalconsonants([ Ç ], etc.), or whetherthey werepronouncedwith

a palataloffglide ([nj], etc.). If the latterpossibility is correct,thenI assumethat this was

amerelyphoneticfact;from theperspectiveof thephonology, thesecondarypalatalization

featureswerenot temporallyorderedwith respectto to theprimaryplaceof articulation.

When * � or * � precedesoriginal *nj, *rj, the result in all dialectsis an apparen-

t metathesis.Theessenceof theaccountI assumehereis thattherewasa conflict between

the rising prohibition on palatalizedsonorantsversusthe requirementthat the palataliza-

tion featuresbeparsed;thisconflictwasresolvedby moving thepalatalizationfeaturesinto

theirown /i/ segmentprecedingtheoriginalsonorant.Original *nj, *rj beforeothervowels

did notundergo thisdevelopment;following WarrenCowgill (p.c. to DonRinge,c. 1980),

I assumethattherewasaprohibitiononaddingan/i/ segmentafteravowel alreadylike /i/

in frontnessor height.

For thisanalysis,I accepttheview developedby Zoll (1996)thatMAX canbesensitive
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eitherto anentiresegment,or to somesubsegmentalunit:

MAX(subseg): Every subsegmentin the UR hasa correspondentin the SR (Zoll

1996,p. 62).

The parsingof palatalizationfeatureswas requiredby MAX(subseg). Note that this

requirementis satisfiedif the original palatalizedconsonantremainspalatalized,but it is

equallywell satisfiedif thepalatalizationfeaturesarerealizedon someothersegment,or

even within a novel segmentof their own. In the casewherepalatalizationcomesto be

realizedin anovel segment,thereis aviolationof INTEGRITY:

INTEGRITY: “No Breaking”No elementof theUR hasmultiple correspondentsin

theSR(McCarthyandPrince,1995,p. 124).

However, MAX(subseg) requiresthat the palatalizationfeaturesbe parsed;and NO-

PAL-SON requiresthatsonorantsnot bepalatalized.The rankingduring*onjnj � /oin/ is

asfollows:

MORAIC[j] � MAX(subseg) � NO-PAL-SON � INTEGRITY

This is illustratedin tableau2.14.

For this case, it does not matter that MORAIC[j] outranksMAX(subseg), or that

MAX(subseg) outranksNO-PAL-SON, but this rankingwill beimportantbelow.

After vowelsotherthanthosewhichwere[-high, +bk], however, it wasnotpermissible

for novel /i/ to beinserted.In thecasewheretheprecedingvowel is * � , onemight appeal
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/onjnj/ MORAIC[i] NO-PAL-SON MAX(subseg) INTEGRITY

on.j *! *

onj.nj *!

on.n *!

☞ oj.n *

Figure2.14:*onjnj � /oin/

to thegeneralavoidanceof * ��: beforeconsonantsin all caseswherethis diphthongwould

otherwisebeexpectedonmorphologicalgrounds,asin certainoptatives:

t<�E: 8F��(E: ‘givea feast’t<�E: 8FP}�<� (expect * tF�E: 8<�=: �<� ) ‘(have a) feast’ (optative mediopassive; occurs in
Homer)��|��98<��(E: ‘becomefixed,freeze’��|��98<P}�<� ‘go stiff ’ (expect * ��|��98<�=: �<� ) (optative mediopassive; occursin Plato’s
descriptionof Socrates’death)

(Smyth,1956,p. 207)

Hence,wemightsupposethatthereis anundominatedmarkednessconstraintagainstall

casesof */ui/. However, thisaccountwill notworkwhen/ 
 / is theprecedingvowel,because

/ 
 j/ contrastedwith / 
 :/ until amuchlatermerger;for thereto beanundominatedconstraint

prohibiting / 
 j/ would incorrectly predict that thereshouldhave beenno suchcontrast.
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Thus,it appearsthatthereis somekind of restrictionpreventingnovel / 
 j/ diphthongsfrom

arising.

This is predictedby thefollowing ranking:

MAX(seg) � “NO-/ 
 j/” � MAX(subseg)

This is illustratedby thetableaux2.15and2.15. Tableau2.15illustratesa failedcase

of anovel /i/ segment,andtableau2.16illustratespreservationof existing / 
 j/ diphthongs.

/ 
 njnj/ MORAIC[i] MAX

(seg)
“NO-/ 
 j/” NO-

PAL-
SON

MAX

(subseg)
INTEGRITY


 n.j *! *


 j.n *! *


 njnj *!

☞ 
 n.n *

Figure2.15:After depalatalization

2.5.7 Assumptionsregarding Greeksyllabification

Thesyllabificationof Greekhasbeenthesubjectof muchdiscussion(Steriade,1982;Wet-

zels, 1985; Woodard,1997). I will follow Woodardin assumingthat the orthographic

conventionsarenot necessarilya reliableindicatorof syllabification. I assumeherethat
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/ 
 jn/ MORAIC[i] MAX

(seg)
“NO-/ 
 j/” NO-

PAL-
SON

MAX

(subseg)
INTEGRITY

☞ 
 j.n *


 n.n, 
 :.n *!

Figure2.16:Preservationof existing / 
 j/
themoracountof eachsyllableis preservedover time (with oneexceptionto bediscussed

below), regardlessof thevarioussegmentalchanges.It is not clearhow thefactsin Greek

regardingcompensatorylengtheningandgeminationcanotherwisebeexplained(seeChap-

ter 1 for discussionof theproblemsregardingunderlyingmorasandunderlyingprosodic

structurein general).

Thus,from suchchangesas* �R� j �R� � �R�����R� , * ������k j L � ����QR���EL , ����Q��u�<L , it canbe

inferredthat the original syllabificationwas* �R� .j ��� , * ������k .j L . This goesagainsta ten-

dency in somelanguagesto avoid rising sonorityacrossa syllableboundary(seeChapter

4 below); apparently, earlyGreekhada phonotacticrestrictionagainstconsonant+ *j on-

sets. It shouldbenotedthatmany instancesof rising sonorityacrossa syllableboundary

wereremoved in the courseof the *j conspiracy; this may in fact be oneof the phonetic

motivationsfor theconspiracy.
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2.5.8 The First CompensatoryLengthening

*rj, *nj gave rise to a compensatorilylengthenedprecedingvowel (except � , � ) in all di-

alectsexceptLesbianandThessalian,wheregeminationis found. This is a partof a more

generalfamily of processesknown collectively as the First CompensatoryLengthening.

The First CompensatoryLengtheningaffectedvowelsprecedingthe following consonant

clusters:

*hm, *hn, *hl, *hr, *hw ( I *sC)

*mh, *nh, *rh, *lh, *wh ( I *Cs)

*nj, *rj, andpossibly*wj (only after*u, *i, *e)

In all of thesecases,the *h or *j waseliminatedin all dialects. In mostdialects,the

precedingvowel wascompensatorilylengthened.In LesbianandThessalian,however, the

surviving consonantwasgeminatedwithout compensatorylengtheningof thevowel.

Prehistoric Lesb./Thess. Attic, etc.
* xG�T�<
N���E� xG�T�<
N����� xG�T�<
<:w��� ‘set in order, arrange(aor.)’
* xN79J�: 8<�E� xN79J�: 8<8F� xN79JF:H8<� ‘separate,divide (aor.)’
* �E
N��Q��E8<� ��
n��Q�8<8F� Att. �E
N��;�8>| ‘moon’

(Dor. �E
N��QR8F� )
* ÈG�E(E: xG(9(E: 
>��(EK , É�(�K ‘(I) am’

(Buck,p. 66-7,69. As notedabove, I-
<: � spells 
̄ .)

Cowgill (1969)notesthat geminationis found in LesbianandThessalianasthe out-

comeof all of clusterswhich gave riseto theFirst CompensatoryLengtheningelsewhere,

and further notesthat geminationwas the outcomeof *lj in all dialects(exceptperhaps

Cyprian).Cowgill putsforwardanaccountwhereall of theconsonantclustersin question



77

becamegeminatesin the first instance(probablyby the Proto-Greekstage). Later, after

significantgeographicdispersalanddialectdiversification,sonorantgeminatescameto be

shortened,with compensatorylengtheningof theprecedingvowel; however, this innova-

tion did not spreadto LesbianandThessalian,which wereon thefar easternperipheryof

theGreek-speakingarea.

*/l j l j/ did not undergo thesedevelopments.Cowgill claims that this is because*/l j l j/

remainedpalatalizedlongerthan*/n jnj/ and*/r jrj/. Ordinary*/ll/ becamedegeminated,as

in theexamplesabove;but palatalized*/l j l j/ did not. When*/l j l j/ latercameto bedepalatal-

ized,it remainedgeminatedsincethemoveto eliminatesonorantgeminateswasno longer

in progress.

It shouldbe notedherethat thereare instancesof 8<8 , J<J in historicalGreek. These

later geminatesaroseby certainconsonantclustersimplificationsafter the developments

discussedherehadgoneto completion(Lejeune,p. 124-5).

The analysisso far predictsthe depalatalizationof all sonorants;an adjustmentwill

be necessaryto accountfor the longerpersistanceof palatalizationon */l j l j/. Further, the

analysiswill needto dealwith theshorteningof sonorantgeminates.

2.5.9 On the exceptionaloutcomeof *lj

* � alwaysbehavesasexpectedin Greek,exceptwhen*j follows, in which theoutcomeis

uniformly geminate��� . I will follow Cowgill in assumingthat */l j l j/ remainedpalatalized
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well aftertheothersonorantshadbecomedepalatalizedanddegeminated,andwill givean

accountin thesetermsof the persistenceof this geminate.Rolf Noyer (p.c.) notesthat

thereseemsto bea “strangeaffinity” between/l/ and/j/; exceptionalinteractionbetween

thesesegmentsis foundin otherlanguagesaswell:

Russian*l’ub-jo-n � /ljublju/ ‘(I) love’ (Schenker 1995,p. 84; Shevelov, 1965,p.
219-220;Rolf Noyer, p.c.)

Lat. fı̄lium � Italianfiglio /fi Ê�Ê o/ ‘son’; cf. Proto-Romanceblanku � Italianbianco
‘white’ (Brian McHugh,p.c.;GeneBuckley, p.c.;Hall, 1976,p. 104-5)

Theinferenceto bedrawn is that thereis somespecialrelationshipbetween* � and*j

which leadsto theunexpectedoutcomeof * � j.
I proposethat this exceptionaloutcomeof * � j is the resultof two constraints,PAL-L

andDEP-PAL:

PAL-L: Everysegmentspecifiedwith [lat] is specifiedwith
VPlace

Cor
(“Every/l/ must

bepalatalized”).

DEP-PAL: For every feature
VPlace

Cor
in the SR, thereis a correspondingfeature

VPlace

Cor
in theUR (“Don’t insertpalatalization”.)

Although Zoll 1996 doesnot specificallydiscussa DEP-SUBSEG constraint,it is a

naturalextensionof hermodel;DEP-PAL canbetakenasa memberof this family of con-

straints.Note that IDENT-PAL couldnot besubstitutedhere,sincethis would incorrectly

preventpreviouslyunpalatalizedconsonantsfrom beingpalatalizedbefore*j.
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PAL-L is violatedfor all instancesof non-palatalized/l/. Thus,if PAL-L wereundom-

inated,all surface/l/ would bepalatalizedin Greek. However, if PAL-L is dominatedby

DEP-PAL, then/l/ canonly bepalatalizedwhenthepalatalizationfeaturesassociatedwith

/l/ in theSR correspondto featuresof somesegmentin the UR. Statedinformally, /l/ al-

ways‘wants’to bepalatalized,but it is notpermittedto takeits palatalizationfeaturesfrom

nowhere;it canonly receive thosefeaturesfrom *j.

Abstracting away from certain complications which will be discussedbelow,

tableaux2.17 and 2.18 illustrate this analysis. Tableau2.18 illustratesthe failure of *l

to bepalatalizedin thecasewherethereis no earlier*j.

/aljos/ MORAIC[i] DEP-PAL PAL-L

al.jos *! *

aj.los *!

☞ alj.ljos

Figure2.17: �R�����R� ‘other’

If PAL-L dominatesNO-PAL-SON, then*/l j l j/ will remainpalatalizedeventhoughall

othersonorantsbecomedepalatalized.



80

/phulaks/ MORAIC[i] DEP-PAL PAL-L

☞ phu.laks *

phulj.ljaks *!

Figure2.18: �l�����R� ‘guard’

2.5.10 Degemination

Languageswhichpermitgeminatesdonotnecessarilypermitgeminationof all consonants.

For example,Japaneseallowsgeminationof mostconsonants,but notof /r/.

I haveclaimedthatGreekoriginally permittedsonorantgeminates,but latereliminated

them(exceptfor */l j l j/, whichpersistedlonger).I claim thatthischangecorrespondsto the

risein rankingof thefollowing constraint:

*SON-GEM: “No sonorantgeminates”A [+son]consonantis not long.

Prior to degemination,*SON-GEM is outrankedby a constraintprohibitingshortening

of geminatesegments. As discussedin Chapter1, this constraintis MAXLENGTH. A

fragmentof theGreekgrammarprior to degeminationis asfollows:

MAX (Ë. MAXLENGTH � *SON-GEM

Not shown are*GEMINATE and*LONG-V, whicharerankedbelow MAXLENGTH since

Greekgenerallypreserveslengthbothfor vowelsandfor consonants.
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An illustration of this ranking, which persistsinto historical Lesbian/Thessalian,is

foundin tableau2.19.

/krinno:/ MAX ( MAXLENGTH *SON-GEM

krino: *! *

kri:no: *!

☞ krinno: *

Figure2.19:Beforedegemination

Degeminationof sonorantsoccurswhen*SON-GEM comesto outrankMAXLENGTH:

MAX (Ë. *SON-GEM � MAXLENGTH

Thedegeminationof (*) 79J�K 8<8FL � 79JF:́̄ 8FL is shown in tableau2.20.

/krinno:/ MAX ( *SON-GEM MAXLENGTH

krino: *! *

☞ kri:no: *

krinno: *!

Figure2.20:After degemination
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As for thefailureof */l j l j/ to degeminate,thereareat leasttwo possibilities.Oneis that

*SON-GEM is to be formulatedso that it is violatedonly by coronalsonorantgeminates.

Assumingthat */l j l j/ cameto be a fully palatalsegment(ratherthana merelypalatalized

one), it would not have violated*SON-GEM andwould not have beendegminated.An-

otherpossibilityis thatthereis ahigherrankedconstraintrequiringsecondarilypalatalized

consonantsto be long. I am not awareof parallelsin other languages,but it is true that

many originally palatalizedconsonantshave longreflexesin historicalGreek,andI believe

thatexplanationsareavailablefor all of theexceptions.

2.5.11 Obstruents

I turn now to theobstruents,beginningwith *t( h)(+)j, *k( h)(+)j. The discussionherewill

berelatively brief, becausemostof thefactsregardingthepalatalizationof obstruentsfall

out from theanalysisalreadydeveloped.

Following Lejeune(p. 79, 106), I assumethat theseclusterswent throughasstageas

affricates.Thespecificphoneticvalueof theseaffricatesis not known, but I will hazarda

guessthat*k( h)(+)j wasaffricatedas[čč] andthat*t( h)+j wasaffricatedas[tsts].

Unlikethesonorants,thepalatalizedaffricateswerenotshortened,becausethey did not

violate*SON-GEM (tableau2.21).

Further, obstruentsdid not depalatalizeasearlyasthesonorantsdid, asevidencedby

the fact that the outcomesof the palatalizedaffricatesvariesgreatlyacrossdialects. As
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V/čč/ MAX ( *SON-GEM MAXLENGTH

V/č/ *! *

V:/č/ *!

☞ V/čč/

Figure2.21:Failureof palatalizedobstruentsto shorten

discussed,therankingsbeforeandafterobstruentdepalatalizationareasfollows:

Before: NO-PAL-SON � FAITHFULNESS � NO-PAL

After: NO-PAL-SON . NO-PAL � FAITHFULNESS

Tableau2.22 shows the failure of obstruentsto depalatalizeat the sametime as the

sonorants.Tableau2.23showsthelaterstagewhereobstruentsweredepalatalized.

/čč/ NO-PAL-SON FAITHFULNESS NO-PAL

☞ /čč/ *

�u��Ì9��� *!

Figure2.22:Beforeobstruentdepalatalization

As shown in the tableaux,the intermediateaffricatescameout aseither � / �u� or � / ��� .

Following Lejeune(1982, p. 106), I assumethat this is a matterof either the stop or
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/čč/ NO-PAL-SON NO-PAL FAITHFULNESS

/čč/ *!

☞ �u��Ì9��� *

Figure2.23:After obstruentdepalatalization

fricative portionof theaffricatebeinglost. Affricatesaregenerallythoughtof ascontour

segmentsspecifiedboth for [-cont] and [+cont] (Broselow 1995,p. 176; Clementsand

Hume1995,p. 255-7);deaffrication thereforeinvolved the lossoneof thesetwo values.

Following Pulleyblank(1998;seeChapter3 for furtherdiscussion),I assumethatfaithful-

nessconstraintscanbesensitiveto thespecificvalue(plusor minus)of particularfeatures;

hence,thedialectswheretheoutcomewas � / �u� canbeanalyzedashaving [-cont] faithful-

nessoutranking[+cont] faithfulness,with theoppositerankingfor thosedialectswherethe

outcomewas � / ��� .

Ordinarily, the medial outcomeof oneof theseaffricatesis a geminate. The major

exceptionis *t( h)j wherethereis no morphemeboundary. The mosteconomicalaccount

from ahistoricalperspective is thatthispalatalizationpredatestheothers,andtheresulting

affricate underwenta shorteningprior to the otherpalatalizations.It is possiblethat the

failureof *t( h)+j (with morphemeboundary)to shortenis dueto ananalogicalrestoration

andthenre-removal of the*j.
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2.5.12 Other obstruents

*Hj, *sj generallybecome/h/, leaving asidethe caseswherea morphologicalboundary

intervenedbetween*s and *j (seeabove for discussion). I suggestthat the preceding

consonantbecamepalatalizedin both cases,following the ordinary developmentsdis-

cussedabove. At somepoint, thereapparentlyarosea restrictionagainstoral fricatives;

I proposethat the entireCPlacenodewasdetachedin this debuccalization,andthat the

VPlace

Cor
featurewaslost aswell.

Thefollowing two rulesinvolve theocclusionof *j to a stopor affricate:

*p(h)j � ���
*j � � / #

Thechangeof bare*j to avoicedpalatalobstruentsatisfiesbothMORAIC[i] andMAX

attheexpenseof unfaithfulnessfor at leastthe[ ¡ son]feature,asillustratedin tableau2.24.

/j/- MORAIC[i] MAX IDENT(son)

j- !*� - !*

☞ � - *

Figure2.24:Occlusionof *j
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In thecaseof *p(h)j, I assumethat /p/ is not permittedto besecondarilypalatalizedin

Greek,andthatobstruentsmustbeagreein [ ¡ voice] with adjacentobstruents.Thus,the

development*pj � *pč is predicted;whendeaffrication lateroccurs,theoutcomeis ��� .
Theanalysisso far predictsthat *j betweenvowelsshouldbecome� . However, there

is no evidencefor an intermediatestagewhereintervocalic *j becamean affricate; the

segmentsimply deleted.TheaccountI adopthereis that failureof thepredicteddevelop-

ment*j � � / V V is dueto thegeneralcross-linguisticpreferencefor lenisconsonantsin

theintervocalicenvironment(seeChapter3 for discussion).While intervocalicobstruents

werenotgenerallylenitedbetweenvowelsin Greek,thepressureagainstintervocalicfortis

consonants,I claim,wasenoughto preventnew instancesof suchconsonantsfrom arising.

Statedin termsof OT, therewasa constraintprohibitingsomeappropriatecategory of

fortis consonantsin theintervocalicenvironment.I will simplycall thisconstraint*FORTIS

in the absenceof any clear evidenceabout the boundariesof the category in question.

*FORTIS wasoutranked by faithfulnessconstraintsrequiringthat existing obstruentsnot

belenited:

IDENT � *FORTIS

*FORTIS outrankedMORAIC[i], preventingocclusionof intervocalic*j. A possiblestrat-

egy would have beento simply delete*j, sinceno changein quality is possibleto satisfy

MORAIC[i]. However, intervocalic*j apparentlysurvivedlongerthanotherinstancesof *j

(e.g. thesegmentis representedin LinearB); I claim thatthis wasdueto thehigh ranking
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of ONSET (tableau2.25).

/trejes/ ONSET MORAIC[i]

☞ tre.jes *

tre.es *!

Figure2.25:Beforedeletionof intervocalic*j

The eventualrise of MORAIC[i] above even ONSET correspondedto the deletionof

intervocalic*j, andto theendof the*j conspiracy aswell (tableau2.26).

/trejes/ MORAIC[i] ONSET

tre.jes *!

☞ tre.es *

Figure2.26:After deletionof intervocalic*j

2.6 Conclusion

In this chapter, I showed that it possibleto modelall of the ruleseliminating*j in early

Greekin termsof therisein rankingof asingleconstraint,MORAIC[i].



Chapter 3

The Elimination of VoicedFricati vesin WestGermanic

Theprevious chapterwasconcernedwith the eliminationof a singlecontrastive segment

from the inventoryof Greek. The presentchapterwill be concernedwith a trendtoward

the eliminationof an entirecategory of segments:namely, the voicedfricativesof West

Germanic. As a secondaryissue,I will discussa shift in West Germanicregardingthe

resolutionof strandedmorasfromapreferencefor geminationof consonantstoapreference

for compensatorylengtheningof vowels.I will tracebothdevelopmentsupto historicalOld

English.

To give a brief overview, thevoicedfricativesin Proto-Germanic(otherthan*z) were

in complementarydistribution with thevoicedstops.In WestGermanic,thegeneraltrend

wasfor PGmcvoicedfricativesto be eliminated. Two of the four voicedfricativeswere

eliminatedaltogetherduringtheWestGermanicperiod.As Old Englishdeveloped,various

soundchangesoccurredwhicheliminatedtheremainingvoicedfricativesin someenviron-

ments,with theresultthat the two voicedfricativessurvivedonly in onehighly restricted

88
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environment. Before this trend had goneto completion,however, a seriesof historical

rulesor changesto thegrammaroccurredto give rise to a robustnew setof voicedfrica-

tives.Unlike thevoicedfricativesof Proto-Germanic,thevoicedfricativesof Old English

aregenerallyfoundin complementarydistributionwith thevoicelessfricatives.

This chapterwill be structuredlike the precedingone. I will first give a very brief

overview of theexternalhistoryof thelanguage.I will thendetail therulesof theconspir-

acy, andwill give ananalysisof theconspiracy in termsof Optimality Theory. Sincethe

voicedfricativesarea secondarydevelopmentin Germanic(unlike *j in Greek,which is

inheriteddirectly from PIE),I will includeadiscussionof theemergenceof thesesegments

aftertheoverview of theexternalhistoryof thelanguagefamily.

3.1 Overview of the external history of WestGermanic

This brief sectioncan safely be skippedby the readerwho is alreadyfamiliar with the

externalhistoryof Germanic.

It is generallyagreedthattheprehistoricProto-Germaniclanguagewasspokenin what

is now Denmarkandtheareaimmediatelyto thesouth.This languagecommunityis iden-

tified with the physicalremainsof the Jastorfculture;even thosearchaeologistswho are

mostreluctantto draw connectionsbetweenprehistoricarchaeologicalhorizonsandpar-

ticular linguisticentitiesarecomfortablewith this identification(Mallory 1989,84-7).The

latestpossibledateof theunity of theProto-Germanicspeechcommunitywasaroundthe
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beginningof thecommonera.

Germanicwasalreadydiversifiedinto substantiallydiffering languagesby thedateof

the earliestsubstantialattestations(Gothic in the fourth century; the othersseveral cen-

turieslater). Threebranchesof Germanicarerecognized:West,North,andEast,with the

WestandNorthbranchesperhapsdescendingfrom aProto-Northwest-Germaniclanguage,

asevidencedby certainsharedinnovations(thesetof suchsharedinnovationsis admittedly

small; it is muchsmallerthanthesetof specificallyWestGermanicinnovations).Within

WestGermanic,it appearsnot to bepossibleto draw anorderlyStammbaumto represent

the relationshipsbetweenthevariouslanguagesanddialects;Ringe,Warnow, andTaylor

(2001)reportthat their attemptto computea phylogeny of theWestGermaniclanguages

“f ailed spectacularly”.This disorderlinessis apparentlydueto the long-termclosegeo-

graphiccontactamongthedialects.

Nevertheless,theWestGermanicdialectscanbebroadlydivided into two groups.A-

longtheNorthSeacoastwasfoundtheIngvaeonicdialectcontinuum;thiscontinuumgave

rise to Old English,Old Frisian,and(with somecomplications)Old Saxon.To thesouth

wasthelargegroupingof dialectscollectively known asOld High German.

3.2 Emergenceof voicedfricati vesin Proto-Germanic

Thevoicedfricativesof Proto-Germanicarenot original to Proto-Indo-European,with the

possibleexceptionthat */s/ might have beenrealizedas *[z] beforea voiced obstruent
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(Watkins,1992p. 11; Ringe,1996p. 4). Exceptfor *z, thevoicedfricativeswerein com-

plementarydistributionwith thevoicedstopsin Proto-Germanic.Thesevoicedobstruents

arosefrom oneof threesources:

1. By Grimm’s Law, PIE *bh *dh *gh lost their aspirationanddevelopedfricative al-

lophonesin certainenvironments(Hock 1991,p. 37-42). I deliberatelyoverlook

*gwh, whoseoutcomesin Germanicareproblematicandcontroversial(Seebold,1967;

Watkins1992,p. 10); this issueis not crucial to thediscussionhere.I will write the

voicedfricativeallophonesas* 	 * � * � .

2. By Verner’s Law, *f * q *x (from original *p *t *k by Grimm’s Law) mergedwith

thevoicedstop/fricativeserieswhentheprecedingsyllablenucleusdid notoriginally

bearaccentprior to theshift of stressto the initial syllable. *s similarly became*z

in this environment(Hock 1991,p. 40-41).

3. Original */s/ became*/z/ beforea voicedobstruent,perhapscontinuingthePIE al-

ternationalreadymentioned. However, the distribution would have changedfrom

thatof PIE dueto thechangesbroughtaboutby Grimm’s Law: *z might have been

retainedin *mizdhó- % *mizdō- ‘reward’, but would have beenlost in *ni[z]d ós %
*nistaz‘nest’.

Examplesof eachof theseinclude:

1. Grimm’sLaw:



92

*bh: Skr. bhr̄atar- = Goth.brōq ar, OE brōq or

*dh: Gk. k<���9Q
�>|�J ( k�I *dh) = Goth.dáuhtar, OEdohtor

*gh: Skt. haṁsa-(h I *gh) = OHG gans,OE gōs

(Brugmann1897:705-6)

2. Perhapstheclearestexamplesof Verner’slaw areto befoundamongthestrongverbs,

dueto theshiftingstressof PIE:

Infinitive PastParticiple
*snı̄ q an- *sni � an- ‘cut’
*keusan- *kuzan- ‘choose’
*teuhan- *tu � an- ‘draw’
(Campbell1959,p. 163)

3sg. 3pl.
* q arf * q ur	 un ‘need’ (Don Ringe,p.c.)

3. Regressivevoicingassimilation:

*mizdō- ‘reward’ (PIE *misdhó-; Watkins1992,   6.1.6)

*huzdaÍ ‘treasure’(PIE*kusdho-;cf. Lat. cust̄os‘guard’, Gk. 79V���k<��� ‘vulva’)

(Campbell1959,p. 164)

3.3 Distrib ution of the voicedfricati ves

As noted,thevoicedstopswerein complementarydistributionwith thevoicedfricativesof

thecorrespondingplaceof articulationin Proto-Germanic(*b � * 	 , *d � * � , *g � * � ; Moul-

ton,1954).In mostcases,thethreephonemesarein agreementwith regardto theenviron-

mentswherethestopandfricativeallophonesarefound:

*b, *d, and*g arefound:



93 following anasal(whetherprecedingavowel, or word finally)

 in geminates,to theextentthattheseexistedin PGmc.

* 	 , * � , and* � arefound:

 intervocalically

 word finally following avowel

Environmentswherethethreephonemesdo notagreeare:

 Word-initially, thestops*/b/ and*/d/ arefound,but thefricative*/ � / is found.

 Following */l/, thefricatives*/ 	 / and*/ � /, arefound,but thestop*/d/ is found.

 It may be the casethat */r/ and*/z/ behave as*/l/ doesregardingthe distribution

of voiced stopsand fricatives, but the evidenceis not clear on this point. If this

is the case,this environmentcanbe statedmoregenerallyas“follo wing a coronal

consonant”.However, Moulton (1954)claimsthat */ � / is the allophonefollowing

*/r/. Don Ringe(p.c.) statesthat the evidencefrom Old NorsesupportsMoulton’s

view, but theGothicevidencedoesnot.

Thesedistributionscanbesummarizedasfollows:
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*b �Î	 *d ��� *g �Î�
# stop stop fricative

N stop stop stop

Geminate stop stop stop

V V fricative fricative fricative

V # fricative fricative fricative

l fricative stop fricative

r fricative? fricative? fricative?

z N/A fricative? N/A

(Cf. Baković 1994.Thedistribution of thevoicedstopsandfricativesin Spanishis nearly

identicalto thatof Proto-Germanic,with a few minor exceptionsto bediscussedbelow.)

At leastonegeneralizationemergesfrom thesefacts.Noticethatthestopallophoneis

foundin geminatesandin nasal+ stopclusterswhicharealwayshomorganic.An analysis

canbesketchedin theseterms:if a voicedstop/fricativesegmentsharesits placefeatures

with a neighboringsegment,the stopallophoneis found. Notice also that */d/ is found

after*/l/, andperhapsafter*/r/ and*/z/ aswell, i.e., all of thepossibleremainingcoronal

consonants(assuminga coronalarticulationfor */r/). To avoid an OCPviolation in the

surfacerepresentation,it maybethecasethat*/ld/, */rd/, and*/zd/ clusterssharea single

setof placefeaturesjust as-NC- clustersandgeminatesdo, in which casenearlyall the

factsof thePGmcstop/fricativealternationcanbecapturedin asinglestatement.Theonly
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residuerequiringa separatestipulationis the presenceof stopallophones*[b] and*[d]

word-initially.

The requirementthat voiced geminatescomprisestopsand not fricativesappearsto

persistdown into WestGermanic;Lass(1994,p. 77) claimsthat novel */bb/ geminates

formedby WestGermanicGeminationwerestops,not fricatives.

3.4 Discussionof */z/

As discussedabove, therearetwo sourcesof */z/ in Proto-Germanic:Verner’s Law and

regressivevoicingassimilation.Sincethereareparticularissuesregardingthestatusof */z/

asaunit contrastingwith */s/, I will discuss*/z/ in greaterdetailhere.

Verner’s Law hasbeenthesubjectof variousmodernanalyses(e.g. GarrettandHale

1993;Noyer 1992);for presentpurposes,it is sufficient to notethatVerner’s Law changes

*/s/ to *[z] whentheprecedingsyllabicwasoriginally unstressed,e.g.:

*nas̄ó � *nazó̄ ( � OHG nara‘relief ’) (GarrettandHale)

*ghaiśo- � *gaiza-( � OE gār ‘spear’)(Campbellp. 164;OED)

TheVerner’s Law alternationmight haveexistedallophonicallyfor aperiodbeforethe

stressbecamefixed on the first syllable in Germanic. The [+voice] of */z/ presumably

becamecontrastively encodedin thelexicon no laterthanthetimeof thestressshift, since

the conditioningenvironmentwasno longerpresent(i.e., unlessoneassumesan abstract

analysiswherethe earlierstresswasstill underlyinglypresent). In traditionalphonemic

terms,*/z/ becameanindependentphonemeno laterthanthestressshift.
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The */z/ producedby Verner’s Law acquireda somewhat wider distribution through

morphologicalanalogy. This is particularlytrue for nounmorphology. A mechanicalap-

plicationof Verner’s Law shouldhave produced*-as and*-az asvariantsof a commonly

occurringnominativesingularsuffix (cf. Gk - ��� , etc.); but Proto-Germanicappearsto have

categorically leveledthisalternationin favor of *-az.

As for the instancesof */z/ arisingfrom regressive voicing assimilation,the statusof

thissegmentdependsoncertainassumptions.Prior to Verner’s Law, theremightwell have

beennoinstancesof *[z] in thelanguageotherthanthosearisingfrom voicingassimilation;

thealternation*[s] � *[z] wasanentirelyordinaryexampleof predictableallophonicvaria-

tion. After Verner’s Law andthestressshift, however, */z/ musthaveexistedcontrastively

in underlyingrepresentationsin at leastsomepositions;andassumingthat the language

learnerchoosesthe underlyingrepresentationwhich givesthe correctsurfaceform with

a minimum of computation(cf. lexicon optimization;PrinceandSmolensky, 1993),one

couldclaimthat*[z] beforevoicedobstruentswasreanalyzedas*/z/. Onecanimaginethat

therecouldstill beinstancesof *[z] asallophonesof */s/ in thecasewhereastem-final*/s/

wasfollowedby avoicedobstruentin thesuffixal morphology;however, to my knowledge,

suchcasescannotbereconstructed.

Theoutcomeof theseprocessesis that*/z/ wasfirmly establishedby Proto-Germanic.

Becauseof the peculiaritiesof its history, however, its distribution wasoddly restricted:

it did not occurword-initially, for instance.Whereit occurredwasbetweenvocoids,in
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codas,andin word-internalonsetsaftersonorants.

3.5 Developmentsin WestGermanic

In WestGermanic,*[ � ] and*[z] wereeliminated.Thereis asingleruleeliminating*[ � ] at

onestroke. *[z], by contrast,is eliminatedby severalrules.

3.5.1 */ � / � */d/

During theWestGermanicperiod,all instancesof */ � / became*/d/, regardlessof environ-

ment.As notedabove, the*[ � ] allophonewasfoundintervocalically, word finally follow-

ing avowel, and(if Moulton is correct)following */r/.

Hence,Old Englishhadstopsin wordssuchasthefollowing:

Medially: medu ‘mead’

Finally: hrēod ‘hill’

In geminates: hreddan ‘rescue’( I */hra� jan/)

Lass(1994,p. 77) appearsto beclaimingthat this rule * � � *d appliedword-initially

to give e.g. the word-initial stop in OE dæg‘day’. As notedabove, however, the *[d]

allophonewasfoundword-initially in Proto-Germanic.

In PGmc,therewasmorphophonemicalternationbetween*/ � / � */ k / asa result of

Verner’s Law. The WGmc occlusionof */ � / thereforegave rise to fossilizedmorpho-

phonemicalternationsbetween[d] and[ � ] ( I * q ) in Old English(Lass,p. 78):
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weorq an‘become(inf.)’ ( I-q � = [ � ])
wurdon‘became(pret.pl.)’

sn̄ı � an‘cut (inf.)’

snidon‘cut (pret.pl.)’

TherewasalsoaWestGermanicrule*dw (or * � w) � *ww, whichmayhaveeliminated

otherinstancesof *[ � ] dependingoncertainassumptionsregardingtherelativechronology.

This rule will bediscussedbelow.

3.5.2 Lossof */z/ in WestGermanic

*/z/ never survivesassuchin any of theWestGermaniclanguages.However, its lossdid

not occur at one time, nor in a mannerwhich can be conflatedto a single traditionally

formulatedhistorical rule. Rather, this loss involvesa clusterof rules. To give a brief

overview, therewereseveral ruleswhich deleted*/z/ in particularenvironmentsandwith

variousconsequences;afterthesesoundchangeshadoccurred,a ruleof rhotacismmerged

all remaininginstancesof */z/ into /r/. Eachof theseruleswill beoutlinedbelow.

3.5.3 *-z ��� after unstressedV

This rule, which appearsto have occurredat thePWGmcstage,haddrasticconsequences

for nounmorphology, suchasthenominativesingularsuffix *-Vz (Campbell1959,p. 166):
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PGmc Goth ON OE OHG

*dagaz dags dagr dæg tag ‘day’

*gastiz gasts gestr giest gast ‘guest’

*sunuz sunus sonr sunu sunu ‘son’

*-z occurredin anumberof othernominalsuffixesin severaldifferentnounclasses;all

of theseinstancesfell to this rule, includingthefollowing:

a-stems ō-stems i-stems u-stems n-stems rootstems

nom.sg. gen.sg. nom.sg. nom.sg. gen.sg. gen.sg.

nom.pl. (nom.pl.) gen.sg. gen.sg. nom.pl. nom.pl.

(acc.pl.) nom.pl. nom.pl

Theō-stemnominativeandaccusative plural areproblematicin WestGermanic(OE -

as,OS-os/-as,Old Netherlandic-as). Stiles(1988,p. 131)discussestheseendings,noting

that the WGmcpre-formappearsto have been* -ōs,althoughtheGothic -ōs andON -ar

appearto reflecteither* -ōzor * -ō̄z in PGmc.Stiles(p. 139,footnote18,with references)

proposesanaccountinvolving analogywith thea-stemgenitivesingular* -s.

3.5.4 *zw, *dw (*[ � w]) � *ww

The full inventoryof voiced fricatives(*[ 	 ], *[ � ], *[z], *[ � ]) did not occurbefore*/w/

in Proto-Germanic.It appearsthat the languagehasnever permitted**/bw/ (or **[ 	 w]);

this restrictionmaybe inheritedfrom Proto-Indo-European,andthereareno known later
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Germanicwords(e.g. loan-wordsfrom known languages,or Germanicwordsof unknown

origin) which containthis sequence.*/gw/ was permittedin Proto-Indo-European,but

Germaniceliminatedthissequence,whosereflexesare/w/ or /g/ dependingonthelanguage

(Seebold,1967).Thus,*z and*d weretheonly voicedfricativesstill occurringbefore*w,

andthe WestGermanicrule *zw, *dw (*[ � w]) � *ww canbe formulatedto apply to all

voicedfricativesbefore*/w/.

The rule is very scantilyattested,however. The following is an exhaustive list of the

wordsto which this rule is known to haveapplied:

Goth OE OS OHG

fidwōr fēower fi(u)war [fior] ‘four’

izwis ēow iu iu ‘you [dat. pl.]’

izwara ēower iuwer iuwēr ‘your [gen.pl.]’

Thederivationof theword for ‘four’ hasbeensubjectto multiple interpretations;Stiles

(1986)summarizestheseviewsandarguesfor thederivationI amassuminghere.

This rule appearsnot to apply in environmentswherethestopallophoneis found,e.g.

Goth.dwalm̄on ‘to befoolish,’ OE.dwolma,OHG. twalm ‘chaos,bewilderment,stupefac-

tion,’ whichexhibit theordinaryoutcomesof */d/. Instancesof */zw/ areextremelyrare;a

searchof thecomprehensiveonlineProjectUlfila corpus(DeHerdtandVanAssche,1998)

turnsuponly oneotherwordwith thissequence,namelyubizwa‘hall’. TheOEwordyfes,

efes‘eaves’ is listedascognateasthiswordin theOED,but its -sreflectsaPGmc*/s/ (Don
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Ringe,personalcommunication;it sometimeshappensthatdifferentbranchesof Germanic

have differentVerner’s Law variantsfor thesameword; e.g. Goth. auso,OE. ēare ‘ear’;

seeCampbellp. 166);thusthisonepotentialadditionalexampleturnsout to beof nohelp.

As will be discussedat lengthbelow, WestGermanichasa strongtendency to form

novel geminates.Note that the rule *zw, *dw (*[ � w]) � *ww alsoinvolvesgemination.

This rule is pan-WGmc,henceprobablyearly, aswasWestGermanicGemination(WGG).

Thereappearsto be nothingin the relative chronologypreventinga claim that this novel

*ww is (in part) a productof the sameconstraintranking responsiblefor WGG. I will

discussthis ideafurtherbelow.

3.5.5 *z ��� / i with compensatorylengthening

Considerthefollowing two setsof data:

a. Goth OHG OE OFris OS

mizdo mēta/
miata/
mieta

mēd/
meord

mēde/
mı̄de/
meide

mēda/
mieda

‘reward’

lernēn/
lirnēn

leornian lernēn/
lirnēn

lı̄nōn ‘learn’

huzd hort hord hord ‘treasure’

razda rarta reord ‘language,speech’

gazds gart gierd( I *gazdi) gard ‘sting, switch,goad’
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b. Ingvaeonic Non-Ingvaeonic

OE OS MLG OHG Goth. PGmc

mē mı̄ mi, me mir mis *miz ‘me (dat.)’

wē wı̄, we wi, we wı̆̄ r weis *w ı̄z ‘we’

mā mēr mēr(e) mēr mais *maiz ‘more’

(OSformsfrom Gallée(1910);Middle Low Germanformsfrom Lübben(1882)).

Thelossof original *z in thefirst sethaspreviouslybeenaccountedfor with asporadic

rule*z ��� / *d, *n. In thesecondset,anorthernrule*z �e� / # is saidto haveapplied

in stressedmonosyllables.

In Crist (forthcoming),I arguethatthereis actuallyasingle,lautgesetzlich ruleatwork

in Ingvaeonic:namely, *z �Ï� / i ] � , or perhaps*z �Ð� / V[-bk] ] � . This correctly

predictsthat deletionshouldnot occur in the PGmcwordsappearingin Gothic ashuzd

‘treasure,’ razda‘language,speech,’ andgazds‘sting, switch,goad’.Thecaseswhere*z �� / i ] � appearsto fail to applycanbereadilyexplainedin termsof analogicalrestoration

of *z (or perhapsof *r if therestorationhappenedafterrhotacism).In thecaseof theword

for ‘more’, the *z could have beenrestoredby analogywith the adjective *maizan-and

with thecomparative adjectives,e.g. *blindōzan-‘more blind’; this restorationeventually

occurredin Old Englishaswell. In thecaseof theword for ‘learn’, the*z canhave been

restoredby analogywith *laizijanã ‘teach’; this restorationdid not occurin OS.Theonly

word for which difficulty remainsis OHG mēta ‘reward’; onepossibleexplanationis that
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that the rule in questionwas lautgesetzlich within Ingvaeonicbut sporadicin the restof

WGmc. Or, perhapsOHG mēta is a loanfrom Ingvaeonic;it is certainlyreasonablefor a

word for ‘reward’ to spreadthroughtrade.

The rule musthave occurredprior to Ingvaeonic*ai � * ā, sinceit appliesto *maiz

‘more’. This deletionof *z musthave appliedbeforerhotacism,sinceoriginal *r is not

deletedin thesameenvironment(e.g. OE hēr ‘here’ I *hēr; cf. OFris h̄ır, OShēr, OHG

hiar etc.). On theloweringof */i/ to */e/ before*/z/, seeCampbell  123p. 48.

3.5.6 Rhotacism

After all of thepreviouslydiscussedrulesoccurred,a ruleof rhotacismmergedall remain-

ing instancesof */z/ into /r/. Rulesof this sortareknown from otherlanguages,e.g. Latin

(Hock 1991p. 82)andsomedialectsof Greek(Buck1955p. 56).

While it is true that rhotacismoccurredin both North andWestGermanic,it canbe

shown not to be a sharedinnovation at the NWGmc stage. As hasbeennotedabove,

therearesomeruleswhich apply only in WestGermanicandwhich aresensitive to the

distinctionbetween*/z/ and*/r/, e.g. therule deleting*/z/ with compensatorylengthening

in monosyllabicwords.

Thesameis trueof NorthGermanic.Thefollowing rule appliedin NorthGermanic:

*ai � ā / h, r (but not *z)

This producedforms suchasOIcel. sár ‘wound’ ( I *sairaÍ ; cf. OE sār, OHG sēr );
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but the rule did not apply in meiri ‘more’ ( I *maizan- ) (Noreen1904,p. 75). Since

this rule appliedin North Germanicbut not WestGermanic,rhotacismmusthave applied

independentlyin NorthGermanic.

Furtherevidencefor therelative latenessof rhotacismis seenin runic inscriptions./r/

and/z/ wererepresentedby separaterunes,Ñ and Ò respectively; andthereis noconfusion

betweenthesesymbolsuntil centuriesafterthedispersalof theGermanicpeoples.Steblin-

Kamenskij(1963)discussesvariousdateswhichhavebeenproposedfor rhotacismin North

Germanic;theearliestdatewhichhelists is themiddleof thesixthcentury.

Somewordsaboutthis paralleldevelopmentarein order. Onepossibleexplanationis

that rhotacismis an innovation which beganin eitherNorth or WestGermanicandthen

diffusedthrougha dialectcontinuum.This is plausible,sinceit is almostcertainthatthere

wascontinualcontactamongthevariousNorth andWestGermanicgroupsthroughtrade.

Perhapsamodernparallelis to befoundin thechangefrom apicalto uvular/r/ whichbegan

in French-speakingParisbut is claimedto havespreadacrosslanguageboundariesthrough

northernGermany andinto Scandinavia (Trudgill 1974).

Alternatively, perhaps*/z/ hadalreadycometo be somewhat phoneticallyrhoticized

prior to thebreakupof NorthwestGermanic(cf. Steblin-Kamenskij1963,who discusses

thepossiblephoneticprogressionof thechange*z � r, proposingthat therewasaninter-

mediatestage[ř]). Thereis at leastoneearly rule where*/z/ alreadypatternslike */r/: in

Proto-WestGermanic,all consonantsexcept*/r/ and*/z/ weregeminatedbefore*/j/.
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It is very likely that the evidencewill never be available to resolve thesecompeting

accountsto any level of satisfaction. The importantpoint is that thereare several clear

piecesof evidencethatthephonemicmergerof rhotacismcannotbeinheritedfrom Proto-

NorthwestGermanic;it is adevelopmentwhichpost-datedthediversificationof thatbranch

not only into the North andWestbranches,but into their respective daughterdialectsas

well.

In any case,rhotacismproducednew instancesof /r/ in awiderangeof contexts,includ-

ing the adjectival comparative suffix (OE blindra ‘more blind’ I *blindōzan-);causative

weakverbs(OE nerian ‘to save’ I *nazjaña); andassortedotherwords(dēor ‘animal’, I
*deuzaÍ ; cf. Goth. dius ). Perhapsmoststriking arethes� r alternationsin certainstrong

verbsarisingfrom *s � *z Verner’s Law alternations,asin theseOEexamples:

Pres. Pret.Sg. Pret.Pl. Past.Part.

cēosan cēas curon coren ‘choose’

frēosan frēas fruron froren ‘freeze’

lēosan lēas luron loren ‘lose’

wæs wǣron ‘was,were’

SeealsoCampbell(   404p. 166),Smirnitskij 1990( � 1946).
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3.6 On the relativechronologyof the WestGermanic soundchanges

Unfortunately, thereis morethanonepossiblerelative chronologyfor the rulesdiscussed

here,a factwhichpotentiallycomplicatesananalysisof thedisappearanceof */z/.

At leastthis muchis certain: rhotacismmusthave followed the threeruleseliminat-

ing *z by deletion,becauseoriginal *r is not deletedin the respective environments.For

example,*miz � *me:, but the *r in *hēr ‘here’ is not deleted.Similarly, the following

formsshow that*zw � *ww musthave occurredbeforerhotacism,sinceoriginal *rw did

notbecome*ww:

Gotharwjō ‘in vain’; OHG arwūn

Gothsparwa,OEspearwa ‘sparrow’

The orderingof WestGermanicGeminationrelative to rhotacism,however, dependson

how WGG is formulated.

Undertheconventionalformulation,WestGermanicGemination(Cj � CCj wherethe

precedingvowel is short)appliedto all consonantsexcept*r, whetherthis*r wasoriginalor

theresultof rhotacism.Underthis formulation,WGG is orderedafterRhotacism. Rules

which are sensitive to the *z/*r distinction, on the other hand,must be orderedbefore

Rhotacism(Figure3.1)

The problemwith this accountis that the rule loweringhigh vowelsappearsto apply

only in thenortherndialectswithin WestGermanic(thusOE mē ‘to me’ [not ** m̄ı ], but

OHG mir [not ** mer ]). Thus,theorderingabove placesa rule which appliesthroughout
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Lowering of high 
vowels before *zÓ
Loss of *z after 
*i, (*e)

Loss of final 
*-z

*zw, *dw > *ww

*z > *r

West Germanic 
?
Gemination

Figure3.1: A possiblerelativechronologyof WGmc

WestGermanic(i.e., WGG) afterwhat looks like a local innovation. Thereis alwaysthe

possibilitythatWGGspreadthroughadialectcontinuumafterthenorthernvowel lowering

(which, asnoted,mustbe truefor rhotacism);but from thestandpointof thecomparative

method,it wouldbepreferableif WGGcouldbepositedasaninnovationfor theWestGer-

manicnode,with theloweringof highvowelsorderedasasubsequentandlocal innovation.

Thereis a way thatthis canbeaccomplished:WGG canbeorderedbeforeRhotacism,

andreformulatedto fail not only on *r but on *z aswell. This may not be asunnatural

a rule as it might seem,if *z was alreadyphoneticallytaking on a rhotic character, as

discussedabove. Under this formulation,WGG can apply indeterminatelyearly within

WestGermanic(Figure3.2).

WGG is orderedbeforelowering sincethe former is taken to be a rule of PWGmc,

while thelatteris specificto Ingvaeonic,hencelater.
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Lowering of high 
vowels before *zÓ
Loss of *z after 
*i, (*e)

Loss of final 
*-z

*zw, *dw > *ww

*z > *r

West Germanic 
?
Gemination

Figure3.2: Alternativeview of therelativechronologyof WGmc

Both of thesehypothesesregardingtherelative chronologyof WestGermanicareten-

able. It may never be possibleto make a satisfactorychoicebetweenthemon empirical

grounds. Becauseits dialectsdevelopedin contact,the family doesnot lend itself to an

orderlyStammbaum;therehasbeentoo muchopportunityfor borrowing of lexical items

betweendialects,dialectmixture,andspreadof phonologicalinnovationsthroughdialect

continua.

3.7 Developmentsin Old English

After theWestGermanicdevelopmentsalreadydiscussed,thevoicedfricatives* � and*z

hadbeeneliminated. Only * 	 and* � remained,andonly in a restrictedsetof environ-

ments:intervocalically, wordfinally following avowel, andfollowing */l/ and*/r/. * � was

additionallyfoundword-initially.
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Theconcensusview is that / � / wasstill presentin the immediateancestorof Old En-

glish. First, the developmentof PGmc* � � OE [j] by the rule of palatalization(to be

discussedbelow) is morenaturalif we assumethat [j] developeddirectly from *[ � ] rather

thanfrom anintermediate*[g]. Second,in ModernDutch,/ � / is still to befoundtodayin

the environmentswherepre-OEis predictedto have hadit (Lassp. 56); while it cannot

be firmly establishedthat / � / hasbeenthepronunciationof this contrastive unit in Dutch

continuouslysinceProto-Germanic,thereis neverthelessnocounterevidence;andby sheer

economy, this is themostlikely account.

3.7.1 Palatalization: */ � / � [j] before fr ont vowels

In prehistoricOld English,velarconsonantsbecamefrontedbeforethefront vowels(* æ̆̄,

* ĕ̄, *i). TheWGmcconsonantseventuallyemergedin Old Englishasfollows:

*k � č

* � � j

*g � ǰ

*sk � š

(Campbell1959p. 173;Lass1994p. 57)

By othersoundchangesof Old English,* ā � ǣ(̄e) and*au � ēa;thesesoundchanges

musthave occurredbeforethepalatalizationrule, sincepalatalizationoccursbeforethese
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vowels.Palatalizationfailedin caseswhereanotherconsonantintervenedbetweenthevelar

consonantandthefront vowel; thus,palatalizationhasnotappliede.g. in climban‘climb’.

SinceI amconcernedherewith thelossof voicedfricatives,I will focuson thepalatal-

izationof * � . It is thoughtthatpalatalized* � wentthroughastageasavoicedpalatalfrica-

tive beforelosing its frication to become[j]; Lass(p. 78) statesthat this lossof frication

had‘probably’ occurredby historicaltimes.In my analysisbelow, I will not beconcerned

with thepalatalizationitself (theanalysisfor palatalizationhereis essentiallythesameas

that given for Greekin the precedingchapter;hencethereis no greatneedto repeatit);

rather, I will beconcernedwith thelossof frication,sinceit is by this changethatavoiced

fricative is eliminated.

Examplesof palatalizationof * � include:

Word initial: ġeard ‘yard’
ġēotan ‘pour’
ġeorn ‘eager’
ġeaf ‘gave’
ġ̄ıfre ‘greedy’
ġift ‘gift’

Medial: dæ̇ges ‘day (gen.sg.)’
siġe ‘victory’

Palatalizationalsooccursword-finally following a front vowel (Campbell1959p. 174,

Lass1994p. 57):

dæ̇g ‘day’ ( I PGmc*dagaz)
mǣ̇g ‘relative’
bodiġ ‘body’ ( I *bodég I *bodǽg I PWGmc*bodag,cf. OHG

botah‘corpse’;Don Ringe,p.c.)
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Therearealsocaseswherea palatalizedconsonantoccursword-finally, but wherethe

palatalizationis dueto anearlierfollowing *i:

bielġ ‘leatherbag’ I *bealgi I *balgiz (Gothbalgs;DonRinge,p.c.)

3.7.2 */ � / � [g] word initially

In Old English,word-initial * � - became[g] (Campbell1959p. 175; Lass1994p. 72).

Campbellstatesthat this changeoccurred“by theendof theOE period” andnotesthat in

lateOld Englishpoetry, this /g-/ no longeralliteratesfrom the/j-/ arisingfrom * � -.

Theocclusionof */ � / occurrede.g. in thefollowing words:

gōs ‘goose’
gōd ‘good’

3.7.3 */ 	 / � [f], */ � / � [x] word finally

UnlikePGmc* � , which becameavoicedstop*d in WestGermanicword-finally (asin all

environments),word-final* 	 and* � becamevoicelessfricatives(Campbell1959,p. 180;

Lass1994p. 76).

ġen̄oh ‘enough’(cf. OHG ginuog,ON gnógr)
burh ‘city’ (cf. Goth.burgs)
plōh ‘plow’ (cf. OHGpfluog,ON plógr)

In the earliestOE texts, [x] from * � is sometimesspelled I g � , but is later spelledI h � moreoften,suggestingthat this changemayhave still beenin progressin theearly

historicalperiod.
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3.8 Residueand later developments

After the changesdiscussedhere,the only environmentwherethe WGmc voiced frica-

tives* 	 and* � continuedinto OE wasintervocalically. If thevoicedfricativeshadbeen

eliminatedin thisenvironment,theconspiracy to eliminatethiscategoryof segmentscould

be saidto have goneto completion;but beforeit did so, the original voicelessfricatives

becamevoicedintervocalically (Campbell,p. 179; cf. Hayes1996p. 10 with references

regardingthis generaltype of voicing), giving rise to a new seriesof voiced fricatives,

henceto allophonicalternationbetweenthevoicedandvoicelessfricatives:

wulf ‘wolf (nom.sg.)’(cf. Goth.wulf)

wulfas ‘wolves(nom.pl.)’ (cf. Gothwulfos)

(Thanksto DonRingefor thisexample.TheOEorthographydoesnotrepresentthevoicing

of intervocalic[v].)

Originalvoicedfricativesarepermittedto survivein thesameintervocalicenvironment

wherethenew voicedfricativesarose.For example,themedialvoicedfricative in Modern

Englishovermaywell havebeencontinuouslypronouncedasavoicedfricativefrom Proto-

Germanicall the way down to the present,even if it wasreanalyzedby speakersof Old

Englishasbelongingto a /f � v/ phonemeratherthana*/ 	R� b/ phoneme.

As aresultof thesedevelopments,thereis morphophonemicalternationbetween[b � v]

and[b � f] in Old English:
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hebban ‘to raise’ ( I *ha	 jan)

hōf ‘raised(1 and3 sg.pret.)’ ( I *ho: 	 )

habban ‘to have’

hafa� ‘has(3sg.pres.)’ ( I f � spells[v] betweenvowels)

(It shouldbenotedthathofcouldalsobeaVerner’s Law variant;this possibilitycannotbe

ruledout.)

3.9 Analysis

I claim that theeliminationof voicedfricativeswhich took placebetweenthePGmcand

OE periodscorrespondsto the gradualrise in rankingof a constraintprohibiting voiced

fricatives:

*VOICED-FRIC: A [+voice,-son]segmentis not [+cont] (“No voicedfricatives”)

Therearethreeaspectsof theproblemto beconsidered:

 How to accountfor the temporalarrangementof the ruleseliminatingvoicedfrica-

tives:“Why aren’t all voicedfricativeseliminatedat thesametime?”

 How to accountfor thediffering outcomesof thevariousvoicedfricatives(* � � d,

*z ��� or r, etc.): “Why aren’t all voicedfricativeseliminatedthesameway?”
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caseswhereoneis producedby theeliminationof a voicedfricative? “Why do we

sometimesfind gemination,andsometimescompensatorylengthening?”

I will considereachof thesequestionsin turn. Sincetheproblemis a complex one,I

askthereaderto bearwith measI ignorethesecondquestionuntil afterdealingwith the

first.

3.9.1 Temporal sequenceof the rules

In this section,I will proposea rankingof constraintsto accountfor thesituationin Proto-

Germanic,andwill thenshow thatcertainrerankingsof this setof constraintsrequirethe

eliminationof voicedfricativesin variousstages.

As discussedabove, the fricative allophonesof the PGmcvoicedstop� fricative seg-

mentswere found in all environments,except that 1) the stopallophoneis found when

thesegmentis adjacentto a homorganicsegment(eitherin a geminateor in a homorganic

clustersuchas/mb/, /ld/), and2) thestopallophones*b- and*d- arefoundword-initially

(unlike word-initial * � -). This distribution happensto benearlyexactly thatof Spanishas

discussedby Baković (1994),with the exceptionsthat PGmchasword-initial * � - where

Spanishhas/g-/, andthat Spanishdoesnot have geminates.(Baković differs from usual

practiceby referring to the Spanishlenis allophonesasapproximantsratherthanvoiced

fricatives;Don Ringep.c. saysthat this is a matterof variationbetweendialects.Without
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questioningthe merit of this classification,I will usethe term fricative for both Spanish

andPGmcto avoid having to alternatein my terminology.)

I deal first with the homorganic stop allophones. Baković puts forward an account

wherethesestopallophonesfall out naturally from the featuregeometry. I agreethat it

is preferable,wherepossible,for phonologicalfactsto fall out from representationsrather

than from purely stipulative constraints. However, thereis a potentialproblemfor this

analysiswhich I will discussbelow.

While I am assumingthe featuregeometryof ClementsandHume (1995),Baković

adoptsthe geometryof Steriade(1993), whereconstrictionfeaturesareaperturevalues

(A0, A fric, Amax) dominatedby placenodes(labial, coronal,dorsal).If adjacenthomorganic

segmentsshareplacefeatures(as the OCP requires),then they must shareconstriction

featuresaswell, sinceconstrictionfeaturesaredominatedby placefeatures.Thus,if the/n/

in /nd/ is specifiedfor full oralclosure(A0 in Steriade’sgeometry),then/d/ is automatically

sospecifiedaswell. This is theessenceof Baković’s analysis;*/n � / is not possibleunless

thetwo segmentshaveseparateplacefeatures,presumablyin violation of theOCP.

In thefeaturegeometryof ClementsandHumewhichI amassuming,thefeature[cont]

is not dominatedby theplacefeatures;rather, thegeometryis asfollows, omitting nodes

not relevantto thecurrentproblem(Figure3.3).

Usingthis geometry, ananalysiswith thesamespirit asBaković’s canbeachievedby

addingthe stipulationthat if adjacentsegmentsshareCPlace,they must sharethe Oral
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oral cavity

root

[cont]CPlace

[labial] [coronal] [dorsal]

Figure3.3: Featuregeometryof ClementsandHume(1995)

Cavity nodeaswell (at leastfor SpanishandProto-Germanic,if notuniversally).

Regardlessof the featuregeometryoneassumes,thereis an issuewhich needsto be

considered.While neitherSpanishnorPGmcpermitsavoicedfricativeafterahomorganic

nasal,bothlanguagespermitavoicelessfricativeafterahomorganicnasal(Castillianonce

/onk e/ ‘eleven’; PGmc*kun q ō- � OE cūq e ‘clearly, plainly’). But /nk / shouldbe just as

ill-formed as/n� / from the perspective of Baković’s analysis,because[voice] is entirely

independentof theplacefeaturesin bothSteriade’s geometryandin thatof Clementsand

Hume. Baković acknowledgesthis problem,noting that if thePlacenodedominatesboth

A0 andA f, the predictionis that the nasalshouldbe followedby an affricate (not true in

Spanish);but if theA0 is simply not parsed,thenthereshouldbea “reducedconstriction

degreein nasals”. In fairness,it shouldbe notedthat nasalsdeletebefore/x/ in Proto-

Germanicandbeforeothervoicelessfricativesin Ingvaeonic;this sort of developmentis

naturalif nasalsprecedingvoicelessfricativesareweakened.On theotherhand,thereare
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languagessuchasmodernEnglishwherethereis, to my knowledgeandnative judgment,

noweakeningof nasalsbeforehomorganicvoicelessfricatives.Sincearepresentationalac-

countof theabsenceof voicedfricativesafterhomorganicnasalsis potentiallyproblematic,

I will simplyassumethefollowing stipulativeconstraint:

*V-HOM-FRIC: A voicedconsonantis [-cont] if it sharesits placefeatureswith

someothersegment.

This constraintis undominatedin PGmc,correctlypredictingthatstopallophonesshould

alwaysbefoundin homorganicclusters.

I turn next to the word-initial stopallophones*b and*d. Baković assumesthat the

following constraintis involvedin thepresenceof word-initial stopallophones:

STRONGONSET: Align ( � , L, [-cont], L) “Everysyllablemustbeleft-alignedwith

anoral closure”(Baković, 1994)

Intervocalic fricativesviolate STRONGONSET, but Baković assumesa higher-ranked

constraintwhich preventsintervocalic stops,asI will discussbelow. The problemI see

for STRONGONSET asformulatedis that it makesthe wrong predictionsfor forms cited

by Baković suchasSpanish[at>	 erso] ‘adverse’; the [ 	 ] is presumablysyllabifiedasan

onset,and[b] is predictedfor thisenvironment. For this reason,I will assumethatit is the

following constraintwhichcrucially rulesoutword-initial stops:

* INITVFRIC: A word-initial voicedconsonantis [-cont].
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This constraintis essentiallythesameasSTRONGONSET, exceptthattheenvironment

underconsiderationis morerestricted.

I furtherassumethefollowing constraints:

NO-b: A segmentis not [labial, +voice,+cont].

NO-d, NO-g: (mutatismutandis)

With thesetof constraintsdiscussedsofar, thedistributionof voicedstopsandfricatives

in PGmccanbeanalyzedasfollows:

*V-HOM-FRIC � NO-g � * INIT-FRIC � NO-b . NO-d � *VOICED-FRIC

*V-HOM-FRIC is undominated,correctlycapturingthefactthatthefricativeallophones

arenever found whenadjacentto a homorganicsegment. NO-g, NO-b, NO-d outrank

*VOICED-FRIC, predictingthat thefricative allophonesshouldbefoundin all otherenvi-

ronments,which is essentiallytrue. However, since* INITVFRIC dominatesNO-b, NO-d,

the stopallophones*b, *d are found word-initially. NO-g dominates* INITVFRIC, cor-

rectly predictingthat* � is to befoundword-initially. (I believe thatthespecialrankingof

NO-g above * INITVFRIC is the responseby the phonologyto an externalphoneticpres-

sure,specificallyagreaterphoneticdispreferencefor [g] thanfor [d] or [b]; seeLadefoged

1993,p. 146; Hayes1996p. 10; Ohala1983p. 195. Seealsothe commentsabove in

section1.1.1).
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This pictureis somewhatcomplex, but this complexity is not anargumentagainstthe

formal reality of the voiced fricative conspiracy. If the only matterunderconsideration

herewerethe purely synchronicdistribution of the voicedstopsandfricativesof PGmc,

thegrammaronewouldhave to positwouldprobablynot besubstantiallysimplerthanthe

onealreadyshown. By changingtherankingof theseconstraints,theappropriateWGmc

soundchangesfall out,asI will now discuss.

In WestGermanic,* � � d. Theeliminationof * � in all environmentsis predictedby the

following changein rankingof *VOICED-FRIC (cf. thegrammarshown above for PGmc,

where*VOICED-FRIC wasrankedlowest):

*V-HOM-FRIC � NO-g � * INITVFRIC � NO-b � *VOICED-FRIC � NO-d

Thispartialgrammarmerelyrequiresthat* � beeliminatedonewayor another;it does

notmakeapredictionregardingthespecificoutcome(occlusionto astop,devoicing,dele-

tion, etc.). As noted,I will takeup this issuein thesecondsectionof theanalysis.

In Pre-OE, * 	 � [f] word-finally. * 	 existedat this time only in word-final andin-

tervocalic environments.Ignoring for the momentthe survival of * 	 intervocalically, the

eliminationof word-final* 	 is predictedby thefollowing risein rankingof *VOICED-FRIC

over NO-b:

*V-HOM-FRIC � NO-g � * INITVFRIC . *VOICED-FRIC � NO-b . NO-d

Finally, in late OE, * � � [g] word-initially, and* � � [h] word-finally. Onceagain
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ignoringthesurvival of thevoicedfricative allophonein theintervocalicenvironment,the

eliminationof * � is predictedby this changefrom thepreviousranking:

*V-HOM-FRIC . *VOICED-FRIC � * INITVFRIC . NO-b . NO-d . NO-g

I return now to the problemthat * � � d intervocalically, but * 	 , * � remainvoiced

fricativesin this oneenvironmentasthesoleexceptionto thevoicedfricativeconspiracy.

[ 	 ], [ � ] arefound intervocalically in Spanishaswell. Baković’s analysisassumesthat

thevoicedstop� fricative segmentsareunderlyinglyfricatives,andthat the insertionof a

A0 featurewould violate CONTIGUITY. A minor objectionis that DEP or IDENT might

bemoreappropriateasthehigher-rankedfaithfulnessconstraint(everyword-internalDEP

violation is trivially a violation of CONTIGUITY, but DEP is the constraintspecifically

formulatedasthegeneralconstraintdisfavoring insertion).Moreseriously, it follows from

thenotionof richnessof thebase(Smolensky, 1996)thatany generalizationswhich hold

true of the lexicon areproperlytreatedasthe byproductsof constraintranking. It would

bepreferablefor theanalysisnot to make any particularassumptionsabouttheunderlying

[cont] value(or equivalent)for thesevoicedobstruentsegments.

WhatI will assumeis thatthefollowing constraintsareinvolved:

*VbV: A segmentis not [labial, +voice,+cont] in theenvironmentVV.

*VdV, *VgV: (mutatismutandis)

(cf. *VkV ; Kager1999p. 376)
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At this point, thesetof constraintsis becominglarge,but thereis acertainorderliness.

We canimaginea generalconstraint*VOICED-STOP which prohibitsvoicedstopsin all

environmentsandfor all placesof articulation.Explodingthis constraintalongthedimen-

sion of placeof articulationgivesthe constraintsNO-b, NO-d, NO-g alreadydiscussed.

*VbV, *VdV, *VgV canbetakenaspositionallyexplodedvariantsof NO-b, NO-d, NO-g

(I amawareof no problemwith thepositionin questionsimply beingsyllableonsets;see

CITE for thenotionof positionalmarkedness).

Usingthelabial variantasanexample,considerthefollowing ranking:

NO-b � *VOICED-FRIC

In this grammarfragment,therankingof *VbV is indeterminate;absentotherconstraints,

theoutputswill bethesameregardlessof therankingof *VbV. Thisis becauseNO-b is vio-

latedby /b/ in all environments,but *VbV is violatedby /b/ only in aspecificenvironment.

But considerthefollowing:

*VOICED-FRIC � NO-b

Dif ferentpredictionsaremadedependingon how *VbV is ranked relative to *VOICED-

FRIC:

*VOICED-FRIC � NO-b . *VbV: Stopallophonesin all environments.

*VbV � *VOICED-FRIC � NO-b: Stop allophonesin all environmentsexcept

intervocalically.
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In PGmc,*VOICED-FRIC is ranked below NO-b, NO-d, NO-g; hence,the rankings

of *VbV, *VdV, *VgV are entirely indeterminateat this stage. When *VOICED-FRIC

risesabove NO-d, the ranking of *VdV becomesimportant; in this case,it happensto

be ranked below *VOICED-FRIC, since* � � *d even intervocalically. When*VOICED-

FRIC risesabove NO-b andthenNO-g, however, *VbV, *VgV outrank*VOICED-FRIC,

correspondingto theretentionof thefricativeallophonesin theintervocalicenvironment.

I have saidnothingyet aboutthe outcomesof *z. Since*z hasno stopallophone,it

behavessomewhatdifferently from theothervoicedfricatives. I will discussit in its own

sectionfurtherbelow.

3.9.2 Outcomesof the voicedfricati ves

In theprevioussection,I discussedthesequenceby which thevoicedfricativeswereelim-

inated.I turn now to thespecificoutcomesin eachcase.

As noted,PGmc* � uniformly became*d in West Germanic,leaving asidefor the

momentthe problemof * � w clusters.The featurebeingchangedis [ ¡ cont]. � doesnot

devoice as* 	 and* � sometimeslater do; henceat this stageof West Germanic,it less

desirablefor [ ¡ voice] to changethan[ ¡ cont]. I proposethatthefollowing two constraints

areinvolved:

IDENT[cont]: If )�+Ô* and ) is [ Õ cont], then * is [ Õ cont].

IDENT[voice]: If ),+-* and ) is [ Õ voice], then * is [ Õ voice].
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(McCarthyandPrince,1995)

Tableau3.4 illustratesa fragmentof thegrammarof Proto-Germanic,in which * � has

notyet beeneliminated.

d IDENT[voice] IDENT[cont] VOICED-FRIC

☞ � *

d *!

k *!

t *! *

Figure3.4: Beforeocclusionof * �
In WestGermanic,however, *VOICED-FRIC hasrisenabove IDENT[cont] in ranking,

asshown in tableau3.5

* � survives down to Old English, wherethe situation is different. * � becomes/g/

word-initially, but becomes/x/ (spelled I h � ) word-finally. If we wereto judgefrom the

word-final casealone,we could accountfor this outcomeby assumingthat IDENT[cont]

hascometo outrankIDENT[voice] in OE. I suggestthatthis is so. However, this is clearly

not theentirestory, becauseword-initial * � becomesa voicedstopasdid * � . This kind of

asymmetricdistributioncanbehandledin termsof positionalfaithfulness.I suggestthatin

Old English,theword-initial outcome/g/ involveda constraintIDENT-ONSET[voice]. To
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d IDENT[voice] *VOICED-FRIC � IDENT[cont]

� *!

☞ d *

k *!

t *! *

Figure3.5: After occlusionof * �
theextentthatthis constraintwaspresentin theearliergrammarof Proto-West-Germanic,

its rankingwasindistinguishablefrom thatof IDENT[voice]. Leaving asidesomeobvious

looseends,thepicturein Old Englishis asshown in tableaux3.6and3.7.

Thisanalysismakespredictionsnotmerelyfor word-initial andword-finalpositionsin

particular, but ratherfor onsetsandcodasin general.* � shouldbecome/g/ in all onsets,

but it remains/ � / when intervocalic; below, I will discussa further constraint*VgV to

handlethis case./ � / remainsin syllablecodas(brugdon‘they brandished’;frugnon ‘they

asked’; DonRinge,p.c.)Anotherpossibleoutcome,* 6 , canberuledoutbyahighly ranked

constraintIDENT[son].

As noted,when* � becomespalatalized,it losesits fricationandbecomesaglide /j/. In

Old English,theunpalatalizedinstancesof * � did not become/w/, althoughthey did later

dosoin Middle English.Briefly, whatI assumeis thatremaining* � couldnotbecome/w/
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* � ōs *VOICED-FRIC * IDENT-ONSET[voice] * IDENT[cont] * IDENT[voice]

� ōs *!

☞ gōs *

xōs !*

kōs !* * *

Figure3.6: Word-initial * � � g

in OEbecausehighbackvocoidsarerequiredbyahighly rankedconstraintto be[+rnd], but

this outcomewasprohibitedby highly rankedIDENT[rnd]. A palatalglide is not required

to be [+rnd], however, so the voiced palatal fricative resultingfrom the fronting of * �
is able to lose its frication without violating eitherconstraint. Later, in Middle English,

IDENT[rnd] wasnot rankedsohighly, and* � wasableto become/w/.

* 	 devoicedto /f/ word-finally in Old English. In word-initial position,it wasalready

a stopasearlyasProto-Germanic.Theanalysisalreadyput forwardfor * � alreadymakes

thecorrectpredictionsfor * 	 without any adjustmentsnecessary.

3.10 *z

As noted,*z differsfrom theothervoicedfricativessinceit hasno stopallophone.I treat

it herein its own section.
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/sor� / *VOICED-FRIC IDENT-ONSET[voice] IDENT[cont] IDENT[voice]

sor� *!

sorg *!

☞ sorx *

sork *! *

Figure3.7: Word-finaldevoicingof * �
3.10.1 Outcomesof *z

Therewerefour ruleseliminating*z, thelastof which,Rhotacism,eliminatedall remain-

ing instancesof *z. In the threeearlier rules, *z was entirely deleted(sometimeswith

compensatorygeminationor compensatorylengthening),anoutcomenot foundfor any of

theothervoicedfricatives.

The featurecrucially distinguishing/z/ from /r/ is [strident] (Kenstowicz 1994p. 37).

At theearlierstage,when*z wasresolvedby deletionratherthanrhotacism,it waspermis-

sible for *z to simply not beparsedif this meantthata changein thevalueof [strident] is

avoided.Therelevantgrammarfragmentis shown in tableau3.8.

Whenrhotacismlater occurs,however, it is moreimportantfor the *z segmentto be

parsed,evenif it meansthatits [strident]valueis tamperedwith, asshown in tableau3.9.
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/lizno:n/ *VOICED-FRIC IDENT[strident] MAX

lizno:n *!

lirno:n *!

☞ li:no:n *

Figure3.8: Deletionof *z

/kuzun/ *VOICED-FRIC MAX IDENT[strident]

kuzun *!

☞ kurun *

ku:un *!

Figure3.9: Rhotacism

3.10.2 Limiting the contextof */z/ deletion

Sincethelossof */z/ doesnotoccurin all environmentsatasinglestageof WestGermanic,

theanalysisneedsto includea mechanismpreventingits lossin particularenvironments.

At thestagewhererhotacismapplies,theonly surviving instancesof *z areeitherin onsets

(*blindōzan-‘more blind’) or in thecodasof stressedsyllables(which arealmostalways

initial syllablesin Germanic).
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Since*z is never deletedin onsetpositionandalwayssurvivesto berhotacised,I sug-

gestthatthefollowing constraintis involved:

ONSET: “Everysyllablehasanonset.”

Onsetlesssyllablesarepermittedin Germanic,indicatingthatDEP ranksaboveONSET

(Thishighrankingof DEP is consistentwith theoverallpicture;I canthink of few examples

of insertionin Germanic,exceptperhapsfor OE *ml � *mbl, etc.;Campbell1959,p. 192  478).However, thereis noviolationof DEP in thecasewhereONSET preventsthedeletion

of asegment.

In Proto-Germanic,therankingis asfollows:

ONSET . MAX � *VOICED-FRIC

In Proto-West-Germanic,*VOICED-FRIC risesin ranking:

ONSET � *VOICED-FRIC � MAX

This correspondsto thedeletionof *z in word-finalcodas,andof thecoda*z in *zw

clusters.

Later, *VOICED-FRIC risesabove* IDENT[strident],asalreadydiscussed,correspond-

ing to therhotacismof *z in onsetsandin codasof stressedsyllables.ONSET nevercomes

to beviolated.

Theonly incompletepieceof this pictureis that therearecertaininstancesof coda*z

which survivepastPWGmc.Someof thesesurvivorsarelaterdeletedby therule *z �Ö� /
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i ] � in Ingvaeonic;otherssurvive to becomerhotacized(*gazds,etc.). So far asI know,

all suchsurvivalsoccurin stressedsyllables(or root-initial syllables,which for Germanic

is essentiallythesamesetof syllables);perhapssomekind of accountis possiblein terms

of stressor initial syllable,with the proviso that constraintscannotreferenceunderlying

prosodicstructure. However, not all casesof coda*z in stressedsyllablessurvive past

PWGmc;the PWGmcrule *zw, * � w � *ww appliesto codasin stressedsyllables. It is

not obvious to me how to modelthis lack of faithfulnessspecificallybefore*w. Further,

the Ingvaeonicrule *z �Ð� / i ] � involvesa similar sort of complication;somehow, *z-

deletion is forced after front vowels but prohibitedafter back vowels (*gazds,etc.). I

amnot awareof any precedentfor constraintsenforcingfaithfulnessonly in thepresence

of particularadjacentsegments.Specificmarkednessconstraintsruling out /zw/ and/iz/

would detachthe problemfrom the voicedfricative conspiracy, which is not a desirable

resultfrom thepresentperspective. Thus,while the largerpictureis fairly clear, thereare

someproblematicdetails. I noticethat in all threecaseswhere*zw, * � w � *ww is said

to have applied,*i or *e is theprecedingvowel, which makesmesuspectthat thecorrect

generalizationsarenotbeingfully capturedby therulesascurrentlyformulated.

Leaving asidethesecomplications,thelargerpicturewith regardto *z canbecaptured

by meansof apositionalfaithfulnessconstraintwhichhasalreadybeenmotivatedonother

groundsby Beckman.
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3.11 Compenstorygeminationvs. compensatoryvowel lengthening

Someof therulesalreadydiscusseddeleteasegment.In thecaseof *zw, * � w � *ww, the

deletionis accompaniedby geminationof the following consonant;but in the caseof *z�Ö� / i, thereis compensatorylengtheningof theprecedingvowel. In this section,I will

discussthegeneralissueof geminationvs. compensatorylengtheningin WestGermanic,

offering an accountwhich encompassesnot only the two rules just mentioned,but other

casesof geminationand compensatorylengtheningas well. In short, therewas a shift

from an earliergeneralpreferencefor geminationto a later preferencefor compensatory

lengthening.I will show thatthis changecanbeaccountedfor in termsof a singlechange

in ranking.

The analysisI will put forward hasmuchin commonwith that of Ham (1998),who

offersanOT accountof WestGermanicGemination,althoughI will beconsideringalarger

setof WestGermanicrulesandwill differ with Hamon severalspecificpoints. Hamand

I arrived independentlyat similar analysesof WGG. I wasnot yet awareof Ham’s work

whenI first presentedan earlierversionof the following analysisin December1998,but

Ham’swork hadprobablyalreadyreachedprint shortlybeforethattime.

3.11.1 History of geminatesin Germanic

Geminatesarerobustlyattestedin Old Englishandin otherWestGermaniclanguages.All

of thesegeminatesaresecondarydevelopmentswithin Germanic;geminatesareunknown
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in Proto-Indo-European,except in marginal casessuchashypocoristics(Watkins,1992,

p. 13,   6.1.7.5). There is also the casewhere*t+t sometimesaroseat morphological

boundaries,but this sequencewasphonetically[tst], asevidencedby its variousoutcomes

(Mayrhofer1986:110-2).

By Proto-Germanictimes,a limited setof geminateshaddevelopedthroughassimila-

tion (Lass1994p. 25; e.g. *fullaz ‘full’ I PIE *plf h1nós; cf. Lith. p̀ılnas). Theresulting

setof consonantswhich couldoccurasgeminateswassomewhatlimited: /p t k m n l r s/,

excluding/f k x j w/; also,*bb, *dd *gg arerareat best/b�×	 , d��� , g�Î� / (Campbell1959

p. 163;Lass1994p. 24)Arguably, /j/ asthesecondelementof adiphthongwassometimes

‘geminated’after a shortvowel, probablyto provide an onsetfor a following consonant

(Campbell1959,p. 166).

In West Germanic,the occurrenceof geminateswas greatly broadened,resultingin

casesof geminatesof every consonant(Lassp. 28). Campbell(p. 167-8) identifiesthe

environmentswherethisoccurs:

a. Following shortvowels(i.e., in codas)andpreceding*-j- (which laterdeleted),all

consonantsexcept*r and*z becamegeminated:

PGmc OE

*satjan � settan‘set’

*saljan � sellan‘sell’

*framjan � fremman‘do’
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(CampbelldescribesWGGashaving appliedto all consonantsexcept*r, whetherorig-

inal or from *z. Seemy remarksabove on the relative chronologyof the soundchanges

in WestGermanicregardingmy slightly differentformulationof WGG Accordingto Don

Ringe(p.c), thesequence-Cj- occurredonly after shortvowels,sincethe*-j- afterVVC

andCC sequenceshadalreadybecome*-ij- by Sievers’ law. ).

b. Before*r and*l, theconsonants*p, *t, *k, and*h sporadicallygeminateaftershort

vowels, i.e. in codas(althoughthe conditioningenvironmentis sometimesobscuredby

laterepenthesis):

OEsnottor, OHG snottar‘wise’ (cf. ON snotr, Goth.snutrs)

OEæppel,OSappul ‘apple’ (cf. ON eÍ pli, ande.g. Russ.jablo-ko)

c. Campbell(p. 167, footnote)mentionscontroversialcasesof geminatesappearing

wherea prehistoric“thematic” nominal suffix is said to have immediatelyfollowed the

geminatedconsonant;henceOE docga‘dog’, sugga ‘kind of bird’, crabba ‘crab’, lobbe

‘spider’. Campbellis skepticalof this claim andregardstheseforms asbeingof “earlier

anddiverseorigin.”

I shareCampbell’sskepticism;amongall theformsmentionedby Campbellin connec-

tion with this third category of geminates,therearenonefor which formationof a novel

geminateat the WestGermanicstageneedbe invoked. The word docga is not attested

outsideof OEexceptasalaterloaninto otherlanguages.Crabbaexhibitsgeminationin its

NorthGermaniccognate(ON krabbi), indicatingthatthisgeminatemusthavebeenpresent
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prior to WestGermanic(or perhaps,asDon Ringep.c. pointsout, that theword is a loan

from Old Englishinto Old Norse.Unfortunately, no cognateis attestedin Gothic). I have

beenunableto find cognatesfor lobbe; theOED lists it asbeing‘of obscureorigin’. The

OED lists sugga asbeingrelatedto sūgan ‘to suck’, but doesnot elaborateor offer any

cognateswhich would indicatethestageat which this geminationoccurred.

Thus,while thefirst two typesof geminationaresolidly established,the third type is

dubiousat best.I will disregardthis typein theanalysisbelow.

3.11.2 Analysisof WestGermanic Gemination

Previous accountsof WGG (e.g. Murray andVennemann1983,discussedin Ham 1998)

have assumedthatWGG is a strategy for repairinga dispreferredrise in sonorityacrossa

syllableboundary. This cross-linguisticdispreferencefor a heterosyllabicrise in sonority

hasbeennotedby others(e.g. Hong,1997p. 75; Rolf Noyer, p.c.). In nearlyevery case

whereWGG applies,thereis in fact sucha rise in sonority. However, Ham (p. 227-8)

pointsout thatWGG appliesin casesof original *wj:

Gmc.*frawjō- � WGmc.*frawwjō- � OHG frouwe‘lord’

Theproblem,Hamnotes,is that /w/ and/j/ aresaidto beof equalsonorityin all con-

ventionalformulationsof thesonorityhierarchy.

Ham’ssolutionis to claimthatgeminationbefore*j is motivatedby adispreferencefor

bare*j asanonset.However, in thecaseof geminationbefore*l and*r, Hamstayswith
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theearlierview that thegeminationis motivatedby anunacceptableheterosyllabicrisein

sonority. HamthustreatsWGGastwo separatelymotivatedphenomena,eventhougharise

in sonorityexistsin all of the*Cj sequencesexceptfor theproblematic*wj. Thealternative

is to claimthatat leastfor WestGermanic,*w is to beconsideredlesssonorousthan*j. We

arefaced,then,eitherwith a regrettabledisjunctionin theaccountof WGG, or elsewith

a reinterpretationof the sonority hierarchywhich appearsto be otherwiseunmotivated.

Neitherof thesetwo optionsis particularlyattractive.

My mainpurposehere,however, is not to choosebetweenthesetwo options,but rather

to explain why earlierWestGermanicsettlesupongeminationratherthancompensatory

lengthening,whateverthemotivationfor thechange.UnderHam’sapproach,therearetwo

markednessconstraintsinvolved in WGG; underan approachwhich assumesthat *w is

lesssonorousthan*j, only onemarkednessconstraintis required.Purelyfor the sake of

legibility in thetableaux,I will assumethealternativewhichrequiresonly onemarkedness

constraint,namely:

CONTACT: In any string...� x � y, theright edgeof � x is at leastassonorousasthe

left edgeof � y

(Ham,p. 237;thesameconstraintis termedSYLLCON by Hong1997,p. 75).

Givenaninput wherea low-sonoritycodais followedby a high-sonorityonset,CON-

TACT is be satisfied by an output where gemination has applied (e.g. * fram.jan� * fram.mjan). However, CONTACT wouldalsobesatisfiedby thecandidates** fra.mjan
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or ** fra:mjan.

Ham’sapproachto excludingcandidatesof theform * fra.mjanis to positthefollowing

constraint:

� ´ = (9( : astressedsyllableis bimoraic.

Thus,Hamclaims,thereis a preferencein WestGermanicfor stressedsyllablesto be

heavy.

However, asHam himself notes,the constraint� ´ = (9( would incorrectlyprefer the

SR** gebbanover *gebanfor theUR *geban‘to give’ (p. 251-3). Hamremediesthis by

introducinganadditionalconstraintFAITH-IO( ( ) whichprohibitstheinsertionor deletion

of moras. But at this point, Ham needno longer refer to the constraint � ´ = (E( , since

the mora faithfulnessconstraintwill ensurethat a formerly closedsyllable will remain

bimoraic rather than shortento a single mora. Further, an analysisrelying on � ´ = (E(
failson empiricalgrounds;it predictsthatWGG shouldonly occurin initial (i.e., stressed)

syllables,but this predictionis false:

OHGlōhazzan(reflecting*tt I *tj; cf. Gothlauhatjan‘to lighten’)

(OED;Fick, Falk, andTorp 1910;Wright 1910)

Insteadof the two constraints� ´ = (9( and FAITH-IO( ( ), I claim that the following

singleconstraintwasinvolved in maintainingsyllableweight in WestGermanic(cf. the
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discussionin Chapter1,andthefactsregardinggeminationandvowel lengtheningin Greek

in Chapter2):

MAX ( : For eachmorain theinput, thereis acorrespondingmorain theoutput.

MAX ( is not concernedwith the distinction betweengeminationand compensatory

lengthening;it merely requiresthat the mora in questionbe preserved. CONTACT and

MAX ( would bothbe satisfiedby a candidatein which theoriginal codamorais parsed,

but is linkedto theprecedingvowel, thuslengtheningit (** fra:.mjan). Thiscasewouldbe

ruledoutby a surfaceconstraint*LONG-V:

*LONG-V: No vowel segmentis linkedto morethanonemora(Sherer1994,p. 89).

Notethat*LONG-V is violatedfor all instancesof surfacelongvowels,eventhosecor-

respondingto underlyinglongvowels.SinceWestGermanichascontrastivevowel length,

theremust be a more highly ranked constraintrequiring that underlyinglong segments

be parsedassuch. This constraintmight be termedMAXLENGTH (cf. the DEPLENGTH

constraintdiscussedin Buckley 1998).Since*LONG-V is outrankedby MAXLENGTH in

Germanic,theonly caseswhere*LONG-V will cruciallydistinguishtheoptimalcandidate

arethosewhereanovel long vowel couldpotentiallybecreated.

Onefurtherpointwhichremainsto beexplainedis whyWGGdid notapplyatanearlier

stageof the language.Presumably, the requirementthat sonoritynot rise acrosssyllable

boundarieswas originally outranked by anotherconstraintprohibiting the formation of
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novel geminates,muchin themannerjust discussedregardingtheformationof novel long

vowels:

*GEMINATE: A single consonantalsegmentis not associatedwith two contigu-

ous prosodicpositions. (Ham p. 239 ff. refers to this constraintas NO-

GEMINATES)

The entirepictureregardingWGG cannow be drawn. Leaving asideMAXLENGTH,

the constraintrankingin Proto-Germanic(prior to WGG) shouldhave beenasshown in

tableau3.10.

/framjan/ MAX ( MAXLENGTH *LONG-V *GEMINATE CONTACT

☞ fram.jan *

fram.mjan *!

fra:.mjan *!

fra.mjan *!

Figure3.10:BeforeWestGermanicGemination

WGG resultedfrom thererankingillustratedin tableau3.11.
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/fram.jan/ MAX ( MAXLENGTH *LONG-V CONTACT *GEMINATE

fram.jan *!

☞ fram.mjan *

fra:.mjan *!

fra.mjan *!

Figure3.11:After WestGermanicGemination

3.11.3 CompensatoryLengthening

In this section,I will discussvariouscompensatorylengtheningprocessesapplyingin the

prehistoryof OE following the WGmc period. I will argue that theseprocessescanbe

collectively accountedfor by a later rerankingof the constraintsMAX ( , *LONG-V, and

*GEMINATE, whichwerediscussedin theprevioussection.

Oneinstanceof compensatorylengtheningoccurredin Ingvaeonic,wherenasalswere

deletedbeforevoicelessfricatives(Campbell,1958p. 47):

OHG OE
gans gōs ‘goose’
fimf fı̄f ‘fi ve’
mund mūq ‘mouth’
ander ōq er ‘other, second’
unser ūser(= ūre) ‘our’

Later in the history of OE, a further groupof compensatorylengtheningstook place

(Hogg, 1992 p. 173-6). Hogg first discussescompensatorylengtheningresultingfrom
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deletionof /h/ (/x/) in threeenvironments:

1. Intervocalically:

*sihi � � *sı̄-i � ‘he sees’
*feohes � *f ēo-es ‘property(gen.sg.)

While Hoggcitesthis asan instanceof compensatorylengthening,it is not clearthat the

longvowelsdonotmerelyresultfrom thecontractionof two vowels(thanksto DonRinge,

p.c. for pointingthisout). Theinstancesof compensatorylengtheningwhich follow donot

suffer from this ambiguity.

2. Following avowel andprecedingavoicedconsonant:

*gesiehne � ges̄ıene,ges̄yne ‘visible’
*stiehli � stȳle ‘steel’
*yhmest � ȳmest ‘highest’ (an alternative form of

yfemest;cf. Goth.aúhumists)

3. Following a liquid andprecedingavowel:

*feorhes � fēores ‘life’
*wealhes � *wēales ‘foreigner’

Hogg notes(p. 174) that thereis variation in this third environment: in all dialects,it

appearsthat thereis alternationbetweenlengthenedandunlengthenedvariants.However,

DonRinge(p.c.) pointsout thatthiscouldbetheresultof subsequentchanges.

A furthercasewherecompensatorylengtheningappliedis in thedeletionof /j/ before

a dentalconsonant(Hogg,p. 175). This deletionis foundmostcommonlyin WestSaxon,

andit occurslateenoughthattheunchangedformsareattestedin theearliertexts;e.g. EWS
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q egn,LWS q ēn‘thane’. While thisdeletionis lesscommonin otherdialects,compensatory

lengtheningis foundin thosecaseswhereit doesoccur, e.g. Northumbrianongǣn‘against,’

for whichongægnis themorefrequentlyoccurringvariant.

3.11.4 Analysisof CompensatoryLengthening

Hogg(p. 175-6)discussesearlierviewsonthechronologyof compensatorylengtheningin

Old English,notingthatolderreferencessometimesgiveunneccessarilycomplex accounts

resultingfrom a failureto understandcompensatorylengtheningin termsof syllablestruc-

ture. While Hogg is not speakingfrom a specificallyOT perspective, he describesthe

chronologyof compensatorylengtheningin termswhich lendthemselvesto anOT analy-

sis: “compensatorylengtheningis purelyautomaticandthereforetakesplacewheneverthe

opportunityarises.”

Statedin termsof OT, thereappearsto bea requirementthatall underlyingmorasbe

parsed(seeChapter1), aswastruefor WGGdiscussedabove,andwhichcanagainbecap-

turedin anOT analysisby thehigh rankingof MAX ( . In thecaseof CL, however, novel

longvowelsareformed.Notethatfor many of theinputformsto whichdeletionandCL ap-

plied (*on q er, *gesiehne,*feorhes),MAX ( would have beensatisfiedby outcomeswhere

geminationratherthancompensatorylengtheningoccurred(**o q=q er, **gesienne,**feor-

res). Theseincorrectoutcomesarethosepredictedby theconstraintrankingassumedfor

WGG, i.e. MAX (Ø. MAXLENGTH . *LONG-V � *GEMINATE. Indeed,amongall therules
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wherecompensatorylengtheningoccurs,it appearsthat theonly caseswheregemination

is not availableasanalternative are1) whena segmentwasdeletedintervocalically, leav-

ing no consonantto begeminated(*feohes � *f ēo-es),andarguably, 2) whenthedeleted

segmentwasa memberof a word-final coda,in which casethe languagemight disprefer

theformationof a word-finalgeminate(*fimf � OE fı̄f ).

To summarize,in everycasewhereCL andgeminationwerebothpotentialresolutions

for a strandedmora, IngvaeonicandOE uniformly chooseCL over gemination,in con-

tradistinctionto thesituationin WestGermanic.Thesefactscanbestraightforwardly ana-

lyzedasarerankingof constraintsoccurringasWestGermanicdevelopedinto Ingvaeonic,

with theresultingrankingpersistingin OE into thehistoricalperiod(tableau3.12).

/gesieh.ne/ *hC MAX ( MAXLENGTH *GEMINATE *LONG-V

gesieh.ne *!

gesie.ne *!

gesien.ne *!

☞ ges̄ıe.ne *

Figure3.12:Compensatorylengthening

Thetoy constraint*hC is takento standfor whateversetof markednessconstraintsare

responsiblefor the failure of /h/ to be parsedfollowing a vowel andprecedinga voiced
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consonant;the specificformulation of theseconstraintsis not importantto the point at

hand.

3.11.5 Application to other rules

As wasdiscussedearlier, WestGermanictendsto resolvestrandedmorasthroughgemina-

tion, while Ingvaeonichasshiftedto resolutionthroughcompensatorylengthening.Gem-

ination is the productof the WestGermanicrankingMAX (Ö. MAXLENGTH � *LONG-

V � *GEMINATE, while compensatorylengtheningis theproductof the Ingvaeonic/OE

rankingMAX (Ù. MAXLENGTH � *GEMINATE � *LONG-V.

The */z/-deletionrulesof WestGermanicsometimesresult in gemination,andsome-

timesin compensatorylengthening.Therulechanging*zw, * � w � *ww producedagemi-

nate.At whatcanbereasonablytakento bea laterdate(asdiscussedabove),therule *z �� / i ] � involvedcompensatorylengthening.Schematically, thesetwo changescanbepic-

turedasin tableaux3.13and3.14. (I assumethat thefinal /n/ in *lizno:n is extrametrical;

this point is not importanthere.)

This set of factsis accountedfor by the constraintsand rankingsalreadypositedto

accountfor WGG andthe later rules involving compensatorylengthening,with no need

for further amplification. In West Germanic,geminationof *w in *izwar � *iww ar is

correctlyselectedastheoptimalcandidate(Figure3.15).Not picturedarethemarkedness

constraintsresponsiblefor thehistoricaldelinkingof the *z segmentfrom its codamora,
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/izwar/ MAX ( *LONG-V *GEMINATE

iwar *!

i:war *!

☞ iwwar *

Figure3.13:WestGermanic*zw � *ww

/lizno:n/ MAX ( *GEMINATE *LONG-V

lino:n *!

☞ li:no:n *

linno:n *!

Figure3.14: Ingvaeonic*iz � *i: (or *ez � *e:)

andthefaithfulnessconstraintspreventingearlierdelinking.

However, by Ingvaeonic times, this constraint ranking had changedto MAX (Ú.
MAXLENGTH . *GEMINATE � *LONG-V (Figure3.16)
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i     z   w   a   r
Åµ   µ 

i <z>  w   a   r
Å>

σ σσ σ

µ  µ µ  µ µ  µ

Figure3.15:*izwar � *iww ar

l   i     z   n   o n
Û µ   µ

l   i <z>   n   o n
Û>

σ σ σ σ

µ  µ µ  µ µ  µ

Figure3.16:*lizn ōn � *l ı̄nōn

3.12 Conclusion

In this chapter, I showedthat theconspiracy involving the lossof voicedfricativesin the

periodbetweenWestGermanicandOld Englishcouldbecapturedformally in termsof the

risein rankingof a singleconstraint,*VOICED-FRIC. As asecondaryissue,I showedthat

theshift in strategy within WestGermanicfrom geminationto compensatorylengthening

couldbeaccountedfor in termsof asinglechangein constraintranking.



Chapter 4

The Slavic OpenSyllable Conspiracy

In theprevioustwo chapters,I havediscussedconspiraciesin which acontrastivesegment

or category of segmentshasbeeneliminatedfrom the inventory of a language. In this

chapter, I will discussadifferenttypeof conspiracy: namely, onewhichresultsin achange

in thesetof permissiblesyllablestructures.

Betweenthe beginning of the commonera and the tenth century, Slavic underwent

a seriesof soundchangeswhosecumulative effect wasessentiallyto eliminatesyllable

codas.This tendency is known asthe law of opensyllables(Schenker 1995,p. 82) or the

opensyllableconspiracy(Hock 1991,p. 165).

The specificinterpretationof the conspiracy hasbeena matterof controversy, with

views rangingfrom denial of any connectionbetweenthe variousdevelopmentsof the

conspiracy (Shevelov 1965,p. 203) to the claim that thereis a formal unity amongthe

processes(Bethin,1998).

In someof the earliestwork in OT, PrinceandSmolensky (1993,ch. 6) discussthe

145
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Jakobsoniantaxonomyof syllabletypes,andshow thatthesetof typesobservedin human

languagescorrespondsto thepossiblepermutationsin rankingof theconstraintsONSET,

-COD, PARSE, andFILL (ONSET, NOCODA, MAX, andDEP in contemporaryterms,which

I will usehenceforth).A languagein which NOCODA is ranked lowestpermitsoptional

syllablecodas;but if NOCODA outranksMAX or DEP, codaswill beeliminatedby deletion

of theconsonantor by epenthesisof a following syllablenucleus,respectively. If historical

phonologicalchangecorrespondsto a rerankingof constraints,it shouldbe possibleto

observe caseswhereearliercodascometo besystematicallyeliminatedasNOCODA rises

in rankingabove MAX and/orDEP. I claim that the Slavic OpenSyllableconspiracy is

exactlysuchacase.

At leasttwo authorshave previously observed that the opensyllableconspiracy can

begivena unifiedaccountin Optimality Theory. Crosswhite(UCLA/Rochester)proposed

anOT analysisof theconspiracy in anunpublishedclasspaperwhich I haveunfortunately

beenunableto obtain.Bethin(1998)givesaverydetaileddiscussionof theRisingSonority

conspiracy in termsof fairly recentphonologicaltheory. AlthoughBethindoesnotdevelop

anOT analysisin detail,sherepeatedlymakesmentionof OT andstatestheessentialsof

whatanOT analysiswould involve—namely, theenforcementof theNOCODA constraint.

I agreethat this is thecorrectapproachto theproblem,andin this chapter, I will develop

ananalysisof theconspiracy in detailalongtheselines.

Thereis alsoa tendency in Slavic for previously onsetlesssyllablesto acquireonsets;
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this tendency wouldprobablyqualify for analysisasaconspiracy in its own right, presum-

ably correspondingto therise in rankingof ONSET, but I will not take up this issuehere.

It shouldbenoted,however, thatsomeof therulesI will examine,suchascertainrulesof

metathesis,have thedoublemerit of eliminatingacodaandcreatinganonset.

4.1 Brief overview of the external history of Slavic

The Slavic family doesnot lend itself to the constructionof an orderly Stammbaum.At

best,wecandistinguishthreedialectcontinua(cf. Schenker1995p. 68):

WestSlavic:

Polish,Kashubian,Slovincian,Polabian(Lechitic sub-group)

Czech,Slovak

UpperSorbian,LowerSorbian

SouthSlavic:

(Old ChurchSlavonic)

Slovene,Serbo-Croatian,Macedonian,Bulgarian

EastSlavic:

Russian,Belorussian,Ukrainian

Eventhisverygeneralclassificationisproblematic,however, becauseCzechandSlovak

sometimespatternwith SouthSlavic. CzechandSlovak probablyonceformeda continu-
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um with theearlySouthSlavic dialectsbeforebecominggeographicallyseparatedby the

spreadof Germanicandtheinvasionof theMagyars.

As with any linguistic branching,no precisedatecanbeassignedto thefinal unity of

so-calledCommonSlavic. Shevelov (1965,p. 2) statesthat “[Common Slavic] assuch

ceasedto exist by theseventhcentury”,but Schenker (p. 69) claimsthat “[a]t the time of

theMoravian mission(863),andperhapsfor two or threegenerationsbeyondit, onemay

still speakof aSlavic linguisticunity.” TheMagyarinvasionat theendof theninthcentury

divided the Slavic-speakingterritory (StrayerandGatzke 1984,p. 190), geographically

isolatingWestSlavic from SouthSlavic.

4.2 A note on the Slavic vowels

Authorsvary in their transcriptionof theSlavic vowels,andtherearecertainconventions

not usedoutsideof Slavic studies. I will briefly mentionherea few points of interest

regardingtheSlavic vowels.

Thevowel transcribedas I ě� is known asjat’. This vowel continuedPIE * ē andwas

still long in Slavic. Shevelov (p. 164)claimsthatthis vowel wasbackedto an/a:/ pronun-

ciation,but this is unlikely to be so, sincethe vowel remainedfront in several languages

(R. e,P. e/a,but Ukr. i, SCe/(i)je/i, Cz. ě/́ı; RonKim, p.c.;DonRinge,p.c.)

Someauthors,includingShevelov, makeuseof thenotations*/ oa/ and*/ ea/ to indicate

categorieswhosephoneticrealizationhadchanged.*/ oa/ is the vowel resultingfrom the
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merger of PIE *a, *o (Shevelov, p. 150ff.). This vowel wasoriginally pronounced[ă] in

Pre-Proto-Slavic, but latercameto bepronouncedas/ŏ/ by Proto-Slavic (Schenker p. 81).

I will follow Schenker in writing this vowel as I ă� (or I a� ). Similarly, thevowel which

Shevelov writesas*/ ea/continuesPIE* ĕ;Shevelov claimsthatthisvowel wasbacked,but

thereappearsto benoevidenceto supportthis view.

A majorfeatureof theSlavic vowel systemwasthepairof vowelsknown as“jers” and

written � and � (Shevelov, p. 432-465;Schenker p. 97 ff). Thesevowelsdevelopedfrom

earlier* ı̆ and* ŭ, althoughtherewereafew environmentsin whichtheseearliervowelsdid

notdevelopinto jers. Accordingto Shevelov, thejershadamorecentralizedpronunciation

thantheoriginal vowels.Thejersdid notsurvive long in Slavic (althoughthey did survive

into OCS),but they hadfar-reachingeffectsonSlavic phonology. Eventually, thejerscame

to beeliminatedin weakposition(“the fall of thejers,” asthisdevelopmentis known in the

literature.Rolf Noyer p.c. pointsout that this termmustbe takento meanthedeletionof

certainjerson thesurface,sinceit is oftenclaimedthatthejersareunderlyinglypresentin

at leastsomeof the laterSlavic languages).Theresultwasthereintroductionof syllables

with codas,atwhichpoint theopensyllableconspiracy canbesaidto havecometo anend.

4.3 The opensyllableconspiracy: overview

Following arethemajordevelopmentsof Slavic resultingin thelossof a coda.I will take

theopensyllableconspiracy to comprisethesetof ruleslistedhere.
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Deletionof word-finalnasalsaftershortvowels

Deletionof word-final*-t, *-d

Deletionof first consonantin stop+ fricative,stop+ stopclusters

Deletionof final *s, *x

Monophthongizationof *Vj, *Vw diphthongs

*ai � ě

*ei � ı̄

*au � ū2

*eu � jū2

Deletionof nasalcodas

Eliminationof *tl, *dl clusters(East,SouthSlavic only)

Metathesisin ORCsequences

Metathesisor pleophony in CORCsequences

Developmentsin CuRC,CiRC sequences

4.4 The opensyllableconspiracyin detail

4.4.1 Lossof word-final nasalsafter short vowels

Thereweretwo separaterulesin Slavic by whichnasalsin codapositionweredeleted.The

earlierof these,which I discusshere,involvedword-final nasalsafter shortvowels. The

nasalfeatureof thenasalconsonantwassimply lost in thesecases(Shevelov p. 225). In the

second,laterchange,which I will discussbelow, all remainingcodanasalsweredeleted,

but thenasalfeaturewastransferredto theprecedingvowel.

Shevelov (p. 224)lists thefollowing examplesof theearlierchange:

*sūnum � *sūnu � OCSsyn� ‘son (acc.sg.)’

*vilk om � *vilkum � *vilku � OCSvl � k �
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Shevelov (1965,p. 224) claims that word-final nasalswere lost substantiallyearlier

thantheword-finalstops.

With regardto therelativechronologyof this rule,Shevelov notesthat it mustprecede

thedeletionof word-final *-s, sincethenasalin *-ns, *-ms is protectedby the*-s andis

notdeletedby this rule.

Shevelov furthersuggeststhatthelossof final nasalsprecedesthemergerof IE *a and

*o into a singlevowel *a. Shevelov statesthat*o � *u beforefinal nasals,andarguesthat

“a vowel with a muchbroaderaperture(i.e. *a) hardlycouldhave yielded*u.” But this is

hardlyconvincing; nasalsoftenaffect vowel height,andI amawareof nothingto exclude

the possibility that the merged *a/*o vowel alreadyhad a raisedallophone*[o] before

nasals.The kind of evidencewhich would be neededto supportShevelov’s chronology

areinstancesof original PIE *a which did not endup as*u beforeword-finalnasals;but

Don Ringe(p.c.) notesthat suchcasesshouldnot exist, dueto the structureof the PIE

inflectionalmorphology;RonKim (p.c.) agrees,notingthat thereareno examplesof PIE

*-am. Themergerof *a/*o in Slavic belongsto theveryearlieststratumof post-PIErules;

it maybeasharedinnovationwith Baltic. Absentevidenceto thecontrary, my guesswould

bethatthelossof word-finalnasalsis a laterrule.

Strangely, word-finalnasalswerenotdeletedby thisrulewhentheprecedingvowelwas

long; in suchcases,theoutcomesarethesameasin thoseof word-internalnasalcodas,i.e.

theprecedingvowel is nasalized(*nogāN � OCSnogoÍ ‘foot’). It is reasonableto surmise
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thatthenasalssurviving in thispositionunderwentthelaterchange,whichinvolvedtransfer

of thenasalfeatureto theprecedingvowel. This exceptionis odd,sinceonewould expect

superheavy syllablesto bemosthighly dispreferred;I will discussthis problembelow.

4.4.2 Lossof final *t, *d (beginningof Christian era)

It is an accidentof Indo-Europeanmorphologythat *-t and*-d werethe only word-final

stopsin PIE,at leastin non-rootsyllables(Shevelov p. 226;DonRinge,p.c.). Thesestops

weredeletedin Slavic:

OCSvl � k-a ‘wolf (gen.sg.)’ I *- ād I PIE *-e-h2ed(cf. Skt. vŕf kād,Lith vil̃ko I
*- ã̄d)

OCSto ‘that’ I *t ód

OCSpade‘(s)hefell (aor3 sg)’ I *-et

OCSpadoÍ ‘they fell (aor3 pl)’ I *-nf t
(Thanksto RonKim, p.c. for thePIE ending*-e-h2ed.)

In termsof therelative chronologyof this change,Shevelov claimsthattheword-final

stopswerelost afterthelossof word-finalnasals(seesectionabove).

Shevelov claimsthattherewasadevelopment*-est � -e (3 sgaor)showing thatword-

final stopswere lost beforeword-final *-s was lost (p. 227) Don Ringe(p.c.) andRon

Kim (p.c.) point out that this is a highly debatableclaim at best;the sigmaticaoristwas

normally thematizedin Slavic, andthereis no reasonto assumethat theoriginal form of

sigmaticaoristsurvivedto sucha latedate.Unfortunately, thereareno otherinstancesof
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inherited*-st whichmight tell ussomethingabouttherelativechronologyof thetwo rules.

Schenker (1995,p. 82) groupsthelossof *-t, *-d, *-s asa singlechange.

In termsof theabsolutedatingof this soundchange,Shevelov (p. 227)claimsthatthe

Gothicword ūt ‘outside’ is borrowedinto Slavic astheprefix vy- ( I * ū-); suggestingthat

the lossof final *-t datesfrom the first few centuriesof the commonera. However, Ron

Kim (p.c.) pointsout that thereis no reasonthat this cannotsimply bean inheritedform,

andDonRinge(p.c.) is similarly skeptical.

Shevelov (p. 226)notesthatfinal stopswerelost in Baltic aswell, but statesthatthere

is no evidencethat it was a sharedinnovation betweenBaltic andSlavic. If the dating

considerationsjust discussedarecorrect,thenit is impossiblefor this developmentto bea

sharedinheritance;it mustbeaparallelinnovation.

4.4.3 Inter nal consonantcluster simplification

In word-internalconsonantclusterswherea stopwasfollowed by consonantthe first of

the two consonantsdeletes.The following consonantcouldbe a stop,fricative, or nasal;

developmentsdifferedif thefollowing segmentwasaglide,andastop+ liquid wasappar-

ently syllabifiedasa complex onset,sincedeletiondoesnot occurin this case.Examples

include:
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Proto-BSl OCS
*pŏktŏs pot� ‘sweat’ cf. OCS pekoÍ ‘I bake’
*dōdm̆ı dam� ‘I will give’ dadeÍ t � ‘they will give’
*sŭpnŏs s� n� ‘sleep’ s� pati ‘to sleep’
*grĕbt̄ej greti ‘to bury’ grebet� ‘he buries’
*māzsl̆o maslo ‘oil’ mazati‘to spread’
* ŏbw̄ıdēt̄ej obiděti ‘to offend’ viděti ‘to see’
*nŏkt̆ıs nošt� ‘night’ cf. Lat. nox,noctis‘night’
*ptrŭjŏs (ChSl)stryi ‘paternaluncle’ pater‘f ather’

(Schenker 1995,p. 82)

Shevelov (p. 202)providesthefollowing summaryof thechangeswhichoccurred:

Codaconsonant Onsetconsonant Outcome

p, t, k s s (or x, if k precedes???)

t, d k, g k, g

k t t

p t t (st)

b, p (m), n (m), n

t, d m, n m, n

v r, l r, l (word-initially)

b v b

(Shevelov 1965,p. 202)

Noticethatin all cases,theoriginalonsetconsonantis theonewhichsurvives,exceptin

thecasewhere*b precedes*v. However, *v actuallyrepresents[w] in OCS(it laterbecame

[v] in mostof thedaughterlanguages;it wasprobablystill underlyingly/w/, however, as

evidencede.g. by thefact that it doesnot triggervoicing assimilationin Russianasdo the
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othervoicedfricatives;Rolf Noyer, p.c.). It appearsthatwhile Slavic generallyprefersto

retaintheonsetconsonants,it putsahigherpriority on retaining[+cons]segments,evenif

doingsorequireschoosingacodaconsonantoveranonset.

As Shevelov (1965, p. 203) reports,it is sometimesclaimedthat consonantcluster

simplificationeliminatedall internalclustersexceptfor thosewhichwerealsopermittedto

occurin word-initial position.Shevelov pointsout thatthis is not strictly true: theclusters

/skl/, /zg/,and/zd/ occuronly word-internally:

skl: isteÍ skl� ‘grown thin’

zg: probřezg� ‘dawn’

zd: m� zda‘reward’

However, Shevelov acknowledgesthattheabsenceof theseclustersin word-initial posi-

tion couldmerelybeaccidental,or couldrepresentgapsin theevidence.I will assumethat

it is merelyanaccidentof history, ratherthana restrictionin thegrammarof Proto-Slavic,

thatword-initial /skl/, /zg/,and/zd/ neverhappenedto arise.

Viewedfrom theperspectiveof modernsyllabletheory, this outcomeis not disturbing.

The generalizationis that syllablecodascometo be prohibited. In any languagewhich

permitscomplex onsetsbut prohibitscodas,therewill be a generaltendency for the sets

of attestedinitial and internalconsonantclustersto be roughly the same;but theremay

well behistoricalreasonswhy thetwo setsarenotperfectlyidentical(amismatchbetween

initial andmedialonsetsis not uncommon;e.g. Parks1976,p. 28-30discussessuchcases

in Pawnee).
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4.4.4 Lossof final *s, *x (6th century)

Word-final*-s and*-x weredeleted(Shevelov, p. 227):

Lossof *-s:

*slav-eses(nomsg) � slovese
*gen-̄as(gensg) � ženy
*sūn-aues(nompl) � synove ‘son’
*vilk-aNs (accpl) � vl � ky ‘wolf ’

Lossof *-x:

*sūn-ux(nomsg) � syn�
*nakt-ix (nomsg) � nošt�
*svekr-ūx (nomsg) � svekry
*sūn-aux(gensg) � synu
*vilk-amux (datpl) � vl � kom�
*ved-aix(2 sgopt) � vedi (2 sg. imperative)

The*-x hadoriginally arisenfrom *-s by theRUKI rule (Shevelov p. 125),which was

commonto Balto-Slavic andIndo-Iranian,hencevery old. RonKim (p.c.) pointsout that

someor all of theexamplesof *-x abovecouldactuallyhavebeenremadeas*-s by analogy

with otherparadigms,in which casetherule heremight merelybe*-s �Ü� / #; but from

my presentperspective,it mattersonly thatthecodabeeliminated.

As notedabove, the lossof *-s musthave followed the lossof word final nasals and

the lossof word-final *-t. A bit of evidenceregardingthe absolutedatingof the sound

changeis theloanwordwhichappearsin OCSas*k � neÍ±ÝD� . This is a loanfrom Germanic

*kuningaz(Shevelov, p. 227); theword is unattestedin theGothiccorpusbut is probably

a loan from Gothic,where*-az � -s. This arguesfor a relatively latedatefor this sound

change.
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4.4.5 Monophthongization of diphthongsending in */j/ and */w/

Diphthongswherenuclear*e or *a wasfollowedby a *j or *w offglide becamemonoph-

thongs(except arguably in the caseof * ĕ̄w � jū, whereI will however assumethat /j/

hasbecomea part of the onset). Shevelov claims that this occurredaroundthe 6th-7th

centuries:

* ĕ̄j � ı̄

* ă̄j � ē

* ĕ̄w � jū

* ă̄w � ū

(Schenker 1995,p. 86)

Examplesinclude:

*ej

OCSiti ‘to go’ I * ı̄-tı̄ I *ey- (cf. Gk. 
N®��r: !!!!! ‘goes,will go’, etc.)

OCSli žoÍ ‘lick (1 sg)’ I *leyǵh - (cf. Skt. lēd.hi (2 sg. imperative I *lai źh -dhi, Gr.��
<K{gTL )

Ukr. hlyvkýj ‘glutinous’, Slovak, Cz. hlı́va ‘fungus’, Slovenian‘tree fungus’,SC
gljı̋va ‘sponge’(cf. Li. glẽıvės,Gr. �T���=:{�R� ‘sticky moisture’)

*aj

*kainā ‘price’ � OCScěna(cf. Lith kainà,Gk. �
�=: 8>;¯I *k woyná̄)

*raikā � OCSrěka‘ri ver’

*ew
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OCSbljudoÍ ‘guard’ (cf. Gk. �

GV�k<��(9�E: ‘experience’,Goth. anabiudan‘order’. The
/l/ is epenthetic;seethediscussionof Greek*lj in chapter2.)

OCSljud � ‘people’ (cf. Gk. Þn��
GV�k<
GJ<��� ‘free (man)’, OHG liut ‘(a) people’The
singularof this word still existed in OHG; it wasnot until later Germanthat
Leutebecamepl. tantum.)

*aw

OCSsynu‘son (gen.sg.)’ (cf. Lith sūnãus)

OCSsux� ‘dry’ (cf. Lith. sãusas,Latv. sàuss,OPr. sausai)

OCSobuti ‘put on (boots)’(cf. Lith. aũti, Latv. àut)

In caseswheretheoriginaldiphthongwasfollowedby avowel (i.e., wheretherewasno

onsetin thefollowing syllable),theglide *j or *w is not deleted,but ratheris resyllabified

astheonsetof thefollowing syllable(Shevelov, p. 271,285):

*rai.u � *ra.jŭ � Russ.roj ‘swarm’

*glai.u � *gla.jŭ � Russ.glej ‘clay’

4.4.6 Elimination of nasalcodas

Shevelov (p. 311)notesthattherearethreesourcesfor VN sequencesin Slavic:

 SomeVN sequencescontinuedtautomorphemic*oN, *eN, *aN sequencesinherited

from PIE.

 OtherVN sequenceswereheteromorphemic,resultingfrom avowel-finalmorpheme

beingfollowedby anasal-initialsuffix.
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With regardto thethird source,thereappearsto beno singlefactoraccountingfor these-

lectionof thevowel (*i or *u) arisingin Slavic from anoriginalsyllabicsonorant.Shevelov

(p. 87) givesa representative samplingof the reconstructiblecases,andobservesthat the

phonologicalenvironmentappearsto exertaninfluence(but only aprobabilisticone,since

theoutcomesarenot lautgesetzlich):

Following consonant: Instancesof *u Instancesof *i

dentalstop 3 (23%) 10 (77%)

velarstop 19 (58%) 14 (42%)

Shevelov goesonto suggestthattheremighthavebeeninfluenceonaparticularform from

membersof thesameparadigmwith full-graderatherthanzero-gradevowels;but arguing

thiswouldinvolveattemptingto establishwhichfull-gradevowelswereor werenotpresent

in a largenumberof paradigmsin Pre-Proto-Slavic—a dauntingundertakingatbest.

Regardlessof theirorigin, all VN sequencesunderwentthesamechangesin lateCom-

monSlavic (Shevelov, p. 311ff.). Sequencesin which thenasalwasintervocalicwerenot

affected,asin OCSkl � noÍ ‘curse’; but Shevelov claimsthattherewasashift in syllabifica-

tion, with thenasalnow becomingtheonsetof thefollowing syllable. It is not obviousto

me,however, that this wasnot thesyllabificationfrom thetime whentheVNV sequences

first arose.
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Whenthenasalis in codaposition(describedby Shevelov asVNC or VN# sequences),

theoutcomeis different.Thenasaldeletes,but theprecedingvowel becomescontrastively

nasalized(seealsoSchenker p. 92).

The nasalizedfront vowels merged into a singlecategory /eÍ /, andthe nasalizedback

vowelsmergedto /oÍ /. Thus,theseweretheonly two nasalvowelsat the time whenOCS

wasfirst written (the OCSscript representsthe contrastbetweenthe nasalizedandnon-

nasalizedvowels; Shevelov, p. 312); and further, thereareonly thesetwo nasalvowels

reconstructiblefor Proto-Slavic (RonKim, p.c.).

Most dialectsof Slavic eventuallydenasalizethe nasalvowels, but nasalvowels are

retainedassuchin a few dialects.Shevelov (p. 313)statesthatnasalitywaspreservedin

Polabianandin the northern dialectsof Polish. Schenker (1995,p. 92) addsthat it was

preserved in somedialectsof BulgarianandSlovenian;Ron Kim (p.c.) is awareof this

claim,but hasnot foundany Bulgariandialectsretainingnasals.

Following arerepresentative forms in theSlavic languages;noticethatnasalityis pre-

servedin OCSandPolish:

OCS koÍ pina‘shrub’ skoÍ d� ‘indigent’
Russian kuṕıná skúdnyj ‘scanty’
Belorus. pa-sḱudny ‘filthy, foul’

Ukranian pa-sḱudny
Polish keÍ pina ośkundzíc ‘revile’
Czech kupina

Slovenian kop̂ınja osḱo.den‘scarce’
Serbo-Cr kùpina òskudan‘scanty’

Mac. kapina
Bulg k ß ṕına oskß´ den‘miserable’
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(Shevelov, p. 314)

4.4.7 *tl/*dl

Slavic originally permittedtheclusters*tl and*dl. Theoutcomesof theseclustersarenot

uniform throughoutSlavic. In mostof theWestSlavic dialects,specifically, Polish,Upper

Sorbian,Polabian,andCzech,theclusters*tl, *dl arepreservedassuch(Shevelov, p. 202;

Schenker p. 92). Lower Sorbianpreserves them with someexceptions. Slovenian(of

SouthSlavic) andSlovak (of WestSlavic) “are crossedby isoglossesof thephenomenon”

(Shevelov 1965); hepresumablymeansthatsomedialectsof theselanguagespreserve*tl,

*dl, andothersdo not.

In mostof the dialectsof EastandSouthSlavic (specifically, Serbo-Croatian,Mace-

donian,Bulgarian,Belorussian,Ukranian,andstandardRussian)the clusters*tl and*dl

became/l/:

Polish Russian
radło ralo ‘plow’
mdléc mlet’ ‘f aint’
gardło gorlo ‘throat’
mydło mýlo ‘soap’
sadło sálo ‘lard’

(Shevelov, p. 373)

In someof theSlavic dialects,*tl � *kl and*dl � *gl. Thisoccurredin thePskov and

Novgoroddialectsof RussianandtheKashubianandMazovian dialectsof Polish. These

dialectsall borderonBaltic-speakingareas,where*kl, *gl aretheregularoutcomesof *tl,
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*dl (i.e., in Latvian,Lithuanian,andthePomeraniandialectof Prussian;Shevelov, p. 370).

However, the *kl, *gl forms in Slavic later mostly disappeared,leaving a few remnants

(Schenker 1995,p. 92). Shevelov (p. 370)claimsthat this disappearancewasdueto the

influenceof standardRussian,Polish,andBelorussian,wherethe changedid not occur.

However, in oldertexts from thesedialects,thechange*tl, *dl � *kl, *gl is evident.

Pskov:

bljuglisja ‘beware(3 pl perf)’

sustřekli ‘meet(3 pl perf)’

žereglo ‘mouth’ (cf. Polishźródło,Ukraniandžereĺo)

žagĺo ‘sting’ (Russiaňzálo)

perěcok ‘reread(sgpret)’ (Russianperěcël) (-l ��� in thePskov form)

(Shevelov, p. 370)

Further, therearesomeloanwordsfrom Slavic in Estonianpreservingthe*kl, *gl clusters:

mugl� mogl‘alkalinesolution’(from localSlavic *myglo ‘soap’;cf. Russianmýlo,
Polishmydło)

vigla ‘pitchfork’ (from local Slavic *vigla; cf. Russianvila, Polishwidła)

(Shevelov, p. 371)

With regardto thedatingof theruleseliminating*tl/*dl, Shevelov (p. 202)notesthat

all the other consonantclustersimplification rules wereuniform acrossSlavic. We can

concludethat thesedevelopmentsoccurredearlier, duringProto-Slavic unity; the *tl, *dl

ruleshappenedafter the dialectshadbegun to disperse.Shevelov further notesthat the

changesmusthave happenedafter the WestSlavic groupshadmigratedwest(4th or 5th
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centuryCE) but beforethe intrusionof GermansandHungarianswhich separatedProto-

Slovak from Proto-Slovenian(8th-9thcenturiesCE).However, asDon Ringe(p.c.) points

out, this assumesthat thedialectsretaining*tl, *dl musthave beenin contact,which is a

dubiousassumption.

Shevelov (p. 371) notesthat therearesomecasesof /t/ and/d/ appearingwherewe

would expectthemto have beeneliminatedbefore*l; this tendsto happenin paradigms

wheretheoriginal *t/*d wasfollowedby *l in someformsbut not all, suggestingthat the

/t/ or /d/ hasbeenanalogicallyrestored.

4.4.8 Elimination of liquid codas

The eliminationof *r and*l in codapositionis a very complicatedmatter, with the out-

comedependingon theprecedingvowel, thepresenceor absenceof a precedingonsetin

the samesyllable, and the particulardialect. The environmentsin which thesechanges

occurredaredenotedschematicallyin theliterature;thereis variationamongauthorsasto

thedesignationsfor theseenvironments:
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Traditional Schenker Shevelov

oRT ăRC ORC

TeRT CĕRC CORC

ToRT CăRC CORC

T � RT Cı̆RC CiSC

T � RT CŭRC CuSC

(Schenker 1995,p. 93; Shevelov, p. 391,466. I amnotclearwhy Shevelov writesS rather

thanR in certaincases.)

In connectionwith the ORC sequences,therearetwo areas,designatedasnorth and

south,eachwith adistinctoutcome.As for theCORCsequences,therearefour suchareas.

4.4.9 ORC

In all dialects,metathesisapplied,moving the original codaliquid into onsetposition.

However, the detailsdiffer by dialect. In the SouthSlavic dialects(Slovenian,Serbo-

Croatian,Macedonian,Bulgarian),aswell as in CzechandSlovak, *aRC � RāC; in all

cases,thevowel waslengthened.

In thenorthernSlavic dialects(i.e. all of EastSlavic, andtheLechiticdialects,meaning

all of WestSlavic exceptCzechandSlovak), the outcomedependson the original pitch.

In acutesyllables(rising pitch), aRC � RaC;but in circumflex syllables(falling pitch),

aRC � RoC.Unlike southSlavic andCzech/Slovak, theoriginal vowel lengthcontrastis
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reflectedin thelaterreflexes.Shevelov (p. 397)notesthatthequalitativedistinctionin the

northernSlavic dialectswasoriginally aquantitativedistinction,where* ā � aand* ă � o.

Theratherremarkabledevelopmentin thenortherndialects,then,reducesto a questionof

theinteractionbetweenvowel quantityandpitch.

South North

Acute(rising) *aŕ(d)la ‘plow’ ralo (a I * ā) radlo(a I * ā)

Circumflex (falling) * ârstu‘growth’ rastu(a I * ā) rost(o I * ă)

With regardto thedatingof thesedevelopments,noticethat theoutcomesarenot the

samein all dialects;hencethechangesmusthavehappenedasProto-Slavic wasbeginning

to breakup into the precursorsof the modernlanguages.However, Czechand Slovak

sharedtheinnovationwith theSouthSlavic dialects,suggestingthatthechangeapparently

happenedbeforethe Magyar invasioneffecteda geographicdivision betweennorth and

south(lateninthcentury).

4.4.10 CeRCand CoRC

Therewerefour typesof outcomefor CeRCandCoRCsequences:

I SouthSlavic + Czech,Slovak CaRC � CRaC,CeRC � CRěC

II EastSlavic CaRC � CoRoC,CeRC � CeReC

III PolishandSorbian CaRC � CRoC,CeRC � CReC

IV PolabianandKashubian CaRC � CoRC,CeRC � CeRC
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In areasI and III, metathesisoccurred;in areaI, the vowel wasalways lengthened(/a/

is the outcomeof * ā), but in areaIII, no lengtheningoccurred. In areaII, a vowel with

the samequality asthe original vowel wasinsertedbetweenthe liquid andthe following

consonant;this is known aspleophony(Russ: polnoglasie). In areaIV, no changetook

place(Shevelov, p. 391-2;Schenker1995p. 94).

It hassometimesbeenclaimedthatareaIII passedthroughastageCxROC,whereO is

theoriginal vowel, andx is a yer agreeingwith theoriginal vowel in backness.Shevelov

(p. 412-3)deniesthis claim, but Schenker (p. 95) citesOld Polishprepositionalphrases

of thesort weproch ‘into dust’ andzeblota ‘out of mud’, wherethevowel in theprepo-

sition (originally a jer) implies theearlierpresenceof anotherjer in thenext syllable(see

Schenker p. 97 for discussionof thephonology, which involvedthe“strongposition” and

“weakposition” of thejers).

Examplesinclude:
‘threshhold’ ‘gold’ ‘chaff ’

I. OCS prag� zlato plěva
Sk prah zlato pleva
Cz práh zlato pleva(dial. plı́va)
Sn pŕag zlatô plé.va
SC pra̋g zlâto ple̋va
M prag zlato plevna
Bg pŕag(ß t) zlató pljáva

II. Russ poróg zóloto polóva
Br poŕıh zólata polóva
Ukr poŕıh zóloto palóva

III. Pol próg złoto plewa
LS prog złoto plowa
US proh złoto pluwa
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IV. Ka parg � prȯg
Pb porÝ ái zlȧtß

cf. Lith žẽltas pẽlūs
Latv zèlts pelus
OPru pelwo

4.4.11 Cı̆RC and CŭRC

It hasbeenclaimedthatthesequences*ur, *ir , *ul, *il developedinto thesyllabicsonorants

*rf and*lf , essentiallyresumingtheir PIE values.Schenker (p. 94) acceptsthis view, but

Shevelov (p. 466)disagrees.

Schenkerclaimsthattheresultingsyllabicliquid was“soft” (palatalized)if theoriginal

vowel were* ı̆, and“hard” (not palatalized)if it were* ŭ. The laterdevelopmentsof these

syllabic liquids arevery complex andvary greatlyacrossdialects(Shevelov Ch. 30), but

sinceI am concernedhereonly with the eliminationof syllablecodas,I will leave these

laterdevelopmentsaside.

4.4.12 Residue

In this section,I will discussa few soundchangeswhich couldbeconstruedasinvolving

the lossof codas. I includetheserulesherefor the sake of completeness,but I will not

considerthemto bea partof theopensyllableconspiracy or includethemin my analysis,

for reasonswhich I discussin eachcase.

Shevelov (p. 225-6)discussesthe possibility that word-final *-r �à� . If sucha rule

existed,it waspreventedfrom applyingto all of the instancesof original PIE word-final
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*-r, becausePre-Proto-Slavic sometimesaddeda suffix which wasnot originally present

in PIE (e.g. OCSbratr�ÏI *brātr + os ‘brother’). If therewassucha rule, it musthave

beenveryearly, perhapsevenlateProto-Indo-European(or in thesatemdialectcontinuum),

sincethefinal *-r is similarly missingin Indo-Iranian.It is notclearthatthereeverwassuch

a loss,however; George Cardona(p.c.) arguesthatword-final *r wassimply not present

in the nom. sg. of the kinship termsin PIE, andthat the languageswhere*-r is present

have addedit by analogywith othermembersof thesameparadigm.In any case,evenif

thedeletionof *-r is real, it datesto perhapstwo millenniaearlierthanthedevelopments

belongingto theopensyllableconspiracy, all of which take placein or very nearthefirst

millenium of thecommonera.

Shevelov (p. 182) claims that therewas a rule *tt � *st, *dd � *zd in Pre-Proto-

Slavic. RonKim (p.c.) haspointedout that this is somewhatmisleadinglystated.When

*tt arosein PIE asa resultof affixation, theresultingclusterwasfairly clearlypronounced

*[tst] (Watkins1992p. 12   6.1.7.3),asevidencedby theway it developedin theotherIE

branches(mostoftento *st, exceptin Anatolian,where[tst] survives,in Celtic, Italic, and

Germanic,whereit becomes*ss,andin Indic, whereit becomes*tt; Don Ringe,p.c.;Ron

Kim, p.c.). Onceagain,eventhoughthedevelopmentof *tst � *st canbearguedto have

eliminateda syllablecoda,therule is soearlythatI assumethatit is not apartof theopen

syllableconspiracy.

Shevelov citesthreeformsin which is is claimedthat*pt � *st by anearlyrule,which
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onceagainwould appearto eliminatea coda(he also cites one form wherethe *pt �
*st would be expectedto apply but did not). As discussedabove, the usualoutcomefor

*p + t, *b + t is simply *t. Shevelov’s claim is that therewasan early development*pt� *st, followed by a long periodwherenew instancesof *p + t, *b + t arosein certain

morphologicalenvironments;then therewasrecentdevelopment*p,*b + *t � *t which

appliedto thesenew instances.I will assumethatShevelov is correctin giving averyearly

dateto *pt � *st, andthatthis rule is not formally apartof theopensyllableconspiracy.

4.5 Noteson the relativechronologyof the rules

I will assumethatany rule whoseoutcomeis not uniform acrossthe Slavic dialects(im-

plying a late enoughdatefor thereto be dialectdiversification)dateslater thanany rule

whoseoutcomeis uniform. In principle, this neednot hold true; a rule couldspreadwith

a uniform outcomeacrossan alreadydiversifiedcontinuum. Suchcasesare potentially

detectablefrom the relative chronology, but I amawareof no reasonto assumethatsuch

developmentsoccurredin Slavic.

Thus,therulesin thefirst list areearlierthanthosein thesecondlist:
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1. a. N ��� / V̆ #

b. t, d ��� / #

c. C[-son,-cont]
��� / C[-son]

d. s,x �Ö� / #

e. N ��� / ] �
2. f. Eliminationof *tl, *dl

g. ORCmetathesis

h. Metathesisor pleophony in

CORCsequences

4.6 Analysis

Following Bethin, I claim that theSlavic opensyllableconspiracy correspondsto therise

in rankingof theconstraintNOCODA:

NOCODA: Theright edgeof a syllableis not alignedwith theright edgeof a con-

sonant.(Kager1999p. 94; cf. PrinceandSmolensky 1993)

At theheartof theconspiracy arethreeruleseliminatingcodaobstruents:

obstruent��� / obstruent

t, d ��� / #

s,x ��� / #
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I assumeherethat thesethreerulesoccurredsimultaneously. I am awareof no evidence

thatany of therulesis temporallyorderedwith respectto eitherof theothers.

Thegeneralconstraintdispreferringdeletionof segmentsis MAX. To a first approxi-

mation,thethreerulescanbecapturedby thefollowing reranking:

Pre-proto-Slavic: MAX � NOCODA

Proto-Slavic: NOCODA � MAX

Thus,thechange*plekto � *pleto is dueto thererankingpicturedin tableau4.1.

/plekto/ NOCODA MAX

plek.to *!

☞ ple.to *

Figure4.1: *plekto � *pleto

Of course,thecandidate*pleko is aswell-formedasthewinning candidatein termsof

the precedingtableau. I assumeherean accountinvolving contiguity, following Lamon-

tagne(1996). ThegeneralconstraintCONTIGUITY requiresthat for any pair of segments

which arelinearly contiguousin theSR,thecorrespondentsof thosesegmentsin theUR

mustbecontiguousaswell (McCarthyandPrince,1995)Thus,all casesof insertionand

deletionareviolationsof CONTIGUITY exceptat theedgeof thedomainin question,which

is typically the word, but which might alsobe a unit suchasa reduplicant.Lamontagne
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refinesthis ideaby proposingthat thegeneralconstraintCONTIGUITY is to bearticulated

asfamily of constraintsrelativizedto particularprosodicdomains(syllable,foot, prosodic

word,etc.). ThespecificconstraintI will usehereis asfollows:

D-CONTIG � : For any two contiguouselements) and Õ within somesyllableS in

theSR,theUR elements* and á ( )�+Ô* and Õ�+�á ) arecontiguousaswell. (cf.

Lamontagnep. 14)

Thus, in the caseof the candidate/ple.ko/, D-CONTIG � is violated,sincewithin the

syllable/ko/, thetwo segmentsarecontiguouson thesurfacebut not in theUR; but /ple.to/

doesnot violateD-CONTIG � , becausewithin eachof thetwo syllables,thecontiguousel-

ementsarealsocontiguousin theUR. It is truethat/e/and/t/ arecontiguousonthesurface

but not in theUR; but this is not a violation of D-CONTIG � becausethetwo segmentsdo

not lie within thesamesyllableon thesurface.Tableau4.2illustratesthis.

/plekto/ NOCODA D-CONTIG � MAX

plek.to *!

ple.ko *! *

☞ ple.to *

Figure4.2: Preferencefor intrasyllabiccontiguity
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Further, thereis a candidate*ple.kto, wheretheoriginal codasegmentis resyllabified

aspartof thefollowing onsetwithoutdeletionof theoriginalonsetsegment.I will assume

thattheonset/kt/ is ill-formed,andwill makeuseof acoverconstraintONSETCOND which

enforcestheappropriatephonotacticrestrictionson onsets.ONSETCOND almostcertainly

comprisesmorethanoneconstraint,oneof which,SON-SEQ, requiresthatany segmentin

theonsetis of highersonoritythanany precedingsegmentin thesameonset(Kager1999,

p. 267). Thereareclearlyadditionalrestrictions,sincenot all onsetssatisfyingSON-SEQ

arepermittedin Slavic; but ratherthanattempta full accountof therathercomplex setof

Slavic onsetshere,I will simply assumesomeformulationof ONSETCOND which rules

out theappropriatecases.ONSETCOND is illustratedin tableau4.3.

/plekto/ NOCODA D-CONTIG � ONSETCOND MAX

plek.to *!

ple.ko *! *

ple.kto *!

☞ ple.to *

Figure4.3: ONSETCOND
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4.6.1 Preferential parsing of segmentcategories

Not all codatypesareeliminatedfrom Slavic at thesametime. Theearliestcodadeletion

rule, i.e. of final nasals,is demonstrablyearlierthanthedeletionof obstruentcodas;it is

asthoughobstruentsaremoreresistantto deletionthannasals,at leastfor Slavic. Liquid

codaspersistthe longest,andunlike the othercodas,they areresolved by epenthesisor

metathesisratherthanby deletion;liquids thusappearto be themostresistantto deletion

of all.

Pulleyblank(1998)discussespreferenceswithin Yorubafor theparsingof certainvowel

typesover others:non-highvowelsresistdeletionmorestronglythando high vowels;and

the high backvowel /u/ resistsdeletionmorestronglythandoesthe high front vowel /i/.

Pulleyblankproposesa category of MAX constraintswhich aresensitive to theparticular

valuesof features(+ or -). For example,MAXNOHI is violatedjust if a [-high] vowel in

theUR hasnocorrespondingsegmentin theSR.

I assumeherea setof contraintsof the typeproposedby Pulleyblank,exceptthat the

featuresin questionareconsonantal:

MAX-NAS: For any segment � in theUR, where � is marked[+nas],thereis some

segment	 in theSR, �R+Ô	 .
MAX-OBST: For any segment� in theUR, where� is marked[-son], thereis some

segment	 in theSR, �R+Ô	 .
MAX-L IQUID:For any segment� in theUR,where� is marked[+cons,+son,-nas],



175

thereis somesegment	 in theSR, ��+²	 .
MAX-GLIDE:For any segment � in the UR, where � is marked [-cons], thereis

somesegment	 in theSR, ��+²	 .
Basedon the temporalorderingof the rules,I concludethat the rankingfor Slavic is

MAX-L IQUID � MAX-OBST � MAX-NAS. The essenceof the analysisI will discuss

hereis thatasNOCODA risesin ranking,it comesfirst to dominateMAX-NAS, andthen

MAX-OBST. It is not necessarilythe casethat NOCODA ever comesto outrankMAX-

L IQUID, sinceliquid nasalsareresolvedby meansotherthandeletion.

4.6.2 On the ranking of MAX-GLIDE

Recallalsothatwhenan obstruentis followedby a glide, it is the glide which is deleted

(* ŏbw̄ıdēt̄ej % obiděti; contrastwith *plekto � pleto). One possibleview is that this

changeis notconnectedwith theopensyllableconspiracy atall; perhapsthesyllabification

was/o.bwi/,andthentherewasalaterchangein themakeupof ONSETCOND whichforces

deletionof *w.

This is possible,but it is questionablewhether/bw/ wasever permissibleasan onset

in Slavic. /bw/ did not occur word initially. Of course,this doesnot necessarilymean

that /bw/ is not permittedasan onset(asnotedabove, theremight historicalgapswhere

a permissibleonsetchancesnot to occur in a particularposition); but it doesmeanthat

themostcompellingtypeof evidencefor /bw/ asanonsetis wanting. Onsetsof the type



176

/bw/ did not exist in Indo-European,at leastword-initially; andI amnot awareof casesin

thedaughterlanguageswheresuchonsetsarise(i.e., perhapstheresistanceto suchonsets

tendsto persistover time).

I suggestanalternative analysisherewhich assumesthesyllabification/ob.wi/. Dele-

tion occursto satisfyNOCODA, but thedeletionof /w/ ratherthan/b/ is predictedif MAX-

OBST outranksMAX-GLIDE (tableau4.4).

/ŏbw̄ıdēt̄ej/ NOCODA MAX-OBST MAX-GLIDE

obwiděti *!

owiděti *!

☞ obiděti *

Figure4.4: Preferencefor parsingobstruents

Of course,thewinning candidate/obiděti/ violatesD-CONTIG � , sincethesurfacesyl-

lable/bi/ containscontiguoussegmentswhoseUR correspondentsarenotcontiguous.The

correctoutcomeis predictedif MAX-OBST outranksD-CONTIG � (tableau4.5.).However,

D-CONTIG � still distinguishesthecorrectoutputin thecasewherebothof theconsonants

in theUR areobstruents(tableau4.6.)
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/ŏbw̄ıdēt̄ej/ NOCODA MAX-OBST D-CONTIG � MAX-GLIDE

obwiděti *!

owiděti *!

☞ obiděti * *

Figure4.5: MAX-OBST � D-CONTIG �
/plekto/ NOCODA MAX-OBST D-CONTIG � MAX-GLIDE

plek.to *!

ple.ko * *!

☞ ple.to * *

Figure4.6: Obstruentclustersandintrasyllabiccontiguity

4.6.3 Deletionof nasals

As noted,thereare two rulesdeletingnasals. The earlier rule deletesword-final nasals

exceptfollowing a long vowel. The later rule deletesall nasalcodas,including theword-

final nasalsnotdeletedby thefirst rule. In connectionwith theearlierdeletion,thenasality

is simplylost;however, with theseconddeletion,thenasalityis transferredto thepreceding

vowel, giving riseto anoral/nasalvowel contrast.
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In termsof the chonologyof the rules, the most importantquestionis why non-final

nasalsresisteddeletionlongerthanfinal ones.I suggestthat this is oneagaina matterof

contiguity, but thedomainin thiscaseis theprosodicword ratherthanthesyllable:

D-CONTIG L : For any two contiguouselements� and� within someprosodicword

W in theSR,theUR elements	 and t ( ��+²	 and �9+�t ) arecontiguousaswell.

(cf. Lamontagnep. 14)

NOCODA is still dominatedby D-CONTIG L at the stagewhereword-final codasare

deleted,preventingdeletionof word-internalnasals.Later, NOCODA risesin rankingto

outrankD-CONTIG L , at which stageword-internalnasalsaredeleted.

Thus,Slavic wentthroughthefollowing stages:

1. 1. D-CONTIG Lâ. MAX-NAS � NOCODA

2. 2. D-CONTIG LÖ� NOCODA � MAX-NAS

3. 3. NOCODA � D-CONTIG Lã. MAX-NAS

At thefirst stage,no nasalsdelete.Word-finalnasalsaredeletedat thesecondstage.All

codanasalscometo bedeletedat thethird stage.

Theexceptionto thefirst rule—i.e., wherefinal nasalsdeleteexceptafterlongvowels—

is odd,becausesuperheavy syllablesareordinarily maximallydispreferred.I will assume

thatthesenasalsareextrametrical,andthereforedonot incurviolationsof NOCODA, since
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they are not syllabified as codas. Constrative vowel length is eventually eliminatedin

Slavic; thereis no evidenceto datethe lossof vowel lengthrelative to the secondnasal

deletion,but I will assumeherethattheshorteningof thesevowelsled to theparsingof the

nasalasacoda.Thus,thesenew codasviolateNOCODA andcometo bedeleted.

A further issueto be discussedis the transferof the nasalityof the deletedsegment

to the precedingvowel. I will assumethat thereis actuallya coalescence(V + N � Ṽ)

ratherthanadeletionin thecaseswherenasalityis preservedon thevowel. Theconstraint

ordinarily taken to prohibit coalescenceis UNIFORMITY (McCarthyandPrince1995;cf.

the*MC [Multiple Correspondence]of LamontagneandRice,1995;but seeKagerp. 63

ff. who invokesL INEARITY to prohibit coalescence).

UNIFORMITY: No elementin theSRhasmultiple correspondentsin theUR. (Mc-

CarthyandPrince1995p. 123)

At the stagewherenasalscoalescenceoccurs,UNIFORMITY hascometo be ranked

relatively low—atleast,lowerthanMAX-NAS, whichpreventssimpledeletionof thenasal,

andNOCODA, which triggerstheUNIFORMITY violation (tableau4.7).

Additionalevidencefor thelow rankingof UNIFORMITY is arguablyto befoundin the

outcomesof C� RC/C� RC sequences,whereit is claimed(at leastfor SouthSlavic) that� R becameasyllabicsonorant,and � R becameapalatalizedsyllabicsonorant:thus,there

wasarguablyakind of coalescencebetween� andR.

Becauseof thelow rankingof UNIFORMITY, we might expectcoalescencein a broad-
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anC,an# NOCODA MAX-NAS UNIFORMITY

an. *!

a. *!

☞ ã. *

Figure4.7: Vowel nasalization

er rangeof cases,but I will assumethat mostsuchcasesare ruled out becausethereis

no permissiblesurfaceform incorporatingfeaturesfrom bothUR correspondents.For ex-

ample,considerwhat coalescencewould meanin the caseof /plekto/. The only features

distinguishing/k/ and/t/ areplacefeatures;but asegmentmarkedsimultaneouslyfor both

placefeaturesis presumablyruledout by someconstraintwhich is undominatedin Slavic

(cf. languageswhichpermitcoarticulated/kp/, /gb/,wherethisgeneraltypeof coalescence

shouldin principlebepossible).Onecanimaginevacuouscasesof coalescence,e.g. asur-

face/t/ in correspondencewith both/k/ and/t/ in theUR wouldsatisfythesamemarkedness

constraintsasplain /t/ in correspondencewith UR /t/ only; but I will assumethatthis case

is ruledout by a highly ranked IDENT-PLACE constraint.Similar argumentscanbemade

for othercaseswherecoalescencedoesnotoccur.

Following Kager(p. 71), I assumethat theparsingof the[+nasal]featureof theorig-

inal nasalstopis requiredby IDENT(nasal). Thereis an obvious questionraisedby this
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approach.Thesurfacenasalizedvowel correspondsto two segmentsin theUR: a [+nasal]

nasalstopandavowel whichcanarguablybetakento havethevalue[-nasal].Thereshould

thusbeaviolationof IDENT(nasal)regardlessof thesurfacevalueof [ ¡ nasal]for thecoa-

lescedsegment.Kager(p. 71) discussesthis specificproblem,andcitesearlierclaimsthat

the[nasal]featureis monovalent;IDENT(nasal)is thusonly violatedin thecasewherean

underlying[+nasal]segmentcorrespondsto anon-nasalsurfacesegment.

4.6.4 Avoidanceof high nasalizedvowels

In the earliernasaldeletionrule, the nasalis simply deletedwithout nasalizationof the

precedingvowel; the quality of the precedingvowel is unaffected. In the later rule, the

nasalfeatureis preservedby transferof thenasalfeatureto thevowel; however, highvowels

which arenasalizedin this mannerarelowered.Slavic appearsto consistentlyavoid high

nasalvowels(thanksto DonRinge,p.c.andRonKim, p.c. for pointingthisout). I assume

thefollowing constraint:

*HI-NAS: A [+high] vowel is [-nas].

Thereareat leasttwo strategiesfor avoiding high nasalvowelswhenonemight other-

wisearise:eitherthevowel heightcanbepreservedat theexpenseof the lossof nasality

altogether, or thenasalitycanbepreservedwhile thevowel heightchanges.As alreadydis-

cussed,MAX-NAS playsakey role in requiringthatthe[+nas]featureof anasalbeparsed

(recall that MAX-NAS is satisfiedin the casewherean underlyingvowel and following
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nasalcoalesceinto anasalizedvowel). Theconstraintwhichwouldbeviolatedin thecase

of vowel loweringis asfollows:

IDENT[high]: If ��+²	 and � is [ � high], then 	 is [ � high].

(McCarthyandPrince1995,p. 122)

The relevant grammarfragmentsfrom Pre-Proto-Slavic andfrom Proto-Slavic, then,

areshown in tableaux4.8and4.9.

/iN/ *HI-NAS IDENT[high] MAX-NAS

ı̃ *!

ẽ *!

☞ i *

Figure4.8: Pre-Proto-Slavic

It shouldbenotedthat[+high] hasnoformalstatusin thefeaturegeometryof Clements

andHume; they considervariouswaysof specifyinga high vowel (ClementsandHume

1995,p. 282-3),but arriveata feature[open]dominatedby anaperturenode(p. 292).

4.6.5 Variation amongdialects

I turnnow to thelaterdevelopmentswherethedialectsdo notagreein theiroutcomes.
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/iN/ *HI-NAS MAX-NAS IDENT[high]

ı̃ *!

☞ ẽ *

i *!

Figure4.9: Proto-Slavic

Original *tl/*dl becamekl/gl in somedialects,/l/ in others,andremainedtl/dl in still

others.I assumeherethatat thestageof Proto-Slavic whereobstruentcodaswereeliminat-

ed,/tl/, /dl/ werepermissibleassyllableonsets.To theextentthat*t wasoriginally syllabi-

fiedasacoda(but seechapter2 for remarkson risingsonorityacrosssyllableboundaries),

it cameto besyllabifiedasapartof theonset(tableau4.10).

/t.l/ NOCODA CONTIGUITY ONSETCOND MAX

t.l *!

.t *! *

.l *!

☞ .tl

Figure4.10:Syllabificationof *tl
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This situationcontinuedin thosedialectswheretl/dl remained.For theotherdialects,

I claim that therewas a changein the set of permissibleonsets. I assumea constraint

NO-tl which prohibits /tl/ asan onset;if ONSETCOND wereproperlyarticulated,NO-tl

would be amongthe constraintswhich ONSETCOND comprises.*tl/*dl is eliminatedin

thosedialectswhereNO-tl is highly ranked. In the casewhere*tl/*dl becomesbare/l/,

a segmentis deleted,violating MAX; in the casewhere*tl/*dl becomekl/gl, a segment

changesits featuralcontent,violating IDENT. Thetypologicalvariationamongthedialects

correspondsto thesetof possiblerankingsof NO-tl, MAX, andIDENT:

kl, gl: NO-tl . MAX � IDENT

l: NO-tl . IDENT � MAX

tl, dl: MAX . IDENT � NO-tl

4.6.6 Pleophonyand metathesis

As discussed,CORC sequences(whereR is a liquid) are resolved in somedialectsby

metathesis(CROC), and in othersby insertionof a vowel, or pleophony (COROC); in

still otherdialects,CORCremains.Amongthosedialectswheremetathesisoccurs,some

dialectsshow compensatorylengtheningof thevowel; othersdonot.

Sinceliquid codasarenot deleted,I assumethat MAX-L IQUID is undominated,or at

leastthat it dominatesthe constraintsprohibiting epenthesisandmetathesis.Thosecon-

straints,respectively, areasfollows:

DEP: “No insertion”Everyelementin theUR hasacorrespondentin theSR.
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L INEARITY: “No metathesis”For every � , � in the SR,andfor every 	 , t in the

UR, ��+²	 and �9+-t , if � precedes	 , t doesnotprecede� .

(McCarthyandPrince1995p. 122-3)

The variousoutcomesof CORCsequencesarea matterof the rankingof NOCODA,

DEP, and L INEARITY. The typology predictedby the permutationsof thesethreecon-

straintsis asfollows:

Metathesis: NOCODA . DEP � L INEARITY

Pleophony (epenthesis): NOCODA . L INEARITY � DEP

No change: L INEARITY . DEP � NOCODA

Above, I claimedthat MAX-L IQUID washighly ranked in Slavic, accountingfor the

longerpersistenceof this kind of coda. Sinceliquid codasarenot resolved by deletion,

MAX-L IQUID � DEP in thedialectswhereepenthesisoccurs,andMAX-L IQUID � L IN-

EARITY in thedialectswheremetathesisis found.

Thereis apotentialobjectionto theaccountI havegivenhere.Theepentheticvowel is

a copy of theoriginal precedingvowel; henceit couldbearguedthat thereis no violation

of DEP, sincethereis arguablya singlevowel segmentlinked to two prosodicpositions

ratherthana novel insertedvowel. WhatI assumeis thatwhile theoriginal andepenthetic

vowelsmatchin their featurecontent,theepentheticvowel is formally a separatesegment

whichhasmerelytakenon thefeaturesof theneighboringvowel (thanksto GeneBuckley,

p.c. for suggestingthis solution).
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4.6.7 ORC

The metathesisORC � ROC happensin all dialects. For thosedialectswhereCORC �
CROC,theoutcomeORC � ROCis alreadypredictedby therankingDEP � L INEARITY.

In theprevioussection,I claimedthatL INEARITY � DEP in thedialectswhereCORC �
COROC or whereCORCis unchanged.For the COROC dialectswhereL INEARITY �
DEP, theanalysissofarmakesanincorrectpredictionthatORCshouldbecomeOROC.

As afirst attemptatasolution,wemightsupposethattheconstraintONSET is involved.

ORC � ROCdoeshavethemeritof producinganonsetwherenonepreviouslyexisted;and

thereis a tendency for Slavic to provide onsetsfor previously onsetlesssyllables,oftenby

insertionof /j/ (e.g. Russ.jablo-ko ‘apple’, cf. Lith. obuolỹs I PBalt. * āb̄olijas),suggest-

ing thatONSET is highly ranked. SinceL INEARITY outranksDEP in thedialectsin ques-

tion, however, theinsertionof anonsetshouldbepreferredovermetathesis(tableau4.11).

ORC NOCODA ONSET L INEARITY DEP

ORC *! * *

jORC *! *

ROC *!

✖ jOROC **

Figure4.11:GrammarincorrectlypredictingORC � **jOROC
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What is neededis someconstraintto rule out jOROC. The solution I proposehere

involvesaconstraintDEP[j] (cf. theMAX[j] of chapter1): �
DEP[j]: “Don’t insert[j]” For everysegment[j] in theSR,thereis a correspondent

in theUR.

Cf. theconstraintMAX[j] mentionedin Chapter2 in connectionwith a possibleanalysis

of Greek;alsocf. Pulleyblank1998.

DEP[j] mustbedominatedby ONSET, since/j/ is insertedto resolveonsetlesssyllables

in caseswheremetathesisis notanoption.DEP[j] mustoutrankL INEARITY to preventthe

correctcandidateROC from beingruledout asin the tableauabove. The rankingfor the

L INEARITY � DEP dialects,then,is asshown in tableau4.12.

In thedialectswhereDEP � L INEARITY, DEP[j] rulesout thecandidate*jOROC,but

this candidatewould fail uponDEP evenif DEP[j] wererankedlow or notpresent.

4.6.8 Remaining issues

In thefirst sectionof thischapter, I madementionof thefactthatthediphthongs*/ej/, */aj/,

*/ew/, */aw/ areeliminatedduringthesameperiodwhentheopensyllableconspiracy was

in progress.It could legitimately be claimedthat thesevowel changesarenot connected

with theopensyllableconspiracy, sincetheoffglide of adiphthongis arguablynotacoda.�
Onereviewer suggestedthata lessad hocconstraintwould be oneprohibiting [-cons]segmentsat the

left edgeof a syllable.I agreethatthis is a preferablesolution,sinceit is statedin termsof a pereferencefor
minimally sonorousonsets;but it is problematicfor my suggestionbelow that/j/ might havebeen[+cons]at
this stageof Slavic. If it is correctthat /r/ and/j/ areboth [-cons], thenthestatementof this preferencefor
lesssonorousonsetsis probablynot straightforward,since/r/ onsetsseemnot to bedispreferred.
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ORC NOCODA ONSET DEP[j] L INEARITY DEP

ORC *! * *

jORC *! * *

☞ ROC *

jOROC *! **

Figure4.12:**jOROCruledout by DEP[j]

It hasbeenclaimed,however, that therearebothconsonantalandnon-consonantalva-

rietiesof /j/ and/w/. For example,Buckley (1994,p. 56 ff.) arguesthatglidesin Kashaya

are[+cons].

If glidescanbeconsonantal,thenit is reasonableto supposethatconsonantalglidesare

capableof violating NOCODA. Theglideswerepresumablynot originally [+cons]in PIE,

sincenon-moraicglideswere in alternationwith moraicones. If the glidesdid become

[+cons]at somepoint in theprehistoryof Slavic, thentheeliminationof */ej/, */aj/, */ew/,

*/aw/ fallsoutasa naturalconsequenceof therisein rankingof NOCODA.

4.7 Conclusion

In this chapter, I showed that the elimination of codasin Slavic can be modeledas the

risein rankingof NOCODA. Someof theearliestwork on Optimality Theory(Princeand
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Smolensky, 1993)wasconcernedwith modelingrestrictionson syllabletypesin termsof

therankingswithin asmallsetof constraints.Thepresentchapterexploreda casewherea

languageshiftedfrom oneof theserankingsto another, with acorrespondingchangein the

setof permissiblesyllabletypes.



Chapter 5

Discussion

A majorpartof theagendaof OptimalityTheoryis to accountfor thetypologicalvariation

amonglanguagesin termsof differencesin rankingamonga universalsetof constraints

(Prince& Smolensky, 1993,etc.). For any two languagesA andB, thedifferencesbetween

thephonologiesof thetwo languagesreducesto differencesin constraintranking.I cansee

no reasonfor this to beany lesstruewhenlanguageA happensto beanearlierhistorical

stateof languageB. It follows that thehistoricalchangesfrom languageA to languageB

correspondto a changein rankingof constraints.If we acceptthe agendaof Optimality

Theory, thenthisview of historicalphonologicalchangeappearsto beinescapable.

Given the natureof Optimality Theory, it is to be expectedthat a single changein

ranking sometimescorrespondsto surfaceresultswhich cannotbe conflatedto a single

traditional rewrite rule (unlessone is willing to acceptrulesof extremecomplexity). It

would beanextremelysurprisingfinding if this kind of conspiracy werenot to be found;

suchanabsencewouldsuggestthatthefield is onthewrongtrackin pursuinganaccountof

190
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cross-linguisticvariationin termsof OptimalityTheory. Onemightrejectaclaimregarding

thereality of a particular conspiracy; onemight alsoadmit that theconspiracy is realbut

rejecta specificanalysisof it. What onecannotclaim, so far as I cansee,is that OT is

the appropriateapproachto phonologicalanalysis,but that historicalconspiraciesdo not

exist asageneralclassof real-world phenomena—unless,of course,oneaddsprinciplesto

thetheoryto somehow permitonly thosechangesin rankingwhosesurfaceeffectscanbe

statedin termsof a traditionalrewrite rule.

Theconspiracy analysesI haveput forwardin theprecedingchaptersarecomplex, and

one might be led to doubt the reality of theseparticularconspiracieson thesegrounds.

However, theremight alsobeconsiderablecomplexity in a purelysynchronicanalysisof

thelanguageat any stageduringthehistoricalchangesunderconsideration.An economy-

basedcriticism of a conspiracy analysisis not helpful unlessonecanshow thata substan-

tially simpleranalysisof thepurelysynchronicfactsis possible.

This sameargumentholds in the diachronicdimensionas well. Even if thereis no

grandpatternto thesoundchangesin question,it is still necessaryto have anaccountfor

the individual soundchanges,eachof thewhich presumablycorrespondsto somechange

in rankingof constraints.To rejecta conspiracy analysison economygrounds,then,what

onemustshow is thatthereis a simpleralternativeanalysispossiblefor eachof thesound

changes,andthat theseanalysesaresubstantiallysimpler in the aggregatethanthe pro-

posedconspiracy analysis. In the casewherethe sumof the individual analysesis only
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moderatelysimplerthanthe conspiracy analysis,onemustweigh theeconomyargument

againsttreatingthe collective, seeminglydirectedeffectsof the individual changesasa

massivecoincidence.

5.1 The role of phoneticpressures

Thereis a possiblealternative to thegeneralview I have beenassuming.Perhapsthecon-

spiraciesin questionarereal,but have no formal phonologicalunity; perhapsthey arethe

productof phoneticratherthanphonologicalpressures.For example,voicedfricativesare

saidto beuniversallydispreferredfor botharticulatoryandacousticreasons;perhapsthe

explanationfor thevoicedfricativeconspiracy of Chapter3 is to befoundin thephonetics,

not thephonology.

My responseis not to disagreewith theideathattherearephoneticpressuresinvolved

with theconspiracies.I expectthatsuchpressuresarereal,andareanimportantfactorin

determiningtheprobabilitythata particularconspiracy will occurin a particularlanguage

(seecommentsin section1.1). It doesnot follow, however, thatthereis not a formal unity

to the conspiracieswithin the phonology. The rerankingof constraintscanbe viewed as

theorderlyresponseby thephonologyfacultyto externalpressures.

Acceptingthatphoneticpressuresinfluencephonologydoesnotentailthattheshapeof

phonologicalsystemsis wholly andmerelyanoptimizationbetweenpotentiallyconflicting

acousticandarticulatorydemands.Thephonologyfacultyhasits own internalpreference
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for orderliness—or to statethe mattermoreprecisely, whenthechild is confrontedwith

noisyandambiguousdata,thephonologyfacultyerrsin favor of ananalysiswith greater

generalityandsymmetry. Theworsetheasymmetry, thegreatertheprobabilityof any giv-

en soundchangewhich reducesthat asymmetry(e.g. the rule /sk/ � /š/ in Old English,

which beganasan ordinarypalatalizationbeforefront vowels,but which waseventually

extendedto /sk/ beforebackvowelsaswell, in the absenceof any obviousphoneticmo-

tivation). In caseswherethereis lessor no ambiguity in the data(eitherbecausethe

input from the previous generationis quite clear in its presentationof the asymmetry, or

becauseof compellingdemandsfrom thechild’sown auditoryandarticulatoryapparatus),

thereis a correspondinglylower probability of a historicalsoundchangewhich removes

the asymmetry. The particularandpeculiarshapeof humanphonologicalsystems,then,

is anuneasycompromisebetweenvariousconflictingcognitive andanatomicaldemands.

Historical soundchangeis in part the resultof the continualpushandpull amongthese

competingconsiderations.

Theconspiracieswhichhavethehighestoverallprobabilityof occurring,then,arethose

which arenot only phoneticallypreferable,but which alsoincreasethe symmetrywithin

thephonologicalgrammar. Thus,thereis noconflict betweenacceptingboththatphonetic

pressuresplayarole in historicalconspiracies,andthatthereis aformalphonologicalunity

to theconspiraciesaswell.
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undtocharischpyāktsi. Glotta 70:136-165.

Hale, Mark andCharlesReiss. 1999. SubstanceAbuseand Dysfunctionalism:Current

Trendsin Phonology. Manuscript,RutgersOptimalityArchive.

Hall, RobertA. 1976.Proto-RomancePhonology. Elsevier.

Ham,William H. 1998.A New Approachto anOld Problem:GeminationandConstraint

Rerankingin West Germanic. The Journal of Comparative GermanicLinguistics

1:225-262.

Hamm, Eva-Maria. 1951. Grammatik zu Sapphound Alkaios. Abhandlungen der

deutschenAkademieder Wissenschaft zuBerlin: Klassefür Sprachen,Literatur und

KunstJahrgang1951Nr. 2.

Hammond,Mike. 1995.There Is NoLexicon! Manuscript,RutgersOptimality Archive.

Hayes,Bruce.1996.PhoneticallyDriven Phonology: TheRoleof OptimalityTheoryand

InductiveGrounding. RutgersOptimalityArchive.

Hock,HansHenrich.1991.Principlesof Historical Linguistics.MoutondeGruyter.

Hoenigswald,HenryM. 1946.SoundChangeandLinguisticStructure. Language22:138-

43; reprintedin Joos1957,139-41.

Hogg,R. M. 1992.Old EnglishGrammar. Oxford: Basil Blackwell.

Hong, Soonhyun. 1997. ProsodicDomainsand Ambisyllabicityin Optimality Theory.

Ph.D.dissertation,Universityof Pennsylvania.

Hooker, J.T. 1980.LinearB: An Introduction.Bristol ClassicalPress.



198

Hume,ElizabethValerie. 1992. Front Vowels,Coronal Consonantsand their Interaction

in NonlinearPhonology. Ph.D.dissertation,CornellUniversity.

Inkelas, Sharon. 1994. The Consequencesof Optimization for Underspecification.

Manuscript,RutgersOptimalityArchive.

Ingria,B. 1980.CompensatoryLengtheningasaMetricalPhenomenon.LinguisticInquiry

11.3:465-496.

Jakobson,Roman. 1929. Remarquessur l’ évolution phonologiquedu russecompaŕeeà
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Tableof SpecialCharacters

This tableshouldnot beboundwith a printedversionof thedissertation.It is included

in theelectronicversionsothatthereadercanreadilyconfirmthatall non-ASCIIcharacters

aredisplayedproperly.

Unicodeencodingsfor eachcharacterareincludedto facilitateconversion.Encodings

arefrom version2.0of theUnicodestandard,asdescribedin:

The UnicodeStandard, Version 2.0. The UnicodeConsortium. 1996. Addison-

Wesley DevelopersPress.

Combining diacritics

x is usedasadummycharacter.
x́ acuteaccent(U0301)
x́ acuteaccent(higher)(U0301)
x̃ tilde (nasal)(U0303)
x̄ longvowel (U0304)
x̆ shortvowel (U0306)
x̄̄ double-long (two macrons; looks like a ‘=’ character)

(U0304+ U0304)
x̆̄ long or short (macronwith a shortsign over it) (U0304+

U0306)
ẋ overdot(Lithuanian;Old English)(U0307)
x̌ hachek(U030C)
ẍ diaresis(Germanumlaut)(U0308)
x. underdot(U0323)
xf ring beneath(PIEsyllabicsonorant)(U0325)
xÍ underhook open to right (Germanic and Slavic nasal)

(U0328)

Precomposedvowelswith diacritics

FromISO 8859-1,a.k.a.Latin 1; i.e. U0080-U00FF
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á awith acuteaccent(U00E1)
é ewith acuteaccent(U00E9)
ı́ i with acuteaccent(U00ED)
ó o with acuteaccent(U00F3)
ú u with acuteaccent(U00FA)
à awith graveaccent(U00E0)
è ewith graveaccent(U00E8)
ı̀ i with graveaccent(U00EC)
ò o with graveaccent(U00F2)
ù u with graveaccent(U00F9)
â awith circumflex (U00E2)
ê ewith circumflex (U00EA)
ı̂ i with circumflex (U00EE)
ô o with circumflex (U00F4)
û u with circumflex (U00FB)
ä awith diaeresis(U00E4)
ë ewith diaeresis(U00EB)
ı̈ i with diaeresis(U00EF)
ö o with diaeresis(U00F6)
ü u with diaeresis(U00FC)

Greekalphabet:�
	��9tG|��<k�:w7T��(98F�<�
�
J<�T�<���lgTälL (U03B1- U03C9)

Examplesof Greekaccents:Q alpha+ acuteå
alpha+ circumflexS alpha+ breathless� alpha+ breathym
alpha+ breathless+ acute~
alpha+ breathy+ acuteæ
alpha+ breathless+ circumflexç
alpha+ breathy+ circumflex

Linguistic characters
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h1 h followedby subscript1 (FirstPIE laryngeal)(h + U2081)
h2 h followed by subscript2 (SecondPIE laryngeal) (h +

U2082)
h3 h followedby subscript3 (Third PIElaryngeal)(h + U2083)
h
˘

h with diacriticcaronbelow (Hittite laryngeal)(h + U032C)q Lower-caseGermanicthorncharacter(U00FE)� Germanicbarred-dcharacter(U00F0)è
Gothich+w character(U0195)

ß Germaness-tset(U00DF)
œ o+eligature(U0153)
æ a+eligature(U00E6)� Slavic soft sign(front jer) (U044C)� Slavic hardsign(backjer) (U044A)ß schwa(U0259)6 angmaÊ palatallateralÇ palatalnasalÝ * z with descender(voicedalveopalatalfricative)
ea Smalllettere followedby full-sizedlettera (Slavic)
oa Smalllettero followedby full-sizedlettera (Slavic)

Other symbols
... ellipsis(threeperiods)(U2026)
— emdash(U2014)
‘ singlequotationleft (U2018)
’ singlequotationright (U2019)
“ doublequotationleft (U201C)
” doublequotationright (U201D)� Null setsign(O with forwardslash)(U2205)é is approximatelyequal(wavy equalsign)(U2248)% Arrow pointingto right (‘rewritesas’) (U2192)� Arrow pointingto leftÑ R-runeÒ Z-rune


