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gegemps*dite wtasifkeews gwa MeR*digÅë eeegeeeeesemeggegg*ge

Pkiigip BACKLEY

1 iRgroctuctioge

The Rxse gf distinctive featxitres in represeneaticmes has becgme oite gf the mest eemsis-

tent ckaracteyistics ef mainsteream pholtekegieakheary. New features are ixktrediygced

from tSme Åëo tigxae, aitd same existimg features beeeme disfawvtred, yeÅë the hasic eefteege-

tioit gf a distigictive featuxe set weuxitaaits cgnstakt. Siex}igaray, the iteÅëigg} of a geametry of

featvares - a haeyarchical exgax}gzat2eit gf tkese features wkÅëhigi a siRgle segmeg}t - g}ow

has an esÅíablished histery, agtboxigh its dietaiks kave beecrk subject tg regugar revisgen.

The metEvatiome fonc posieaeratg struÅëture igxside segments cegg}es frgtw tke desire to acegunt

foy reguaar groupig}gs ef feaÅëgres agkd regular paÅëterits ofbehavi6uy that shew eap acress

different }aRggages. gn sbore, feagures behave in a way that is cgeargy systemaeie, and

the ggag gf featxare geomeeyy is to encede the preperties ef that system.

    The widespxead acceptag}ee of distiK}etive features dees pat, hewevey, impgy ehat

agterxkatives are gket avaigable. A signifiÅëaitt ehalienge to featuye-based maodels cGmes

frasu} Egement Theery (Kaye est al. X985; ffaryis & Lirgdsey a995), which attempts ts

impgse tighter restrictieits on the geneyation ef pessible meiedac expressioits by pro-

posing a redxicedi set of(siitgRe-valxged) primes. Within this svaxal}er invexittgry, some

kind of ge*ecx}etric erganisatiGx} is asszgeeued ea exist, toe. Far exampge, oRe greaiping that

has beeri suggested brings togeÅëheec the twg `sguree' egesu}eRts lXl rkitd lLI RxKkder a

eagRmon LAitYNGEAL mode. Iit ehis paper g w"i discuss aspects gf the phemoRggicag

behavioaxy afthese two primes, ik order Åíe previde addiSioxkak sxagepoye for She groupacr}g

just meg}tioned. gn partiexg}ar, I wikl egaiffEe they are uasiÅëed primatwiRy by the stroitg affm-

ity they bgth have foy the RJgxkits of pyosodie strkxctvgre.

   The geaper is eyganized as fokRews. I hegtn with an oveywiew gfthe theeretacaX back-

grgundi te ehe rkiscqjgssion, incgxtding an iRsight ieceto the itatzxye ef E}ement Theovy aitdi

inte the xkeed forc iRtra-segxx}eRtai geomeery. Seetign 3 shows how lffl aitd lLl bekave

as `regu}ar' ekemexits hy creatig}g segmeg}takoittrasts, whike sectioxit 4 descyihes thear

sxgprasegmental behaviorkr in toRe aRd iKktonatiekt systems. Then, sectien 5 deveiaps

t}ke claim that lffI aitd ILi aye elesegy asseciate(i wit]tthe kxyxits ofpreso(igc sgrxxctxiye

in ways which set them apart frem other memhers efthe eieff)ent ixtventory. Whis rein-

forces the svEggestion that they be grovEped tggether Rxitderr a sangke sSra ictxgrag kede.
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2 Theoretical hackground

2.1 Meieckcprimes
Assutwtwg Åëhat the fvgRdamentaX g*al of a pkoK}gXegical theovy is te mgdek the kg}owi-

edge pessessed by speakers aheixt the seund strxieture altd soxgg}di patterns ef their

itaSive gaxiguage, theit cgeargy any theoyy ptusg be abie tg descrihe the seÅë af regeresenÅía-

tieg}a} anz}ies avaiiabRe te tkose speakers' meitÅëaR graaugmars, This set wM inclurade beth

crxieggdic xgitiÅës (i.e. tho$e regatwtg to ehe caRtyastive ew eqwaagieaÅëSve preperÅíies ef2aitin-

gasage sasxgsctrds) and gerosodie ugiies (i.e. Åëhose reeaeing eg tke strucSuyag er regaÅëieg}ai

eygaeeizaÅëiaas ef maeEediÅë Rxities).

   W}kile tkere exists soauxe degree ofeeitseKisxgs oeci ehe waateqgre ofprosodie yknkts - where

categgries srxch as prosodic wora, foot, neeegeas aitd sylgable aye shayed by severa} thee-

ries that appeay Se have kitege eRse in cgmmeKk - the saree cany}et be said of xkegedge

xanits. en ehe eontyewy, hgw we egivasage the ig}ventewy ef meeediÅë psiery}es wigl vaery sig-

nifieaxktly aecordiseg to theewetical geersxga$iame. Areas Qf diisagreewtekt typicaiky inc}ude

questieits gver wkether psXmes shexiRd be singie-valEgedi (g.e. presewt veysus absent;

scitgnavagegxg) Gy twe-vaaeraed (i.e. plus versus mtwus; biva}ewt), wkeÅëher they skexaRd he

defkited in terms of artieulateyy ey aeoustic pr*pertkes, acrud whether er y}*t they sbokkld

he fugRy specgfzed ae different gevegs gf aRaeysis.

   geer tke pa;flecposes of the geresexAt geaper, the aitswers tg these qaxestigits kead eas di-

rectly from eke Åëheice ef ait Ekeaxient Theery appseack te meelodic yepresentatXgn.i) AÅë-

eording te this view segments are cemposed of one er waere aeg"stieag}y-metivated,

singee-va}ued psimaes gr `eiemenSs' eaken fretw a uxitiversa} see compyisgng beÅëween 5

ag}d 8 gg}eitetbers. Vndispxg*erk meembey$hap ef this inventgry gs exj6yed ky the three `rese-

itagkce' egements iA,g,(][ and the twe `soaxree' eRemecrkts iwa,Ll. In broad termes, the furst

groxgp is respomsibae for descrihing voweX cgxiÅërasts aitd cgitsoitaecxtal peace speÅëifica-

tiegks, whi}e the seceitd grgxap deserihe$ (atwoifkgst eeher thiitgs) voicing eei iÅírasts, itasag-

iiy aitd tenal prcpertSes. Additaenal elemeitÅës assxrwed by sogne versigits ef the theory

inciudie prix[kes reaaeing to gkottak states.

   ]Nffegodic yepresentatiex}s in Element Theery are eompasitiog}ae, tweangng that indi-

vidrexaR eiemeRts can (aitd visuakly do) combine tc forwt csmplex expressiems. Withixi

sx3ch aR expression, each egexgeitt centribxates its ewit acovitstic characteristics te the

overaal acoustic prefile gf tke segxertaent. Kowever, single-eiement exgeressions aye aise

pessihae, ewing to the assumptign thaÅí aiX eaements are geheReÅíieagky irkexpretabge in

ise}atien. Arguments thae motivate the use of eiements tw phonglQgicaa representa-
tioits have heen made iR the reaevant aiteratxxre, and wi1} net be repeated hefoe. Ig}stead,

iet us taxxn te the matter ae haitd.

1) See ffarris & Lindsey (1995) and Neubarth & Rennison (in press) for a theoretical overview aRd a

  discussion of the arguments against working with a staRdayd set of distinctive features.
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Prosodie Dvffarkers in Meiodic Representation 3

   Regardgess efwhether we cheose tg wgrk with eiements, features, partieles, compo-

nents, oer any ether kiitd ef meiody vgnits for that matter, we must ceRsider the fog}ewii}g

qwgestigwa. Ks our ig}venteyy ef primes simply n kist ef properÅëies thaÅë pateer]k twdepen-

dentiy ofeaÅíh othey in repsesentatieits, or shexxid we recegnize some internal organiza-

eieg} withiy} thaS inveg}tery - greq3ps of prcimes, oy hgerarckical re}atigxks hetweeit prgmes,

foy examaple - to refieÅët sSmiiarities in distyghxxSieit ev dynamaic pinoitel#gicaR behavieuy?

Seceiozis 4 aitd 5 he}ew wig} address this isssie with pareieqjalay referexkce te lKl akd

ELl.g waiR preseg}t evideit}Åëe for a separate LARYZNGEAL emgde egmperisgxitg these twe

eiements, the metivatiok cemigkg frora tke sitptigar reRatiexkskip tkey both kave witk tke

kxmaits ef gerosedic strakctasre.

2.2 $aructure within $egmgn{$

Sirace the twid-a98es tke pheykegogy lieeraeure kas beeme experirceitting wath ways @f

ineerpgyatixtg ineeritaR struetware imto meaodie regeyesentaegeks, rcest gftexE threxxgh the

xkse of depegidency regatiencgs oy eategory greRipiltgs. Wke geomeÅërie meedeg ppaposed in

Cgemexats G985) spnrked a ffygyry of inSerest in khis area, the same basic idea beiyig

takeit ixp shertiy aftewwards by Sagey (g986), Me(larehy (X988), ffaRle (g992) gendi oth-

ers. Before ie3ig, ehe label `feature geomaetyy' had evolved as a egver tertw feer tho ngamew-

g"s featkkre-kased modeis efthis type, rcaity efwkieh ercplgyed bivaeent featcgres oftke

SPE (Chginsky & ffagge g968) Zype ay}d focused asg} the interziait coerif}pesatieme efeansa-

gkagkts. Tke resax}tigkg featRkye trees teerided te be welativeiy karge aitd struÅëgeriragly com-

plex, gwikg tg the sizab}e itkxmber ef featxxres iRvelved. Genevalky, such tyees were bkRilt

arorexftd the artievg}ateyy grexipiixgs of metedie rciRits.

   The prigif}axy maaeivativxk for ig}era-segrce*eae georciietry cesukes frem tke abservaeign

tktat erdy a svibset ef a}g pessihRe feagxilre cgmbiitatiens is ever expleited irk tke eoxtstrvie-

tiait ef a }anguage's iy}vegktery gf cexktvastive sguitds. Moreever, ehig $asuke comisix}atieits

are seext te eccaar acvess many differesct iaitguages in a way that is eRearay syseegy}atie.

gegr exazxipae, the hierarekieai stervkctkkre in G) ftggows us to captkxye tke faÅët thae (the

mewked vague eb Åíke feature [distrihecgted] can never ceittribxgte te tke deseription ef a

iow veweg.

(x)                          erag

Labiai Cere]kal gbersag                        AA
[rouitd] [aitterioer][distribaxtedi [back][high]Ilew]

   A fxtrther assxgmptioR of feature geometry ffer}@deis is that a bona fide me}odie ex-

pressien (i.e. oRe heggnging tg the vgptversaa set ef potentiaigy contrastive segmeitts)

can he generated by seiectigxg a sii}gge articuiator (e.g. Labia}, SPersa}, etÅí.), tegether

with tke appropriate depei}dent feature(s), fxom a cavity kode sueh as era}. Since the
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4 rt- g-RptCitfi•kf)ptfti l6

representaÅíioit of a igw vowei iitveives a specificatieme ef the featuxe i}ew], which is a

dependent ef the Dorsal articRalater, the same representation caftnee aksg make refey-

ence to [distribxkted], which is dependent en the presence ofthe CeroitaX Rede. Cl]he ca-

occurreitce ofthe two feataares ilgw] axtd [distribkxted] is thus ruled eut, as this may be

achieved oitgy by the (igiegal) sekectign ef [ieye than ene primaTy articRjaiatox in the

descriptien ef a sig}gle segment.

   WhSgst fikering eut ugkattesÅëed feature comhinaticKxs, feataare geQmetry is a}se in-

Åëended te captuve the appgeepriatextess ofcomebinatisits tkat reguiariy do gccxar. The

hypgemymous relatieit betweeit Lahiag ax}d [ravsnd],or betweewa Dersa} a])d [back],wbere

tke prGperÅëges of t}ie (gogitinaeing articuiater ng(ie are inft}erent in t}ke ehosei} terax}igkaa

featvzre, is encoded in the dependeRcy (i.e. impaicatioitai) relatigft that ho}ds betwee] it

the twe. gn tke geosc}etrie xx}edegs meittioited above, tkis re}agieit teeds te reflect the

physiÅëai kimitatigxks i]npgsed upen speech souzitds by tbe hkkmeai} vgcag organs.

   Besides ateegxkpting te aecoRxkt for the dgstrgbRxtioxkal er cantrastive properties af a

gaxtguage's souftd system, feata gre geometry a}s6 aams So impsse Testrictagns eg} ehe kikds

of dyitamic phepalogicag proeesses we ame likeiy ta ebserve. IR ()diden (i99R) a feature

geometrgÅë structure is propgsed foge vgwels, and is drSven by assuyRptioRs similar to

these aiready meAtigned - itagx}egy, tkat (i) evevy group node er individxkai featxxre may

be aÅëcessed by attested voeaiiÅí proeesses, aitd (ii) ito prgeess need refer tg mere thait a

singke cocrkstitit]ent in its description. At the same time, the straxcture serves to rRaie out

wanattested pheitomei}a; fer examp}e, iÅë prediÅëts that ne $trkxctxitwe-changtitg precess will

target high reui}ded vowels exelusiveRy, siykce the respective featurgres lkigh] ai}d lr#undl

ksegoitg te (liffereRt articx$Ratoyy grovgg)s.

   Severag gther xx}ode}s eyx}pRoyiitg a feaeure-based gegmetrry have been propgsed, iy}-

ckitkding Gead (i99i), ffumhert (X989) and Mester (X988). Aftthough these make inter-

esting observatioits coitcernisug the itature gfsegment-interRag strgctRxre, they wM itot

he discussed here.2) The R@tieg] ef geometyic structRxve has a}se hee* exteflded te framae-

works wheye diseinctive featykres are rajected in favgEgr ef facgXly inÅëerpretabge melgdic

prrimes. Ixe particular, the dieve}opment of Depexkdexiey Phgnclegy (Arckdeecseit & Eweit

a98ij, g987) has witgiessed a aumber ef praposa}s foy iittra-segmeittag ergai}ization,

wheye meggdgc primes are arraftged intg c]assteys gabel}ed `si]b-gestgres', whieh are Skegit-

seRves deminaÅëed by ianger `gesture' groaxpings (van deec ffugst g994, X995).

   To a }esser extent, the Ekement Theory medei introdiuced in g2.g has agsg beeR

expesed te ge6meÅ}ric treatreey}Åë, aXtkeEggh, iike any ether theeretical appreach, we ea-

cauiteer a cerÅëain ameatsnt ofvariatioi] in the way that gearÅíaeGJggar aspects ofehe tkeery

have beegx accepted. The minoriey view wonid maaintaiKi Åíhat each meiodic eiexx}eat i*

the inventery disp}ays cempiete iRdependei}ce frogxk a}khe ethey maecritbers. From this ie

2 ) For a survey of the ways melodic geometry has beeR incerperated inte phonologiea} representa-

   tiens, see Backley (l998).
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feRRaws tk}at no interital groi gpi] igs of eleecx}eRts shoxggd be meecessary. gt a}sg foRgows Åëhat

distribxgtioitaa geatterxis and gehgeree}egtcal preeesses skeaaitd skew ne hias when it egmes

to Saygetixxg individxgaa elercents or Åëemhinatiexis gf eiemegkts. gg}stead, aig megedic ex-

pressie]is (whether carwgerising a singge ekement ew a fxgsiog} of severaa elegMaents) sh*ecged

be eqifally accessibge hy Åëhe phgitegegy. For exaecif}pie, this view prediets that vaweR sys-

temes sheakgd contaiy} the segmeitts Segi and Seg2 wiÅëh eqecga} gike}ikeed:

(2a) Segi = a high, frent, rauitded {y] - etemaeffxts g axkd V c*mhined

Seg2 = a hggk, hack, raitxitded [g] - e}esgitexxts A aK}rk W cemhig}ed

ecritdey the same view, a phogkofogicag process thae targets eke set gfsexKitds Seti sheugd

bejEast as read2iy ebserved as exie that taygees Set2:

(2h) Seti = breathy voicedi c#ltsonants {bh,gh...] - eaemeguSs L and ff combtwed

Set2 = core*ag gbstrueasts [rk,e,z,tS,6...] - elemenes R agxd ff eomhig}ed

Cleayly, pyedictions sitxch as these faig•Åëo match the patterg}s of distributiexi gr dynamic

behaviovarthat we observe aeyoss different ganguages. Raeher, there is sitkbstaxtÅëiag ty-

poaogicai evidegxee te suppoyt the elaim ehat lA,(Ji represe]kts a far yy}ere natxkral and

aess marked cagxkhinatigit thait lg,Ui,for exampge. Simaaar}y, iR,va is mra geh more ceyit-

meK} eross-giztguisticagRy tkgnme lL,ffl,eitkaer as a geaÅ}xgyag egass gfsgxig}Cls er as Åëhe targeÅë

ef a phonegagical precess.

   What this minerity view haghaighgs, tkeit, is the ggeed to recegnize some kind gf

ixeerital ergaitizatio]i wSthin the smaa} haventery of megodic elemei}ts. The versiog} ef

elerceitt geometyy ff shagk disexiss kere is pyesented in ffaryis & Ligidsey (g995), where

the cenfiguratieK} of eiements shewit in (3) as prepeseg:

LMYNGEAL
   wa Ll

ROOT
lhl

Rl
RESgNANCE
  lA.,g,U,RI

Like tke feature geegketry gxtodeks mentigited aheve, this strxace"re derives fecem tke

assumptieR that meledic primes form itatrgrakgasses ix} tke safi}e way thatsegmeents

do. Kere, each ckass nede (giveR iyk xkppey case) represextts a recxarreerxt greuping of ele-

rrxents, where alg gneaxkbers gf a sing}e ckass are vgK}ieed e}ke gr beth of the folaowXi}g:
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        simikar dSstribuÅíiogkag preperties:

        e.g. they reguiargy oecxipy tke same sygXabic pesitioit (itxitc}eg!s, enset...)

        simigax dyitamic propertie$:

        e.g. they tsciggey oer zandeyge the same kind gf process (assimigaeicR, leitiÅíion...)

[#]o "}ustrate, the RESONANCE mede egyvesponds yRest cEosely te the PLA(]jE kkgde found

in ex}aity feaexgre geoyitetry maadeas,3) aitd eogatai2ks those primees respeg}sihle for twest

vowei eontrasts. la additieit, resecrkakee egemeg}es define `pRace' speÅëifieatioscks in consg-

itants, as we}i as characÅëerizing the assimilatieit processes asseeiated with those `pgaee'

preperties.

   Kewever, efparticular ig}terese heye as the LARYNGEAL nede coxkeagnixig the e}e-

gvkenes IXl aerkd iLg,which is "metivated by $lae isc](Repexyrkeat and uitifked hehavie"y ef

primes aikvoRved in eog}ak and pheftatkoxi-type caittrasts" (ffarris & Lindsey a995: 75).

Tlarovggheut ehe yemaiitder afthis digexissivn g wSg} maigktain the impertanee of reeeg-

itizwtg a separate gayyitgeae itede, bxgt wSEa attetwpt tg redefiite ehe reasegxs for its pgace

iit phaengaogical represeittatiewas. Specificagiy, g 'will Åëlaim that Eeel and lSl form a

x}atxxra} grouplitg prircarily ekroxigh their ginks wiÅëk geresodie strxgetvgre, vather thawa

throvtgh Åëkeir cerr}tributSon t* segmental centrasts. Support foy ehis view wilg be gath-

ered from ohservatiog}s efehe vavi6xks ways iHi and ti Ll are imp}encented eross-kierk-

gugseically in phegkofogieal sÅíruÅëtxires.

3 Segmertai ccntra${$ iRvoiving i}-IYILI

Before turiting te the foevts gf this discussioffg, whiÅík is the pyosedic behavS*vay of the

Raryngeal egemeK}ts iHi aasd lLl, get us firse coitsi(ler how these primes cgntribute to

minimal (i.e. phonemaic) eoxxtrases. To hegin with, the ph6nolegicag patteyning of the

seurce eletwents alRows a]s te eapture those ceRtrasts saabsuw}ed ug}der the phgneÅíie

Rabei efVoice Onset Tizite (VeT) distincSigns. Ekemescte Theory makes the cgaiva} that twa

indepeykdent meaodic categories are needed tg deseribe sakeh distinctiecrks. These are the

high source elemenÅë les l, representing geng veiciykg lag (or aspiratiapt), axirk the iew

seurce eiemeffat lLl, vepsesenting geng vgieing kead (er fuIYtrtie voieing). ffarris (X994)

specifxes the twg eitegxxeitts as foliows:

(4) ELEMENT
 lew
 ILi

AcousTxc ffbATTERN

    FO axp

    FO dewn

AewIcuLAToRy EFFECTS

 spread vecal foids

 s]ack vacag fogds

Because e}emexits are assutwed to behave as autonemecis aitd independent objects in

3 ) Within a theory of eiements defined in acoustic, as opposed to articulatory terms, the lahel reso-

   nance is clearly mere appropriate than place.
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Prosedic Markers in Me}edic RepresentatioR 7

yepyesentatSons, a (maxisu}ag) four-way d2stinctioit is pessible:

(5) SeURCE ELEMENT(S)

a. itene
ft]}• IKi

c. kLi
rk. Iff,Li

KNTERPRETATION IN A PLgSrvE (CV SYLLABLE)

zera gr shert voieing kag (= iteutral sÅëgp)

gocr}g vgicing iag ( : vaiceless aspirated)

Xoitg vijScing lead (= fuily veieed)

aodeg veiÅëing lead axLd gag (= breaÅëhy veiced)

   Tlae neukral stops gfcategory (5a) acctgr iit aal ianguages, ftmedi are derived tkyexagk

tke giexi-speeifaÅëatiolt of both sgurce eeeva}ents. ek the etker kand, the preseeee oflgke

iffl ay}(l ieite lLl in a repyesegkgaeieit acre interpreted as (vGiceiess) aspiraeigit axx{}

eeryxe voieing, respectgvegy. ewitally, ewigkg to the ceecx}pesitigg}ag itatxkre ef mekodic repye-

sentatiexks ig) ElemeK}t Theeyy, a segntex}t eontaining lff,Ll in egxx]ki] trati@n tyamslates

ixkte breathy veieiitg er voieed aspiratiey}. Whiae zzkany la"guages distaitgftxish hetweeit

x}e !x}gre thait two gk6ttak states (e.g. Iffl veyskxs `rmaite' in Germait; ILl versrcis `yiene' ixi

g]erench), seme agRgw a thyee-way seuree eentrast (e.g. iffl versxis lLi veysms `itaite' isk

Thai). Wij satisfy tygeeeegieag pvedietiexxs, we aesg fiRid a svaitaaa kxkmber Gfsystems em-

pgeytitg tke fxail set ofsaxiuee eentrasts (e.g. Iffl vevsmps lIgLi versxis lff,Li verskxs `ftomee'

in Gajarat9.

   The VeT centrases 3'xist exitataed clear}y beloitg te the descifiptiog} of abstrxkekt ceit-

sgnants, which meaerits thae tke sguree eXemexkes skgw]k in (5) are asseciated with nen-

xituegear syllabic posiÅëigits. However, Eiement Theery fvgrthew assgiigkes that lHl aitd

iLl akso cexttribzite to vecailc (i.e. xitaxcRear) centrasts. Ixtr ehis case, they Åëreate tke toita}

distanctiems - lffligh Åëeite and iLiew te]ke, either iy}dividrcgaaiy gec in Åëemabig}atigR - tkat

pravide tke additiegiak dimeesion afsegmenZae eontyast used in Åëeme }anguages (ffarris

l998). Fer details ef hgw the twe soxgrce eaemaents ean be xased to acceuK2e for the fuga

ecaitge ofSgitak distinctieits (ixkeiuding cexitgvir toites), tke readey shgxgki cgitsuit the

veferences cited abcve.

   The seurce e}ement lLl aise gperates ag the segx(}entaa keveg tg eveate gral (tke

absence ef lLl) versxks g}asag (the presey}ce of lLl) diisSixtctgegks. I]his assximapti#cr} Åëegit-

pares favegjgrabky with the pesitioit takeacit iit eargger versiofts of Elemegkt Tkegry, wheye

ait imdepegkdent itasality egemegitt iNi had been pasited (Kaye g989). Mere veceitÅëXy,

howevey, evideer}ce has ceme te }ight conceriting the degree ef simigargty betweext lNl

axkd lLi,iia terms oftheir acoustic prgperties aitd tkeir pheitokggical hehavieur (Rxitdey

a}teritating eenditions, foy examapie). This gine efreseancch has eaxgrainated igx the coitclu-

sien that measaiity aitd obstrueg}t veicing sheuld be seeit as ewe different pheitetic maiti-

festatiens of the same pheitolggical categery lLi (for the regevant argument$, see

Nasukawa 2000 and Peoch k999). Fgggowing Nasukawa (a997), the presenee of lLl as

the head ef a melodic expressieA is interpreted as geng kead vgicing, while as a ngn-

head the sazz]e e}ement cegktributes itasaiity.
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   geinalky, it has heeit s"ggested in the Eleerx}ent Tkeery aiteratuye that headship dis-

tinctioits create a dwaai interpreeation ofthe iffi eaemegit teo. As xK}entiened abeve, the

preseitce ef lesl Sy} obstrxaents ma*ifests itseif as gesctg veieing iag (i.e. aspiratiGxt or

`twxge' voice}essmess). This is observed in, for exarcpie, mest Germanic ganguages }ike

Eitgiish and X}gatck. Lee us gxow qazakify that seatement by sayiRg thae, in fact, the phg-

itelagiea} category resp6itsihle for aspiratigwa is iesi as a y}eit-head, whige the same

eiement as the head of a me}edic expressiok eontrihutes the aperiedic (`zteisy') eitergy

we asseciate witk the cgass ef frieative sgunds (Nevibnrth & Reitniseit, in press).

   A swagx}mary ofthe roaes iffiXi aitd ILI iR segoeittai cwttrasts is shewit in (6). Tke

references cited abeve discuss detaigs ofthe relevant pkoitelogieai factgrs that deter-

mine which gf tkese pgssible interpretatiens is Åëheseg} icr} axty gtveit instaggee.

(6) iKl e}ememet: high teite git vowels (e.g. Iaitguages with }exicai tene)

aspiratioxk in plosives (e.g Errxglish, Keyeaxi...)

audibie frictieit in fracat2ves (e.g. xy}ost }aitguages)

lLl eiement: iew tone on vowegs (e.g. iay}guages wath }exica} tene)

itasality in vowe}s aitd softeraygt Cs (e.g. most languages)

fxaXl veicing in gbstrxgents (e.g. gerench, Japanese...)

lKLl fused: contouy tones on vgwels (e.g. gaitgxiages with }exical te"e)

hrenthy vgicing in plosives (e.g. Gujarati...)

Generagiy speaking, these gnterpretaeicits of the source e}ements have sc6pe ever a

minimai prosodic domain (i.e. a single segmex)t). In tkis rgspect they have much in

cemmeri with the other members ofthe e}emeast iRveittory. Hewever, what sets lHl

and lLI apart from those ether e}ements is their telkdeney to correspoRd to Rarger

prosodic dgmains. Let us itow taxxn to exampies of this assoÅëiatigR, whieh I claim to be

She property that unites the two seurce eiements Iffl and lLl ug}der a singie LARYN-

GEAL category node.

4 The relatlon between INIIII-l anci ge)re$odic categorie$

4.3 fonal di$tribution

One aspect ofthe iink between I}I{l/lLl distribution and prosodic stvacture hasjust

been ncentao*ed, semewhat paradoxicai}y, in relatign to segmenta} phgno}ogy. ffn tone

}aitguages, which eezgseitkxte the gy}ajority Qfthe worl(i's ganguages, the fu]teeion ofthe

seuree eiements l}Il aitd ILl is, ef co"rse, to create lexicag eoRtrast. So, mixiitwa} pairs

such as pdrn-pdn in a toital system have the same }inguistic statv{s as ones srtch as pan-

pen iit sysÅíems wiShout }exicakone. Hijwever, rather than specifyiRg }exical tone as a
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pRxreay segmental property, meexKRerogks studSes ixx tenag behavievxr have coitfumed that

toites are mgre appyopriate}y seeit as heionging tg Rarger presgdic demaiits svgch as the

syNabRe and the wgrd. [g]he eg}gectiocr} of tagiaa aveagyses ig} Fremakin (a978) provides a

aksefaag sgurce for tke regevaxet references. See a}se Cemrie <a987).

   [g]e iila2seraee tkge geaint, let gxs cGitsidey a coaxpke of (weki-wgrn) exampges. The Soaxth-

erit Mageyika dia}eet of Skgita is gtveit ig} Reea (g994) as axa instance af high ar aow teg}e

existing as the prgperty gf ait egktire prgsodie werd. This wexxzaans the case when the size

oftlye presg{ilie wev{i irctcreases tkkrgugh sxiffxxatioxg. Let xts asskxmae ehat the verlaaR roge

teng `huy' eomes wStk a kexicag lKi egereent, whick is inÅíerpreted eit its veweg. The

additign of vayiekits seEffixes (e.g. causative, yeciprgcaa) to the rgot has ehe effect gf ex-

tendiRg the dygratien gfthe high toke pr@peyty, as ig} (7a), siRee these affLxes do pat

ÅëenstiSxgte theay gwn presodic word bomaim. The foymas in (7h) shew hgw the gexieai

specificatiGri @f ILl as a prosodic property operates ixk a simaikar way.

(7) a. tedg + a

teng -F es + 6r +a

t6xtg + 6s + 6er + ait -e- a

`buy'

`se}l to'

`selko each other'

be hrhng + h

brbng + br + h

bybitg -y bs ÅÄ h

`read'

`read tQ'

`make readi

Agthoxggh this hehavieur mirroys the effects efvoweX harmony Rg}veaving resexblance eRe-

ments sxgch as lVI (few rounding kaecmgny) and Igl (fgr pagatag harmony), an imper-

tane difference iies iit Ske freqxieney with which each is observed. wrile harmenic agree-

gykent using She v@wei egemegits lI,UAl Texitains a regativegy uggeemmaeg} charaeteristic

amex}g the wgr}d's Ranguages, the weT(l-geveg (i.e. gereso(lic) speeificatioit gf lglig}k teke

aitd lLSew toike is the expected patterxx gf dasSTibvgtigse fer Shese e}emeets.

   As a furekker iRftustratiek ef}kow iffl ait{k ILl are asseciated witifk prosedic rkemaix}s

raeher thaxit ixtdividua} segitkents, Åëomsider cases where a xitisxsc}atch exists betweext ghe

y}umbey ofgexieaggy speeified tone$ aRd the ngimber gf tene-hearing gRits Ge. vowegs).

in IN(gende (Lebeg} 2978) aity 6ne of five hasic Åëome patteyns (ff, L, N-L, L-ff, L-ff-L) ixk

the gaitguage iykay be asseciated with a giveMx }exical itercKk. The paeterif} gs ehen distrih-

uted acyess the itxgc}ei af tke word, regardiess of the y}umber of syglabges pyesexit, ac-

cording to staitdard tenal asseciatigit eeitvei}tiegis. geer exampge, tke word-aevei specifi-

catien ef the patterit L-K may vary ixx the follewiRg way:

(8) fanrke

ndkvtzka

mbu

`cetton'

`sging'

`rice'

(oite toite per vewel)

(ff spreading te unassociated voweRs)

(ceittoRir tgne via ff dumpiy}g)
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4.2 intenation geatterR$

Ckearay, the Åëoital elemexits in Meitde aere stated }exicalRy as the prepexey gfentire werds,

raekeer thax} ofindivideiait segxer}ents. esowever, it is agsg eommon te find the elements

iLl thnd iffl asseeiated w2tk still Rargeec pyesedie axtut$, wkeit they pgay ag} aÅëtive ecgie

ix} tke repsesezitatigit gf integeaeioit systeyxks. Na hxiw}thlt ganguage is spgkeit itaSxgrakiy

eme a maok@Åëeg}e. Raeher, ehaitges in piteh regscgXayly eexityibaste ee ehe gveragg meessage

eeitveyedi lay ggwager streeches gfspeeek-. gRformaaky, we ix}ay assaeiate these ehuxkks ef

sp#keerk aax}guage wieh gwaaxxzz}atiÅëai pkrases amd claxgses. gaci tevmas ef geheg}ofogieaX rep-

resentatgeg}s, they are linked te higher itedes iKk the psgsadgc kieraychy sxeeh as the

ig}tameaeigyxal pkrase amerk the phewaogegiÅíae phrase.

   twffa$t reeercit thppveaebes te t.he agka}y$is ef ig}toRataox (PieyrekecgmbewÅí g980; Ladd

X996) have argaxed for tbe existekce gf Åëwe prineapal features gf pitek cgntezgrs, L(#w>

and ff(igh)- whieh g wagit gegseiy eaguaÅëe w2th Åëhe xg}aski-faeetedi lLi altd IXi ig} Ele-

Ky}eet The*ry. These featxgres are uK}gerstood te eapeggre two ratheer different aspects ef

ehe pitek ekaraeeeristies ef utteyaitÅëes, agkd aere therefere Riitked ee tke pr*sodie uscftits of

scittteraxkces in twg diffeveg}t ways. FixsÅë, iLl and lwal asseciaee ee tke beuitdaxies ef

ineog}aticnftl phmases to yiegd vaxigmas `edge' featcgres, sxiteh as Shg risiitg pitÅëh oeeqkrrimkg

at eke emid af socrx}e qxgestioacks. Seceg}d, lLl azkd iffl easck as$*Åëiaee tg syigahies hearigxg th

piÅëch aeÅëexkt, which gx}ay eceer at away p#int between the gekyasae boitaitdayies.

   'Tg igi\strate, cexxsider the foggowimg exthwtpke Åëakept frema Ladd (Z996). Pitela acÅëeRts

(high er }gw) are markerk wiÅëh *, wkg}e 9o indicates a kegiikdascy teite.

(9) ffrka ecwhee* ec k%
That was the whoge point ofthe exercise.

X* (9) the first wijrd efthe xgtteraxkee is accented aitdi Åëayrges a high pitch. On ehe fogaow-

ing piSek aÅíeekt, koeated aR the wgrd potnt, the effeet of arct etwphatie stfess is derived

frem She pyesexetce ef a eontoxtr teke. The iLi tone gy} the right bouitdary enÅëedes a iong

iew-pitched eaik at the end of the ueteyax}ce.

   ReceKkS deveggpments in tke anaiysis ofix}tenation (Cabrera-Ahrou 2gee) have ex-

ptewed ehe pessihigity ef aztafty$ix}g pitch movemegkts withoergt refeyeRce tg the element

iLi.Thgs gykeve daes ecitot, kawever, detract frem the argRxmeer}ts heing ynade here. As

weig as ktegng beth interesttag ftnd desirabge freyM} a tkegreticak gestRt ef view, ehe iffi-

oniy nkede} continzxes So reinforce ehe cRose cerrespeRdence hetweexk the soRxrce egement(s)

aitd perosodiÅë categeries.

5 -ithhe fuitction efleeVILI as pye$odic rrvarker$

5.1 intreductien

Aside frem their typieal behavieaxr as sciprasegmeittaa featuyes in representatioixs, ehe

134



Prosodic Markers iR Melodic Representatien ll

saxgrce eaemextts IXI aitd iLl a}se disp}ay eheir clese relatiokship te the ixnits ofprosodic

strcuceure in ether ways, tge. gK} this secSien I wi}1 examii]e how these gerimes cgn fuxhe-

eioRk as markers t6 iy}dieate ghe }ecaeieg} of the hguitdewSes ef prgsodie eaSegeries. The

gsua} cgg}ceptieit ofthe megody-presgdy spaiS beiis dow* Se tke asskxmptieyi that xite}edic

stwaxeeRkre refeecs ee phexitetiÅëaRy intergeyeeahge inform3taoit whiae pyes6dic struÅëtuye ye-

fers (exÅëbusive}y) te exgawtzaeigikag ix[ferzf?.atioit. Frem a iciffiditiexxaa viewpaint, tkere-

foye, eke gink betweeR tke twe earvies gittle signifieaxtce - ptgse{igie strxietQxre pvevides

the pegs fvema whieh segmenta} maateria} gs kuitg.

   Reeex}e werk in pkgifke}egy has, of cgQitrse, adept$d a quite different appreack te this

qR]esti*xi, and agteg}tiey} has skifted te diseoverhag ways in wkich twe}edy aved presody

maay be iRtegrated intg a tinified struetxire (eearras i997, Backgey g998). Beasw g shaRi

review exampkes gf hgw tkgs tategratien macr}ifests itseif in the phenotaetSe patterns ef

diffeyent sekititd systemas. Before tkat, }et igxs cgitsider eke Åëase ofiaitguages tw wkiela it

apgeears that prgsodac axkits - at }east, the markeys ig}dieaging She bovkitdaries eftkgse

presgdae unies - are tkegR$egves aitkdibgÅí (g.e. phex}etacal}y i"terpretahle).

5.2 The phoftetic interpretatiege ef pro$ectic bouftdarie$

Tke preeess gf werd-figkal devoieiykg gs observed in a nzamber ofeaitgifgages, ikelkkding

Germeait, Pogish and RRxssiaft, in which She voieig}g eontrasÅ} in gbstrueg}Ss as neutralised

in werd-finag pesition. gn fact, the yeievant eykviroxttweRe cait be described meve ge] trer-

aegy as rksmeain-fiitak, with the saex}e effect eaking pRace at certain glterphaRegicagjxxxic-

tures Sog. The feglowing exaaxtpRes frogxtr Germait iggusSrate hew }exicalgy `veiced' ax:d

`veiceiess' ebstrRaekts aye betk interpreted as `veieeless' in werd-finftl p@sitiaR (Xea) aitd

hefore derivatignal sviffixes (ggb).

(lg) a. ffgnd
fftinde

[haikt]

{heg}d3]

`haitd'

`hax}ds'

geben

gab

lgexheit]

{gaipj

`give' (RnfiwiÅëive)

`gave'

b. Verstdna-nis

verstgreden

ivogstÅíiti]kls]

Ivegstaitden]

`xJgitderstaRding'

`xiitderstood'

kind-lieh

Kinder

lkintRicl

ikmdeg]

`chiEd-like'

`chikdreR'

Reca}g frem g3 that a system empteyiasg a two-way seurÅíe contrast eait he agiaRysed

pheneiogica}}y in two different ways: the distinctien may he based either eR aspgraÅëigit

(lHi versus zere - e.g. Enggish, Duteh) er on trvge veiciitg (lLl versus zerg - e.g. Frenck,
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Japanese). Iwadepeitdent evidenee from the phoneiogy of Germait iitdicaees that this

gangmage beieitgs eg the first group, as ceefumed by precesses such as the assimilatien

of iH1 (i.e. efvoice}ess pxeperties) betweeit iteigkbeuring ehstrRxeitts (see Hayris g994).

   Assamierkg the lffl-based analysis gfvoieing izg German tg he eerrect, we axrive ath

(iexica}gy) minimag pairs svieh as Åëhe fe}lewSRg:

(ag) refft tsa:tf

     reaa !ifgx(Y

Ega:s]

[yaxt]

`advice' (/tl egcrxtagyxs lff ff Rexicagly)

`wkeeg' (felf cantagns ne sgR]rÅëe elexitent)

Like Rad, the lteutrag (g.e. veicegess EJkitasptvated) egreackak steges igtr the exampge forms

ffijnde an{S Kgnder c@ittaix} iteitkger iXl ney iLl iit tkeir aexieal represe}rgtatiefts. [l]his

beiitg the ease, kew de we capture tke yyke}edic ckaitge gakixkg pgaee when the xieutrag

stop /dl aeeers donxain-fina}ky? As (ge) shows, itezxtrag elasÅërgaents are interpreted witk

geitg voicing gag in this position - Shat is, tkey undergo a precess e6itveiteiageally re-

feueed te ns devgacgx}g. IR Ekemeg}t Theory terms, howevey, ehe iabeg `devoicikg' is incigap-

prepriate, stwee no veicing speeifaeatieit is igvey geresei}t in the reitevaitS segmeK]ts. in-

stead, we y]kay acee"nt forc the gygeigdgc chaitge from a xxeutrag step to an aspiraÅëed step

hy pgsieing the addiÅëigit ef ait iffl ekement ftot pTesent kexieai}y. Tke addgtieit of lE{I

yie}ds a segmeykt ehat appeaTs te heftoitg to tke asptraÅíedi serges, a mesuk whieh sqxiares

with the fact that the figxai segments efreat aitd Rad saaxitd irkenticak.

   The itext questigg} is aR ebviexgs effke. What is khe seakrce ofthis addkieitai lXi? It

eankgt emerge through assimieatieit, becaxitse Åíhe ggcal gehoitakggtcag enviroxkme"t con-

tains ito segment fncom whieh lffE ceuldi origiitate. Ncr Åëait it resuit frgm ay}y genitigwx

process targeÅëing the gexgÅëal}y specified neRJstraa step, becaEEse maembers of the iteitxtral

sewies have na IesI ift their meggdic compesiSieA.Ait ftkernative approaek wek]ld be ta

tyeat gke aeqvaisitiexk of iffl as a]iexameple of foertitioft, wbere the Åëarget segeeiitt wauld

be expeÅíted to igkcwease in maelodic eowtplexity hy addimg tg ats elewteftt eoitxxit. ffewever,

Åëhis se}utioxit seems eqcgally gn}ike}y, for the reaseR tkat a fortiticn pyecess is semething

we assgciate with peresedicaRay stveitg eoneexts. gf acr}ything, demaaik-fikai geositieix re-

veags itse}f as a dassic examp}e gf n weak cowatext wkere lewtSioft effects, waÅíher thaix

fortition precesses, are more likely te be Ghserve{S (ffarris X997).

   Se, a pureky phoxke}egiÅíag exp}anation for the appearance efthe lffl e}emaent seexns

stubbom}y e}usive. AS this poinÅë we eurx} eo the preposed eoxknectioxi hetween the seft]yce

elexxieg}ts lX YlLl aitd the uRits efprosodie sÅërRxctRire. Withaue bovkbt, makiantg sease af

the erthegraphic sthriitg iR (a2a) igiveives mere time, effort, aAd hacktrackiy}g thag} is

required to axgderstaitd (a2b).

(12) a.

     b.

howshegoingtoknewwhichonesthebesetecheese
Kew's he geing te kRow which oRe's the best to eheose?
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Let us new extend the sceitayie in (12) from written te spekelt iaRgx!age. in grder te

facikgtate the perocesses ofparsing a] td }exical aceess, seme gitdicatiaR ofthe pginÅës where

gme word ends aAd angther begins is eleagely beikefaciak. According te gne vgew (Kaye

a989), the primary fEkncti6n Gf dynamie phoftolegicaR prgcesses is tg dojust ehat - Åíe

meake the }oeatioxA ef prgsodic boxandaries mgye apparent to hearers, tkereby igxcreasing

the everall efficiency of the parsing preeess.

   Returning to ehe issvte saxrroxiitding the appearaxxce af lffl doexiaiyk-finakiy, coR]ld it

be that this phenomenan serves a similay pu-rpgse? gs it possihge that the iffl is a

pvapeyey efehe pros6dic (gr critovphglogicai) seyecture, yather thaxi efthe fsckeisdiÅí strvae-

tkxre geroper? Shgxg}d this be tke case, thean we see the reke ef fi Xl shift frogit eentrastive

tg cemmciiticaeive. g have aaready swEggested Shat bomain-fimeaa lHl does net have ayky

ebviexgs Rexieal source, which immediately }imits the pgssibiXities forc expkagx}ing the

`wky' agid `how' ofits place in a phgpalogtcag reperesentatien. Sg, the cgaim beiy}g made

here is that lffl szxrfaces as a marker to indgeate the leeatiexx gf the bGxandarkes sepa-

ratigkg prosedic werds. in additien to the advaittages aEready mey}tioned, the segneRea-

tien of a contig}axoRas string intg smeagier (either wewd- or crmeorpheme-sizedi) xxnits has

beede shGwx} So make a significant conteri})xteign te t}ite precess efaexiceit k}axig{iiing by

infant aanguage geamers (gaxsczyk g999).

   "g)kis appr6ach to the preseg}ce of domain-fiital IHl in Gergxiag} (and in other aait-

gxiages charaeteyised by fgita} `deveicig}g') is eesctsistene with the overagR theme of tkis

diseussigR - nameiy, the cgese cerrespoitdeRee we fiitd heeweemi the sguree elexif}effxÅës

IKl/lLl and Åëhe uitits efprosodic structure. wrxiae theye is no evidenee eo suggest that

gther (xzoit-soxErcce) eiemei}ts bekave in Shis way, there is further evideg}ce frem gtker

kanguages to svipport the pyapgsed seckree-presedy relationship. Let us cog}sider same

exftas}ples.

5.3 Pro$edicaliy-dgSerminect $egment ckstributieft

The pheitokogy literature effers a raRge gf differeikt views oit the precedgkre fov assign-

ikg syegab}e structure te a giveit string efsegtweitts. Peyhaps the twest restrictive ef

these, aRd peyhaps the mest informative frewt a thegreticag staitdpeint, is the view

sximmarized in Byockhaxgs (X995). This modeg reeognizes oniy three sub-syglahic eoxi-

stitueRes -oxtset, xkkxc}eaks and rhysc}e- all efwhich may he su}axima}iy binary branchSng

(subjece eo the }agkguage-specific settings of the regevaxkt parayer}eeers). Frexn this it fol-

lews that the most cempgex syiiabRe type resembies the strvietvtre in (13):

(13)4) //z l
           0R

      N
      lXXxx

CC VVC
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   Fer the most part, (13) Åëaxt acÅëoxif}modate the reiatively comp}ex phonotactics ef

aanguages such as EnglSsh hy aikowing for the pessibiXty ef 3-comsoerkant cixgsters wGrd-

intergkally,(i.e. a hragchiitg ifkset pyeeeded by a coksenant eecaxpyixkg the eoxnpiemaent

posiÅëiorr} af a isranching rkyme). This perevides for strings siseh as aistre$s and embraee.

ffewever, a perenniag prebkem eemes i]x the form #f wgrd-ix}it2ak sCC seqxgey}ees, which

defy a straightforward anaffysis heeause the initial s Kgftu$t be assigmed to the rkymag

eempkemept p#sitieit ofa sy}labge which ceittaims ftg ether gxke}adic xitaÅëerkaa. Kaye (i99a)

prevides amp}e evidence te defeitd this sygaabificatiait gfinieiftg sCC $eqecgeitees, hkitt at

tkke same tiyxke, }xiginRighes tftxe awkwarditess ef ehis Åëevafiguerntiewa as a wor(}-ineitiaa syi-

lable sÅërRseteckre.

   Xsci Eseggish, a Werd-iniÅëgag seqgkenee ekhree cansomeants rcEJgst begilt wiÅëk s, althaszxgh

ite saÅëisfaÅëtery exp}aitaÅëiog} has heeit gffeved for wky tke ehgiee of segmaeitÅës kn tkis

p@sitaeffi is se draseieaigy giecxeited. Crass-iixtgkxistkÅëagiy, the gkwatwber gfvariatie*s git ehis

sCC paÅíÅëern gs also very restricted, a coereftag frgcative eypgcally betng the ekay optiezx

for Åëhe ig}ieiag cowaseactant sgot.

(X4) P*gSsk (Cyragk & G{ifssKvkanpt X999)

ifefaity] `cEitenitgg}g'
[zgreza] `Serrer'
Gdvecewtherft

ifgera:x]

iftrÅíljl

sp rach

streng

`speke'

`strice'

ggegsk (Ni

[sprag]

ifklk]xxes]

Chiosain a999)

   spreag
   scgirkchffs

(e -      'lglspare

yvkvapyas

As (a4) shews, somee gangxxages al}gw a pagatag(ised) fricntive in thSs positien, wkike a

vcieed friÅëative as aRse possihae izt Pek$h. EmpoyeaswSiy, however, it is vegulayay sgvaxe

kind gf sibiaaRt fricative ShaÅë seemes te #ccugey a itaturaS place at the begiitning gfthese

wanixsviaR word-initial sequeitces, tg the exckxgsion af aga other segmexkt Åëypes. Why sk*ukd

this be the case?

   A possib}e soiutigit eoerites froitk the Eieme]itt Tkeory represeg}tatigg} ef saxch seg-

meRes, where the elemeRt lffi as tke head ef a mekedic expressigR defxnes tke class af

hicatives (Neuharth & Renxiisegk, igk geress).5) The faet that headed lHi comhgnes wieh

4 ) Some practitienexs claim that additieital (loca}ity) restrictioits make ehis structure too compgex to

   he grammatiea}: for them, the cheice is either a branehing nucleus er a branchiRg rhyme, but net

   both. This issue does itet affect the arguments beiitg made here.
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a reseenascice elexx}ent iit tkese seggitexkts (Se refieet p}aee specgficatioiks sxgÅíh as coyoitak

er pagaÅëa}) {ilees not affect the geikeraRisatigKi el}at a seurce elemekt lMI acts as the

neeessary ingredaekt in these (syilabicaXy) ggectauisvital iititiaa cftftxsters. AssE!xiking ehat the

pvesenee of lg Ps itot yea}}y a matter oflexicakkeiee, sikee it is appare]kt}y ob}igatory,

ehek its vaetivatgo* ger}usic }ge easewheye.

   We have aleready seen kow this eiemaent hekaves as a ewesedic ecarker in Germait tg

indicaSe the rigkt bifxitdary ef a presasdie werd. Let xks meew extegkd ekgs aitaeysis by

prepgsakg that lffi eame serve a slagkilay fxkg}etiorrk as tke mearker @f a }eft boRJkndayy teo.

ggi the $CY(] sequeg}ces foasectd in Eitgiisk aiid the laAguages givexit in (K), a higkly iyitacrked

syE}ab}e strxxÅëtvkre is asswimigdi te be invekved - iy}aykeg, te the extemeS ttheat ag faNs eo

meateh owkr intzaitioks abeeeEt wkat a werd-initial e*ggsgnaRt seqgeRce shexgid s*eqgxkd like.

gg} respeif}se, tke pkaekif}egy intredasees axi aRÅëeyy}ative way ofyeinforcig}g the preseRee of

ft geresodgc weyd bgxkitdary. This eexikes ig} the itaw famaa}iar form of the sguree elegwaegkS

lKl,therehy RÅínding fuyÅëher swagepsrt tg the psinÅíipag caagyit efthis paper - zxavaeRy, tkaS

a speÅëia} conitectieg} exists laetweeMk iee YlLi agk(i xggitits of tke prgso(Eic hiewaeccft}y.

   Yp te ehis paiK}t, iS is the element lXl whick has been the fecus ef aetentien in this

disÅëvkssieit ofseviree egeyx}eRts as geresedie markers. Let us x}ijw eonsider tke disXribu-

tiait of ILI, feer whiek we cait uneartk simailar evidence ef mae}6diÅë gescaperties drgveit by

prosodie factors.

5.aj LI a$ a pros#dic g"narker

The fiyse examp}e of the iLl e}ement behaving as a marker ef prgsediÅí werd bavknd-

aries cemes from coitsena#rat mkatatioit in ffrisk. Ec}ipsis g$ the terxx} gtvek eg a specific

Sype of mexttatiait which takes plaee ian word-ierkitiag (or domeaiit-iEiitiai) pasitieit aitd traits-

fgrms a target cansaitaptt aecordiitg ta ehe epti#ns in <X5):

G5) a.

h.

c.

di•

veXcekess cex}sanaitts hecgme vgieed

veiced cgitsoitants becatwe g}asaa

veweg-iniÅíiag werds becomee n--initiak

xitasal caitsey}anes remaiy} unehaitged

kmm->g, fww>v...

d-n, b-ptm...

gszer# ->n

m-me, nrm>n...

Il)hese ehaAges take place woyd-initially fogagwigxg ÅëerÅëaiit prepesitigits agkd oÅëher words,

ig}eguding i `igx', don `tofforkhe', den `ef the', bheer `yoc!r (pl.)', a `theiy', aitd the rrkizmbers 7

threxagh to g*.

   From Åëhe descyiptions set eut in (a5), it shgugd be apparent Åëhai Åëhe seurce distinc-

tSefi in Irish steps is hased oeci the preseykce versus the absenee ef`ervte' voicgitg: iteutwak

5) In this particular version ef E}ement Theoyy, the represeRtatien of fricatives is given as (ff,F...).

   ffowever, the authers point out (footneees 3 and 7) that "the (-F,F...) corx}binaÅíion behaves iR many

   cases as ifit were an K head."
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(voiee}ess, xxRaspiyaÅíed) obstrgtexkts contain ite sgkxrce eRement, akd eeRtrast with fxalgy

veiced ebstrtitents cenSaining lLl in their meiedic strueture. gn this way, Irish miyrors

the behaviGur efganguages such as iYrenck aitCi ,iapanese (lLI vewsus zero), as epposed

to that of iKl-fu} systems swgch as Eg}giish, GerinaR aitd PGgish (lgl versxils zerG).

Examepkes gf(g5a-c) aye giveit in (16a-Åë) respeÅëeively.

(X6) a.

b.

c.

feidhnc

trcith

acin

bo$eG

gstdn
ciit

`f{EasCtiOit'

`tSme'

`fate'

`a hex'

`a heteY

`a pgaee'

ibhf[v]eidhm
i dtr{der]cith

i nd[za]cin

tmbEm]osea
i nlni6stcin

in{it]oft

`werkiectg'

`in (goed) time'

cfated, in seere'

`in a hgx'

Qit a hetel'

$n a p}aee'

gn each case, the segmaeitt gccigpying the ieftmgst sygiabie onset ofthe iteuK} uitdeygoes

a twegodic cha]kge as a meafts of sigfta"ing the intemai mewpho}ogy ef thig phrase. As

aireadiy menti#gked, we caen envisage a vakge gf psycholinguasege henefits Åëe be gained

frem having such informatieK} abovit ehe edges ef kexicag ieems.

   As for the maegedic chakges themselves, they cagk be captitkred quite neatiy within ait

Eiement Theery descriptioit. gt has aiready been claiikked that, iit a Srue veicing }ait-

guage like grisk, tke preseitce of iLi eoRtribxktes fu}l veieing iR stops, while its abseitce

from ehe gxgelodie styuctxgre gf a sSep keaves a i}evatrak (i.e. veiceaess, ui}aspirated) seg-

ment. Kn (X6a) thegx, the veicixxg effect is aehieved thxough the additieit of the sgaiyce

eiement lLi. Iii Åëhe (X6b) examp}es, en the etherc handi, a fuliy voiced sound aiready

eccRkpies the initiai eitseS positien, thags indgcaeixkg that ILl is aiready pyeseitt iexically.

Forthis yeasgn, the prasedic bouitdary must be ideg}tifed by seme other xneayis - but iri

a way that agiows xis to maintain the generakisatieg} ehat iLl behaves as a prosodic

ggkarkey in gyish. gt wilg be wecagled that iLl caxi be interpxeted in two distinct ways,

depeRding exi whether Gr pat it fuxtetiaRs fts the head gf a meiodic expressieg}: as a head

it ceneribxites fvilk veicing te axk expressioit, aitd as a ngR-head it cgntributes nasagity

(Nasukawa g997). Frexx} the exagy}p}es giveit iR <X6b), iS caR be seen that eke eciipsis Qf

a vgiced obstruent resugts ii} a different gwaanifestatiait of iLl-itess: this time it is the

itasaR c6unterparÅë of the obstruent which is interpreted.

   The exampaes in (ft6c) are pholteticaa}y vowel-initiag, suggesting that the phoi}g-

gegieag representaticit gfthe Reun rrtuse begiit with either a maeiedicaigy empty onset or

ne oxkset at aN. Nevereheless, eclipsis preceeds as before, with the introduction of lLl

to indicate the prceseRce efthe morphelogica} beundary. Because eckipsis seems te oper-

ate as a strxacta2re--gereservixg process, the pessibility ef gLI appearing as itasaiizatign

on the fust vowel is x}ot taken aap. Iitstead, the lLl eleyitent is interpreted as a coreita}

<i.e. xknmarked) nasal consonant, occupyiRg the iexicaily empty sket at the begix}Aing of

the morpheiogicaa dgmain.
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   in grish, theR, we have a set ef words that cail foy Å}he overt gnarkiRg 6f cerÅíain

intemag dgmains. This egxites ahout throaggh the interpTetation ef lL! iit its vaecious

pheitetic guises. As we are abogit te see, the same source egement dispgays its aink wgth

gerosgdie struetuye ig} the phgitgtactics gf Kgreagft, tgo. gii this aEmguage, the liquid sexkerant

fl/ is intergeyeted as a iateral [l] word-fiitaggy akd hefove anether eomsonaxt, and as a Åëage

{f] egsewhere. dnethey distributioyiag fact ahaeie tkis syseexx} refers specificagly ee native

Kereait words (as oppgsed to the Sino-Kereaee vocahxgkary), a:kd states that these weyds

do moe hegin with either l}i er Ef] (Everson & Sehn g994). The fogigwiiig forzz}s show whae

does appear ixx word-ig}itgag pesatigit:

(X7) Aak-wÅíul
     /pÅíp-gg!

     lkygk-iY

[nagwÅíit]

[geÅípwai] (wwww> [pÅíxx}g}iD

[kyÅíkgkS] (. IkyÅípai])

`pawadise'

`prineiple ofgaw'

`separatign'

   gk keeping with the assxgmpt2ens gitade threKghaxat this discxgssiogx, the nasal coecet-

soitanÅë that emerges in deit}aiect-iRitiag pesitioit makkse be the interpretation gf She lLg

eaewteitt. r]]heve is Xttle evi(XeK}ce ee ix!dieate that this ILi is a iexicai preperty here. Ngr

dQes it apgeear to have aity local source. ktdieed, tkese circumstaRces seem to paraaie}

thgse a}ready discyissed in reSatign be the word-fmalixtterpretation Gf IffI in Gergitan

and other `f}i}ag deveicing' langkxages, where gt was cenciurked that the seurce element

was present engy ix} the capacity gf a prgsodic bouitdary marker. Nethiitg prevents us

frem pursuing the sagy}e argumei}t here, and dyawing the same eonciusigR for iLl in

KereaA, giveit that this effect ef !Y-RasaEization 6ccurs gniy in this doxitain-iRitiai ceR-

text.

6 $urtr'gmary

Fer a eonsiderabge time, feadruye-hased theories have yecognized the xbleed fer seme hier-

archicaa (i.e. geemetric) strueture of primes within segments. The same is true of xx}gd-

egs af meeadic representation gksing aiterx}aÅíives to distiRctive featyayes, the eiement

geecrxxetry of EXement Tkeewy heing a case in point. Iit this papey E have explored sgmae

ckaracteristics gfthe two e}emeRts lKi aitd lLl which, iix the recent Element Theery

giterature, have beeg} ideK}tified as begQngiitg te ait indepeitdent category ncde LARY N-

GEAL. FirstRy, evidence cemes fregit the way they are beth empioyed (either ixtdividu-

al}y, oy seerx}etimesjeint}y) in voicing coyktrasts. Secendgy, this greupiitg is confumed by

the sR2prasegmental hehaviexgr they beth share, as showR by their roaes iit teme aitd

intonatiolt systexits.

   There is aiso a third wespect iR which lHl axid lLi itaeuraeiy form a separate ciass,

the evidence ceiy}ing from the way their appearazice in the xitelodie sergRg frequentky

ceincides with the boundaries of pyosedic categGyies. I have discxkssed exampkes of IHl
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fuitetigecktwg as a presQdic maarker ix} `aspiTaSien' Ge. IffI versxks zere) gaitguiages sscxch

a$ Gescxitait aitd Pglish, and I have a}se ceitsidered a sgmgkar a*alysis ef iLl iecit `trgke

vgkeing' (a.e. ILi verswks zere) la*guages kike Kereaer} and Eyish. gt wigl be encoxivagigig tg

uneaveer furtkey exampRes from a wrder range gfgangxxages, in erder te ceKkfirm thgs

issEEe as a frwitfyik Eine of frgture researck.
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恥㊧鍵蕊d盟鑓軸麗最豊麗魂⑪罐量鋸盈鱒騰鍵櫨錨盤繰

P豊搬船8＆c騒ey

分節表示における韻律標識

　αe鵬e賦s（1985）が素性階層伊e滋鞭eGeo凹む加ヲ）モデルを導入して以来，弁別素性

の階層構造について多くの議論が重ねられてきた。分節の内部構造を解明する目的は，諸

言語に見られる音韻現象において繰り返し言及される弁別素性のまとまりを特定し，その

弁別素性群の振る舞いを示すことである。この目的に沿った研究はエレメント理論

面恥r亘s＆L沁曲ey1995）のように分節表示に弁別素性を用いない枠組みにおいても行

われている。

　エレメント旧1と1Llはともに「喉頭」という範疇節のもとに組織されており，故

に共通する振る舞いが観察されると考えられている。本論はこれらのエレメントと韻律構i

造単位との間に見られる緊密な関係について論じ，喉頭節の存在の妥当性を改めて実証す

るものである。旧1と臣iの超分節的な振る舞いについては，主に声調やイントネーショ

ンに関連して研究されている。しかし，韻律構造の境界を示す標識としての（非対立的な）

機能については取り上げられることが少ない。本論は，ドイツ語，英語，ポーランド語で

はiHlが，韓国語とアイルランド語では1Uが，韻律語の境界を示す標識として用い

られることを示す。

　本論の結論は，大入が発話を効率的に構文解析する場合にも，子どもが語彙を増やして

いく過程においても，語の境界に関する情報が重要であるとする心理言語学の研究

（ぬscz諏1999）と一致するものである。
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