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In certain varieties of Bavarian German, where both liquids vocalize in the syllable coda,  word-final 
sequences of /ʀl/ are realized with a flapped r as the onset to a syllable with nuclear syllabic l 
([l̩]). In this article, I discuss one such variety of Bavarian German, presenting data and analysis of 
Bavarian German Flapping, as well as Liquid Vocalization. This paper argues that Bavarian  German 
Flapping repairs a sonority plateau created by adjacent liquids; it is shown that  Bavarian German 
necessitates its own unique sonority hierarchy, as opposed to one  German-specific  hierarchy 
(cf. Wiese 1996) or a universal hierarchy (cf. Parker 2008; 2011). There are several  theoretical 
 contributions of this paper: first, I show that in languages, such as Bavarian  German, where two 
or more rhotics behave differently in terms of sonority, the language’s sonority hierarchy must 
divide the class of liquids, specifically placing trills and flaps at different levels of sonority; I 
propose such a sonority hierarchy for Bavarian German. Additionally, this analysis engages with 
research on sonority which promotes universal sonority hierarchies determined via phonetics 
(cf. Parker 2008; 2011); the current analysis argues that such a universal sonority hierarchy cannot 
account for the Bavarian German data (i.e. Flapping). Finally, with the proposed dialect-specific 
sonority hierarchy, it is argued that sonority is emergent and not universal. While emergence 
has been widely discussed in particularly phonological and morpho-phonological literature (see 
Mielke 2008; Archangeli & Pulleyblank 2016), it has not been extended specifically to  phonological 
sonority; thus, this is a central contribution of the article.
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1. Introduction
The relative sonority of liquids is a matter of debate. Compare, for example, the 
German-specifichierarchyinWiese(1996),whererhoticsaremoresonorousthanlaterals,
toParker’s(2008;2011)universalhierarchy,whereflapsaremoresonorousthanlaterals,
whichinturnaremoresonorousthantrills.Inthisarticle,Iargueforadialect-specificsonor-
ityhierarchyinwhichtrillsandlateralsaremoresonorousthanflaps.Thishierarchyfalls
out from Bavarian German data collected in Styria, Austria,1, 2whichshowthedistribution

 1WhilethedatainthispapercomefromonetowninAustria–RamsauamDachstein–theprocessesdiscussed
arerepresentativeofmany(althoughnotall)regionsofBavarianGerman.See,forexample,discussionin
Kranzmayer(1956).

 2Thedataforthisstudy,whichfirstappearedinNoelliste(2017),werecollectedfromthreespeakers(two
menandonewoman),whoseagesrangefrom35–50.EachsubjectspeaksGermannativelyandEnglish
as a second language, andhas ahigh school education.The speakers converse indialect in their daily
lives,althougheachhadtraininginStandardGermanthroughouttheirschooling.Tasksfordataelicitation
included speakers reading aloud (in dialect) stimuli typed in StandardGerman consisting ofwordlists,
phrases,andsentences,aswellasreadingatypednounandthenproducingtheBavarianGermandiminutive
formofthatnoun.EachsessionwasrecordedonaZoomH2recorderandsavedasaWAVfile.Theaudio
recordingswereanalyzedwiththephoneticsoftwarePraat(Boersma&Weenink2013)andtranscribedinto
IPA.Transcriptionsarebasedbothonthesoundsheardwhentherecordingsareplayedaloud,aswellas
formantsinthespectrograms.
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ofcoda/ʀ/and/l/,aswellastheword-finalsequence/ʀl/.Seerepresentativedatain(1),
whereliquidsvocalizeinacoda(1a–b)exceptforinthesequence/ʀl/,wheretheyarereal-
izedwithaflapandsyllabic[l]̩(see1c).

(1) Bavarian German r and l
a. /ʀ/ [tɔɐ]̯ ‘gate’
b. /l/ [fɔɪ]̯ ‘full’
c. /ʀl/ [kɛ.ɾl]̩ ‘guy’

Iarguethatthesurfacerealizationsin(1)aretheresultoftheinteractionbetweenrules
ofsyllabificationandprinciplesofsonority(i.e.theSonoritySequencingPrinciple(SSP)
fromSelkirk1984).ItismyclaimthatFlappingresolvesasonorityplateaubetweenan
onsetandnucleus([ʀl]̩)becauseinBavarianGerman,theflap[ɾ]islesssonorousthanthe
trill[ʀ].
Thispaperoffersseveraltheoreticalcontributions.First,Ishowthatforlanguageswith
twoormoreallophonesof/ʀ/whichbehavedifferentlyintermsofsonority,theclass
of rhoticsneeds tobedivided into trillsandflaps.Asonlyahandfulof scholarshave
conductedresearchinthisarea,this isanimportantcontributiontothefield.Another
theoretical contributionof thispaperpertains to the cross-linguisticdiscussionof seg-
mentalsonority.RecentphoneticresearchonRomancelanguageshasarguedforacross-
linguisticallyimpermutablesonorityhierarchy,wheretheclassofliquidsisdividedinto
multiplesonoritylevels:flaps>laterals>trills(seeParker2008;2011).Thishierarchy
cannotaccountfortheBavarianGermandatain(1),astheBavarianGermanflapbehaves
asaless-sonoroussoundthanthelateral(i.e.theflapistheonsettoanuclearlateral).
Therefore,theBavarianGermandataareimportantbecausetheyposeaproblemforargu-
mentsconcerninguniversalsegmentalsonority.Finally,Iarguethatrelativesonorityis
emergentandnotinnate(cf.earlierauthorssuchasHankamer&Aissen1974;Steriade
1982;Suzuki1989,whoargue for language-specific sonorityhierarchies).That is, the
BavarianGermandatanecessitateadialect-specificsonorityhierarchy,asopposedtoan
impermutableuniversalhierarchy(cf.Parker2008;2011).Emergencehasbeenwidely
discussedinthelinguisticliterature,particularlyintermsofphonologicalfeatures(Mielke
2008)andmorphology(seeArchangeli&Pulleyblank2015;2016forreferences);how-
ever,tomyknowledge,emergenceintermsofphonologicalsonorityisnotrepresented
in the literature.
TheanalysispresentedherefeaturesdatafromaGermandialectwhichengagesinongo-
ingresearchconcerningthesignificanceofunderstandingrhoticsviatheirphonological
behaviors rather than phonetic properties (see other articles, this volume). The paper
expandsthediscussiononemergencetheorybeyondfeaturesandmorphologyandinto
therealmofsonority,arguingthatsonorityinindividuallanguagesisnotuniversalbut
ratheremergent.
This paper is organized as follows: Section 2 provides a brief overview of Bavarian
Germanphonology.Insection3,IpresentdataandanalysisforBavarianGermanLiquid
Vocalizationsof/ʀ/and/l/,andinsection4,Idiscusssyllabicliquids.Section5features
discussionoftheFlappingof/ʀ/.Insection6,Idiscussthesonorityofliquids,arguingfor
adialectspecificsonorityhierarchytoaccountfortheFlappingdata;Ialsogiveindepend-
entevidencefortherepairofanotherkindofBavarianGermansonorityplateau,specifi-
callythatofBavarianGermannasals.Section7discussesemergencetheoryandarguesfor
emergentsonorityhierarchies.Section8concludes.
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2. Overview of Bavarian German Phonology
Theterm“BavarianGerman”referstolanguagespokenintheGermanstateofBavariaand
mostofAustria(Zehetner1985:58;Rowley1990;Wiesinger1990).BavarianGermanas
awholeischaracterizedbycertainphonological,morphological,andsyntacticdifferences
fromStandardGerman.Forexample,StandardGermanfrontroundedvowels(umlauted
vowels)surfaceasfrontunroundedvowelsthroughoutmanyregionsofBavarianGerman,so
awordlikeStandardGermanmögen[møɡən]‘tolike’isrealizedasBavarianGerman[meŋ]
(seeWiesinger1990:452–456foralistofBavarianGermantraits).Somesynchronicpho-
nologicalandmorphologicalchangesapplytoallormostofBavarianGerman,whileothers
differentiatetheindividualregionswithinBavarianGerman.Forexample,CentralBavarian
ischaracterizedbyLiquidVocalizationofcoda/l/(Zehetner1985:55–56);however,the
effectsofLiquidVocalizationof/l/onprecedingvowelsdiffers,dependingongeographi-
calregion.InRamsau,frontvowelssurfaceasbackbeforeavocalized/l/(seeNoelliste
2017:147–156fordataanddiscussion),whileinotherareasofStyria,thesequenceoffront
voweland/l/surfacesasafrontroundedvowel.Compare,forexample,therealizationof
thewordMilch‘milk’as[mʊɪҫ̯]inRamsau(Noelliste2017:148)with[myːҫ]inotherareas
ofBavarianGerman(Vollmannetal.2015:21–22;seealsoKranzmayer1956;Wiesinger
1990:474).ThereisvariationinLiquidVocalizationoftheBavarianGermanrhotic,aswell,
whereauthorssuchasRowley(1990:423–4)andWiesinger(1990:459)recordvocaliza-
tionofcoda/r/,whileHall(2009:4)citesalackofvocalizationwith/ʀ/inImstGerman,
aSouthernBavarianvarietyrecordedbySchatz(1897).
TheconsonantandvowelinventoriesoftheCentralBavarianGermanvarietydescribed
inthispaper(henceforthBavarianGerman)areprovidedin(2)and(3).Theconsonants
given in (2)arephonemic, except for theflap,which is anallophoneof /ʀ/, and the
palatalfricative[ҫ],whichisanallophoneof/x/.Bothallophonesaregiveninsquare
brackets,denotingtheirallophonicstatus.

(2) BavarianGermanConsonantInventory
Obstruents

VclessStops p t k
VcStops b d ɡ
Affricates pf ts ʧ
VclessFricatives f s ʃ [ҫ] x
VcFricatives v

Sonorants
Nasals m n ŋ
Liquids l[ɾ] ʀ

Thephonemicvowelsaregivenin(3),where(3a)containsphonemicmonophthongsand
(3b)phonemicdiphthongs.Itisimportanttonotein(3a)thattherearenofrontrounded
(umlauted)vowelsinthisdialectinanycontext(cf.similarvarietiesdiscussedinWiesinger
1990).3

 3Thevowelsinthedataprovidedinthispaperarenotmarkedforlength.Iamthankfultoananonymous
reviewerforpointingoutthatinastudyconcerningwordminimality,itwouldbedifficulttocapturethe
minimalwordrequirement(see,forexample,Hall1999,fordiscussionofthisprincipleconcerningStand-
ardGerman).However,thepresentstudyfocussesonfeaturesandsonorityofsonorantconsonantsandis
notconcernedwithsyllableweight(andsyllableweighthasnodirecteffectontheanalysisexploredhere).
This question is therefore left open to future research.
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(3) BavarianGermanVowelInventory
a. PhonemicMonophthongs

front back
high i ɪ ʊ u
mid e ɛ ə ɔ o
low a

b. PhonemicDiphthongs
front back

high
mid ɔɪ ̯
low aɪ ̯ aʊ̯

Theconsonantandvowelinventoriesin(2–3)willbeusedinthefollowingsections
to discuss several phonological processes in BavarianGerman and their theoretical
implications.

3. Liquid Vocalization
InBavarianGerman,thereisaproductiveprocessofLiquidVocalizationof/l/(firstdiscussed
bySchmeller1821:107–110;seealsoKranzmayer1956:119–121;Zehetner1985:55–66;
Wiesinger1990;Merkle2005:23–24;Noelliste2017)4andof/ʀ/(seeHall1992;1993;Wiese
1996forSG),wherebycoda/l/and/ʀ/arerealizedastheglides[ɪ]̯and[ɐ]̯,respectively.
Representativeexamplesofthisaregivenin(4a,b).5

(4) LiquidVocalization
a. [meɐ ̯~ me.ʀə] Meer~Meere ‘sea(s)’

[fə.liɐ ̯n~fə.li.ʀɐ] verlieren~Verlierer ‘to lose ~ loser’
[ʃtuɐ ̯~əʃtu.ʀɐe.sl]̩ stur~einsturerEsel ‘stubborn ~ a stubborn donkey’

b. [ʃpuɪ̯n~ʃpu.lɐ] spulen ~ Spuler ‘towind~winder’
[fɔɪ̯~fɔ.lɐ] voll ~ voller ‘full ~ fuller’
[ɛ.tsɔɪ̯n~ɛ.tse.lɐ]5 erzählen~Erzähler ‘to narrate ~ narrator’

c. [lɪҫt] Licht ‘light’
[ʃlo.fm̩] schlafen ‘to sleep’
[fə.liɐn̯] verlieren ‘to lose’

d. [ʀo.man] Roman ‘novel’
[ʃpʀe.çŋ̩] sprechen ‘to speak’
[pa.ʀa.le.lɐ] paralleler(m.nom) ‘parallel’

In(4a),[ʀ]alternateswith[ɐ]̯inwordssuchasMeer and Meere,wheretheconsonantsur-
facesinanonsetandtheglideinacoda.Thesamecanbeseenwiththelateralin(4b),
where[l]surfacesinonsetposition,andtheglide[ɪ]̯isrealizedinacoda.Non-alternating
examplesofliquidscanbeseenin(4c–d),where/l/surfacesastheconsonant[l]inanonset,
consonantcluster,andaword-internalonsetwithoutavocalizedcounterpartin(4c),and
/ʀ/surfacesasconsonantal[ʀ]inthesamesyllabicpositionsin(4d).

 4WhileLiquidVocalizationwasrecordedatearlierhistoricalstagesofBavarianGermandialects(cf.Schmeller
1821),itisconsideredaproductiveprocessinthisdialect,asitoccurswithinnewwordsinthelanguage.

 5Itcanbeseeninthisexamplethatthevowels[e]and[ɔ]alternatebeforeanunderlying/l/.Theinterested
readerisreferredtoNoelliste(2017)fordiscussionofhowthisvowelalternationcanbeaddressedinline
withthecurrentanalysis.
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Basedonthesedescriptions,LiquidVocalizationcanbeformulatedwiththerulesin(5):
Therhotic/ʀ/isrealizedas[ɐ]̯inacoda(see(5a));thelateral/l/isrealizedas[ɪ]̯ina
coda(see(5b)).

(5) LiquidVocalization
a. /ʀ/  [ɐ]̯ / V___(C)]σ
b. /l/  [ɪ]̯ / V___(C)]σ

TheoutputofLiquidVocalizationof/l/([ɪ]̯)isanon-syllabicelement;itisthesecond
partofadiphthong,whichIdefineasasyllabicvowelplusanon-syllabicvowel(glide),
whicharetautosyllabic.TheoutputofLiquidVocalizationof/ʀ/islikewiseanon-syllabic
vocalicelement–aglide([ɐ]̯). Ascanbeseeninthedatain(4),thecontextofLiquid
Vocalization is a syllable coda.Thus, rules for syllabificationwhichdetermineonsets,
nuclei,andcodasmustbeconsideredbeforeafinalanalysisofLiquidVocalizationcanbe
formulated.ThestepsforSyllabificationaregivenin(6).67

(6) Syllabification(adaptedfromKenstowicz1994:253–4;Wiese1996:52–53)
a. Parse[–consonantal]segmentsinthenucleus.
b. Createonsets,obeyingwellformednessconstraintsforsyllabicstructure.7
c. Createcodas,obeyingwellformednessconstraintsforsyllabicstructure.

Step(6a)specifiesthatanucleusisassignedviaSyllabification,andsteps(6b–c)create
well-formedclusters (asdefined in termsof sonority).Syllabification isapplied to the
wordsMeer and Meerein(7).Insteps(7a–b),nucleiandonsetsarecreated,respectively.
Instep(7c),/ʀ/isassignedtothecodainMeer,whileitisalreadyinanonsetinMeere 
(via(7b));thus,the/ʀ/inMeerundergoesLiquidVocalization,buttheonset/ʀ/inMeere 
doesnot(cf.thephoneticrepresentationsatthebottomof(7)).

(7) SyllabificationofMeer and Meere
UR /meʀ/ /meʀə/ 

 N  N N 

a. m  e  ʀ m  e  ʀ  ə 

O N O N O N 

b. m  e  ʀ m  e  ʀ  ə 

σ   σ    σ 

 O N C O N O N 

c. m  e  ʀ m  e  ʀ  ə 

PR [meɐ̯] [me.ʀə] 

 6AlthoughIadoptarule-basedframeworkhere,Itakeatheory-neutralstanceonthesegeneralprinciplesof
syllabification;thatis,thesameprinciplescouldbeformalizedwithinvariousframeworks.Formorediscus-
siononthesyllableandsyllabificationinvariousframeworks,seeZec(2007)andGoldsmith(2014).

 7SeediscussionoftheSonoritySequencingPrincipleinsection4.
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TheoutputofSyllabificationcreatesthecontextforLiquidVocalization,whichisanalyzed
hereusingfeatures(Sagey1986;McCarthy1988;seealsoHall2007;Mielke2011formore
recentdiscussion).ThefeaturesusedinthecurrentarticlefollowtheanalysisinNoelliste
(2017);thefeaturesystemwasproposedspecificallyforthisvarietyofBavarianGerman,
and featuresweredeterminedviaacontrastivehierarchy(seeDresher2009andrefer-
encestherein).Underthecontrastivehierarchyframework,thewayinwhichlanguages
assignfeaturestosegmentsdependsoncontrastspresentinthatlanguage;thus,thefeature
hierarchywhichisbestforagivenlanguagedependsonthatindividuallanguage’spho-
nologicalbehavior,e.g./ptk/inalanguageinwhichthosesoundsaretheonlystopsare
analyzeddifferentlythan/ptk/inalanguageinwhichtherearealso/bdɡ/.Thereare
threecentralconceptsofDresher’s(2009)framework,including:theSuccessiveDivision
Algorithm(SDA)(Dresher2003;2008),whichisanalgorithmfordeterminingcontrastive
specificationsinalanguage;theContrastivistHypothesis,whichstatesthat“onlycontras-
tivefeaturespecificationsareactiveinthephonology”(Dresher2009:75)(seealsodis-
cussioninD.C.Hall2007:20);andtheModifiedContrastiveSpecification(MCS),which
Dresher(2009)explainsisacombinationoftheContrastivistHypothesisandthecontras-
tivehierarchy.Dresher(2009:163–164)describesMCSasfollows:

Inthismodel,complexityinrepresentationsisdrivenbybothcontrastandmark-
edness.Assumingthateachfeaturehasamarkedandunmarkedvalue,MCSposits
that onlymarked features count toward complexity; thus, segmentswith fewer
marked features are less complex than thosewithmoremarked features.MCS
proposesthatcontrastsaredeterminedbytheSDAoperatingonahierarchyoffea-
tures. Since a more marked representation is permitted only if needed to establish 
acontrastwithalessmarkedone,thetheoryofMCSleadsustoexpectarelation
betweentheamountofsegmentalmarkednessasystemallowsandthenumberand
nature of contrasts it has.

TheMCSframeworkwasappliedtoBavarianGermanphonemesinthehierarchiesin(8–9)
todeterminecontrastivefeaturesforBavarianGerman;allconsonantsare[+consonantal]
andallvowels[–consonantal].Itisimportanttonotethat,inusingafeaturehierarchy,not
allsegmentsarespecifiedforeachpotentialfeature.Forexample,thefeature[continuant]
isonlydistinctive forobstruents in(8a)andnotsonorants in(8b).Likewise,[nasal] is
distinctiveonlyforsonorantsandnotobstruents.Whenasegmentisnotcontrastivefora
certainfeature,ithasnospecificationforit.Forexample,onlycoronalfricativescontrast
intermsofthefeature[anterior];thuscoronalfricativeshavespecificationsfor[anterior],
but the coronal stops /t/ and /d/ do not.

(8) HierarchyforContrastiveFeaturesofBavarianGermanConsonants:
[sonorant]>[continuant],[nasal]>Dorsal,Coronal,Labial>[anterior],
[voice]
a. Bavarian German Obstruents

[+son] [-son] 

(see 8b) [+continuant] [-continuant] 

        COR         DORS LAB      COR        DORS  LAB 

[+ant] [-ant]   /x/   VC   /f/  VC   /t/   VC  /k/  VC     /p/ 

 /s/      /ʃ/   /v/  /d/   /ɡ/          /b/ 
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b. Bavarian German Sonorant Consonants

[+son] [-son] 

[+nasal] [-nasal]   (see 8a) 

COR   DORS       LAB         COR DORS 

 /n/     / /      /m/  /l/   / / 

ThecontrastivehierarchyforBavarianGermanvowelsisgivenin(9).Inthishierarchy,all
vowelsare[+sonorant](and[–consonantal]),andtheyaredistinguishedbytheirPlace 
features(Coronal, Dorsal, and Labial),aswellasfeaturevaluesforheight([+/–high])
and tenseness ([+/–ATR]). I follow Pulleyblank (1988); Hume (1992); van deWeijer
(1994:38ff);Clements&Hume(1995);Rice(1995);Robinson(2001);andGlover(2014)
inanalyzingfrontvowelsasCoronal.

(9) HierarchyforContrastiveFeaturesofBavarianGermanVowels:
Place>Coronal,Labial,Dorsal>[ATR]>[high]

NO PLACE PLACE 

 / / CORONAL    LABIAL DORSAL 

[+ATR]    [-ATR]  [+ATR] [-ATR]   /a/ 

  [+high]  [-high]  [+high] [-high]     [+high]  [-high]  [+high]  [-high] 

  /i/ /e/  / /   / /         /u/         /o/ / / / / 

Eachnon-syllabicvocalicsegment(i.e.off-glidesofdiphthongsandvocalizedliquids)has
itsownrootnodeaswellasitsownsetofplacefeatures.Thediphthong/aɪ/,forexample,
iscomprisedofthefeaturesfor/a/nexttothosefor/ɪ/;theformersegmentis[+sonorant,
–consonantal,Dorsal],and the latter segment is [+sonorant,–consonantal,Coronal].
Sincethereisnocontrastbetween/aɪ/andadiphthongsuchas*/aɛ/,theonlyplacefea-
tureneededforthesecondelementwhenitis/ɪ/isCoronal;[high]isredundant.Thatis,
becausethereisnocontrastbetweenanon-syllabichighcoronalandacoronalatanother
height,the/ɪ/inthediphthong/aɪ/isnotdistinctivefor[high].Incontrast,themonoph-
thong/ɪ/mustbearthefeature[+high](cf.(9))becauseitcontrastswith/ɛ/.Thesame
pointholdsfor[ATR]becausethereisnocontrastbetween/ai/withatense/i/and/aɪ/with
alax/ɪ/.ThemaindifferencebetweenCoronalmonophthongsandthe/ɪ/componentof
thediphthongsisthattheCoronalmonophthongshavefeaturevaluesforboth[high]and
[ATR],whilethe/ɪ/segmentindiphthongsdoesnot.Thus,thereisonlyonenon-syllabic
frontvoweloptionfordiphthongs,soitisnotimportanttostateotherphonologicalfeatures
ofthisvowel,sincetheyvarywitheachutterancebutstillmaintaintheirdistinguishingfea-
ture Coronal.ThesameprinciplesholdforoffglidesproducedthroughLiquidVocalization:
thevocalicoutputsofthisruleonlycontainrelevantplacefeatures;i.e.[ɪ]̯and[ɐ]̯areonly
specifiedintermsoftheplacesofCoronal and Dorsal, respectively.
Featurematricesfortheliquids/l/and/ʀ/,aswellastheirvocalizedcounterparts,are
givenin(10).Itcanbeseenin(10)thatthedifferencebetween[l]andvocalized[ɪ]̯isthe
valueforthefeature[consonantal].Likewise,theonlydifferencebetween[ʀ]andvocal-
ized[ɐ]̯isalsothevalueforthefeature[consonantal].
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(10) Featuresofliquidsandtheirvocalizedforms
/l/ [ɪ]̯ /ʀ/ [ɐ]̯

[sonorant] + + + +
[consonantal] + ‒ + ‒
[nasal] ‒ ‒ ‒ ‒
Place    
Coronal  
Dorsal  

IarguethatLiquidVocalizationinvolvesonlythechangeinthefeature[consonantal].
Thatis,placefeaturesdonotchangewhentheliquids/l/and/ʀ/become[ɪ]̯and[ɐ]̯.8 
Giventhefeaturesin(10),thefinalversionofLiquidVocalizationcanbestatedasin(11).

(11) LiquidVocalization(finalversion):
  N  C 

+son
+cons [-cons] / [-cons] ___ ([+cons]) 
-nas

Liquid Vocalization states that a liquid (non-nasal sonorant consonant) becomes
[–consonantal]when it is inacoda(i.e. followsanuclearvowel).LiquidVocalization
makesnoreferencetoplacebecausewhenaliquidvocalizes,itretainsitsplacefeatures.

Additional support for the place features of the liquids proposed here comes from their 
interactionwiththedorsalfricative.AsinStandardGerman,BavarianGermanhasapro-
cessofDorsalFricativeAssimilation,wherebythedorsalfricativeisrealizedaspalatal[ç]
followingcoronal(i.e.front)soundsandasvelar[x]followingdorsal(i.e.back)sounds
(fordiscussionofStandardGerman,seeWiese1996).Thedatain(12a)showthatwhen
theBavarianGermandorsalfricativefollowsthelateral/l/,thepalatalfricativesurfaces,
whileafter theuvular trill /ʀ/, thevelar fricative surfaces in (12b). I followNoelliste
(2017:156–160) in considering theseBavarianGermandataasanassimilationof the
dorsalfricativetotheplaceoftheprecedingliquid.Inorderforthesedatatosurfacein
thisway,thelateral(anditsvocalizedcounterpart)isnecessarilyspecifiedasCoronal, 
andthetrill(anditsvocalizedcounterpart)isspecifiedasDorsal.

(12) DorsalFricativeAssimilation(Noelliste2017:156–157)
a. Sequence of /lx/

[mʊɪҫ̯] Milch ‘milk’
b. Sequenceof/ʀx/

[ʃtɔɐx̯] Storch ‘stork’

AlthoughsouthernGermanrhoticsareoftendescribedashistoricallyCoronal[r], I
argue that theBavarianGerman rhotic trill functions asDorsal phonologically. Even
though some Bavarian speakers pronounce the consonantal rhotic as [r] today, many
ofthesesamespeakersstillhavevocalizationof/l/whichisrealizedasCoronal[ɪ]̯.9 
Additionally,inthecontextofDorsalFricativeAssimilationin(12),thepalatalfricative
onlysurfacesafter/l/,andnotaftertherhotic;iftherhoticfunctionedphonologicallyas
Coronal,onewouldexpectthepalatal[ç]tosurfaceafterit.Thus,thedatainthissection
suggestthateventhoughthephoneticimplementationofthetrillmaybeCoronal[r]in

 8Contrastisretainedfor/ʀ/and/l/whentheysurfaceasvocalized[ɐ]̯and[ɪ]̯afterbackvowels;compare,forexam-
ple,thewordsTor‘gate’andvoll‘full’,whichareproducedas[tɔɐ]̯and[fɔɪ]̯respectively(Noelliste2017:132).

 9ForanoverviewofmodernBavarianGermandialects,seeRowley(1990)andWiesinger(1990).
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certain varieties, the Bavarian German rhotic trill functions as Dorsal,regardlessofthe
phoneticplaceofarticulation.UnderthisanalysiswhereBavarianGermanrhoticsfunction
asphonologicallyDorsal, Coronal may not be a necessary feature for Bavarian German 
rhotics,eveniftheywerehistoricallyCoronal.
Incontrasttotheliquidsdiscussedinthissection,whichwereinthecoda,thenextsec-
tiondealswiththerealizationofliquidswhentheyaresyllabicinnature;i.e.whenthey
surface as the syllable nucleus.

4. Syllabic Liquids
BavarianGermansonorantconsonants(liquidsandnasals)occurfrequentlyincodaclus-
ters.See,forexample,thedatain(13).10

(13) PossibleWord-FinalConsonantClusters
a. /ʀ/-consonant

/-ʀt/ [ɔɐt̯] Ort ‘place’
/-ʀm/ [ɔɐm̯] Arm ‘arm’

b. /l/-consonant
/-ld/ [bʊɪt̯] Bild ‘picture’
/-lm/ [fʊɪm̯] Film ‘film’

c. nasal-obstruent
/-nd/ [kɪnt] Kind ‘child’

Eachexample in (13)conforms to theSSP(seeSelkirk1984;Blevins1995;Zec2007;
Parker2011)in(14)andthesonorityhierarchyin(15);i.e.eachexampleshowsafallin
sonority from the nucleus to the coda.

(14) Sonority Sequencing Principle: A syllable rises in sonority from the onset to 
thehighestpoint,thenucleus,andfallsinsonoritytothecoda.

(15) GeneralSonorityHierarchy(Clements1990)
vowels>glides>liquids>nasals>obstruents

Consideringthedatain(13),amoreexactgeneralizationcanbemadeconcerningcodas;
thisisgivenin(16).TheCodaGeneralizationisessentiallyasubsetoftheSSP,tailored
specificallytocodas.

(16) Coda Generalization: Coda clusters must fall in sonority.

Incontrasttothedatain(13),whenafinalconsonantclusterrisesinsonority,thatfinal
consonantwillnotbeabletobeparsedasacodawithoutviolatingtheCodaGeneralization
(i.e.theSSP).See,forexample,thedatain(17).11FollowingauthorssuchasHall(1992;
1993)andWiese(1996),Ianalyzewords,suchasthosein(17a)inwhich/ʀ/vocalizessyl-
labically,withoneunderlyingsegmentfor[ɐ],ratherthantwosegments(i.e./əʀ/).While
someauthors(see,forexample,Moulton1962)applythetwo-segmentunderlyingmodel,
the phonological behavior of this dialect does not necessitate an extra underlying seg-
ment;thatis,theseimpossibleword-finalclusterscanberepairedthroughsyllabification
processes(cf.Hall1992;Wiese1996),andIthereforeanalyzethisdialectwiththesimpler

 10WhileIdonotgiveanentirelistofallpossiblecombinationsofcodaclusters,awordsuchas(13c),for
example, is representative of the combination of nasal plus obstruent. There is no implication that every 
obstruent can occur after every nasal.

 11Aswiththedatain(13),thewordsin(17)arerepresentativeofthesetypesofcombinations;thislistisnot
exhaustive.
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underlyingrepresentationof/ʀ/.Thesamereasoningappliesforthedatain(17b–c),where
thereisanunderlyingsequenceofconsonants;i.e.schwaisnotgivenasunderlying.1213

(17) ImpossibleWord-FinalConsonantClusters
a. consonant-/ʀ/

/-dʀ/ [bʀu.dɐ] Bruder ‘brother’
/-mʀ/ [tsɪ.mɐ] Zimmer ‘room’
/-lʀ/ [ʃpi.lɐ] Spieler ‘player’

b. consonant-/l/
/-tl/ [ti.tl]̩ Titel ‘title’
/-ŋl/ [ɛ.ŋl]̩ Engel ‘angel’
/-ʀl/ [kɔ.ɾl]̩13 Karl ‘Charles’

c. obstruent-nasal
/-tn/ [ʀo.tn̩] raten (inf) ‘toguess’

Eachcluster in(17)eitherrises insonority(e.g./-dʀ/ in(17a))orexhibitsasonority
plateau(e.g./-lʀ/in(17a));thus,theseclusterswouldviolatetheCodaGeneralizationif
theywereparsedascodaclusters.Asshowninthedatain(17),whenafinalsequenceof
consonants does not exhibit a sonority fall, then the second consonant is syllabic. These 
finalsonorantsthatareunabletobesyllabifiedwithoutviolatingtheSSParesyllabified
viaSonorantSyllabificationin(18).14

(18) Sonorant Syllabification:Whenasonorantcannotbeparsedintoapreceding
syllable,itisassignedanucleus.

SonorantSyllabificationcanbeseenin(17b–c)for/l/and/n/.However,thereisanaddi-
tionalchangewhen/ʀ/ismadesyllabic:syllabic/ʀ/isrealizedasthevowel[ɐ].Therule
in(19a)accountsforthatchange.Itstatesthatan/ʀ/whichisinthesyllablenucleus(N)
isrealizedas[ɐ].SyllabicR-Vocalizationisalsogivenwithfeaturesin(19b).

(19) SyllabicR-Vocalization
a.   N 

/ / [ ] / ____ 
b.b. +son   N 

+cons
DORS à [-cons] / ____ 
-nas

SyllabicR-VocalizationisdifferentfromLiquidVocalizationintermsoftheenvironment
of therule;LiquidVocalizationoccurs in thesyllablecoda(i.e.after thestemvowel),
whileSyllabicR-Vocalizationoccurswhen/ʀ/isinthesyllablenucleus.Thus,theoutputs
ofthesetworulesaredifferent:LiquidVocalizationproducesaglide(inthecoda),while
SyllabicR-Vocalizationproducesavowel(inthenucleus).

 12IfollowHall(1992:33–37)andWiese(1996:242–248),whoargueforunderlyingformswithoutschwain
StandardGermanforthesetypesofconsonantclusters.Theiranalysesarebasedonalternationsofschwa
andzerowithinonemorpheme,suchasthemorpheme/aːtm/,whichcanberealizedwithschwaasAtem 
[aː.təm]‘breath’orwithoutschwaasAtmung [aːt.mʊŋ]‘breathing’(Hall1992:34).Wiese(1996:243)gives
asimilaralternationwiththerhotic(Filter ~ Filtr + at),whichlendssupportforhisanalysisoftheseclusters
withoutunderlyingschwa.Asinmyanalysis,theconsonantclustersinHall(1992)andWiese(1996)are
repairedthroughsyllabicprocesses,ratherthanthroughschwadeletioninanexamplesuchasAtmung.

 13Theflapallophoneof/ʀ/,whichsurfacesbeforesyllabic/l/,willbediscussedinthefollowingsection.
 14SeeHall(1992:35)forasimilaranalysisinStandardGerman.
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AfterSonorantSyllabificationappliestoaword,consonantsprecedingasyllabicsono-
rantarere-syllabifiedasanonsettothatsyllable.15ThisstepisshownasResyllabification16 
inthederivationin(20),whichillustratesthestepsforsyllabifyingword-finalsonorant
consonants.(20a)containsacodaclusterfallinginsonority;thusitadherestotheCoda
Generalization.(20b)containsaconsonantclusterwithrisingsonority([tl]),while(20c)
showsasonorityplateau([lʀ])ofthefinalconsonants.Sincethefinalsonorantsin(20b–c)
wouldviolate theCodaGeneralization ifbothconsonantswereparsed in thecoda, the
secondword-finalsonorantineachwordcannotbeparsedbySyllabificationalone.These
sonorantsconsequentlyundergoSonorantSyllabification,andtheprecedingconsonants
arere-syllabifiedintotheonset(Resyllabification).(20c)showsthatSpieleralsoundergoes
SyllabicR-Vocalization,and(20a)displaysLiquidVocalizationinspulen.17

(20) SyllabificationofSonorants17

a.‘to wind’ b.‘title’  c.‘player’ 
UR /ʃpuln/ /titl/ /ʃpilʀ/ 

  σ   σ   σ 

       N      N   N 

Syll 1 ʃ  p  u  l  n t   i   t   l ʃ  p  i  l  ʀ 

 σ   σ   σ 

 O   N      O N  O  N 

Syll 2 ʃ  p  u  l  n t   i   t   l ʃ  p  i  l  ʀ 

 σ   σ   σ 

 O   N   C   O N C  O  N C 

Syll 3 ʃ  p  u  l  n t   i   t   l ʃ  p  i  l  ʀ 

  σ σ   σ   σ 

  O N C N  O  N C N 

SS   ----- t   i   t   l ʃ  p  i  l  ʀ 

 σ       σ  σ  σ 

 O N  O N  O  N  O N 

Resyll   ----- t   i   t   l ʃ  p  i   l   ʀ 

SRV   -----  -----   ʃpi.lɐ 

LV  ʃpuɪ̯n   -----  -----  

PR  [ʃpuɪ̯n]   [ti.tl̩]  [ʃpi.lɐ] 

 15ThisfollowsaprinciplecommonlydiscussedinphonologicalliteratureonsyllablesknownastheMaximal
OnsetPrinciple(seeBlevins1995:99foranoverview),wherebyonsetsaremaximizedbeforecodas.

 16Compare to theResyllabificationConvention fromClements&Keyser (1983:37),aswellasdiscussion
concerningStandardGermaninHall(1992:59–63)andWiese(1996:244).

 17Thefollowingabbreviationsareusedfortherules:Syll=Syllabification,SS=SonorantSyllabification,
Resyll=Resyllabification,SRV=SyllabicR-Vocalization,LV=LiquidVocalization.
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AnotherinstancewhenasyllabicliquidsurfacesistheBavarianGermandiminutive,which
isthesuffix[l]̩,e.g.Häusl for Haus(Merkle2005:106–109).18Representativeexamples
aregivenin(21).19

(21) DiminutiveSuffix19
a. Stem-finalObstruents

[ɡʀop~ɡʀa.bl]̩ Grab ~ Gräbl ‘grave~littlegrave’
[aŋ.ɡɛ.bot~aŋ.ɡɛ.bo.tl]̩ Angebot~Angebotl ‘offer~littleoffer’
[tok~ta.ɡl]̩ Tag~Tägl ‘day ~ little day’
[ɡʀof~ɡʀa.fl]̩ Graf~Gräfl ‘count ~ little count’
[tɪʃ~tɪ.ʃl]̩ Tisch ~ Tischl ‘table ~ little table’
[ʀeç~ʀe.çl]̩ Reh~Rehl ‘deer ~ little deer’

b. Stem-finalNasal
[tsaʊ̯n~tsaɪ.̯nl]̩ Zaun~Zäunl ‘fence ~ little fence’
[ʀɪŋ~ʀɪ.ŋl]̩ Ring~Ringl ‘ring~littlering’

Thedatain(21a–b)showtheBavarianGermandiminutive[l]̩occurringafterobstruents
andnasals.Whenthediminutive isaddedtoastem, themorpheme-finalconsonant is
re-syllabifiedastheonsetofthefollowingsyllable([l]̩).Forexample,inthewordpair
Tisch ~ Tischl,thestem-final[ʃ]ofTischissyllabifiedastheonsetofthesecondsyllable
in Tischl[tɪ.ʃl]̩.
Asthedatainthissectionshow,syllabicliquidsarerealizeddifferentlyinnuclei:the
syllabic lateral is realizedasconsonantal[l]̩,while thesyllabicrhoticundergoes the
rulein(19)andisrealizedasvocalic.Itisunclearwhyoneliquidisrealizedascon-
sonantalinanucleus,whiletheotherisrealizedasvocalic.Onepotentialsolutionis
thatthereissomerestrictiononword-finalhighvowels,whichblockssyllabic[l]̩from
vocalizinginanucleus.Anotherpotentialanalysisisarestrictionconcerningmanner,
whichblocksatrilledsegmentinanucleus.Forspacereasons,Ileavethisquestionopen
for future research.
Thenextsectiondealswithoneparticulartypeofword-finalconsonantclusterwhich
resultsinasyllabicsonorant:thesequence/ʀl/,whichisrealizedinBavarianGerman
withaflapallophone.

5. Flapping
WordssuchasSpieler in(17)showthattheunderlyingsequenceoftheliquids/-lʀ/
isrealizedas[-lɐ]viaSyllabicR-Vocalizationin(19).Thereversesequenceof/ʀl/,
however,isdifferent,asitsurfaceswithaflapallophoneof/ʀ/.Forexample,theword
Kerl/kɛʀl/‘guy’isproducedas[kɛ.ɾl]̩inBavarianGerman.Thisdifferssignificantly
from the SG realization of Kerl,which isparsedas [.kɛʀl.]because the/ʀ/and the
/l/formalegalcodacluster(Hall1993;2002;Wiese1996).The/ʀ/thenoptionally
undergoesR-VocalizationinSG,andthewordsurfacesas[kɛɐ̯l](oras[.kɛʀl.]).The
currentsectioninvestigatestheseBavarianGermanrealizationsof/ʀl/as[ɾl]̩viaarule
ofFlapping.
DatawiththeBavarianGermanflapinwordsendingin/ʀl/aregivenin(22).

 18The realizationof thediminutive suffixas [l]̩ is theBavarianGerman reflexofSG -lein (e.g.Häuslein).
SeealsoHall(2009),whoanalyzesadifferentBavarianGermandialectfromSchatz(1897),inwhichthe
diminutivesurfacesas[-lə].

 19Noformsarepresentinmycorpuswithastem-finallabialnasal[m].Thisisanaccidentalgap.
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(22) Word-final/-ʀl/
[kɔ.ɾl]̩ Karl ‘Charles’
[kɛ.ɾl]̩ Kerl ‘guy’
[kvɪ.ɾl]̩ Quirl ‘beater’
[ʃmaŋ.kə.ɾl]̩ Schmankerl ‘delicacy’
[ka.ʃpə.ɾl]̩ Kasperl ‘clown’
[sa.kə.ɾl]̩ Sackerl ‘bag’
[tsveɐ.̯ɡə.ɾl]̩ Zwergerl ‘munchkin’

Itcanbeobservedthatwhen/ʀl/isword-final,aflapallophoneof/ʀ/surfacesastheonset
ofasyllablewith[l]̩asthenucleus.Thedatain(23)showthatthisoccursword-internally
inthefirstpartofacompound;inthiscontext/ʀl/isalsorealizedas[ɾl]̩.

(23) Word-internal[ɾl]̩
[pɛ.ɾl.̩mʊt] Perlmutt ‘mother of pearl’
[vɪ.ɾl.̩pul] Whirlpool ‘whirlpool’
[fɔ.ɾl.̩bɛɐk̯] Vorarlberg ‘Vorarlberg’
[ɛ.ɾl.̩kɪ.nɪk] Erlkönig ‘erlking’
[ta.fə.ɾl.̩klas.lə] Taferlklassler ‘firstgrader’
[ʃtɛ.kə.ɾl.̩fɪʃ] Steckerlfisch ‘fishonastick’

Iconsider/ʀ/tobetheunderlyingrepresentationandnottheflapbecausethelattersoundhas
arestricteddistribution.[ɾ]occursinanonsetbeforesyllabic[l]̩,while[ʀ]occursinallother
onsetpositions(i.e.elsewhereinonsets):word-initially,asin[ʀot]‘red’;word-internally,as
in[le.ʀɐ]‘teacher’,andinaconsonantcluster,asin[bʀu.dɐ]‘brother’.Datawithalterna-
tions,suchasthosein(24),providefurtherevidencethattheflapisanallophoneof/ʀ/.The
datain(24)showthattherealizationof/ʀl/withaflapalsooccursacrossmorphemeswhen
thediminutivesuffix[l]̩attachestoawordendingin/ʀ/.Intheseexamples,theglide[ɐ]̯(via
LiquidVocalizationin(11))alternateswiththeflap[ɾ].20

(24) DiminutivewithStem-Final/-ʀ/
[aʊ̯.toɐ̯~aʊ̯.tɔ.ɾl]̩ Autor ~ Autorl ‘author ~ little author’
[poɐ̯~pa.ɾl]̩ Paar ~ Pärl ‘pair ~ little pair’

When/ʀ/occursbeforeanon-syllabic/l/,/ʀ/undergoesLiquidVocalization.Forexam-
ple,inwordslikefehlerlos‘flawless’andnatürlich ‘naturally’,/ʀ/issyllabifiedinthecoda,
whilethe/l/of-los and -lichissyllabifiedintheonset.21
Kranzmayer(1956:124)describesdatalikethosein(24)asbeinginstanceswhererl is 

realized as dl, so the trilled risrealizedmoreasavoicedobstruent,thoughhedoesnotgive
IPAtranscriptions(includingsyllabifications)forhowthiswouldbepronounced.Itisclear
thatKranzmayerisdescribingtheprocessoccurringinthedataIgivein(22–24);however,
asshowninNoelliste(2017),BavarianGerman[d]and[ɾ]aredifferentphonetically.
Incontrasttotherhoticinthesequence/ʀl/,thelateral/l/in/lʀ/isnotrealizedasa
flaporsomeotherallophoneof/l/.Datashowingsequencesof/lʀ/arepresentedin(25),
whereitcanbeobservedthat/ʀ/surfacesasthevowel[ɐ](viaSyllabicR-Vocalization),
whichisthenucleusofasyllablewithinitial[l].

 20Recallthedatain(4a),whichcontainedexamplesofalternating[ʀ]and[ɐ]̯;compare,forexample,the
wordsMeer and Meere‘sea’and‘seas’,whicharerealizedas[meɐ̯~me.ʀə].Isuspectthatthereisathird
realizationfor/ʀ/inthismorpheme;namely,IbelievethediminutiveofMeerwouldberealizedas[me.ɾl]̩.

 21Idonothavetheseparticularexamples inmycorpus,but Iexpect thesesequenceswouldbehave in
thisway,consideringthephonologicalpatterningofthedialectdiscussedabove.Intheworderstaunlich 
‘astonishing’,forexample,thesuffix-lich isparsedasdescribedhere:[eɐ̯.ʃtaʊ̯n.lɪҫ].
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(25) Word-final/-lʀ/
[ʃpi.lɐ] Spieler ‘player’
[ve.lɐ] Wähler ‘voter’
[fɔ.lɐ] voller ‘fuller’
[ʃvu.lɐ] schwuler (m.nom) ‘gay’
[ʃtaɪ.̯lɐ] steiler (m.nom) ‘steep’

Arulewhichaccountsfortheflapallophoneisgivenin(26).

(26) Flapping
+son

+cons
-nas [ ] / __ [l] 

DORS

Flappingstatesthatadorsalsonorantnon-nasalconsonant(i.e./ʀ/)isrealizedastheflap
[ɾ]beforeasyllabic[l]̩.(27)incorporatesFlappinginaderivationforsequencesofunder-
lyingsonorityplateauxwithliquids.IdonotdivideSyllabificationintothethreesteps;I
simplygiveoneoutputwhereallthreestepshaveapplied.Inthefirststep,Syllabification
cannotapplyto/ʀ/in(27a)or/l/in(27b)becauseBavarianGermandoesnotallowfor
codaclusterstocreateasonorityplateau(cf.theCodaGeneralizationabove).Therefore,
SonorantSyllabificationappliestobothwords,followedbyResyllabification.Syllabic/ʀ/
vocalizesin(27a),and/ʀ/undergoesFlappingin(27b)beforeasyllabic[l]̩.22

(27) Sonorityof/lʀ/and/ʀl/22

a. ‘player’ b. ‘guy’
UR    /ʃpilʀ/ /kɛʀl/

 σ   σ 

 O   N   C   O N C 

Syll ʃ  p   i l  ʀ k  ɛ  ʀ  l 

       σ      σ   σ      σ 

 O   N   C N   O N C N 

SS ʃ  p   i l  ʀ k  ɛ  ʀ   l 

    σ         σ  σ       σ 

 O   N   O  N  O N  O N 

Resyll ʃ  p   i l   ʀ   k  ɛ   ʀ  l 

SRV   ʃpi.lɐ  ----- 

FL  -----   kɛ.ɾl̩ 

PR  [ʃpi.lɐ]   [kɛ.ɾl̩] 

 22Inthisderivation,FL=Flapping;theotherabbreviationsusedherearethesameasthosein(20).
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Wordsendingin/ʀl/showthatwhileLiquidVocalizationsareveryprevalentinBavarian
German,/ʀ/doesnotvocalizebeforeasyllabic[l]̩.Instead,thesonorityplateau/ʀl/sur-
faceswiththerealizationoftheflapallophoneof/ʀ/inthesyllable[ɾl]̩.
Theonlyotherexistingphonologicalanalysisofasimilarprocess(ofwhichIamaware)
isHall (2009),whoanalyzesdata fromanotherBavarianGermandialectdescribed in
Schatz(1897),whereunderlying/rl/isrecordedas[dl]withinandacrossmorphemes.
Forexample,thewordKerlisrecordedas[kxɑːdl](Hall2009:16),whichcanbecom-
pared to the variety described here,whereKerl surfaces as [kɛ.ɾl]̩. Hall analyzes this
changefrom/r/to[d]asadissimilationofthefeature[liquid],sincetheliquid/r/is
describedastheobstruent[d]inthecontextoftheadjacentliquids/rl/.Thedatacol-
lectedfromthecurrentdialectareverysimilar,wherethesamecontext–adjacentliquids
/ʀl/–producesanoutputinvolvingachangeintherhotic.TheseBavarianGermandata
clearlyshow,however,asurfaceflap,andnottheobstruent[d](cf.discussionabove).
Therefore,BavarianGermanFlappingdescribedherecannotbeliquiddissimilation,as
thetrill/ʀ/(aliquid)isrealizedasaflap(alsoaliquid),inthesequence/ʀl/.Thatis,
[liquid]doesnotdissimilatewhen/ʀl/ is realizedas [ɾl]̩because theoutput contains
adjacentliquids,unlikeintheanalysisgiveninHall(2009).IfFlappingintheBavarian
Germandialectdescribedhereweretobesomekindofdissimilation,itisunclearwhich
featuredissimilates,sinceitcannotbe[liquid].
Consideringthediscussionabove,animportantquestionremains:Whydoesaflapallo-
phonesurfaceatall,particularlywhenthisistheonlypositioninthedialectwhereaflap
isrealized?ThenextsectionpresentsthesolutionthatFlappingisarepairtothesonority
plateauinthesyllable[ʀl]̩,whichiscreatedbytheoutputofSonorantSyllabificationand
Resyllabification(cf.(27)).Ifollowrecentliterature(cf.Parker2008)inanalyzingthe
sonorityoftherhotics[ʀ]and[ɾ]atdifferentlevelsofthesonorityhierarchyandpropose
adialect-specificsonorityhierarchywhichcanaccountfortheseBavarianGermandata.
Dataforarepairofadjacentnasalsprovideadditionalevidenceforhowthisdialecthan-
dles sonority plateaux of sonorant consonants.
AnadditionalquestionconcernstheplacefeaturesoftheBavarianGermanrhotics[ʀ]
and[ɾ].IntheBavarianGermandata,Flappingchangesaplacefeature,astheunderlying
Dorsal/ʀ/isrealizedasCoronal[ɾ].Thisplacechangemaybelinkedtoamarkedness
constraintagainstuvulartaps,whichappeartobecross-linguisticallyrare(Wiese2011).23 
Otherpotentialrhoticallophones(e.g.thefricative[ʁ]),wouldrequireevenmorefea-
turalchanges.24A similar situation isdescribed inLahrouchi (thisvolume),where the
authordescribesdataofFrenchloanwordsadoptedintoMoroccanArabicandBerber,in
whichtheFrenchuvularfricative[ʁ]isrealizedasthecoronalflap[ɾ].Lahrouchiargues
thatthisadaptationisdrivenbyphonotactics(i.e.phonology),andnotthephoneticiden-
tityoftheFrenchuvularfricative.Acomparableargumentcanbemadefortheflapping
datahere,wheretheBavarianGermanphonologydrivesachangeintherealizationofthe
rhotic,andcertainchangesinfeaturesaretheresult.25

 23SeeStorto&Demolin(2012:333–334)fordiscussionofthisraretapintheSouthAmericanlanguageof
Kuikuro.Iamgratefultoananonymousreviewerforthisreference.

 24Thanksgotoananonymousreviewerforthispoint.
 25AnotherpotentialfeaturewhichchangesintheprocessofFlappingis[continuant].Asaliquid,theflapis
[+consonantal]and[+sonorant].Recallthatunderthecurrentanalysis,sonorantconsonants(including
liquids)arenotmarkeddistinctivelyforthefeature[continuant];Place distinguishesbetweentheliquids
/ʀ/and/l/(cf.thefeaturesin(10)anddiscussionaboutDorsalFricativeAssimilationinsection3).If/ʀ/
weremarkedas[+continuant]intheBavarianGermanfeaturesystem,thenFlappingcouldturn/ʀ/into
a [–continuant] sound.FollowingDresher (2009),according to theContrastivistHypothesis,distinctive
featuresonlyapplytounderlyingsegmentsandshouldnotdependonallophonicprocesses(suchasFlap-
pinginBavarianGerman).FlappingappearstobeoneoftheinstanceswheretheContrastivistHypothesis
initspurestformistoostrong(Dresher2009:206–209);thatis,specificationforthefeature[continuant]
isneededforanallophonicprocess,eventhoughitisnotdistinctiveforunderlyingliquids.Fordiscussion
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Severalotherauthorshavediscusseddatadescribingdifferenceswithin theclassof
rhoticsbetweenflapsandotherrsounds.See,forexample,Jatteau(thisvolume),who
describesasituationinAncientGreek,whereroot-initialtrilled[r]isstrengthened(gem-
inated),andlenisr(theflap[ɾ])isrestrictedfromsurfacingword-initially.Thatis,the
trillandflapbehavedifferentlyinthislanguage.Botharticlesmentionedabove(Jatteau
this volume; Lahrouchi this volume) lend support to the current analysis where the
behavioraldifferencesbetweena trilledrhoticand theflap[ɾ] isphonologically (not
phonetically)determined.

6. Sonority
6.1 Sonority of Liquids
Sonorityhasbeenwidelydiscussedintheliterature,andmanyauthorshavepositedboth
language-specific,aswellasuniversalsonorityhierarchiestoaccountforphonological
behaviorsof segments invarious languages.Forexample,data suchasSGKerl /kɛʀl/
[kɛɐl̯],where/ʀ/vocalizesbeforeword-final/l/,haveledscholarstoposittheGerman-
specificsonorityhierarchyin(28).

(28) GermanSonorityHierarchy(Wiese1996;Hall2002):
vowels>glides>rhotics>laterals>nasals>obstruents

While thisGermansonorityhierarchy isexplanative forSGdata, itcannotaccount for
the BavarianGerman facts, aswords likeKerl from (22) have no LiquidVocalization.
Rather,wordswiththetautosyllabicsequence/ʀl/arerealizedwithtwosyllables,suchas
BavarianGerman[kɛ.ɾl]̩Kerl.
RecentphoneticresearchonRomancelanguages(seeParker2002;2008;2011:1177)26 
hasalsoarguedforauniquesonorityhierarchy,suchasthatgivenin(29).Inthishierar-
chy,whichisintendedtobeapplicablecross-linguistically(i.e.itisuniversal),rhoticsare
dividedintoseveralclassesofdifferentsonoritylevels,withlateralsbetweenflapsand
trills.

(29) Cross-LinguisticImpermutableHierarchy(Parker2008):
…flaps>laterals>trills…

AsisthecasewiththeGermansonorityhierarchyin(28),ahierarchysuchas(29)alsocan-
notaccountfortheBavarianGermandatabecauseinthishierarchy,flapsaremoresono-
rousthanlaterals.Thatis,following(29),asyllablesuchas[.ɾl.̩]wouldviolatetheSSPin
(14),whereasthesyllable[.ʀl.̩]wouldbelicit,assonoritywouldrisefromtheonset(trill)
tothenucleus(lateral).TheBavarianGermandata,however,suggestthattheoppositeis
trueinthisdialect:trillscreateasonorityplateauwithlaterals,andflapsarephonologi-
callylesssonorousthanlaterals.Thus,thesonorityplateau[.ʀl.̩]isrepairedviaFlapping,
wherebythelesssonorousallophoneof/ʀ/(theflap)surfacesastheonsettonuclear[l]̩.
Thissolutionrequiresthatflapsbeanalyzedaslesssonorousthan/l/inBavarianGerman;
therefore,Iproposethedialect-specificsonorityhierarchyforBavarianGermanin(30).

(30) BavarianGermanSonorityHierarchy
vowels>glides>trills,laterals>flaps>nasals>obstruents

ofsimilardatainanotherlanguage,seeHall&Hall(2016),whopresentananalysisintermsof‘marginal’
contrasts,wherecontrastisseentofunctiononacontinuum.

 26TheinterestedreaderisalsoreferredtoParker(2017),whopresentsacross-linguisticmetastudyon264
recent studies of sonority.
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Itcanbeobservedthatin(30),liquidsaredividedintotwoseparatesonoritylevels.Trills
andlateralsareequallysonorous,andtheyaremoresonorousthanflaps.27 The Bavarian 
Germansonorityhierarchyisacrossbetweenthegeneralhierarchyin(15)andthecross-
linguistichierarchyin(29):liquidsaremostlyequallysonorous(asin15),butflapshave
adifferentsonoritylevelthanotherrhotics(asin29).However,incomparisonto(29),
theBavarianGermansonorityhierarchyin(30)displaysflapsaslesssonorousthanother
liquids.28
ThisanalysisarguesthattherealizationofBavarianGerman/ʀ/as[ɾ]before/l/̩isarepair
toasonorityplateau,whichadjacentliquidscreate.29,30Inthisway,theanalysissupports
understandingthesonorityofrhoticsviaphonological,ratherthanphoneticbehaviors.This
argument is supported, inparticular,byworksuchasKostakis (thisvolume),where the
authorarguesforanalyzinghistoricalrhotics throughtheirphonologicalpatterning(spe-
cifically the author discusses interactions of rhotics and vowels inGothic Lowering and
OldHighGermanPrimaryUmlaut)ratherthanretrofittingmodernphoneticevidenceonto
olderstagesoflanguage.Formorediscussiononunderstandingrhoticsintermsofphonol-
ogyratherthanphonetics,seeparticularlyLahrouchi(thisvolume)andUlfsbjorninn(this
volume).

6.2 Independent Evidence: Sonority of Nasals
Intheanalysisdescribedabove,thephonologicalprocessofFlappingwasprecipitated
by a violation of the SSP in the form of a sonority plateau. This analysis derives support 
fromanotherinstanceinthisdialectwhereasonorityplateauofsonorantconsonantsis
repaired;namely,theplateaucreatedbyadjacentunderlyingnasalssurfacesasanasal
followedbyschwa[ə].Thissectionisimportantbecauseitshowsthatwithinthenatu-
ralclassofsonorants,both liquidsandnasalsrepairasonorityplateau.Forexample,
 schwimmen‘toswim’doesnotsurfaceasmightbeexpectedwithasyllabic[n̩]as*[ʃvɪ.
mn̩];rather,thiswordisproduced[ʃvɪ.mə],whereschwa–nottheinfinitivemarker[n]
–isrealizedafterstem-final[m].Thisoccursinmorphemesofvariouswordclasses,such
as in verbs like schwimmenabove.See,forexample,thedatain(31),wheretheverbal
infinitivesin(31a)showschwaafterthestem,suchasinthewordrennen;however,the
verbsin(31b),whichhavestemsendingincoronalobstruents,surfacewithsyllabic[n̩]
followingthestem.

 27TheBavarianGermansonorityhierarchyisconsidereddialect-specificbecauseitdiffersfromtheStandard
German sonorityhierarchy in termsofhow the liquidsare represented.TheBavarianGerman sonority
hierarchyisnotsimplyarefinementoftheStandardGermansonorityhierarchy,asitcannotaccountfor
theStandardGermandata.Thatis,awordsuchasStandardGermanKerl/kɛʀl/wouldviolatetheSSPif
theBavarianGermansonorityhierarchyproposedherewereactiveinStandardGerman.

 28Whiletheanalysisherefocusesontherelativesonoritiesofliquids,thecompleteBavarianGermansonority
hierarchyproposedhereaccountsfordataatotherlevelsinthesonorityhierarchyaswell.Thatis,likethe
StandardGermanhierarchyproposedbyWiese(1996)andHall(2002)(aswellasthegeneralhierarchy
proposedbyClements1990),inthisBavarianGermanvariety,vowelsaremoresonorousthanglides(cf.
discussioninNoelliste2017:62–69,wherediphthongsarearguedtobefalling,i.e.thefirstvowelfallsin
sonoritytotheglide),liquidsaremoresonorousthannasals(e.g./ʃpuln/[ʃpuɪn̯]from(4)),whichinturn
aremoresonorousthanobstruents(e.g.wordslike[kɪnt]from(13c)).

 29Notethat/-lʀ/,whichisrealizedas[lɐ]in(17a),doesnotviolatetheSSPonthesurfacebecauseevery/ʀ/
inthenucleusundergoesSyllabicR-Vocalizationfrom(19).

 30Iamthankfultoananonymousreviewer,whosuggeststhatapotentialissuewiththecurrentaccountis
thatmodernspeakersmaynotbeaccessingapresent-daysonority-basedmotivationfortheruleofFlap-
ping.AsitisunclearwhenFlappingenteredthisdialectandIhavenoreasontobelievetheanalysisadopted
herewasnotactiveatanearlierstage,thesonorityaccountforFlappingcouldhavebeeninthisBavarian
Germandialectformanyyears.Sincethecurrentanalysisfocusesonthesynchronicgrammarofthisdia-
lect,Iultimatelyleavethisquestionopentofutureresearch.
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(31) BavarianGermanInfinitives
a. Schwa

[ʃvɪ.mə] schwimmen (inf) ‘toswim’
[ʀe.nə] rennen (inf) ‘to run’
[si.ŋə] singen (inf) ‘tosing’

b. NasalInfinitiveMarker
[ʀo.tn̩] raten (inf) ‘toguess’
[vi.sn̩] wissen (inf) ‘toknow’

Onemightarguethatthedatain(31a)showthatschwaisinsertedafteranyword-final
nasal.Thiscannotbethecase,however,becausetherearemanydatawhereword-final
nasalsneverhaveanepentheticschwafollowing.Forexample,schwaisneverepenthesized
attheendofthewordsBaum[bam]‘tree’orRegen [ʀɛŋ]‘rain’.Thedatain(31)couldbe
describedviathreeanalyses,whicharelistedin(32).

(32) a. Vocalizationofunderlying/n/to[schwa].(toberejected)
b. Phonologically-drivensuppletivemorphology,wherebytheinfinitivemarker

[n] surfaces after [–nasal] segments,while [ə] surfaces after [+nasal]
segments.

c. Epenthesisofschwabetweennasalsfollowedbydeletionoftheinfinitive
marker /n/.

Iassumethat theanalysis in (32a) isnotpossible,asonewouldexpectvocalized/n/
tobenecessarilyrealizedasa[+nasal]vowelinallinstancesof/n/Vocalization.This
is not the case in Bavarian German,31soIrejectanalysis(32a).Theothertwoanalyses
in(32b–c)areequallyplausibleforBavarianGermanphonology.Forspaceconcernsin
thepresentarticle,Iadoptanalysis(32b),wheretherearetwoallomorphsoftheinfini-
tivemarker:[n]and[ə].Whetherthemorpheme/n/surfacesasaconsonantorschwa
dependsonthephonology;when/n/followsanon-nasalsegment,itsurfacesas[n](as
in(31b)),andwhen/n/followsa[+nasal]segment,itisrealizedas[ə](asin(31a)).32 
Analysis(32c)isequallyillustrativeforthedatain(31),andthisistheanalysisadopted
inNoelliste(2017),wherethereisaphonologically-drivenrepairtoasonorityplateau
whichresultsinthesedata.WhileIadoptanalysis(32b)here,Iamagnosticastowhich
analysis((32b)or(32c))iscorrectbecausemymainconcerninthissectionisnotabout
how to interpret these data, but rather whythesedataexisttobeginwith.
Iarguethatthedatain(31)aremotivatedbytheSSPfrom(14)workingintandemwith
theBavarianGermansonorityhierarchyfrom(30).Inthedatain(31a),theunderlying
representationshaveadjacentnasals;forexample,schwimmen isunderlyingly/ʃvɪm-n/.
Thenasalsequence/m-n/cannotbeparsedasacodawithoutviolatingtheSSPin(14),
andhencethosesoundscannotsurfaceas[mn].Instead,theadjacentnasalsaremade
pronounceablebyrealizationoftheschwainfinitiveallomorphof/n/.Whenaninfinitive
sequencedoesnotviolatetheSSP,suchasthewordkauen[kaʊ̯n]‘tochew’,whichends
inavowel-nasalsequence,norepair(i.e.allomorphy)isnecessary.
Word-finalsequenceslike/tn/inthewordratenfrom(31b)alsoviolatetheSSPbecause
nasalsaremoresonorousthanobstruents.SuchsequencesundergoSonorantSyllabification
from(18),wherebyasonorantwhichcannotbeparsedintoaprecedingsyllableisassigned

 31FormoredataanddiscussionofBavarianGermannasalizedvowels,seeNoelliste(2017).
 32For other phonologically-drivenmorphological alternations in German, see, for example, discussion of
–heit/–keitsuffixationinSG(Wiese1996:90–100).
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anucleus.WhenSonorantSyllabificationapplies,theprecedingconsonantisre-syllabified
astheonsetofthatsyllable.Thus,awordlikeraten ispronounced[ʀo.tn̩].
Examples with nasal sequences which undergo infinitive allomorphy, together with
Flapping,suggestthatthereismorethanonerepairinBavarianGermanforsequencesof
underlyingsonorantconsonantsinfinalpositionthatareequallysonorous.Thatis,sections
6.1and6.2showtwodifferentformsofrepairtoviolationsoftheBavarianGermansonority
hierarchyfrom(30).Thedataconcerningnasalsareimportant,asanavoidanceofasonority
plateauisapropertyofthesonorityhierarchywhichisdistributedwithintheclassofsono-
rants;thedataforliquidsandnasalsshowthatthesonorantconsonantsfunctiontogetheras
anaturalclass.Thenaturalclassofobstruentsbehavesdifferently,inthatcoronalobstruents
havebeenshowntoappearinconsonantclusterswithotherobstruents.See,forexample,
thedatain(33)fromNoelliste(2017:44).Thesedatashowthatacoronalstopoccursatthe
rightedgeofthewordfollowinganotherobstruent.

(33) ExtrasyllabicObstruents
[ɡɪpt] gibt (3.sg) ‘togive’
[fʀokt] fragt (3.sg) ‘to ask’
[lʊft] Luft ‘air’

While these datamight appear to be an issue for the analysis of sonorant consonants
above,thereare,however,independentreasonsforwhycoronalobstruentclustersmay
behavedifferently fromotherkindsofconsonantclusters.Forexample,manyscholars
havearguedthatinGermanandEnglish,certaincoronalobstruentsareextrasyllabicat
thewordedge(forGerman,seeGiegerich1989;Wiese1991;1996;Hall1992;forEnglish,
seeKiparsky1981;Selkirk1982;Clements1990;seealsovanderHulst2014formore
recentdiscussion).33Wiese (1996:265)describesextrasyllabic/s/and/t/ inStandard
German,stating:“[…]theunlimitedpossibilityofadding/s/and/t/toanotherobstruent
isobvious.Thisobservationprovidestheargumentfortheextrasyllabicstatusofthese
coronalsinword-finalposition.Asextrasyllabicelements,thesesegmentssimplydonot
countinphonotacticmatterssuchasthosedescribedbythesonoritygeneralization.”Ifol-
lowWiese(1996),aswellastheotherauthorslistedabove,thatdatasuchasthosein(33)
“simplydonotcount”,asfarastheSSPgoes.Therefore,suchdatadonotposeaproblem
fortheanalysisforFlappingabove.

7. Emergence
Much recent scholarship has looked at an Emergent Grammar, where various aspects
oflanguageemergethroughtheprocessofacquisition,ratherthanbeinguniversallyor
innatelydetermined(cf.earliertheories,suchasUniversalGrammarfromChomsky1965).
This section seeks tobring sonority into thediscussionof emergence,arguing that the
BavarianGermansonorityhierarchyisemergentandnotinnate,althoughbeyondthat,the
paperleavesroomforthecontinueddebateaboutwhichpropertiesareinnateandwhich
areemergentinphonologyasawhole.Thefollowingtexthighlightsseveralstudieson
linguisticemergence,includingstudieswithinthefieldsofphonetics,phonology,morpho-
phonology,morphology,andsyntax.
Theanalysis inStuddert-Kennedy(2000)argues foremergenceofphoneticsegments
based on imitation and evolutionary principles, and articles such as Lindblom (1999)
andCole(2009)showphonologicalemergenceintermsofitsrelationtophonetics.For

 33SeealsoHall(2002)foradifferentanalysisofthesedata.
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example,Lindblom(1999:206)writesthat“Forthechild,phonologyisnotabstract.It
represents an emergentpatterningofphoneticsubstance.”
Somepapersonphonologicalemergenceargueforabroader,moregeneralsenseofemer-
genceinphonologicalterms;see,forexample,Harrison&Raimy(2007:78),whodescribe
emergenceasa“philosophyofsimplicityinanalysis”,orArchangeli,Mielke,&Pulleyblank
(2012)andArchangeli&Pulleyblank(2015)whoargueforaphonologicalanalysisina
moreconceptuallyEmergentistGrammar.Otherauthors,on theotherhand,delve into
emergencemorespecificallyintermsofparticularstudieswithinthefieldofphonology.
Forexample,Schiering,Bickel&Hildebrandt(2010)discussprosodicphonologyandthe
relationshipbetweenword-relatedphonologicalpropertiesandmorphosyntacticstructure.
Perhapsmostfamously,Mielke(2008)discussesemergenceintermsofphonologicalfea-
tures,wherefeatureswithinagivenlanguagearedependentonthatlanguage’sphonology
andnotcross-linguisticuniversals.Thatis,followingMielke(2008),phonologicalfeatures
areemergentandnotinnate.
Otherauthors,suchasArchangeli&Pulleyblank(2016;2018),haveexaminedthecon-
ceptofemergencewithin the realmofmorphology,arguing fora“bottom-up”model.
Within this “bottom-up” framework, learners do not rely onmore abstract principles,
suchasunderlyingrepresentations,butrather,mentalrepresentationsformviainterac-
tionwithlanguageandtheperceptionlearnersdevelop(Archangeli&Pulleyblank2016:
237).Simplyput,intermsofthe“bottom-up”model,theEmergentgrammaris“driven
bythedatathatthelanguagelearnerencounters”(Archangeli&Pulleyblank2016:238).
Finally,Hopper (1987;1998;2004;2011)hasdevotedmanyworks to anEmergent
Grammarwithinthefieldofsyntax.Hestatesthat“EmergentGrammarfocusesonthe
boundariesofcategoriesratherthantheirprototypes,exploringtheleadingedgesandthe
territoryaroundthemastheymove[…]”(Hopper2011:28).
Severaloftheaboveauthors,suchasHarrison&Raimy(2007:78)andArchangeli&
Pulleyblank(2018)havecalledfortheinvestigationofemergenceinabroadspectrum
offieldsandmethodologies.Thatis,asresearchonemergencecontinuestoprogress,the
strengthofanEmergentistGrammar(asopposedtoUG)analysisliesintheexpansion
ofstudiesonemergencetoalllinguisticfieldsandsub-fields.Archangeli&Pulleyblank
(2018:27)stronglystatethat:“Giventhenewnessofemergentapproachestophonologi-
calpatterns[…]virtuallyallareasofphonologyandmorphologydemandresearch.”
Inthisvein,thecurrentanalysisofBavarianGermanFlappingexpandstheconceptof
emergence, extending it to include phonological sonority and sonority hierarchies. In
section6,IarguedforauniquesonorityhierarchyforBavarianGerman,andthefactthat
thishierarchyisdialect-specificaloneindicatesitsstatusasnon-universalandnotinnate.
Earlierworks,suchasHankamer&Aissen(1974);Steriade(1982);andSuzuki(1989),
amongothers,consideredsonorityandsonorityhierarchiestobelanguage-dependent(see
alsoWiese1996;Hall2002,forGerman).However,particularlysincetheearly1990’s,
universal scales, including scales concerning segmental sonority, haveoften (although
certainlynotalways)beentoutedasthepreferablemeansforanalyzingsonority.See,for
example,discussionofsonoritywithintheframeworkofOptimalityTheory(OT;Prince
&Smolensky1993;2004)indeLacy(2002;2004;2006;2007).Morerecently,Parker
(2008;2011)hasarguedforuniversalhierarchiesonthebasisofphoneticgrounds;how-
ever,thedataforBavarianGermanFlappingshowthatsuchuniversalhierarchiescan-
notbefunctionalinBavarianGerman.TheStandardGermansonorityhierarchy,which
accounts for the Standard German realization of Kerlwithvocalizedr, also cannot account 
for the Bavarian German realization of Kerlwiththeflapallophone.Thepresentanalysis
maintainsthatnoonesonorityhierarchyorclaimaboutthesonorityofcertainsegments
isuniversal;rather,sonorityislanguage-dependentandperhapsbestdescribedinterms
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ofphonologicalinteractionsofsegmentswithinagivenlanguage.Followingparticularly
Mielke’s(2008)workwithemergenceofphonologicalfeatures,34Ithereforecontendthat
sonorityhierarchies,aswellasthesonorityofindividualsegments,areemergentwithin
any given language.35 Since emergence is currently being explored inmany linguistic
fields,perhapsit isanopportunetimetorevisitolderscholarship(i.e.authorssuchas
Hankamer&Aissen1974;Steriade1982;Suzuki1989)inanefforttoclarifythepicture
of sonority hierarchies.

8. Conclusion
Inthispaper,IhavepresenteddatafortheBavarianGermanprocessofFlappingandaccounted
fortheflapallophoneof/ʀ/byusingtheSSPandadialect-specificsonorityhierarchy.Ihave
shownthatoneuniformGermansonorityhierarchycannotaccountforthephonologiesof
Standard German and all German dialects. Another theoretical contribution of this paper is 
tothecross-linguisticdiscussionofsegmentsonority:althoughphoneticstudiesshowflapsas
moresonorousthanlateralsandtrillsinRomancelanguages,thedatapresentedinthispaper
showthattheBavarianGermanflapbehavesphonologicallyaslesssonorousthanthelateral;
otherwise,theflapcouldnotbetheonsettoasyllablewiththelateralasanucleus,according
totheSSP.Thepresentanalysisarguesforunderstandingrhoticsthroughtheirphonological
behaviorsratherthanthroughtheirphoneticproperties.Thepaperthusengageswithmuch
recentdiscussiononthistopicintheliterature(seeKostakisthisvolume;Lahrouchithis
volume;Ulfsbjorninnthisvolume).Finally,thepaperarguesagainstsonoritybeinguniversal
orinnate.Instead,itconsidersalanguage’ssonorityhierarchytobeemergent(cf.workssuch
asMielke2008;Archangeli&Pulleyblank2015;2016).
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