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1 The distribution of glides and high vowels 
1.1 Introduction 
 
(1) Transcriptions often employed in the literature for German ‘j’ sounds (Drosdowski 

et al. 1991; Wiese 1996): 
 

 a. Jahr [a] ‘year’ 
  jemand [emant] ‘someone’ 
  Boje [bo.] ‘buoy’ 
 
 b. Union  [u.nion]  ‘year’ 
  Zeit  [tsai t]  ‘time’ 
  heute [hit] ‘today’ 
 

 c. Taille [talj] ‘waist’ 
 
(2) Transcriptions used here (see also Hall 2005, 2006b): 
 

 a. Jahr [ja] ‘year’ 
  jemand [jemant] ‘someone’ 
  Boje [boj] ‘buoy’ 
 
 b.  Union  [unjon]  ‘year’  
  Zeit  [tsajt]  ‘time’ 
  heute [hjt] ‘today’ 
 
 c. Taille [talj] ‘waist’ 
 

(3) [i] and [j] are in complementary distribution: [j] occurs when adjacent to a vowel 
(see a-c). Elsewhere [i] occurs. (There is a fourth context as well, i.e. V__ (C), 
which describes diphthongs like [aj] in words like Zeit ‘time’). 

 
 a.  # __ V ... 
 
 b. ...V __ V ... 
 
 c. ...C __ V ... 
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(4) a. Words illustrating context (3a):  
  jiddisch [jd] ‘Yiddish’ 
  jüdisch [jyd] ‘Jewish’ 
  Jüngling [jl] ‘youngster’ 
  jemand [jemant] ‘someone’ 
  jetzt [jtst] ‘now’ 
  jäh [j] ‘abrupt’ 
  Jugend [junt] ‘youth’ 
  jung [j] ‘young’ 
  Jod [jot] ‘iodine’ 
  Joch [jx] ‘yoke’ 
  Jagd [jakt] ‘hunt’ 
  Jacke [jak] ‘jacket’ 
  jauchzen [jawtsn] ‘shout for joy’ 
 
 b. Words illustrating context (3b):  
  Kajüte [kajyt] ‘cabin’ 
  Major [majo] ‘major’ 
  Boje [boj] ‘buoy’ 
  Koje [koj] ‘cabin’ 
  Kajak [kajak] ‘kayak’ 
 
(5) Words illustrating context (3c): 
 a. prinzipiell [pntsipjl] ‘in principle’ 
  labial [labjal] ‘labial’ 
  Nation [natsjon] ‘nation’ 
  Studium [tudjm] ‘studies (sg.)’ 
  Thrakien [takjn] ‘Thracia’ 
  Religion [elijon] ‘religion’ 
  Kommission [kmsjon] ‘commission’ 
  Fusion [fuzjon] ‘fusion’ 
 
 b. Spanien [panjn] ‘spain’ 
  Gremium [emjm] ‘panel’ 
  Familie [familj] ‘family’ 
  Materie  [matej]  ‘matter’ 
 
 Note: Some of the examples above contain glides that are optional, e.g. Spanien is 

[panjn] or [panin]. In other words the glide is obligatory, e.g. the ones in (4). 
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1.2 An OT treatment of German Glide Formation (GF) 
 
(6) Underlying and surface representations for [j]:  
 
 Gremium /emim/  [emjm] ‘panel’ 
 Studium /tudim/  [tudjm] ‘studies (sg.)’ 
 
(7) Constraints and rankings for GF: 
 
 a. ONSET: Syllables have onsets. 
 
 b. MAX-μ: A mora in the input corresponds to a mora in the output.  
 
(8) GF applies in prevocalic position (representative of examples 4-6) because of the 

ranking  ONSET » MAX-μ: 
 
 /pntsipil/ ONSET MAX-μ   
      a. [pn.tsi.pi.l]      *!      
      b. → [pn.tsi.pjl]         *   
 
 /pntsipjl/ ONSET MAX-μ   
      c. [pn.tsi.pi.l]      *!      
      d. → [pn.tsi.pjl]            
 
 Notes on literature:  

 See Hall (2005, 2006b) for an OT analysis of German GF and Hamann (2003) for 
an alternative. See also Wiese (1996) for a rule-based analysis, although he does not 
consider all of the data presented below. A more complete rule-based treatment of 
German GF can be found in Kloeke (1982). 

 
(9) Another repair strategy in (8) is to insert a consonant between the two vowels. 

German has a process of Glottal Stop Epenthesis (see Alber 2001 for an OT 
analysis): 

 
 a. ost [st] ‘east’ 
  Idee [ide] ‘idea’ 
 b. chaotisch [kaot] ‘chaotic’  
  Joachim [joaim] ‘Joachim’ 
 c. Chaos [kas] ‘chaos’ 
 
(10) DEP-C: A consonant in the output corresponds to a consonant in the input 
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(11) GF applies in /iV/ (representative of examples 4-6): 
 /pntsipil/ ONSET DEP-C MAX-μ   
      a. [pn.tsi.pi.l]      *!         
      b. [pn.tsi.pi.l]       *!         
      c. → [pn.tsi.pjl]               *   
 
 
1.2.1 Blocking context #1 
 
(12) No glide formation before [i]: 
 lini-ieren  [liniin] ‘rule’ Lini-e [linj]  ‘line’ 
 Alli-ierten  [aliitn]  ‘allies’ Alli-anz [aljants]  ‘alliance’ 
 Initi-ierung [initsii]  ‘initiation’ initi-al [initsjal] ‘initial’ 
 vari-ieren [vaiin]  ‘vary’ Vari-etät [vajett] ‘variety’ 
 assozi-ieren [asotsiin]  ‘associate’ assozi-ativ [asotsjatif] ‘associative’ 
 plagi-ieren [plaiin]  ‘plagiarize’ Plagi-at [plajat] ‘plagiarism’ 
 li-iert [liit]   ‘be on intimate terms with someone’. 

 Shi-iten  [iitn]  ‘Shiites’ 
 Koni-in  [koniin] ‘kind of liquid alkaloid’   

 
(13) The following examples contain [ji], which must have the input /ji/ because this [ji] 

contrasts with [ii] in (12): 
 
 a. injizieren [njitsin] ‘inject’ 
  projizieren [pojitsin] ‘project’ 
  konjizieren [knjitsin] ‘conjecture’ 
 
 b. Jieper [jip] ‘craving’ 
 
 c. taillieren [taljin] ‘fit at the waist’ (cf. Taille [talj] ‘waist’) 
 
(14) How can one reconcile (12) with (13)? The German data are an example of what 

McCarthy (2003) calls ‘grandfather effects’, and which Hall (2005, 2006a, c) calls 
‘Derived Environment Blocking’. 

 A DEB effect occurs in a language which tolerates a certain structure [X] which is 
inherited from the input (/X/), but the same language blocks processes from creating 
[X]: 

 
 a. General process: /… i V…/ → […j V…]  
 

 b. Blockage of derived structure: /… i i…/ → […i i…]  
 
 c. Preservation of nonderived structure: /… j i…/ →  [… j i…] 
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1.2.1.1 An OT solution with Comparative Markedness 
 
(15) A Comparative Markedness analysis for German: 
 

a. *Nji: No new [ji] 
 
b. *Oji: No old [ji]   
 
c. ONSET: Every syllable must have an onset. 
 
d. FAITH-μ : The mora must be the same in input and output  

        (no insertion or deletion of a mora) 
 
(16) /atia/  *Nji   ONSET   FAITH-μ   *Oji         
      a. →[atja]                     *                  
      b. [ati.a] (FFC)                *!                         
 
(17) /atii/  *Nji   ONSET   FAITH-μ   *Oji         
      a. [atji]      *!                *                  
      b. → [ati.i] (FFC)                *                              
 
(18) /atji/  *Nji   ONSET   FAITH-μ   *Oji         
      a. [ati.i]                *!        *                  
      b. → [atji] (FFC)                               *             
 
1.2.1.2 An OT solution with enriched faithfulness constraints 
 
(19) An approach with ‘enriched’ faithfulness constraints (Hall 2005, 2006a, c) requires the 

following constraints: 
 
 a. ONSET: Syllables have onsets 
 
 b. MAX-μ: A mora in the input corresponds to a mora in the output  
 
 c. DEP-μ: A mora in the output corresponds to a mora in the input 
 
 d. *ji 
 
 
(20) /lini-in/    *ji   ONSET   DEP-C MAX-μ   
      a. [li.ni.i.n]    *!         
      b. [li.nji.n]     *!                  
      c. → [li.ni.i.n]        *      
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(21) /njitsin/   DEP-μ    *ji ONSET     DEP-C     MAX-μ   
 → [n.ji.tsi.n]        *         *     
 [.ni.i.tsi.n]     *!        *      *     
 [.ni.i.tsi.n]     *!              **     
 

 
1.2.2 Blocking context #2: /VCCiV/ sequences 
 
 (22) Sonority Hierarchy (‘>’ = more sonorous than): 
 
 vowels > glides > liquids > nasals > obstruents 
 
 Note: See Hall (1992), Wiese (1996); it is usually assumed for German that ‘r’ is 

more sonorous than ‘l’. 
 
1.2.2.1 The data in Standard German 
 

Abbreviations:  

V=vowel    L=liquid 

O=obstruent    N=nasal 

S = sonorant consonant  

 
(23) GF applies in /VOOiV/: 
 Aktion [aktsjon] ‘action, campaign’ 
 Flexion [flksjon] ‘inflection’ 
 Bestie [bstj] ‘beast’ 
 Bastion [bastjon] ‘bastion’ 
 

(24) GF applies in /VSOiV/: 
 a. Skorpion [skpjon] ‘scorpion’ 
  Celsius [tslzjs] ‘celsius’ 
 b. Indien [ndjn] ‘India’ 
  Santiago [zantjao] ‘Santiago’ 
 
(25) GF blocked in /VOLiV/: 
 a. Atrium [atim] ‘atrium’ 
  Natrium [natim] ‘sodium’ 
 b. Bibliothek [bibliotek] ‘library’ 
  Heraklion [heaklin] ‘Heraklion’ 
  Ganglion [alin] ‘ganglion’ 
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(26)  GF blocked in /VONiV/: 
 Hafnium [hafnim] ‘hafnium’ 
 Insignien [nznin] ‘insignia’ 
 Bosnien [bsnin] ‘Bosnia’ 
 Osmium [smim] ‘osmium’ 
 Kadmium [katmim] ‘cadmium’ 
 

(27)  GF applies in /VSiV/: 
 Spanien [panjn] ‘Spain’ 
 Gremium [emjm] ‘panel’ 
 Familie [familj] ‘family’ 
 
(28)  GF applies in /VLNiV/: 
 Kalifornien [kalifnjn] ‘California’ 
 Fermium [fmjm] ‘fermium’ 
 Spermium [pmjm] ‘spermatozoa’ 
 Vilnius [vlnjs] ‘Vilnius’ 
 Holmium [hlmjm] ‘holmium’ 
 Salmiak [zalmjak] ‘ammonium chloride’  
 
 Note: There are apparently no examples of /VNLiV/, e.g. a hypothetical word omlium. 
 
 
(29)  GF blocked in /VNNiV/: 
 Omnium [mnim] ‘omnium’ 
 amniotisch [amniot] ‘amniotic’ 
 
 Note: There are apparently no examples of /VLLiV/ 
 
(30) Summary of environments for GF and its blockage: 
  a. GF applies:  i. VSOiV (S is more sonorous than O) 
 
    ii. VLNiV (L is more sonorous than N)  
 
    iii. VOOiV (O and O are equally sonorous) 
 
  b. GF blocked:  i. VOLiV (O is less sonorous than L) 
 
    ii. VONiV (O is less sonorous than N) 
 
    iii. VNNiV (N and N are equally sonorous) 
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1.2.2.2 An OT analysis of Standard German 
 
(31) The following analysis can be found in Hall (2006b). Two markedness constraints: 
 
 a. *σ[CCC: Three consonants in the onset are disallowed.  
 
 b. SYLLABLE CONTACT LAW (SCL):  
     In α . β  the sonority of α is greater than the sonority of β.         
                         
(32) Four markedness constraints referring to onset well-formedness: 
 
  a. *σ[Gj: A sequence of glide plus palatal glide in onset position is disallowed. 
 
  b. *σ[Lj: A sequence of liquid plus palatal glide in onset position is disallowed. 
 
  c. *σ[Nj: A sequence of nasal plus palatal glide in onset position is disallowed. 
 
  d. *σ[Oj: A sequence of obstruent plus palatal glide in onset position is disallowed. 
 
(33) Assumed universal ranking of onset well-formedness constraints: 

 *σ[Gj » *σ[Lj » *σ[Nj » *σ[Oj  
 
(34) Two constraint conjunctions: 
 
 a. {SCL & *σ[Sj} 

 b. {SCL & *σ[Oj} 
 
(35) Ranking required for the present analysis (see Hall 2006b): 
 
 *σ[CCC , {SCL  & *σ[Sj} » ONSET » {SCL  & *σ[Oj}, MAX-μ 

 

(36) GF blocked in /VOLiV/ (= 25): 
 /bibliotek/ *σ[CCC {SCL  & * σ [Sj} ONSET {SCL  & * σ [Oj} MAX-μ   
      a. [bi.bljo.tek]       *!         *   
      b. [bip.ljo.tek]            *!                  *   
      c. → [bi.bli.o.tek]            *              
 
(37) GF blocked in /VONiV/ (= 26): 
 /bsnin/ *σ[CCC {SCL  & * σ [Sj} ONSET {SCL  & * σ [Oj} MAX-μ   
      a. [b.snjn]       *!         *   
      b. [bs.njn]            *!                  *   
      c. → [bs.ni.n]            *              
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(38) GF applies in /VOOiV/ (= 23): 
 /flksion/ *σ[CCC {SCL  & * σ [Sj} ONSET {SCL  & * σ [Oj} MAX-μ   
      a. → [flk.sjon]                         *      *   
      b. [flk.si.on]                  *!            *   
 
(39) GF applies in /VSOiV/ (= 24): 
 /[tslzis]/ *σ[CCC {SCL  & * σ [Sj} ONSET {SCL  & * σ [Oj} MAX-μ   
      a. → [tsl.zjs]                *   
      b. [tsl.zi.s]                  *!            *   
 
(40) GF applies in /VLNiV/ (= 28): 
 /kalifnin/ *σ[CCC {SCL  & * σ [Sj} ONSET {SCL  & * σ [Oj} MAX-μ   
      a. → [ka.li.f.njn]                *   
      b. [ka.li.f.ni.n]                 *!              *   
 
(41) Will the analysis work with input /j/? 
 
 a. GF applies in /VOOjV/ (= 23): 
 /flksjon/ *σ[CCC {SCL  & * σ [Sj} DEP-μ ONSET   
      a. → [flk.sjon]             
      b. [flk.si.on]                 *!     *   
 
 b. GF blocked in /VOLjV/ (= 25): 
 /bibljotek/ *σ[CCC {SCL  & * σ [Sj} DEP-μ ONSET   
      a. [bi.bljo.tek]       *!      
      b. [bip.ljo.tek]            *!               
      c. → [bi.bli.o.tek]            *     *   
 
 c. GF blocked in /VONjV/ (= 26):  
 /bsnjn/ *σ[CCC {SCL  & * σ [Sj} DEP-μ ONSET   
      a. [b.snjn]       *!      
      b. [bs.njn]            *!               
      c. → [bs.ni.n]            *     *   
 
(42) GF blocked in /VCviV/:  

 Kolloqium [klokvim] ‘colloquium’ 
 Requiem [ekvim] ‘requiem’ 
 Reliquie [elikvi] ‘relict’ 
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(43)  GF applies in /VviV/ and /VSvV/: 
 
 a.  Moldavien [mldavjn] ‘Moldavia’ 
  Skandinavien [skandinavjn] ‘Scandinavia’ 
  Sowjet [zvjt] ‘Soviet’ 
 
 b.  Serviette [zvjt] ‘napkin’ 
 
(44) Hypothesis: Maybe the ‘v’ in (42) isn’t an obstruent (i.e. [v]), but instead a sonorant 

(i.e. []). By contrast, all other ‘v’s (e.g. those in (43)) are true obstruents.  
 
(45) GF applies in (43) as expected:  
 /mldavin/ *σ[CCC {SCL  & * σ [Sj} ONSET {SCL  & * σ [Oj} MAX-μ   

      a. [ml.da.vi.n]             *!          
      b. → [ml.da.vjn]                                 *   

 
(46) GF blocked in (42):  
 /k.lo.ki.m/  *σ[CCC {SCL  & * σ [Sj} ONSET {SCL  & * σ [Oj} MAX-μ   

      a. [k.lo.kjm]       *!             *   
      b. [k.lok.i.m]             *!                 *   
      b. → [k.lo.ki.m]                 *!               

 
 
1.2.2.3 A rule-based alternative 
 
(47) GF as a nonlinear rule: [need to add ‘-‘ over first mora] 
 
            σ   σ 
 
 
             μ   μ 
 
 Ca Cb   i    V 
 
 Conditions: (a) The sonority of Ca is greater than the sonority of Cb; or 
 (b) Ca and Cb are obstruents 
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1.2.2.4 OT alternative #1: 
 
(48) a. *σ[Lj » *σ[Nj » *σ[Oj  

 b. *σ[Lj » *σ[Nj » ONSET  » *σ[Oj 

  

(49) GF applies in /VLOiV/ (= 24): 
 /[tslzis]/ *σ[CCC * σ [Sj ONSET {SCL  & * σ [Oj} MAX-μ   
      a. → [tsl.zjs]                *   
      b. [tsl.zi.s]                  *!            *   
 
(50) Incorrect winner selected in context /VLNiV/ (= 28): 
 /kalifnin/ *σ[CCC * σ [Sj] ONSET {SCL  & * σ [Oj} MAX-μ   
      a. ←[ka.li.f.njn]               *!        *   
      b. [ka.li.f.ni.n]                  *            *   
 

(51) The alternative will only go through if words like Kalifornien in (50) are parsed 
[…LN.jV]: 

 
  a. GF applies:  i. /VSOiV/ → [VS.OjV] 
 
    ii. /VLNiV/ →  [VLN.jV] 
  
    iii. /VOOiV/ →  [VO.OjV] 
 
  b. GF blocked:  i. /VOLiV/ →  [VO.LiV] 
 
    ii. /VONiV/ →  [VO.NiV] 
 
    iii. /VNNiV/ →  [VN.NiV] 
 

1.2.2.5 OT alternative #2 
  

(52) Alternative ranking for Standard German: 
 
 *σ[CCC , {SCL & MAX-μ} » ONSET » MAX-μ   
 

(53) GF blocked in /VOLiV/ (= 25): 
 /bibliotek/ *σ[CCC {SCL  & MAX-μ} ONSET {SCL  & * σ [Oj} MAX-μ   
      a. [bi.bljo.tek]       *!         *   
      b. [bip.ljo.tek]               *!                  *   
      c. → [bi.bli.o.tek]            *              
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(54) GF applies in /VLSiV/ (=28): 
 /kalifnin/ *σ[CCC {SCL  &  MAX-μ} ONSET {SCL  & * σ [Oj} MAX-μ   
      a. → [ka.li.f.njn]                *   
      b. [ka.li.f.ni.n]                 *!              *   
  
(55)  Given Richness of the Base, any analysis should work with an underlying /j/ as well. Will 

alternative #2 work with /j/? 
 
(56) Why no [j] after OL (according to OT analysis in 1.2.2.2)? 
 /bibljotek/ *σ[CCC {SCL  & * σ [Sj]} ONSET {SCL  & * σ [Oj} MAX-μ   
      a. [bi.bljo.tek]       *!         *   
      b. [bip.ljo.tek]               *!                  *   
      c. → [bi.bli.o.tek]            *              
 
(57) Why no [j] after OL (according to OT alternative #2)? 
 /bibljotek/ *σ[CCC {SCL  & MAX-μ} ONSET {SCL  & * σ [Oj} MAX-μ   
      a. [bi.bljo.tek]       *!         *   
      b. ←[bip.ljo.tek]                                 *   
      c. [bi.bli.o.tek]            *!              
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