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CHAPTER 5. HOCANK (WINNEBAGO) 

 

5.1. Introduction 

 
 In chapter 4, it was argued that Scots Gaelic vowel intrusion results from the 
creation of a [VR] �  nucleus. The Siouan language Hocank (also known as Winnebago) 
has a very similar structure, except that it involves [RV] �  nuclei. This view of intrusive 
vowels turns out to have interesting consequences for the well-known problem of Hocank 
accent. The accentual pattern, which is usually analyzed with rule ordering, can be 
analyzed in a non-serial framework if CVRV is treated as monosyllabic.  

5.1.1. Conditioning environment for vowel intrusion 
 

Symmetrical vowel intrusion, traditionally known as “Dorsey’s Law”, is triggered 
by all the CR cluster types that exist in the language. Below are examples of each. Data is 
taken from Miner 1979, Miner 1992, Miner 1992b, Miner’s undated Grammar, Hale & 
White Eagle 1980, White Eagle 1982, and Susman 1943, abbreviated as M79, M92, 
M92b, M(n.d.), HWE, WE, and S. 
 
(214)  kr  kara�ire  ‘ they departed returning’  M79:29 

  kn  ka�na� �k  ‘put s.th. not having length’  M79:26 

  kw  hokewe� ‘enter’     M79:30 

  pr  para�s  ‘ flat’     M79:27 

  pn  bo�pu��nu�s ‘hit at random’   M92:30 

  sr  sere�t ��  ‘ long, tall’    M79:27 

  sn  wasu�nu�� ‘spit, roast’    M79:27 

  sw  gisewe�  ‘calm down’    M92:30 

  �r  �uru�ge�  ‘ you (sg.) untie it’   M79:30 

  �n  � ��� ���  ‘cold’     M92:30  

  �w  �awa�o�k ‘mash’     HWE 124 

  t ��w  t ��i �wi �t ��i ��wi � ‘ reverberating’   M79:26 

  xr  �uruxu�ruk ‘you (sg.) are able’   M79:30 

  xn  u	�xi 	ni 	  ‘ashes’     M92b 

xw  xuwuxu�wu ‘brittle’    M79:29 
   
These clusters all consist of voiceless obstruents and sonorants. Homorganic 
combinations involving plosives ([pw, t ��n, t ��r]) are absent, but the homorganic fricative – 
sonorant combinations [sn, sr] do occur. Susman 1943:15 describes [r] as a single-flap 
tongue tip alveolar trill.  
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In the following chart, clusters that trigger vowel intrusion are shaded, and 
clusters that surface at the beginning of a phrase are unshaded21. (S20)  

 
(215) 
 p t k g t �� d�� s � x m n r w j h 
 
p       ps p�   pn pr    p
 
t                t
 
k      kd�� ks k�   kn kr kw   k
 

t ��    t ��g         t ��w    

s  st  sg       sn sr sw   s
 

�    �g  �d��     �n �r �w   � 
 
x    xg  xd��     xn xr xw   x
 
 
 

In native words, CR clusters predictably undergo vowel intrusion. Borrowings, 
however, like [c�ra��k] truck and [sna��p] snuff (M92b), sometimes lack intrusive vowels 
where they would be expected, as pointed out by John Koontz (p.c.). This may be a case 
of incomplete nativization of loanwords, but even so, it shows something important about 
Hocank vowel intrusion: that it is unlike the highly automatic and unconscious timing 
patterns that produce vowel intrusion in most languages. For example, Wiik 1965:28 
reports that Finns who have vowel intrusion don’t perceive the difference between 
English scalloping and scalping, so presumably these speakers couldn’ t refrain from 
adding intrusive vowels to borrowings even if they wanted to.  

I have argued in chapter 4 that symmetrical vowel intrusion in Scots Gaelic can be 
indirectly lexically specified. Timing itself is not contrastive, but vowel intrusion is 
caused by a structure “ � ”  whose presence is contrastive. The loanwords above suggest 
that lexical specification might play a role in Hocank vowel intrusion as well, and this 
would be fully consistent the theory of symmetrical vowel intrusion developed in chapter 
4. However, two loans are limited data. Lacking more extensive evidence that vowel 
intrusion requires lexical specification, I will assume in the analysis below that intrusion 
is synchronically motivated and enforced in Hocank.  

5.2. Evidence for monosyllabicity, monosegmentality 

 
 In Hocank, there is less of a tradition of describing intrusive vowel sequences as 
monosyllabic than there is in Scots Gaelic. The fieldworkers Susman and Miner describe 
them as disyllabic, although Susman 1943:13 notes that they may be the “ functional 

                                                
21 Miner’s Lexicon contains one root that may involve vowel intrusion in a different cluster: [� 

 �
� 

 �
 �� 
‘be hollow’ . This root behaves like a vowel intrusion sequence in that it reduplicates in its entirety; I do not 
know whether it has the “fast”  phonetic realization of vowel intrusion sequences. There are apparently no 
other examples of underlying /� 
�� in the language. The Lexicon also contains one word, ���� � ���� ‘snipe’ , 

which lacks vowel intrusion in a cluster that usually produces it (���� � �). Miner writes ‘sic’  after this entry, 
perhaps indicating uncertainty about its accuracy. 
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equivalent”  of one long syllable or “be regarded…as playing the part of one long 
syllable” . Only Alderete 1995 and Clements 1991 (who follows Steriade 1990’s gestural 
analysis) explicitly claim that Hocank intrusive vowel sequences are monosyllabic. 

Fieldworkers do not report having tried to discern speakers’  intuitions about 
syllabification with segmentation tasks or direct questions the way Borgstrøm 1940 and 
Oftedal 1956 did for Scots Gaelic. White Eagle, who is a native speaker, has published a 
study of Hocank accent (Hale and White Eagle 1980), but she does not explicitly discuss 
her own intuitions about syllable structure. Hale & White Eagle treat intrusive vowel 
sequences as disyllabic, but they also treat what others describe as long vowels and 
diphthongs as disyllabic, so by “syllable”  they apparently mean what others call a mora. 
 However, intrusive vowel syllables phonologically pattern like single syllables, 
and the two vowels together act like a single segment. Miner 1992 points out three ways 
in which CVRV does not behave like an ordinary disyllable: reduplication, contextual 
nasalization, and ablaut. Restrictions on root size may be added to this list. As in Scots 
Gaelic, linguists report that intrusive vowel sequences sound different than normal 
CV.CV sequences, although instrumental confirmation is lacking for Hocank. 

5.2.1. Reduplication 
 

Hocank reduplicants are normally monosyllabic, taking the form of an infix when 
the root is CV�C, or a suffix otherwise. The reduplicants are in bold below. 
 
(216) Reduplication     
 gihu�  ‘swing’  gihuhu �  ‘wag tail’         M92:29 

 hit’e�  ‘speak, talk’  hit’et’e�  also ‘speak, talk’    M92:29 

 rat ��ga��  ‘drink’   rat ��ga�t ��ga�� ��� ‘drink repeatedly’   M92:29 

 ma��ni ��  ‘walk’   ma��ni ��ni � ‘walk a little’          S33 

 wa�i �  ‘dance’  wa�i�i �  ‘dance a little, stop, dance again’  S33 

 wa�zi ��  ‘ to suckle’  wa�zi ��zi �� ��  ‘ to suckle a little at a time’  S34 

     sga�sga�p ‘sticky’   M79:29 

     �o��o�k  ‘slippery’   M79:29 
       
In intrusive vowel sequences, however, not only the final CV but the entire sequence is 
copied. They are the only sequences longer than C(C)V that may reduplicate.  
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(217) Reduplication of intrusive vowel syllables     
 -kere�  ‘make designs’  kereke�re� ‘spotted’  / ‘colorful’  

 t ��i �wi � �  ‘ reverberating’  t ��i �wi �t ��i �� ���wi � also ‘ reverberating’  

 �ara�  ‘bald’  / ‘bare’   �ara�a�ra ‘bald in spots’  M92:29 

 para�s  ‘ flat’    parapa�ras ‘wide’          M79:29 

 (root glosses not given for rest) kiriki �r is ‘striped’   S33  

      poropo�ro ‘spherical’   M79:26  

      xaraxa�ra ‘ in slices or leaves’   

.      xuwuxu �wu ‘brittle’  

      ku�nu�ku �� ���nu �s ‘cartilaginous’  M79:29 
        
If intrusive vowel sequences are monosyllabic, we can maintain the generalization that 
the reduplicant is maximally one syllable, without exceptions.  
 
(218)  /�ra + REDUPLICANT/  →  �ara.�a�ra  
 

Non-intrusive CV1CV1 sequences do not show this special reduplication pattern. 
Words like [howo�] ‘swollen’ , [xete�] ‘big’ , and [here�] ‘ to be’  reduplicate only their final 
CV, like other disyllables. Therefore, the reduplication pattern cannot be analyzed as 
simply having a special provision for identical vowels. 

5.2.2. Root Size 
 
 Another way in which Hocank morphology counts syllables is in its restriction on 
root size. According to Miner (n.d.:37), “Verb roots in Winnebago are normally (in those 
cases where analysis is possible) monosyllables or Dorsey’s Law sequences. Typical 
roots are xe�e ‘buy’ ; s�ga�ac� ‘play’ ; kere� ‘ return’ .”  Dorsey’s Law is the traditional term for 
vowel intrusion. In other words, an ordinary two syllable sequence cannot be a root, but a 
vowel intrusion sequence can. If intrusive vowel sequences are regarded as monosyllabic, 
then the pattern is simply that all roots are one syllable.  

5.2.3. Nasalization 
  

Contextual nasalization provides evidence that the intrusive vowel and following 
vowel are actually the same segment and same gesture. When one of the two vowel 
portions in an intrusive vowel sequence undergoes contextual nasalization, the other must 
also. [i, a, u] nasalize after a nasal consonant, as in the following words.  
 
(219) Contextual nasalization     M92:30 
 a. ma���  ‘earth, ground’ 

 b. ni ���  ‘water’  

 c. wama�nu� �ke ‘ thief’  
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Nasalization is also contrastive in Hocank, as in the following words.  
 
(220) Contrastive nasalization    M92:29 
 a. ha�k vs. ha��k  ‘ rear part’ , ‘woodchuck’  

 b. gisu� vs. gisu��  ‘ (de)husk’ , ‘upset’  
 
 
These contrasts show that the language allows a vowel to be associated with its own 
velum lowering gesture. I will assume that even contextually nasalized vowels have a 
separate velum lowering gesture; contextual nasalization is not merely an extension of the 
consonant’s velum gesture over the vowel.  
 
(221) Contextual nasalization 
                                                                                                      = Tongue gesture 
                                                                                                      = Velum lowering gesture 
 
 
       N                       V � 
 
 

When vowel intrusion is triggered by a C[n] sequence, both vowel portions 
surface as nasal, even though the first one is not after a nasal segment on the surface. 
 
(222) Nasalization with vowel intrusion  M92:30 
 a. ka�na� �k  ‘marry’  

 b. si �ni ��  ‘cold’  

 c. bo�pu��nu�s ‘hit at random’ 
 
Under the theory that the two vocalic sections are the same segment, it is natural that both 
have the same nasality in the output. The segmental string is /CnV/. Since the vowel’s 
velum lowering gesture (dotted below) is attached to the entire vowel segment, the part of 
the vowel that is phonetically realized before the [n] is nasalized as well.22 
 

                                                
22 John Koontz points out (p.c.) that historically, the nasality may originate with the vowel in some cases. 
For example, the word [ka�na�k] ‘marry’  has been reconstructed as historical *kra�k. [r] changed to [n] before 
nasal vowels. If the synchronic grammar also treats [ka�na�k] as underlyingly /krak/, this would mean that 
the vowels are underlyingly, not contextually, nasal. If so, their featural identity is unremarkable under any 
account. 
 However, this historical explanation does not seem to apply to all C[n] clusters. According to 
Wolff 1950, Proto-Siouan * [sn] is realized as sV1nV1 in Hocank, so presumably a word like [si �ni ��] ‘cold’  
comes from an original * [sn] cluster with a vowel that could have been underlyingly oral or nasal. In this 
case, the predictable nasality of the intrusive vowel must be contextual, not underlying. 
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(223) Nasalization with vowel intrusion 
      

 /sni/  →                [si �ni �]    ‘cold’  
 
                                                      s        (i �)      n       i �            
 
 
    = Tongue gestures 
    = Velum lowering gestures 

 
Contextual nasalization shows that the intrusive vowel cannot have different 

gestural specifications than the following vowel, as predicted if they are in fact one 
gesture and one segment. A similar pattern occurs with ablaut, discussed below. 

5.2.4. Ablaut 
 
Many Hocank stems change their final [e] to [a] before certain suffixes. Below, 

the segments that have undergone ablaut are shown in bold in the second column.  
 
(224) Ablaut      M92:30, Miner n.d.:42 
  ware�  warare�    ‘work / imperative’  

  ma��t ��e�  ma��t ��aire   ‘cut a piece off / 3pl.’   

  te��  ta�:na�    ‘ I go / I could go’  

  hi 	xe�  hi 	xawi   ‘he buries me / he buries us’   
 
In the words above, only the final vowel of a stem undergoes ablaut. But if a stem ends in 
an intrusive vowel sequence involving the vowel [e], both [e] portions change to [a]. 
 
(225) Ablaut with vowel intrusion   M92:30 
  kere�  kara�ire    ‘ leave returning / 3pl.’  

  ma��pe�re ma��pa�rana�   ‘slice thin / could slice thin’  

  gisewe�  gisawana��k   ‘calm down / calm down sitting’  
 
Under the hypothesis that the vowels are really one segment and one gesture, the ablaut 
actually affects only the final stem vowel as usual. 
 
(226) Ablaut with vowel intrusion 
 /kre + hire/ →   
 
                                                 k       (a)     r         a               i           r            e 
 

Ablaut and contextual nasalization are alike in that they are segmental changes 
that affect both vowels in an intrusive vowel sequence, although only the second appears 
to be in the correct position.  



 149

In non-Optimality Theoretic frameworks, all of the patterns described above 
(reduplication, root size restrictions, ablaut, nasalization) must be analyzed with rule 
ordering. Miner 1992  analyzes vowel intrusion as a rule of Epenthesis, which applies 
after Nasalization, Reduplication and Ablaut. This type of analysis is successful in 
modeling the interaction of these processes, but as argued in chapter 2, it is not 
necessarily explanatory from a cross-linguistic perspective. A rule ordering analysis 
doesn’t explain why this particular kind of “epenthesis”  (insertion of a copy vowel into 
CR or RC clusters) is, across languages, virtually always ordered last, while other types 
of epenthesis and even copy vowel epenthesis are not. Rule ordering also does not 
explain why such sequences have different phonetic characteristics than ordinary CVCV 
sequences, as discussed in the next section.  

5.2.5. Phonetics 
 

Only impressionistic phonetic descriptions are available for Hocank, but they are 
consistent with the claim that intrusive vowel groups are heavy monosyllables. Miner 
1979:26 calls them “ fast sequences” , because “the sequences are spoken (and apparently, 
sung) faster than other CVCV sequences.”  Susman 1943:10, who refers to such 
sequences as “CVCV morphemes” (although vowel intrusion can also happen between 
morphemes), comments that “ in most surroundings, CVCV is intermediate in length 
between one long and two short syllables.”  She also observes: “In a “CVCV” morpheme 
which constitutes a phrase, the first vowel is shorter than normal. After a short unstressed 
syllable and before a stressed syllable, CVCV takes about the time of one long syllable”  
(S8). Thus, CVRV apparently has a shorter duration than a disyllable. 

There is also evidence, discussed further in section 4, that CVRV syllables have 
different pitch patterns than disyllables. Susman 1943:13 claims that “secondary stress 
seems to attach equally to both syllables”  of CVRV. This is strikingly similar to 
Borgstrøm’s and Oftedal’s descriptions of stress being “shared”  among the vowels of 
CVRVC in Scots Gaelic. 

5.3. Vowel intrusion as [RV] �  

5.3.1. Bimoraicity 
 
 I propose that Hocank vowel intrusion results from the same subsyllabic structure 
as Scots Gaelic vowel intrusion, discussed in chapter 4. A moraic sonorant and a vowel 
are united under an “ �  node”, creating a bimoraic structure that is similar to the 
traditional notion of a nucleus. The only difference from Scots Gaelic is that V and R are 
in a different order in the input.  
 
(227)  
         �  
    ��
    µ          µ 
    | | 

s n i  [si 	ni 	]  ‘cold’  
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The symmetrical phasing of segments within the �  structure is caused by the same 
constraint ranking as in Scots Gaelic. I do not repeat this part of the analysis here. 

Like Scots Gaelic, Hocank syllables with symmetrical vowel intrusion are 
bimoraic. Evidence for their bimoracity comes primarily from the accentual system, 
which is analyzed in section 4. Also, as noted in section 2.1, the intrusive vowel sequence 
reduplicates as an infix, which bimoraic but not monomoraic syllables do. In addition, a 
minimal word pattern treats these syllables as heavy. Hocank does not allow monomoraic 
words. Only the nucleus determines syllable weight: CV(C) is light and CV�(C) or 
CVV(C) heavy. Therefore, monosyllables always have a long vowel (HWE130, M92:39). 
 
(228) Predictable V� in monosyllables  HWE 130 

  t ��i� ‘house’   ra�p ‘beaver’  
  na� ‘wood’   zi�k ‘squirrel’  
  wa��k ‘man’    sd��a�k ‘be warm’ (Miner 1992b) 
 
Intrusive vowel sequences can stand alone as words without lengthening of the vowel, as 
in [si �ni ��] ‘cold’ . This indicates that they are bimoraic, with the VRV sequence equivalent 
to a long vowel in weight. If the sonorant were not moraic, we would expect lengthening 
to * [si �ni ���].  

5.3.2. Nasality restr ictions 
 
 In chapter 4, I pointed out that intrusive vowel sequences in one dialect of Scots 
Gaelic show restrictions on the distribution of nasal vowels that are unique within the 
language. An intrusive vowel sequence containing a non-nasal sonorant cannot have a 
nasal vowel, although in ordinary syllables nasal vowels can follow or precede non-nasal 
consonants. I proposed that constraints limit the licensing of nasality within [VR] � . 
 
(229) Licensing of nasality (Barra Gaelic) 

Complex �  structures do not license independent nasality unless both of their 
constituent segments are segments that can be independently nasal.  

 
 Hocank [VR] �  show evidence of a similar restriction. Susman 1043:26 observes 
that “Only the nasal vowels may follow m and n, and e and o, which have no nasal 
equivalents, may follow these nasal consonants in ordinary syllables, but not CVCV.”  
(CVCV is her term for intrusive vowel sequences). In other words, a nasal consonant may 
not co-occur with a vowel that is incapable of being nasal. Hocank thus provides 
additional evidence that segments within [VR] �  structures are subject to special co-
occurrence restrictions that do not apply to ordinary adjacent consonants and vowels. 

5.3.3. Motivating vowel intrusion 
 

The motivation for creating �  structures appears to be different in Hocank than in 
Scots Gaelic. I have argued that in Scots Gaelic, creating �  is a way of avoiding overlap 
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between certain kinds of consonants, whether they are tautosyllabic or heterosyllabic. 
Minimizing overlap in RC clusters helps to make constrasts among the nine coronal 
sonorants more acoustically salient. The creation of [VR] �  does not seem to be 
conditioned by syllable structure in Gaelic. In Hocank, however, I will argue that syllable 
structure does matter. Only tautosyllabic clusters have intrusion, and the motivation for 
creating [RV] �  structures is to avoid complex onsets. Preserving constrasts is less of a 
problem in Hocank, which has only five sonorants in total. 

An onset segment can be defined as a segment preceding an �  structure within a 
syllable. The prohibition on complex onsets is actually inherent in some of the C-V 
phasing constraints already proposed. As discussed in chapter 4, Browman & Goldstein 
2001 propose that, within a syllable, every consonant before the vowel wants to have the 
same phasing relation with respect to the vowel. This was captured with the following 
constraint: 
 
(230) ALIGN (C, LANDMARK

1, V, LANDMARK
2) 

If C and V belong to the same syllable, and C precedes V (not necessarily 
directly), landmark1 of C is simultaneous with the landmark2 of V. 

 
In a C1C2V sequence, this constraint applies to both C1 and C2. It is impossible to give 
both consonants the desired phasing, without having them fully overlap. Hence, the 
constraint above automatically penalizes complex onsets: it can only be fully satisfied 
when there is no more the one prevocalic consonant in the syllable.  
 I propose that incorporating the R of a CRV sequence into �  is a way of 
eliminating the complex onset and better satisfying the constraint above. To capture this 
formally, it will be necessary to adjust the constraint to refer to �  structures.  
 
(231) ALIGN (C, LANDMARK

1, � , LANDMARK
2) 

If C and �  belong to the same syllable, and C precedes �  (not necessarily 
directly), landmark1 of C is simultaneous with the landmark2 of � . 
 

This constraint assumes that the entire �  structure has gestural landmarks that can be 
referred to for phasing, and that flanking consonants are phased with respect to the �  
complex as a whole. 

As stated in chapter 4, I assume that all vowels are dominated by � . For 
simplicity, vowels are shown as underlyingly dominated by � . The constraint DEP-�  
prohibits placing additional segments under � . 
 
(232) DEP-�  
 A segment that is dominated by �  in the output is dominated by �  in the input. 
 
 The following tableau shows the options for realizing a CRV sequence. If the C 
and R fully overlap, as in a), this satisfies the alignment constraints but violates the 
higher-ranked *C IN C. If C and R are left in the onset but do not fully overlap, as in b), 
then at least one of the onset consonants must violate ALIGN (C, ONSET, � , ONSET). If R is 
incorporated into the nucleus � , as in c), this allows full satisfaction of the phasing 
constraints, but violates faithfulness. The ranking *C IN C >> ALIGN (C, ONSET, � , ONSET) 
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>> DEP-�  produces chooses candidate c), where R is under � . Other phasing constraints, 
given in chapter 4, will cause candidate c) to have symmetrical vowel intrusion. 
 
(233) [kere] ‘ leave returning’  
/kre/ 
     | 
     �  

*C IN C ALIGN (C, ONSET, 
 

� , ONSET) 
DEP-�  

a. 
 
             k        e 
             r         | 
                       �  
[kre] 

 
 

* ! 

  

b. 
 
   
        k    r        e 
                        | 
                       �  
[kre] 

  
 

* ! 

 

c. 
 
             k     r     e 
→                 � � �
                       �  
[kere] 

  
 

 
 
 
*  

 
 

This repair for complex onsets is not available when the onset consists of two 
obstruents. Putting an obstruent into an �  structure would require it to have heavy overlap 
with the vowel. As established in chapter 1, such overlap is more marked for obstruents 
than sonorants: *OBSTRUENT IN V is universally higher ranked than *SONORANT IN V. The 
tableau below shows how *OBSTRUENT IN V blocks vowel intrusion in /sga�/ ‘white’ . 
Candidate a) adopts the repair of placing [g] under � . It is eliminated because this 
requires heavy overlap between [g] and [a], violating *OBSTRUENT IN V. 
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(234) [sga�] ‘white’  
/sga/ 
     | 
    �  

*OBSTRUENT 

IN V 
CONSTRAINTS  

CAUSING CENTERING 
 WITHIN 

�  

ALIGN (C, 
 ONSET, � ,  

ONSET) 

DEP-  
�  

a. 
 
             s       g     a 
                       � � �
                        �  
[saga] 

 
 
 

* ! 

 
 
 
 

 
 
 
 

 

 
 
*  
 

b. 
 
             s       g     a 
                       � � �
                        �  
[sg�a]          

  
 
 

* ! 

 
 
 
*  

 
 
 
*  

c. 
 
 →        s    g      a� 
                           | 
                          �  
[sga�] 

  
 
 
 

 
 
*  

 

 
 
 In short, the creation of �  structures is a strategy for removing complex onsets in 
Hocank. This strategy can only be used for CR clusters, because non-sonorant consonants 
can’ t be in �  structures in Hocank. Hence, CC clusters consisting of two obstruents 
surface intact.  

5.3.4. Syllable structure effects, and a second type of vowel intrusion 
 
In the analysis above, vowel intrusion is conditioned directly by syllable structure. 

Many descriptions, however, claim that vowel intrusion is conditioned by morphological 
factors. There are, in fact, generalizations about where vowel intrusion occurs that can be 
stated in terms of morphological boundaries. In most cases, an intervocalic CR cluster 
triggers symmetrical vowel intrusion if the consonants are tautomorphemic, but a 
different, short intrusive vowel appears if the consonants are heteromorphemic. There is 
evidence, however, that morphology plays a role only in so far as it determines syllable 
boundaries. 

If an intervocalic CR cluster is tautomorphemic, it always has symmetrical vowel 
intrusion. Tautomorphemic CR clusters occur in many roots and in at least two suffixes-- 
the declarative [-�a�na�], and [-�u�nu�] meaning ‘customarily’  (M92:43)23. But if an 

                                                
23 Miner’s Grammar also contains the suffixes [�a	wa	k] ‘you (sg)’  and [a�a	wa	k] ‘ you (pl)’ , which appear to 
contain vowel intrusion.  
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intervocalic CR cluster is heteromorphemic, it has a different intrusive vowel: a schwa 
that Miner 1979 describes as having “more or less the quality of a short version of the 
following full vowel”  (i.e. the vowel adjacent to the sonorant, as is typical in vowel 
intrusion.) It is usually not transcribed. Examples of this schwa at different morpheme 
boundaries are given below. 
 
(235) [�] intrusion       M92:31 
 Before suffixes: 
  a.  wani ��k    ‘bird’  

  b.  wani �g�ni ��k   ‘ little bird’  

  c.  wani �g�ni �g�ra   ‘ the little bird’   
 

Between roots in a compound: 
  d.  pe�t ��    ‘ fire’  

  e.  wa�t ��    ‘boat’  

  f.  pe��d�� �wa��t ��   ‘ locomotive’  
 
This intrusive schwa appears to consist of just a short, variable release between 
consonants. Like the cases discussed in chapters 1 and 2, it can be produced by C-C 
phasing constraints. It does not involve an [RV] �  structure. Syllables containing intrusive 
schwa do not count as bimoraic in the accentual system, the way syllables with long 
intrusive vowels do. Another difference between the two intrusive vowels is that 
obstruents that precede an intrusive [�] are always voiced, while obstruents that precede a 
long intrusive vowel are not. 

I propose that the reason symmetrical vowel intrusion does not occur in 
heteromorphemic CR is that these clusters are also heterosyllabic. There is no complex 
onset, so there is no reason to build a [RV] �  structure. Evidence for syllabification comes 
from pausing. In describing the pre-sonorant voicing pattern, Susman 1943:18 notes that 
“ if the slightest pause occurs, the sonant and glide vowel is replaced by the corresponding 
surd (ha��bra� ‘ the day’ , resolves into ha���p-ra).”  Speakers generally prefer to pause between 
syllables, not within onset clusters, so the placement of the pause between the C and the 
R suggests they are heterosyllabic24. Incidentally, speakers do not need to pronounce the 
[p] with the preceding syllable in order to make that syllable a minimal word, a 
consideration which has been proposed to affect pausing patterns in English. CV� words 
are well-formed in Hocank.  

The following constraint prefers to align syllable and morpheme boundaries.  
 

                                                
24 Susman draws the opposite conclusion from the same data. She apparently reasons that the pre-sonorant 
voicing seen in [ha��bra] happens only in onsets, and hence is disrupted when the two consonants are 
separately syllabified as speakers pause. I assume that pausing is ordinarily determined by, and respects, 
syllable affiliation. Voicing is conditioned by gestural overlap between consonants, and for this reason is 
blocked by pausing. 
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(236) ALIGN (MORPHEME, SYLLABLE) 
 Every morpheme edge coincides with a syllable edge. 
 
In Hocank, ALIGN (MORPHEME, SYLLABLE) is ranked above DEP-� . Therefore, the 
grammar prefers to remove complex onsets by creating [RV] �  rather than by misaligning 
morpheme and syllable boundaries. In the tableau, candidates a) and c) show two 
possible repairs for a [kr] onset: a) splits [k] and [r] between different syllables, while c) 
puts [r] into the nucleus under � . Candidate a) does not have a syllable boundary between 
[i] and [k], where there is a morpheme boundary. Therefore, a) violates ALIGN 

(MORPHEME, SYLLABLE) and is eliminated. 
 
(237) 
/hi + kre/ ALIGN (MORPHEME,  

SYLLABLE) 
ALIGN (C, ONSET, 

 
� , ONSET) 

DEP-�  

a.      
         hik.re 
 
[higre] 

 
* ! 

  

b. 
         hi.kre 
 
[higre] 

  
* ! 

 

c. 
                 �  
 →          � � �
        hi. kr    e 
 
[hikere] 

   
 
 
*  

 
 
Under this ranking, heteromorphemic C and R are heterosyllabic and there is no complex 
onset to be removed. Hence, there is no symmetrical vowel intrusion. 

There are several advantages to the theory that vowel intrusion is conditioned by 
syllable structure, rather than by morphological structure directly. First, it explains why 
there is exactly one type of heteromorphemic cluster that does have symmetrical vowel 
intrusion: a CR cluster where the C is a prefix. There are two prefixes consisting of a 
single obstruent, which trigger vowel intrusion when they attach to a sonorant-initial root. 
 
(238)   /�/ prefixation     M92:31, S45 

  guu  �guu  ‘ leave returning here / 2nd p.’  
 

But: wa�i �  �awa�i �  ‘dance / 2nd p.’  

 ruga�s  �uruga�s ‘ tear’ / 2nd p.’  

 ru�i �p  �uru�i �p  ‘pull down’ / 2nd p.’  
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(239) /k/ prefixation       M92:31 
      uu  k’uu  ‘make, wear / one’s own’ 
 

But: ru�i �p  kuru�i �p  ‘pull down / one’s own’ 

 rat ��ga��  karat ��ga�� ‘drink one’s / own’ 

    karape�res ‘one’s-own-know’  S138 
 
These word-initial clusters are the only situation where it is not possible to make a 
heteromorphemic C and R heterosyllabic. From the morphological-conditioning view, 
they are an exception, but from the syllable-conditioning view, they are unsurprising.  

Relating Hocank vowel intrusion to syllable structure is also more consistent with 
the general typological characteristics of vowel intrusion, which are discussed in chapter 
2. There are definitely cases where syllabification affects phasing, but none where it is 
clear that morphemic affiliation matters—for example, I have not found any non-derived 
environment blocking (NDEB) effects involving vowel intrusion. Pending such evidence, 
it is better to keep the more restrictive hypothesis that morphemic boundaries affect 
phasing only insofar as they affect syllable boundaries. No constraints refer directly to the 
phasing of segments belonging to different morphemes.25 

5.3.5. Historical source of moraic sonorants 
 
 While synchronically, Hocank [RV] �  structures and the resulting vowel intrusion 
can be analyzed as a way of avoiding complex onsets, this is probably not how they arose 
historically. The sonorant likely became moraic in order to preserve the mora of an elided 
syllable.  
 Miner 1979 suggests that CR clusters result from an earlier syncope, adding that 
“there may be a bit of evidence for this in Mandan”. An ancient syncope could explain 
why [RV] �  arose in the first place in this language family: as a strategy for preserving a 
mora originally associated with a deleted vowel.  
 
(240)  Hypothetical historical mora transfer 
 
   µ  µ   µ µ 
     |    | >   |  | 
  C V R V  C R V 
 
Thus, [RV] �  could historically be the outcome of a type of compensatory weight 
phenomenon. In this it would be like the “RV diphthongs”  that Kaye 1995 proposes for 
some African languages: they also arose historically from CVRV. However, it does not 

                                                
25 It is possible, of course, that syllable structure and phasing relations are redundant structures: that the 
definition of being an onset, for example, is having a particular kind of phasing relationship to a following 
vowel. In a theory like this, morphological structure could be seen as directly affecting phasing, rather than 
determining syllable boundaries which in turn determine phasing. The important point remains the same: 
that there are not two separate factors, morphemic boundaries and syllable boundaries, that affect phasing. 
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seem necessary or illuminating to give a synchronic analysis that recapitulates this 
history.  

The closely related language Chiwere may have bimoraic [RV] �  without the 
gestural timing that produces vowel intrusion. Chiwere words that are cognate to Hocank 
words with symmetrical vowel intrusion have a special accentual pattern. Normally, 
accent can fall either on the first or second syllable. But Miner notes that if a word 
contains a CRV syllable that is cognate to Hocank CVRV, accent falls predictably on that 
syllable, as shown by the examples below. 
 
(241)       Whitman 1947, Miner 1979 

  Chiwere Hocank     
a.  ugwe�  hoike�we ‘enter’      

 b.  wa�lu�  wasu	nu	
 ‘spit, roast’  

 c.  d��igle�  d��ikere � ‘become’ 

 d.  labla��e  rapara�s  ‘ tear with the mouth’  

 e.  lubli �ye  rupiri ��  ‘curl’  

 f.  gle�bla�  kerepa�na ‘ ten’  

 g.  bla��ge  para�s  ‘ flat’  

 h.  �le�d��e  sere�t ��  ‘ long, tall’  
 
The Chiwere pattern can be explained if these CRV syllables are counted as heavy, and 
thus attract accent. Since the vowel is short, the second mora in a syllable like [gwe] or 
[�lu] could only be associated with the sonorant. This suggests that Chiwere, too, has 
[RV] �  , but without the symmetrical phasing of Hocank (and Scots Gaelic) ones. Instead, 
these would be like the “RV diphthongs”  discussed in chapter 4. 

5.4. Accent 

 
The accentual system of Hocank is consistent with the view that intrusive vowel 

syllables are a kind of heavy syllable, as Hayes 1995:362 has also noted. In several ways, 
a CVRV sequence doesn’t behave like a sequence of light syllables: it can form the head 
of an iamb, and it cannot be split between two feet. However, CVRV  does not behave 
exactly like other heavy syllables. Hocank associates a high tone with each foot head, and 
this tone is realized later after CVRV than after other heavy syllables. I will link this 
difference to the fact that such syllables have RV nuclei, and R doesn’t license tone.  

A basic Optimality Theoretic analysis of Hocank accent is laid out in section 
5.4.1–5.4.4, while 5.4.5 shows how intrusive vowels fit into the pattern. The following 
abbreviations are used throughout this section: L = light syllable, H = heavy syllable, H = 
a syllable with an intrusive vowel (which is a kind of heavy syllable), T or an acute 
accent = high tone, µ  = mora, µµµµ = prominent mora. 
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5.4.1. Late realization of tone 
 
 My analysis of Hocank accent assumes the basic iambic foot structure proposed 
by Hayes 1995. Hayes’  analysis, made in the context of a typological survey of stress 
systems, is guided partly by the goal of describing Hocank in terms of theoretical 
apparatus whose existence is supported by other languages. Other studies have concluded 
that Hocank has patterns that are unknown elsewhere, such as initial extrametrical 
syllables, or foot boundaries that fall within syllables. I will not review here all the 
arguments against alternative analyses of Hocank footing, but refer the reader to Hayes 
1995 for discussion. 
 Hayes proposes that Hocank is a pitch accent language that has iambic feet, and 
that often realizes accent on the syllable after the head of a foot. The following rules 
(simplified) apply: 
 
(242) Foot Construction: Form iambs left to right, optionally skipping a single light  

syllable between feet. 
 Tone Assignment: Assign high tone to the sonority peak of a syllable that is  

the head of its foot. 
 Tone Shift:  From an initial or light syllable, shift tone one syllable to  

the right. 
 
Below is an example of how this system places accent on [hokiwa�roke�] ‘swing’  
(M79:28). 
 
(243)     /hokiwaroke/ 
 Foot Construction  (ho.ki).(wa.ro).ke 
 Tone Assignment  (ho.ki �).(wa.ro�).ke  
 Tone Shift   (ho.ki).(wa�.ro).ke�  
 
A shifting operation requires multiple stages of derivation, as in the ordered rules above. 
However, the insight that tone falls after the foot head can also be captured by aligning 
the beginning of the tone to the end of the prominent mora, and this does not require 
serial derivation. 
 It is cross-linguistically common for tones to be realized late. In Greek, for 
example, the F0 peak that is associated with a prominent syllable falls outside of the 
syllable altogether. It is consistently aligned just after the beginning of the following 
vowel (Arvaniti et al. 1998). In Japanese, there is also a tendency to realize the F0 peak in 
the following syllable, although less consistently (Sugito 1968, Hasegawa & Hata 1988). 
Other languages that realize tone late in or after the prominent syllable include Navajo 
(De Jong & McDonough 1993) and Mandarin (Xu 1997, 1998, 1999).  

There is evidence that tones may be aligned with respect to moraic segments. For 
Dutch, Ladd et al. 2000 show that the high tone of a Low-High sequence is realized 
during the second half of a long vowel, but on the consonant following a short vowel. 
This difference holds even when a phonologically bimoraic vowel and a phonologically 
monomoraic vowel have the same physical duration. This is consistent with an analysis in 
which the high tone falls one mora after the low tone. Plausibly, a consonant following a 
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short stressed vowel is syllabified as a coda (perhaps ambisyllabic) in Dutch. Hence, it 
bears a mora, since coda consonants contribute to syllable weight in Dutch. 
 
(244)  Dutch Low High tone realization 
 
         L   H                                    L   H 
         µ   µ   µ        µ    µ        µ   µ 

       |    |      |                                � � ����������������� 
   C   V   C . V    C  C  V   .   C  V  C 
 

I suggest that Hocank, like Dutch, places high tone one mora after the first mora 
of the syllable that licenses it. Below, a tone is horizontally positioned over the mora that 
it is realized on. Iambic footing is shown with parentheses. 
 
(245) a.     b. 
         ��T           ��T     ��T 

   µ    µµµµ   µ      µ   µµµµ      µ   µµµµ     µ 
   |      |     |                      |     |        |     |      | 

 (ho. ta). xi    (ho. ki). (wa. ro). ke    
       

hotaxi �  ‘expose to smoke’   hokiwa�roke�   ‘swing (n.)’   
 

The reason Hocank, unlike Dutch, realizes tone as late as on the vowel of the next 
syllable is linked to the fact that in Hocank, only vowels are moraic. Hocank coda 
consonants never contribute to syllable weight: CV and CVC are light, while CV� and 
CV�C are heavy. If an accented syllable is monomoraic, and tone is to be realized one 
mora late, it must be realized on the following vowel. 

5.4.2. Constraints on accent 
 
 A few markedness constraints suffice to regulate the introduction of tone. First, 
there is a constraint demanding that the right edge of each prominent position (defined 
below) be aligned with the left edge of a high tone. 
  
(246) ALIGN (PROMINENCE, RIGHT; TONE, LEFT) 

Every prominent position P licenses a single high tone T, and the left edge of T is 
aligned with the right edge of P.  
 

Prominent positions are themselves determined by prosodic constraints which are not 
discussed here. In Hocank, I propose that prominent positions include the head syllable of 
the head foot (the main stressed syllable), and the first mora of the head of a non-head 
foot (a secondarily stressed syllable). The first foot is the head foot. Data discussed below 
will demonstrate that these are the positions that tone seems to associate with.  
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(247) Prosodically prominent positions, Hocank (preliminary, revised in (260)) 
 a. The whole head syllable of the head foot of a word. Head feet are initial. 
 b. The first mora of the head syllable of a non-head foot. 
 
 
  ALIGN (PROMINENCE, RIGHT; TONE, LEFT) competes with a constraint that wants to 
align a tone to the beginning of every prominent position. 
 
(248) ALIGN (PROMINENCE, LEFT; TONE, LEFT) 

Every prominent position P licenses a single high tone T, such that the left edge of 
T is aligned with the left edge of P.  

 
Note that it is not possible to satisfy both (PROMINENCE, RIGHT; TONE, LEFT) and 
(PROMINENCE, LEFT; TONE, LEFT), because each refers to a single tone. If two tones are 
introduced for a single prominent mora, one in each position, then neither constraint is 
satisfied. Both constraints want there to be only one tone; the ranking of the two 
constraints determines the first and second choices of where to place this tone. 

The tonal alignment constraints compete with a faithfulness constraint against 
tonal epenthesis: 
 
(249) DEP-TONE 
 A tone in the output has a correspondent in the input. 
 

The following tableau shows a constraint ranking that produces late realization of 
tone in a string of light syllables. For this and following tableaux, candidates are shown 
in moraic structure, with prominent moras in bold.  

Candidate a) has a tone on the mora after each prominent position, satisfying 
ALIGN (PROMINENCE, R; TONE, L). Candidate b) has a tone directly on each prominent 
mora, satisfying ALIGN (PROMINENCE, L; TONE, L). Candidate c) has no tone, which 
violates both the alignment constraints but satisfies faithfulness.  Since ALIGN 

(PROMINENCE, R; TONE, L) is highest ranked, candidate a) wins. 
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(250) [hokiwa�roke�]   ‘swing (n.)’   
/hokiwaroke/ ALIGN (PROMINENCE, 

R; TONE, L) 
ALIGN 

(PROMINENCE, L; 
TONE, L) 

DEP-
TONE 

a. 
              →�            ��T     ��T 

����������������        (µ    µµµµ)  (µ    µµµµ)   µ 
 [hokiwa�roke�] 

 
 

 
 

* *  

 
 

* *  
 

b. 
                                  T        T 
                          (µ    µµµµ)(µ    µµµµ)   µ 
[hoki �waro�ke] 

 
 

* !*  

  
 

* *  

c.     
                          (µ    µµµµ)(µ    µµµµ)   µ 
[hokiwaroke] 

 
* !*  

 
* *  

 
 

 
 

ALIGN (PROMINENCE, L; TONE, L) does play a role in determining the output in 
cases when the higher-ranked ALIGN (PROMINENCE, R; TONE, L) cannot be satisfied for 
some other reason. For example, late realization of tone is not possible when the 
prominent syllable is word-final: there is no following mora for tone to fall on.  

As shown in the tableau below, the options for a word-final foot are to not realize 
the tone at all, as in candidate b), or to realize it on the prominent mora, as in candidate 
a). The choice between these two options is determined by the ranking of ALIGN 

(PROMINENCE, L; TONE, L) and DEP-TONE. In Hocank, the first is higher-ranked, so 
candidate a) wins. 
 
 (251)  [wasge�] ‘dish, plate’  
/wasge/ ALIGN 

(PROMINENCE, R; 
TONE, L) 

ALIGN (PROMINENCE, L; 
TONE, L) 

DEP-TONE 

a. 
            →           �������T 
                          (µ    µµµµ) 
[was.ge�] 

 
 
*  

  
 
*  

 

b. 
                          (µ    µµµµ) 
[was.ge] 

 
*  

 
* ! 

 

 
 
Hence, a word-final (LL) foot has tone on the last syllable. 
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5.4.3. Initial feet 
 
 As stated in (247), the main stressed syllable is considered one prominent 
position. This captures the fact that tone is never realized on an initial, non-final sequence 
of (LL), (H), or (LH), but is always realized on the syllable immediately following one of 
these. In other words, the tone licensed by an initial foot is always realized late, when 
possible. 
 
(252) Tone after initial feet 
 
Initial LL 
a. (L L) L �   ho. ta. xi �  ‘expose to smoke’  M79:28 

b. (L L) L � L  ha. ra. t ��a�b. ra   ‘ the taste’    M79:28 
 
Initial H 
c.  (H) H�   na��  wa���k            ‘he (moving) was singing’  S10 

d. (H) L �   ho�  t ��a��k   ‘Hocank’    M79:27  
 
Initial LH 
e. (L H) H� L  xe. tea. ra�i. re  ‘ they got big’   S29 

f. (L H) L �   hi. na��. na��k  ‘we (sitting) slept’   S11 
 
This pattern is fully parallel to that demonstrated in tableau (250); the only difference is 
that some of the prominent positions are whole bimoraic syllables. 
 Incidentally, the words in (257)e)-f) differ from the description of the data in 
Alderete 1995:29 and Hayes 1995. Both claim that an LHL word is accented LH�L, both 

citing the same example, [kiri ��na�] ‘ returned’. But this word appears to be part of a pattern 
of exceptional accent before certain suffixes. According to S47 and M92:52, the 
declarative suffix [na�] regularly causes the preceding vowel to become long and accented 
regardless of its position in the word, as shown below. 
 
(253) [na�] causing preceding V� 

 ha. pe��. na�  ‘he waited for him’   S12 

   pi ���. na�   ‘ it is good’   S47 

  ni �. gi. gi ��. na�  ‘ I did to you’    S47 

  ha��ke�      kiri. ni ���. na� ‘he did not go back’   S47 

   (ha��ke…ni � ‘not’ ;   kiri � ‘ to return’) 
 
I assume that some morphological factor independent of the basic accentual system is at 
work in [kiri ��na�]. Examples (252) e)–f) suggest that LHL � is the normal pattern.  
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5.4.4. Heavy syllables (without intrusion) 
 

In non-initial feet, heavy syllables appear with falling accent unless they contain 
opening diphthongs. Falling pitch presumably reflects tone on the first mora, rather than 
the second. 
 
(254)    
                              ��T    T 

����������→����� (µ  µµµµ)   (µ    µµµµµ) µ 
      |    |       |     |  |    |     �

ha  ra    gi    na�i �  t ��e  [� ������� �
������ �� 
 
This is not expected according to the constraints proposed so far: we would expect tone 
to fall on the second mora, since the first mora of each foot head is considered a 
prominent position. However, rising tone within a syllable is avoided in many languages, 
including Hocank.  

The constraint NORISE, which Gussenhoven 1997:15 proposes based on 
Roermond Dutch, penalizes a rise in pitch within a single syllable. 
 
(255) NORISE *         T   (adapted from Gussenhoven 1997) 
     (µ   µ)σ 

 
The effects of this constraint are seen in other languages, according to Gussenhoven. For 
example, Hausa allows falling but not rising tones within single syllables (Leben 
1978:206). Toura allows four level tones and six falling tone patterns within syllables, 
but no rising tones (Bearth 1971). Possible phonetic grounding for NORISE is the fact that 
F0 rises take longer to produce than F0 falls (Ohala 1978). The durational confines of a 
single syllable may be small enough to make the realization of a rise difficult. Thus, this 
deviation from the usual tonal alignment in Hocank can be attributed to an independently 
motivated pressure.  

The tableau below demonstrates how the constraints choose this pattern. Heavy 
syllables are shown as “µµµµµ” , with the first mora bold to show its prominence. The 
location of tone within the syllable is indicated by placing T above the first or second 
mora. All the candidates realize tone late from the first foot, but differ on the treatment of 
the heavy syllable. Candidate b) realizes tone one mora after the prominent mora, 
according to the usual pattern. This results in rising tone in the syllable, violating high-
ranked NORISE. Candidate c) avoids rising tone by realizing tone on the following 
syllable, but this makes the tone two moras late and fails to satisfy either alignment 
constraint. Candidate a) avoids rising tone by realizing the tone directly on the prominent 
element. This satisfies ALIGN (PROMINENCE, L; TONE, L), so candidate a) wins. 
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(256) [haragi �na
�i �t ��e] 

/haragina�i �t ��e/ NORISE ALIGN  
(PROMINENCE, R;  

TONE, L) 

ALIGN  
(PROMINENCE, L;  

TONE, L) 
a.     
                        ��T    T 

����������→����(µ  µµµµ)   (µ    µµµµµ) µ 
  �
haragi �na��i �t ��e 

 
 
 

 
 
 
*  

 
 
 

*  

b.    
                        ��T   ��→T  

                  (µ  µµµµ)   (µ    µµµµµ) µ 
 
haragi �na�i ��t�e 

 
 

* ! 

  
 

* *  

c.    
                       ��T    ��T          

                  (µ  µµµµ)  (µ    µµµµµ) µ 
  
haragi �na�i �t�e� 

  
 
*  

 
 

* * ! 
 

 

 
 
In this way, heavy syllables in non-initial feet are assigned tone on their first mora, which 
is heard as falling tone. There is one further detail to the pattern, not treated here: opening 
diphthongs do have rising tone rather than falling tone. This can be produced by a higher-
ranked constraint demanding that the tonal profile match the sonority profile, but it is 
tangential to the main point here. 
 In summary, the normal accentual pattern in Hocank is to place tone one mora 
after initial feet and after light syllables that are heads of feet. Heavy syllables realize 
their own tone, normally on their first mora. The following section discusses the 
patterning of intrusive vowel syllables within this system. 

5.4.5. Intrusive vowel syllables 
 

As argued in section 3, syllables with symmetrical vowel intrusion are bimoraic, 
but contain an unusual type of nucleus: RV rather than VV or V�. In the accentual system, 
intrusive vowel syllables (H) behave like heavy syllables in that they always license a 
tone, but unlike normal heavy syllables, they realize this tone late. I attribute this to the 
fact that the first mora of (H) is associated with a consonant, which does not license tone. 
Tone is licensed by the second mora of (H), and hence realized later. 
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5.4.5.1. Initial feet 
 

Word-initial feet provide evidence that an intrusive vowel syllable is not a 
sequence of two light syllables (S43:13). An initial (LL)L has tone on its third mora, while 
initial (LH)  places its tone on the following mora. Thus, if a word like [hakaraxe] is 
(LL)LL, we expect tone on [ra]; if the structure is (LH)L, we expect tone on [xe]. The latter 
is what happens, as seen below. 
 
(257) High tone after initial (LH) feet 
 (L H) L �   ha. kara. xe�  ‘ I buried my own’  S13 

 (L H) L �   hi. koro. ho�  ‘prepare, dress’  M79:30 

 (L H) L �   gi. sawa. na��k  ‘calm down sitting’   M92:30 

 (L H) H�   wi.  kiri. pa�ras  ‘cockroach’,   M79:30 

 (L H) H� H�  gi. ka�na�. ka��na�p. �a��na�  ‘ it is shiny’    M89:170 

 (L H) H� H�  wa. kiri. po�ro. po�ro ‘spherical bug’   HWE 131 
  
This pattern is expected under the theory developed so far: an intrusive vowel syllable is 
a single heavy syllable, and like other heavy syllables it realizes its tone late when it is 
the head of the initial foot. If intrusive vowel sequences were LL sequences, then their 
behavior in the above words would be exceptional. This is shown by the comparison 
between an LHL word and a LLLL word below. 
 
(258) Hypothetical LL interpretation of intrusive vowel words 
 
  (L L) L L � ha. ka. ra. xe�  

 vs. (L L) L � L ha. ra. t ��a�b. ra  
 
Unaccented initial LLL sequences are unknown. If intrusive vowel sequences were two 
syllables, they would break the generalization about accentual patterns at the beginnings 
of words. 
 
5.4.5.2. Non-initial feet 
 

In non-initial feet, both normal heavy syllables and intrusive vowel syllables 
always license tone—but while tone is realized on the first mora of a normal heavy 
syllable, it is realized on the mora following an intrusive vowel syllable. 

A heavy syllable outside the initial foot always has a tone, since it is always a foot 
head and does not realize its tone late. The mora following it never carries tone. (Non-
initial HH does not occur in the reported data). Some examples of heavy syllables in 
various contexts are given below.  
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(259) Heavy syllables outside the initial foot always bear accent 
 (L L) (H�) L    hit. 
et. 
e�i. re    M79:29 

 (H) (H�) L    ma��. t ��a�i. re    M79:29 

 (L L) (H�) (L L) (H�) (L L �)  hi. �a�. ki ��. t ��a��. gu. ni �a��. na�. ga�   M79:2526 

 (L L) L � (L L) (H�) (L H�) (L L �) wa. �i �. �i ��. gi�. gap. 
u��i �. �e. re�   M79:25 

 (L L) (L � H�) L   ha. ra. gi �. na��i �. t ��e   S49 
glosses:  
‘ they speak’ , ‘ they cut a piece off’ , ‘nine and’, ‘baseball player’ ,‘ you will suffer for it’  
 
 

An intrusive vowel sequence is also a heavy syllable, hence always the head of a 
foot, and always licenses tone. But unlike H, it prefers to realize its tone late. A non-final 
(H) is always followed by a tone. In this way, heavy CRV differs from heavy CVV. 
 To explain this, I propose that consonants, even if moraic, do not license tone in 
Hocank. Gordon 1999 shows that this to be a common situation. Many languages permit 
a CVV but not a CVC syllable to carry a contour tone (i.e. two tones), even if CVC 
counts as a heavy syllable for other purposes. This suggests that in some languages only 
vocalic moras license tone.  
 Accordingly, I amend the definition of prominent moras in Hocank to exclude 
consonants. In a bimoraic syllable where the first mora is associated with a sonorant, the 
second mora counts as prominent. 
 
(260) Prosodically prominent positions, Hocank (revised) 
 a. The whole head syllable of the head foot of a word. Head feet are initial. 
 b. The first vocalic mora of the head syllable of a non-head foot. 
 
If R in CRV is not a prominent mora, it is predicted that tone should be realized late after 
(H). Tone is realized one mora after the prominent mora that licenses it, and in an 
intrusive vowel syllable, this prominent mora is the second one. In the tableau below, 
candidate a) wins because it places tone one mora after the prominent mora, as preferred 
by ALIGN (PROMINENCE, R; TONE, L). Candidate b) places tone directly on the prominent 
mora, while candidate c) places it early, so neither of these has the preferred alignment. 
 

                                                
26 The syllable [ni �a��] has accent on the second mora because of a general pattern, not analyzed here, in 
which T falls on the most sonorous vowel in a diphthong.  
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(261) [ra�. ga�. ka�na��. ge�] 

/ ra�gakna�ge/ ALIGN (PROMINENCE, R;  
TONE, L) 

ALIGN (PROMINENCE, L;  
TONE, L) 

a.      
              ��T      ��T 

��→�����(µµµµµµµµ)��(µ���µµµµµ)����µ 
���������������
ra�. ga�. kana�. ge� 

 
 

 
 

* *  

b.     
               ��T     T 

�����������(µµµµµµµµ)��(µ���µµµµµ)����µ�������
���������������
ra�. ga�. kana��. ge 

 
 

* ! 
 
 

 
 
*  

c. 
               ��T  T 

�����������(µµµµµµµµ)��(µ���µµµµµ)����µ�����
�
ra�. ga�. ka�na�. ge 

 
 
*  

 
 

* *  

 
 
Thus, an intrusive vowel syllable will always realize its tone on the following syllable 
when possible. This is the basic difference in behavior between intrusive vowel syllables 
and other heavy syllables, and it results from the fact that the former contain moraic 
consonants. 
 
5.4.5.3. First mora tone; second mora tone; no tone 
 

In this section I describe the distributions of three types of intrusive vowels 
syllables: those heard with tone on the first mora, those heard with tone on the second 
mora, and those heard without tone. Each of these realizations corresponds to a particular 
environment, and is explained under the theory proposed here.  

There are two circumstances under which tone is realized on an intrusive vowel 
syllable. First, the tone of a preceding foot can be realized late on the first mora of an 
intrusive vowel syllable. Not being a prominent position, the R of CRV doesn’t license a 
tone, but a tone licensed by a preceding syllable can be realized on it. Secondly, a word-
final intrusive vowel syllable realizes its own tone on its second mora, because there is no 
following syllable for tone to fall on.  

The accents heard on intrusive vowel syllables are described as having two 
distinct phonetic realizations that correspond to the two environments described above. In 
the first situation, tone is heard on the first vowel as in a) below; in the second situation, 
tone is heard on the second vowel as in b) below. I assume that this reflects association 
with the first and second mora, respectively; a theory of the physical realization of tone 
on intrusive vowel syllables is presented in section 4.5. 
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(262)      a.     b. 
          �� T  ���T                               ��  T    ��T 

                          µ    µµµµ     µ  µµµµ      µ             µµµµ    µµµµ   µ     µ   µµµµ 
    |      |       |    |       |                             � � ����������������������
  (hi. ra)  (k r  o).  ho   (ro�). (ra. k w  e) 
 

hi. ra. ko�ro. ho�    ro�. ra�. kewe�  
 
 The following examples demonstrate that intrusive vowel syllables have a first-
mora accent only when they follow a foot of the kind that realizes its tone late—i.e., any 
initial foot, or a non-initial LL or H foot. The tone heard on the intrusive vowel syllable is 
licensed by the previous foot, not by the intrusive vowel syllable itself. 
 
(263) Intrusive vowel sequences with first-mora accent 
 
a. Following an initial LL foot: 
 (L L) (H�)  ha. ni �p. �a��na�  ‘ I swam (declar.)’   WE 82:314 

 (L L) (H�) L �  hi. ra. ko�ro. ho�  ‘prepare, dress (2 sg.)  HWE 128 
  
b. Following an initial H foot: 
 (H) (H�)   ro�. ke�we  ‘dress, paint face’   M79:30 

 (H) (H�)   ma��. �a�rat ��  ‘promise (2 sg.)’    HWE 127 

 (H) (H�) (H�)  wa�. po�ro. po�ro ‘snowball’    M79:30 

 (H) (H�) L �  ya�. ko�ro. ho�  ‘prepare, dress (1 sg.)’  HWE 128 
 
c. Following an initial H foot: 
 (H) (H�)   kere. ke�re�  ‘colorful’    M30 

 (H) (H�)   �ara. �a�ra  ‘bald in spots’    M92:29 
 
d. Following a non-initial LL foot: 
 (L L) (L �L) (H�)  ha. ki. ru�. d��ik. �a��na� ‘pull taut (3rd sg- declar.)’  HWE 126  
 
e. Following a non-initial H or LH foot: 
 (L L) L � (L H) (H�) hi. rat. 
a�t. 
a. �a�na�k. �a��na�  ‘ you are talking’  HWE130  

 (L H) (H�) (H�)  wa. kiri. po�ro. po�ro  ‘spherical bug’     HWE 131 
 

Intrusive vowel syllables realized with second mora accent are always word-final, 
meaning they have no place to realize their tone late. Also, they are always preceded by 
something that does not place a tone on following moras: by an L that is not a foot head; 
or by an (H) or (LH) foot, which realizes its own tone. (If a word-final (H) is preceded 
something that does realize tone late, (H) does not have two tones; instead, it does not 
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license its own tone. This is part of a system of tonal clash avoidance, which is not 
treated here.)  

For example, in [ro�ra�kewe] the intrusive vowel is preceded by H L. The heavy 
syllable forms a foot by itself, and realizes its tone late on the following L. The L cannot 
form a foot, so it becomes the first syllable of an LH iamb. It does not license any tone. 
The vowel of the intrusive vowel syllable does license tone, and must realize its own tone 
since there is no following syllable to place it on. 
  
(264)                        ��  T    ��T 

                µµµµ    µµµµ   µ     µ    µµµµ 
               � � �����������������������
      (ro�). (ra. k w   e) 
 

ro�. ra�. kewe�  
 

The following examples show that the distribution of intrusive vowel syllables 
with second mora accent is that predicted by this analysis. They are always word-final 
and preceded by something that does not realize tone late: either a light syllable that is 
not a foot head, or a heavy syllable (which is not in the initial syllable), which realizes its 
own tone. 
 
(265) Intrusive vowel syllables with second-mora accent 
 

After L 
 (L L)(L � H) (L � H�)  ha. ra. ki �. �uru. d��i �k. �a�na�� ‘pull taut- 2sg.’  HWE126 

 (H) (L � H�)  ro�. ra�. kewe�   ‘ you dressed him’ S13 

 (H) L � (L H�)  wi�. pa�. ma�. kere�   ‘ rainbow’ M81:342 
 

After non-initial H  
 (L L) (H�) (H�)  ha. ke. wea�k. �a�na��    ‘he is entering (moving)’  M79:29 
 

There are also cases where an intrusive vowel syllable is realized without any 
accent. These cases always fulfill two conditions. First, the intrusive vowel syllable is not 
preceded by anything that would place a tone on the following mora. Second, the 
intrusive vowel syllable is followed by at least one syllable so that its own tone has a 
place to be realized late.  

In [ra�ga�ka�na��ge�], for example, the intrusive vowel syllable [ka�na��] places a tone 

on the following syllable [ge]. The single light syllable [ga] which precedes [ka�na��] 

cannot form a foot, so it does not license tone and [ka�na��] appears without any tone. 
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(266)                     ��   T       ��  T 

            µµµµ    µµµµ     µ     µ µµµµ      µ 
                        � �         |      |  |        |       

  (ra�)    (ga   kna��)   ge    [ra�. ga�. ka�na��. ge�] 
 
The penultimate (H) feet below are other examples of intrusive vowel syllables that don’t 
realize any tone. It can be seen that all meet the two conditions given above. 
 
(267) Intrusive vowel syllables without accent  
a. H (H�) (H) L �  t ��u�. gia�. �a�na�p. ke�  ‘kingbird’ , M81:342 

b. (L L) L � (L H) (H�) hi. rat. 
a�t. 
a. �a�na�k. �a��na�  ‘ you are talking’ , HWE130 

c. (H) (L � H) L �  ra�. ga�. ka�na��. ge�  ‘ant’ , M81:342  

d. (L L) L � (L H) L �  hi. ro. ki �. ya. porok. �e�      ‘he rolled them up together’  S29 
 

In short, distributional facts support the theory that an intrusive vowel syllable is a 
heavy syllable that realizes its accent late. Like other heavy syllables, it is always 
associated with a tone, but unlike other heavy syllables, this tone is normally realized to 
the right of the syllable.  
 
5.4.5.4. Weak local parsing 
 

In some respects, an (H) syllable outside of the initial foot acts like an (LL) 
sequence. Each places a tone on a following syllable, and each realizes a tone on its first 
mora only when it follows a foot. This similarity follows from the fact that in both (LL) 
and CRV, the tone is licensed by the second mora—in the case of LL, because the second 
mora is the head of the foot; in the case of CRV, because the first mora is non-prominent 
due to being consonantal. 

But intrusive vowel sequences do not pattern like LL sequences in other respects. 
One difference between the two relates to the possibility of weak local parsing. Hocank 
can optionally leave one L syllable unparsed between two feet, as seen in (267) b) and d) 
and in the following examples. 
 
(268) (L L) L � (L L) L �  ho. ki. wa�. ro. ro. ke�   ‘swing (v. intr.)’M81:342 

 (H) L � (L L) L �  wi�: ra�. gu	�. ge. ra�  ‘ the stars’   M79:28 
 
Only one L in a row can be left unparsed. But if an intrusive CVRV sequence consisted of 
two light syllables, it would be necessary to posit cases in which more than one L in a 
row is left unparsed, as in the hypothetical alternative representations below. 
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(269) (L L) L � (L H) (H�) hi. rat. 
a�t. 
a. �a�na�k. �a��na�  ‘ you are talking’ , HWE130 

 Hypothetical: (L L) L � L (L L) L � L 
 
 (L L) L � (L H) L �  hi. ro. ki �. ya. porok. �e�      ‘he rolled them up together’  S29 

 Hypothetical: (L L) L � L (L L) L � 
 
Treating (H) as monosyllabic allows us to maintain a simple generalization about weak 
local parsing: only one light syllable is left between feet. 

Also, weak local parsing cannot skip one of the putative “syllables”  of CVRV. 
This is seen in words like [hirako�roho�nira�] (“the fact that you do not dress” , Halle 
1990:149). If the intrusive vowel syllable were a sequence of two light syllables, it would 
be possible to leave the first one unparsed. This would cause tone to fall on [ni], as shown 
below. Such a parse is possible in a word that really consists of a string of light syllables, 
like [hokiwa�roroke�] “swing”  (M81:342). If this kind of parse were possible, then it would 
not be predicted that (H) should always be followed by a tone. 
 
(270) Hypothetical weak parsing of /hirakronira/ 
  
                              ��T           ��T 

  (µ   µµµµ)   µ    (µ   µµµµ)   (µ   µµµµ) 
   |     |      |      |      |      |     | 
    hi   ra   ko   ro   ho   ni   ra              * [hirako�rohoni �ra] 
 
 Cf. (ho ki) wa  (ro   ro)  ke           [hokiwa�roroke�] 
 
There are no examples of intrusive vowel syllables being parsed like this. CVRV is 
always treated like a foot, and hence always followed by a tone, as shown below. 
 
(271) Real parsing of /hirakronira/  
 
 
         ��T��T    ��T 

  (µ   µµµµ)   (µµµµµ)  (µ    µµµµ)   µ 
   |     |       | |       |      |      | 
  hi   ra   kro     ho   ni    ra   
      [hirako�roho�nira�] 
 
In this respect, CVRV acts as a unit in a way that other CVCV sequences don’t. In the 
theory of Hayes 1995, this unity is captured by splitting /CRV/ into two syllables after 
most of the accent rules have applied; in the [RV] �  theory, it is captured by representing 
CVRV as monosyllabic on the surface.  



 172

5.4.6. Physical realization of tone on intrusive vowels 
 

 I have been assuming that a word-final intrusive vowel syllable has a single tone 
associated with its second mora. In this way, it is like an LL foot, which also has tone on 
its second mora word-finally. But not all descriptive accounts agree that (LL) and (H) have 
an identical accentual structure. 

In early work, Miner transcribes intrusive vowel syllables with secondary accent 
on the first vowel and primary accent on the second, as in [ke
re�] ‘depart returning’ . He 

transcribes ordinary disyllables, such as [wasge�] ‘dish, plate’ , with only one accent. He 
notes, however, that others disagree: “perceptually, in the nonreduplicated fast sequences, 
it sometimes happens that the secondarily accented syllable has almost as much accent as, 
or even as much as (but never more than) the primarily accented one. It may be this that 
caused Lipkind to write stress only on the C1V1 portion of fast sequences, an error which 
persists through Wolff to Matthews and beyond” (M79: 26-7). In later studies, Miner 
omits the secondary accents on the intrusive vowels, changing the transcription of accent 
to [kere�]. Thus, fieldworkers give at least three different transcriptions of accent on words 

like ‘depart returning’ : [ke�re], [ke
re�], and [kere�].  
 Using tapes of Gerd Fraenkel’s fieldwork on Hocank, stored in Indiana 
University’s Archives of the World’s Languages, I made pitch tracks of an intrusive 
vowel syllable, [seret�] ‘ long’ , and similar two-syllable words like [warut�] ‘eat’ . These 
words were spoken in isolation in the context of a Swadesh word list. [seret�] is the only 
word in the list consisting of a single intrusive vowel syllable, so of course conclusions 
based on the two tokens of this word must be very tentative. However, the pitch contours 
do not support Miner’s later transcriptions of purely second-vowel accent. The disyllabic 
[warut�] has a clearly rising pitch, as seen in (272), while [seret�] has a fairly steady 
pitch, as seen in (273). A heavy monosyllable like [se�p], as in (274), has a clear fall. This 
supports Miner’s early transcription convention, in which these three foot types were 
distinguished accentually.  
 
(272) Pitch track of [warut ��] 
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(273) Pitch track of [seret ��]  
 
 

 
 
 
(274) Pitch track of [se�p]  
  

 
 
I propose that [seret�]’s unique pitch pattern results from the fact that the physical 

realization of tones is linked to that of segments. In a CRV sequence where tone is linked 
to the same mora as V, the high pitch is linked to the vowel gesture, which stretches 
across the syllable. If the vowel intrusion were perfectly symmetrical, with the sonorant 
exactly in the middle of the vowel, high pitch would be heard more or less evenly across 
the syllable. Some of Susman 1943:13’s observations agree with this: she states that 
“secondary stress seems to attach equally to both syllables”  in CVRV.  

But Hocank vowel intrusion is not always perfectly symmetrical. Susman 
observes that “ in a “CVCV” morpheme which constitutes a phrase, the first vowel is 
shorter than normal.”   This suggests a slightly skewed alignment as below. (Capturing the 
slight non-symmetricality of Hocank vowel intrusion is possible with modifications to the 
alignment constraints. I do not do so here, given the lack of evidence about what the 
exact alignment is.) 
 
 (275)  
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If a vertical line is imagined in the center of this sequence, more of the R is heard on the 
left side of the line and more of the V is heard on the right side. Therefore, tone realized 
on the R will be heard more on the beginning of the syllable, and tone realized on the V 
will be perceived more on the end. But since the V gesture does spread completely across 
the syllable, there will be some perception of high pitch in the beginning as well. This 
may explain why Miner transcribed a secondary accent in [ke
re�]. Lipkind’s transcription 
[ke�re] may reflect a dialect or idiolect where the sonorant is timed later in the vowel, so 
that more of the vowel and its tone are heard near the beginning of the syllable. The 
mistaken assumption that [kere] has two syllables imposes an artificial choice on the 
fieldworker, to assign accent to the first or second, when in fact the two vocalic periods 
are a single segment, with a single accent. 

5.4.7. Summary of accent 
 There are more details to the accentual system that are not treated here (such as 
deletion of tones in clash, the accenting of opening diphthongs, and the placement of tone 
when a syllable elides in “syllable merger”), but the essential point is that intrusive vowel 
syllables act like single heavy syllables rather than LL sequences, and that the differences 
between intrusive vowel syllables and other heavy syllables all derive from the fact that a 
consonantal mora cannot license tone in this language. Preliminary phonetic evidence 
also indicates differences in the realization of accent on LL, H, and H. 

Furthermore, it is possible to give a principled analysis of the accentual pattern 
that depends only on output constraints, without rule ordering. The placement of pitch 
accents in Hocank is guided by constraints that are operative in many other languages, 
such as prohibiting consonants from licensing accent, and prohibiting rising tone within a 
syllable.  

5.5. Conclusion 

 Hocank intrusive vowels share the unusual characteristics of those in Scots 
Gaelic. The overlap between vowel and sonorant is relatively dramatic compared to 
vowel intrusion in other languages, and the resulting syllable is bimoraic. In Hocank, this 
bimoraicity is proven primarily by the accentual system, but also by minimal word 
requirements and by the reduplication pattern, in which intrusive vowels are infixed like 
heavy syllables rather than suffixed like light syllables. Patterns of ablaut and contextual 
nasalization demonstrate that the intrusive vowel has no ability to take a different quality 
than the non-intrusive vowel, as expected if they are one gesture. 

Such vowel intrusion cannot be analyzed as only an effect only of C-C phasing; 
rather, it reflects a particular structure within the syllable. I have proposed that the 
sonorant is adjoined to the vowel, and they together function as a single �  unit. Hence, a 
CVRV sequence behaves like a heavy monosyllable. The accentual system supports the 
view that one of the moras of an intrusive vowel syllable is associated with the sonorant, 
because this mora shows an aversion to licensing tone, which is typical of consonants.  
Scots Gaelic and Hocank demonstrate that intrusive vowels- that is, vocalic periods that 
do not correspond to an independent segment- do not have to be short and fleeting. An 
intrusive vowel can be as long as an ordinary short vowel, and stable in quality and 
duration, yet not behave like a separate syllable for phonology or for speaker intuitions.  
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APPENDIX: LIST OF CONSTRAINTS 

 
Markedness constraints 

    
Constraints on total over lap 

General form: 
 
*GESTUREx IN GESTUREy 

A gesture of type x does not fully surround a gesture of type y (extending 
on both sides of it).  

    
      Specific constraints: 

   
*V IN V 

  A vowel gesture does not fully surround another vowel gesture. 
 

*C IN V 
A vowel articulation does not extend on both sides of a consonant 
articulation (fully surrounding it). 

  
*OBSTRUENT IN V 

A vowel gesture does not completely surround the gesture of an obstruent 
consonant (where gutturals are not considered obstruent). 

 
Also: *NASAL IN V,  *GLIDE IN V, * [r] IN V, * [l] IN V , * [�]  IN V,  * [�]  IN V,  
*GUTTURAL IN V 

 
Constraints on CC phasing 
       

*CxCy OVERLAP 
In a C1C2 sequence, C1 belonging to the class Cx and C2 belonging to the 
class Cy, there is no overlap between the gestures of C1 and C2. 

 
OCP- GESTURE 

Overlapping identical oral gestures are prohibited.  
 
       General form: 
 
 ALIGN (G1, LANDMARK

1, G2, LANDMARK
2)    Gafos 2002:278, 292 

  Align landmark1 of gesture1 to landmark2 of gesture2. 
 
 Landmarki takes values from the set {onset, target, c-center, release, offset}  

 
       Specific constraints: 
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ALIGN (C1, CENTER, C2, ONSET) 
In a C1 C2 sequence, the center of C1 is aligned with the onset of C2. 

 
ALIGN (C1, RELEASE, C2, TARGET) 

In a C1 C2 sequence, the release of C1 is aligned with the target of C2. 
 

ALIGN (C�, CENTER, C, ONSET) 
In a C1 C2 sequence, where C1 is a geminate, the center of C1 is aligned 
with the onset of C2. 

 
ALIGN (C, CENTER, C�, ONSET) 

In a C1 C2 sequence, where C2 is a geminate, the center of C1 is aligned 
with the onset of C2. 

 
ALIGN (C, CENTER, R, ONSET) 

In a C1 C2 sequence, where C2 is a sonorant, the center of C1 is aligned 
with the onset of C2. 

  
ALIGN (R, CENTER; C, ONSET) 

In a C1 C2 sequence, where C1 is a sonorant, the center of C1 is aligned 
with the onset of C2. 
 

ALIGN (R, RELEASE, C, TARGET) 
In a C1 C2 sequence, where C1 is a sonorant, the release of C1 is aligned 
with the target of C2. 

 
ALIGN (R, CENTER; C, ONSET) IN σ    

In a C1 C2 sequence, where C1 is a sonorant, and where C1 and C2 belong 
to the same syllable, the center of C1 is aligned with the onset of C2. 

 
ALIGN (R, RELEASE; C, TARGET) IN σ 

In a C1 C2 sequence, where C1 is a sonorant, and where C1 and C2 belong 
to the same syllable, the release of C1 is aligned with the target of C2. 

 
Alignment constraints referr ing to the nucleus 
 

ALIGN (V, OFFSET, SYLL, OFFSET) 
The offset of every vowel is aligned with the offset of the rightmost 
segment that belongs to the same syllable as that vowel. 

  superseded by ALIGN ([SEG] � , OFFSET, SYLL, OFFSET) 
 

ALIGN (V, ONSET, SYLL, ONSET) 
The onset of every vowel is aligned with the onset of the rightmost 
segment that belongs to the same syllable as that vowel. 

  superseded by ALIGN ([SEG] � , ONSET, SYLL, ONSET) 
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ALIGN ([SEG] � , OFFSET, SYLL, OFFSET) 
The offset of every segment dominated by an �  node is aligned with the 
offset of the rightmost segment that belongs to the same syllable as that 
segment. 

 
ALIGN ([SEG] � , ONSET, SYLL, ONSET) 

The onset of every segment dominated by an �  node is aligned with the 
onset of the leftmost segment that belongs to the same syllable as that 
segment. 

 
ALIGN ([SEG] � , ONSET, SYLL, ONSET)2 

If C and V belong to the same syllable, and C precedes V, the onset of V 
is not more than one “displacement”  from the onset of C. 

 
ALIGN ([SEG] � , OFFSET, SYLL, OFFSET)2 

If V and C belong to the same syllable, and V precedes C, the offset of V 
is not more than one “displacement”  from the offset of C. 

 
ALIGN (C, LANDMARK

1, V, LANDMARK
2)   

If C and V belong to the same syllable, and C precedes V (not necessarily 
directly), landmark1 of C is simultaneous with the landmark2 of V. 
(superseded by ALIGN (C, LANDMARK

1, � , LANDMARK
2)) 

 
ALIGN (C, LANDMARK

1, � , LANDMARK
2) 

If C and �  belong to the same syllable, and C precedes �  (not necessarily 
directly), landmark1 of C is simultaneous with the landmark2 of � . 

 
Constraints on “ gesture sharing”  
 

*MULTIPLE LINKING 
  A single gesture is not associated with more than one segment. 
 

*MULTIPLE LINKING: STOP-C  
A single head gesture is not associated with a stop and a following 
consonant. 

 
Other markedness constraints 
 

* �  �  structures do not occur. 
 

ALIGN (MORPHEME, SYLLABLE) 
  Every morpheme edge coincides with a syllable edge. 

 
ALIGN (PROMINENCE, RIGHT; TONE, LEFT) 

Every prominent position P licenses a single high tone T, and the left edge 
of T is aligned with the right edge of P.  
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ALIGN (PROMINENCE, LEFT; TONE, LEFT) 

Every prominent position P licenses a single high tone T, and the left edge 
of T is aligned with the left edge of P.  

 
NORISE *         T    (adapted from Gussenhoven 1997) 

     (µ   µ)σ i.e, no rising tone within a syllable 
 

*SEG 
  Segment S does not occur. 
 

STRESS TO WEIGHT     Kager 1999 
  A stressed syllable is heavy. 
 
 

Faithfulness constraints 
 

BE-IDENT-F      Kitto & de Lacy 2000:3�
An epenthetic segment E and its base have identical values for feature F. 

 
 DEP 
  A segment that is present in the output is present in the input. 
 

DEP-�  
A segment that is dominated by �  in the output is dominated by �  in the 
input. 

  
DEP-TONE 

  A tone in the output has a correspondent in the input.  
 
 MAX 
  A segment that is present in the input is present in the output.  
 

MAX-�  
If two segments are adjoined into an �  structure in the input, they are 
adjoined into an �  structure in the output.  

 
MAX-Position-SEGMENT   (adapted from Beckman 1998 :131) 

A segment S in a prominent position in the input has a correspondent in 
the output.  
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