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The concept of structure building by matching plays a major role in unification grammar�
(see Shieber 1986 and Carlson & Linden 1987). We will come back to this in section 4.4.3.2�
of chapter 4.
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2.4.7 CL through glide formation

The second type which in the true constituent type cannot be explained through a re­
shuffle of association lines concerns glide formation. Hayes (1989: 280) reports that 
this type is widespread among Bantu languages (Odden 1981, Clements 1986b), Japan­
ese (Poser 1986), Old Icelandic (Hock 1986), and Old English (Wright & Wright 1925). 
The following form exemplifies this type of CL:

(38) tia=#tja:

In other versions of this type of CL, segments of the previous syllable can be leng­
thened:

(39) a. akia ak:ja b. eria ^  e:ija

The type exemplified in (39a) is found in Ilokano, the type in (39b) in Middle English 
(Hayes 1989: 269-279). The reason why the constituent model cannot provide us with 
an explanation of the lengthening in these three cases is, just like in the case of CL by 
vowel loss {tald=¥ ta:l), that the syllable of the vowel that has been deleted or turned 
into a glide has ceased to exist. Hence there are no empty subsyllabic nodes for other 
elements to spread to. We have seen in the case of CL through vowel loss, however, 
that there was another, foot based reason for CL to take place. Therefore, we could 
hypothesise that here too, a podic factor can be involved.

To test this, we should look into the foot structure of the languages concerned. 
Unfortunately, we have no information at our disposal about the foot structure of the 
languages where the lengthening types in (38) and (39a) are found. Information is avail­
able on the foot structure of Middle English (39b). Recall from section 2.3.5 that Min- 
kova posits the foot structure to be of the form S W(W). A form where the type of CL 
applies is given in (40) (Hayes 1989: 277).

(40) pasisns parsjsns ‘patience’

Hayes (ibid.) quoting Jespersen (1909) points out that the glide formation (iV jV) was 
completed by the early Middle English period. The lengthening took place in roughly 
the same period. Hayes accounts for the CL in the following manner:

(41) a a o

/ . / . h
/I /I I N

p a s i 	  n s

Glide Formation, 
Parasitic Delinking

P a

0 a
 ̂ .--ÿN
p p p
1 .■■■ / I N  

s i 	  n s

Compensatory
Lengthening

syllabification
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(R = rhyme, P = peak, Co = coda)

%	�������	������� ������  	��	� �	��� ����� �������!�����������!����������� :������ ������	�
����#��������#� ��� ���������� ����	��!��H����� �������#� ��	��H����������� ����������������

According to Fouché (1958; 524) schwa-drop in word-final in postconsonantal position�
began to develop only in the middle or towards the end of the 15th century. Pope (1956: 118)�
mentions that in the educated speech of Paris schwa was retained in this position into the�
later 16th century.
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��������!������������� �	����#��	�� ������������ ����	�� ����������*�%	��� �!����������� ��K
��������������������#����������������;�������	�����������	������  	��	�	��� ������!��������
�	������������/��	����	�H� �������� A����� ����B- � ���� ��������1*-*L*�%	�� ������!��������
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2.4.8 Excluding nonexisting CL types

We now come to the two hypothetical types of CL which are excluded in Hayes’ 
model, and which he says are not excluded in ‘X’-theory. We will see that our theory 
too, excludes this type of CL.

The two nonoccurring types of CL (“asymmetries”) excluded in Hayes’ moraic the­
ory concern (i) onset deletion and (ii) vowel deletion in an initial syllable. Let us first 
consider onset deletion. If an onset is deleted, this does not result in the lengthening 
of a specific element. This is exhibited in the following hypothetical, but nonoccuring 
cases (Hayes 1989: 281):

(46) a. #sa 
b. «sla

#a b. «osa =# «oa;
«sa: e. «sta «ta

c. «osa «o:a

This type of CL is excluded in Hayes’ theory because, as we have seen, onset conson­
ants are not dominated by moras, so there is nothing to spread to. Under X-theory (the 
term is used for all theories where CL is explained by processes on the level of the 
CV-tier), the process can easily be derived (we are taking here (46a,b,c) as examples, 
copied from Hayes 1989: 284):

(47) a.

c.

a 0 a b. �  �  �  �  �  o
1 / 1  1 / 1  1 / I

O N O N O N N O N  N O N  N O N
1 1 1 1 1 1 1 1 1 = »  M  1 =» 1 I I

X X1 1 X X1 X X  •. 1 X X X  X X X  X X X
I I I  1 1 1 '• 11 1

« s a  «
1
a

-.1
« a

I I I  I I  1 -.1 
« o s a  � �  a � �  a

a a 0 a a a
1 1 y i 1 / I

N O N N O N  N O N
1 1 1 = ^ 1 1 1 1 1 1

X X X
1 1 1

X X X  X X XI 1 i .* 11 1 1 
« o s a

1
» 0

1 I.*
a «to

1
a

The other asymmetry, CL in the case of vowel loss in an initial syllable, if it occurred, 
would take place as follows (Hayes 1989: 284):

(48) «ola «la:

As Hayes points out, X-theory could easily derive this result, in a way which resem­
bles the “double flop”, cf. (49) (Hayes 1989: 286).
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����*� =���� �	�� �;!��������� ��� ��� ������	���� ���� ��� ������ �	�� ������� �����*� %	��
�!������������	��H� �������	����!�������������������������.52�#�#�3� (»sa =^»a:, »osa�
»oa:, »osa=^ »o:a)���������������!����#����!������������	�������������������������� .���
��������������3� ����H� ���� .�;��!���	�� ��������� �	���������� ��������� ���  ���� ��� �����
��������#����W������#������;��!��#�	��	�H� ��������������������W���������������3*
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IS Contrary to Hayes’ claim, the CL type displayed in (48) is not fully excluded under the�
moraic theory. The following CL is conceivable, ���  ^  �� '  (Notval Smith, personal commu­
nication): �� � � � � �� � � �  a
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!� !� f̂
. I�
1 a
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lA � � � U ���f
NIa
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3.1 Introduction

%	��� �	�!���� ������  ��	� �	�� !	�������� ���H� ��� ��������� ���� H� ��� �	��������� ���
%���� �*�=��V��#��������������������%���� �#������������	��%���� ����������� ����� ��
.+,52��16,3�

The Tonkawa appear to have been an important and war-like tribe who lived in central�
Texas during most of the 18th and 19th centuries. The remnants of the group, less than�
forty in all, today live in the vicinity of Tonkawa, Texas.

=��V��� ����� ��!����� �	��� 4 ������ .+,+L3� ����!��� %���� �� ������ �	�� ���	���������
���������*�4�!���.+,17#+,1L3�	����	� ���	����	��������������������� ������������������
����	��=����������������������������*�$�H����	�� ����� ����	����;��W�����������=��V��#� ���
�����������	����	���������������� ��;�����*�/����������=��V��� ������	���� ����#� �	�� ���K
������	���������	����V�������������������$�������H���	�������*

%	�� ������ ��������� �	��H� ��� ��������� !	�������� ��� �	��� ��������*� %	���� !	���K
���������������������������������	�����!!���������!��;���#�����������������	������������
��� ���������� ��������H�� !	����������� �	����� ��� ��!��  ��	� �	��� !��!����*� ?��������	�
.+,87�3� !��!����� �	���� �����#� ���� ��� 	��	� ��� �;�������� ���!�������*� =�� �	��������
���������� �	��� ����H�������� ������������ ���� ������� ��� ������ ���� ��� ����� �	�� ������
�;�����H�������!�������*� =�� ����� ���#� 	� �H��#� ���������� ���	� �� ����������*� �	��!��
.+,8-#+,8L3� �	� �� �	��� ��	� 	��!� ����	�� ������� ����������H�� ����� �!!��������� �	�� �����
���!�������� ����� !��!����� ��� ?��������	� ���� ��� ���!������� ������������*� ��� �	���
�	�!���#���� ��������	� ���	����	��� �����������#� ���  ������� �	��� �� ��	��������� ������� ���
?��������	P�� ��������#� ���� ���� ������� ���	��*� ���  ���� ��� ������������� �	��� �	�� H� ���
���������!	�����������������	���������������!�������!������������������������������������*

3.2 Kisseberth’s and Phelps’ analyses

����������	������� �������������������H������?��������	�M

.13� �*����;�U
�*� ����;�U
�*� ���;���U

g�����;�[�U
g�  �[����;�[�U
g� ����;�[�[�U

Q	��	������P
Q	��	�����	��P�
Q	�� ��� 	������ ��P

 ̂ The following summary of Kisseberth’s analysis has been taken and adapted from the�
thorough presentation given by Phelps (l975).
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�*�  ����;���U� g�  �[����;�[�[�U� Q	�� ��� 	������ �	��P
�*� ����;� g� ����;�� Q	��P

.� 3� �*� �����U� g� ������[�U� Q	�� ������ ��P
�*�  ������U� g�  �[������[�U� Q	�� ������ �	��P
�*� �������U� g�������[�[�U� Q	�� ��� �������� ��P
�*�  ��������U� g� �[������[�[�U� Q	�� ��� �������� �	��P

. � 3� �*� !����U� g� !�����[�U� Q	�� ����� ��P
�*�  �!����U� g�  �[!�����[�U� Q	�� ����� �	��P
�*� !������U� g�!�����[�[�U� Q	�� ��� �������� ��P
�*�  �!������U� g� �[!�����[�[�U� Q	�� ��� �������� �	��P
�*� !����� g� !������ Q�����#� ���������� ���P

?��������	��������	�� ����� ��������;���

.53� �*�  ��� (��� ������� �������� ����������� ��B���

�*� -6D� (��� ������� ����*�� ������*�� �������� �����

� *� � � � � ���������,�� .����������,�0
� * � . � � � � � � � � 3 � (��� ������� ���������� ����������� ��B���

%	������� ����!	�������H�������������;	�����������	��������

.� 3� �*� ���;�#� ����;�#� ���;��#� ����;��#� ����;#� '����;�'� Q	��P
�*� �����#� ������#� ������#� �������#� '� � ���� '� Q����P
�*� !����#� �!����#� !�����#� �!�����#� !����#� '!���� �'� Q���P

�������������������������	��������#�?��������	�!�������	������� ����������

.� 3� �*� L���(������I��	��E	�	����
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�*� I��	�� �������
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(7)
Underlying representation 
Deletion (6a)
Elision (6b)
Truncation (6c)
Surface representation

(a) (b)
picena+o? we+picena+o?

picna+o?
picn+o?
picno?

we+pcena+o?
we+pcen+o?
wepceno?

(c)
picena+n+o?

picna+n+o?

picnano?

(d) (e)
Underlying representation we+picena+n+o? picena
Deletion (6a) picen
Elision (6b) we+pcena+n+o?
Truncation (6c) 
Surface representation wepcenano? picen

A schématisation of the phenomena presented thus far is given in (� ) (the lower case 
letters refer to the rules given in (� )).

(� ) a. #CVCVCV+VC# b. #CV+CVCVCV+VC» c. »»CVCVCV+C+VC«
4- 4- 4, � , 4.
0  0 0 0 0
b c b c b

d. #CV+CVCVCV+C+VC« e. «CVCVCV#
(�-
0

4-
0

The specification is [+stem] for the final vowel in the structural description of 
Vowel Elision (� b) is needed in order to prevent this rule from applying in (9c, 
� � c):

(9) a. pilo? < pile+o?
b. weplo? < we+pile+o?
c. pileno? < pile+n+o?
d. wepleno? < we+pile+n+o?

(� � ) a. cano? < cane+o?
b. wecno? < we+cane+o?
c. caneno? < cane+n+o?

‘he rolls if 
‘he rolls them’
‘he is rolling if 
‘he is rolling them’

‘he leaves if 
‘he leaves them’ 
‘he is leaving if

d. wecneno? < we+cane+n+o? ‘he is leaving them’

In (9c) and (10c) the second vowel of the word does not elide, although it is in the en­
vironment CVC__CV. The final vowel in these forms does not belong to the stem, but
to the suffix (�4��		  4b). Things are even more complicated, however. Kisseberth ad­
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takes place, according to the general conventions of autosegmental phonology.” We 
have seen that this linking consists of three different mechanisms, i.e., mapping, 
dumping, spreading. The specification we have to make concerns the level from which 
the mapping starts. It could in principle start from the segments and it could start from 
the subsyllabic nodes. We argue here that mapping starts from the segments, in the 
same direction as the syllable structure imposition takes place. The reason for this is 
that it is the elements on the segmental level that have triggered the imposition of syl­
lable structure. This is the result of the fact that these elements ‘demand’ to be part of 
syllable structure. Another result of this tendency is that, once a syllabic structure has 
been imposed, mapping originates from the segmental elements.

Because in Tonkawa it is only the consonants that trigger syllable imposition, the 
initial mapping originates from these elements only, whereas in many other languages, 
where syllabification is triggered by nearly all segments, mapping originates from all 
segmental elements. (In the following chapters we will add the level of the skeleton 
and we will consequently say that mapping starts from the level of the skeleton and 
takes place between the skeleton and the subsyllabic nodes. For reasons of exposition 
we have omitted this level here, because it does not seem to play any role with respect 
to the phenomena concerned). The mapping between the vowels and the subsyllabic 
nodes (in fact the nuclei, the only type of node a vowel can be linked to in Tonkawa) 
takes place if possible, but does not start the mapping process.

We now raise the question of what happens if regular syllabification (i.e., the appli­
cation of the syllable assignment algorithm (30) of chapter 1) fails to incorporate all 
consonants into the syllabic structure. We are then faced with a conflict, since, as 
stated before, consonants � �����	  incorporated. A second possible situation that we 
must consider is that syllabification fails to produce a structure which conforms to the 
well-formedness conditions as expressed by template (19): situations may arise in 
which no well-formed syllable can be formed. This can be the case, e.g., if the regular 
application of the linking conventions fails to produce a syllable with a filled onset. The 
following measures are taken when regular syllabification fails:

(2 2) � 	����	�����	����	�����������������������

a. reversal of the direction of mapping of the skeletal elements to the sub­
syllabic nodes (now: left to right);

b. when this also fails: obligatory elements at the left side are delinked from 
the coda of the syllable to the left and incorporated into the onset of the 
syllable under construction.

The fact that (22a) takes effect is merely a natural consequence of the fact that in 
principle two directions of syllabification (and hence mapping which is part of the syl-
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(25’) ����������	

a. ff
/K

0  N Cd
1 I I

p i c e  na+o ?

b. ff
Y \

0  N Cd
1 I I

ff
Y \

0  N Cd

w e + p i c e na+o ?

c.
Y #

p i c e

0  N Cd
1 I I
n a + n+ 0 ?

d. ff
Y \

0  N Cd
/ K

w

0  N Cd 
I I  I I I  
e + p i c e n  a + n + o ?

It is assumed that in these forms, the prefix and suffix bordering the stem are attached 
on the same cycle. However, this is not crucial. In (25a,b), it is the glottal stop that 
triggers syllabification. Syllabification, in accordance with the right-to-left direction­
ality setting, now goes leftward, and the �  is incorporated into the syllable. Next, �  is 
ignored by the syllabification mechanism, because it cannot incorporate this in its syl­
labic structure (cf. the wellformedness conditions (19)). It is thus that the data for 
which Kisseberth has formulated his rule of Vowel Truncation (6 c) are accounted for. 
In (25b,d), the �  of the prefix also triggers syllabification. Because there are no ele­
ments to the left, the direction of syllabification is reversed by virtue of (22a), cf. (23). 
Note also that on this first cycle, the morphemes of the second cycle are not yet 
present (although we have shown them in (25’) in order to keep the forms identifiable). 
Let us now look at the second cycle:

(25”) �	���������	

a.
(vacuous)

d. ff
Y \

b. c. ff ff
(vacuous) / / T \  � % F

0  N Cd 0  N Cd
1 I I I

p i c e n  a + n +  o ?

Y \ � Y \
0
I

w

N Cd 0
e + p 1 c e n

Cd 0
\ /

+ n +

Cd

Here, we see that in (25”c,d) the syllabification mechanism has delinked the �  from 
the preceding syllable (by virtue of (22b), cf. (24)). We now come to the postcyclic 
(postlexical) syllabification, in which unassociated consonants belonging to the stem 
trigger syllabification:
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� � U � � � � � � � � � U



We thus see here that the nonerasure of the e (the vowel which finds itself in the en­
vironment VC__CV) is a consequence of the fact that syllabification in Tonkawa is
cyclic: the e had to be incorporated into syllable structure on the first cycle, during 
which syllabification was triggered by �  (the progressive morpheme).

Finally, let us look at the forms in (11c, 12c). Here it was the third V and not the 
second one that was deleted. We will take the derivation of (11c) here as an example.
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(29) J��	�����������  
we+xa+yakapa+o?

(29’) ����������	

�

# $
0  N Cd
I I I  I I I

w e + x  a + y a k a  pa+o + ?

�

# $
0  N Cd

For the syllabification of the morpheme preceding the stem, the direction of syllabi­
fication has been reversed by virtue of (22a). We see here that the �  of the stem has 
been syllabified, as part of the syllable in which the prefix directly preceding the stem 
has been syllabified. The reader will notice that without the incorporation of the �  of 
the stem, the syllable would also be well-formed, because the result would be a CV 
syllable, viz. 7�/  It thus seems that an element of the stem, is incorporated into syllabic 
structure, while this does not seem strictly necessary in order to fully syllabify those 
elements which must be syllabified at the relevant cycle. This objection, however, 
would be based on a misunderstanding. It is the process of syllabification that is trig­
gered cyclically, not the linking or association of the segments with the subsyllabic 
nodes. As mentioned in chapter 1, empty nodes are avoided if possible, as a result of 
the association conventions. With the incorporation of the ƒ  into syllabic structure, an 
empty coda node has been avoided, and we have arrived at the desired one-to-one 
relationship between the subsyllabic nodes and the segments. Still, the reader could 
ask the following question: if cyclicity counts only for the syllabification-triggering 
elements, why then has the direction of syllabification in (29’) been reversed by virtue 
of (22a)? Syllabification could have gone in its normal direction, RL, and the syllable 
�	7  would have been formed. The answer to this is that in contrast to the stem, the 
second prefix, �	-  is simply not yet present during the first cycle. (On the cycles 
where certain morphemes are not present, like (29’), we have nevertheless given 
them, in order to make our representations as transparent as possible).

We now come to the second cycle:

(29”) �	���������	

� � � � �

# $� # $� # $
0  N Cd 0  N Cd 0  N Cd

w e  + X a + y a k a  pa+o + ?
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������	�H����!��������������������������	��%���� ��<� ����������#�<� ����������������
<� ���%����������!��������#� ���� ��������������������� ���%���� ��!	�������� 	��	�
�����������������������������	��!	���������������������H�*

%	����������������������	����	�H�������� �/ �:��!	���������������������� ���������� ��	�
� ����!��	��� � � 	�����!����;��������������������������������	��*�%	�������	� ��
���.-7���3�.=��V���+,--��57#�51#�670�+,5,#��	��!��+,8-0�-6�-,0�+,8L0��4�30f

.-73� �*� 	����U
�*� ������U
�*� ;�0���U�

�*� 	����!�U�
�*� ;�0���!�U�

g� 	�[����[�U
g� ��[	�[����[�U
g� ;�[	�[����[�U�

g� 	�[����!�[�U�
g� ;�[	�[����!�[�U�

Q	���������� �P
Q��������� �P
Q��������� �� ��	������P

Q���������!P
Q���������!��������������P

A������	�����	����	�� � �����!!�������������H�������!�������*� �	��!�� .+,8-�� -,#+,8L0�+L+3�
	���������������	������� ��������������	���!������0

.-+3� �(�	�	����

	� M �� �' � Y[�������X� [ OOO

�� !�������� �;!��������� ���� �	��� !	��������� ��� ���� ����� ���� ��� �	�� ����� ���*�
%	���� ���� � �� ��������������������� ������ �/ � "������#������ ��� ����� ���������#� � � ���� �����
��������� �����������������!��������.=��V���+,52�� 1,13*�A�� �������� �	��� ��� �	�� ������� ��� ��
����������������� ������������ ������	�� ����������� ��� ��������������� ���� �#������	�� ����*�
A�� ������� �	��� �	��� ���������� 	����� ��� ���� ��H���*� 4�������#� ��� �������#� � � ���� ������
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 ���������	�����#� ��  ���� �������� �	��� ������� ������������������������ ��� ����������� �����K
���������������#���������	������������������������������#� 	��	��!!���������	�� ������H��*
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������� ��� E�����������F� ����������� ��� ���� 	����� �����*� ?�� ���� ����,����� �	� ���-����-	���� �
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���������������� ������	�����������	������	���!!�����������������������������������H���������
 	��	�������������� ������������������  ������������������*� .)���� �	������ ����H��� �����#�
�	�����!	���������������	����;��������������H������*�%	�����������	���������������������
h����.-7�#�3#�������������� �� 	��	����	��� �����������!�������������	������������ ��	���
�	�� �����  ���3*� %	�������#� ������� �	�� !	����������� ������#� h����������� ��� �� �������
����������. ��	��	��!��H���� �	������������� ���������� �	�� ����������� ����3*�A�� ������K
H�������	������� ��������������������. �������.-7�3��������;��!��3�

.--3� �*� 1st cycle
a a

/ N  / N
7 � )� ��� 7 � )� ��
�� �� �� �� �� �

�� �� [� 	� �[� ���� ��[�� U

�*� 2nd cycle�

�

/ N

a a
. / K  / K

7 � )� ��� 7 � )� ��� 7 � )� ��

[� 	� ��[� ���� ��[�� U

��������	�������������#��	�����������������	�����!	����� �����������	�� �������������
���������������� ���� ����� ��� ��� �����!������� ��� �	�� ��������� ���������*� %	��#� h� ��� �	��
���!	���� +he+�������������	�����!	���[�U������������������������ �������� ��!!������
�	�� �����!������������	�� ���������  	���� ��!���������	���	�H�� ���������*�%	��#� ��� ��� ��K
���!������������������	���������������	��������*�%	��� �����!����� ����������� ��� ������� �	��
���	������ ��������� .�	�� ����  ��	� ?� ��� �	�� ���!	���� +o?� ��� ���� ����3� ��� ���������*�
=����#� o����� n����� �����������	�� �������� �����	�� ����������	��� ��������*� ����	�� ����� ���
�	����������� ��	� h������������#�	� �H��#�����	���������������������� ����!�������#���������
�	���� ��� ��� ��������� ��� �	�� ����� ����	��� �������� ��� �	��� ��H��� .����� �	��� �	�� ke+� ���K
!	���� ��� ������ ����� ��� �	�� ������� �����3� %	�������#� ���������������� ��� ��H������ ���
H���������.11�3������	����������� hec�����������.��*��	�������������������.--�3#�.���H�33*

)�;�#�����	��������������#����������������������!����������� ��������������	�� ������K
���� k ���� �	�� ���������!����;*�%	������������������������� �	�����������#� �	�� ���������� ���
���������������� ���������������H���������H���������.11�3*�%	�� e�����	�� !����;� ������ ����
�����������	���������*�%	������������.--�3�.���H�3*

����	��!�����;�������H��� ���	���� 	�!!���� �������� ���� ��������� �	��� � � �M � � � ���������
���������� ��!�������� 	�H�� ����� �����������*� A�� ���� �	��� ������  ��	� �	�� ���������� ���
.--�3*�)� �������������.-13������������!����

.--3� �*� h-delinking

o� �

/ N  / K
7 � )� ��� 7 � )� ���
� � � !� �� �� �� �
� � � 	 � � � � � � �

�*� after h-delinking

a a 0 a
'? � '? � '? � '?

7� )� ��� 7 � )� ��� 7 � )� ��� 7 � )� ��
� � � �� �� �� �� �
� � � 	 � � � � � � � � U

A���� ������	����	������������'U�������������� �	����	�� ��������� ����	�� �������������������
��!��#� ����������� �������� ��������� ���������*��������������� �����H�� �	���  ����� ��� ��� ��K
�������	������������������������������!�������	�������������������������;����������������*
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%	�������	������� 	�����������������������������������������������������������*� =� �H��#�
������������������������������.�*�*#� 	��� ������������ ��H������������!����� ��� ������������
. � � �33#��	��������������������� 	��� ������������� ���������������	��#� ���� 	��� ������� ��������
!�����;��������������	���!!����������������������������*�%	�������#� ���	�����	��� ������	��
���������� ��� ������� ��� ��� �������� ���������*� %	��� ��#� �	�� ��������� ����� ��� ���������*� %	��
�����#� ��H���� ��� ���� �������#� ��� �������*� ����� ���� ��������� ��������� ��� ������������
���������� ��������������H������� ����	��!�����;����� ��H���.Q4����� �������P#�!��!��������
:�����	��.+,8,�#�+,6+3#�4�������� .+,613#�D*�=������ .+,6-3#� ��k� .+,62#� +,6,33� ���� 	�����
����!	�����������������������*�%	�� ��������������� ���� ����� ��������� ��� �;���*� A�� �	���
�����	������� ��������������

.--3� �*� ���������������	���������	��	�	���� �

�� ' � M � �

Y # � : � � � Y & Z
7 � )� � � . � ' ) � ��� 7 � )� ���
� � � M � �� �� �� �� ��
�� �� �� �� �� �� U

)� ����������.��������������3� ��	��	��!������������������ ��� !�������*� )���� �	��� �	���� ���
����������� .���������#� ������ ��	��� �	����#� ��� �	�� ��!!���� ���� ���!���� ��� �	�� ���K
������ ��� �	�� ������������ �����3� ���� ��������� ���������� ��������� ��� ��� �!�����#� �*�*#� ���
����������������!�������*�%	������!��������������	�� �����  ��	��	�� ������ ����������� ���������
���.--�3*�����	��� ���������������������#�������#�!������������������������	���������

.((0� 	*� ������

�

Y \
7 � )� ��

�� �

�*� ������	

�� �

Y \ � Y #
^f� 7 � )� ��� 7 � )� ��

+M� � � +� +� +� �
�� �� � �� �

�

# $
7 � )� ��

 � � F F
)� ���
�� ��
�� �

%	���!���������	������������������ Y������UX*�J��� ������ �	����� ��������� ��������	���*�
����	����	�!���#� ��	�H�� �������� ��������������*�%	�� ��W������ �� ����.--�3� ��� ��� ����� ���
�����H�����������	�������������������.-53*

.(50� $ �$ � ��������
�� �
�� �� �������� .���������0� ����

%	��� 4��������� H�������� �	�� J���������� �������� ����������� .J��3#� ����������� !��!�����
���$�������	�.+,8,3����������#����������W��������;������� ������	��������� �������������
!	�������*�%	�� �����������!��	������ ���������� ��V������ ��������� ����	�� ������ ����#� ����
����;������������	����������.������������3�����*���� �������������	��� ����������#� �	�� ����
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�������	��������������!�������H������.+,3����

.-63� Tonkawa syllable�.�������H������3

7 � )� ��
�� ?� ��

����  v(y)/c 
� � � 1 / 1c V c /  V V c

skeleton�

segmental tier

�	��!��.+,8L0�+L63�����������	�����������H������������!������ �������������������� ���
����������������!#��	��H� �������� ���� ������ ��� ������������ 	���� ��� ����� ���!�����������
������������������*�����;��!��������H������.-,3�.=��V���+,520�1,L3*

.-,3� �*�  ������U� g�  �[�U���[�U� Q	��������	��P�
�*� �������U� g� ��[�����[��� Q	��!���	�����P

=� ������	�������;!������������������� ���U�/������ �������� 	� �����������������  �����
!�������������������������	�����

.573� first cycle

a a
/ K  / K

7 � )� ��� 7 � )� ��
1 I I I I I

 � �� [��� �� ����[�� �

A������	���� �	������ �	�� �����������#� �	�� ������������ ��� �	�� ���������	�� ������ ��������*� ���
�������������=��V���.��*� ���H�3� ����������� ������� ������� �������������� ���������������
�������������� ���!#� 	������	�� �������� ���!� ��� ������������������� ����	��� �����*� /��� ��� �� �
���������	��!�������������������������0

.57P3�postcyclic (postlexical) syllabification�

a a a
A \ A \ A \

7 � )� ��� 7 � )� ��� 7 � )� ��

 � � �� � ���� 0� U

=�����	�������������������������������	����������H�����#����� ��� .11�3*�=��V���.+,--3� ����
?��������	�.+,87�3�������	��!���������	��� ������������ ����� ���������������� ���!� ��������
����������� ��������#� �����������#� ���������*�%	������ �	��� !��������� �������� ����	�� �����
�	��� ��� ���� ������������� ��� ����������#� ����� �	��� ������������ ���� ������ �� ��������*�
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show up here, because otherwise it would never show up. In fact, it must be assumed 
that there is a separate syllabification rule forcing CWC sequences in underived 
environments to be exhaustively syllabified at the beginning of postcyclic phonology.
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3.4.4 The vowel shortening phenomena

We turn now to the shortening process, for which Phelps has also formulated rule (14), 
repeated here as (43), in its expansion (15b). In this expansion, this rule should be read 
as (44).

(43) (=14) F/jefps’ru/e o/Vbwe/£//sion (iterative, rightward)

C[ . s L ]  *  » ^ V C ((?)V)

@ * � ` A � 5 - � � ` A

r ^  1	�����������

The analysis that follows is necessarily of a rather speculative and tentative character, 
since no independent evidence can be found to confirm it. Nevertheless, it is pre­
sented here in order to show that an analysis of vowel shortening is possible in our 
framework. Expansion (43) accounts for the shortening of the vowel in (45b, 46b,c):

(45) a. kaanano? < kaana+n+o? ‘he
b. xakano? < xa+kaana+o? ‘he
c. neskaano? < nes+kaana+o? ‘he

(46) a. naato? < naate+o? ‘he
b. wenato? < we+naate+o? ‘he
c. wenateno? < we+naate+n+o? ‘he

In these forms, we see that a long stem vowel is shortened if it is preceded by a CVC 
sequence, but not if it is preceded by a CVCC sequence. Recall that we assume that a 
long vowel in Tonkawa has the form:

.540� $ $ � ��������
V
V� ���������� ����

As often noted in the literature, short vowels can disappear completely, in contrast to
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������	�������,�������������������������*



88

#<<#
�����H� ���*�%	�������#� �� ���� ������� �	����������������<���� d ' � 	��� ������ �����!���

<
����������������������������*�.���������������������� �����	���  �������� ��� �����������������

<� �
�������H� ��� ��� < � i� �������������!������ ��� ��������� >� ?������ .+,6-33*� /��� ��� ����

<
������ 	���	�!!���� ��������	�� ����H��������������.52�3*� "����� ������ ����������������  ����
������.�	�������� ��	�������������������������3�

.563� �*������� ����	
�� �

# $� '?
7 )+ ��+ 7 � )

1 I
��

I+
c

+
<

+
� <�<

+� +�
� H H

+
�

+ + + V ++� + +
 � [� � � ��[7 U

A�� �� � ����� ��� �	�� !�����;����� ���������������*� %	�� �������<�������� ��� �	�� H� ���
.��������������� ����?�����P������� ������	���3� ����	�H�������������������*

.563� �*� 4������������������������

�

/ N
7

' � d

�

: ?
0 N Cd 0 N Cd 0 N Cd
+� +� < � + +� +� +
C <� c V V CVV c
+� +� +�

 � � �
V
�

��� +� +�
� � � 0� U

��� �	��� ����#� �	�� ����� ��� ���� �	�� ������ ��������� ���� � ����������� ���� � � ��� �����!�������
����� �	�� �� ��� ������� ��������#����H������ ���.11�3*� ����	���  ��#��	�� �	������������������
������ ���*�%	��<����������� ��� �	�� �������� ��� �	�� ���������� ����� 	��� ���� ����� ���K
�����������	���������������#������	�������������������	��������������������*�%�������������K
�������	������� �	��������������	���.11�3��������������������������������*���� ����������
���H���	�������������������������Z�����������������H��Z������������������������������#�
�H�������� ��� ��� �!�������� ��������#� 	��	� ����%���� ��������� �!�����H�� ��� �	�� ����K
��������������������*�������������	�������������	������������	������������#��	����!!���
����� 	��� ������������������*�%	�������#� �	�� ���������<���� ���� �����!������� ����� ���K
���������������#��������	������������������������������������*

�!����������	�����;��!���#��	�����������������W�������� �����������H� ��� �	��������#�
 	��	� ���� �	����� ��� ���� !������� ����� .��� ���� �	��� ������#� �������P�� �	����3� �������
�������� ���*� %	�� W�������� ��������� ������ �	�� ������� ������������� [� �������� ���!� ��K
W������*�(�������	�������������� -*5*1���� ��� ��������������	����	���� ���� ����� ��������
��������H���	����	������W������������������������������������ ��������#� �V���������#� ���K
������*�%	���� ���� ������ 	� �H��#�  	���� ��� ����� ����� �	��� �	���� ��W������� ��	�H��
��������������������*���� �;��!��� ��� ��H��� ���.5,3�.������ �����?��������	�.+,87��� +1L30



�	����[������������!���W��������������������	���� ��� �������� ��������#�?��������	� 	��K
�����!���������	��������������V��������������������#�H�C*� �B/

7'

.5,3� �*� �U����U�
�*� �������U

R	�������	��P�
Q	���������P

�����������	���	�������������	�����H����������	����	��!��	��������������	�������� .+5#�5-3#�
��!������	�������.L73#���������;!�������.+L�3*�����	����;!������#��	�� ����� �	�������� �����
���.L+3�

.L73� .̂ �+5#�5-3�4�	��������	�� ��I��	��������� �.�������H�#����	� ���3�

M � 7� ' � <� �� ..U3<3OOO�� � {{� �yO[����V -��		�"�]

.L+3
� � M � �YO[����D 7� ' � <�U<* ������;�D

%	���!	������������������������������������������������������� ���� �	����� �	�������� ���
���������	�������������	���!!�������������!�����#��!������#� ����*� "�������� ������� ��� �	���
 ���������	�������������	��!��.+,8-��67�,-#+,8L�+L6�+2,3*��������H���� ������� �	��� �	��
H� ��� �	���������!	�������� ���%���� �� ����� ��� ����� ��� �� ��������� !	��������#�
���������� ��	��	����������!�����H������H�����������������*�A�� ����������� ����	��������
�	����������	���*

(*<� +���������

����	����	�!���#� ��	�H��!��H���������;!��������������	�� ����������!	�����������H� ���
��������� ���� H� ��� �	��������� ������� !����� ��� %���� �*� A�� 	�H�� �	� �� �	��� ��� ���
!�������� ��� �������������	����!	����������� ���������� �	��� ��� �� ������� ��� ��� �	�� ��K
��������� ��� ��������� ���������*� %	��� ����������� ��������� ��� ���� ��������� �����������
�������	��.-73�����	�!����+*�%	�� ��������� �!�������!����� ����	��� ����������� ���� �	�� ���K
�� �����.�3�������������������� �������.���������������������!���������30�.�3� �	�� ��������� ���
�	������������������������%���� �������������0�.�3���������������������������������������K
�������� ����0�.�3��	���������������������������������������������������	���������*

A�� 	�H�� ����������� ��� �	��� �	�!���� �	�� �������� ������������ ���� �������H�� �����K
������ ������������������*�%	���� ���� ����� �������� ��� ������� �	����	�� ����� ����� �������H��
��������������!!��������������������������� ���������������#� �����	��� �H�����!�������� �!!��K
�������������������������!�����!����!!���������������H������������� ��	�� ���������� �!!������
��� �	�� ������� ���� � � 	��� �	��� ��� ������*� ��� �	�!���� � #� ��� "����	#�  ��  ���� �	� � �	���
�	�� �!�������� ������!���������������� ������� ��� ������������ ������ ���� ����� !����� ��� �	��
�������H�����������*



4 Syllabification in Yawelmani

5*&� 1�����������

This chapter is devoted to Yawelmani, a dialect of Yokuts, spoken in the San Joaquin 
valley in South Central California. Yokuts has been classified as belonging to the Penu- 
tian family. Other dialects of Yokuts include Chawchila, Choynimni, Chukchansi, 
Gashowu, Wikchamni. The main source on Yokuts is Newman (1944). Other sources 
are Kroeber (1907), Newman (1946), Gamble (1978).

For phonologists, Yawelmani is a special language. More than any other language, 
apart from English, it has played an important role in discussion throughout the history 
of generative phonology. It has given rise to two theoretical dissertations (viz. Kisse- 
berth (1969a), Archangeli (1984)), a monograph (Kuroda 1967) and numerous articles 
(e.g., Z. Harris (1944), Hockett (1967,1973), Iverson (1975), Kisseberth (1969b, 1970b), 
Lapointe & Feinstein (1982), Archangeli (1983a,b, 1985a,b, 1989, 1991)). Apart from the 
discussions, Yawelmani has found uses in linguistics pedagogy:

G���� 	����  ���������� ������������� ��� ,������ @������ )*#*A� ����� ����������� ��� �������  
������������ ����������������� ���������� ������� ��������� ������9���� �	����������,�� �����������  
@***A*� �� �����9������ �	� ����� ��������� ���� ����������� ������������ ���� ��� ����� �� B������  
�������� ��� ��������� .��� �����0���������������� ����������	���	������������� ��� �,���� ����  
�	������������ ����� �	��������������	������������������ �������� ��� ���� ������ ����������� ���:
������ �	�#������������*

(Hockett 1973: 64)

Here, we will show that syllabification is the key to the understanding of the notori­
ous conspiracies noted in Yawelmani. First, we will treat the early generative analyses 
by Kuroda and Kisseberth and the nonlinear analysis by Archangeli. In both cases, we 
will take a special look at the analysis of epenthesis.

5*;� \�����F�� ���� \���������F�� ��������

In this section several rules proposed by Kuroda and Kisseberth will be given, which 
will be of interest to us later. These rules are the rules of Vowel Elision, Shortening, 
Verb-final Vowel Deletion, Epenthesis and Two Sided Open Syllable Deletion. The 
rules are given here in the formulation by Kuroda, except for the rule of Verb-final 
Vowel Deletion, which Kuroda does not give. Kisseberth’s formulations are sometimes 
slightly different.
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(4)� '!����[�'� Y!����X� (-f, passive aorist)
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(6)� '��;��[�'� Y��;���X� Q������ ��P� (taxa:,� Q�����P#�-Ha,� imperative)

%	��� ����� ��� ���������� �;!����� �	�� ������������ ��� �	�� H���� ������� -Ha� .)� ���� +,55�
++63� #� ���.�����W��������������#�)� ����.+,55�+-533#� �;��.!������H�#�)� ����.+,55�
++,3� 3*�%	����	� ��!�!����������������� ��� -Ha, -mi, -xa,�����!���H����������� ��� -H, -m,�
�;.����������������	���� ������������� ��� ��H������ ��������5*5*23*���!�������� �������������
�	�������� ��� �	��� ����	����������� ���&������ �	���&� ������#�H�C*� �	���	����#�  	����  ��
����� ����� �	�� ������������� -Ha/-H, -m i/-m � ���� -xa/-x �	��� �� H���� ������� ����	�� �����
��<� 	��	� ����� ���� ����������  ��	� ��#� H�C*� �	�� �������H�� ������� -ta� .)� ���#� +,55��
+1L3*

A���� ����������	������������!���	���������% ��4�����J!���4�������� ��������#� ��*�
.8#63*�A��  ���� ����������	�� ������������ ��� ���� �	���� �����*� .%	�� ����� ��� �!���	����

91



��H��� ���.83� ��� ��������������?��������� ������	�������������� ��������?��������	P��H��K
���������	������#�!������������������.+3�����	��������������3*

.83� ��	���	��� �.?������+,280�1-3

7� M� �� ' � � O � X

';

. � 3� %������	��<�	���������	�E	�	���� �.?������+,280�--3�

M � 7� ' � < � O� <R� <� +�
� �� � �V

��� �;��!��� ����	�� �!!��������� ����	�� ����� ���S% ��4����� J!��� 4�������� ��������T� ����
�����������.,3�.?������+,280�1+3*

.'0 � ;������ A7��(-� Q���P#�(��(- � ����������,��� (��- � ��������,�0

%	������� � � ��!���	�����.83�������������������% ��4�����J!���4�������� ��������� . � 3*����
�	�� ������� ����������#� ��H� ��� ��������� ��� ����� .83�  ���� ������ ��� �������� ��� ����� . � 3#�
 	���H����	�� ��H���������	�!!���� ������ ����� ������ ��H� ����������� �����;*� ��� ��� ��K
�������������� ��H�������	������H���������.+73#�����;��!����������������?������.+,280�+63*

. �� 3� ��Y�- � Q���	�P0�(��- � ������>� (�-� �����,�� ������

�*� !�U�[	�� �*� !�U�[�� H���������� )������������� �

!�U��[	��� !�U��[��� X���������� .83
�/�/ � !�U�[��� ���� ������ ?���� ��������� G�������� .� 3
!����	��� !������ ���	���� )�������������

���.+7�3#� �������	������ �������������������	����������*� �������H���#� ��������� ���������	���
��H� ��������������������!	���������������� ����� �������� ��� �������� ����������W����������
�����H�������������������������� .������� �	���� ����H����������������� �����	��3*� ��� �����
����� !���������� ��� ���� ������ ��H���� �� ���	������  	��	�  ����� ������� �	�� �� ��� �����
�	����!������  	���� ��� �������H���� ��������*� ��� �������� ��� ?��������	� .+,2,�0� -8�-63#�
�	�� ������� ����	�� ������������ ����	�� ������ ����!���	����� ���� % �� 4����� J!��� 4��������
��������� ��� �	��� �	�� �!���	����� H� ��� �	� �� �!� ��� �	�� �������� ���� ���� �	���� !������
 	���� �	��� ��� ��W��������� ��������� ���������� ����������*�&� ����������� �� �	���� ��!���
������������#�H�C*� �<#��<�#��<0*� �!���	����� �������������� ����	���� !������  	���� ��	��K
 ���� ��������� ������������ ���������� ����� �����*� %	��� ������ ��� �������� 	����� ��� �� ���K
������ �������� !	��������#�  	��	���������������H��!	����������#� �������� �	��� ��������
�	�������������� ������H����!	�����������������#� ������������������!�������������*

��������#��	����������S% ��4�����J!���4�������� ��������T� . � 3���� �������� ��H����������
����������������V������� ����� �	�� �������� ����	�� �!���	����� ����� ���.83*�%	��� ������� �	��
W�������� 	��	����	����������������������������������	�������� ��� ���*� ����#��	��!�������
������������������������H������������������)� ���#� 	��	������� �������*� "���	������#�
��� )� ���P�� .+,553� �������!	#� ���� ���� ����� ����� �;��!���� ��� �	����H� ���� ��� �	�



environment stated in this rule.^ Just in the short specimen of Yawelmani text at the 
end of the book alone, out of 32 different words containing three or more syllables, 
five have a short vowel in the environment VC CV.2 Also, the short vowels in the af­
fixes -iyoQzt priorative (Newman 1944:115) and -hanaa-, passive verbal noun (Newman 
1944:149), do not delete when in an environment of a “two sided open syllable”.

In spite of this, many authors have taken Kuroda’s statements for granted and have 
at most reformulated his rule. This may be due to the “enormously cumbersome de­
scriptive machinery” (Hockett 1973: 63) used by Newman, which does not make his 
monograph on Yawelmani very accessible. As we will see below, apart from being 
required to counterbalance the overinsertion caused by his formulation of the epen­
thesis process in Yawelmani, Kuroda posited rule (8) chiefly in order to explain the 
behaviour of one single affix: mediopassive -in- (see note 1 and below).

'(

5*(� ����������F�� �������

4.3.1 Syllabification, Epenthesis and Syncope

Let us look now at Archangeli’s (1984) analysis. Assuming that syllabification is partial­
ly underlying, syllable heads (i.e., nuclei) being present in the underlying representa­
tion, she posits the following syllabification algorithm:

(11) Core SyllabiRcation (Archangel! 1984:181)

a. Syllable Formation b. Rime Formation/Shortening
0 a
1 IH '--.

X X  X (X) 'X’
V

[ ]

In (11b) A'’stands for a skeletal slot which is not linked to syllabic structure. The pro­
cess of shortening, formulated linearly by Kuroda as in (3), has been combined with
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The derivations given here are constructed in analogy to the derivations given by Archan­
geli (1984: 181-188).
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work automatically linked to default features, which produces the value i. In this way 
the intermediate forms paPitihin, paPitit are created.^

We now come to Archangeli’s version of the rule of “Two Sided Open Syllable Dele­
tion”. Instead of positing a linear rule, Archangel! constructs a tree according to the 
following parameters (1984:187).

(15) Syncope
i. Tree construction

a. branching rimes must be heads
b. bounded trees
c. left dominant
d. right to left

ii. resyllabify within the tree
iii. Bare rime deletion

a
A
X ^  0

Let us now look at how these rules work on the forms in (13,14).S 

Tree construction (15i)
(13) g. a a 0 0 (14) g. a a a

/ I  / I  / I A s / I  / I  / k
p a  ? X t X hX  n p a ? X t X t 

■

ResyllabiRcation (15ii)
(13) h. a a 0 a (14) h. 0 a a

/ I  / k  1 / k / k  1 / k
p a  ? X t X 

1/

hX  n p a ? X t )( t

k  ■

Bare Rime Deletion (ISiii) 
(13) i. a 0 ff

/ I  / k  / k
p a ? X t h X n

(14) i. a a
/k A

p a ?  t X t

���� ��	����� ������ 	������� ��� ����Y�F�� ��� 	���� ������ ������ ��� ���� �������� ����� ���� ������ ����:
���������IF�� ������������������������.�	*������0����������	���� paPitihin������,�������� ��� �����:
������ ���������� �,��������������������������������F��U������������	�������FF*
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������ �������������������UIV*
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correspond to that those described by Newman (1944), although examples are not 
found there” (Archangel! 1984: 192). If one does not wish to take this statement for 
granted, one has to look for the data in Newman’s description of Yawelmani. We are 
then confronted here with the problem that, as Hockett (1973: 65) writes, “unfortu­
nately Newman often fails to give the actual shape of a whole word just where the 
reader needs it”. This raises the question of what exactly Newman is describing in this 
case. The only place where Newman writes about this is on page 72 of his 1944 mono­
graph. After Newman has noted the influence of the syllable on the presence/absence 
of the epenthetic vowel (which he does not consider as such) and has mentioned that 
the situation he is describing occurs in all dialects of Yokuts, he goes on to say:

�	�-� �"-�� ��������,��� ��� ��		�"������ ��,����� ������-������ ���� ���������� ������ .�*�*�� ����  
R����	����� ���������� )*#*0� ����,��� ��� ����������� ����� ����� 11��� .�*�*�� �� ,������ �����  
����� ��� ������������ ***$+$+-�� �������������#������ ����*�4&�� )*#*0���������� ����� �		�"  
������ ��� �� ���������-������� ����� �������� �� ������ �	� ����� 11��� .�*�*� �� ,������ �����  
����� ����������������� +$++$+-�� )*#*0>� �*�*�� �������� ����-� �"-�� .***$+�+-0� .���� ����  
8�� )*#*0��E������,��������������***F�� ��������� �	�� �"-� ����� ����-� @***A� E������,��������F�� ��  
.=������������������ )*#*0� ����-��"-���,� .=���,������������ )*#*0� ����@-A�"-� .���� ����� 4�  
)*#*0�� ���� �������� L����"-� .***++�+-0�� E����� ����� ***F�� ��������� �	� -� �"-� ����  
D�@-A�-�� ��������������� �������� ����� �	� D�-��� ����������������� ���� ���,����������  
L����"-*

In fact Newman does not mention an example of -mix- being attached to a stem the 
type of pa?t, which he would list as CVCdC, paPtit. This would be a case of one 
“dulled” vowel preceding another one. The only thing we can be sure of is that com­
bined with lagaa-, the form is lagaamxit, because here -m x- stands in front of a vowel 
(in Newman’s description i in -it, is a genuine vowel). This is in conflict with Archan- 
geli’s interpretation. If syllabification were cyclic, the form would have to be lagaimix, 
also prevocalically. As mentioned the passage above is the only one where Newman 
speaks about alternation in the affix -mx-. If Archangel! states that her interpretation 
of the facts corresponds to that described by Newman, she should indicate what pas­
sage in Newman’s text allows for this statement. As shown, the only passage on -m x- 
to be found in Newman’s text disproves the alleged cyclicity. We therefore are forced 
to conclude that Archangeli’s (and Kuroda’s) interpretation of the facts is false and that 
the correct surface form should be paPpmxit.

But even if we admit this form for the sake of argument, cyclicity does not seem to 
be the way to derive it, because this leads to other problems. To see this, let us look at

''
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Al, A2 and B correspond to Newman’s classification.® When combined with the major­
ity of affixes, verbal stems take one of the forms listed above. Examples are given in 
� ;; ��

(;; )
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Stem selec ted  
by the base’̂

aorist
(-/jjn)l°

passive 
aorist {-t)

gloss

lAl caw cawhin cawit ‘shout’
IA2 hiix hexhin heexit ‘be fat’
IB lagaa lagaahin lagat ‘spend the night’
IIAl lukl lukulhun luklut ‘bury’
IIA2 wuu?y woo?uyhun wo?yut ‘sleep’
IIB biniit binethin bineetit ‘ask’

In these forms the workings of several phonological processes in Yawelmani can be 
seen. A harmony process has taken place in the forms in IIAl and IIA2. This process 
works directionally from left to right and rounds unrounded vowels if preceded by 
rounded vowels with the same specification for the feature [high]. The process has 
been formulated by Archangel! (1983b: 14,1984: 33) as:

(23) Vowel Harmony (VH) [+round]

V V 
[ahigh] [ahigh]

Also, we can see the workings of the epenthesis process, formulated by Kuroda and 
Kisseberth as in (1), in the passive aorist forms of the verbs given under lAl, IA2, IIAl, 
IIA2 and IIB. In the cases of lAl and IIA2, the inserted i ’s have turned into u's by the 
subsequent workings of VH. An / has also been epenthesised in the aorist form of IIA2, 
and has also subsequently been turned into u by VH.

Another process to be noted is Lowering, which lowers long high vowels. It is given 
here, in Archangeli’s (1984:125) formulation, in (24).

(24) Lowering [ahigh] ^  [-high] /
A

V V
V

J� �����,�� ������ ���� ,����� ��� ������� -hin,� ������ \������ ��������������� ������ ��� �����������  
��� ������������ ������ ��� ����� ���� ���������� ����� /���*� 1�� ������ ���� ��� ���� ����� ���� ����:
,������� ��� ������������ ��� ��������*
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.1L3 Stem selec ted desiderative- reflexive/reciprocal
by the base aorist adjuncüve' '̂^

�.	3���[	�� � �����
selects:� �<�.�3 selects:� �<�A.�3

��� �� �� 	����	�� �� � �����
��1 	��; 	�;	����	�� 	�;� �����
�� ����� ���	����	�� ���� �����
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��� ������ ��������	�� ������� �����

���	���������H����	������� ����������������	�� ������������� ����	��H���� ������ ���&� ����
����*�4	��!�������	���	������������H������.123�.���	�������+,6-��� -L23*
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����;� ��	� ������������ ������� � �#� ��	�� �����	�� ���������� ����	�� ����;� ������ !����������
�������������	������ 	�������������*� J��� ���� �	��� �!���� �����Q�������� ���!����P� ��!K
!���������	��H���*�%	�� h���� -hatn-����!������� 	���������!������������������������������
�������������� 	���!������������ �*�A�� ������������������	��� �����������5*5*2*

We have taken here the reflexive/reciprocal adjunctive affix -wsiil-, which is a non-final�
affix, to be in prevocalic position, or in a position followed by a consonant + vowel se­
quence. When in a position before a word-final consonant or before two consonants, the�
long ee  is shortened to e due to the Shortening process for which Archangeli has formulated�
rule (11b).
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(31) C ^  0 /  CC+___

As mentioned, Kisseberth sees this rule as part of a conspiracy to avoid triconsonantal 
clusters. Given the fact that this restriction clearly has to do with syllable structure, it 
would be preferable to account for it in a syllable related way. However, this has not 
been done by Archangeli. In her theoiy it is merely accidental that the templates are 
all triconsonantal. This is in no way related in the theory with the fact that the verbs 
have either two or three consonantal segments. Slot Deletion (29) also seems ad hoc, 
given the fact that this deletion is at variance with the rest of Archangeli’s analysis of 
the morphology and phonology of Yawelmani, in which empty slots are filled by asso­
ciation and spreading.

We must now look at how the Vs in (26) (or the x’s in (27)) are linked with elements 
on the segmental (or melodic) tier. According to Archangeli (1984; 121-132) this is 
done by the copying rule in (32) and the syllable internal spreading rule in (33).

(32) Copy X ... X
I I

0 ^  [F] /  [F] __

(33) Syllable Internal Spread o
N

X X

[F]

An example of the workings of these processes is given in (34), where the application 
of the rules in (27c) and the subsequent application of the rules of Copy (32), Syllable 
Internal Spread (33) and Lowering (24) are shown.

(34) a. underlying form
�� n �� ������������ ����

�� ,������� ����

b. Template Insertion (27c) 
and universal association
b n  t 
I I I 

C X C X X C

Copy (32) and 
universal association

C X C X X C
I I

Syllable Internal 
Spread (33)
b n t

C X C X X C
I 1/
i i

e. Lowering (24)
b n  t
I I I 
C X C X X C 

I L/ 
i e

For the related dialect of Gashowu, Archangeli (1984: 133-134) assumes a spreading 
rule instead of the Copy rule (32), cf. (35):
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I.
Y"X

%	��� �	�� ����� ��� �������� ���� �	�� ����� �	��� ��� $��	� �#� ��� �� �����  ��	� �	�� �	�_3��
�<�A���	��������H� ������������� ����*�%	���������� ��	��H��� ����	�� ���!����� ���������
������������	����	��;P��.���<�3�������	��������������������������������������������;*�%	��
����H����������.-53����$��	� �� ������	������������.-23*

(35) )���� �

.-23� �*� underlying form
�� �� �� consonantal tier

i vocalic tier

�*� Spread (35)
� � � ��
I I I 

��;� �� N� N� �
< i �

�

�*� Template Insertion (27c)�
and universal association
� � � �
I I I
�� N� �� N� N� �

I
�

�*� Lowering (24)
� � � �
1 I I

�� ;� � N� N� �

\ y
�

5*-*5� <� ��� �������

%	�� ����� ���<� ��� ��������  	��	�?������	��� ����������� ��� ��� .+3#� ��� ������������� ���
���	�����`�������.-83�.+,650�+,23*

#�.-83� Vowel Elision

o�
? �

N�N�
/'

Y� X

7� ' � O X � N

4����� ������������� ���	��������	���� ���� ��� ���!	�����  	��	� ���� ��� �� �	���� �	����
�	�� ����� ������������ ���!����������� ����� ������� �	�����	����*� �;��!���� ����	�� ����K
������������	�����������������������.-63�.���	�������+,65�+,2�+,83*

.-63� �*�  ������	��U� g�  ���� �N�;;�� +��.��3� �	���
Q���� 	������� ����!��!�����������!����.���V*3P

�*� 	����	��� g� 	����� ��� 	��
Q ��� �����P



)�������	������	������P�� ����� .-83���� ������������!���������	���?�����P�� �����.+3*�%	���
���!������������ �������������	���	������	������#� ������ �	��	��� ��� ��������� �	��������	���
�	�� � �� NP�� �	��� ���� ��� ��� �������� 	�H�� ��� ��� ������� ��� �	�� ����� �������� ��� �	��
.H������3���������������*�)�����������������	�������� ����������������*�*#��	�� ��������������
����������H� ����������������*�J��������#��	�� ������������H� ���� ������� ��	���H� ����
�������������������������� ��	��	��������	���&� ����������� ������	���	������ ������!	K
�	����*������	��� ����#��	������������������������������������������������������������*� ���
��� ��� �����!��������	�� ������S����!�����T� ���&� ������*� ��� �� ��H����� �	�� ���������	�!�
��� ������������� ���������� ���������#� ���� ��!!�����	����	���� ������ ���� ���������	�� ��K
����������������������������������������#������������ �	�� ���� ���.-83� ������������ �������
����	���������������������!	�������*

&64

5*5� 4������������� � � ���&� ������

5*5*+� %	�� ����������������!������������������ ���� �	�� !��������� ����!���	����#� H� ���
�������������	��������

������ 	�H���� �������� �	�� !��!������ ��� ?�����'?��������	� ���� ���	�����`#�  �� �� �
����� ��� ���� � �� �	����*� A�� ������� �	��� ���������������� ��� &� ������� !�������� ���
����� ��

.-,3� �������\������������	�	���	��������� �����	�����

�*� ���������!������������������ �	����!�����
�*� ����������������!��������!������������������ �P�� ����<�
�*� ���������������!���������� (/
�*� ����������!���������� ���

���!������ �	�� ���H�� !��������� ���������  ��	� �	�� ����� ���%���� �#�  �� ���� �	���
&� ������������������������������� �����%���� ��������������������� � ��!������� �	������K
������� �����!��������!��������#�  	��	� ��� ���� ��� �P�� ����<�#� ���  ���� ��� �	�� ����������
!��������#� 	��	�����������Q���P�	���*

%	��������	����	�����������!������������������� �	����!������ ������ �	����H��������� ��
��������� ��� !��V������ ����� �	�� �;������� ��������� ���������#� �	���� ������ ���� !��V�����#�
����������� ����	�� ����� 	��	����	���������� ����������  ��	� ��������� ������ ��� ���*� %	��
!���������������������&� �������������H������.573*

.573� �*� �<� �*� �<�� �*� �<0� .�<V<V3

%	���;!������������	��!��������������������&� ����������
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(41) Yawelmani syllable 
a. a

� �
O N Cd

b.

11 w
���

��

� "
0  N Cd
1 K

C VV

i  k
�

We see here that the third position of the Yawelmani syllable, the coda, is subcate­
gorised for consonants. The reasons why we analyse Yawelmani syllable structure in 
this way and do not allow for a structure like in (42) are several. In (42), the coda is 
not subcategorised for consonants.

(42) a
A \

0  N Cd
�� �� �

C V V

One reason is that diphthongs are not allowed in Yawelmani. This prohibition is dif­
ficult to express if structures like the one in (42) are allowed: it would be of an ex­
treme specificity (the V dominated by the Coda node should be linked to the same 
element on the vocalic melodic tier as the V dominated by the nucleus), whereas 
otherwise the Coda would be very liberal as to the choice of segments it may contain. 
It does not matter whether the element is a C or a V. If it were a C, there would be no 
restriction on the nature of the element on the consonantal tier which the C domin­
ates. A further argument against (42) is that a CWC syllable does occur in Yawelmani 
in some exceptional cases. A final reason is that the syllabically conditioned alterna­
tions to be treated in section 4.4.6 below cannot be explained in a syllabic framework 
if it is assumed that the third position of the syllable may contain a V. (Cf. the -hnil- 
case in (90), below).

Although according to (41), the nucleus may be empty, a nucleus filling epenthesis 
rule which fills empty nuclei is operative in Yawelmani.

(43) Yawelmani Epenthesis N

0 ^  V /_

Recall that the term Nucleus is used here only as an abbreviation for a geometrical 
position in the syllable, which is subcategorised for vowels. In (43), N  thus means an
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��H������.+-3#�.+53*�.������������������	�����`#� ����������	����	�������������������	�H��
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underlying forms
.553� �*� �� <� �� �� �� �

I I I I I I
p I ? t h n

syllabification (39)
.553� �*� �� �

A  A

.5L3� �*� �� <� �� �� �
I I I I I

!� I ? t t
�

�
A

.5L3� �* �
A

�
A

J) ���
1 1

�1
)��

1
J)���
1 1

J)���
1 1 1

J)� �
1 11 I

�� <+� +
+

�1
1

�1
+� +��� �1 1

1 i I�H� �
1 1 i

�
1

�1
�
!� ��

�

I

U
1
�

I I
	� �

+� �
�� +� U�

�

1
�

1
�

=���#��	�������� ����#� (	���#� J����� ���� !��V������ ����� ���	�� ��� ����� ����� �	�� ����K
����*� ������������	�� ���V�������������������� �	�!����+�.��*� .-73� ����.-+3� ����	�!����+�
���� �����W����� ����������3� �	��� �	�� �������� ���H�������� ����������������� !	��������
�!!��#��	�������������������� ���� ���������� ��������� ������  	���H���!�������� .H�C*� 	��K
�H���!�������������	�� ���!������ ���.5+3#� 	��	� ���� ��� �����!�����H�� ���!��� ������������
�������������������3*�%	����!������������������������.55�#�5L�3������	�� �����������	�������
�	��� �	�� �������� .��#� ����� ���������� ��� ���������� �����#� �	�� ������� !�������� ��� �	��
��������3����������� ���������� �����������#� �����	����	�� �����.����	����!�������3� �������
����������������������H� ��*����������������������#� �!���	����� .5-3������� ������#� �����	��
����� ������������!��������

13 We may go one step further and say that V is the default value for the nucleus (in fact the�
only possible value) and i the default value for V. In this way, the filling of an empty nu­
cleus is analysed as the result of two successive local level processes, one filling a nucleus�
with V and a second one filling a V with i. These default value assignments should be late�
processes. Unsyllabifted empty V s which, as we will see in Section 4.4.5 (see (101b) and�
note 22, below), may result from certain processes in Yawelmani, have already been�
deleted by the convention of stray deletion before default value assignment applies. See�
chapter 5, section 5.6 for a similar two-step default assignment to empty nuclei in German,�
where the default value of V is a.
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A���	������� �	����������� ����	�� (/���������������#��	�����������!���	����� ������ ����
!�������*� ����	��#� �	����������������� �����	�� (/� ������������������ �	��� �	�� ��H�����
���������#�/(#� �������H�� �������� ���!���������*� ����	�� ���	������ �!!������������������
���	�#� ���� ������������ �� !���H����� �#� ��� ������ ���� ��� ����������� ���  	��	� ���������
������	��� ���������	�����������������*� "����	��#���� �����	�H�� ������ ��� ��  	��	��

����������� .&'752� &78�� 	�*� (;0�� ��	������� ��� #����� .&'7<0�� ��B����� ���� ��������� �	� ���������:
������ �	� �������	�������� ��� ��� �"���������� 	���  ��������� X���������*� C���,���� ��� ����� �
������� .&'7'2� (-5�� &''&2� ;(<�� ;5<0�� ����������� ���� �������� ����� ���������� ����� ����� ������� �
��	������� �������&'7<� ��������2�U�������	��������.***02� ����	���������������	�V� .&'7'2� (0*� U***� �� �
 ����������������	����������� 	������������� ��	�V�.&''&2�;(<0*�U�����		�����	������������ ��� �:
�������� ��� ��� ������ �������	�������� �	� ����������� ������ ������� ���������� �������	��� � �
��������	������� ��������� 	�������*� ��� ����� ����������� ��� ����� ������������ ��� �� ������� �	 �
�������	�������������	V�.&'7'2�50*� W***� @ ��������A� ����������� ��� ���� ���� ������� �	��� �������� �
������ ���� ������� ��� ���������� ��� ���� �������� �������	�������� �������� ��� ���� ��������V� .&''&2 �
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the element following the C was a C, or a V. In the first case, the C would be assigned 
to the coda (of the former syllable), in the second case to the onset (of the latter syl­
lable). This means that the mechanism would have to look ahead. Application from 
right to left, however, yields no such problems. In that case, the mechanism will pro­
ject an onset and link it with C, if the last projected node was a nucleus, and it will 
project a right coda and link it with C, if the last projected node was an onset. Recall 
from (41) that the first node of the syllable, (for mnemonical reasons referred to as 
onset) cannot be empty, hence the situation in (47) cannot occur.

(47) *
\

a
�
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1

ON
11

C
1

1
V

1c
V

The third reason for the RL directionality is the vowel elision phenomena in Yawel- 
mani, for which Kuroda has formulated the rule in (1), and Archangeli the rule in (37). 
In our theory this elision can be explained in a principled way. Let us consider what 
happens when a vowel is preceded by another vowel. When the rightmost vowel has 
been syllabified, i.e. the nucleus node has been linked with the V, the onset is pro­
jected. However, there is no C to which this node can be linked, which the templates 
in (41) require. We propose that in this case an emergency measure of the same 
category as the ones proposed for Tonkawa (cf. (21) of chapter 3) be taken. As in 
Tonkawa, these measures consist of an operation that is normally not available to the 
language, but which is an option in Universal Grammar. In situations where otherwise 
no solution is available these recessive operations become available to a particular 
language for which they are normally unavailable. We propose that here the emergency 
measure consists of the skipping of Vs, by the syllabification mechanism:

(48) measure taken when syllabification fails
If the right-to-left applying moping mechanism which establishes one-to- 
one links between the subsyllabic nodes and the skeletal elements reaches 
an onset node (on the subsyllabic node level) and a V (on the level of the 
skeleton), and as a result the linking is blocked by the syllable structure 
conditions expressed in the templates in (41), then it should ignore the V 
and tiy to link the next skeletal element to the left.

This is normally not allowed in Yawelmani, but it is permitted in Tonkawa as we have 
seen in chapter 2 , because in that languie. Vs are not syllabification triggering ele­
ments. Let us see how this exceptional skipping of Vs takes place. For this we take 
the example in mentioned above in (38b), [hoyinhin] < /hoyoo+in+hn/.
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15 Like in Yawelmani, we have represented the vowel and consonant melodies on different�
tiers here. We have done so in analogy to the similar representation used by McCarthy�
(1979b, 1981), bearing in mind the pervasiveness of the morphologicarbinyam’ system�
(which McCarthy analyses) througout the Semitic languages. The configuration, however,�
is not crucial to the point we are making here.



The structural description of this rule is the mirror image Archangeli’s rule (37) for 
Yawelmani (if we reformulate it in a linear way) and the near mirror image of Kuroda’s 
rule (1) for Yawelmani (the only difference being its requirement that the vowel be 
long, which follows from the fact that Tigrinya allows two Vs in a closed syllable (the 
two Vs represent a long vowel or a diphthong)). An example of the application of rule 
(59) is given in (60) (Pam 1973: 77):
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(60) Base
��  -prefixation 
Infixation 
Vowel Elision 

Output

r  i ? s

a+
a:

0
a+ra:?s ‘heads’

This form surfaces as [?ara;?is]. (The place where the epenthesis takes place seems 
to contradict rule (51), as well as our reanalysis of it. However, Pam (1973: 17-18) 
points out that the epenthesis site is exceptional and is restricted to the class of 
words to which the form in (60) belongs, thus there seems to be a morphological con­
ditioning here.)

We will come back to the fact that C dominating �  in (58) is linked to the onset of 
the second syllable and in conjunction with this, we will make a final point concerning 
the directionality here. Given the presence of directionality in the syllabification 
mechanism, one would expect it to be right-to-left rather than left-to-right because of 
the fact that in the latter case, the mechanism has to look ahead. To see this, it is 
necessaiy to consider what happens if when going from left to right a third position 
(coda) in the syllable is imposed, this C will be linked to this node. However, if like in 
Yawelmani the onset must be obligatorily filled, the mechanism has to ‘ know’ whether 
the C is followed by a C or a V. In this latter case it would leave the coda empty, and 
link the C with the following onset that will be projected. This is the situation in (58). 
The mechanism has to look ahead in its direction of application (i.e., rightward). Sylla­
bification in the reverse direction, however, yields no such problems, and the mech­
anism can be kept as simple as possible. The right-to-left directionality thus consti­
tutes the unmarked case. In fact the so-called maximal onset principle (which has 
been shown to be veiy general but not universal, see e.g. Kiparsky (1979), for counter­
examples from Finnish) could be related to this markedness principle.

This conjecture seems indeed to be confirmed by the facts. There are many CVC
languages w here__is the environment for syllable repair. A situation such as the
one in Tigrinya, however, where the environment for syllable repair could be formu­
lated as c}__, seems to be veiy rare, and must be assumed to be the marked case.
This conjecture is confirmed if we look at the situation in languages closely related to 
Tigrinya, e.g.. Tigre. In Tigre, the equivalent of (52b) is as in (61):

(61) [ k A l i b ]
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��������*� %	�������#�  �� �	����� ������� �	��� �	�� ��������� ����������� ��� ��!������ ��
.213� ������������!�����������	�����������	�� �����������	��!��������������������	�������
�����������*�%	���������������	��.!�����;����3� �	������ � ���*

A	��#��	��#� ��� �	�� �;����������� ����	��� ������������!������U� ��� �� ����� �������� �����
���.213#� �� ���� �	����	���� ������ �����������	�� P��������� ����	� #��	��/ � :���� ���������#�
 �� ���������	����	��������������	��W����������������������� ����	�� �����	 �H� ���H����#� ���
�	����	��� ��<�����.21�3������	���	����<�� ���.21�3� �	�������� ������� ����	�� �����H� ���
.���� ��������5*-*-3*�=����� ��������� �	��� �� ���� ������ 	����  ��	� �� ��;����� !������� ���
�!���������������W�������*

%	�������#� ��� ��� ���� ���V������� �	��� �	��� ���!	��������� !������� ����� ���� ��H��H��
���!����������	���<������.��� ���	�����`�.+,653�����3#������	�� �!���������������W�����M�
��� ����� !�������� ����*� %	��� ��� ��� �����  ��	� �	�� !��!������ ��� ?���� >� /� ��������
.+,623� ���� :�����	��>� ������� .+,623#�  	���� ���!	��������� !��������� ��H��H��������



118

������ ��������!���������.�������!��������#����� ��������+*5� ����	�!����+3� ����H�� ������
�	����������������!������� ��������� ��!��*� ��� ����	� ������	�!����1��	���W���������������
�;!������� ��� ������ .���	���	#� ��� ����� ������������� ��� �	��� �	�!���#� ������ �������
��������������������������������������������������#������������������������������3*

%	�� �	����!�������� �<.�3#��A.�3����� �<�A.�3� ���� ����������� �	������������ ���
�����#����� �������������� ������ ���!����H���#� 	���� ����� Vs����������P�� ���� ������ ���
�����*�%	�����!����������������	���!���������������������������������#��	�� ��	���������
�	��� ���	�<�� ���� �P�� ���� ������ ��� ������ .���� �*�*#� =����� +,6,3*� %	�� ����� ��!�� ��#�
�<.�3#������H����������������������������	�����������.��������3#��������!�� ��1#� �A.�3#����
��H�������������������������	��H����������� .� �������3� �����������!�� �#� �<�A.�3#���� ��
H����������������������������	���������������� ��������	��H�����������.���������!����� ��
�����3*� 4!�������������������������!��� �����������������  ����������������������� �� ��K
��������#�������������	��W���������!������������������ �#��	���!������������������!������
��� !��������#� ��� �	�� �������� ����	�� ������������� ��� ��������� ����������� ������� ��� �	��
�������*� =����#����������� �����������	�������� �	�� ���������������� ����� ��� �!���K
����*

=� �H��#��������������	�!����1��	����	�����������!��������������������� ��������������
�������������������������������!�������� ��	����!��������	��������������!������������*�
:���� �!����������#���� ��� �	� �� ��� �������� 1*-*+#� �	��� �	�� ���������� ��������� ����� �	��
��������� ������ �	�������������������H�� �������!������������	�� ������� ��� ����������*�
%	�������#� �� 	�H�������V���� �	�� ������	��� �	�� ������ �!�������� ��� �	�� ���!	������ ���
�	��&� �������H���������	�����H����������������	�� ��������� ���������� �������� ������ ���
�	�� ����H�����*� �������#� �����	������ �	����� ��� �!�����H�#������������� ������ ����� ���K
������ ���������*�%	��� ����	�����������������!��������	�� �����!������H�� ���	������  	��	�
�	����� �;���� ������������ ��������� ���������� ����� ��������� W���������H�� ���������#� �	��
������������� 	��	� �������������������	�!���� � *

J��� �!������� !��!����� ��� �	�� ����� ���*� %	�� ��������� ���!������ ��� &� ������� ����
��������������W���������!�������������������#�� �������	�������� ���!����H���#�%%�����#�
�1����������!������������������������������������� ��.�� �̂����3�

.2-3� �*�������� Y�� .��3
�*� ������� .��.�� .�13
�*� ������� !.�! � .�3

%	�����!	������������������.2-3��;!����� �	�������������� ����	�� ����;��� .��#� ����������#�
�	�� ����� ����	�� �����3� ���	��� ��!!��� �� ���	�� ��������#� ��� �� 	��H�� ���������  ��	� �� �����
H� ��#����������������������	����� �������������!���������	��	��H��!������*

4����������<������������W�������#�����<�����&� ����������� �� ���� ��������������	��
�������#� �� ����������H�� ����	��W����������������������&� ������������������ �����K
������ �����*�A��������� �	�� ����� ����� �� �����#�  	��	� ���������� ������ ����� ��������
����������
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(64) a. ^	�#��5���	����������	��

u u -> N
A

VV

b. a�����5���	���������� 	��  
�� 5

I
V

These rules are intrinsically ordered. The structural description of (64a) properly in­
cludes the one of (64b) and is therefore more specific. Therefore, the Elsewhere Con­
dition, a principle first proposed by Kiparsky (1973) that gives priority in application to 
the more specific rule if we are faced with with two rules competing to apply to a 
form, will decide which rule applies. Because the SD of Heavy Nucleus Assignment 
(64a) is more complex, this rule will apply if its SD is met (i.e., if there are two moras), 
and Light Nucleus Assignment (64b) will not be able to apply because structure has 
already been erected.

Like all prosodic structure assignment, this morphological (partial) syllable struc­
ture creation algorithm applies directionally. We posit that it applies from right to left. 
Hence in a specification of three moras, because two moras are found first a heavy 
nucleus is created by virtue of Heavy Nucleus Creation (64a). Then, only one mora has 
not yet been ‘translated’ into a nucleus structure and only Light Nucleus Assignment 
(64b) can apply. This produces the light-heavy pattern. In the case of the three pos­
sible configurations, the following partial syllable structures are formed for p, pp, and 
ppp stems respectively.

(65) a. �  (=p) b. �!  (= pp c. + (= ppp

N N N N
1 A 1 A

V VV V VV

4.4.3.2 Unification with syllable structure

Let us now consider how these partial structures can be mapped into full structures, 
using the syllabification conditions of Yawelmani. Recall that the syllable structure 
conditions are expressed through the template in (41). We repeat them here as (6 6 ).

(6 6 ) ���	������ �������	

a. b. �

� F
0  N Cd
1 N

C VV
I
c

V
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.873� �*�Spreading in (69b)
��

A
J)� � �
�� ? �cvv c

A
J)� � �
.� ? �c vvc
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 '

�*� Spreading in (6 9c)�
o a

A  A
7 �)����7 �)���
� � � �� ) �

� < � �<<

 
�� � 

A  A
7 �)����7 �)����
� � � �� ?� �

�� <� �<<

� � a

��� �	�� ����� ��� .2,�3#� ����	��� ������������ ���H������� �!!����� �	��� �	�� �!�������� ���
�	� �����.873#���������!!�������� �������������������*�=���#��	���� ������!���� �	�� ��!���
�	����!������������	����������#��������������#������	�����H��������� caw is��	���������0

.8+3� Mapping between the skeleton and coda in (69a):
a

A
g�

A
7 � )��
+� +

7� )��
+� +� `

+� 1 ^ �
�� <� c ^
+� +

+� �� +
�� <� c
+� +

+� +�
�� A

+� +�
�� A

��� .87�3#� ��!!���� ��� �� ��� ����� !�������� ������� ����� !����� �������� �	�� ���������
���������������������;!����������.5+�3�.��!���������. � � �33� �������	�� �������H�������*

��������������� ��� ����� ���	�� ��� ����#� �	�� �������� ���� ��� �������� ���������*� %	���� ����
� ��!������������� 	����� �	�� ������������ ������ ������ ��	��	�� ���	������< �� ������� ��������
������	���������������	�������������������������.283���� ��	��	�����	����������������������
������	���������������	��H�������������. � � 3�

.813� �*� right to le ft uniRcation o f (67a)�
and (68a), starting with the�
skeletal elements in the�
syllable structure

�
A

7 � )��

�� <�
�� <�
I I I��  �

�

a
A

J)� �
�� �
�� � ��
�
�

right to le ft uniRcation o f (67a)�
and (68a), starting with the�
skeletal elements in the verb�
root.

a
A

J)� �
�� �
��<� R

0

A
J)� �

�� <� ��<
�� % �� �
 � � �� � � M

� �
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(68) ���	�������#	������������ �

a. C V C ‘shout’ b.
�� �� �c I w 

a

C V C C ‘ask’
I I I I 
b n t

The forms in (6 8) have to be unified with the structures in (67). In contrast to mapping 
as part of regular syllabification, here elements should be unified (fused), and not 
associated, because the skeleton is present in both the underlying forms (6 8) and the 
syllable structures in (67). This fusion can takes place again through the principle of 
unification. Thus, a C in (6 8a,b) fuses with a C in (67a,b,c) if the structures which they 
are part of are unified with each other.

Again the question of directional application should be raised here. In principle the 
application of the fusion could go in either direction, from left to right or from right to 
left. We will demonstrate here that the actual direction of application is from left to 
right. We show what happens if unification takes place from left to right, and when it 
takes place from right to left. We start with the biconsonantal verb root in (6 8a).

4.4.3.3 Biconsonantal verb roots

(69) a 	������������������������� ��=)b�B�����=)Z�-�-�B

a. �
A

ON Cd
I I

C V 1
C V c ƒ

I
w

�
A

ON Cd
I I
C V c

w

b. �
A

ON Cd 
I N 
c v v
c v
Ic

C
Iw

�
A

ON Cd 
I K  
CVV c

w

c. a o
A  A

0  N Cd 0  N Cd
I I  I N

C V
C V
Ic

CVV
c
Iw

<j o
A A

ONCd ONCd
I I  I N

C V CVV
Iw

Then, spreading from the melody to the skeleton takes place in (69b,c) linking �  to the 
Vs unlinked to the melody. This produces the IB and II verb stems, viz. ����  and 
�����  repectively.
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��� �	�� ����� ��� .2,�3#� ����	��� ������������ ���H������� �!!����� �	��� �	�� �!�������� ���
�	� �����.873#���������!!�������� �������������������*�=���#��	���� ������!���� �	�� ��!���
�	����!������������	����������#��������������#������	�����H��������� ������ ��	���������0

.8+3� "��������	�� 		����	���	�	����������������=)T�B2

�
�

g�
�

7 � )��
+� +

7� )��
+� +� `

+�  � U �
�� <� �� M
+� +

+� �� +
�� <� �
+� +

+� +�
�� A

+� +�
�� A

��� .87�3#� ��!!���� ��� �� ��� ����� !�������� ������� ����� !����� �������� �	�� ���������
���������������������;!����������.5+�3�.��!���������. � � �33� �������	�� �������H�������*

��������������� ��� ����� ���	�� ��� ����#� �	�� �������� ���� ��� �������� ���������*� %	���� ����
� ��!������������� 	����� �	�� ������������ ������ ������ ��	��	�� ���	������< �� ������� ��������
������	���������������	�������������������������.283���� ��	��	�����	����������������������
������	���������������	��H�������������. � � 3�
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(73) �*� right to le ft unification o f (67b)�
and (68a), starting with the�
skeletal elements in the�
syllable structure

a
A
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a
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a
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�*� right to le ft unification o f (67b)�
and (68a), starting with the�
skeletal elements in the verb�
root.

��
A

J)� � �
�� " �

�� � �� �� �

 

A�� ���� 	���� �	��� (/� ������������ ��������� ����� �	�� H���� ������ . 	��	� 	�H�� �� �� ���
�	�������	������3�!�������� �	��  �����������#��������� ������������ ��������� ����� �	�� ���K
��������������������.283�. 	��	�	�H�� ��<�����	�������	������3*� ����	�������#� �	�� ��������
.�������!������������ ��!!���� ��� ���� �	�� ��������� ���� �	�� ����#� �	� �� ��� .873� ���
.8+33#� ���������	��������������������������������������������	�*�)�����	��#�����	��� ����#� ���
 ��� ������������� �!����������� 	��	� ����������� ��	��H���� ����� ��� �	�� ��������� �����K
������ �������������������*�A�� ������������������	������� *

����������� ����	��������������������������	������������ �������� ���������� ���.28�3� ����
�	����������������H������������. � � �3*

.853� �*�right to le ft unification o f (67c) and (68a), starting with the skeletal�
elements in the syllable structure

a <s
A  A

7 �)���� 7 �)���
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� � � � � �
�� <� �
I I I��  

a o
A  A

7� )���� 7 �)����
� � � � ) �

� � � � � � �

 

=���#� ���	�� ��� ����������������� ��������� ������	�� ��������������� �� ����	�� ��������� �����K
�����.28�3�����	��������������	��H���� �����. � � �3*�%	�� �������� �������� .�������!��������
������	� a����� ��.��������	���H� ������������������� ���� ��� ����������!�����#� ��� ���	� ����
�!����3�������!!��������	�����������3� *cacaaw.�%	������������������ cawaa.
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(74) b. ������ ��� �	 ��������������� � ��=)Z�B�����=)b�B-� ��������� ����� ��	� ��	�	���  
	�	� 	���������	�#	�������  

a �
A  A

0  N Cd 0  N Cd 
� � � � �

CV CVV I _
c v  c 1 '

w

a
A

a
A

ONCd ONCd
1 1 1 N

C V
1

CVV
11

�
1

w

This would produce, after spreading of the a in the melody the the two V positions on 
the skeleton, the correct form �����/

If we now look at right to left unification for the mono-, bi- and trimoraic syllable 
structures in (67a,b,c) respectively, we see that the correct form is produced if unifi­
cation starts from the syllable structures in the case of mono- and bimoraic syllable 
structures (hence with the Vs, because these syllable structures have a V at their 
right edge on the level of the skeleton), c f (72), (73). In the case of trimoraic struc­
tures however, the correct form is produced if unification starts from the verb root 
(and hence starts with unifying the rightmost C’s, because the rightmost skeletal ele­
ment of the verb root is a C).

This shows that it is not possible, if one assumes right to left unification, to sti­
pulate from which structure unification should start. Apart from this, such a stipu­
lation would go against the requirement of commutativity, which was mentioned above 
in section 4.4.3.2. Right-to-left unification would not be ���������#	-  i.e., the result 
would depend on the order of combination.^®

4.4.3.4. Triconsonantal verb roots

We will now briefly show that for the triconsonantal verb roots in (68b), left to right 
unification with the mono-, bi- and trimoraic syllable structures in (67) is also the only 
possible solution.

The direction of unification is not the same as the order of combination of two structures. 
Rather, its specification is part of the specification of the nature of the combination (uni­
fication) itself. Hence specification of the direction does not constitute a violation of the 
requirement of commutativity.
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!�������#� ����	������!��	�����������	�� ��������� ���������� ����������� ��� .5+3� .��!������ ��
.� � 33*� /����#� ������������������������������#�  	��	� ��� ������������� ��� �������� 2*-*1#� ���
�����!�����;����#��	����� ����	�H�������� �����������*� ������ ���������� �����!������� ������	��
������ ����	�� ��������� ��� �	�� ���	�#� ��� ��� ������� ��� ���	�����A(���- � ������33#� �� �� � ���������
 ���� ��� ��!����*� �������� �	��� ��������� ������� ��� ���������� ���������� ��� ��!!���� ���
����������� ����	�� ������� ���.�	�� ���������������� ������#����	���	��	��� ��� ��W������ ���
�	�� ��������� ����������� ���.5+3�.���. � � 333#��	�� �;���������������� ���������� ���H�� ����A�		 �
������/� �����3� ���������������������������*�%	������� ���������� ��� �������#� ����������
����	�� !������� ��� .5+�3� .. � � �33*� %	�� ���������  	��	� ��������� ��� �	�� �������� ���������
��������������� ��������������#��������H�����	����������	���H� ��0
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(78) a. ����������	 ���������������� ��=)Z�B  
����=)b�B-�����������������	  
��	�	����	�	� 	���������	  
�������	���������	

b. ����������	 ���������������� ��=)Z�B  
����=)b�B-�����������������	  
��	�	����	�	� 	���������	�#	��  
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1

As in the case of the biconsonantal verb roots in (72) and (73), the unification starting 
from the skeletal elements in the mono- and bimoraic syllable structure produces the 
correct results (after spreading and mapping to the coda position) viz. ���=�B and ���=��B 
A�		=��B after Lowering). Right-to-left unification starting from the verb root produces 
incorrect, even bizarre results: @=���B��� in both cases (after spreading, @=���B�		 after 
lowering).

The picture is again reversed in the case of a trimoraic syllable structure:

(79) a. ����������	 ���������������� ��=)�Z�B�����=)b�B�����������������	  
��	�	����	�	� 	����� ����	��������	���������	
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(79) b. ����������	 ���������������� ��=)Z�B�����=)b�B�����������������	  
��	�	����	�	� 	����� ����	�#	�������
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n t
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Here, unification starting from the skeletal elements in the syllable structure in (79a) 
produces the wrong results @��=��B- after spreading and lowering @���		=��B- whereas



����	�������� ���		=�B/ �A�������������	������	���������������������� ����� ����!������� ���K
�������� �������� ���� �	�� �����#� ���� ���� ���������� ��������� ����������#� ���� �	��������
 �����H��������	����W���������������������H���#�����;!����������H�*

&;7

5*5*-*L� %	������������!���������

A�� 	�H�� ������������� �	��  �������� ��� �	�� ���	������ ��� ���!	��������� W��������
�!������������ ���H���� �����*�%	����	������������������	������ ���� ������������  ��	� �	��
���������������������������������!����������������������������������	��H���������*�=����#�
�	��� ��������������������������������	�������������	���!���������������W�������*

%	�������������������������������������������������������������5*-*1�����5*5*+#��*�#� �	���
�������� ���������������� ���&� ������� ��� �����!���������� .���� !�����;����3*� J��� �	�����
����� ��� ����� �	��� ���� ��	�� H���� ������ �����H�� �� ��������� ���������� �	����	� W��������
�!������������.����	�����������.2-3#�.253� ���������������� ��	��	�� ��������� ���������� ���K
�������� ���. � � 33#� �H����	���	� ���������������;��� ���� �H�������*� (����������� �������� 5*-*-�
�	����	�� ���!	������������!����� ���������������� .123�.��� .1833� !��!����� ��� ���	�����`�
���� �����  ���� ����	�� ������ ��� �	�� ��;����� ���!	������ 	��� ����� ����	��� ���  	��	� �	��
�����;��� 	�H�� ������������������*�%	��� ��� ����������� ������ ��� ����� ������ �	�� �����;���
 	��	�������	�� ���������� ������������ 	��	����!����� ��� ��������� .��� �	���� ��� ��� �����;�
�����������	������������#��	����������������	��H���������������������������  	��	� ���!�����
��� ��������3*� �������� ���� ����� ����������� ������ .2+3� ��!����� ���	������P�� ���!�����
���������� ������ .123� .��� .1833#� ���� ���� ������������ ��� �	�� �����  ��#� �	��� ���������� ���
�W���������������������������������������*
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���.2-3#��	���������������������	��W������������������������������� .253� ���� ��������W�����
������������ ��	��	�������������������������������#��	���������;������� �������������������*�
%	���������������������	���	������������������	����������������������*�%	��� ���������#� ���
 �� 	�H��V���� ����� .� �� .8233#� ��� ����� ������������ ����� ������� �������#� !�����;����� �����K
����������*� %	�� ������� ���� �	��� ��� �	��� ��� ��� ���� ��W������ ��� !���� ��� �������� ���������
����������.� � �.2833*

A�� ��������� �	��� �	�� Q���!�����������P� ��� ���	�����`� ������ ��#� ��� �	�� ������� ��� ��
H�������!��� ������������ ��H������ .2-3#� ���������� ���#� � �� ��� �	���� �����*� %	�� �����K
����� �	��� ����� <�� ��� &� ������� ������ ����  ���	�#� !���� �	�� ���	�� ��� ����� ���������
�������������������������������	��������������	����	���� ���	������������#��	������H�����
.2L3#� ���!������� ��� �� ���	�� �������#� 	��H�� �������� ���� �� ���	�� �������� ����� ��� ��� ��
	��H���������*�%	����	������������� ��	��	�� ��������� ���������� ����������� ��H��� ���.5+3�
.. � � 33#��	���� ���� ����������������� �������������� ����������*� "������#� �������� ���	���������K
�����  ��	�H���� �����#� �	�� ����� ���������� ����!!���������  	��	� ����� ����H������� �	�� ��K
W���������������������H���#�!���������	�������H���H���������*



%	�� ��H������� ��� ���� �������� �H��� ���	������P�� ���!������ ��� �	��� �������� W��������
����������� ���� ����#�  	��	� ������� ��� �������� !�����!���� .�����������#� �	�� ���� 	����
���������3� ���� ����!��������� ����H����� ����������� .���	� ��� �	�� ��������� ����������
����������3� !������� �	�� H���� �����*� ��� ������ ��H������� ��� ���� �!!����	� ��� �	���
���	������P����������4�������������.1,3�����������������������*�������	������P�� �!!����	�
 	���� �	�� ��������� ���!������ �<��#� �A��#� ���� �<�A�� ���� ��������#� �	�� ������ ��
	���������������������	��������������������������H��������*
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It can be concluded that the nominal dative plural inflection (apart from plural forma­
tion) does not contain a schwa.^l

One thing should still be explained. Recall from the preceding section, on adjec­
tives, that the root of the adjective dunkel does not contain a schwa. Consider now the 
nominalised adjective in (55b). This form does contain a schwa. For (55a), syllabifica­
tion applies on the underlying form /duijkl+an/. This word can be fully syllabified, 
without creating an empty nucleus.

This leaves us, however, with the question why we find schwa in the nominalised 
form in (55b). The answer is completely parallel to the explanation of the form the 
infinitives whose stems end in a liquid like zittern (cf. (35), above) take. Recall that we 
have made the explicit assumption that liquids can be lexically syllabic in German. The 
liquid is taken to be linked to the nucleus during initial syllabification:
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(57) 0 0

A A
ONCd ONCd

1 1 i
C V C C C C
1 1 1 1 1 1

C V C  C C C  =¥ C V C
1 1 1 1 1 1 I I I

1 1 1 
C C C
1 1 1I I  1 I I I

d u 1] k 1 n
1 1 1 1 1 I I I I  
d u q k l n  d u q

1 1 1 
k 1 n

This produces the form [duqkln]. The postlexical variation rule in l

This concludes our analysis on lexical syllabification in German. We have accounted 
for the peculiarities of German schwa/zero alternation by two assumptions, namely 
that liquids, but not nasals, can be lexically syllabic, and that syllabification takes place 
lexically, but not cyclically. Furthermore, it was assumed that the adjectival inflection 
(including the comparative morpheme) contains schwa underlyingly, but that nominal 
and verbal inflection does not. We will sum up the advantages of our analyses over 
previous ones in our conclusion to this chapter, in section 5 .7 .

21 In the case of a noun ending in a schwa + n, the dative plural does not get an epenthetic 
schwa, as we would expect. Rather, the dative plural nominal ending +n is degeminated, 
e.g., in (den) Läden /ÎEidsn+n/[Ï£:d9nJ [le:dnj) ‘(the) shops‘ (det. pîur.). Degemination 
is also found in certain other cases, e.g., in (er) lädt (ein) [h . t j  ‘(he) invites’. It is unclear 
up till now why in certain cases degemination takes place instead of epenthesis. We agree 
with Wiese (1988: 157) that this is an area for further investigation. Certain nominalised 
adjectives do contain a schwa in their final ending. These forms, however, have been 
nominalised after the adjectival case ending has been added. An example is Näheres ‘more 
ample information’ (literally ‘closer’).
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5.6 Postlexical Schwa/zero alternation revisited

We now come back to the postlexical variation rule (� ) posited at the beginning of this 
chapter. We mentioned that the rule was only preliminary in form. We repeat the rule- 
here as (58).

(58) (= (� )) postlexical variation rule
a a

/ T \
0  N Cd 0  N Cd
I I I  I \ J

... V C  ... c
I I  I
�  [+son] [+son]

Recall that this rule is in fact an extension (and adaptation to our framework) of 
Wiese’s rule of Postlexical Schwa Deletion (5), repeated here as (59).

(59) (=(5) Wiese’s postlexical schwa deletion
a

V c
�� �

a [+son]

a
x \

V C 
■ ■ • • • - . I  

[+son]

This rule is in fact fairly complex, because it does two things. It deletes schwa when a 
tautosyllabic sonorant consonant follows and lets the [+son] segment spread leftward 
to the V-node (in our framework this would be the nucleus node). Hence, the deletion 
part of rule (59) deletes schwas in places where they were first inserted in the lexical 
part of the phonology (recall that in Wiese’s analyses even all schwas are epenthetic). 
If an analysis is viable in which for many cases, this insertion followed by deletion 
could be avoided, such an analysis would certainly be preferable. (As we have seen 
from the quotation in section 5.4.1, Wiese himself does not like very much the idea of 
insertion of schwa followed by deletion of the same element, as done in a more ex­
tensive way by Wurzel (1970) and Kloeke (1982)).

We now come back to our own provisional rule (58). This rule is even more com­
plex than Wiese’s postlexical schwa deletion rule. Apart from the double operation 
which the rule performs in its expansion with the rightward arrow, its leftward appli­
cation involves two more operations: it severs the link between the C dominating the 
[+son] segment and the nucleus, and inserts a V dominating a schwa.

The fact that the postlexical variation rule (58) is so complicated and nevertheless 
expresses such a conceptually simple variation process is unsatisfactory. Some hope 
arises however, if we take a closer look at the operation expressed in rule (58). We 
see that both expansions of the rule contain duplications of the general convention of







are identical; an empty V-slot at the end of the lexical derivation. Because the struc­
turalists had neither the notion of phonological derivation nor that of hierarchical 
representation at their disposal, they could not express the identity formally. But, as 
one can now see, Moulton’s point was well-taken.

One aspect of rule (58) is not covered by the just formulated postulation .that 
spreading and default value assignment are operative postlexically between the skel­
etal and melodic tiers. This concerns the leftwardly applying expansion of this rule. As 
already mentioned, in this expansion this provisional rule severs the link between the 
nucleus and the skeletal element dominating the sonorant, and inserts a schwa. The 
delinking is necessary because, as we have seen, there are good reasons to assume 
that lexically, liquids, but not nasals, can be linked to the nucleus node. Yet, post­
lexically, syllabic liquids appear to alternate with schwa-liquid sequences. This is true 
at least for lateral liquids, but not necessarily for R. Recall again from earlier in this 
section and from section 5.2, that, normally, an R preceded by a tautosyllabic schwa 
always becomes syllabic (and vocalises in most varieties of German). Therefore, the 
delinking rule can be restricted to liquids. This type of operation is necessitated by the 
lexical syllabification of forms like (56b), repeated here as (64).

(64) (im) Dunkeln [duqkaln] (~ [duqkln]) ‘(in the) dark’ (nominalised adj. + case)

In (57), we have shown that the lexical syllabification of the rightmost syllable of this 
form is:
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(65) o

0  N Cd
1 1 I

c c c
I I I
k I n

Here, the conventions of default value assignment and spreading do not help us any 
further in explaining the free alternation between schwa+sonorant and syllabic son­
orant. We think that for this specific case, we do have the working of a specific rule, 
which delinks the C dominating 1 from the nucleus node. We formulate this rule as 
follows;

(6 6 ) Lateral Nucleus Delinking
aXTX

0  N Cd1 I I
... C ...

I
1
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(6 8) a. ff ([eijW
\  A \ � 	

���'� �� ��
� �� �� ��

�� �� �

b. * ff (*[eijW
� � � " � 	

���'� �� ��
� �� �� �

�� �� �

� �

The reason why spreading does not take place from left to right cannot be answered 
straightforwardly. There are at least four possibilities.

The first and least interesting one is that the direction of spreading is simply stated 
in the phonological grammar. This in itself would not be a revolutionary statement, 
given the fact that it has been shown that this direction should at least sometimes be 
stipulated, (recall the reversal of the direction of spreading in the histoiy of Dutch, 
outlined in section 1.6.1 of chapter 1). However, this would be a language specific 
statement, and it would be preferable to have a more general principle from which the 
direction of spreading derives. Also, the direction of spreading would have to be 
stipulated specifically for specific cases, because of the fact that we do find spreading 
to the right in German. Rightward spreading from segments to the third position in the 
syllable occurred and occurs frequently in West-Germanic languages. This is illus­
trated by the Dutch case (36) of chapter 1, section 1.6.1, repeated here as (69).22 
Recall that in Modem Dutch, this process only takes place in lexical items that are 
diacritically marked for this direction of spreading.

(69)
/K  /K

�
�

d

N Cd 0  
����� ��

1

�� ��

In Modem German too, we find a process of rightward spreading, and one that is more 
general than the Dutch one. Giegerich (1985: 58) (see also Wurzel 1981: 928-930, Lass 
1976: 48ff, Kloeke 1982: 9-13, Meinhold & Stock 1980: 81) reports that under the in­
fluence of stress, tense vowels become long:

In 'liber,setzen  (‘cany across’) [y:] is long and tense under full stress while the corres­
ponding vowel in , über'setzen (‘to translate’) is short and tense [y ] in absence of full 
stress [ ...] .

22 We give here the representation as used in chapter 2, i.e., we abstract away from the 
skeletal slots. However, it should be noted that spreading in fact takes place here from the 
skeletal slot to the coda (i.e., one level higher that the spreading cases discussed above. 
The reason for this is that the coda cannot be filled by default segments in German. There­
fore, one should assume that, in this case, default value assignment is not operative for the 
coda node and no default skeletal slot is introduced.



For this lengthening process Kloeke (1982: 13) formulates the following segmental 
rule:
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(70) Vowel Lengthening (Kloeke 1982)23

[+long] /  \ stress J{
V

+tensej
L U l

In our framework, such a lengthening process would be seen as a spreading process to 
the right, to the third position in the syllable. We thus see that a statement saying that 
spreading is leftward would have to be complicated in order to allow for rightward 
spreading for the vowel lengthening case determined by main stress.

The second possibility is merely a variant of the first one. In order to avoid right- 
ward spreading, a condition against this spreading direction is posited. This condition 
would also not be particularly insightful, because, like in the above case, one would 
have to complicate this condition in order to allow for rightward spreading of a vowel 
to a third position in the syllable.

A third possibility is that the syllable structure is not flat like in, e.g., (69), but hier­
archically structured, like in (71) (for further discussion on the choice between flat 
and hierarchical syllable structures, see in chapter 1: form (29) and footnote 9).

(71)

�

R

NCd
(R = rhyme)

If we assume this more conventional structure of the syllable than the flat one we have 
assumed so far, we could stipulate that spreading may take place only within the 
domain of the rhyme. Therefore, an element dominated by the onset cannot simply 
spread to the nucleus. This analysis has the clear theoretical advantage of a domain 
determined principle. A practical advantage is that the fairly specific prohibition 
against rightward spreading which we needed under the first analysis is no longer 
necessary. However, there are counter-examples against such a domain restriction. 
Recall the cases from Modem Dutch, Navaho and Wiyot, where there is leftward 
spreading from the onset position of a syllable to the coda position of a preceding one. 
An example was given in (38) of chapter 1, repeated here as (72).24

23 Kloeke uses .9 � I @ to indicate the German the ‘<a>-sound’ ([e ]) , which, although it is 
not tense, is also lengthened in a position bearing main stress. Examples include DJ���  
[be; Ron] ‘bears’, QJ���  [demon] ‘Danes’, �J1��  [ge:bon] ‘give’ (conjunctive) (Kloeke 
1982:12).

2'» Cf. note 22.
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mentioned in chapter 1, viz., the French example in (10, 11) and the German example 
mentioned in footnote 5. They are repeated here as (75) and (76) respectively:

(75) piano [pijano] ‘piano’
(76) Hiat [hija:t] ‘hiatus’

In both forms, the high vowel i has spread from the nucleus of the first syllable to the 
onset position of the second syllable, hence its realisation as j  there (in fact, as we 
now know, the i has spread to a C which, because of the empty onset, is assigned by 
default value assignment; this C can itself be filled by default value assignment (in 
German: the glottal stop) or by spreading, which is the case we are discussing here). If 
we have the mirror image situation however, we cannot have spreading from the nu­
cleus to the preceding onset. Compare the following words and abbreviations in Dutch, 
where the situation concerning the spreading of the high vowel is exactly the same as 
in French and German (both [pijaino:] and [hija:t] exist in the language):

(77) a. ������� 	��� ����!� "������#  

$%� ���&��'(�� 	���� ��)�(�!� "�����#

(78) a. A.I.0. [a:jo:] assistent in opleiding ‘assistent in training’ 
b. O.I.O. [o:jo;] onderzoeker in opie/drng  ̂ ‘researcher in training’

The pronunciations *[ko;jitAs], *[sto;jisEins], *[a:jio:] (or: *[a:jijo:]) and *[o:jio:] 
(or: *[o:jijo:]) are inqiossible.^S This shows that independently from the fact we just 
now want to account for, i.e., that there is no spreading from the left in verbal endings 
like -n (see (9)), that there is a general restriction on homosyllabic spreading from the 
onset to the nucleus.

The second reason for assuming the ONCC is that it is generally observed that there 
must be a minimal difference between the onset and the nucleus. In the prototype of 
the syllable, the elements in the onset and the nucleus are as far apart as possible in 
degree of sonority, and therefore it has a form like ta, consisting of a voiceless stop 
(the least sonorous consonant type) and a low vowel (the most sonorous vowel type). 
In the case of a segment linked to both the onset and the nucleus, the difference in 
sonority is the absolute minimum: the only difference is the one provided by the 
dominance relationships themselves, i.e., the segment is realised as nonsyllabic in 
onset position (i.e., if the segment is a high vowel, it is realised as a glide), and is 
realised as syllabic segment in case it is dominated by the nucleus. It is perhaps here 
that we find the real reason why spreading cannot take place: an element cannot be 
syllabic and non-syllabic at the same time. Note that this is different from a spreading 
phenomenon from nucleus position to coda position (like the historical Dutch vowel 
lengthening case displayed in (13), above) because the coda is generally indiscriminate 
as to the segments it can contain.
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25 It is equally impossible to pronounce the name of the Zambian statesman Kaunda (in Dutch 
as well as in other languages) as *[ka:wu:nda:].



A third motivation for the ONCC is that in many languages syllables starting with a 
glide followed by a homorganic high vowel are excluded. An example of such a lan­
guage is French. In French, we do not find homorganic glide + high vowel sequences 
(like ���� 2��� R!��  although these sounds are in the phonemic inventory of French and 
Aeterorgarac glide + high vowel sequences do occur in the language.2  ̂Although-this 
restriction in itself does not provide direct evidence of the working of the ONCC, it 
does show that there is a very general tendency to avoid homorganic glide + high vowel 
sequences.

This tendency is also reported in the acoustical phonetic study by Kawasaki (1982: 
24ff). He attributes it to the lack of spectral change in this kind of sequence (1982: 
173). This seems to provide additional confirmation for the necessity of a minimal 
distance between onset and nucleus segments.27

We can conclude that, with the adoption of the ONCC, the independently needed 
spreading and default value assignment conventions (which we can assume apply post- 
lexically) can account for the postlexical variation in German.

179

5.7 Conclusion

We have seen that it is possible to account for the schwa/zero alternations in German 
inflection as a direct consequence of syllabification. The main difference with the only 
other principled analysis offered, that of Wiese (1986,1988), is that in the present ana­
lysis, there is no need to refer to grammatical categories in the statement of the do­
mains of rules. Rather, it was assumed that of the suffixes for different grammatical 
categories some contain schwa, while others do not. It was shown that the infinitive 
marker has the form (�  (without a schwa), the adjectival markers have the forms -a, 
(����(�	�� (���� (�  (with a schwa (but recall that underlying schwa is in fact an empty 
V)), the comparative morpheme the form (���  and certain nominal case and plural 
markers the form -n. Positing schwa in certain morphemes and not in others brings 
about a greater diversity in morphemes than assuming universally schwa-less forms of

26 Homorganic � �  sequences do occur in French in a few loan words, e.g., !����	�  and !���  
Apart from these loan words in French, in English � �  and 2�  sequences are perfectly 
possible: in ! � � 	��� !������ 2��0���  These French and English examples can be analysed as 
onsets and nuclei that are underlyingly linked to two separate melodic elements, since no 
spreading is involved. In that case they do not violate the ONCC.

27 The ONCC is perhaps not an absolute universal. Wiese (forthc.) argues that for the 
‘hummed’ vowels in Modern Standard Chinese +�=�����=J�  are in fact syllabic consonants. 
They are the result of spreading from onset to nucleus position, since their quality can be 
derived from the preceding onset consonant. Also fast speech rules can sometimes violate 
the ONCC, as can be seen in German ��1��  ‘to have’ which in fast speech can be pro­
nounced [hamm]
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First, if we assume that default assignment is really a general principle, one would 
assume it to be operative on eveiy level. We have seen it is (at least on the levels we 
have discussed).

Second, a single operation of default value assignment would, in the case of German 
schwa-epenthesis, insert a complex structure for a segment, i.e., a V dominating ^  a. 
This would boil down to inserting not only elements, but also association lines. On top 
of that, the insertion would be nonlocal in terms of tiers. The idea of default value as­
signment is more elegant and conceptually more sound if it is assumed that only an 
element directly one level down is assigned to a given empty element. This is precisely 
the case under the analysis we have just proposed: a default skeletal element is as­
signed to an empty subsyllabic node, a default segmental value is assigned to an empty 
skeletal element.

Finally, we would like to repeat the parameter settings of German syllabification, as 
shown in this chapter: the syllable in German generally is trinodal; all segments should 
be incorporated into the syllable structure; the direction of syllabification is right-to- 
left; and syllabification, although lexical as well as postlexical, is not cyclic.
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5.8 Appendix: on the history of the German-Netherlandic dialect continuum

Above, in section 5.3, along with the data of German lexical schwa/zero alternation, 
we have listed some systematic differences between Standard German and Dutch. 
These concern the schwa in verbs and adjectives. We repeat them here. First look at 
verbs. The German verbs with stem-final liquids, given in (9), are repeated here as
(79). Their Dutch equivalents in (10) are repeated as (80).

(79) a. z i t t e r n  ®"’P*’ [ t ® i t 3 R n ]  ( ~  [ t® i tR n ] )  ‘t o  t r e m b l e ’

b .  b e t t e l n  [ b e t o l n ]  ( ~  [ b c t l n ] )  ‘t o  b e g ’

(80) a. s i d d e r e n  [ s i d a R s n ]  ~  [ s i d a R a ]  

b .  b e d e l e n  [ b e i d a l a n ]  ~  [ b e : d a l a ]

German verbs with stem final nasals were given in (11), repeated here as (81). The 
Dutch counterparts (12) are given here as (82).

(81) a .  a t m e n  [ a t m a n ]  ( ~  [ a t m n ] ,  * [ a t a m a n ] )  ‘t o  b r e a t h ’ 

b .  r e g n e n  [ a e g n a n ]  ( ~  [ a e g n n ]  * [ R e g a n a n ] )  ‘t o  r a i n ’

(82) a .  a d e m e n  [ a ; d a m a n ]  ~  [ a : d a m a ]  

b .  r e g e n e n  [ R e : x a n a n ]  ~  [ a e i y a n a ]

We see that in Dutch, a schwa is present in places where in German it has apparently 
been syncopated. The same contrast as between German and Dutch verbs is found



between German and Dutch adjectives. Compare the German form (15c) (here: (83)) 
and its Dutch cognate (16) (here: (84)):

(83) dunkle [duqkls] (^[duqkols]) ‘dark’ (adj. + case suffix)
(84) donkere [doqksRo]

In Proto-Germanic, the cognates of the Dutch and German schwas were full vowels. 
In the developent towards Common Germanic, there was a stress shift from a putative 
free stress to a dynamic initial stress. In the subsequent development, that towards 
Old West Germanic, a syncope process took place in the inflectional system, (known 
as Sievers’ (1901) syncope law, deleting a short vowel following a heavy root syllable) 
cf. Gothic kannida - Middle Dutch kande/kende, changing the - VdV suffix of the 
preteritum to -dV)). Then, a vowel reduction took place, reducing unstressed vowels 
to schwa. This process is reported to have taken place in the Middle Ages (many 
descriptions of language history (e.g., Schönfeld 1970: 113, Van Bree 1977: 119) only 
give a cursory report on this). In Dutch, there were no further syncope processes.

However, in other dialects of German-Netherlandic, like High German, and even 
more so colloquial Austrian (for this, see Rennison 1980), there were indeed further 
syncope processes, the results of which have been the subject of this chapter. In 
these dialects, at the same time, the inflectional system was maintained to a much 
higher degree than in Dutch. The result was a synchronic schwa/zero alternation. We 
have shown above that this alternation can best be analysed in terms of epenthesis. 
Therefore, with other phenologists, (Rennison 1980, Wiese 1986, 1988), we assume 
that a reanalysis has taken place in the histoiy of High German (and other dialects), 
“the earlier processes of vowel reduction and deletion haven been reinterpreted as a 
single rule of s[c]hwa-epenthesis” (Rennison 1980: 33). This reanalysis was possibly 
due to a lack of functional load of the schwa (for this notion, see Martinet 1960: 212). 
Unlike Wiese, however, we assume that not all schwas have been reanalysed as epen­
thetic. As we have seen, the schwas in the adjectival inflection, as well as those in the 
comparative and agentive morphemes have been maintained. In other inflections and 
in many word roots (like /duqkl/), they have been erased as underlying elements (by 
underlying elements we include, of course, an empty skeletal V slot, which is spelled 
out as a).

Considering inflection, an interesting question is why the adjectival inflection has 
evolved differently from the nominal and verbal ones. Consider once again the con­
trasting pair in (15b) and (18) (and in (55)), repeated here as (85):

(85) a. dunklen [duqklon] (~ [duqkln]) ‘dark’ (adj. + case suffix)
b. (im) Dunkeln [duqkoln] (~ [duqkjn]) ‘(in the) dark’ (nominalised adj. + case)

Our hypothesis is that this contrast is due to the metrical structure of larger prosodic 
constituents. We do not want to go here into the formalism of metrical theory, but the 
point we want to make is that inflected adjectives are almost invariably in attributive
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that in southern (Midi) French, as well as in poetry, the final feminine marker schwa is 
not deleted.
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6.2.3 Type C: schwa deletion in a two sided open syllable

The third type of schwa/zero alternation is perhaps the most general one, and for our 
analysis represents a core case. We will call this schwa/zero alternation type C. It 
concerns interconsonantal schwa deletion occurring word-intemally, and stress group 
internally (as opposed to schwa/zero alternations at word edges and edges of a stress 
unit, to which we will come shortly). The schwa that is deleted is usually in the context 
VC CV and VC OLV.^ Exanyjles are given in (10) and (11). (For greater transparency 
and in conformity with the usage in the generativist literature on French schwa/zero 
alternation, the graphic e ’s which are not realised have been barred, while the ones 
which are realised have been underscored; in the phonetic transcription, syllable 
boundaries have been indicated.)

(10) tu devenais ‘you became’ 
b. tu devenais [tydavne]

a. tu devenais [ty.da. va .ne]
c. tu devenais [tyd.va.ne]

(11) Henri devrait partir ‘Henri would have to leave’
a. Henri devrait partir [ö.Ri.da.vRe.paR.tiR]
b. Henri devrait partir [ô.Rid.vRe.paR.tiR]

The form is (11) can be contrasted with the one in (12), where schwa is obligatorily 
present:

(12) Jacques devrait partir [ 3 akdavRepartiR] ‘Jacques would have to leave’

The environment VC CV is a familiar one. We have seen in chapers 3 and 4 that this 
environment, ‘a two sided open syllable’, is one that is typical for syllabically deter­
mined vowel/zero alternations. The fact that schwa/zero alternation in French also 
occurs in this environment strongly suggests that in French too, this alternation is 
syllabically conditioned.

We might also add the environments VCO__ LV and VC__ LGV. However, Morin (1982)
shows that especially word-intemally, the schwas in these environments do not usually 
alternate with zero. According to him the schwas have been “stabilised” (i.e. are of the 
nonaltemating type (on this, see section 6.4.1 below). The alternation which word-internal 
schwas display in certain word categories in these environments (in verbal forms like 
����+�����>> � ���  keep’ and �S	�	�+�����  ‘will resist’ is treated by Morin as “morphologically 
conditioned”. Below, in section 6.4.1, we will propose that the schwas that have been 
stabilised have a different structural status. Hence, there will be no need to refer to mor­
phological conditioning.



6.2.4 Type D: schwa epenthesis in the environment CC]__[CV

The fourth type of schwa/zero alternation, which we call type D, concerns an appar­
ent epenthesis which can occur inside a stress unit (which in French can be notori­
ously much larger than a single word). We get this in Standard French in the context 
CC]__[CV. See the examples in (13):

(13) a. un contact pénible [ôék5takt(a)penibl] ‘a painful contact’ 
b. un index formidable [óënÊdEks(s)foRmidabl] ‘a terrific index’

We also find this epenthesis in loan words adapted to the phonological system of 
French, as one of the spellings of the veiy word schwa in French illustrates, i.e., (14c):

(14) a. schwa [/va] b. chva [Jva] c. cheva [/ava]
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6.2.5 Type E: schwa deletion in phrase-initial syllables

We now come to two types of schwa/zero alternation which occur at the edges of a 
stress unit. There is an optional schwa deletion in the beginning of a stress unit. We 
will call this type E. A preconsonantal schwa following an initial consonant can be 
deleted with the possibility of leaving a highly marked onset cluster not found in other 
positions. This can be seen in (15) (Dell 1973: 227,1985: 225).

(15) a. revenez [navane] ~ [avane] demain 
b. te fais [tafe] ~ [tfe] pas de bil

‘come back tomorrow’ 
‘don’t wony’

Because of the possibility of creating highly marked onset clusters like rv and tf 
schwa-deletion in this position differs from schwa deletion at other places in the 
stress unit.

6.2.6 Type F: schwa deletion in phrase-final syllables

The sixth type of schwa/zero alternation, type F, seems somehow related to type E. 
Again it concerns schwa in a syllable at the edge of a stress unit, but this time at the 
right edge. Phrase-final schwas are also deleted if a highly marked coda cluster en­
sues. Examples are given in (16a) (Dell 1973: 236) and (16b) (the graphic e’s which are 
not realised have been barred):

(16) a. je vois �’autr^ [ � ovwalotR]
b. voilà mon oncl�  [vwalam5n3kl]
c. la terre est plat^ [lateReplat]
d. la route est longue [laRutelSg]

‘I see the other’ 
‘there is my uncle’ 
‘the earth is flat’ 
‘the road is long’





Today, we no longer believe that the markedness approach is explanatorily ad­
equate. Although, as Verluyten & Bertels (1987) show, our account is certainly not 
inferior to others with respect to the correctness of its predictions (measured against 
transcriptions of monitorings of spoken French), we think the markedness as used in 
Noske (1982,1988a) is not a primitive, but the result of other, more primary, factors.^ 
This will become clear below. Also, for schwa deletion at least, the Syllabification 
Condition practically does the whole job and the Markedness Condition seems super­
fluous.^

In addition to all this, we feel that the approach whereby schwa is first syllabified,
i.e., incorporated into syllable structure and is then again deleted is counterintuitive. It 
would be much better if the schwa/zero alternation in French could be analysed, not 
as a phenomenon only related to syllabification, but as a ���	����	����  of this process, 
just as we have done with the vowel/zero alternations in Tonkawa (Noske 1987 and 
chapter 3), Yawelmani (Noske 1985 and chapter 4), German (chapter 5). (And, as we 
have seen in the case of Yawelmani, also certain ���������:1	��  alternations are ana­
lysed in this way).

Therefore, we will focus our attention on the six types of schwa/zero alternation in 
French as outlined in the previous subsection, and consider how these alternations 
can be analysed as being the result of syllabification. It may then be that in these core 
cases other factors like rhythm are active which ultimately produce the alternation. 
Bearing this in mind, let us look in the literature to see whether proposals in this vein 
have ever been made before.

The only proposal we have been able to find where schwa/zero alternation in 
French is indeed analysed as the �	����  of syllabification has been made by Tranel 
(1987). We will treat this proposal here briefly.
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6.3.1 Tranel (1987)

Tranel (1987) is a proponent of the rule approach to syllabification. The specific sylla­
bification model he proposes consists of several rules. The most basic one is the 
language-universal rule given in (19).

For criticisms of our (1982, 1988a) proposal see Spa (1987,1988).
This concerns the fact that in the form tu devenais “you became’, the pronunciation 
*[tydvne] is ruled out. In Noske (1982: 286; 1988: 72), this was explained by the computa­
tion of the markedness value (i.e., 5) for this form, while the pronunciations with one or 
both schwas realised received a lower markedness value (i.e., 4). Apart from being highly 
marked, the cluster vn is simply an illicit syllable onset, except in word initial position. In 
this position, a very wide range of onset clusters is allowed, like t f  in te fais pas de bil 
[tfepodbil^. It seems that normal conditions on the coocurrence of segments in the onset 
are not applicable to this position.
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(19) Basic Syllable Formation (Tranel 1987: 851):

C V

a
y \

0  R
�� �

C V

Tranel claims that this rule corresponds to the ‘CV rule’ by Steriade (1984) and the 
Onset Creation Rule by Hyman (1984,1985).® Tranel assumes that a schwa has not got 
the same structural representation as a full vowel. Whereas a full vowel has a repre­
sentation as in (20), an alternating schwa has one as in (2 1a).

(20) skeleton: V
�

melody: v

(21) skeleton: a.

melody: a

where v is some vocalic value

b. V
�

[]

In (21a), the schwa is floating, i.e., it is not linked to a skeletal slot. The form in (21b), 
on the other hand, represents a schwa which is linked to a skeletal slot. The former 
schwa cannot be integrated into syllable structure by Basic Syllable Formation, be­
cause the latter requires a V on the skeletal tier. The structure in (21b) represents a 
schwa which is always realised, as it is found in some forms. Examples of such forms 
are given in (lb), (2b), (3b), repeated here as (22a,b,c).^

(22) a. belon [bal3]
b. pelage [palas]
c. belette [bakt]
d. pelouse [paluz]

(kind of oyster) 
‘hair’ (of an animal) 
‘weasel’
[pluz] ‘lawn’

The form in (4b), repeated as (22d), however, displays an alternation. This contrast is 
the result, in Tranel’s opinion, of the fact that the forms in (22a-c) would contain the 
schwa with a structure as in (21b), while in (22d), the schwa would have the structure 
of (21a). WTiat happens if a consonant-schwa sequence cannot undergo Basic Syllable 
Formation (because the schwa is floating, i.e., it has a structure as in (21a))? Then,

... the consonant will either syllabify leftward into coda position, as long as a rime pre­
cedes a nonsaturated coda (Morin 1974), or it will remain unsyllabified, if the preceding 
coda is saturated or if no rime precedes. If syllabified into coda position, the consonant 
will not require the assistance of schwa for its pronunciation, hence the derivation of

It is not clear what Tranel exactly means by “corresponds to”. At any rate, Hyman’s Onset 
Creation Rule is different from his Basic Syllable Formation. As we have seen in chapter 
2 (form (1)), the former rule delinks a moraic consonant from its mora and links it to the 
mora of the following vowel.
The stability of schwa in belette and pelage can be contested. According to the pronun­
ciation dictionary of Wamant (1968) the schwas in these words are optional.
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(37)

(38)

a. tu devenais
b. tu devenais
c. tu diivenais

[ty.da.va.ne]
[ty.dav.ne]
[tyd.V9.ne]

a. la queue de ce renard
b. la queue djJ ce renard
c. la queue d�  ce renard
d. la queue de ce renard
e. la queue de c �  renard

[la.k0.d9.s9.R9.naR]
[la.k0t.s9R.naR]
[la.k0t.S9.R9.naR]

[la.k0.d9.s9R.naR]
[la.k0.d9s.R9.naR]

(39) a. il a envie de te le demander
b. il a envie d^ te �^ demander
c. il a envie d�  te le demander
d. il a envie de te �;  demander
e. il a envie de t �  le demander
f. il a envie �;  te le demander
g. il a envie de t �  le d� mander
h. il a envie de te le demander

[ i.la.a.vi.d9 .t9.l9 .d9.ma.de ]
[i.la.a.vit.t9l.d9.ma.de]
[i.la.a.vit.t9.l9.d9.ma.de]
[i.la.a.vi.d9.t9l.d9.ma.de]
[i.la.a.vi.d9t.l9.d9.ma.de]
[i.la.a.vit.t9.l9d.ma.de]
[i.la.a.vi.dgt.bd.ma.de]
[i.la.a.vi.d9.t9.l9d.ma.de]

In (38b,c) and (39b,c,f) the �  has changed into �  by regressive assimilation (but in 
(39b,c,f)it is not degeminated).^*^ Tranel’s account predicts that only the forms in 
(37c), (38c) and (39c) can occur. This is so because the �  in both (37), (38) and the 
first �  in (39) is taken into coda position and the # in (37), the �  as well as the �  in (3), 
and the �-�D- and the second �  in (39) remain unsyllabified. The reason for this is that 
the schwas are floating and Basic Syllable Formation cannot apply in these cases. Then 
the Schwa-syllable Formation (25) will take effect and will create the syllables #�  in
(37), ��  and ��  in (38), ��-���  and ��  in (39). Tranel’s account cannot produce the forms 
where schwas other than the leftmost are deleted (i.e., (37b), (38b,d,e), (39d,e,g,h), or 
forms where schwas apart from the first schwa have been deleted (39b,f). Finally, it 
cannot produce the forms in which all schwas have been realised. All in all, Tranel’s 
analysis can only predict a small subset of the data.

Apart from these two main drawbacks, there are a couple of other problems con­
nected to Tranel’s analysis. Let us first look at the rule of Basic Syllable Formation
(19), which we repeat here as (40);

(40) +������������	����������2

C V

�
/ \

0  R
�� �

C V

By its SD, this rule is not able to work on all forms it is intended to work on. The 
problem concerns onsetless syllables. If a (stress unit initial) word starts with a vowel,

to Dell (1973: 245, 1985: 248-249) does not display the voicing assimilation in his phonetic 
forms of (38), (39).







schwa is dependent on whether an adjacent one has been realised. The information as 
to whether an adjacent schwa has been realised or not cannot be available in a sylla­
bification process where all syllables are created simultaneously (and in which the 
optional realisation of schwa is decided). In contrast, in a process where syllables are 
created in a given order, this information is available.

We have seen in chapter 4 that in Yawelmani, iterative, directional syllabification 
precisely predicts the epenthesis sites. This suggests that a syllabification in a given 
order for French could indeed possibly account for the prediction of the right points 
where schwa should obligatorily be realised.

To formalise these insights, we would like to assume that the process of imposing 
syllable structure is the result of an ordered set of triggering processes. This is the 
language specific part of syllabification in French, although, as we will see, the order­
ing is conditioned by universal principles. Recall from chapter 2 that the syllable 
structure imposition is triggered by certain unsyllabified elements. As we have seen in 
chapter 3 for Tonkawa, these can be elements of a single category, e.g., in the case of 
Tonkawa, consonants.

An extension of this line of thought is that the triggering can take place by several 
types of elements, but that the triggering for each type takes place at a different time 
in the derivation, i.e., the triggerings by the different elements are ordered with re­
spect to each other. This will be the core of our proposal for syllable structure im­
position in French.

Before we go on and formulate our specific proposal, recall from chapter 2 that 
after the syllable structure has been imposed, �������  (i.e., one-to-one association) 
takes place as an automatic process. It has been shown (cf. section 2.2 of chapter 2) 
that although they are general conventions, �������  and ���	�����  are not automatic 
processes, but that their application is a language specific and process specific 
choice. This is also true for the point in the derivation where these processes apply. 
For French, we postulate that they apply later than mapping. Our syllabification pro­
posal for French is as follows:

(43) ��	�����������\������

a. syllable imposition triggered by as yet unsyllabified full vowels (including 
nonaltemating schwas), followed by mapping;

b. ��������  syllable structure imposition, triggered by as yet unsyllabified
c. empty Vs (alternating schwas), followed by mapping;
d. dumping;
e. syllable imposition triggered by consonants;

199

As other prosodic structure assignment, these processes are directional. However, 
there is no direct bearing of the directionality on most of the outcomes of the struc­
tural assignments. For this reason, we will postpone discussing directionality to later
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This convention also explains why there are no word initial, or phrase initial, schwas in 
French, as mentioned in section 6.3.1: such schwas would be deleted automatically, 
because their optional (cf. (43b)) incorporation into syllable structure would auto­
matically trigger Deficient Syllable Erasure (55). As a result the schwa, (more pre­
cisely: the empty V), because it is never realised, would disappear from the lexicon. 
Apart from a last syllable in (54), two other kinds of syllables would be deleted for the 
same reason:

(56) a.

208

o b. o
A A

0  N
1

0  N
1 11

C
1 1 
C V

In both (56a) and (56b), the skeletal slots are not linked to melodic material. Although 
the skeletal slots contain some specific information (notably whether it is filled by C 
or by V), this C or V̂ only contain information necessary for subcatorisation as to which 
subsyllabic node the skeletal slot can be linked. The C/V information can also be con­
sidered as information partially equaling major class features in purely linear pho­
nology. These are clearly features having to do with higher level organisation, and do 
���  convey specific phonetic information.

It may seem unnatural that an element is inserted and then again deleted. It should 
be noted, however, that the processes of syllable structure imposition and the mapping 
of the skeletal slots to the subsyllabic nodes are independent of each other. It is a 
logical consequence of this that the deletion of syllable structure can occur after its 
imposition.

We now recall shortly the two examples given in (47) in section 6.4.4. They are re­
peated here as (57):

(57) a. un contact pénible [&k5takt(a)penibl] ‘a painful contact’ 
b. un index formidable [dënêdeks(s)foRmidabl] ‘a terrific index’

The appearance of the syllable-final stop-liquid clusters 1� and ��  in these examples 
are explained in a way fully parallel to the ��  cluster in � �������  We still have to account, 
however, for the optionality of the appearance schwa in ,����,�+���� ��<�+��  in these 
forms. The explanation is the following: depending on speech style, the stress domains 
can vary in French. In the case of (57), the forms may contain a single stress domain 
(in which case the schwa is inserted as explained in section 6.4.4 (see (48)). In an­
other speech style, these forms may each contain two stress domains. For (57a) these 
will be: ��� ,����,�  and �S��1���  for (57b): ��� ��<��  and 0�� ���1���  If there are two 
domains in each case we are faced with a situation as found in (52)-(54), where a con­
sonant cluster is found at the end of the stress domain. Therefore in these latter 
cases, attraction of ���  the former syllable will take place, parallel to the attraction of 
�  in �����  in (52)-(54).
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As one can now clearly see, the site of the epenthesis is first of all the result of the 
fact that C dominating t remains unlinked to syllabic structure until (43d) (syllable 
structure imposition triggered by as yet unsyllabified C’s) takes effect, while C domi­
nating 1 could be incorporated into syllable structure at an earlier stage, i.e., at the 
time of application of (43c), viz. dumping. This relative ordering of the incorporation 
into syllable structure of the C’s dominating k  and t respectively is the result of the 
ordering of (43c,d) and is not influenced by the direction of application.

The location of the epenthesis site is also the result of the fact that because of the 
binodal syllable structure in French, the nucleus is always to the right (within the same 
syllable) of the subsyllabic node (onset, which is subcategorised for consonants) to 
which a consonant is mapped, in contradistinction with being dumped), after syllable 
structure imposition by (43d). (This is different, of course, in a language where the 
syllable is tripositional. In such a case a consonant could also be mapped to the coda).
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6.5.2.2 The criterion of cluster maximalisation

The second thing the direction of syllabification can determine is the maximalisation 
of clusters, at the right end or at the left end of a syllable. If syllabification takes place 
leftwardly normally a maximal number of consonants is linked to the onset of a given 
syllable (by way of mapping and dumping), before the following syllable is imposed.

If syllabification is rightward, it is the rightmost node of the syllable (i.e., the nu­
cleus in case of a binodal syllable, the right margin in case of a trinodal syllable), to 
which a maximal number of segments is linked. (In this latter case, however, there is 
an additional principle to which we will come shortly.)

The forms in (64) are an illustration.

(64) form to be syllabized (in a hypothetical language)

C V C C C 
M i l l  
k o p r a

leftward syllabification 
a. imposition + mapping b. dumping c. imposition + mapping

(rightmost syllable) (next syllable to the left)

a a 0 a
A A A A

0 N ON ON ON
1 1 =# / I  1 ^ 1 1 ^ 1

C V c  c  c
1 i 1 1 i

C V c  c c
1 1 1 1 1

c v  c c c
II I I I1 i 1 1 i 

k o p r a
1 1 1 1 1 
k o p r a

II I I I  
ko p r a
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(71) leferC lsfeR ] ‘the iron’

a. b. a
A

0  N1 1

c. a
A

0  N1 1

0
A 

ON 1 1
C V
1

C V c
1 1 1 (43a)

C V
1

1 1
C V c
1 1 1

1 1 
C V(43b) y

1 1
c v c  =»
1 1 1

1 f e R 1 f e R 1 f e R

d.

(43c)

a o 
A  A 

ON  ON 
I I  I K  

C V C V c 
1 I I I (43d)

n.a.

1 f e R

In (72c), the C dominating �  cannot be dumped to an onset node to the right. The re­
versal of the direction of dumping makes the skeletal element then spread leftwards, 
the recessive direction. Note that the notions of dominant and recessive direction 
were used before in chapter 3, on syllabification in Tonkawa, where we postulated that 
syllabification was leftward (the dominant direction), but that if syllabification in this 
direction fails, rightward syllabification (the recessive direction) takes place (cf. sec­
tion 3.3 of chapter 3, in particular (22): “measures taken when syllabification fails”). 
The general assumption here is that any operation (like syllabification, dumping) that 
takes place in one direction can also in principle take place in the other direction if 
this is necessary. The dominant direction is a language particular choice. The opposite 
direction, however, remains available as a possible mode of application, if the opera­
tion in the dominant direction fails.

Now a word must be said about s+obstruent clusters. These clusters are quite 
common as onsets word-initially:

(73) a. station [stasjS] ‘station’
b. strict [stRikt] ‘strict, precise’
c. spécial [spesjal] ‘special’
d. scandal [skddal] ‘scandal’
e. scrupule [skRypyl] ‘scruple’
f. sphère [sfcR] ‘sphere’

Word-intemally, however, s+obstruent clusters cannot form onsets. Rather, in such 
cases, the s  is part of the preceding syllable. This fact has been pointed out by, among 
others, Lowenstamm (1979: 28; 1981: 589). The syllable boundary in forms like those in
(74) is typically after the s. (“.” indicates a syllable boundary in the phonetic forms).

(74) a. aspirer [.as.pi.Re.] ‘to aspire’
b. ausculter [.os.kyl.te.] ‘to auscultate’
c. astuce [.as.tys.] ‘craft’
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normal lexical inventory of French are not simplified as in English; witness the words 
in (82):

(82) a. psychologie [psikolo� i] ‘psychology’ (Engl. [saikobd � i])
b . pneumatique [pnematik] ‘pneumatic’ (E n g l,  [njuimætik])
c. xylophone [ksibfon] ‘xylophone’ (E n g l,  [zailafaun])
d . g n o m e  [ g n o m ]  ‘g n o m e ’ (E n g l ,  [ n o u m ] )

Because of Onset Attraction (81), French (a language which, as English, is not veiy 
liberal in adapting foreign sounds and sound combinations in loan words), has accepted 
the word-initial onsets ps, pn, ks and gn, whereas English has simplified them.
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6.6 High vowel/glide alternation

We now turn to the high vowel/glide alternation, which as the phenomenon of schwa/ 
zero alternation affects the number of syllables of a given form. We will present here a 
modernised version of our 1982 analysis, adapted to the present framework. First we 
will present an overview of the facts.

6.6.1 Synopsis of the facts

The facts that have to be accounted for are given in (83).!^

(83) i. no glide can be preceded by a tautosyllabic obstruent-liquid cluster;
ii. in other cases there exists a free alternation between high vowels and 

glides in prevocalic position;
iii. there are exceptions to the statements in (i) and (ii) in words whose pho­

netic forms always contain a glide;
iv. whenever a high vowel followed by a heterosyllabic vowel is permitted, 

(as in (84), (85)) the gap between these vowels can optionally be filled by 
a glide homorganic to the high vowel.

T h e  r e s t r i c t i o n  in  (8 3 i)  h a s  b e e n  e x p r e s s e d  b y  D e ll  (1976: 8 5 ; 1980: 215; 1985: 2 3 9 )  in  th e  

o u tp u t  f i l t e r  Oblicons ( c a l le d  O lic o n s  in  D e ll  (1 9 7 6 )): f + s o n  T
* [-so n ]  +cons [+cons] 

l_-nas J
T h is  c o n s t r a in t  s a y s  t h a t  n o  o b s t r u e n t - l iq u id  (o r  o b s t r u e n t - g l id e )  c l u s t e r  c a n  b e  fo l lo w e d  b y  
a  c o n s o n a n t  o n  th e  s u r f a c e .  D e  K o k  a n d  S p a  (1978: 6 9 ) h a v e  e x p r e s s e d  th i s  r e s t r i c t i o n  in  
t h e i r  g lo b a l  c o n s t r a in t  Olisem ( .  is  a  s y l la b le  b o u n d a ry ) :

/ • [ - s o n ] j  j^+
son
cons
nas

-  c o n s
+ h ig h

-  1 m id  _
s o n ] i

+ s o n  
+ c o n s  
- n a s

"I T - c o n s

m id

O lis e m  s a y s  t h a t  “ i f  o n  th e  u n d e r ly in g  le v e l  a  s y l la b le  b o u n d a ry  i s  fo l lo w e d  b y  th e  s c -
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(95)
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(43c)
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(43b)
n.a.

In (95), the V dominating i induces syllable imposition (43a). The mapping process links 
C dominating g to the onset of the imposed syllable, and V dominating i to the nucleus. 
Then syllable structure imposition by as yet unsyllabified vowels (43a) continues to 
apply in rightward direction and the V dominating e induces the imposition of a second 
syllable. Subsequently, dumping (43c), which as we have seen in its dominant applica­
tion (which will be attempted first) links as yet unlinked skeletal slots rightward, 
cannot apply to link the C dominating R to the Onset of the first syllable. Therefore it 
will switch over to its recessive mode, i.e., leftward operation. This will link the C 
dominating r to the onset. In the same way, C dominating 0 will be dumped to the 
nucleus of the second syllable. This produces the possible outcome [ g R i c f ] .  Now 
consider what happens if the application of (43a) is from right to left and if the V domi­
nating the high vowel can be linked to both onsets and nuclei:

(96) syllabification o f (84b) involving right-to-left application o f (43a)

� � � � � � �
I I I I I 
g R i E f

(43a)
applying RL 
+ mapping

ff
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0  N
1 I

CC V  V  c
I I I I I
g R  i  E f

((43b) n.a.)
(43c)

dumping

ff
A 

0  N 
/ I  I

C C V  V  c 
I I I I I 
gR i E f

By dumping (43c), the C dominating g cannot be incorporated in the onset, since this 
would mean a glide preceded by a obstruent-liquid cluster, a disallowed sequence (as 
stated in (83i)). It appears here that we are faced with a problem. Given our syllabifi­
cation proposal in (43), after dumping (43c) syllable structure imposition triggered by 
as yet unsyllabified consonants (43d) should apply. This would produce the following 
syllable imposition:
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We have also shown that the distinction made by Issatschenko (1974) between two 
types of schwa, ������ ��������  and �����������	-  has a correlate in modem hierar­
chical phonological theory. Because, working in the stmcturalist framework, Issa­
tschenko did not have the notion of phonological rule at his disposal, he posited these 
as two phonemes with the same phonetic shape. Wiese (1988) has raised the objection 
that in Issatschenko’s analysis, where the notion of “morphophoneme” is used in order 
to explain the behaviour of the schwa �����	-  it is only accidental that the two ele­
ments have the same phonetic shape.

We have actually removed this coincidence; there are not two different phonemes. 
The phonetic value of both types of schwa is the result of the same default value as­
signment to a skeletal slot. The only difference is that for the epenthetic schwa (the 
�����	B  the V to which the default value is assigned is itself the result of a default 
value assignment, i.e., assignment to the nucleus.

Finally, we would like to repeat the parameter settings of German syllabification: 
(a) syllabification is lexical as well as postlexical, but not cyclic; (b) the syllable in 
German generally is trinodal; (c) all segments should be incorporated into the syllable 
structure; (d) the direction of syllabification is right-to-left.

Also for French, we have shown that the schwa/zero alternations are a direct result 
of syllabification. Unlike the only other attempt at this in the literature, i.e. that of 
Tranel (1987), we have been able to explain ���  types of schwa/zero alternation as a 
direct result of syllabification, and not just a subset.

We have proposed that syllabification takes place in four stages. The existence of 
four different stages of syllabification has been motivated independently by the his­
torical development of consonant truncation in French and by the nature of stress 
placement in the language. We thus see that syllabification in French is organised dif­
ferently in this respect from the syllabification in the other languages treated in this 
work.

The following parameter settings been shown to be valid for French; (a) syllabifica­
tion is only postlexical; (b) in contrast to Tonkawa, Yawelmani and German the French 
syllable is binodal; (c) all segments except empty Vs should be incorporated into syl­
lable structure; (d) the direction of syllabification is left-to-right.

Summarising, it can be said that at closer inspection, the phenomena of segmental 
alternation in Tonkawa, Yawelmani, German and French are not so different from each 
other as they may at first sight seem. They are all a direct result of the process of syl­
lable structure assignment. The difference in behaviour between the four languages is 
explained by differences in the setting of four parameters (and for French, by a dif­
ferent configuration of the modules of the phonological grammar).

Therefore, we feel that by developing this theory we have gained further insight in 
the organisational principles which govern the behaviour of language.
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