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In (32), the C dominating d spreads to the onset, because an intervocalic d must be
linked to the second onset. Geminate d’s are not found in Cyrenaean and lonic Greek
(in contrast to Boeotian, Thessalian, Elean, Cretan, Lacedonian and possibly Megarian
(Buck 1955: 71)). It may be hypothesised that this sequence is forbidden and that as a
result the C is automatically delinked from the coda of the first syllable.10 This coda is
now open for spreading from the V-slot. Thus, what we see is a sequence of spread-
ing, delinking, spreading. Hence we propose to rebaptise this type of CL as ‘double
spreading’.

2.4.5 CL through prenasalisation

Yet another type of CL is CL through prenasalisation. Hayes (1989: 280) points out that
the this type of CL is widespread in Bantu languages. He refers to Odden (1981) and
Clements (1986b). It takes place as follows (mb represents a prenasalised stop):

(33) amba=>a: mba

This type of CL can be accounted for in both theories. In the true constituent model
the m fuses with the b in that it becomes dominated by the same skeletal slot). The
skeletal slot which has been unlinked deletes by Parasitic Delinking, and the coda
position to which the skeletal slot was linked is open for spreading from the skeletal

10 Delinking did not take place in certain dialects (like Thessalian and Lesbian) for certain
consonants. Therefore, instead of vowel lengthening, consonant doubling took place: EsvFog
=» Eevvog (ksenwos = ksen:os) ‘stanger’ (Buck 1955: 49-50, Sheets 1974: 40ff, see also
Wetzels 1986: 304). Interestingly, Sheets (1974: 42) relates this to a postulated difference
in the direction of syllabification, which distinguishes the Aeolic dialect group (to which
Thessalian and Lesbian belong) from other Greek dialects, basing this on a difference in
the stress system noted by Meister (1882: 31ff). Meister writes “Die (sc. antiken, R.N.)
Grammatiker berichten einhellig, die Aoler seien Papvuxoi gewesen, d.h. sie hitten die
letzte Silbe der Worter nicht betont.” ('The (sc. ancient, R.N.) grammarians report unani-
mously that the Aeolians were Papvuxoi, i.e., they did not stress the final syllable of a
word.") Although present theories do not link directly the nature of stress patterns and the
direction of syllabification, there may nevertheless be such a link. This question is cer-
tainly a point for future joint philological and theoretical phonological research.
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tity in the syllabic material a certain foot dominates, it will first be attempted to leng-
then a syllable. If this is not possible, e.g., if a syllable is already long (or heavy), then
an additional syllable is imposed. In the case of Early Middle English talo = ta:l, the
first solution was possible.

The idea outlined here has the advantage that through the concept of match and
mismatch, no choice has to be made between a bottom-up and top-down model of
structure building and adaptation.1! Clearly, operations in both directions are at issue
here.

In fact there is no alternative to a derivative model of syllable weight (i.e., weight
information is derived from syllable structure, and is not a primitive of it} such as the
one outlined here, because of the fact that, as mentioned above, the information of
quantity will have to pass through the syllable node (see (35)). It is possible to use
moras in such a model, but the process of CL through foot conservation as such does
not provide support for the existence of moras. And, as we have seen there are sev-
eral objections against the moraic model of the syllable independent of this type of CL.

In the case of tals = ta:l, the approach has an added advantage over Hayes’.
Recall from section 2.2.4 (forms (11}, (12)) the way CL takes place in this case:

(36) a. o o b. ¢ ¢ c. o©
B s o utams
| | (schwa drop) ] (parasitic delinking) |
talos tal t al
d o e. ¢ f. o
= /u po= /élu = /:l\ §
! Vv ZN
t al tal ta |1

The question can be raised here why in (36d) the I does not link to the empty mora,
but spreading of the a to this mora takes place first. The reason would be “It’s (1986)
principle that syllable structure (indeed, all prosodic structure) is created maximally”
(Hayes 1989: 269). We fail to understand what exactly is meant by “maximal creation”.
In fact, It6 (1986) does not use the concept of maximality, contrary to Hayes’ sugges-
tion. But It6 (1989) does use it. She writes (1989: 219): “The maximality principle holds
that ‘units are of maximal size within the other constraints of their form’ (Prince
1985).” Then the discussion continues regarding matters such as the necessity of con-
structing disyllabic feet whenever possible. Cases like the one in (36) cannot be sub-
ject to this principle. It is easy to see why. In a language where CVC syllables count as
heavy, and which allows for long vowels, syllables like (37a) (tal) could not exist; they

11 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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would necessarily be of the form in (37b) (ta:1). Yet, languages of this type usually

abound in syllables like tal.
o
i
'\

ta |

(37) a. b.

c
pp
P

tal

The question can be raised why Hayes has to make use of this peculiar interpreta-
tion of the concept of maximality. The relevant case in Early Middle English seems to
be one of foot conservation. Apparently, the formation of a syllable tal, without a long
vowel, did not satisfy the quantity requirement of the preserved foot. Therefore it can
be assumed that CVC syllables do not count as heavy in Early Middle English. By con-
trast, a CVV syllable does, as does a CVVC syllable. Therefore, by way of the unifica-
tionist matching principle, a CVV syllable is created, by the lengthening of the vowel
(in our model, by the creation of a right margin node).!2 The /is subsequently linked to
the coda node, probably as a result of a genuine principle of maximality (which says
that no node or element may stay unlinked if it can somehow be linked).13

Hayes’ theory cannot express the relationship between the fact that a CVC syllable
counts as light and the idea of the quantity preservation. This is so because he does
not have a statement in the phonological grammar saying “CVC syllables are not
heavy.” The fact that CVC syllables do not contribute to weight is explained in his
theory by the assumption that there is no Weight by Position rule, which works during
syllabification, in the language in question. Hence the fact that CVC syllables do not
count as heavy is simply not available as information at the moment of the application
of CL. The reason is the direct relationship between moras and syllables.

In a theory where, in contrast to Hayes’ model, there is a derivational interface be-
tween syllable structure and the expression of weight, this interface contains informa-
tion equivalent to the statement “CVC syllables count as light.” Therefore, in such a
theory, this information is available at the time of the working of CL. In Hayes’ theory,
by contrast, the need to resort to an awkward interpretation of ‘maximality’ is the re-
sult of the model chosen.

12 On matching, see note 11.

13 Note that the crucial difference between this kind of maximality and the one apparently
invoked by Hayes is that not the number of links should be maximal, but that a maximal
number of nodes (on whatever level) should be linked. This means that the fact that disyl-
labic feet are created wherever possible is the result of the requirement that a maximal
number of syllables should be linked to a foot. Only if there is no place anymore in an
existing foot and as a result syllables remain unlinked, a new foot is created, to which as
yet unlinked syllables can be linked.
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2.47 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:rja

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 (talo= 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 SW(W). A form where the type of CL
applies is given in (40) (Hayes 1989: 277).

(40) pasions = pa:sjsns ‘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) 6 G0 G o o
/ / N = / N =
(LRI S T R Glide Formation, b oppd syllabification
| N Parasitic Delinking | N
pasians pasians
c (o] g

o
= SN =
g Sipp Compensatory gy T
| ::' N Lengthening | / N

|
pa sioans pa sians
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As we will now show, this analysis is ill-motivated, because the original form as
given by Hayes is incorrect. For this, one has to consider the underlying form for
‘patience’. As one can read in any manual on Old French or in any description of the
historical development of the French sound system (e.g., Fouché 1958: 524, Raynaud
de Lage 1970: 12, Pope 1956: 118), the schwa in word final position was pronounced in
this language. When the form was imported from Anglo-Norman into English, this form
still contained a final schwa in all dialects of Old-French, including Anglo-Norman.
The drop of the final schwa occurred much later in the history of French than the
period of the borrowing of this word from Anglo-Norman into Middle English. The pro-
cess of final schwa drop started only in the 14th century and was completed in the 18th
century (Guiraud 1972: 75), well after the adoption of the word in Early Middle English,
and the working of CL.14 In reality the initial form was as in (42):

(42) patSientSo

The date of the earliest noted occurrence of the word is listed by lexicologists as 1120,
when it was written pacience (Robert 1973: 1250). It occurs in this form also in Anglo-
Norman (Rothwell 1988: 485). Contemporary sources indicate that the French spoken
in England became progressively pronounced with Middle English accentuation (Olga
Fischer, personal communication). Therefore, we may assume that Middle English
metrical structure was imposed on words like pat’ient®s. We have seen in section 3.5
that the foot structure in early Middle English, as postulated by Minkova (1985), is S
W (W). This gives us the following foot structure for patSient%s. For reasons of trans-
parency, we use the same version of the constituent model as Minkova in (1985: 172)
(cf. (21), above), although the model can easily be converted in our particular version
of the constituent model. The onset nodes, irrelevant for syllable weight, have been
omitted. A heavy rhyme in Minkova’s model is dominated by two podic branches.

(43) F F

g g g g
! | ! |
R R R R (R = rhyme, P = peak, Co = coda)
[ P .
T
S W S W W

pa tti e nto

This is the only way in which this form can be parsed into permissible Middle English
feet, because, as discussed in the previous section, a heavy syllable cannot belong to

14 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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two different feet. The affricate 5 reduced to sin the course of the 13th century. The
form then became [pasiensa]. Because of the full spirantisation t5 = s, the high
vowel i could become a glide: *¢5j was not a permissible onset, but sj was. This means
that after the gliding of the i, the metrical structure of the

form was as follows:

(44) F F
(42 [ [
[ | [
R R R
| /N |
i e
S S W W
pa S]e nsaeo

Note that the first syllable of (44} is illicit, because it contains only one branch, while
it should contain minimally two. In principle, there are two options to resolve this situ-
ation. The first one is to incorporate the material of the illicit foot into another foot.
This solution is viable if a foot is available. However, in (44), the second foot is maxi-
mally filled already: it contains three branches. Therefore, the only way out, the
second option must be chosen, the enlargement of the first foot. This operation is al-
ready familiar to us, because it is exactly the same as the one which has taken place in
the cases of CL through vowel loss (talo = ta:l), see section 2.3.5. The only option to
make the foot structure of (44) well-balanced is to lengthen the syllable which consti-
tutes the first foot.

(45)

» m—'v—;u—q—-‘-n
>"':!—:U—Q—|'-n

S
a

m g

This long ais exactly what we get: pasiensa => pa:sjensa. The drop of the final schwa
and the reduction of e to 2 have taken place later. This is confirmed by the fact that
words like ‘patience’ were used mostly in the South, where the Anglo-Norman and
Parisian influence was greatest, while as indicated by Minkova (1982: 43) and others,
word final schwa loss started in the North, and reached the South only later.

The analysis of CL through glide formation presented here has, as Minkova's ana-
lysis of CL through vowel loss, the advantage mentioned in section 2.3.5, that one does
not have to assume that there are elements, in this case moras, that are not subject to
parasitic delinking.
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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. usa => sma b. #osa = uoa: c. #0sa = #0.a
b. usla = susa: e. usta = uta

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 (46ab,c) as examples,
copied from Hayes 1989: 284):

47) a. 1o} o 6 b. 6 ¢ g o o o
/] 4 A | A [ A I A
ON NON NON NO
= 1 = 11 1= {11 = 111
A A O i O
# S a s a g a #0sa #0 a #0 a

c. 6 © 6 o 6 ¢

| A b A I A

NON NON N ON

b1l = 11 1= 11]

A

# 0SS a #0 a #0 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) uala = ula:

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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(49) G o G o 6 O o
| A | A | A —1
NON NON NON O N
1= 111 = 111= | A =[la:]
T T T
#91la # la # |l a s 1 a

Under the moraic model, this type of CL is claimed to be excluded.15 This theory
“derives vowel loss cases using Parasitic Delinking. For Middle English, this disasso-
ciates the /1/ of /tala/ from its mora, thus rendering the mora accessible for the
spreading of /a/ ...” (Hayes (1989: 286), referring to the case in (11), (12) (talo = ta:1)).
If a vowel on the left is deleted, Parasitic Delinking is not applicable. The I remains
linked to the second syllable, and association of the vowel to the empty mora is impos-
sible due to the prohibition against crossing association lines:

(50) (I"G c
P
a # 1| a

29 |
The fact that the two non-occurring CL types are excluded by the moraic model
seems to provide important additional evidence for this model. However, the consti-
tuent model of the syllable also predicts that this type of CL cannot occur, at least not
by spreading within to a syllabic constituent. Let us first consider the onset deletion
case. Here the explanation is as straightforward as under the moraic model. The
spreading of the vowel to the emptied onset in cases like (46a,b,c) (#sa ==a:, #osa =
#o0a:, #0sa => #0.a) does not take place, simply because the onset is not accessible (or
subcategorised) for vowels (except the elements that can be syllabic as well as non-
syllabic, frequently, for example, high vowels and sometimes liquids and nasals).

(51 o o ¢ o
\ N\ /\ VAN
(0] II\J? N 6] Il‘IOl'V
vem C Yy
0o s 0 a

¥

g

15 Contrary to Hayes’ claim, the CL type displayed in (48) is not fully excluded under the
moraic theory. The following CL is conceivable, ija=> ja: (Notval Smith, personal commu-

nication): o o c o ? c o

| |

P%'l = Mbll = ¢ ¢ = /x\u = /:L\\T
| |

i a i a i a a

i i a
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In cases like (46d,e) (sla = sa:, sta = sa), the spreading does not happen for an
additional reason: the onset in these cases is still filled by an element, the s.

(52) o o
A\ "\
)
O "o
S\l/a s a

¥

)

In contrast to the moraic model, in the constituent model of the syllable linking takes
place through the normal association conventions of autosegmental phonology. Recall
from chapter 1 that it is through the workings of the autosegmental association con-
ventions (mapping, dumping, spreading) that the links between the segments {or ske-
letal slots) and the subsyllabic nodes are established. These conventions were origin-
ally devised only for linking tones to tone bearing units (TBU’s), but later they were
also assumed to be applicable for linking between other levels. Now in (46d,e) the s
and the a remain linked to, respectively, onset and nucleus (first and second nodes of
a binodal syllable structure). Therefore, there will not be a one-to-one association, be-
cause both segments are already linked to a segment bearing unit. In addition, neither
spreading nor dumping will take place for the same reason (respectively: because
there are no unlinked segment bearing units or unlinked segments). Hence, there will
be no CL in this case.

The second non-occuring CL type, the case of vowel loss in an initial syllable (cf.
(48)), is also ruled out in the true constituent model. To see this, let us consider the
configuration that would arise after initial vowel loss in the true constituent model
taking (48): (#ala=> #la:) as an example:

(53) a. o b. o o

g
NN\
SESIRARA S,

N
cC Vv CcC V
oo oo
1 a 1 a

\

#
In (53a), the V dominating a cannot spread to an empty subsyllabic node, as this would
involve crossing association lines. Hence, the outcome [la:] is impossible. The only
thing that can happen is inverse CL, as already described in section 4.4. As displayed
in (53b), the C dominating / can spread to the nucleus position of the first syllable, pro-

vided the language in question can have syllabic liquids. The outcome would be [lla].
This is fully parallel to the pila=> plia case, given above in (37d), (38).






3 Syllabification in Tonkawa

3.1 Introduction

This chapter deals with the phenomena of vowel deletion and vowel shortening in
Tonkawa. Hoijer, our main source on Tonkawa, describes the Tonkawa tribe as follows
(1946: 289):

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.

Hoijer also reports that Swanton (1915) grouped Tonkawa among the Coahuiltecan
languages. Sapir (1920, 1925) has shown that these languages may be remotedly related
to the Hokan languages of California. Given the date of the text quoted from Hoijer, it
is likely that the language is now extinct. Long after Hoijer wrote these words, the lan-
guage has been the object of a debate in Generative Phonology.

The issue concerns the vowel deletion phenomena in this language. These pheno-
mena are interesting because of their apparent complexity, and because of the inability
of classical generative phonological theory to cope with them properly. Kisseberth
(19702) proposes three rules, one of which is extremely complicated. He therefore
concludes that derivational constraints are needed in order not to make the rules
excessively complicated. He does not, however, formulate such a constraint. Phelps
(1973, 1975) shows that with help of the notion of iterative rule application the most
complicated rule proposed by Kisseberth can be simplified considerably. In this
chapter, it will be shown that this latter rule, as well as the two other rules needed in
Kisseberth’s analysis, are not needed either. It will be demonstrated that the vowel
deletion phenomena are all the result of a specific parameter setting for syllabification.

3.2 Kisseberth’s and Phelps’ analyses

Consider the following set of forms given by Kisseberth:1

(1) a. notxo? < notoxo+o? ‘he hoes it’
b. wentoxo? < we+notoxo+o?  ‘he hoes them’
c. notxono? < notoxo+n+o? ‘he is hoeing it’

! The following summary of Kisseberth’s analysis has been taken and adapted from the
thorough presentation given by Phelps (1975).
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d. wentoxono? < we+notoxo+n+o? ‘he is hoeing them’

licks it’

licks them’

is licking it’

is licking them’

cuts it’

cuts them’

is cutting it’

is cutting them’

e. notox < notoxo ‘hoe’
(2) a. netlo? < netale+o? ‘he
b. wentalo? < we+netale+o? ‘he
c. netleno? < netale+n+o? ‘he
d. wentaleno? < we+netale+n+o? ‘he
(3) a. picno? < picena+o? ‘he
b. wepceno? < we+picena+to?  ‘he
c. picnano? < picena+n+o? ‘he
d. wepcenano? < we+picena+n+o? ‘he
e. picen < picena ‘steer, castrated one’

Kisseberth lists the following affixes:

(4) a. we- 3rd person plural, pronominal object
b. -o? 3rd person sing., declar., present tense
c. -n- progressive (continuative)
d. (unmarked) 3rd person singular, pronominal object

The following phonetic variants are exhibited by the stems:

(5) a. notx-, -ntox-, notxo-, -ntoxo-, notox, /notoxo/ ‘hoe’

b. netl-, -ntal-, netle-, -ntale-,

/netale/ ‘lick’

c. picn-, -pcen-, picna-, -pcena-, picen, /picena/ ‘cut’

In order to account for these data, Kisseberth posits the following rules:

(6) a. Word-Final Vowel Deletion
V>0 /__=*

b. Vowel Elision
Vg sscve_c|, Yo ]

c. Vowel Truncation
V>0 /___V

Sample derivations are given in (7) (cf. (3)):
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N (2) (b) (c)
Underlying representation picena+o? Wwe+picena+o? picena+n+o?
Deletion (6a)

Elision (6b) picnato? we+pcena+o? picna+n+o?

Truncation (6¢c) picn+o?  we+pcen+o?

Surface representation picno? wepceno? 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 schematisation of the phenomena presented thus far is given in (8) (the lower case
letters refer to the rules given in (6)).

{8) a. ®aCVCVCV+VCx b. sCV+CVCVCV+VCs c. sCVCVCV+C+VCs

v ¥ v N\ ¥
g9 ] [/ a
b ¢ b c b
d. sCV+CVCVCV+C+VCs e. sCVCVCVs
¥ ¥
g g
b a

The specification is [ +stem] for the final vowel in the structural description of
Vowel Elision (6b) is needed in order to prevent this rule from applying in (9c,
10c):

(9) a. pilo? < pile+o? ‘he rolls it’
b. weplo? < we+pile+o? ‘he rolls them’
c. pileno? < pile+n+o? ‘he is rolling it’
d. wepleno? < we+piletn+o?  ‘he is rolling them’
(10) a. cano? < cane+o? ‘he leaves it’
b. wecno? < we+cane+o? ‘he leaves them’
c. caneno? < cane+n+o? ‘he is leaving it’

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

In (9¢) and (10¢) 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 -o? (see 4b). Things are even more complicated, however. Kisseberth ad-
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(14) Phelps’s rule of Vowel Elision (iterative, rightward)
[ v ]» g/VC(E@V) _ C [ v ]

+stem -suffix

The environment of this rule has three different expansions:

A% A%
(15 a VeV C [_sufﬁx] b.vev__ € [—sufﬁx]

\'
c. VC__C [-sufﬁxJ

The more specific expansions of this rule apply to shortening phenomena that will be
treated below, in section 3.4, At this point we are only concerned with the more gen-
eral expansion of rule (15), repeated here as (16):

(16) \" \"
[+stem] > 8/ VC__C [-sufﬁx]

This iteratively rightwardly applying rule replaces Kisseberth’s rule (13). Apart from
this simplification, Phelps, along with Kisseberth, needs the rules (6a,c), in order to
account for the vowel deletion phenomena not covered by (16). In the analysis that fol-
lows, we will see that the vowel deletion phenomena can simply be analysed as the re-
sult of a specific parameter setting of the syllabification process, involving the number
of places within a syllable, the domain in which syllabification applies, the fact that the
process is directional, and the actual direction of the process, as well as the elements
triggering the process.

3.3 An alternative analysis

The vowel elision rules proposed by Kisseberth and Phelps both refer to morpho-
logical information. In the actual state of development of phonological theory, in which
a modularisation has taken place, such reference is undesirable. Phonological rules
and processes should in principle only have access to phonological information. During
the past decade, and especially after the introduction of Kiparsky's (1982a,b) Lexical
Phonology, it has time and again been shown that earlier analyses of phonological pro-
cesses in which a direct reference was made to morphological information can be re-
analysed as processes which refer to morphological or phonological levels, not directly
to morphological boundaries or categories.

Apart from this, the context VC___CV appear in the rules of both proposals. As was
mentioned in chapter 1, footnote 16, deletion in this environment (a “two sided open
syllable” hints at a syllable related phenomenon, or, more specifically, can be seen as a
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contrast with It6’s template matching approach (cf. chapter 1, section 1.5 for a sum-
mary criticism of this approach), the figure in (19) is purely a way to express a set of
positive and negative wellformedness conditions. It is not itself a structure, but merely
a set of conditions on structure. (Recall from chapter 1, section 1.5 that [td’s theory is
ambiguous on this point).

We come now to the second language-specific characteristic of Tonkawa sylla-
bification. Tonkawa is a vowel deleting language, i.e. vowels are deleted in certain
(syllable related) environments, but consonants are always maintained. As already
mentioned in chapter 1, section 1.5, we can explain this here by the assumption that
consonants, in contrast to vowels, must be incorporated into syllabic structure.
Hence, consonants trigger the syllabification process. A vowel, on the other hand, can
be incorporated into syllabic structure (by virtue of the application of the general
linking principles; this of course only happens if place is available in the syllabic struc-
ture), but need not be incorporated. If a vowel is not incorporated, it receives no
phonetic realisation and hence is perceived as deleted. The question of whether a
vowel is actually incorporated into the syllabic structure or not is decided by the ap-
plication of the general linking conventions (cf. (4) of chapter 2). If there is no place in
the syllabic structure for it to be linked to, it will remain unlinked, and hence pho-
netically not realised. As we will see below, the assumption that vowels do not by
themselves induce syllabification not only explains the apparent deletion of a vowel in
a “two sided open syllable”, but also the word final vowel deletion, for which Kisse-
berth has posited his rule (6a).

The third characteristic is the directionality parameter. As we will see below, the
actual direction of the syllabification process (in conjunction with cyclicity) plays an
important role in explaining the deletion sites in Tonkawa. The setting of this para-
meter is from right to left. As mentioned above, we will see that this setting can ex-
plain the seemingly disparate distribution of the deletion sites.

A final characteristic of Tonkawa syllabification is that, as we will see, syllabification
is crucially cyclic, or, in terms of Lexical Phonology, lexical.

For the uninitiated reader, we give here a very concise summary of the basic idea of
lexical phonology. (For more background on lexical phonology, see Kiparsky (1982a,b,
1985), Booij & Rubach (1984), Halle & Mohanan (1985) and Kaisse & Shaw (1985)).
According to this framework, the lexicon is seen as a system of interconnected levels.
On these levels, morphological processes like derivation, inflection and compound
formation (specified for the level in question) take place, as well as phonological pro-
cesses. It is further often assumed that there exists cyclicity within a single level,
such that a morphological process may take place (e.g., the additionof a morpheme),
followed by a phonological process, such as an assimilation process. Then, still on the
same level, another morphological process can take place (e.g., the addition of another
morpheme), followed by the application of a phonological process, such as a reappli-
cation of the same assimilation process that has already applied on the previous cycle
at the same level. Morphological processes and phonological processes are specified
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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 must be 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:

(22) measures taken when syllabification fails

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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fore, the direction of the mapping of the skeletal elements to the subsyllabic nodes
will be reversed and the V to the right will be incorporated into the syllable. The CV
syllables thus formed are permissible, and syllabification has succeeded:

(23"} a. ] /|o\ b. o o
fry b s fad
cCVvV _~._C cCV cvcec V CYV

The configurations in (24) illustrate two situations where the reversal of the direction
is of no avail: it also fails to syllabify all consonants:

(24) a. o b./]o\ g
ONC|d (|)NCd OITCId
| I |
CVCVCas cCcvc<ec VvV .¢C CcVvVv e

In this situation, there is no V to the right of the unsyllabified C that can be incorpor-
ated. Now measure (22b) takes effect: the C to the left is detached from the preceding
syllable (note that the syllable to the left remains licit (CVC > CV)), and this C is in-
corporated into the newly formed syllable. Notice that the syllable from which the C is
detached remains well-formed according to template (19):

(24) a. o o b. o o o
ONCd_ONCd ONGCIONGC ONCd
[ I LA B T I R e e B
CV C VvV C=s cCVv C v C CcvV C

Having outlined our analysis of Tonkawa syllabification, we will provide illustrations
for each of the type of cases mentioned in section 3.1. We will show that in these
cases, the correct deletion is forecast by our syllabification algorithm. Let us look first
at the cases (3a-d & 7a-d), repeated here as (24):6

(25) Underlying forms  a. picena+o? b. we+picena+o?
c. picena+n+o?  d. we+picena+n+o?

As mentioned before, lexical syllabification takes place only in derived environments,
subject to strict cyclicity. In these forms, therefore, during the first cycle the mor-
phemes which straddle the stem will be syllabified:

6 In the forms (25-28), the skeletal slots have been omitted, for reasons of exposition. A

vowel, e.g., should in fact be read as: V  skeletal element

|
v element on the vocalic segmental tier
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(25™) Postcyclic (postlexical) syllabification

a. c o b. o o c

ONCd ONCd ONGCI ONGCI ONGCd
{ (I
i ?

I I A (A
cenao ? w e pice nao

P
NN AN
ONOGC ONOGCI ONCd
R ol b Y
P L cen a n o ?
d o o

When postcyclic syllabification takes place, in (25a,c) both p and ¢ are still unsyllabi-
fied (cf. (25'a), (257c). Going from right to left (by virtue of (19a), the syllabification
algorithm creates a syllable incorporating the ¢, i and p. (cf. 25™a,c). Now, all the con-
sonants are incorporated into the syllabic structure. Hence there is no need to incor-
porate the e and therefore the phonetic outcomes are picno? and picnano? respec-
tively. It was in order to achieve the apparent deletion of the e that Kisseberth for-
mulated his rule of Vowel Elision (6b).

When postcyclic syllabification takes place in (25b,d), one stem consonant is still
unsyllabified, viz. c. (cf. (25'b), (25"d)). Leftward syllabification fails, because there is
no C to its left. Therefore, by virtue of direction reversal (22a), the direction of sylla-
bification is reversed, (cf. (23)). The syllabification mechanism will incorporate the e
to the right of the ¢ into the syllabic structure. The subsequent n is already syllabified
and therefore will not be incorporated into the just formed syllable, cf. (25b,d). The
syllable created in this way (ce) has the form CV. According to template (19), this is a
permissible structure. The i has been left unsyllabified and is hence not realised (a
phenomenon for which Kisseberth formulated his Vowel Elision (6b}). Our model thus
correctly predicts that picnano? and wepcenano? are the correct surface forms.

We still have to explain the vowel deletion in examples (3e), (7e), for which Kisse-
berth has formulated his rule of Word Final Vowel Deletion (6a). Our model accounts
for this deletion in a straightforward manner. Since there are no morphemes attached
to the stems, there is only one, postcyclic, application of syllabification. Syllabification
starts from the right, starting with the first consonant, because of the setting of the
directionality parameter and because only consonants trigger the superimposition of a
syllable:
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During the second cycle, the morpheme we- is introduced. This morpheme contains
a consonant, hence a canonical trinodal syllable structure is superimposed on this
segment. Right-to-left syllabification will cause the consonant w to be linked with the
Coda node. However, it is not possible to form a well-formed syllable in this way.
Therefore, the other direction of syllabification will now prevail and the consonant w
will be linked to the Onset node. The association convention now proceeds rightwards
and the vowel e is incorporated into the syllabic structure. There is no unlinked con-
sonant left which can be linked to the Coda node, but nevertheless, according to the
wellformedness conditions expressed in (19), the syllable is well-formed.
Finally, postcyclic syllabification takes effect:

(29") Postcyclic (postlexical) syllabification
c c

/TN

rt dut dut gu

w e x a yak a pato+ ?

Here, the k was the only consonant that was not yet syllabified during cyclic syllabi-
fication. Leftward syllabification will fail, because the preceding consonant y is already
incorporated into a syllable. Therefore, by virtue of (22a) (cf. (23)), the direction of the
application of syllabification is reversed and the following a is incorporated into the
syllabic structure. The first stem vowel is left unsyllabified, because all consonants
are already syllabified, and there is no need for further syllabification. It is thus cor-
rectly predicted that wexaykapo? is the phonetic outcome.”

We have thus seen that the phenomena for which Kisseberth’s truncation rule (6¢)
as well as his vowel elision rule (13) and expansion (15c) of Phelps’s rule (14) were for-
mulated are all correctly predicted in our syllabification model. Hence, there is no
need to formulate separate rules.

7 Seeing the numerous reversals of the direction of syllabification in Tonkawa, one might
raise the question whether syllabification cannot simply work outwards from the stem (Nor-
val Smith, personal communication). There are, however, a number of objections to such a
proposal. First, recall that because of the Strict Cycle Condition, the stem itself does not
trigger syllabification lexically. Therefore, one can argue that the syllabification algorithm
cannot “view” the stem, and therefore cannot determine the direction. A second argument
against outward syllabification is that it would entail an incorrect prediction in the case of
the site of the deleted vowel in the forms is (25a,b). In these cases outward (i.e. rightward,
if one is to the right of the stem) syllabification would delete the o instead of the a in cases
like picena+o? and we+picena+o?. Third, outward syllabification would be incompatible
with the general phonological theory, as developed up till now, in which processes of struc-
ture assignment (e.g., metrical structure assignment, as in Hayes (1981)). In all proposals
up till now, the direction of assignment is not dependent on the position of the element to
which the structure must be assigned vis-a-vis the stem, but is specified extrinsically.
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as it is not known at the time of the of the application of syllabification on a given cycle
whether an element will ultimately be word-initial or not. (Note that on a given cycle,
the morphemes added during the next cycle are invisible. Thus during the syllabifica-
tion of A in (30b), it is not known whether this element is preceded by other material
within the same word).

Apart from this theoretical reason, there is the factual reason that even at the word
level, h must have been syllabified initially.

A closer look at the forms in (30b,c,e) reveals that wherever there is an intervocalic
hunderlyingly, this b is not realised, and the two vowels have been contracted, with
a long vowel resulting from two short vowels. This contraction differs from the regular
deletion of the leftmost vowel when two vowels are concatenated. In that case the
remaining vowel keeps its vowel length, i.e., when it is short, it remains short. As we
have seen in section 3.3, this latter deletion is a direct result of syllabification. Con-
sider (30b). If A were not syllabified, the outcome would be [ke:cno?] but *[kecno?].
This is so because, if h did not trigger syllabification, at the first cycle, h would not
trigger syllable structure imposition in /ke+he+cane+o?/. Syllabification would pro-
ceed as follows (cf. (33) below for the genuine syllabification of this form in our view):

(31) a. firstcycle b. second cycle
AN AN AN
CI)IIICId O N Cd (l)I]JCId
| / |
ke + he+ cane+to ? ke+he+ca ne+o °?

In the first cycle, h would not trigger syllabification and only the syllable no? would be
formed. On the second cycle, only k would trigger syllable structure imposition and as
aresult, after direction reversal (22a) the syllable kec would be formed. Recall that h
cannot link to the coda position. The leftmost e would map to the nucleus because
after direction reversal (22a) the direction of mapping is now left-to-right. Postlexi-
cally, nothing happens, because all consonants which trigger syllabification have been
syllabified and the outcome would be wrongly predicted as *[kecno?] instead of the
attested form [ke:cno?]. We propose the following deletion rule:

(32) h-delinking (word level)

This rule, applying at the word level, says that h is delinked from the onset node when
the syllable of which this onset is part is preceded by a syllable at the word level. This
deletion can become operative only at the word level, i.e., after the cyclic part of the
phonology. This entails the syllabification of h during the cyclic part of the phonology,



82

I H
) H #
! ; H *%
h .-7#3# !
3* % # ! # h
| H 3* A K
H -73 ;13
~-3 * 1st cycle * 2nd cycle
a a a
/ [ N / N [ K /| K
7)) 7)) Ty 1) 7))
[ [ [ U [ [ [ U
# I
! * 0% # h
| +he+ | [U 11
! ! H * 00 # K
[ * 0 |
? ! +0? 3 *
= # o n *
h # H# ! #
H . ke+
! 3 % # H
H 113 hec L x —-3#. H33*
) # # ! K
k ' * % #
H H 113*% e Lo
* % ~3. H3
[ H I M
! H * A
--3*%) -13 !
-3 * h-delinking * after h-delinking
0 a a 0 a
] I 1 1
/ N [ K r) ’) f) f)
7)) 7)) 7y 7T) T
' U
A U



(

% *= H#
Bl H !
33# #
o I * 0p #
*0 # * 0p
# H # *
H [ H & Pl !
4,8, # +6+3# 4 +,613# D* = +,6-3# k .+,62# +,6,33
! * 0% DA
-3 *
7Y )# ;) 7)) Y & Z
M
U
) 3 L)
# # I ! K
3 | # R
I * O I
- 3* #  #!
(0 * *
$ \ Y\
7)) ) N 7M 7))
+ + +
FF
)
% ! ux=*J *
' # H *0n W -3
H .-53*
(50 $%
% 4 H J J 3 I
$ +,8,3 # W ;
| * 0 | V #



84

between one of the melodic elements (e) and the skeletal element in question will be
severed and spreading will take place from the melodic element to the now skeletal
slot. This can happen either as in (35a) or as in (35b):

(35) a. Vv b. V.V
.4 £
e ¢ e ¢

In (35)a, the rightmost e is delinked, and the leftmost e spreads to the skeletal element
to which it was linked. (35b) represents the mirror image of this. We would like to ar-
gue that the actual delinking and spreading takes place as in (35b). Thus is so because
in (30c,e), repeated here as (36a,b), the vowels in the syllables that are fused actually
differ in quality, and the resulting long vowel has the quality of the vowel of the right-
most syllable:

(36) a. xe:cno?s < xa+he+cane+o?s ‘I fall down with force’
b. xe:ylapo?s < xat+he+yalapa+o? ‘I stand up at a distance’

Thus, in (36a,b) when the syllables fuse, we have the following situation:

(37) vV Vv

£

a ¢

Because e is linked to the first V, the vowel comes out as a long, and ais not realised.

This concludes our analysis of h-deletion in Tonkawa. It is only tentative, because
certain proposed mechanisms, like syllable fusion, have not been sufficiently indepen-
dently motivated here. However, the principle of syllable fusion in order to avoid non-
optimal syllable structure will also be used in chapter 6, section 6.6.3, in order to ac-
count for a phenomenon in French. In addition, we feel that the proposed syllabically -
related analysis fits into the present framework better than an analysis involving sev-
eral adhoc segmental rules, which would otherwise be needed to explain h-deletion
and the subsequent lengthening of the vowel, as well as its quality.

3.4.2 “Glottalised” consonants

Another phenomenon involves the occurence of biconsonantal onsets can occur in
Tonkawa in certain cicumstances. Hoijer (1946: 292) writes that these clusters may
only occur in syllable initial position and that the second member is always a glottal
stop (but cf. note 3). The initial consonant of these clusters can be k¥, ¢, m, n, s, x,
x%, 1, y, as well as p, ¢, kin slow speech. (This boils down to nearly the complete con-
sonantal inventory of Tonkawa, given by Hoijer (1946: 290), excepting only ? and h.
This is not surprising, given the different character of these segments from other
(genuine) consonants, and the special status of h outlined above). We thus have to
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would not explain why the second vowel in (40) is not elided. Hoijer (1946) and Phelps
(1973, 1975) reject the idea of analysing a combination of a consonant and a glottal stop
as a single, glottalised, consonant, on several grounds, including phonetic ones. One of
the reasons mentioned by Hoijer (1946) for analysing the combination of consonant
plus glottal stop as two different segments in fact supports the analysis given above:

It may also be noted that clusters of type two” [i.e. clusters of the type consonant plus
glottal stop, R.N.], “when placed between vowels, become ambisyllabic just like the
consonant combinations of type one [i.e., other combinations of consonants, which oc-
cur only in intervocalic position, R.N.J.

Our theory is thus in line with the assumption that the consonant and the glottal stop
are in fact two different segments, dominated by different skeletal nodes. The fact that
shortening does not take place here is a direct result of our conception of syllabifica-
tion in Tonkawa. While, as noted by Hoijer, a combination of a consonant and a glottal
stop may begin a syllable, and may thus be in onset position, it may not end a syllable
and thus may not be in coda position.

3.4.3 Longvowels in closed syllables

Consider the following forms given by Phelps (1973: 50, 1975: 153), adapted from
Hoijer (1933: 4)

(41) so:pko? < soopaka+o? ‘he swells up’

Here we see a long vowel in a closed syllable. The question can be asked: how can this
form come into existence? Syllabification would proceed as follows:

(42) a. first cycle b. postcyclic (postlexical) syllabification
o o c
O N Cd (I) N Cld O N Cd
bl ! b
soopakato ? soo pakao ?

Here, only one o has been incorporated into syllabic structure.19 Given the fact that
V’s do not have to be syllabified and that syllabification tries to achieve one-to-one
relationships between subsyllabic nodes and segments (see (6) and subsequent dis-
cussion), the leftmost o will never be syllabified. In this very fact lies the answer why
we do find the syllable soop. Given Kiparsky's identity rules, this syllable must in fact

10 In fact oo should of course be read as: V V

o
We use here oo as an abbreviation for this structure, purely for reasons of exposition.
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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 CVVC sequences in underived
environments to be exhaustively syllabified at the beginning of postcyclic phonology.

3.44 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).11

(43) (=14) Phelps’ rule of Vowel Elision (iterative, rightward)
[ Vm] > 8/ VC(EV)__C [ v ]

+ste -suffix
(44)[V]+¢/ch c[ V]
+stem - -suffix

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 is throwing it away’
b. xakano? < xat+kaana+o? ‘he throws it far away’
c. neskaano? < nes+kaana+o? ‘he causes him to throw it away’

(46) naato? < naate+o? ‘he steps on it’
b. wenato? < we+naate+0? ‘he steps on them’

c. wenateno? < we+naate+n+o? ‘he is stepping on them'’

»

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:

(47) VV  skeleton
V

\'s segmental tier

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

11 Kisseberth, in contrast to Phelps, does not assume that a long vowel consists of a sequence
VV. Therefore, Kisseberth’s rule (6c) does not shorten long vowels (which would result an
absolute neutralisation), but Phelps’ rule (14/43) does. Kisseberth does not provide an ac-
count for the vowel shortening phenomena.
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\"A%
long vowels. Therefore, we will assume that at least one V of \/ has to be incorpor-

v
ated into syllabic structure. (A structural solution for this would be to actually analyse

vcC
a long vowel as \/ , a solution employed by Clements & Keyser (1983)). Let us con-
v

sider what happens during the derivation of form (46c¢). First cycle syllabification will
yield (this time with skeletal slots indicated):

(48) a. First cycle

AN N
O N Cd O NG GCd
. 0
CV CVVCEVV C
N A VA N
W e+n a tet+to ?

We now come to the postlexical syllabification. The second V linked to the vowel
(or in Clements and Keyser's framework: the C) will have to be syllabified.

(48) b. Postcyclic syllabification

ONCIdONCGCI ONCd
| (1
CV CVV Cvv C
! AV i1y
w e n a teo °?

In this case, the link between the first syllable and n is broken and n is incorporated
into the newly formed syllable, by virtue of (22b}. In this way, the shortening data are
borne out. The V connected to the element on the segmental tier has not been con-
nected to the syllabic tier, and this timing unit is therefore not realised. To fully under-
stand this one should realise that (22b) is in fact an emergency measure. As mentioned
above the emergency measures are — normally recessive — strategies of syllabification,
available as an option to language, which for Tonkawa become operative if the domi-
nant strategies fail. Because of the emergency character of these measures, they apply
only when strictly necessary. Therefore, the leftmost V is not incorporated into syl-
labic structure, since there is no strict obligation to do so.

Apart from these examples, there is still one question concerning vowel shortening,
which our theory in its present form (or for that matter, anybody’s theory) cannot
account for. The question concerns again the status of consonant + glottal stop se-
quences. Recall that in section 3.4.2 it was demonstrated that there are good reasons
to believe that these sequences are genuine clusters and not a single, glottalised, con-
sonant. There are cases however, where it does seem that these sequences behave
like single segments. An example is given in (49) (taken from Kisseberth (1970a: 125);
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the s + glottal stop sequences are rendered here as genuine clusters, Kisseberth him-
self presents them as single glottalised consonants, viz. §).

(49) a. sPe:to? ‘he cuts him’
b. kesPeto? ‘he cuts me’

It is for the shortening in this environment that Phelps has formulated her rule (14, 43),
repeated here as (50), in its expansion (15a). In this expansion, the rule should be read
as (51):

(50) (=14, 43) Phelps’ rule of Vowel Elision (iterative, rightward)
[ Vm] > 9/ VC(@V)__C [ v }

+ste -suffix

(51) Y
l:+stem] >/ Vv C l:—sufﬁx]

This phenomenon cannot be seen as a result of syllabification and should therefore be
seen as the result of the application a separate, specific, rule. For more details on this
we refer the reader to Phelps (1973: 80-93, 1975: 158-169). It may very well be that the
vowel shortening phenomena in Tonkawa must be seen as a metrical phenomenon,
connected with the need to preserve a given foot structure. We will not go further into
this matter here.

3.5 Conclusion

In this chapter, we have provided an explanation for the different phenomena of vowel
deletion and vowel shortening taking place in Tonkawa. We have shown that it is
possible to account for these phenomena by analysing them as a result of of the as-
signment of syllable structure. This assignment conforms to our syllable assignment
algorithm (30) of chapter 1. The language specific parts of this assignment are the fol-
lowing: (a) syllabification is cyclic (in addition to being postcyclic); (b) the geometry of
the canonical syllable of Tonkawa is trinodal; (c) syllable assigment is triggered by con-
sonants only; (d) the dominant directionality of syllabification is right-to-left.

We have introduced in this chapter the notions of dominant and recessive direc-
tions of syllabification. There are good reasons to assume that the idea of a recessive
direction of application is not limited to syllabification, but that every operation apply-
ing directionally can in principle apply in a recessive direction — the direction opposite
to the normal one — when this is needed. In chapter 6, on French, we will show that
the operation of dumping of skeletal slotes to subsyllabic nodes can take place in the
recessive direction.



4  Syllabification in Yawelmani

4.1 Introduction

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:

Data from Yawelmani, particularly on verbs, [ were, R.N.] used repeatedly in courses
designed to train apprentice linguists in the analytic techniques of descriptive linguistics
[...]. A consequence of this iterated and widespread pedagogical use is that a journal
article on Yawelmani (or Yokuts) will now catch the eyes of a few linguists in every part
of the world, most of whom will leaf silently past an article on any other aboriginal lan-
guage of North America.

(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.

4.2 Kuroda’'s and Kisseberth’s accounts

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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Kuroda (1967: 20) formulates the following rule of Vowel Elision which he terms
“Truncation™

(1) Vowel Elision
V>0/_NVN

An example of this process is given in (2). I is a short diffuse vowel, which later in
the derivation is turned into i. In hn the vowel is epenthetic (Kuroda, 1967: 20).

(2) /pana+in+hn/ [paninhin] (pana:- ‘arrive’,
-In-, mediopassive,
-hn, aorist)

The rule of Shortening is formulated by Kuroda (1967: 10) as:

(3) Shortening
®

V > [-long] / __C{C

An example of the functioning of this rule is given in (4).
(4) /panaa+t/ [panat] (-t passive aorist)

We now come to the rule of Verb-final Vowel Deletion, which Kisseberth (1969a: 151,
1970b: 302) lists as:

(5) Verb-final Vowel Deletion
V>@3/vV+C —-“]Verb

It is important to note that this rule refers to morphological information, because it
applies to verb endings only. An illustration is provided in (6).

(6) /taxa+K/ [taxak] ‘bring it’ (taxa:, ‘bring’, -Ka, imperative)

This rule is needed to explain the alternation in the verb ending -Ka (Newman 1944:
118), -mi (consequent-gerundial, Newman (1944: 134)), -xa (precative, Newman (1944:
119)). They show up postconsonantally as -Ka, -mi, -xa, but postvocalically as -k, -m,
-x (our account of these alternations is given in section 4.4.6). A possible criticism to
this rule is that another dialect of Yokuts than Yawelmani, viz. Chukchansi, where we
also find the alternations -Ka/-k, -mi/-m and -xa/-x has a verb ending of the form
-CV which does not alternate with -C, viz. the narrative aorist ~ta (Newman, 1944:
125).

We now come to the rules of Epenthesis and Two Sided Open Syllable Deletion, cf.
(7,8). We will consider the interaction between these rules. (The rule of Epenthesis



92

given in (7) is formulated by Kuroda in a slightly different way from Kisseberth’s ver-
sion of the rule, presented by us in (1) of the Introduction).

(7) Epenthesis (Kuroda 1967: 23)
@g->i/C__C]
(8) Two Sided Open Syllable Deletion (Kuroda 1967: 33)

[_k‘,’ng] > § / VC__CV

An example of the application of the rule of “Two Sided Open Syllable Deletion” can
be seen in (9) (Kuroda 1967: 21).

(9) xatnal  (xat-, ‘eat’, -in-, mediopassive, -al, dubitative)

The rule of Epenthesis (7) is ordered before Two Sided Open Syllable Deletion (8). As
the reader will notice, a vowel inserted by rule (7) will again be deleted by rule (8),
whenever the environment happens to be followed by a vowel-initial suffix. As an il-
lustration is given in the derivation in (10}, an example mentioned by Kuroda (1967: 18).

(10) pa?t, ‘fight’; -hn, aorist; -t, passive aorist

a. pa’t+hn b. pa?t+t Underlying Representation
parit+hin parit+it  Epenthesis (7)
n.a. pa?t+it  Two Sided Open Syllable Deletion (8)
parithin partit Surface Representation

In (10b), we see that an i is inserted and then deleted. Intuitively, it seems strange that
a vowel is inserted by a phonological rule rule only to be deleted by a subsequent rule
in a very large number of cases (unless there are very good reasons for this). It would
seem preferable if one could devise a mechanism which would insert the i in only
those places where it effectively surfaces. As noticed by Kisseberth (1969a: 37-38),
the result of the interaction of the rules of Epenthesis and Two Sided Open Syllable
Deletion is that the epenthetic vowel shows up on the surface only in those places
where this is required by syllable structure conditions. Yawelmani allows three types
of syllables, viz. CV, CVC, CV:. Epenthetic i only occurs in those places where other-
wise a disallowed syllable structure would ensue. This state of affairs hints at a syl-
lable related phenomenon, which early generative phonologists, because they ignored
the syllable as a relevant phonological notion, were not able to capture formally.

As noted, the rule of “Two Sided Open Syllable Deletion” (8) is used in a very large
number of cases just to undo the results of the Epenthesis rule in (7). This raises the
question whether there are any grounds for assuming this rule at all. Also, the process
is not noted by so observant a linguist as Newman, which seems strange. Furthermore,
in Newman’s (1944) monograph, one can find many examples of short vowels in the
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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 -iyoo-, 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).

4.3 Archangeli’s account

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 Syllabification (Archangeli 1984: 181)

a. Syllable Formation b. Rime Formation/Shortening
9 o
X X >I</(x) X
(]

In (11b) X’ 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

1 As we will see below in section 4.3.1, Archangeli (1984) treats the counter- examples as
being the result of diacritical markings in the lexicon. The only real argument adduced in
favour of the rule of “Two Sided Open Syliable Deletion” is the behaviour of the medio-
passive morpheme -in-. Where -in- is preceded by a CVC verb stem and followed by a
vowel, the i drops, because it is reanalysed as epenthetic. The assumption is corroborated
by the fact that CVC+in behaves like a basic verb, which can assume all the possible tem-
plate forms (cf. Newman 1944: 75-76). We will come back to this in section 4.3.3, when
we discuss the template system of Yawelmani.

2 In two of these five examples the environment VC__CV constitutes a derived environ-
ment, viz. the examples numbered 27, 50 (Newman 1944: 240-247).
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the process of Rime Formation by Archangeli. For Epenthesis, Archangeli posits the
rule (1984: 183):

(12) Epenthesis <|7
g-> X/__X

Before we go on and look at the workings of these rules, a word must be said about
the fact that rules (11b) and (12) refer to an element’s status of not being linked to
higher syllabic structure (i.e., the use of X’ }. It is not at all clear that this type of ref-
erence is necessary in phonology, and it seems that by allowing for reference to an
element’s unlinked status enriches the power of phonological devices and thus im-
poverishes the explanatory power of the phonological theory. One can realise this fully

if one tries to translate the notations in (11) into SPE notation. An)l( (like the leftmost

X in (11b)), a syllable, would be a V, i.e., a segment specified as [+syll]. An ){ or an §( ,

i.e., elements belonging to a syllable, but non-heads (like the second X in (11b)), would
be segments specified as [ -syll]. The expression X’, as used in (11b) and (12) refers to
a segment unspecified for [syllabic], i.e. [# syllabic]. Because reference is made to
the state of being unlinked to syllabic structure, using expressions like X’ in fact boils
down to the introduction of a third feature value. The objections that must be raised
against this are notorious since publication of Stanley’s (1967) article on unspecified
features and redundancy rules. What is more, it is precisely Archangeli (1984) who
discusses the objections raised by Stanley and devises a (rather far-fetched and
powerful, in our opinion) mechanism to escape them in her theory of underspecifica-
tion. We have just seen that the same point — making reference to three feature values
— crops up (thusfar unnoticed, as far as we know) in Archangeli’s account of Yawel-
mani. We will come back to this point in chapter 5, section 5.4.2, when we discuss a
rule very similar to (12), proposed for Epenthesis in German.

Let us now look at how Core Syllabification (11) and Epenthesis (12) operate on the
forms in (10).3

underlying forms
(13) ao o (14) a.

X
|
?

et X
o=
o — X
=
=
-+ =<

|
XX
> |
a

o -
»—— X —aQ

3 The derivations given here are constructed in analogy to the derivations given by Archan-
geli (1984: 181-188).
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Syllable Formation (1]a)

(13) b. o (14) b. o

/ /l
ooy Gy
Pl?t h n p’?t t

a a

Rime Formation (11b)

(13) ¢. ¢ (14) ¢. ¢
/N /N
ST 1 Al
pl?t hn p'?tt
a a
Epenthesis (12)
(13Yd. ¢ o6 o o (14)d o o o
1 AN
)I(X?(X)I(X)l(X)I( XXXXXXX
| | I |
pl? t h n p‘? t ot
a a

After the application of epenthesis, core syllabification reapplies automatically (Ar-
changeli, 1984: 183, 185). In this example, the glottal stop is resyllabified into the sec-
ond syllable because Syllable Formation (11a) also operates on slots that are already
syllabified (Archangeli 1984: 183). Apparently, the existing link to the first syllable is
then severed (although Archangeli does not mention this explicitly).

Syllable Formation (11a)

13) ee 0 o6 o o (14) e. o o o
A/ A N A
Ao R LR AL
pl? t h n pl ? t t
a a

Rime Formation (11b)

(13 £ ¢ ¢ @ o (14) f. 6 o c
AN A AN A N AN
ot By

a a

The empty X’s, (i.e. the X’s not linked to a segmental slot) afe in Archangeli’'s frame-
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work automatically linked to default features, which produces the value i In this way
the intermediate forms pa?itihin, pa?itit 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, Archangeli 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

X >0
Let us now look at how these rules work on the forms in (13,14).5

Tree construction (15i)

13ygg¢ o o6 o6 o (14 g o o o
VIRVAN RVIRVAN
pa?XtX hXn pa?X;)l(t

Vo

Resyllabification (15ii)
13y h. o c
/N

o
| |
pa?XtX hXn pa?Xt

Bare Rime Deletion (15iii)

13 i. o o o 14 i o o
/NN NN
pa? Xt hXn pa? tXt

4 The default rules filling in thei’s in fact apply later in the grammar than the rules dele-
ting the X's that are syllable heads (cf. below), but the form pa?itihin is given here to illus-
trate the gross overinsertion caused by Archangeli’s “core syllabification”.

5 Like Archangeli, we abbreviate the X’s linked to elements on the segmental tiers as the

elements on that tiers (i.e. lower case characters), while X's unlinked to the segmental
tiers are represented as “X”.
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Syncope (15) is also used by Archangeli to account for those deletions, which Kisse-
berth accounted for with his rule of Verb-final Vowel Deletion (5). The example she
gives (1984: 184) is presented here in {16) and involves the consequent-gerundial suffix
-mi.

(16) /panaa + mi/ [panam] ‘having arrived’ (Newman, 1944: 135)

She then gives the result of Core Syllabification (11)

(17) a o 6 o
A /N
XX XXX XX
[« & |
a a 1
p n m

This form undergoes syncope tree formation (15i):

17 b, o o o
AN/
m i

pa naa

Resyllabification (15ii) applies:
17 c¢. ¢ o o

And finally, Bare Rime Deletion (15iii):
17 d. o G

/e~

pa naam

Having outlined Archangeli’s account of Core Syllabification and Syncope, we will
now treat some objections that can be raised against this proposal. First of all, note
that Archangeli has to over-epenthesise even more than Kuroda. While Kuroda inserts
and then deletes a vowel only in the underlying form pa?t+t (= (10b, 14)), Archangeli
also inserts and subsequently deletes an epenthetic vowel (in her theory an )l( in the
underlying form pa?t+hn (=(10a, 13)). Consider also the position of the glottal stop in
the syllable structure in (14). In (14c) the glottal stop is linked to the first syllable.
Then, in (14e), it is incorporated into the second syllable. Finally, in (14h), it is reincor-
porated into the first syllable. This appears a rather cumbersome way to achieve the
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desired goal. It should also be mentioned that tree building in (15) only takes place for
the sake of deletion. The trees thus built are otherwise completely unmotivated. Ar-
changeli refers to tree-based accounts for syncope given by Selkirk (1978), Anderson
(1982) and Withgott (1982) for French, Prince (1980) for Estonian quantity, as well as
Rappaport (1984a, 1984b) on Tiberian Vowel Reduction. These accounts, however, are
metrically based. Not so the account by Archangeli. On the contrary, Archangeli de-
clares (1984: 190) that

the trees necessary for stress are not the same as the trees necessary for syncope.

A second objection is that there appear to be a number of counter-examples to the
proposal. Archangeli accounts for them by saying that the vowels which according to
the proposal should be deleted but are not, are underlyingly the head of the trees of
the type set up by (15i). She thus cites the affixes -hanaa-, passive noun, and -iyoo-,
priorative (Archangeli 1984: 207-208). She assumes the underlying representation as
in (18).

(18) a. b.

hanaa yoo

g o g ¢
N I N
a i

| J

The assumption of underlying syncope tree heads is a completely ad hoc solution for
cases which Archangeli’s theory in fact cannot handle. Apart from these suffixes, the
case affixes, -nj, indirect objective, and the single vowel affixes -i, -a, object markers
in certain paradigms, do not undergo Syncope either. This applies also to the already
mentioned Chukchansi verbal affix -ta, narrative aorist (cf. the discussion of Kisse-
berth’s rule of Verb-final Vowel Deletion (5)). Although Archangeli mentions these
cases herself (except -ta), she has “nothing insightful to say about syllabification here”
(1984: 209). One cannot but conclude that Archangeli’s Syncope (15) creates more

problems than it solves.

43.2 Cyclicity?

Somewhat later in her thesis than the account on which the above derivations are
based (cf. note 3), Archangeli mentions that syllabification must be cyclic. She pro-
poses this because the underlying form in (19) would otherwise produce the alleged
wrong surface form (Archangeli, 1984: 192).

(19) pa?t+mx+t (pa?t- ‘fight’, -mx- comitative, -t passive aorist)

If syllabification is not cyclic, the resulting form would be paPtimxit, instead of
pa?itmixit, supposedly the correct form. However, the form is listed only by Kuroda
(1967: 20) who has himself constructed it, as Archangeli herself admits. But “the forms
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correspond to that those described by Newman (1944), although examples are not
found there” (Archangeli 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:

if -mix-, comitative, is suffixed to a vowel ending-stem, the resulting theme (i.e., stem
+ nonfinal morpheme, R.N.) behaves in accordance with type IIAa (i.e., a verbal theme
with an open penult ...VCVC-, mentioned by Newman on p. 71, R.N.), but the same affix
added to a consonant-ending stem creates a theme of type IIAb (i.e. a verbal theme
with a closed penult, CVCCVC-, R.N.): e.g., Gashowu laga- mix-, (...VCdC-) (see note
6, R.N.), ‘stay over night with ..., composed of mix- with laga- [...] ‘stay over night’, pc
(=preconsonantally, R.N.) laga-mix-, pv (=prevocalically, R.N.) laga[-Jmx- (see note 7,
R.N.), but Gashowu ?epmix- (...CCdC-), ‘swim with ..., composed of -mix- with
?e[-]Jp-, preconsonantal reduced stem of Pe-pi preconsonantally and prevocalically

Pepmix-.

In fact Newman does not mention an example of -mix- being attached to a stem the
type of paPt, which he would list as CVCdC, pa?tit. 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 /agaa-, the form is lagaamxit, because here -mx- 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 laga:mix,
also prevocalically. As mentioned the passage above is the only one where Newman
speaks about alternation in the affix -mx-. If Archangeli 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 -mx-
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 pa?timxit.

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

6 By din VCdV and CCdC Newman means the “dulled” vowel, which belongs to the class of
“reduced vowel”. These reduced vowels have been reanalysed as epenthetic by Kuroda and
all linguists working on Yawelmani since. Newman indicated them, when using schemes,
with lower case, while full vowels are written in upper case.

7 Newman actually uses a raised full stop, “-”, to indicate a long vowel. By “[-]” Newman
means a shortened vowel. This process of shortening, which takes place before two con-
sonants and before a single word final consonant, will be treated below.
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the cyclic derivation Archangeli (1984: 193-195) gives of pa?itmixit. She assumes in
accordance with the general assumptions in lexical phonology, that the first cycle
starts in a derived environment, i.e., after the first morphological process.

(20) a. First Cycle

underlying syllabification

[+
and core syllabification (11) A\
pa?t|mx

gpenthesis (.1‘2) a.nd /16 AG /(‘7 /({\
ore Syllabification (11) pa?XtXmXx
Syncope Trees (15i) AG /lo /16 /f\
pa?X tXmXx

N

A 1A

pa?XVXmXx
g G g

Bare rime deletion (15iii) VIV NN
pa?XtmXx

>a

Resyllabification(15ii)

end of the first cycle: pa?itmix

(20) b. Second Cycle

underlying c O o

syllabification and /‘ A\ A\

Core Syllabification (11) pa?Xt mXx|t

Epenthesis (12) and i A AR
penthesis an

Core Syllabification (11) p/]a ?/)’(\t mAX X/)}(\t

Syncope Trees (15i)
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Resyllabification(15ii) o c ¢

and /] /?\ /}\

Bare Rime Deletion (15iii) pa?XtmX X)‘( t

(not applicable) I/

end of the second cycle: paritmixit

Notice that at the end of the first cycle, the syncope trees are erased. The reason for
this is that (1984: 194)

as noted in chapter 1, the trees are demolished at the end of the first cycle and structure
is built anew. This is because the trees themselves have no phonetic correlates.

As we have seen above, the syncope trees have no independent motivation, which is of
course the reason for (or is tautological to) having “no phonetic correlates”. Moreover,
Archangeli implicitly claims that the underlying tree heads in hanaa and iyoo do not
delete. It is difficult to see why the underlying tree heads in these suffixes do not de-
lete, because they also do not have phonetic correlates. The reason why underlying
elements or structures are normally not affected by structure changing rules is be-
cause of Strict Cyclicity, but it is precisely this principle which does not seem to be
operative for the syncope trees.

In conclusion, it can be said that Archangeli’s Core Syllabification (11), Epenthesis
(12) and Syncope (15) operate in a very complicated fashion, with even more over-
insertion than in Kuroda’s framework. On top of that, besides lacking any empirical
basis, the alleged cyclicity is theoretically problematic, because one has to assume
that the syncope trees erected by Syncope (15) do not obey the Strict Cycle Condition:
they are deleted at the end of every cycle even in underived environments.

Below, in section 4.4.1, when we present our own proposals on Yawelmani syllabifi-
cation, we will show that if one assumes that regular syllabification is only postcyclic,
epenthesis can be analysed a result of this process. In this way, the fact noticed by
Kisseberth (1969a: 37-38) (cf. also above), that the epenthetic vowel only shows up
when it is required by syllable structure conditions, will find its natural explanation.

4.3.3 The template system

We now come to the template system of Yawelmani, as described by Archangeli
(1983a, 1983b, 1984). In Yawelmani, the regular verb, which Newman refers to as the
basic verb, consists of either two or three consonants. There are three possible con-
sonant-vowel configurations, which are given here in (21).

(21) Al A2 B
CVC(C) CVVC(C) CVCVV((C)
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Al, A2 and B correspond to Newman'’s classification.8 When combined with the major-
ity of affixes, verbal stems take one of the forms listed above. Examples are given in
(22).

(22) stem selected  aorist passive gloss
by the base? (-hin)10 aorist (-t)
IA1 caw cawhin cawit ‘shout’
[A2  hiix hexhin heexit ‘be fat’
IB lagaa lagaahin lagat ‘spend the night’
IIA1  1ukl luKulhun  luKlut ‘bury’

IIA2 wuu?y  woo?uyhun wo?yut ‘sleep’
I[IB 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 [1A1 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 Archangeli (1983b: 14, 1984: 33) as:

(23) Vowel Harmony (VH) [+round
\’/ v
[«high] [«high]

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 IA1, IA2, IIA1,
IIA2 and IIB. In the cases of 1Al and IIA2, the inserted i’s have turned into u’s by the
subsequent workings of VH. An 7has also been epenthesised in the aorist form of 11A2,
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] / —
VvV
Vv

8 We have taken the vowel in aorist -hin, which Kuroda and Archangeli treat as epenthetic,
as underlying, since it does not alternate with zero. In doing so, we can keep the deri-
vations as transparent as possible.

9 These are intermediate forms, created by a morphological process according to one of the
patterns given in (21).

10 Newman actually uses IA1, IA2, IB for biconsonantal verb roots and IIA1, IIA2, IIB for
triconsonantal roots.
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The workings of the process can be seen in the aorist and passive aorist forms of the
verbs given as examples of types IA2 and IIA2. In the aorist form of the verb given as
example of type IA2, the underlying ii has been changed to ee by Lowering. In the
aorist form, ee has subsequently been turned to e due to the Shortening process given
in (3). In the verb given as an example of type IIA2, the long uu has given rise to the
harmony process, rounding high vowels in the following syllables, has then been
lowered to oo, and is finally shortened to o in the passive aorist case.

There are, however, a number of affixes which select a different consonant-vowel
configuration for the verb stem than the one which, so to speak, ‘belongs’ to the verb
in question. Examples are given in (25).

(25) stem selected desiderative- reflexive/reciprocal

by the base aorist adjunctivell
~(h)atn+hin -wsiil-
selects: CVC(C) selects: CVCVV(C)

IA1 caw cawhatinhin cawiwseel-

IA2  hiix hixhatinhin hixewseel-

IB lagaa laghatinhin lagawseel-

IIA1  1ukl luKlatinhin lukolwsel-

[TIA2  wuu?y wu?yatinhin wuPoywseel-

IIB  biniit bintatinhin bineetiwseel-

Archangeli gives the following account of the alternations of the verb stems in Yawel-
mani. She posits the three rules given in (26) (Archangeli 1983b: 356).

(26) a. insert CVCC
b. insert CVVCC
c. insert CVCVVC

The affixes which select a verb stem of their own carry a diacritic which triggers one
of the rules in (26). The other affixes, like the aorist in (22), do not carry such a dia-
critic. Furthermore, according to Archangeli, the verbs themselves carry a diacritic
triggering one of the rules in (26). This diacritic comes into action only if there is no
affix with a diacritic of its own, otherwise the diacritic of the affix takes precedence
by means of the Elsewhere Condition. One can thus speak of a ‘default template’ sup-
plied by the verb. The hin -hatn- is present when it is preceded by only one consonant
and is absent when preceded by two. We will come back to this in section 4.4.6.

11 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 (1tb).
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In her 1984 dissertation, Archangeli has changed these rules to (27):

(27) a. insert CxCC
b. insert CxxCC
c. insert CxCxxC

In (27), C’s represent in, fact, unsyllabified slots of the skeleton while the x’s are X's
which are underlyingly syllable heads. After insertion of these templates, association
takes place. The form caw- is taken here as an example (Archangeli 1984: 277).12

(28) a. ¢ w b. ¢ w c.c w
J J | |
C)‘cCC+ C)l(xCC+ C)|(C)|(XC+

a a a a

In (28c), we see a second a attached to an x-position in the template. This is because
Archangeli assumes a copying rule instead of a spreading rule. We will come back to
this below, in section 4.4.4. Here the question is what happens to the final C in the
template that is not linked to a segment. For this, Archangeli has to posit a specific
rule of deleting this empty slot (1984: 278):

(29) Slot Deletion @ > g

The circle around the X indicates that the slot is not linked to an element on the seg-
mental tier. Archangeli has to assume that this rule precedes syllabification. This
seems rather strange since she assumes syllabification to be an automatic process,
applying at all times. The X’ is not erased, however, if an affix of the type of -hatn- is
added. In that case, we have the following representation, after the concatenation of
the affixes (cf. Archangeli 1984: 280).

(30) a. biconsonantal root b. triconsonantal root
c w(h) tnhn 1 K1(h) tnhn
affix BN P
& x CCCC xCCCC
root i {
a a u a
¢ wh tnhn 1 K1(h) tnhn
template | b I 1 i
& CxC CxCCCC CxCC xCcCcCCcC
associate | | | |
a a u a

It was for the alternation involving the hin -hatn- that Kisseberth formulated rule (2)
in chapter 1, which we repeat here as (31).

12 In order to allow her rule of Vowel Harmony (23) to operate, Archangeli assumes that the
vocalic and consonantal segments are on different tiers.



105

31) C»>@ /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 theory 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 (33) Syllable Internal Spread <|;\
! |

g~ [Fl1/I[F] __ E

[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 b. Template Insertion (27c)
bnt consonantal tier and universal association
b n t
i vocalic tier | f J
CxCxxC
|
i
c. Copy (32) and d. Syllable Internal e. Lowering (24)
universal association Spread (33) b n t
b n t b n t | | [
| | | ! \ i CxCxxc¢C
CxCxxC CxCxx C I V
bl v r e
i i

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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(35) Spread
X .. X

|
[F]

This she does to account for the fact that in Gashowu, in a form with the shape
CVCVVC the first vowel is also lowered. This can be achieved in the simplest way if it
is assumed that the x’s (or V’s) in such a form are linked to a single feature matrix. The
derivation for (34) in Gashowu would thus be as in (36).

(36) a. underlying form b. Template Insertion (27c)
bnt consonantal tier and universal association

b n t

i vocalic tier I ]

C¥CxxC

i
c. Spread (35) d. Lowering (24)

b n t b n t

ol I I |

CxCxx C CxCxxC

P e

4.3.4 Vowel Elision

The rule of Vowel Elision which Kuroda has formulated as in (1), is reformulated by
Archangeli as in (37) (1984: 196).

.(37) Vowel Elision

o g
N |
XX -8/ _1X
V
(1

Since according to Archangeli there are no morphemes which end in a short rhyme
the rule need not be complicated to also delete short rhymes. Examples of the func-
tioning of this rule can be seen in (38) (Archangeli 1984: 196-197).

(38) a. wilaldihni? < will + CXCxxC + d(aa) + ihnii
‘one who is always preparing to depart (subj.)’

b. hoyinhin < hoyoo + in + hn
‘was named'
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Notice that Archangeli’s rule (37) is far more complicated than Kuroda’s rule (1). This
complication is a result of the theory she uses, since she has to refer to the fact that
the two X’s that are to be deleted have to be linked to the same element on the
(vocalic) segmental tier. Not referring to that tier would result in e.g., the first element
of a long vowel being deleted. Of course, the deletion of vowels before other vowels
can be seen in connection with the fact that Yawelmani allows neither hiatus nor diph-
thongs. In other words, this is directly connected to conditions on syllable structure. It
is in fact part of the great “conspiracy” in Yawelmani. If we reverse the relationship
between syllable structure and rules, and suppose that these rules are in fact the re-
sult of conditions on syllable structure, rules like the one in (37) would not be needed
in this form in nonlinear phonology.

4.4 Syllabification in Yawelmani

441 The syllabification parameter settings and the processes of epenthesis, vowel
elision and shortening

After having treated the proposals by Kuroda/Kisseberth and Archangeli, we now
come to our own theory. We assume that syllabification in Yawelmani proceeds as
follows:

(39) syllabification parameter settings for Yawelmani
a. geometry parameter setting: three places
obligatory incorporation parameter setting: C’s and V's
. directionality parameter: RL
cyclicity parameter: off

oo

Comparing the above parameter settings with the ones of Tonkawa, we see that
Yawelmani syllabification differs from Tonkawa syllabification on two points: the obli-
gatory incorporation parameter, which is set to C’s and V's, as well as the cyclicity
parameter, which is set to ‘off” here.

The fact that the geometry parameter is set to three places means that every time a
syllable is projected onto the existing skeletal structure, three nodes are projected,
regardless of the fact whether they can be connected with skeletal slots or not. The
possible syllables of Yawelmani are given in (40).

(40) a. CV b. CVC c. CV: (CVV)

The expression of the possible syllable in Yawelmani is:
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(41) Yawelmani syllable

a. o b, /?\

O N Cd O NCd
I N

Cc /vy /C cCVyV
et
A v

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) o

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 elementis 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 CVVC 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

ﬂ—)V/

!
i

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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empty second position in the syllable. As with the German glottal stop insertion rule
(15) of chapter 1, which inserts a glottal stop in an empty onset, this rule need in fact
not be stated as an specific rule. It need only be stated that the V dominating i is the
default value for the nucleus in Yawelmani.13

Let us now look at how the rule of Epenthesis works in conjunction with the sylla-
bification mechanism. For this, we take the underlying forms for the two examples
given in (13), (14). (In contrast to Archangeli, we assume that the underlying forms have
no syllabic structure at all).

underlying forms

(44)a.?v?$clzlc (45)a.(':v$cl<[:
pl?t hn pl?tt
a

syllabification (39)

(44)b. ¢ o o (45) b. G o
/N N /N /N
(l)II\ICd ONCd (])NCd OIl\ICd ONCd
: | J | | | ! |
cV ¢ ¢ € ¢ cv e cC C
| l | (- | | l | ! |
p ? t h n pl ? t t
a a

Here, the nodes Coda, Rhyme, Onset are projected from right to left onto the skel-
eton. Because of the conjecture mentioned in chapter 1 (cf. (30) and (31) in chapter 1
and subsequent discussion) that the linking conventions of autosegmental phonology
apply, the subsyllabic nodes are linked to skeletal slots wherever possible (viz. wher-
ever permitted by the templates in (41), which are in fact positive output constraints
for syllabification). The empty subsyllabic nodes in (44b, 45b) are the result of the fact
that the nucleus (or, more correctly in geometric terms, the second position in the
syllable) cannot be linked to a consonant, and that the coda (or third position) cannot
be linked to a single vowel. After syllabification, Epenthesis (43) takes effect, and the
following form is produced:

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. Unsyllabified 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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Epenthesis (43)

(44) c. o g o (45) ¢ o g
YONEEAN AN AN
ONCd ONCd ONCd (|)1|\I(|:d OIIJCd
|1 [ I | b
BB TR BiE
p ? | t h\ n p | ? t | t
a i i a i
phonetic outcome
(44) d. parithin (45) d. pattit

We thus see that our very general rule of epenthesis, which refers exclusively to a
subsyllabic node, can predict the exact epenthesis sites, without over-insertion. Re-
call that Kuroda's analysis over-epenthesises (and subsequently deletes the superflu~
ous vowel in the form in (44) (cf. (10) of chapter 1) and that in Archangeli’s analysis
there is over-epenthesis and deletion in both (44) and (45) (cf. (13,14)). If syllabifica-
tion were to take place from left to right, the ensuing syllabic structure for (44) would
be:

(44) e. o

phonetic outcome, after epenthesis (43):  (46) *pa?tihni

We thus see that because of the RL directionality, the correct epenthesis sites are
produced.14 Another, theoretical reason for the RL directionality is that the reverse
direction, LR, would give rise to complications. If the mechanism applied from left to
right, and encountered a postvocal C, it could not be determined to which syllabic
node this element should be connected. For this, it would have to be known whether

14 Archangeli (1984: 186, fn. 32), referring to Noske (1985), rejects our analysis of direction-
ality of syllabification as an explanation for Yawelmani Epenthesis. However, in later
papers (1989: 3-4, 1991: 235, 245), Archangeli has adopted this position, this time without
reference to our 1985 analysis: “Syllabification (...): map from right to left” (1989: 3). “... in
Yawelmani syllabification is from right to left” (1991: 235). “The effect of epenthesis in Ya~
welmani is to allow syllabification of consonants which cannot otherwise syllabify, a
straightforward prosodic function. As such epenthesis is best represented as a result of
syllabification itself” (1989: 4). “... [Yawelmani] epenthesis is not the result of a separate
rule, but rather is intrinsic to the general syllabification process in the language” (1991:
245). Unfortunately, in these papers, she uses Hayes' moraic model of syllable structure,
which, as demonstrated in chapter 2, is flawed.
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the element following the C was aC, 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 * 4 ¢
/N
o o
C \'%
L
¢
\'A

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 V’s, by the syllabification mechanism:

(48) measure taken when syllabification fails

If the right-to-left applying mapping 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 try 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 language, V’s are not syllabification triggering ele-
ments. Let us see how this exceptional skipping of V’s takes place. For this we take
the example in mentioned above in (38b), [hoyinhin] < /hoyoo+in+hn/.



112

(49) a. underlying form of (38b) b. syllabification (39)
C VCVV VC CC g g
LAY b e oM
° i C VCVV QIé é é
h \% L
0

i

The structure in (49b) shows the stage of the syllabification process when the onset
of the second syllable from the right should be linked with a C. It is at this point that
emergency measure (48) comes into play. By virtue of (48), the two V’s are skipped.

(49) c. emergency measure (48) and syllabification (39)

o o [
/N /N AN
ONCd ONCd ONCd

T I I R
AR
h \% n h n

[¢] 1

d. phonetic outcome, after epenthesis (43):  hoyinhin

In (49¢), the coda is not linked to a skeletal slot, because there is no suitable element
available (which are either a C or the rightmost V of a long vowel). In contrast to the
onset node, the coda node may be empty according to the templates in (41). Because
the two rightmost V’s of the stem were skipped by the syllabification, they are not
phonetically realised.

Note that we cannot simply state that in Yawelmani the vowels are not triggers of
syllabification. In contrast to Tonkawa, word final vowels preceded by VC are not de-
leted, which they otherwise would be.

The same explanation as was given for vowel elision can be given for the shortening
phenomena, for which Kuroda has given the rule in (3), and which Archangeli has
integrated into her Rime Formation/Shortening (11b) by means of the delinking of the
syllable node and the second V. We show here the functioning of our syllabification
(39) in conjunction with emergency measure (48) employing the example used by
Kuroda, given in (4) and repeated here as (50).
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(50) a. underlying form b. syllabification (39)
(l: A" (I:V 4 Cl: o
a

T —0
m<

c. emergency measure (46)
and syllabification (39)

g g
O/I\II\Cd O/I\[J\Cd d. ph
. phonetic outcome
= AN =
(l: VCVV <‘: panat

|
a

In (50b), after the rightmost V has been linked to the nucleus node, syllabification
comes to a standstill because the onset cannot be linked to the second V. Then, emer-
gency measure (48) takes effect, the second V is skipped and the onset node is linked
to the following C.

We thus see that by positing emergency measure (48) we have been able to capture
two apparently disparate phenomena of vowel alternation in Yawelmani, and to relate
them to syllabification.

4.4.2 Excursus on the syllabic processes in Tigrinya

We have seen above that in Yawelmani the direction of syllabification determines the
exact epenthesis site in a sequence of consonants (i.e. C {g })- It also determines
which vowel out of two adjacent vowels is deleted. Because of the RL directionality, it
is the leftmost vowel that is deleted. As we have seen in chapter 3, this latter argu-
ment also pertains to the vowel deletion phenomena in Tonkawa. With the general
assumption that syllabification takes place directionally (see section 1.5 of chapter 1),
the setting of the directionality parameter will determine in which direction syllabifica-
tion actually takes place. Below we will show that there is a language not unlike
Yawelmani in the relevant respects, in which syllabification indeed takes place in the
LR direction. Tigrinya, a South Semitic language of northern Ethiopia, possesses an
epenthesis process which can operate word-internally as well as word-finally. Pam
(1973) mentions two different rules, which he later combines. The first rule is given in
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(51) (1973: 116):
(5) #->4i 7CC__(C)s
The functioning of this rule can be seen in (52) (1973: 114):

(52) a. /kalb+n/ [kalbin] ‘dog’ + suffixed conjunction
b. /kalb/  [kalbi:] ‘dog’

In (52b) the i has been lengthened by a rule given in (53) (1973: 115):
(53) > i:/ _=»

The second epenthesis rule is given in (54) (1973: 111):
(549) 9> i /8C__C

An example of the functioning of this rule can be seen in (55):
(55) /sbar/ [sibar] ‘break’

Pam combines these two rules as in (56) (1973: 117):

(56) @ > & / [-syll] [-syll] ___ [-syl1]

Pam thus has to resort to the feature specification [-syll], i.e. he has to treat word
boundaries on a par with consonants. He thus has to specify these elements negatively
with regard to their syllabicity. This is not very satisfying, for in fact word boundaries
and consonants have nothing in common. Word boundaries refer to the way segments
are organised, while consonants are segments themselves. In modern phonological
theory, the organisational aspect is expressed in hierarchical structure. The only thing
that ‘boundaries’ and consonants have in common is, as we will see, that they can have
a similar impact on syllabification. Their ‘similarity’ is thus one of function, not one of
substance. This is the reason why phonologists have stopped referring to word boun-
daries as [-syll] (In fact, this feature has been abolished altogether, because its
specification expresses whether or not an element is the peak of the syllable, some-
thing which is expressed precisely by hierarchical syllabic structure).

One can now ask the question whether in Tigrinya, as in Yawelmani, the epenthesis
process can be analysed as the result of the process of syllabification. For this, it is
necessary to know what the maximal syllable in Tigrinya is, and whether epenthesis
takes place only if the process of syllabification is confronted by an otherwise unsylla-
bifiable sequence.

The answers to both questions are straightforward: the syllable structure of Tigrinya
is CV(V)(C), the maximal syllable thus being CVVC, and Epenthesis operates only in
those structures where otherwise a more complex consonantal syllabic structure than
CVVC would ensue.
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We can now see that the rules in (51) and (54) can be dispensed with if we assume
a left-to-right syllabification, in the same way as the right-to-left syllabification in
Yawelmani we proposed above: if during syllabification a nucleus is projected and then
a C is encountered by the syllabification mechanism, the nucleus V is left empty, and

v
later filled by the neutral vowel (in the case of Tigrinya an | ). Cf. the derivations (57)

and (58) for the forms in (51) and (55) respectively:15 :
underlying forms
(57) a. CV CI (I? (58) a. C C V F
l |
k 1b s b r
a a
left to right syllabification
(57) b. o o (58) b. o o
/N AN YOVAN
s g s g
Yoy ¢
l
k] 1 b s b|r
a a

(An explanation will be given shortly for the fact that the coda of the first syllable in
(58Db) is left empty, and that C dominating b is linked to the onset of the second syl-
lable.) If we adopt such an analysis of Tigrinya epenthesis as a result of syllabification,
we can express this major process in a unitary way, without having to resort to ref-
erences to [-syll]. The only difference from the Yawelmani case is that the direc-
tionality of syllabification is reversed.

Not only does the epenthesis process provide motivation for the directionality of
the syllabification process, but this is also the case with a process of vowel deletion,
operating in an opposite fashion to Yawelmani and Tonkawa. This is formulated by Pam
(1973: 76) as in (59).

(59) Vowel Elision (Pam 1973: 76)

\'%
Vo> @/|+ong| ___

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 morphological ‘binyam’ system
(which McCarthy analyses) througout the Semitic languages. The configuration, however,
is not crucial to the point we are making here.
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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 V’s 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):

(60) Base r i?s
a+-prefixation a+
Infixation a:
Vowel Elision /)
Output 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 b 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
necessary 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 very 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 where _{E 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 é}_, seems to be very 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) [kalib]
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This form is also found in other related languages. Hence it must be concluded that in
Tigre, syllabification takes place from right to left, in the unmarked direction, and that
Tigrinya is exceptional in its left-to-right syllabification. We will come back to the
question of the markedness of the direction of syllabification in chapter 6, section 6.7,
when we treat syllabification in French.

44.3 Verb stem morphology
4.4.3.1 Morainsertion and translation

We now come back to the morphological alternations of the verb stem. We gave a
summary Archangeli’s analysis of these alternations in section 4.3.3. Recall (see (26))
that Archangeli posits three templates for Yawelmani verbs, viz. CVCC, CVVCC and
CVCVVC. If we take a closer look at the different templates, it seems that it is the syl-
lable structure that is different for the templates. Using the same trinodal syllable type
as the one which shows up postlexically, we can distinguish three syllabic patterns,
(cf. 62).

62) a. ¢ (=A1) b. ¢ (=A2) c. © o (=B)
ON Cd ON Cd ONCd ON Cd
Frod N [ I' N
cvcece CVvvC C cV cCvv C

(The final C’s have not been incorporated, because they cannot be not incorporated in
the syllabic structure, cf. the conditions on syllable structure in (41)). However, as we
have shown in the syllabification parameter settings (39), regular syllable structure is
assigned only postlexically, while the morphological alternation of the verb stem must
be a lexical process since it is determined by the affixes with which the verb stem is
combined. Therefore, we should assume that the syllable structures as depicted in
(62) are not yet present at the time of the working of the process determining the stem
alternation. They are merely the (postlexical) result of it.

What, then, is the exact nature of this alternation process? If we take a close look
at (62), we see that these forms differ in the quantity of the vowels. More correctly,
we can say that they differ in the quantity of realisation of the single vowel value, as
this the two V's in (62b) and the three V's in (62¢) should be linked to the same vowel
(see section 4.3.3). Hence it seems that we are faced here with a lexical process of
specification of quantity.

Therefore, it is our conjecture that this morphological process does not involve
templates on the CV-tier (as Archangeli (1984) does), but the specification of quantity
in some prosodic form. This is in line with the proposals in Kaye & Lowenstamm
(1986) and McCarthy & Prince (1986), where morphological processes involving bin-
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yanim and reduplication (on reduplication, see section 1.4 of chapter 1) are viewed as
the insertion of specific syllable types. It was shown in chapter 2 that quantity can be
expressed in moras (although, as also demonstrated in that chapter, moras cannot
directly be a building stone of syllable structure, but can be translated into it).

The three patterns CV(C), CVV(C) and CVCVV(C) can clearly be characterised as
mono-, bi- and trimoraic forms respectively, where only V's but not C’s can count as
moras. This represents one of the options for mora counting languages, the other being
that both V’s and C’s can count as moras (see e.g., Hayes 1989). The root type Al,
CVI(C), is a verb root consisting of a light syllable (one mora), root type 1A2, CVV(C), is
a verb root consisting of a heavy syllable (two moras) and root type B, CVCVV(C), is a
verb root consisting of a light syllable followed by a heavy syllable (one mora plus two
moras). Specifying full syllable types instead of moras would seem to introduce a re-
dundancy, because if the quantity specification is known, the specific syllable type can
be predicted, on the grounds of the regularities in syllable structures stated in the
grammar. Hence, it can be concluded that only the number of moras must be speci-
fied.

However, recall from chapter 2 that the direct representation of moras into syllabic
structure leads to fundamental problems with respect to the nature of representations.
More specifically, it was shown in section 2.3.1, that the inclusion of moras into the
syllable makes the model unrestrictive and unspecified in the number of dimensions.
Therefore, we have to reject the idea that the moras specified in the morphology of
the Yawelmani verb are themselves included in the syllable structure at some stage in
the derivation. Instead, a mechanism should be operative, translating moras into syl-
lable structure. This is the logical counterpart of the interpretative mechanism which
should exist translating syllable structure into metrical quantitative structure, the
necessity of which was demonstated in chapter 2.

Our specific proposal is the following. The inserted templates in Yawelmani are
assumed to be quantity specifications of one, two and the moras respectively. The Al,
A2 and B templates can be assumed to look as follows (i = mora):

(63) a. assign g (A1)
b. assign pp (A2)
c. assign ppp (B)

The morphological rules in (63) express that diacritics of the affixes (or, by default,
the ones of the roots) either supply a light syllable, or a heavy syllable with a long
vowel, or a combination of these two syllable types in light-heavy pattern.

Since only V's count for quantity, and V's in Yawelmani are always dominated by the
nucleus, we can conceive of the quantity assignment in Yawelmani assignment of nu-
cleus nodes. We assume the following two rules, which translate moras into nuclear
structure:
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(64) a. Heavy Nucleus Assignment b. Light Nucleus Assignment
pp > N p-> N
AN |
\'"AY A"

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 y, py, and
ppp stems respectively.

(65) a. Al (=) b. A2 (= c. B (=pmy
N N N N
- AN A
A" \"AY% 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 (66).

(66) Yawelmani syllable

a. ] b./T\
O N Cd O NCd
I N
C v\ /[C C VvV
i Ly

v v
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Let us assume that if the morphological partial syllable structures as in (65) have
been assigned, these syllable structure conditions are applicable. (We thus make the
simplest assumption possible, i.e., that the syllable structure conditions applicable on
the syllables formed by morphology are identical to the ones formed in the postlexical
part of phonology.) Notice that the nucleus structures in (64) are partial syllable struc-
tures. They do not violate the syllable structure conditions, they are just incomplete.
Minimal full structures corresponding to (65a,b,c), are respectively (abstracting away
from the melody):

(67) a. o b. o c. O o
/N /N
ONCd ONCd ONCd ONCd
[ 1 N | N
cV CVyvV cVv CVVv

Because of the conditions in (66), the structures in (65) should be supplemented by a
higher structure including the syllable node, and material in the onset.

We will assume here that there is a unification mechanism in grammar which com-
bines partial structures with independently stated requirements on syllable structure
(the syllable structure conditions). We call this mechanism unification. The notion as
we use it here has been inspired by a branch of computational syntax, i.e., unification
grammar (Shieber 1986 and Carlson & Linden 1987).16 There are two logically neces-
sary formal properties to unification which are important here. First, all information
contained in the parts which are combined are retained (no information is deleted or
lost; otherwise unification would not be a simple mechanism or process). This is called
the monotonic character of unification. Second, the result of the unification should be
the same no matter from which of the two items to be combined unification starts
(otherwise unification would not be a simple combination but a specific structure cre-
ation). This property is called commutativity.1?

The syllable structures in (65) resulting from the Heavy and Light Nucleus Assign-
ments (64) are unified with the independently motivated regularities. The result is the
creation of the structures in (67). This unification is possible because, as mentioned,
the structures in (65) do not contradict the syllable structure conditions in (67). They
only display a partial syllable structure. Hence structure creation through unification
can take place, because it is monotonic.

Once this has happened, unification takes place again: it combines the underlying
verb root and the syllable structures in (67). We take two verb roots in (22), a bicon-
sonantal one and a triconsonantal one, as examples. We assume that segments are
linked to skeletal slots underlyingly. In this way, in contrast to Archangeli’s analysis,
we do not have to treat the vowel stems and the affixes in a fundamentally different
way.

16 See Wiese (1990) for an application of unification grammar to phonology.
17 For a discussion of the requirement of commutativity, see Carlson & Linden (1987: 113).
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(70) a. Spreading in (69b) b. Spreading in (69c)

o o 3 [+ ) 9
A AN A A
ONCd ONCd ONCdONCd ONCdONCd
N o LN 1IN o TN
Cvv C Cvvc cv CVy cv CVy
Howodph o i ING

a a a

In the case of (69a), another association convention applies than the spreading as
shown in (70), and it applies between different tiers. Here, the C will map to the empty
third position of the syllable, labelled coda, and the IA verb stem caw is the outcome:

(71) Mapping between the skeleton and coda in (69a):

c G
/AN /AN
SERD L)
SO
(I:!W C.W

a a

In (70a), mapping of C to coda position cannot take place because the syllable
structure condition expressed in (41b) (repeated in (66b)) would otherwise be violated.

If unification is from right to left, the outcome can be totally different. There are
two possibilities here: the unification could start with the rightmost V's if one started
from the skeleton in the syllable structures in (67) or with the rightmost C if one starts
from the skeleton in the verb roots in (68):

(72) a. right to left unification of (67a)
and (68a), starting with the
skeletal elements in the

syliable structure

g

o
O NCd /N
bl ONCd
cCVv b
=

cvce } C'«‘ VC|
S EAER

a a

b. right to left unification of (67a)
and (68a), starting with the
skeletal elements in the verb
root.

0
| ONCd
C ]
cvce }=>C,V?V
L ¢
a a



121

(68) underlying verb root forms
a. (l: A" (|3 ‘shout’ b.

C w
a

o0

—

The forms in (68) 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 (68) and the
syllable structures in (67). This fusion can takes place again through the principle of
unification. Thus, a C in (68a,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 (68a).

4.4.3.3 Biconsonantal verb roots

(69) Left to right unification of (68a) and (67a,b,c)

a. /([,\ b. o
2 g
d AN ON Cd /N
RN A N
cvV CVV
cve }=> CVV C
cvc} Bl cV ¢ | |
| | c‘w | | c‘ w
C w a C w a
a a
R A
/N /AN
?TCd?NRCd ONCdONCd
CV CVV L LN
=
cv ¢ 1T gyoew
[ | C w
Lo |
a
a

Then, spreading from the melody to the skeleton takes place in (69b,c} linking a to the
V’s unlinked to the melody. This produces the IB and II verb stems, viz. caaw and

cawaa repectively.
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(70) a. Spreading in (69b) b. Spreading in (69c)

o o 3 [+ ) 9
A AN A A
ONCd ONCd ONCdONCd ONCdONCd
N o LN 1IN o TN
Cvv C Cvvc cv CVy cv CVy
Howodph o i ING

a a a
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third position of the syllable, labelled coda, and the IA verb stem caw is the outcome:

(71) Mapping between the skeleton and coda in (69a):

c G
/AN /AN
SERD L)
SO
(I:!W C.W

a a

In (70a), mapping of C to coda position cannot take place because the syllable
structure condition expressed in (41b) (repeated in (66b)) would otherwise be violated.

If unification is from right to left, the outcome can be totally different. There are
two possibilities here: the unification could start with the rightmost V's if one started
from the skeleton in the syllable structures in (67) or with the rightmost C if one starts
from the skeleton in the verb roots in (68):

(72) a. right to left unification of (67a)
and (68a), starting with the
skeletal elements in the

syliable structure

g

o
O NCd /N
bl ONCd
cCVv b
=

cvce } C'«‘ VC|
S EAER

a a

b. right to left unification of (67a)
and (68a), starting with the
skeletal elements in the verb
root.

0
| ONCd
C ]
cvce }=>C,V?V
L ¢
a a
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and (68a), starting with the
skeletal elements in the

123

b. right to left unification of (67b)
and (68a), starting with the
skeletal elements in the verb

syllable structure root,
A g A o
AN AN

oN&d 0 NCd 0o Ned ONCd
cvv }:»é$bc CVV}:@CV&$V
C VC | | CVvVce | I
| ’ I c l w | ‘ | c I w
C w a C w a

a a

We see here that RL unification starting from the verb roots (which have a C at
their right edge) produces the wrong result, but not unification starting from the syl-
lable structures in (67) (which have a V at their right edge). In that case, the outcome
(after spreading and mapping between the skeleton and the coda, shown in (70) and
(71)), would be the same as after unification from left to right. Note that, in this case, it
was necessary to specify from which structure — the verb root or the syllable struc-
ture — unification starts. We will come back to this below.

Consider now right to left unification of the trimoraic sylable structure in (67¢c) and
the biconsonantal verb root in (68a).

(74) a. right to left unification of (67c) and (68a), starting with the skeletal
elements in the syllable structure

A A AR

ONCdONCd

ONCdONCd
] AN | I N
cv.  Cvv } = CV CVVC
c Ve I‘I
‘ | (o4 w
c|w ]

a

Here, right to left unification would not link the first leftmost C of the syllable struc-
ture (67¢) to the first C of the verb root (68a). The outcome would be (after spreading
of both a2 and ¢ (recall that vowels and consonants are on different planes, so both can
spread) and mapping to the coda node) *cacaaw. The real outcome is cawaa.
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(74) b. right to left unification of (67c¢) and (68a), starting with the skeletal
elements in the verb root
o o

199N ONcaoNed
cCvV. CVV }=> CV CVV
CV ¢ | |

ll ! c w

[o4 w a

a

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

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 V’s, because these syllable structures have a V at their
right edge on the level of the skeleton), cf. (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 commutative, i.e., the result
would depend on the order of combination.18

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.

18 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.



(75) a. left to right unification
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of (67a) and (68b) of (67b) and (68b)

" A " A
?TCd ?TCd ?ﬁfd Oifd
cvV CVV '

= CvccC
CVCC} Py CVCC}=>?VV(1:(1:
BRRR blnt IIII b' n ot
b | n t i bint i
i 1

After spreading and mapping to the coda position this results in the forms bin(t) and
biin(t) respectively. The ¢ has been put between parentheses to indicate that it is not
incorporated in syllable structure. (biin(t) will change into been(?) as a result of Lower-
ing, cf. section 4.3.3) Unification of the trimoraic syllable structure in (67¢) and the

triconsonantal verb root (68c) yields:

(75) c. left to right unification of (67c) and (68b)

[+ [+

N N AN AN

?§N ?i@ ONCd ONCd
[ 1 N
cCvV cvv} = CV CVVv C
cv C [ [ [
|’ bl n t
b i
i

After spreading of ito the two V’s this produces the form binii(t) (binee(t) after Lower-
ing). Note that the rightmost C (the one that is linked to ) cannot map to the coda
position, as this is prohibited by the syllable structure conditions in (41) (repeated in
(66)). Later, during regular syllabification, which as demonstrated in section 6.3.2, is
only postlexical, this C will have to be syllabified. If it cannot be incorporated into the
onset of the syllable to the right, as is it can in binethin (-hin, aorist)), a new syllable
will be imposed. Because this syllable cannot be minimally satisfied by mapping to
unlinked C in the normal way (the onset cannot be filled, although this is required by
the syllable structures in (41) (or (66))), the existing syllable structure above nii (nee
after Lowering) will be delinked and deleted. Thus a new syllable is created, according
to the pattern in (41a) ((66a)). The material which belonged to the deleted syllable
structure is newly syllabified, effectively shortening this vowel:
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(76)

Note that the delinking of the original syllable is in line with the general assumptions of
lexical phonology, as proposed by Kiparsky (1982a,b). Postlexically, rules and proces-~
ses are not necessarily structure preserving.

If unification takes place from right to left, we should again distinguish between the
case in which unification starts from the skeletal elements that are part of the mono-~
bi- and trimoraic syllable structures in (67ab,c) or originates from the skeletal ele-
ments in the verb root. In the first case, the unification starts by uniting the rightmost
V's, in the second case unification starts by uniting the rightmost C's:

(77) a. right to left unification of (672)  b. left to right unification of (67a)

and (68b), starting with the and (68b), starting with the
skeletal elements in the skeletal elements in the verb
syllable structure root

A o A 2

/N /N
C,)I[\ICd (I)Il\JCd (,)?ICd ONCd
cVv } CV } ||
=3CV =
ceel U qves ITOET
b.nt blnt blnt bint
i i



(78) a. right to left unification of (67b)
and (68b), starting with the
skeletal elements in the

syllable structure
A g
?T\Cd ONCd
CVVv LN

=
¢ vecp@EvYce
| l Pl b ' nt
b nt i

i
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b. right to left unification of (67b)
and (68b), starting with the
skeletal elements in the verb
root

g
N A
e g
cyc ¢ P evecv
Ill | b'nt
bjn t i
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. bin(t) and bii(nt)
(bee(nt) after Lowering). Right-to-left unification starting from the verb root produces
incorrect, even bizarre results: *(bin)tii in both cases (after spreading, *(bin)tee after

lowering).

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

(79) a. right to left unification of (6 7c) and (68b) starting with the
skeletal elements of the syllable structure

o (o}
N A
PN N ONCd ONC
cCvV cCvy
= CV CVVCcC
C vVCcC } | I
| | B b Int
b | nt i
1

(79) Y. right to left unification of (67c) and (68b) starting with the
skeletal elements of the verb root

o o o o
AN AN
ONCd ONCd ONCd ONCd
[ AN [ AN
cv CvVVv }___> ?V CIVV$
AR AR
bl n t 1

i

Here, unification starting from the skeletal elements in the syllable structure in (79a)
produces the wrong results *bi(nt), after spreading and lowering *bibee(nt), whereas
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it should be binee(t). We see again that right-to-left unification does not produce con-
sistent results for the mono-, bi- and trimoraic syllable structures, and therefore
would violate the requirement of commutativity, as explained above.

4.4.3.5 Theoretical implications

We have demonstrated the workings of the mechanism of morphological quantity
specification in verb roots. Through a translation mechanism and unification with the
syllable structure conditions it produces a syllable structure for the verb roots. Hence,
this syllable structure erection is the result of the specification of quantity.

This does not constitute a refutation of our claim in sections 4.3.2 and 4.4.1, i.e, that
general syllabification in Yawelmani is only postcyclic (and postlexical). One should
bear in mind that only the verb stems receive a syllable structure through quantity
specification (by the rules in (63), (64) and unification with the syllable structure con-
ditions in (66)), even though additional affixes are available. Recall from section 4.3.3
that the morphological template insertion rules (26) (or (27)) proposed by Archangeli
can only work if the stage in the lexical morphology has been reached at which the
suffixes have already been added. This is so because it is in many cases the suffixes
which bear the diacritic determining which template is inserted (if there is no suffix
bearing such a diacritic, the diacritic of the verb root itself determines which template
is inserted). Because our mora assignment rules (61) replace Archangeli’s template
insertion rules (26) (or (27)), but are conditioned in the same way, this reasoning is
equally true for our mora insertion rules.

This means that even though the suffixes are present during the syllable structure
erection on the verb stems as a result of the application of the mora assignment rules
in (63), the rules translating the quantity into nucleus structure (64) and of subsequent
unification with the syllable structure conditions, these suffixes are not yet syllabified.
This is also true for the third consonant of the triconsonantal roots. This consonant, as
we have just seen (cf. (76)), is also syllabified only during regular, postlexical sylla-
bification. The reason for this is that it is not required as part of minimal syllable
structure (cf. (67)).

We conclude that the ‘template system’ as Archangeli terms it, is the result of a
very simple rule system given in (63), assigning one, two or three moras. The state-
ment that only V's in Yawelmani count for weight, plus the right to left mora-to-
nucleus translation result in the creation of that three weight structures, those given in
(65), comprising of a light nucleus, heavy nucleus and a light nucleus followed by a
heavy nucleus. Through unification with the syllable structure conditions given in (41)
((66)), these are transformed into full syllable structures. Finally, left to right unifica-
tion with verb roots, the only direction of application which does not violate the re-
quirement of commutativity, produces the observed verb stems.
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The advantage of our account over Archangeli’s templates is that general quantity
categories are used, which mostly by general principles (unification, the Elsewhere
Condition) and independently motivated statements (such as the syllable structure
conditions) produce the verb stems. An added advantage of our approach is that
Archangeli’s rule of Slot Deletion (29) is no longer necessary. In Archangeli’s approach
where the skeletal templates CVCC, CVVCC, and CVCVVC are inserted, the final C
has to be deleted in the case of a biconsonantal verb root.

44.4 Lowering

We assume the following lowering rule:

(80) Lowering
[-high] [high] tier

AN
VV > VV skeleton
V V
[] [] vocalic segmental tier

This rule differs from the one given by Archangeli (cf. (24)), in that a feature value is
assigned to a separate tier, which we have called the [high] tier. It is a feature adding
rather than a feature changing rule. Because the feature specification assigned by the
Lowering rule is on a specific tier, it is assumed that for phonetic interpretation, this
specification overrides the more general specification on the vocalic segmental tier.19

The advantage of this analysis is that it is not necessary to posit a copy rule, which
Archangeli does for Yawelmani, in order to prevent the first vowel of a CVCVVC tem-
plate to lower also. As pointed out in section 4.3.3, this first vowel does lower in
Gashowu, which is why Archangeli assumes spreading for that closely related dialect.
To us it seems strange that a copying rule applies to one dialect and a spreading rule to
another. Spreading is a fairly general process (although for Yawelmani we have to limit
it to stems), but copying although fairly common in reduplication analyses is much
more specific. Also it must operate concomitant with the rules in (63b,c) (or Archan-

19 If one assumes Archangeli’s theory that the default value is [+high]; there is no overriding
of a feature, because the default feature has not yet been assigned (it is assigned only later
in the derivation. (We do not go into Archangeli’s underspecification theory here, because
it falls outside the scope of this dissertation.) Also, if one assumes underspecification the
Gashowu Lowering (cf. below) is genuinely feature adding. If one assumes, on the other
hand, that the feature specification of the segment on the vocalic segmental tier contains a
specification for [high], this feature specification is replaced by [-high]. In that case, the
Gashowu Lowering rule is actually feature changing.

A slightly different solution would be that for both dialects, Yawelmani and Gashowu,
the feature [ -high] is assigned on separate tier, but that the domain for the application of
this is the syllable for Yawelmani and the foot, (or, perhaps, the phonological word), for
Gashowu (Norval Smith, personal communication).
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It can be concluded that the nominal dative plural inflection (apart from plural forma-
tion) does not contain a schwa.21

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 /dunkl+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:

(57 o o
/N N

ONCd (l)I\IICd

|

SYGEES = SYSore Ve ey
dunkln donkln dungkln

This produces the form [duer}n]. The postlexical variation rule in (6) can optionally
change this form into [ dunkaln].

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) Liden /le:dan+n/ [le:den] (~ [Ie:dp]) ‘(the) shops’ (dat. plur.). Degemination
is also found in certain other cases, e.g., in (er) lidt (ein) [Ic:t] ‘(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 Niheres ‘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 (6) 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) (=1(6)) postlexical variation rule

c o

TN

o NG = O N Cd

I AN
3 [+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

vV ¢ > VvV ¢
I e

s [+sonl [+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
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One thing should still be said about what happens after the application of Lateral
Nucleus Delinking. One could think that simple one-to-one association (mapping)
could again link C dominating ] to the nucleus. Thus, the application of mapping would
simply reestablish the situations before the application of Lateral Nucleus Delinking
(6). However, because of the general (meta-)convention (proposed by, among others,
Odden 1981) that general conventions like the association (mapping) convention may
not recreate, in the same stage of the derivation, links just destroyed by specific rules
(in the same stage of derivation at least), the only way left to remedy the unlinked
status of subsyllabic constituents and unlinked melodic elements is for alternative
conventions (Spreading, Default Value Assignment, Dumping) to apply. Therefore, if
Lateral Nucleus Delinking (66) applies, default value assignment will introduce aV as a
skeletal element, and application of default value assignment one level lower will sub-
sequently introduce a schwa. Dumping will link the C dominating / to the coda node.

We have concluded that the Postlexical Variation Rule (58) is largely superfluous.
The major part of the forms for which we provisionally posited this rule is explained by
the workings of the default value assignment and spreading, postlexically applying be-
tween the levels of the skeleton and the melody. The only specific rule needed is that
of Lateral Nucleus Delinking (66). This rule applies to a very specific category (lateral
liquids). This is exactly what we would expect. Specific processes can be assumed to
be the result of specific rules. General processes are the result of generally applying,
cross-linguistic conventions. An additional advantage of lateral nucleus delinking over
the provisonal postlexical variation rule (58) is, needless to say perhaps, the fact that it
is a genuinely single rule, involving one, single, operation (but whose application is fol-
lowed by the application of other, independently motivated, operations).

5.6.1 The Onset-Nucleus Contour Constraint

It should be noted that spreading in configurations like (61)) should take place only
from right to left (i.e. from coda to nucleus position) and not from left to right (from
onset to nucleus position). If it did apply from left to right, the form in (2n), repeated
here as (67).

(67) Engel [enl] ‘angel’

would receive as an additional possible pronunciation: *[enl]. The forms in (68) show
the spreading operation in the second syllable for both forms.
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683 * ([eijW e (*[eijw
% 1 ]
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] ) H f
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-23 14 HOE ] (69).11
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! *
2,3
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> 7
1
- $ # ! ! #
*$ +,6L L63. A C +6+,16 -7t/
+,82 56 ¢ ? +,61 , 4+ = >4 +,67 643 ! K
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In 'liber,setzen (‘cany across’) [y:] is long and tense under full stress while the corres-
ponding vowel in ,Uber'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.
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" ! ? 4,61 +3

.873 Vowel Lengthening (Kloeke 1982)23

<

L v [+long] 7/ \stressJ
LU
: ! ! !
i ! *A
1 H 1
I H *
% ! H ¥ H
1 # I 1 * 0
! # # H i
H ! ! H
! *
! g 2,34 K
# .8+3 .
# I+ 1,3 L3
.8+3
( (R =rhyme)
)
H H
; ! ! !
* % # !
! * % H
1 I | H I I
!
= H # ;1 *
( - £)H A
! ! ! ! s
;! H .-63 L .81315

23 Kloeke uses .9 | @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).

Z2» Cf. note 22.
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(72) Modern Dutch:

I ..

h e Y @ n
If the structure of this form is reanalysed as a hierarchical syllable structure like in
(72), where there is a rhyme domain, we get (here with skeletal slots indicated):

(72) /o /
ONCd ONCd
| ..

CV CVC
I [
h e X @ n

We see here that y has spread from the domain of the onset to that of the coda,
whereby a possible rhyme domain restriction to spreading has been violated.

A fourth possibility is a constraint against a structure in which an onset and a nu-
cleus of the same syllable are linked to the same segment. We think that this is the
genuine reason for the fact that there is no rightward spreading from onset to nucleus.
We formulate this restriction as the universal Onset-Nucleus Contour Constraint:

(73) Onset-Nucleus Contour Constraint (ONCC)

Tautosyllabic onset and nucleus nodes may not be 11nked to the same
melodic element.

Note that this single statement entails the prohibition of two types of structure:

(74) a. = o b. % o
/TN /TN
O N .. O N ..
N I
X cCVv
N
X

In (74a), the X’s refer to segments, or to be more precise, to skeletal slots. In (74b),
the lower cases x’s represent melodic elements.

The Onset-Nucleus Contour Constraint (ONCC) is motivated in several ways. First,
there is simply an empirical reason. It is generally and possibly universally the case
that segments may spread from a nucleus to a subsequent onset, but not from an onset
to a subsequent nucleus. For an illustration, let us look at two instances of Spreading
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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:].
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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! ! 20 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 += =] 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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the morphemes as done by Wiese. This is not at all strange. In fact, the picture is quite
familiar in other languages displaying some degree of inflection. In the contrary, it
would be quite novel if, as Wiese proposes, so many morphemes for different cat-
egories would have the same underlying phonological shape. To account for the dif-
ference in behaviour, Wiese proposes that the domains of application of a phonological
rule (in this case, his rule of Schwa Insertion (19)) are specified in an extremely de-
tailed way. This would make German essentially different from most other inflectional
languages. In our analysis, German is in fact not that different from other languages.
The difference in behaviour of the morphemes of different inflectional categories is
the result of a difference in their underlying shape.

It should also be noted that in explaining difference in surface behaviour of ele-
ments, there is, in generative phonology (as well as in grammar in general), a move-
ment away from rule specificity to differences in the lexicon, combined with general
principles. Our analysis is in line with this movement, while Wiese in fact proposes a
very specific rule domain specification (because of this specificity, his analysis is in
fact less far removed from the linear analyses of Wurzel (1970), Kloeke (1982), Strauss
(1982) as one would think at first sight).

In our analysis, no abstract elements (which themselves never show up phonetic-
ally) are posited (like Wiese’s X elements); morphemes that show up uniformly as a
single schwa are simply underlyingly an skeletal slot, which is spelled out as schwa by
default value assignment.

This brings us to Issatschenko’s analysis. Recall from section 5.4.2 that Issatschen-
ko (1974) assumes two types of schwa, schwa constans and schwa mobile. Because,
working in the structuralist framework, Issatschenko did not have the notion of phono-
logical rule at his disposal, he posited these as two phonemes with the same phonetic
shape. Wiese 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 mobile, it
is only accidental that the two elements have the same phonetic shape. Apart from the
fact that this coincidence would certainly not be fatal for Issatschenko’s analysis (see
our discussion of this in section 5.4.2), we see that we have actually removed this
coincidence: there are not two different phonemes. As we have just seen in the pre-
ceding section, the phonetic value of both types of schwa is the result of the same
default value assignment to a skeletal slot. The only difference is that for the epen-
thetic schwa (the mobile) the V to which the default value is assigned is itself the
result of a default value assignment, i.e., assignment to the nucleus.

We thus see that in our analyses, the essence of Issatschenko’s insight is main-
tained.

A further point should be made. In our analysis, we have used the working of default
value assignment on two different levels, that of the subsyllabic nodes (like nucleus,
onset) and that of the skeleton. The fact that we invoked the working of this principle
on two different levels does not weaken our theory, but rather, it strengthens it. This
is so for two reasons.
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First, if we assume that default assignment is really a general principle, one would
assume it to be operative on every 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 an .
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.

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.zittern emPh-[tSitorn] (~ [tS1tn]) ‘to tremble’
b.betteln  [betaln]  (~ [betin]) ‘to beg’

(80) a.sidderen [sidsran] ~ [sidera]
b. bedelen [be:dslen] ~ [be:dsla]

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.atmen [atmen] (~[atmn], *[atemen]) ‘to breath’
b.regnen [Regnen] (~ [Regnn] *[regonan]) ‘to rain’

(82) a.ademen [a:domen] ~ [a:doms]
b. regenen [Rre:yanon] ~ [Rre:ysna]

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

(83) dunkle [dunkle] (*[dugksle]) ‘dark’ (adj. + case suffix)
(84) donkere [donkare]

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., Schonfeld 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 phonologists, (Rennison 1980, Wiese 1986, 1988), we assume
that a reanalysis has taken place in the history of High German (and other dialects),
“the earlier processes of vowel reduction and deletion haven been reinterpreted as a
single rule of s cJhwa-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 /dunkl/), they have been erased as underlying elements (by
underlying elements we include, of course, an empty skeletal V slot, which is spelled
out as 3).

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 [dunklen] (~ [dunkin]) ‘dark’ (adj. + case suffix)
b. (im) Dunkeln [ dunksln] (~ [dunk}n]) ‘(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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position, i.e., in a position before the main phrasal stress. Cf. the German and Dutch
forms in (86).

(86) a. das [dunkle] Haus (Ger.) ‘the dark house’
b. het [dongkora] huis (Du.) id.

For the Dutch form in (86b), many speakers of Dutch, including the author, have the
tendency to elide the first schwa of the adjective in this pre-main stress position
making it [donkra]. This elision is standard in poetry and songs, wherever it is re-
quired by the metre. It very probable that the same process was operative in the his-
tory of German. In predicative position however, as well as in the nominalised usage of
the adjective, the main stress of the phrase is on the adjective. It is commonly ob-
served that elision of a segment when the element to which it belongs (here: the
phonological word) is in a position of main stress, is not likely to happen, because
there is a resistance against the reduction of the number of feet.
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In the forms in (5), the prevocalic schwa has been deleted (in (Sa) this is reflected in
the orthography). In the corresponding forms in (6) where the schwa is in precon-
sonantal position, this has not happened.2

6.2.2 Type B: postvocalic schwa deletion

The second type of apparent schwa-deletion we would like to mention is postvocalic
schwa deletion. We will call this type of schwa/zero alternation type B. Cf. the forms
in (7), where the past participles, adjectives and nouns are followed underlyingly by a
feminine gender marker +a.

(7) a. entendue /d&tddy+s/ [dtady] ‘heard (fem.)
b. jolie /30li+a/  [30li] ‘pretty’ (fem.)
c. risée /rise+a/ [Rise] ‘laughed at' (fem.)

The forms in (7) can be contrasted with the corresponding other participial and ad-
jectival forms to show that schwa is underlyingly present in the feminine forms of the
adjectives and participles. However, there is a complication. In these forms too, schwa
is deleted (in Standard French at least). Its presence can be traced because if there is
no schwa underlyingly, final consonant truncation takes effect, cf. (8),(9).

(8) a. plate /plat+a/  [plat]  ‘flat’ (fem.)
b. jalouse /3aluz+a/ [3aluz] ‘jealous’ (fem.)
c. comprise /k3priz+o/ [k3priz] ‘understood’ (fem.)

(9) a. plat /plat/ [pla] ‘flat’ (masc.)
b. jaloux /3aluz/ [3alu]  ‘jealous’ (masc.)
c. compris /k3priz/  [k3pri] ‘understood’ (masc.)

In (9) the obstruents are deleted, but in (8) the deletion is bled by the presence of

schwa. Today the consonant truncation process has become heavily morphologised.
Nevertheless it provides us with the indication of what in linear phonology is tradition-
ally seen as an underlying schwa.3 Additional motivation for the presence of schwa is

2 The schwa is not deleted if it is followed by an h aspiré ‘aspirated b’ (sic), an element with-
out phonetic content (except in certain Northern French dialects, where it may have the
value [h]). In those cases (like le haricot [leariko] ‘the kidney bean’, dehors [deor]
‘outside’, the schwa preceding this element is realised even if it is within the same intona-
tional phrase. We will come back to this in section 6.4.5, footnote 13.

3 In “Concrete Phonology” (Tranel 1981) this analysis is not accepted. Instead of a deletion of
the final consonant in the masculine form, the feminine form is arrived at by way of sup-
pletion. This entails a considerable extension of the information included in the lexicon
because the quality of the final obstruent is not predictable. For this reason, Tranel’s (1981)
account is rejected by most phonologists.
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that in southern (Midi) French, as well as in poetry, the final feminine marker schwa is
not deleted.

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-internally, 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.# Examples 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’ a. tu devenais [ ty.ds.va.ne]
b. tu devgnais [tydsvne] c. tu dg¢venais [tyd.ve.ne]

(11) Henri devrait partir ~ ‘Henri would have to leave’
a. Henri devrait partir [d.ri.da.vre.par.tir]
b. Henri d¢vrait partir [&.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 [3akdovrepartir] ‘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.

4 We might also add the environments VCO__ LV and VC__LGV. However, Morin (1982)
shows that especially word-internally, the schwas in these environments do not usually
alternate with zero. According to him the schwas have been “stabilised” (i.e. are of the
nonalternating type (on this, see section 6.4.1 below). The alternation which word-internal
schwas display in certain word categories in these enviromments (in verbal forms like
gard(e)rai ‘will keep’ and résist(e)rai ‘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.
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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
CCJ__[CV. See the examples in (13):

(13) a. un contact pénible [ &k3takt(s)penibl] ‘a painful contact’
b. un index formidable [ @&né&deks(a)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 very word schwa in French illustrates, i.e., (14c):

(14) a.schwa[Jva] b.chvalfva] c.cheva [[oval

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 [rovane] ~ [rvane] demain  ‘come back tomorrow’
b. te fais [tofe] ~ [tfe] pas de bil ‘don’t worry’

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 l'autrg [3ovwalotr] ‘I see the other’
b. voild mononcl¢g [vwalam3n3kl] ‘there is my uncle’
c. laterre estplat¢ [latereplat] ‘the earth is flat’

d. la route est longu¢ [larutel3g] ‘the road is long’
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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 syliabified,
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 direct result 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 consonant/zero 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 result of syllabification has been made by Tranel
(1987). We will treat this proposal here briefly.

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).

6 For criticisms of our (1982, 1988a) proposal see Spa (1987, 1988).

7 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 tf in te fais pas de bil
[tfepadbil]. 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\
(l) R

|

cC v » CV

Tranel claims that this rule corresponds to the ‘CV rule’ by Steriade (1984) and the
Onset Creation Rule by Hyman (1984, 1985).8 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 (21a).

(20) skeleton: Y where v is some vocalic value
melody: v

(21) skeleton: a. b. \ll
melody: e []

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 (1b), (2b), (3b), repeated here as (22a,b,c).?

(22) a. belon [bal3]  (kind of oyster)
b. pelage [pslaz] ‘hair’ (of an animal)
c. belette [bolet] ‘weasel
d. pelouse [paluz] ~ [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). What 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

8 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.

9 The stability of schwa in belette and pelage can be contested. According to the pronun-
ciation dictionary of Warnant (1968) the schwas in these words are optional.
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forms like (10c), where the schwa is automatically realized as zero since it not inte-
grated into a syllable (see Harris 1983: 35).
(Tranel 1987: 851)

The form “(10c)” of Tranel’s paper is given here as (23) (Tranel 1987: 849). It concerns
the case where a consonant followed by a schwa is preceded by a vowel.

(23) ajeter [azte] (= [afte] by voicing assimilation) ‘to throw away’

In (23), the 3 is syllabified into the first syllable. Unfortunately, Tranel does not pro-
vide the reader with a structural illustration how the syllabification of the consonant
“leftward into coda position” exactly takes place. In particular, it is not clear whether
he uses the term ‘coda position’ simply to indicate postvocalic tautosyllabic conson-
ants linked to the rhyme, or whether ‘coda’ is a genuine node. Therefore, we cannot be
clearer on this in our rendering of Tranel's theory.

The structure of the floating schwa in (21a) accounts for the apparent deletion of
schwa in prevocalic position (alternation type A). There are no word initial, or intra-
vocalic, schwas in French (our analysis of French syllabification to be presented below
predicts they cannot exist, cf. section 6.4.5), hence all prevocalic schwas are pre-
ceded by a consonant. This gives the following configuration (taking the form in (5a)
Ihomme, as an example):

(24) c
N
T R
skeleton C vV C = C vV C
[ (Basic Syllable [ [
melody 1 @ om Formation (19)) l 3 om

The schwa is ‘bridged’ by Basic Syllable Formation (19) which has only access to
skeletal slots. In this way the syllable [lom] is formed and the schwa remains floating.
(The mis incorporated into the syllable by “leftward syllabification into coda position”,
of which, as already mentioned, Tranel does not give an explicit account.)

If an unsyllabified consonant precedes the floating schwa, it is syllabified by a late,
language-specific rule, with direct access to the melodic tier, Schwa-syllable Forma-
tion.

(25) Schwa-syllable Formation (Tranel 1987: 851)

7\
§
fo- gy
[(F] » (F] »
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there are two major drawbacks to his explanation.

The first one is inherent to the rule approach to syllabification. Recall from chapter
4, section 4.3.1, and chapter 5, section 5.3.4, the special rules that were used to incor-
porate unsyllabified segments into syllable structure. They are repeated here as (32)
and (33).

(32) Archangeli’s Yawelmani Epenthesis (= (12) of chapter 4)

G
I

g->X/_X

(33) Schwa Epenthesis (Wiese 1988) (= (19) of chapter 5)
a. #->V/_Xlyord
b. Associate an empty V with schwa

Recall from the respective chapters that X’ in Archangeli’s notation and X in Wiese’s
mean an unsyllabified skeletal slot. The criticism that can be raised against these rules
(apart from the one which we have already mentioned in chapters 4 and 5, i.e., the fact
that their structural descriptions refer to a segment’s unsyllabified status), is that they
happen to create an output that is syllabifiable, whereas their input is not. A real link
between syllabification and the existence of these rules is not established. Therefore,
these rules form a conspiracy with syllabification itself in order to create a permissible
syllable structure. Let us consider Tranel's rule of Schwa-syllable formation (25). In
contrast to regular syllabification (i.e. the Basic Syllable Formation (19) and the coda
syllabification into coda position (whose exact nature, as mentioned, remains a mys-
tery)), Schwa-syllable formation (25) is a fairly specific rule, especially devised to
incorporate floating schwas. This means that syllabification of the floating schwas does
not come from general principles (or independent rules), but is the result of a rule that
works only on the floating schwas. We see that there is a strange collaboration, or
even a conspiracy, between the floating nature of schwa and Schwa-syllable Forma-
tion (25).

The second drawback of Tranel's analysis is that it cannot account for the varia-
bility of schwa deletion, especially, but not exclusively, in the case of several subse-
quent schwas. This can be seen in examples like (10), which we repeat here as (34),
(35) and (36) (Dell 1973: 245; 1985: 248-249):

(34) tu devenais ‘you became’
(35) laqueue de ce renard ‘this fox’s tail’
(36) il a envie de te le demander ‘he feels like asking it you’

These forms have the following possible pronunciations (with syllable boundaries in-
dicated by “.” (the listings of possible combinations of realisations and nonrealisations
of schwa are exhaustive):
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(37) a. tudevenais [ty.ds.va.ne]
b. tu dev¢nais [ty.dsv.ne]
¢. tudgvenais [tyd.va.ne]

.laqueue de ce renard  [lake.ds.so.ra.nar]
.la queue d¢ ce rgnard  [laket.sor.nar]

.la queue d¢ ce renard  [laket.ss.ra.nar]
.la queue de ce r¢nard  [lake.ds.sor.nar]
.la queue de cg renard  [la.ke.dss.ra.nar]

(38)

o a0 o

. il a envie de te le demander  [ila.d.vi.de.te.ls.ds.md.de]
.il a envie d¢ te 1¢ demander  [i.la.d.vit.tol.do.md.de]

. il a envie d¢ te le demander  [ila.d.vit.ta.lo.do.md.de]

. il a envie de te I¢ demander [ila.d.vi.do.tal.do.md.de]
.il a envie de t¢ le demander [i.la.d.vi.dst.]o.do.md.de]

. il a envie d¢ te le d¢mander  [i.la.d.vit.to.lod.md.de]

g. il a envie de t¢ le d¢mander  [i.la.d.vi.dot.lod.md.de]

h. il a envie de te le d¢mander [ila.d.vi.do.te.lod.md.de]

(39)

- 0 A0 O e

In (38b,c) and (39b,c.f) the d has changed into ¢t by regressive assimilation (but in
(39b,c,f)it is not degeminated).10 Tranel’s account predicts that only the forms in
(37¢), (38¢) and (39¢) can occur. This is so because the d in both (37), (38) and the
first din (39) is taken into coda position and the v in (37), the d as well as the tin (3),
and the ¢, ], and the second d 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 va in
(37), s2 and rain (38), ts, Is and doin (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) Basic Syllable Formation: o
VAN
O R
[
CV » CV

"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,

10 Dell (1973: 245, 1985: 248-249) does not display the voicing assimilation in his phonetic
forms of (38), (39).
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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 sylia-
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, mapping (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, dumping and spreading 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) French Syllabification

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

optional syllable structure imposition, triggered by as yet unsyllabified
empty V's (alternating schwas), followed by mapping;

dumping;

syllable imposition triggered by consonants;

o0 C

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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(46)3. [0} o]
A A
SIS
CVCVCVCV = CcVCecVvVevVey =
I [ || (433) | | | | [
t yd v n e ty d v ne
(o) (o] g o

ANEVANERAN A

i g o
= CV CV CV CV = (43¢c)na. = (43d) n.a.
(43b) | | | | |

ty d v ne

In this form, dumping (43c) and syllable structure imposition by consonants (43d) are
not applicable because there are no unsyllabified consonants left after the application
of (43b), the optional imposition of syllable structure triggered by empty unsyllabified
V's. After the filling in of the default values for the empty V’s, this form comes out as
[tydsvene], which is indeed one of the possible phonetic outcomes (cf. 37a).

Let us now consider possibility (ii) — the leftmost empty V triggers syllable struc-
ture imposition, but the rightmost does not. The first stage of the derivation of the
form (imposition of syllable structure triggered by full vowels) is the same as in (46a);
therefore we do not repeat it here. The difference starts with the application of (43b):

(46)b [ [} g [0} o]
N\ N\ ANETAY A
SR LD 8 (O
CvcCecvCecvVvecy > CcVcecvecvVcey =
[ | | | (430) | | | I fol
ty d v ne ty d v ne

o o o
AYEA A
ON ON ON
AN ||
= CV CVC V CV = (43dna.
(@) | | 1 1
ty d v ne

In (46b), when (43c) (dumping) takes effect, one C is unsyllabified and dumped to the
nucleus node. This happens because the resulting syllable (CVC) is a permissible syl-
lable in French, and does not violate the syllable structure conditions. Syllable struc-
ture imposition triggered by unsyllabified consonants cannot take place, because there
are no consonants left which are not incorporated into syllable structure. Therefore,
after default value assignment of schwa to the empty syllabified V, the outcome is
[tydavne]. This is another of the possible realisations of tu devenais (cf. 37b). The
second empty V has not been incorporated into syllable structure and therefore re-
mains phonetically unrealised.
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(52) a. o b. o o
/\ /\ A
ON ON ON
N 1A |
CVCCV Cv CCV
N A I
lotr l o tRr

The attraction force here is stronger, and as a result the attraction is obligatory. This
is so because the force is the result of the influence of the final, primary, stress. We
now assume that the unsyllabified C dominating ¢ and rin (51) is attracted into the final
syllable of the phrase:

(53) o
AN

o

R~
CCV

[
t R

—_—— -0
°—<

This produces the highly marked syllable ending tr.13 If, after the attraction has ap-
plied, syllable imposition applies triggered by an empty V (schwa), then the following
situation arises:

(54) o o
A AN
ON ON
cCvcecce Vv
|
lotR

The empty V is linked to the syllable whose imposition it has triggered. We now see
that there is no C available for the onset to be mapped to, because tand r are linked to
the former syllable and are maintained there because the attraction force persists. The
result is a syllable which has no genuine lexical phonetic content at all. By “lexical
phonetic content” is meant phonetic information at the level of the melody. The only
content it could get is the default value of V, viz. . However, there are reasons to as-
sume that before it gets this default value because of the deficient character of the
syllable, it is deleted (except in one style, to which we will come shortly). The deletion
takes place by convention which we give in (55):

(55) Deficient Syllable Erasure
Delete any syllable devoid of lexical phonetic content.

13 Probably because of the highly marked status of this syllable ending tr is often simplified:
quatre [katr] ~ [kat] ‘four’. The deletion of & in this environment is obligatory in certain
dialects, like Quebec French.
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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. ¢ b. ¢
AN N
ON ON
| 1
C cV

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 Vonly 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
not 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 [@&k3takt(s)penibl] ‘a painful contact’
b. unindex formidable [é&n#deks(a)formidabl] ‘aterrific index’

The appearance of the syllable-final stop-liquid clusters b/ and dI in these examples
are explained in a way fully parallel to the tr cluster in I'autre. We still have to account,
however, for the optionality of the appearance schwa in contact(s), text(s) 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: un contact and pénible, for (57b): un texte and formidable. 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 ¢ to the former syllable will take place, parallel to the attraction of
Rin autre in (52)-(54).
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c. o
A
ON

I,
= CV V C = (43d)na.
(43¢c) | [

1 o m

As we see, the empty V in prevocalic position does not trigger the imposition of a syl-
lable structure (In this position the empty V itself is always preceded by a consonant,
hence a syllable is built over it by association of the onset node which is part of the
syllable imposed by (43a)). This fact accounts for the absence in poetry of phonetic
forms like *[lsom] for (60), whereas the fact that postvocalic schwas are linked to
syllable structure at one stage of the derivation explains why we do find in poetry pho-
netic forms like *[ dtddys ] for (58a).14

6.5 On the organisation of the phonological grammar

French, we should consider the theoretical implications of our proposal, against the
background of the syllable assignment theory presented in chapter 1 and the analyses
of syllabification and syllabically conditioned alternations of other languages presented
in chapters 3 to 5.

14 Words containing a so~called h aspiré ‘aspirated ' (sic), already mentioned in section 6.2.1,
note 2, like Is haricot [1aariko ], *[1ariko] ‘the kidney bean’, can be analysed as containing
a C on the skeleton which is not linked to an element on the segmental tier. This element
will be mapped to the onset (but will not receive a phonetic value), and therefore the !
cannot be mapped to the onset:

G c G g G ] ]
A NN AN AN AYEAY
PNONGN O ONONON

CVCVCVCV = cCcVCcVvVcCcvVvce: = CVCVCVCV =
| I I (43a | It 1 b1 (43b) | I T I B
1 a Ri ko 1 a rRi ko 1 a rRI ko

= (43c) n.a. = (43d) n.a.

If optional syllable structure imposition triggered by empty V's does not apply, the first syl-
lable of the form will be imposed by virtue of (43d) — syllable structure imposition trig-
gered by consonants (here the C dominating I). The derivation in this case is (after the
application of (43a)): s o o

/\ FAYERPAN /?\

ON ONONON

=» (43b) n.a. => (43c) na. = Pt
@o gvEV ey Ly

1 a Ri ko

Both possibilities, application and non-application of (43b), lead (after the filling of the
empty V with its default value, ) to the same outcome, [1aariko ].
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labification and then (after the subsequent application of mapping and dumping) only
syllabification triggered by leftover (as yet unsyllabified) consonants. Because mapping
and dumping take place throughout the phrase before the triggering of syllable struc-
ture imposition by leftover consonants, the question of which consonant of two ad-
jacent consonants is syllabified first is not determined by the direction of the process
of scanning for unsyllabified skeletal elements in (43b) and (43d), but on the question
regarding which of the consonants has already been incorporated in syllable structure
by mapping or dumping at the time when syllable structure imposition by leftover con-
sonants (43d) applies. Let us take the epenthesis in (13) (repeated in (47) and here in
(62)).

(62) a. un contact pénible [&k3takt(a)penibl] ‘a painful contact’
b. un index formidable [@né&deks(e)formidabl] ‘a terrific index’

We have already shown part of the derivation in (48). We return to this derivation here
and now start at an earlier stage. After the imposition of syllable structure (43a) trig-
gered by full vowels and one-to-one mapping, the syllabic structure of (61a) is as in
(63a).

63) a. o© o o o o
VANVANEEVAN N AN
e
V CV CV CC cCvVv CcvcCcCc V
I I R I O T I I I
& k3 ta k t pe nibl

Then stress will be assigned, as pointed out in section 6.4.5. The syllable containing i
will receive main stress and as a result of this, as shown in the same section, the C’s
dominating the b and the / will be attracted to this syllable:

63) b. o o o o o
AN A AN AN
ON ON ON ON ON
[t 1 LR~
VCV CcvVv CcC (Il\lf C|\|/(|2C A"
I R T R B I
& k3 ta k t pe nibl

Then, (43b), syllable structure imposition triggered by empty V's, takes effect, fol-
lowed by mapping. Recall from the previous section (see form (50)), that stress attrac-
tion must have applied before (43b) applies (in fact stress attraction applies once the
stress has been assigned).



214

63)c. o o o o o c
VANV ANEEVAN AN AN AN
ON ON ON ON ON ON
o [ | | IR~ I
V CV CV CC CV CVCC Vv

I T T (O B [ [

@ k3 ta k t pe nibl

We have now reached the stage where dumping applies. The C dominating the ¢ cannot
be dumped to the onset of the next syllable, because fp is not a permissible onset in
French. C dominating ¢ cannot be dumped to the third syllable (the one containing V
dominating a) either, since this would be nonlocal dumping, which we can assume is
forbidden. Hence C dominating t cannot be dumped at this stage to a subsyllabic node.
C dominating k cannot be dumped rightwardly (to the fourth syllable) since here again
the dumping would be nonlocal. (in addition this dumping would create also a non-
permissible syllable viz. kp). It can, however, be dumped to the nucleus of the third
syllable, the one containing V dominating a:

(63) d. o© o o o o o
NN A AN AN N
ON ON ON ON ON ON
I AN [ | | IR~ {
V CV CvC C CV CVCC \"%
R I T I I [ I I
@ k3 tak t pe nibl

As already described in section 6.4.4 (48b), through the fourth clause of the syllabi-
fication mechanism (43d), a syllable structure imposition takes place triggered by the
as yet unsyliabified consonant:

63)e. ¢ o o} o o o o
AN NN AN AN AN AN
ON ON ON ON ON ON ON
Pl N R~ J
VCV CVC CV CVv CVCC Vv

O N O B B T T I I

@& k3 tak t pe nibl

Then, as already described in section 6.4.3, default value assignment takes place
twice, filling the empty nucleus with a V (on the level of the skeleton) and filling this V
with schwa (on the level of the melody). (Also, because of Deficient Syllable Erasure
(55), the final syllable is deleted.)

63)f. o o o j o c
NN A ANEA AN
ON ON ON ON ON ON
T 1 N N T N T B A
VCV CVC CV CV CVCC
I T O O
@& k3 tak ta pe nibl
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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 ¢ remains unlinked to syllabic structure until (43d) (syllable
structure imposition triggered by as yet unsyllabified C's) takes effect, while C domi-
nating / 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).

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 syllabified (in a hypothetical language)

cvccc
N

opra

(65) leftward syllabification

a. imposition + mapping b. dumping ¢. imposition + mapping
(rightmost syllable) (next syllable to the left)

o o o o

A A N N

ON ON ON ON

il = A1 = 11 Al

cvcCccCcc cvceccce Cv CCC

[ B N [
opra kopra ko pra
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(66) rightward syllabification

a. imposition + mapping b. dumping c. imposition + mapping
(leftmost syllable) (next syllable to the right)
o g o o
AN A A A
ON ON ON ON
[ = N = | N |1
cvccce cvccec cvccc
[ T [ I I I T
kopr a kopra k opr a

There is an additional, interfering principle that says that the onset should not be left
empty if a consonant can be linked to it. That means that in the case of rightward syl-
labification an intervocalic consonant is syllabified to the latter syllable. This fact has
been mentioned by, among others, It6 (1986: 5, 1989: 223). It has been expressed in
the Onset Principle (Itd 1989: 223):

(67) Onset Principle: Avoid 4[v]

This principle (in the form as It6 expressed it or in some related form) should come
into operation when a rightward syllabification has produced the following configura-
tion (we take the hypothetical form kopa), after syllable structure imposition of the
first syllable, and dumping of the C dominating p to this syllable:

(68) a. ¢
A
ON
I N
CvcCcy
[ 11
kop a

Then, syllable imposition and mapping will create a second syllable:

(68) b. ¢ o
A\ A

72

C
|
p

x—0—0
o—<
o — < —Z

Here, the because of the Onset Principle, the C dominating p will be delinked from the
nucleus of the first syllable and linked to the Onset of the second one:
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(71) 1e fer [1ofer] ‘the iron’

(72) a. b. o c. © o
AN AN A\
PN N 9N
CV CVZC CV CVC = CV CvVvC =
| || @ oy (3w BE
1 fenr 1 fer 1 fer
d o o
AN A\
ON ON
N TN N
(43¢c) C|V C|YC| (43
1 fer

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 [stasj3] ‘station’
b. strict  [strikt] ‘strict, precise’
c. spécial [spesjal] ‘special’
d. scandal [skddal] ‘scandal
e. scrupule [skrypyl]l ‘scruple’
f. sphére [sfer]  ‘sphere’

Word-internally, 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.kylte.] ‘to auscultate’
c. astuce [.astys.] ‘craft
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Lowenstamm invokes the rule of Closed Syllable Adjustment (which changes e and
2 to £ in closed syllables) to show that this is indeed the correct syllabic division.1é
The rule apparently functions to produce ¢ in the second member of pairs as:

(75) a. étudiant  [etydid] ‘student’
b. estudiantin [estydidté] ‘typical of students’

(76) a. gérer [3erel ‘to manage’
b. gestion [3estj3] ‘management’

(77) a. féter [fete] ‘to celebrate’
b. festin [fest#] ‘festive’

It can be seen that in forms like (75b), (76c), and (77¢) the s must belong to the first
syllable because the rule of Closed Syllable Adjustment has applied. Lowenstamm pro-
vides additional motivation for the syllabic divisions in (74) by mentioning the fact that
there are many French words starting with € followed by s + stop, as in (78), but there
are no words starting with e followed by s + stop.

(78) a. Esquimau [eskimo] ‘Eskimo’
b. espoir [espwar] ‘hope’
c. estomac [estoma] ‘stomach

Hence, it can be concluded the s+obstruent is not a normal permissible onset in
French. The question then arises how it is possible that we nevertheless find this
cluster word-initially.

Although it is not the main aim of this work to explain these facts, we will go into
this briefly, as the s +obstruent clusters could be adduced as a counterexample to the
analysis just proposed involving the rightward dumping of a skeletal element to a sub-
syllabic node.

We think that it is necessary here to briefly consider the history of French. In Latin
the combination s+stop was as an onset allowed both word-initially and word-medial-
ly. Examples are given in (79):

(79) a. stare [sta:re] ‘to stand’
b. spectare [spektaire]  ‘to look at’
c. scire [skizre] ‘to know’
d. constare [ko:nsta:re] ‘to stand still’
e. exspectare [ ekspekta:re] ‘to expect’
f. conscire [ko:nskizre] ‘to be aware of’

In the history of Gallo-Romance (and also precursors of certain other modern Ro-
mance languages, like Spanish), the combination of s+stop was not a possible onset

16 The rule Closed Syllable Adjustment has been contested by, among others, Tranel (1988).
However, the criticism does not affect the examples mentioned here.
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anymore. Probably as a result of leftward syllabification, an epenthetic e was epenthe-
sised in front of it: cf. Old French estat ‘state’. (This form subsequently again under-
went a change as a result of syllabic constraints: the syllable final s was deleted as, for
a period of time French did not allow for obstruents syllable-finally (cf. also section
6.4.4 and note 12) and became état [eta].) Later, under influence of word formation by
scholars and scribes, words from Latin beginning with s+plosive were again introduced
in French. Consider the word pair in (80).

(81) a. étable [etabl(s)] ‘shed, stall < Old French estable < Lat. stabula
b. stable [stabl(s)] ‘stable’(adj.) < Old French estable < Lat. stabilis

The noun étable in Modern French stems from Old French, whereas the adjective
stable, although attested in Old French as estable (Greimas 1968: 265), has come into
Modern French as stable, through the influence of Latin. It is not surprising that this
partial relatinisation happened especially with more abstract, learned’ words, while
concrete every-day words (like étable) kept their epenthetic e as inherited from
Gallo-Romance.

The question is now why in the course of the Old French period, s+stop became
again possible as an onset again. The answer lies, we think, in the development of the
stress system. As Pope (1956: 82) indicates, the stress system developed in Later Old
and Middle French from one in which the main stress was on the word level to the
present one where the main stress is phrasal. Under this influence, the attraction of
consonants to the onset as described in section 6.4.5 (see above) may have become
possible. Indeed the mechanism of Onset Attraction (50) may have come into exis-
tence during this period. As a result, through the force of the attraction, the combina-
tion s+obstruent may have again become possible. The only difference with onset
attraction as formulated in (50) is that there is no intervening V. This means that we
can reformulate (50) to (81), making the intervening empty V optional:

(81) Onset attraction (in phrase initial position) (second version)

>Q—m~e
>Q—— n— -8

O N 0 N

[ PN |
skeleton C (V) C V = CV C V

I I I [
melody [F]  [G][H] [F] [G][H]

We can now see that the possibility of s+obstruent in French is the result of the work-
ings of the same attraction force deleting schwa in an initial syllable (i.e. schwa alter-
nation type E). This analysis is further corroborated by the fact that more recent loan
words from Greek or adapted from Greek containing complex onsets not found in the
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normal lexical inventory of French are not simplified as in English; witness the words
in (82):

(82) a. psychologie [psikolo3i] ‘psychology’ (Engl. [saikolod3r])
b. pneumatique [pnematik] ‘pneumatic’ (Engl. [nju:maetik])
c. xylophone [ksilofon] ‘xylophone’ (Engl. [zailafoun])
d. gnome [gnom] ‘gnome’ (Engl. [naum])

Because of Onset Attraction (81), French (a language which, as English, is not very
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.

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).17

(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.

17 The restriction in (83i) has been expressed by Dell (1976: 85; 1980: 215; 1985: 239) in the

output filter Oblicons (called Olicons in Dell (1976)): . | |:+ son :I [ ]
-son] | +cons | [+cons

- nas
This constraint says that no obstruent-liquid (or obstruent-glide) cluster can be followed by
a consonant on the surface. De Kok and Spa (1978: 69) have expressed this restriction in
their global constraint Olisem (. is a syllable boundary):

+son - cons +son - cons
/ .[-son], [+cons | [+high /3 .[-son], | +cons | |+high |
-nas _|, | -mid -nas |, |-mid

Olisem says that “if on the underlying level a syllable boundary is followed by the se--












225

The derivation in (91) produces the phonetic outcome [nie]. First the leftmost vowel
triggers syllable structure imposition. The subsequent application of mapping maps the
V linked to i and the C linked to I to the subsyllabic nodes onset and nucleus respec-
tively. Then, the next full vowel, V linked to e, triggers syllable structure imposition
and mapping takes place again. The onset of this second syllable remains unlinked, be-
cause there is no element which can be mapped to it.

Let us now assume that the triggering of syllable imposition by as yet unsyllabified
full vowels (43a) takes place from right to left. It is necessary to mention one point
here, i.e., the hypothesis (which we will reject later) that a high vowel can be both syl-
labic and nonsyllabic. Hence, the high vowels in French belong to the set of segments
which can be linked to both the nucleus and the onset. The content of this set varies
from language to language. In English (and, as we have seen in chapter 5, German), the
set also comprises liquids and nasals. In French, it consists only of high vowels, while
in Yawelmani, which does not have syllabically conditioned high vowel/glide alterna-
tion, this set of segments is empty.

Right-to-left syllable imposition triggering by as yet unsyllabified full vowels, then,
would take place as follows:

(92) right-to-left triggering of syllable imposition

a. underlying  b. imposition + ¢. dumping
form mapping (triggered
by the rightmost vowel)
o o
A N\
P A0
CVV = CVYV = (43b)na, = CV V = (43d) na.
[ ] | 433 | | | (43c) 1o
ni e nie (dumping) n i e

The phonetic outcome is here [nje]. V dominating e first induces syllable imposition.
Then, the V dominating e is mapped to the nucleus node. V dominating i is subse-
quently linked to the Onset node. Then, dumping (43c) links the C dominating n to the
onset node. Because all skeletal elements are now linked to a subsyllabic node, no
further syllable imposition takes place.

The two logically possible directions of application of (43a), where syllable struc-
ture imposition is triggered by full vowels, thus produce two different phonetic forms,
[nie] (for left to right application) and [nje] (for right to left application). These are
precisely the two possible pronunciations that are given in (85b). This entails that if we
assume that both directions of syllabification (more precisely, of application of (43a))
are possible in French, then both pronunciations are accounted for.

Given our analysis of schwa/zero alternation, this would seem a nice proposal.
However, there are severe problems connected to this type of analysis. First, con-
sider the following contrast: :
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(93) I'ouest [luest] ~ [Iwest] ~ [luwest] ‘the West’ (cf. (85a), (89a))

(94) a.le wagon [lowag3]  ‘the wagon’
b. le whisky [lo wiski]  ‘the whisky’
c.leyaourt [lojaurt]  ‘the yoghurt'

In (93), the schwa of the article e is obligatorily deleted (which is also reflected in
the orthography), while in (94) the deletion of schwa is not possible. In (94) the glides
must be underlyingly specified as such, i.e., they are subcategorised be linked to an
onset node.20 This contrast between (93) and (94) cannot easily be explained if it is
assumed that the high vowels can be linked to the onset node by right-to-left trigger-
ing of syllable structure imposition. This would not explain why even if they are
realised as a glide by right to left application of (43a), they nevertheless trigger the
deletion of the schwa. This would predict as a possible outcome *[lowest], just like
[lawag3]. This can be avoided if it is assumed that they are initially syllabified as a
high vowel and only later changed into a glide. We will come back to this shortly.

There is another drawback in the analysis of high vowel/glide alternation as a result
of a freedom in the choice of the direction of application of the triggering of syllable
structure imposition by as yet unsyllabified full vowels (43a). This becomes evident if
we try to syllabify the forms in (84) in this way. We take (84b) as an example. First we
consider what happens in the case of a left-to-right application of the triggering of syl-
lable structure imposition by as yet unsyllabified consonants (43a).21

20 De Kok & Spa (1980) note that the verb endings -ions, -iez are always realised with an
initial glide (and hence like the forms in (94) contain glides subcategorised for the onset
node), unless this would result in a OLG cluster (like in entrions). This also pertains to the
noun ending -ion, the ordinal ending -iéme (cf. deuxiéme [dozjem] ‘second’ vs. quatriéme
[katriem] ‘fourth’), and the adjectival ending -ien (cf. sibérien [siberje] ‘Siberian’ vs.
ombrien [3bri€] ‘Umbrian’ (Jaap Spa, personal communication). The fact that OLG
clusters are avoided (which do not constitute permissible onsets in French) indicates that in
those cases the glide is probably forced to be syllabified in the nucleus. This could be
explained by means of an emergency measure (not unlike the reversal of the direction of
syllabification in Tonkawa discussed in chapter 3) which overrides the subcategorisation
for onset of the initial segments of suffixes like -ions, -iez, -ion, -iéme, -ien.

21 The forms where a obstruent-liquid cluster is always followed by a glide (i.e., the excep-
tions to the statements in (83i,ii), and referred to in (83iii), are syllabified as follows.
(Recall that the monophonematic diphthongs in French contain a single skeletal slot, cf.
note 18). (86a), trois [ trwa] *[ trua] ‘three’, is taken here as an example:

[} g
VAN AN
O N O N
[ A
cCC VvV = CC V =(43b)na. = CC V = (43d)n.a.
1 A (43a) 1 | A (43¢) 11 A
t R wa t RwWa tRWwWa
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(95) o o o
AN N\ AN
(I) I|\I (I) N O N
| |
CCVVC (439 CCVV C = CCV V= (43 =
|||||applyingLR||||| 200 I | n.a.
grRie f +mapping gric f gRri e f
¢ ¢
ANEAY
ONON
N N
CCV  VC =(43d)

=
e R T .
gRi e f

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 ¢ 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 f will be dumped to the
nucleus of the second syllable. This produces the possible outcome [grief]. 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 of (84b) involving right-to-left application of (43a)

o [+
/\ N\
ON ON
(I 2
CCVVC (43, ccCvve =>((43b)n~a~)(4;—>) cCvvce
|11 1] applyingRL |1 | |1 o) 11|
grief f?nz.ppging grR i e f dumping g j ¢ 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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This constraint, together with the convention proposed by Odden (1981), mentioned in
section 5.6 of chapter 5, that association lines may not be delinked immediately after
they have been established (hence the link between V and the onset node created by
the Gliding rule may not be severed by a convention immediately after the application
of this rule), means that the only way out is to delink V from the nucleus. Recall that
this constraint is applicable also in French (cf. section 5.6.1 of chapter 5). Thus the
result is as in (101).

(101) o (102) o
/1 /1
ON ON
N /1
[ +high] [+high]

As a result of the rule of Gliding, the subcategorisation of V has changed, and can as a
result the skeletal element is now a C, cf. (102) (above). (In the forms presented here,
we have also changed uto w on the melodic tier, for greater transparancy. One should
realise, however, that u and w have the same phonetic content. They differ only in syl-
labicity. In our framework this is formally expressed by the fact that they are linked to
a different type of subsyllabic node.) This all means that in the case of (85a) (or (93a)),
we have the following derivation, when Gliding applies:

(102) o o
A A
ON ON
yau |
CV+V VCC = CV YV VCC = (43b) na. =
| o | (43a) | | [
1 u est 1 u €st
6 o 6 o
A A A A
ONON ONON
e K~ N R~
= cCv Vv VCC = (43d)na.= CV V VCC =
(43¢) | I Pl (99) | (I
dumping 1 u est Gliding | u £st
6 G
A AN
ONO

N N
delinking N R~
pyoNcc, CVC VCC
category | I 1

1 € st

change w

First syllabification (43) applies. The two full Vs, subcategorised for being linked to
nuclei only, trigger syllable structure imposition (43a) (whatever the direction of appli-
cation of (43a). Then, mapping takes place. C dominating / is linked to the onset of the
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first syllable. Then (43b) is in principle applicable. It cannot apply, however, to the
unlinked V, since this would mean crossing association lines (cf. our discussion on this
in section 6.4.3, especially form (45) and subsequent discussion). Then, dumping of
left over consonants (43c) applies (the syllable structure conditions permitting).
Finally, syllable structure imposition by as yet unsyllabified consonants (43d) is in
principle applicable, but cannot apply, because there are no unsyllabified consonants
at this stage. After syllabification Gliding (99) applies optionally. The V dominating u is
linked to the onset. As a result of the ONCC, the link between the V dominating u and
the nucleus node is severed. We now have the following situation:

(104) 6 o©
A A
ON ON
VAN R~
TVGOYSS
1 w € st

This is a non-optimal syllable structure. There is an empty nucleus, followed by an
empty onset. Note that it is possible to make a single syllable from the constituents
that are filled, i.e., the onset of the first syllable, and the nucleus of the second syl-
lable. We propose that there is a contraction mechanism that creates an optimal syl-
lable structure from existing material consisting of subsyllabic nodes. This mechanism,
or rather convention, will reorganise the subsyllabic material. A contraction of the two
syllables will thus take place:

(105) a. 6 O b. G
A A N
ON ON = O N
-\ R~ \ R~
R MR
1 w € st 1 w est

With the contraction, the empty nucleus of the first syllable and the empty onset of
the second one disappear automatically, as these are only positions in syllable struc-
ture which cannot exist without being part of a syllable.

The question can now be raised why a form like (83b), grief, cannot undergo Gliding
(99). The answer is, very straightforwardly, that, as stated in (83i), grj does not con-
stitute a permissible onset in French. Therefore, Gliding (99), which we assume is
subject to the general syllable structure conditions of French, will not apply.
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permitted, the gap between these vowels can optionally be filled by a glide homorganic
to the high vowel — is the result of a simple spreading effect.

6.7 Conclusion

In this chapter we have shown that it is possible to analyse the schwa/zero alterna-
tions of French as a direct result of syllabification. Unlike Tranel's (1987) account we
have been able to explain all types of schwa/zero alternation as a direct result of
syllabification, and not just a subset. In order to do this, we have proposed that sylla-
bification takes place in four stages. The existence of four different stages of sylla-
bification has been motivated independently by the historical development of con-
sonant truncation in French and by the nature of stress placement in the language.

We thus see that syllabification in French is organised differently from the sylla-
bification in the other languages treated in this work. This situation, we feel, lends
support to Huang’s, Muysken’s and Lefebvre’s view that languages may differ in the
way their modules are organised and configured with respect to each other.

We now come to the question of the directionality. Directionality does not seem to
play a major role in the results of syllable structure imposition. Nevertheless, two of
the four operations mentioned in the syllabification algorithm in (43) have been shown
to be directional, viz. syllable imposition triggered by as yet unsyllabified ful vowels
(43a) and dumping (43c). »

Concerning syllable imposition by full vowels (43a) we have seen in section 6.6.2
(see (96) and (97)) that right-to-left application would produce the wrong results for
high vowels preceded by OL clusters (incorrectly predicting that *[ gorjef] is a pos-
sible pronunciation of grief). Therefore, we assume that this mechanism takes place
from left-to-right.

With respect to dumping (43c¢), it has been shown in section 6.5.2.2 that this mech-
anism is also rightward, because of the nature of cluster maximalisation.

It has not been possible to determine on any specific grounds the directionality of
the other two mechanisms of syllabification (43), i.e. optional syllable imposition by
empty V’s (43b), and syllable structure imposition by consonants (43d). Given that the
direction of (43a) as well as that of (43c) is rightward, there are now two possiblilities:
either the directions of application of the four submechanisms can be set indepen-
dently, or there is in fact a single (dominant) direction setting for syllabification. Since
this would be the simplest state of affairs, and would make French not different in this
respect from other languages like Tonkawa, Yawelmani and German, we take the zero-
hypothesis there is indeed a single direction setting for French syllabification. As we
have seen this setting is from left-to-right.

Finally, with respect to high vowel/glide alternation we have shown that one cannot
dispense with the concept of rule governed syllabic change altogether. Although in this
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analysis general principles (like the ONCC) play a role, one has to have recourse to the
concept of a specifically formulated rule.
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Next, we addressed the typology of the syllable. We adduced evidence from the
Germanic languages Dutch and German, as well as from the Amerindian languages
Wiyot and Navaho that the syllable superimposed by syllabification in these languages
contains three positions and not two, just as the syllable superimposed by Mokilese
reduplication contains three positions. This was done by showing how spreading ap-
plies in all of these languages, as well as how default assignment applies in Navaho.

We concluded that the observed difference between the West-Germanic languages
and languages like Wiyot and Navaho on the one hand, and many other languages on
the other, is the result of a difference in the nature of the syllable assigned by syllabi-
fication: these languages have tripositional syllables, whereas others have bipositional
ones. In the course of this work we have seen that in addition to the above mentioned
languages, Tonkawa (chapter 3) and Yawelmani (chapter 4) also have a tripositional
syllable. The syllable type of French (chapter 6), however, is bipositional.

Regarding the theory on syllable structure, we showed in chapter 2 that the popular
moraic theory by Hayes (1989), which potentially could be an alternative to our theory,
is inadequate and has no empirical basis. This theory uses the concept of mora, which
stems from metrical theory and incorporates this into syllable structure as a constitu-
ent part.

First, it was argued that the lack of an adequate account for the behaviour of glides,
which was mentioned in the literature as a severe drawback of Hyman’s (1985) model,
remains a problem in a moraic model where consonants are intrinsically nonmoraic, as
in Hayes’ model. In such a model, one cannot account for the free variation between
high vowels and glides which is often found in languages.

Second, we have shown that major problems arise because of the hybrid character,
partly autosegmental, partly metrical, of the type of representation which a moraic
syllable model entails. As a result, there is practically no constraint in the possibilities
of association in this model.

Third, we mentioned that Hayes has to posit, idiosyncratically, that moras are not
subject to Parasitic Delinking, a principle which he himself invokes for the deletion of
other nodes.

Fourth, we have shown that the crucial types of compensatory lengthening which
Hayes adduces as motivation for a moraic model, may also be described by a true con-
stituent model, where spreading takes place to the subsyllabic constituents.

Fifth, the two types of CL which cannot be accounted for by the spreading of a seg-
ment to a subsyllabic constituent in the true constituent model, i.e., CL through vowel
loss and CL through glide formation, were shown to be represented in an empirically
inadequate way in Hayes (1989). As Minkova (1985) has shown for CL true vowel loss,
and as we have shown above for CL through glide formation, these CL types are the
result of a minimal foot quantity requirement.

Sixth, the nonexisting CL types excluded in the moraic syllable model proposed by
Hayes are also excluded in the true constituent model.
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We concluded that the moraic model of the syllable proves unsatisfactory and that
the true constituent model is a better alternative.

In the next two chapters, 3 and 4, we addressed syllabification and syllable related
alternations in two Amerindian languages, viz. Tonkawa and Yawelmani. These lan-
guages were studied in detail in earlier analyses that are quite complex and problem-
atic.

We have provided an explanation for the different phenomena of vowel deletion and
vowel shortening taking place in Tonkawa. We have shown that it is possible to explain
these phenomena by analysing them as a result of the assignment of syllable structure.
This analysis supplants the complicated linear analyses by Kisseberth (1970a) and
Phelps (1973, 1975).

The language specific parts of this assignment are the following: (a) syllabification is
cyclic (in addition to being postcyclic); (b) the geometry of the canonical syllable of
Tonkawa is trinodal; (c) syllable assigment is triggered by consonants only; (d) the
dominant directionality of syllabification is right-to-left.

During the analysis of Tonkawa the notions of dominant and recessive directions of
of a phonological operation were introduced. The idea of a recessive direction of
application is not limited to syllabification. Every directional operation can in principle
apply in a recessive direction — the direction opposite to the normal one — when this is
needed.

In our analysis of Yawelmani we showed that it is possible to analyse seemingly syl-
labically conditioned and ‘conspiring’ alternations as being conditioned by syllabifica-
tion and syllable structure, and not as processes independent from syllable structure,
as was done in previous analysis by Kuroda (1967), Kisseberth (1969a, 1969b, 1979)
and Archangeli (1983a,b; 1984). The language specific parts of syllabification in Yawel-
mani are identical to that in Tonkawa in that (a) the assigned syllable is trinodal and (b)
syllabification takes place form right to left. They differ in two parameters: (c) syllabi-
fication in Yawelmani is only postlexical; (d) syllabification is triggered by all segment
types, consonants as well as vowels.

The next two languages treated were German and French. In the phonology of both
languages, the behaviour of schwa plays a central role.

Like for Tonkawa and Yawelmani, it was shown that in German segmental alterna-
tion is a direct result of syllabification: the schwa/zero alternations in German inflec-
tion derive directly from syllabification. In our analysis, in contrast to other ones, there
is no need to refer to grammatical categories in the statement of the domains of rules.
Rather, it was proposed 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 -n (without a schwa), the adjectival markers have the forms -a,-an, -as, -a5,
-am (with a schwa (but recall that underlying schwa is in fact an empty V)), the com-
parative morpheme the form -o#, and certain nominal case and plural markers the
form -n. The difference in behaviour of the morphemes of different inflectional cat-
egories is the result of a difference in their underlying shape.
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We have also shown that the distinction made by Issatschenko (1974) between two
types of schwa, schwa constans and schwa mobile, has a correlate in modern hierar-
chical phonological theory. Because, working in the structuralist 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 mobile, 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
mobile) 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 all 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; (¢) all segments except empty V's 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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