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INTRODUCTION

This thesis contains a collection of nonlinear studies dealing with various aspects
of the historical phonology of French. The aim of these studies 1s twofold. On
the one hand, 1t will be demonstrated that a nonlinear analysis of phonological
processes such as syncope, apocope, palatalization, affrication, palatal
diphthongization, and lenition leads to a better understanding of these processes
and provides a deeper 1insight into the relations holding between them than
traditional descriptions do. Chapter one, for instance, deals with syncope and
apocope. Hitherto thought of as two separate phenomena, both processes can, if
described in the theory of metrical phonology, be conceived of as manifestations
of one and the same mechanism: foot-based vowel reduction. Moreover, as will be
demonstrated i1n chapter two, the theory of metrical phonology enables us to
interpret the deletion part of the syncope process as paving the way for a
change in the accent system from a marked to an unmarked stress system. In
chapter three, this new conception of the evolution of the foot structure turns
out to be essential in providing an explanation of the evolution of French
syllable structure. These studies also have a second aim. Nonlinear phonology
does not represent one single theory in a definite form, but rather conmsists of a
number of subtheories such as those of underspecification, of stress, of feature
representation, etc, each of which 1s still being developed and characterized by a
number of competing descripuive models. By applying these nonlinear models to
traditionallly described processes, the studies collected in this thesis not only shed
new light on various aspects of the historical phonology of French but also offer
us suitable testcases for evaluating the empirical validity of the wvarious
subtheories involved. For example, chapter one discusses two alternative stress
theories: the tree theory of Hayes (1981) and the grid-only theory of Prince
(1983). The description of syncope and apocope as manifestations of one and the
same mechanism 1s shown to be possible only 1n a theory which recognizes the
foot as a primitive element of 1ts descriptive vocabulary and therefore the
proposed analysis of syncope and apocope provides evidence for making a
principled choice between two competing theories on the formal representation of

stress.



This thesis can broadly be divided into two parts. The first three chapters deal
with prosodic processes such as syncope, apocope, and with the evolution of foot-
and syllable structure, 1n the historical phonology of French. The last two
chapters are concerned with segmental processes such as palatalization, affrication,
palatal diphthongization, and lenition.

The actual orgamization of the dissertation 1s as follows. Chapter one presents a
metrical analysis of syncope and apocope. Section 1.1 starts out with a
description of the accentual system of Classical Latin and 1ntroduces the stress
theories of Hayes (1981) and Prince (1983). In section 1.2.1, a detailed description
of the syncope process 1s presented The process will be analyzed as being
conditioned by prosodic structure above the syllable, that 1s, 1t will be formalized
as a foot-based reduction process Finally, the consequences of syncope for the
stress system will be touched upon. Next, 1n section 1.2.2, 1t will be
demonstrated that apocope can be described by the same foot-based vowel
reduction rule needed for syncope. Section 1.3 shows that the generalization that
syncope and apocope are manifestations of one and the same process cannot be
captured 1in a grid-only theory, but only 1n a metrical theory in which the foot
1s a primitive element of the descriptive vocabulary.

Chapter two deals with the relative markedness of stress systems and presents a
critical examination of the revised metrical theory proposed 1n Hayes (1987).
Section 2.1 1illustrates how bounded stress systems are analyzed in Hayes’ (1981)
theory and how they are analyzed in the revised theory. In section 2.2.1, 1t will
be argued that a reanalysis of Quantity-Insensitive right-dominant (QI-rd) stress
systems according to the revised theory brings up a number of formal and
empirical problems. We will propose an alternative way of describing these QI-rd
stress sytems which not only disposes of these problems, but also captures their
relative markedness in a straightforward manner. Next, in section 2.2.2, the
revised theoretical account of Quantity-Sensitive left-dominant (QS-1d) stress
systems 1s examined. We will revisit the syncope process of chapter one in order
to show that a reanalysis of QS-ld stress systems as moraic trochees raises a
number of problems. First, the assigned constituent structure cannot be
empirically motivated. Second, vowel reduction 1s predicted not to apply 1in the
evolution from Latin to French and can no longer be described as a foot-based
process. Third, the deletion part of syncope can no longer be interpreted as

contrtbuting to a change from marked to unmarked foot structure. We will



defend an alternative analysis of QS-ld stress systems which remedies the
objections mentioned above. Finally, section 2.3 discusses how other stress systems
involving moraic trochees can be analyzed.

Chapter three 18 devoted to the interaction between foot structure and syllable
structure in the historical evolution of French. Section 3.1.1 presents a detailed
analysis of the syllable structure of Classical Latin. In section 3.1.2 and 3.1.3, 1t
will be shown that in the evolution from Classical Latin to Late Latin the
syllabic structure became considerably simplified. Section 3.2.1 analyzes the
syllable structure of Gallo-Romance that had become complicated again. The
explanation for this "pendular” movement of the syllable structure will be
provided in section 3.2.2, where 1t will be argued that the particular evolution
of the syllable structure can only be understood 1f the evolution of the foot
structure 1s taken 1nto account. More specifically, 1t will be claimed that changes
occurring at one level of prosodic representation and leading to a simplification
of structure on that level, may entail a complication of structure at another
level of prosodic representation. Finally, section 3.3 analyzes the syllable structure
of Old French and deals with the formal expression of the simplification of
syllabic structure. More specifically, 1t will be claimed that, if simplification of
language must be formally expressed as simplification of grammar, a theory of
the syllable 1s required in which the phonotactic generalizations of a language are
stated 1n terms of distinctive features rather than in terms of degree of sonornty.
Chapters four and five deal with segmental aspects of the historical phonology of
French. Chapter four presents a detailed analysis of the evolution of consonant +
yod sequences. In section 41 we present and discuss the fairly intricate facts of
palatalization and affrication of consonant + yod and of velar + front vowel
sequences, as well as the relation between these rules and the rules of lemition.
In section 4.2.1, a nonlinear analysis of palatalization and affrication is provided.
Section 4.2.2 describes the further evolution of affricated consonant + yod
sequences as the consequence of two more processes: Serialization of Complex
Articulation and Coda Attraction. In section 4.2.2 1t will be demonstrated that
the proposed analysis provides an explanation for the different ways in which
the lenition rules affected affricates resulting from intervocalic kj, from
mntervocalic ¢tj as well as those resulting from velars before front vowels.
Moreover, the proposed analysis provides a straightforward explanation for the
differential behavior of velars with respect to affrication during the First and



Second Velar palatalizations: that is, the relation between spirantization and
affrication 1s shown to follow as a natural consequence of our analysis 10 which
affrication 1s concerved of as a contour-creating process. Section 4.3 provides
independent motivation for the SCA and CA processes by showing that both
processes are also needed to account for the evolution of sonorant and s + yod
sequences. Finally, section 4.4 discusses the theoretical implications of the proposed
analysis. More specifically, 1t will be claimed that a proper description of
paltalization argues in favor of a feature geometry in which the palatal glide as
well as the front vowels are considered to be complex segments, that 1s in which
they are specified for both a dorsal and a coronal articulator node.

Chapter five deals with lemition, a set of changes consisting of the spirantization
of intervocalic voiced stops, the voicing of intervocalic voiceless obstruents, and
the degemination of geminates. We will propose an underspecification analysis of
lemtion which formally captures the structuralist view that the constituting
parts of lenition represent a unified sound shift. In section 5.1 the main facts of
lemition are presented. Section 5.2 discusses a number of recent theories of
underspecification and some nonlinear ways of formalizing spirantization and
voicing. Section 5.3 examines to what extent nonlinear phonology 1s able to
formally express the integrnity of lemition. In section 5.3.1, the relevance of
syllable structure to lemition will be discussed. In section 5.3.2, 1t is claimed that
every single step of the lenition process affects a feature whose phonetic
realization, as a consequence of the preceding step, has become predictable by
redundancy rules. By formulating a number of principles we succeed not only in
describing lenition as a unified sound shift, but also in explaiming why, once
spirantization was accomplished, the steps that followed represented a logical

consequence.



CHAPTER ONE

Metrical Structure And Phonological Domains:
Evidence From The Evolution Of Unstressed
Vowels From Latin To Old French

1.0. Introduction

The aim of the present chapter 1s to show that syncope and apocope in the
historical phonology of French are processes that are sensitive to prosodic
structure and, if they are described within the representational framework of
metrical phonology, can be considered as manifestations of one and the same
mechanism; namely foot-based vowel reduction.

Metrical phonology uses two types of hierarchical structure: the metrical tree and
the metrical grid. In order to express the fact that stress 1s a matter of relative
prominence among syllables, rather than an absolute charactenisic of each
indidvidual vowel, binary branching tree structures are used whose pairs of sister
nodes are labeled s(trong) or wleak). Hayes (1981), trying to characterize the
class of unmarked stress rules, proposed a universal inventory of unmarked
metrical trees, specified by a set of parameters, such as Quantuty
Sensitive/Quantity Insensitive, Left-dominant/Right-dominant, and Maximally
binary/Unbounded, to which we shall return 1n section 1.1 below. The metrical
grid, derived from the tree by means of the Relative Prominence Projection Rule
(cf. Liberman and Prince, 1977:316) provides the basis for a temporal-rhythmic
interpretation of the trees. (For a more detailed discussion the reader 1s referred
to the quoted studies).

Recent theoretical discussions focus mainly on the question whether, given the
availlability of grids, trees are necessary or can be dispensed with. Prince (1983)
claims that trees are superfluous and that stress should be represented directly in
terms of the metrical grid. On the other band, Hayes (1984) argues for the need
for trees as well as for gnds, stating that both represent separate aspects of
metrical structure. The former represents linguistic stress, whereas the latter

represents rhythmic structure. The rules of rhythmic phonology (called rules of



eurhythmy) refer to specific targets and are formulated in terms of the grid.
Since 1n Hayes’ opimion the metrical gnid only forms a rhythmic representation,
phonological rules cannot refer to 1t and have to be formulated 1n terms of
metrical tree structure. Rhythm Rule and Beat Addition are two such rules.
Hayes gives examples of utterances which have identical gnids, but different
trees, and which react differently when such rules are applied to them (Hayes,
1984:60-65). One of Hayes' important contributions to the study of English stress
1s based upon the insight that the Beat Addition rule and the Rhythm rule are,
in fact, instances of a more general metrical phenomenon, which he formally
expresses as the rule of Rhythmic Adjustment. Finally, Hammond (1964)
observed that the English destressing rules (see section 1.1 below) proposed by
Hayes (1981) as well as rules of Rhythmic Adjustment share the same goal: the
resolution of clashes. This observation leads him to a formal and universal
definition of rules mamipulating tree structure which should all be of the form
'Prune Alpha’. The eurhythmy rules proposed in Hayes (1984) are interpreted by
Hammond as eurhythmy conditions (except Hayes’ disyllabic rule) on the
application of Prume Alpha. In Hammond's theory this does not mean that
metrical grids are needed, since he formalizes the notion ’‘Designated Terminal
Element (DTE)' (1984:53) and characterizes the temporal alignment of beats with

a string 1n the trees themselves, by means of the following DTE-tree notation.
(1) Temporally dlign DTE's with their daughter-DTE's (1984 155)

Both Hayes (1984) and liberman and Prince (1977) used the notion DTE to
account for gnd alignment. The metrical grid allowed a direct representation of
the notion ’stress clash’, a notion which 15 not directly available in metrical trees
since stressed syllables are not labeled umiformly. Stressed syllables with no
sisters are not marked s since s w labeling 1s thought of as a matter of relative
prominence. In (2b) the DTE’s are marked by a small circle. Representation (2b)
1s translated into (2¢) by (1), leading to a representation that Hammond calls an
‘arboreal grid’ (clashes of stress are indicated by means of hyphens).

In a way, trees and grids are translated into one formalism. However, the
argumentation in deciding whether or not trees are redundant is based mainly on
the facts of rhythmic phonology. Now, if there are other processes where, 1n
order to capture important generalizations, we crucially need information defined

In trees, but not available from gnds, these would constitute evidence for the
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fact that metrical trees cannot be dispensed with 1n phonological theory. This
chapter purports to show that syncope and apocope are such processes. The
proposed analysis leans heavily upon the recognition of the foot as a primitive
element of the descriptive vocabulary of phonological theory. It will be shown
that the two processes can only be explained as manifestations of one and the
same mechanism, if they are formulated 1n a metrical formalism using feet.
This chapter 1s organized as follows. First, 1n section 1.1, the accentual system of
Classical Latin will be described. Next, in section 2.1, we will present an an
analysis of syncope, which, as will be demonstrated, 1s without further
modifications suitable for describing apocope. Finally, after contrasting in section
1.3 the proposed analysis with a grid-theoretic account, section 1.4 summarizes

the main results of this chapter.
1.1. The Accent in Classical Latin

In Latin, the position of the accent was predictable on the basis of syllable
weight. In disyllables the penultimate syllable always received the main stress, as
in, for example, cdsa ‘cottage, shed,’ and heri ‘yesterday.” In longer words, the
main accent fell on the penultimate syllable if 1t was heavy (.e. the syllable
was closed or contained a long vowel or a diphthong), as 1n, ornamentum
‘equipment,’ aml_::us 'friend, kind," and acqua’ero ‘get, acquire.” In all other cases, 1t
was the antepenultimate syllable that recerved main accent: cc;laphus 'blow with
the fist, dominus ’master, dormitorium ‘bedroom. The primary accent never fell
on the final syllable, except in monosyllabic words. A secondary accent fell on
the 1nitial syllable of words containing ome or more pretonic syllables between
the 1mitial and the stressed syllable (cf. Meyer-Lubke, 1890:273). The Latin
accentuation rule has been formalized in a metrical framework by Hayes
(1981:72-74).



As mentioned above, Hayes (1981) proposes a universal inventory of unmarked
metrical trees, specified by a set of parameters. First, there 1s the direction of
dominance parameter according to which all metncal rules must specify whether
in the structures they create it is the right nodes or the left nodes that are
dominant. Second, there 1s the size parameter. In Hayes (1981) only two sizes are
possible for metrical trees: maximally btinary or unbounded. Binary feet are
produced by specifying that dominant nodes must be terminal. If dominant nodes
need not be terminal, unbounded feet are produced. In order to explain this, let

us consider the metrical structures in (3).

(3)a) . w w w 3 b) w w s c) w s
\\?J N,
d) = w w w , e) s w o w f) o

X/ X/ N

The metrical structures in (3a-c) are specified as rnight-dominant and those in
(3d-f) as left-dominant. Since Hayes (1981:47) proposes a general constraint
according to which recessive nodes may not branch, the circled nodes 1n (3)
cannot be made recessive, because as recessive nodes they would branch. Therefore
they can only be made dominant. However, if 1t is specified that dominant nodes
must be terminal, then only (3c) and (3f) are possible metrical structures, because
if the circled nodes in the other structures of (3) were made dominant, they
would not be terminal. Ternary feet are thus excluded 1n principle from Hayes
(1981) inventory of possible metrical trees. In languages which may have accent
on the antepenultimate syllable, the notion of extrametricality 1s introduced to

1

maintain this restrictive inventory of tree-sizes. An extrametrical constituent

(segment, rime, syllable) is treated by the stress rules as "if it were not there.”
In Laun, where the main accent can occur on the antepenultimate syllable, there

is evidence for a rule marking the last rime as extrametrical. Hayes (1981:72)

Because ternary feet are assumed never to be applied iteratively, but are only
ossumed to occur at the right— or left—edge of o stress domain, Hayes (1981)
does nol want to enrich stress theory by permitting lhe direct generation of
ternary feet. For the same reoson of restrictiveness, extrometricol constituents
may only appear ot the edges of a stress domain.



formulates this rule as in (4).

(4) R —» [+ex] / _

word

Rule (4) causes the last syllable to be skipped by the stress rule. In order for
monosyllables to rteceive a degree of prominence, 1t s assumed that
extrametricality rules are blocked 1if their application would mark the entire
stress domain as extrametrical.

Besides the size parameter and the dominance parameter, there 1s also the
criterion of syllable prominence. The stress rules are assumed to apply on a level
of representation where only the rimes of syllables are formally represented, the
rime projecnon.2 Stress rules may treat all svllables in the same way, 1n which
case no attention 1s paid to the weight of the syllable, or they may be sensitive
to whether the syllables are heavy or lLight The lLatin stress rule, because 1t
ships hght penults, but not heavy ones, 1s sensitive to syllable weight This
property of Latin accent can be accounted for bv making [oot construction
sensitive to the absence or presence of a branching rime structure, that 1s by
specifyving the stress rule as Quantity-Sensitive.

Indeed, the construction of a left-dominant, quantity sensitive, binary foot on the
rime projection at the right edge of the word accounts for the correct placement
of main stress 1n Latin. As for the remaining syllables, they are given a degree
of prominence by the construction of a might-dominant word tree (cf. Hayes,
1981:100). Finally, the extrametrical syllable receives a degree of prominence by
a universal Stray-Syllable-Adjuncuon principle (henceforth SSA) which 1s

formulated as 1 (5).
(5) Adjoin a stray rime as a recessive node of an adjacent foot.

According to the metrical rules mentioned above, the Latin words dormitdrium

The applicotion of stress rules on the rime projection is the unmarked cose
However, there are languages where CV and CVC syllobles are treated with respect
to stress as light and CVV and CVVC syllables as heavy The stress rules are
then assumed to apply on the [+syl|] projection, which 1s o subprojection of the
rime projection (cf Hayes, 1981 41-43)

Besides the iterative assignment of binory feet over a word, Hayes® (1981)
theory also permits the construction of a single fool with the concomitant



*bedroom’ and amicus 'friend’ will be assigned the representations 1n (6).%

(6)a) Extrametricality dormitor i (um) omic (us)
h h h | | h
b) Quantity-Sensitive dormi tor i (um) omic (ue)
left—dominant Foot s /’ l
e) Stroy Sylloble dormitori um omic us
Adjunction s\;/w w _L w
d) Word tree dormitori um emic us

N :\\SY;/' 3 l\’ /

(h = heavy, | = light syllable)

In dormitdrium a binary quantity-sensitive left-dominant foot is constructed over
the rime projections of the antepenultimate and penultimate syllables. If the
antepenultimate and penultimate syllable in amfcus were combined 1nto one foot,
then, because the foot is specified as left-dominant, the recessive node of that
foot would dominate the branching rime of the penultimate syllable. Since
recessive nodes may not branch a monosyllabic foot must be constructed as in
(6).

With regard to the rules in (6), two remarks are in order. The first concerns the
SSA principle (5). As it turns out, a stray syllable can be incorporated into
metrical structure i1n two different ways: it can be joined to an adjacent foot (as
we did in (6)), but also be 1incorporated into the word tree. Hayes gives an
example of the latter type of adjunction when he discusses the stress pattern of
Cairene Arabic (1981:115-117). Formulated as in (5), the SSA functions as a
structure-preserving constraint in the sense that 1t imposes feet to be uniformly
either left-dominant or right-dominant. If a foot 1s right-dominant a stray rime
could not be adjined to its right-side, since as a right node it would not be
recessive. If a foot is left-dominant no stray mnime could be adjoined to its
left-side, since as a left node 1t would not be recessive. This function of the SSA

can be observed 1n Cairene Arabic, where word-final rimes are made

grouping of the remaining syllables in a word tree, as in this case.

10



extrametrical. Because the feet are specified as right-dominant, the extrametrical
rimes cannot be adjoined to the preceding foot and are consequently incorporated

into the word tree, as 1llustrated 1n (7) (cf. Haves, 1981-151)

(7) mar ta (ba) mar ta bo ‘motiress’
h | h |
11 L1
w s

The SSA receives independent motivation from 1ts use 1n destressing processes,
since 1t also becomes operative after the application of destressing rules. These
rules delete the metrical structure of a foot, leaving 1ts syllables to be adjoined
to another foot by the SSA 1n (5) (cf. Haves, 1981). As mentioned above,
Hammond advocates one single metrical transformation: Prune Alpha. Constituents
whose metrical structure 1s pruned by this transformation, are reattached to the
metrical tree by a version of the SSA, which Hammond (1984.151) reformulates
as 1n (8).

(8) Stray Syllable Adjunction
A pruned constituent s remoored to the tree as a weak
sister, preferably to the left.

If we do have the possibility of adjoining a strav rime either to the foot or to
the word tree, nothing in the formulation of (8) supulates which possibility
should be chosen. For example, with respect to Latin, we might ask why
word-final extrametnical rimes should be attached to the preceding foot rather
than to the word tree. Below, arguments will be given for the claim that in
Latin stray syllables must be adjoined to the word tree as weak members.

The second remark with respect to Hayes' account of Latin stress concerns the
place of secondary accent. In Latin, the initial syllable received a secondary
accent, if not directly followed by the one with main accent. In (6) above, all
syllables preceding the one with main stress are labeled w and are incorporated
directly into the word tree. According to Hayes (1981:55,123) the interpretation
of the weak nodes of a tree 1s a language specific matter The weak nodes of a
tree may be interpreted as prominent in either inverse or direct proportion to

their degree of embedding, or they may be interpreted as equal. Therefore,

11



instead of adjoining the remaining syllables to a word tree, we propose to group
them in quanuty-insensitive, left-dominant feet from nght to left, 1n a way
similar to the English stress rule (cf. Hayes, 1981). A word like dormitérium

now receives the metrica: reprsentation of (9).

(9) Latin stress rule

dormitor . (um)
h |

~

Extrometricality

b) Quontlity-Sensitive dorm i tor 1 (um)
left-dominant Foot s w

\V

Quantity-Insensitive dormi t or 1 (um)

left—dominant Feet {\\v//r s w

dormitor (um)

c

~

d) Word tree

s » s /;

q\\\\v///s
e) Stray Syllable dormi tori unm
Adjunction 9 w s 0w W

N
N
\

Let us now consider the stress pattern displayed by the words in (10).

< ’
(19) simi litudinem
consuetUdinem
subitoméntum
(émperoménlum

‘resemblance’

‘custom, usage’
"suddenly’

‘moderaotion, temperament’

The first foot of these words 1s trisvllabic, since two unstressed feet mediate
between the primaryv and secondary stressed syllable. Ternary feet are excluded
from the unmarked inventory of stress rules and the rules formulated for Latin
mav only produce maximally disyllabic feet. A comparable case exists 1n
Inghish. In words like abracadabra, the first foot is trisyllabic and 1s explained
by Haves (1981:178-1B0) as a result of a Post-stress Destressing rule formulated

as 1n (11).
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(11) Post-stress Destressing

f—»yf/f ~

R
Vi
This rule converts (12a) into (12b).
(12) o) obrocadabra b)abraeacadabrae
I s w Q\\///w s\\a//w w s w

Al \/

After the deletion of the second foot in (12a) by rule (11), the SSA 1n (8) 1s
applied twice to produce the output in (12b).

In order to account for the Lauin examples above, 1t 1s perhaps not necessary to
postulate a Post-stress destressing rule, since 1n these words the surface presence
of ternary feet might be a consequence of cyclic application of the Latin stress

rules, as shown in (13).

(13) o) [simi (1 1))Jtudinenm

! | | h I h
s w w First cycle; final syllable
\!/ extrametrical, Latin
stress rule.
b) [simi 1t iJtudi(nem)
| 1 t h I h
s w w s w w Second cycle; fimal syllable
\?i\w/// \ / extrametrical, Latin
siress rule, word tree.
w L]

~

Let us next consider the stress pattern displayed by the words 1n (14) 1n order

to show that Latin stress should not be applied cyclically.

(14) a) négat "he denied’
b) rgnggo( *he denied again’
c) fgcit 'he makes’
d) rgffcit "he makes agoin’
e) fécit ‘he made’
1) réféeit 'he made again’

13



In the forms 1n (14b) and (14d), the main stress falls on the prefix Cvychc
apphication of the Latin stress rules, however, would vield the wrong results, as

illustrated 1n (15).

(15) o) r e [ne (got)] reft (e 1 t)] First cycle
t | . | i .
</ \/

b) re[ne gat] re[f i ¢ t] Secondcycle

gat Rule (18)

\ \’il/

It 1s for this reason that we must assume that cyclic stress assignment does not
work for Laun and that stress in Latin 1s post-cyclic, which, 1n turn, necessitates
the adoption of a Post-stress destressing rule. The Post-stress Destressing rule, as
1t 1s formulated 1n (11), 1s restricted in 1ts application to open syllables only.
Since forms hke domesticdre 'to tame' with a second heavy and s\imilinfdinem
‘resemblance’ with a second light syllable must have had the same stress pattern,
we will abandon this restriction for Latin. The Latin Post-stress Destressing rule

consequently takes the form of (16).

(16) Latin Post-stress Deslressing

—»//i /\
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Independently of the question whether the lauin stress rules apply cyclically or
post-cychically, we need a destressing rule in order to get nd of unwanted
secondary stress on the imual syllable of words like pede'ster ‘on foot’ and
amfcus 'friend,” which according to the rules of l.atin accentuation, would have

the tepresentations n (17).

(17) amicuas pedester
h h
w i w
’ —l
w s w s
\//
lf
s/ ]

™ N
In (17), the first syllable of both forms is dominated by a monosyllabic foot.
Therefore, 1t receives secondary accent (cf. Hayes, 1981:102-103). However, initial
syllables 1n lLatin only receive secondary accent if they are separated [rom the
primary stressed syllable by at least one other pretonic syllable (cf. Meyer-L.ubke,
1890:273). For similar cases in English, Hayes (1981:171) postulates the Pre stress

Destressing rule (18), which we will also adopt for Laun.*

(18) Pre—stress Destressing

f—»,{/'f

+

This rule deletes a monosyllabic foot, after which the remaining syllable 1s
adjined to another foot by the SSA. It should be noticed that neither of the
two rules (16) and (18) can delete a foot 1n a metrical strong position (cf.
Hayes, 1981:178). Rule (16) and (18) are in complementary distribution, since
rule (18) only applies when rule (16) cannot apply, as 1n, for instance,

domésticus 'belonging to the house.’ This is 1llustrated 1n (19).

(19) domesticus domesticus
s w oW w s w w
| \/ Rule (18) \\Z
w —> ]
\/@ d
A4 )

4 Although the clash-based motivotion for this rule is directly observable in
Hammond’s theory, we will not use hia tree notalion in the remainder of this
chapler, since it i1 not relevont for the analysis which will be presented here
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In (19), rule (16) cannot apply since it would erase a foot 1n a strong position
-the circled s node-- therefore rule (18) applies.

In conclusion, the Latin stress system can, in the theory of Hayes (1981), be
described by the post-cyclic application of the rules in (9) and bv the destressing
rules (16) and (18).

The stress pattern of Latin can, of course, also be described 1n a gnd-only
theory, such as the one advocated by Prince (1983). In discussing how to grid
heavy svllables, Prince (1983:61) assumes that Quantity-Sensitivity -heavy
syllable stressing-- takes priority over filling out the grid, and that Perfect Gnid
Construction, 1n languages which are sensitive to syllable weight, works on
forms 1 which some stress structure ™is already evident and fills in the blank
stretches maximally up to clash.” A plausible analysis for Latin would follow

from the assumptions 1n (20).5

(2@) o) Final Sylloble extrametrical
b) Quantity-Sensitivity
c) ER (1,06) End Rule Initial at the syllable level
d) PG (RL,tr,FCO) Perfect Grid construction from Right to Left,
Trough first, Forward Clash Override
e) ER (F,Wd) End Rule Final at the word level

To see how this works, let us consider the derivations in (21).

In (21), the prosodic categories syllable (o), Foot (X), and Word (Wd) are used to
name the hierarchical levels in the grid At the lowest level, the o-level, every
syllable has one beat. Stressed syllables have an additionnal beat at the X-level,
and the syllable with main stress 1s the only syllable which has a beat at
Wd-level. After Final Syllable Extrametricality, Quantity-Sensitivity, and End
Rule Imitial (20a-c), Perfect Grid Construction (20d) applies. Its essential function
15 to create, 1n words that are long enough, a layer of alternating stressed and
stressless syllables at the I-level. The option Forward Clash Overnide (FCO)
means that a stress clash may be ignored when the offending stress has not yet

been reached i1n the leftward scan of the word. This 1s necessary 1n order to

Although we have not indicoted this in the formulation of (20), 1t should be
noticed that 1n Latin the quantity of o syllable, for stress purposes, 13 only
relevant 1n the penullimate syllable

Had we ordered (20d) prior to (20c). the option FCO could be dispensed with in
the Lotin Perfect Grid Construction, but then the End Rule Initial should be
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| |

1(21)x x x x x x | x x xx
| si-mi—ti—tu—di-nem | re=ci=pi~o
i hod I

X X X X X x o—level
li—be-ro—ti— o— nem
h

| —_—

[(e) x x x x x (x) x x x(x) x x x x x (x) clevel

x x x(x) x x x x x (x) c—level

| x x E-level
!
J{e) x x x x x (x) x x x(x)
X X I-level
|
J(d) x x x x x (x) x x x(x) x X x x x (x) o—levet
| x x x X x x x x f-level
|
J(e) x x x x x x X X X X X X X X x x d—level
X X x X X X x x I-level
x x Wd-level

I
|
|
|
|
|
|
I
|
I
|
x x x x x (x) 6-level |
|
i
|
|
l
!
!
|
|

|
|
|
!
|
|
I
|
|
| x x | x
|
|
|
|
|
|
|
I

derive antepenuluimate stress 1n words like reci’pio.6 It should be observed that
the rules in (20) must be supplemented with a grid-theoretic translation of the
destressing rules discussed 1n this section. These destressing rules will not be
discussec here, because they are irrelevant for the purposes of this chapter.

In this section we have provided a metrical analysis of the l.auin stress system.
It has been shown that both a tree- and a gnid-only analysis are equally
successful when 1t comes to account for the distribution of stresses. In the
following sections, however, it will be shown that, in order to capture important
generalizations, constituency information, which 1s available from trees but not

from grids, 1s needed.
1.2. The evolution of unstressed vowels from Latin to Old French

In broad outline, the evolution of unstressed vowels from Latin to Old French
may be summarized in the following way. In the unstressed penultimate syllable
(1.e. 1n proparoxytcnes), all vowels were reduced and subsequently deleted (as in,

for example, cdimeram > *kamdra] > chambre '(bed)room’). If there was one

specified o8 FCO 1n order to derive correctly initial siress in words |ike
similitddinenm.
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pretonic, open syllable between the imitial and the accented svllable, 1ts vowel
was also reduced and effaced (as in, for instance, dormitérium > *[dormatorju] >
dortonr ‘bedroom’) (cf. Touché, 1958:433-496). If there were two pretonic syllables
between the imitial and the stressed syllable, one of them lost 1its vowel. This
happened generally 1n the first of these two syllables (as 1n, for example,
simulitidinem > *[simlitudne) > sembletune 'resemblance’), but agamn, only 1if 1t was
open (cf. Fouché, 1958:477-479). There are almost no examples of three pretonic
svilables between the 1mitial and the accented svllable (cf. Pope, 1956:111 and
Rhemnfelder, 1963:58-59). Unstressed final vowels, except a, were lost also in the
history of French, but only 1f they did not have to serve as what 1s
traditionally called "voyelle d'appu1” {1e. a support vowel). The latter process 1s
generallv referred to as apocope, whereas the lormer process 1S hnown as syncope.
Romance scholars, in general, agree on the relative chronologv of these processes.
First, there 1s a chronologv within the process of syncope itself. The deletion of
unstressed penults 1s thought to have started earlier than the syncope of vowels
i other positions. The syncope process 1s dated between the end of the fourth
and the end of the sixth century (cf. Richter, 1934:202, Pope, 1956:114-115,
Foucheé, 1958:466-471, and Gerhards, 1913.54). Second, the process of syncope
preceded the process of apocope. The loss of final vowels 1s dated between the
end of the seventh and the end of the ninth century (cf. Richter, 1934:236,
243-246, Pope, 1956:113-114, and Fouché, 1958:501). Within both processes, the
unstressed vowels were first reduced and only later completely lost (c¢f. Richter,
1934:91,244 and Pope, 1956:112-113).

1.2.1. Syncope
1.2.1.1. A process not induced by syllable structure

The first occurrences of syncope occurred, as mentioned above, at the end of the
fourth century. At that time the Classical Latin accentuation had not changed
vet, except 1n two cases, which are described by Pope (1956:100) as follows: "In
accordance with a very general tendency to stress more heavily the lower of two
juxtaposed vowels, the accent moved forward on to the lower vowel 1n words of
the tvpe mulierem, filiolum 1e 1n words 1n which the penultimate syllable was

short e or o in hiatus with an antepenultimate i and e (now unstressed)
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consonantalised to j, thus mulierem > mul jérem, fili’olum > filjo/lum" and,
concerning the second case: "in proparoaytones of the type iﬁtegrum. tonitrum [...]
the stress was ordinarilv moved forward on to the penultimate syllable.”
Concerning the first case 1t 1s worth noting that a quite stmilar situation appears
to exst 1n Chicano Spanish and Old Pertuguese, where two syllables 1n hiatus
are merged nto one single syllable by a process of resyllabification without
caustng a change in the rule of accent placement as such (cf. Clements and
Keyser, 1983 for Chicano Spanish, and for Old Portuguese, cf. de Haas, 1988).
The second case has been explained by Richter (1934) as the result of the
epenthesis of a vowel between the plosive and the liquid. On the other hand,
Fouché (1958) has suggested that the first member of these clusters became a
geminate consonant, thus closing the penultimate svllable.”

The important thing to observe 1s that apart from the two cases mentioned
above, the place of the accent 1n a word had not changed, not even by the time
when vowel quantity was replaced by qualitative distinctions, which according to
Fouché (1958:214-217) happened during the fourth and fifth century.

The process of syncope, operative at this time, affected the vowels 1n metrically
weak positions, independently of syllable structure. These vowels were first
reduced and only later deleted (cf. Richter, 1934:91 and 244).

Before presenting an analysis of this process, we first wish to show, contrarv to
Klausenburger (1970), that syncope was not conditioned by syllable structure.
Klausenburger defines syncope as follows: “Syncope in L[ate] S[poken] I.[atin]
[1.e. until the end of the eight century] affected both the pretonic antepenult of
paroxytons (bonitate > bontate) and the post-tonic penult of proparoxvtons (viride
> virde)" (1970:44-45). He then pives a list of words undergoing this process and
concludes that "all thirty-six two-member consonant combinations resulting f{rom
syncope fit 1nto the existing phonotactic framework of Late Spoken Latin.”

Let us now briefly present arguments supporting the view that syncope did not
necessarily result 1n consonant combinations that integrated into the phonotactics
of Late Laun.

First let us consider the evolution of the forms in (22).

We will not deal with this last case here, but return to it In more detoil in
the next chapter.
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(22) vincere > s[venk'ere] > ¢[venk're] > veintre 'to conquer’
pléngere > s[plang’ere] > s[plong're] > plaindre ‘to pity’

In these forms, the deletion of the unstressed vowel in the penultimate syllable
tooh place after palatalization, but before affrication of the velar plosives (cf.
Pope, 1956:126, Richter, 1934:171-175, Fouché, 1958:465-466 and chapter four).
The resulting consonant sequences cannot be divided into a permissible
syllable-final and syllable-initial cluster, and that is why they have been
simplified.

Second, the deletion of unstressed penults sometimes caused, as in cameram >
*{camra] > chambre, a bad syllable contact, in the sense of Murray and Venneman
(1983). By means of an intrusive stop, the language repairs this bad syllable
contact. For an exhaustive non-linear description of this process, we refer to
Wetzels (1985).

Third, the group ¢/ resulting from syncope was consistently replaced by ki, as
proved by the following quotations taken from the Appendix Probi: "vetulus non
veclus” and "vitula non vicla”. Having shown that syncope was not conditioned
by syliable structure, we will, 1n the following section, present an analysis of

syncope, which observes prosodic structure above the syllable.
1.2.1.2. The facts

Post-tonic syncope only affected vowels in proparoxytones, that is in words
having a lhight penultimate syllable, thus containing a short vowel. In paroxytons,
the post-tonic vowel (1e. the final vowel) was not affected. The hist in (23) 1s
based on Pope (1956), Fouché (1958) and Richter (1934) and presents some

examples of post-tonic vowel Teduction and deletion.

(23) Closs Lot 0ld French
comerom > +[koma3ra] > chambre 'bedroom
pérdere > #[pgrdare] > perdre ‘to lose’
drborem > s[arbarg] > arbre ‘tree’
céluphum > s[ka12pu] > ecolp 'blow with the fist’
dsinum > s[osanu] > osne 'donkey, ass’
csmpulot > ¢[kompatat] > conte ‘he counts, he tells’
peddster > s[peleater] > peestre 'on foot’
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Unstressed vowels in pre'.nic syllables also were subject to syncope. If there
was a single open syllable, between the initial and the stressed syllable, its

vowel was reduced and subsequently deleted, as illustrated by the forms in (24).

(24) Class Lat Old French

a) dormitdrium > e[darmatorju] > dortoir ‘bedroom’
dubitdre > s[dubatore] > doler "to doubt’
civitdtem > s[tsivatate] > citet ‘eity’
bonitdtem > e[banatate] > bonte 'goodness’
computdre > e[kompatare] > conter 'to counl, to tell’

b) valupté\em > volupte *voluptuousness’
toberngrium > tovernier ‘innkeeper’
appellére > apeler "to call upon, to invoke’
popilidnem > pavitlon ‘butterfly, bell tent’

In the forms of (24a), the second pretonic syllable is open, whereas in the forms
of (24b) it is closed. It should be noticed that the last form in (24b) also has a
second pretonic closed syllable, since, in Gallo-Romance, palatalised ! probably was
a geminate cluster [A\] (cf. Wetzels, 1985).8

It is important to observe that in the unstressed penultimate syllable all vowels
were reduced and later on deleted, whereas in the pretonic unstressed syllable all
vowels but @, were reduced and deleted.® This is illustrated by the forms in

(25).

(25) Closs Lot Old French

@) Srnaméntum > o [drnamgntu] > ornement ‘embellishment’
sakraméntum > o [sakramgntu] > sairement ‘oath’

b) ¢dlaphum > o [k3lopu] > colp ‘blow with the fist’
Jiopam > » [olave] > olve ‘side—bar (of a saddie)’
ba ! samum > » [balsamu] > boime, ‘bolm’

basme

Now, if there were two unstressed pretonic syllables between the initial syllable

and the stressed one, only one of them lost its vowel.'® According to Fouché, it

8 In chopter three, a more detailed occount of Late Latin and Gollo-Remance
9 phonotactics will be provided.
In pretonic syllaobles, the reduced vowel did not become deleted after
consonant+liquid clusters (cf. Pope, 1956:113). We will return to this question
1ein section 1.2.2. below.

Examples with more than two such pretonic syliables are very hard to find. A
word like liberatidnem was reduced to five syllables before syncope became
productive (cf. Rheinfelder, 1963: 59).
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was generally the first of these two syllables whose vowel was reduced and
subsequently deleted (1958:477-499). However, 1f the first of the two syllables
was closed, 1t was the second one that underwent these processes. Let us consider

the evolution of the forms 1n (26a), (26b) and (26¢c)

(26) o) Class Lat Old French
similitddinem > o [simd1tudng] > sembletume ‘resemblance’
subitaméntum > o [sabatoméntu] > soutement ‘suddenly’
timperoméhtum > s [tgmpdramgntu] > lemprement ‘moderotely’
orboriscéllum > o [arbarisytiiu) > arbroissel 'shrub’
beratidnem > o [Vivaratsjang] > livraison ‘delivery’
(26) b)
domesticdre > ¢ [domestas)arg) > domeschier ‘to tame’
ministeridlis > » [menzstarjoit] > menestrel 'servant,
minstrel’
chaIllcgre > . [tijobullatijare] > chevaichier ‘to ride on
horseback’
|%pastor|5re > « [impostdrjere] > empoistrier ‘'to shockle’
sddcosturdre > » [odkostIrare) > ocostrer *to orrange’
(26) <)
simpremutdre > o [imprematorg] > emprunter *to borrow'
scominitidre > o [komindtsjarg] > comencier 'to begin’
tgdrlpére > « [arivarg} > ariver 'lo arive’

The forms in (26a) and (26b) display a perfectly regular behavior in (26a) the
second pretonic syllable 1s open, hence there i1s reduction and effacement of the
vowel; 1n (26b) the second pretonic syllable 1s closed and accordingly the
following pretonic svllable loses 1ts vowel. However, 1f we look at the forms of
(26c), we observe that the vowel of the second syllable i1s not reduced, although
this syllable 1s open. In the first two forms of (26¢), i1t 1s the vowel in the
third pretonic syllable that becomes reduced and in the last form of (26¢c), there
1s no reduction at all. The forms in (26¢) all behave as 1if thev had a second
closed svllable. ™Now that we have presented the main facts of the syncope
process, 1n the neat section we will present a metrical formalization of syncope,

which accounts 1n a straightforward way for the cases discussed so far.
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1.2.1.3. The description

In this secion we will formalize the facts of syncope discussed above. Since
unstressed vowels first become reduced and only later deleted, 1t seems reasonable
to divide the process in two parts: reduction and deletion.

The generalization behind posttonic and pretonic syncope apparently 1s the fact
that the syllable has to be open in order for the reduction of vowels to take

place. This could be formulated by rule (27).

(27) Vowel reduction
R

vV —» @ / (a-)f

Rule (27) says that every vowel in a non-branching rime and dominated by a
weakh node in a foot, becomes reduced. ln order to see how this works some
relevant examples from (23) are reproduced in (28) with their metrical tree

structures according to the Latin stress rules.

(28) a) pedester b) arborem
| h h i
s w w

\U y

In (28a), rule (27) cannot apply since the metrical structure of (28a) does not
satisfy the structural description of (27). In (28b), the only vowel susceptible of
being reduced 1s the one in the unstressed penultimate syllable. It should be
noticed that all these vowels 1n proparoxvytons are short and, by rule (9) are
dominated by the weak node of a foot. The final syllables of (28a) and (28b)
are attached to the word tree and not to the foot; hence they do not become
reduced. For this reason we assume that, in Laun, extrametrical rimes Wwere
attached to the word tree rather than to the adjacent foot (see section 1.1). Had
we attached extrametrical rimes to the adjacent foot, they would have been part
of 1t, and they would have triggered the application of rule (27) being

dominated by a weak node 1n a foot.
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The same rule (27) 1s also able to account for the reduction of vowels 1n the
data of (24). Some relevant examples with their metrical tree structures have

been listed 1n (29).

(29) @) civitatenm bB) voluptltotenm

| ! h | h h

" L7 N
N N
\

In (29a), the application of (27) 1s possible, whereas 1n (29b) rule (27) cannot

apply, since the only vowel in a weak position of a foot is dominated by a
branching rime. Rule (27) furthermore is capable of describing the reduction in
the forms of (26a) and (26b) of section 1.2.1.2. To see this, let us consider the

metrical representations of the two forms in (30).

(32) o) s 1 militudinem b) domesticare
I ! I h } h I h
S w w L} w w 8 w w w
S N
“w s w O T s
\s/

/ X

Application of (27) reduces the two forms in the correct way: sEmoudsz >
Hsim9litudne] > sembletune and domesticdre > *[domestdcare] > domeschier. From
the way in which reduction applies 1n (30a) and (30b), it is rightly concluded
that rule (27) must be interpreted as a domain span and not as a domain limit
rule (cf. Selkirk (1980)). In other words, rule (27) not only reduces a vowel
dominated by a non-branching rime in a weak position of a foot that 1s
immediately adjacent to a strong position, but rather it reduces, from left to
right, any vowel dominated by a non-branching rime in a weak position within

the domain of a foot.
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The forms in (26c), however, remain problematic. The application of (27) would
reduce the vowel 1n the second pretonic syllable. which evidently 1s not the
desired result. A straightforward explanation of their unexpected behavior 1s
however possible. The forms listed in (26¢) are all verbal derivatives. Now, 1n
l.ate Latin, these types of verbs became affected by a shift of the secondary
accent from the prefix to the stem vowel (cf. Pope, 1956:101). A verbal

derivative like *cominitiare 'to start’ has now the metrical representation of (31).

A
(31) scominitiore

Accordingly, 1t 1s the vowel 1n the third pretonic syllable that reduces. Finally,
1t is important to note that we have not yet explained the forms in (25). We
wil] return to the different behavior of the low vowel in the next section.

Let us now brnefly discuss the consequences of syncope for the Gallo-Romance
accent system.11 In Gallo-Romance, by the end of the sixth century, syncope had
changed most of the proparoxytones in paroxytones. There were stll some
proparoxyfones left, which syncopated later. Fouché places syncope 1in the
remaining proparoxytones after the Germanic invasions of the fifth century
(1958:411). We will return to these cases 1n the next section. By Teducing almost
all vowels in unstressed penults, which were subsequently deleted, the language
lost most of 1ts proparoaytones. This means that, after syncope, the last two
syllables of every word consisted of an extrametrical syllable preceded by a
monosyllabic foot. In addition, the loss of distinctive vowel quantity rendered the

classical accent system opaque.12 It comes then as no surprnise that the joint

" {n the next chopter we will discuss the relotion between syncope aond the

changing aoccent system in more detail.

One might wonder, since quontity distinctions are lost at the some time thot
vowel-reduction wos operotive, whelher the rules in (9) were still productive.
To the extent that they were no longer productive, they might be considered as
lexical redundancy rules (cf. Hayes, 1981:145). However, even if main stress
ossignment was no longer predictable, secondary stress remoined predictable on
the basts of main stress. This matier too will be deall with in more detail in
the next chapter.

12
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effects of these two phenomena brought about a new accent system. The accent
rules of Laun are changed in two respects. First of all, since vowel quantity
was  replaced by qualitautve  distinctions,  the  stress rule became
Quantity-Insensittve. In addition, syncope eliminated antepenultimate accent.
Therefore, once these changes were accomplished, rule (4) which marks the last
rime of a word as extrametrical, can be dispensed with. It goes without saying
that this 1s a quite natural and expected change. Typologically, languages with
ternary feet are highly marked. Ternary feet are therefore excluded from the
restricted inventory of unmarked metrical trees (c¢f. section 1.1) and have to be
handled with a marked rule such as (4). The new accent rule can be formalized

in metrical terms as in (32).

(32) Construct moxtmally-binary, quantity-insensitive,
left—dominaont feet, storting at the right edge
of a word.
Group the feet in a right—dominant word tree.

To see how this works, consider the derivations in (33).

(33) a) semb |l etudne domescare
S w w a S w

The description for syncope given 1n this section can be extended to apocope

without further modification as will be shown in the following section.

1.2.2 Apocope

As noted above, unstressed final vowels except a became reduced and
subsequently disappeared between the end of the seventh and the end of the
ninth century. As in the case of pretonic syncope, the low vowel a behaves
exceptionally. In the beginning of this study we observed that final vowels were
not deleted 1f they had to serve as a support vowel. The conditions under which
a support vowel was necessary are well known, and can be formulated as (34)

(cf. Pope, 1956:114).
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(34) a) Before the final group —nt
b) After the denti—polotals t¥ and d¥ and the
groups consisting of consonant + r or |

In the preceding section, we have divided the process of syncope i1n reduction and
deletion parts. We assume that the same division exists in the process of apocope;
the deletion part of both processes then, may, historicallv, have been subject to
syllable structure, as may be concluded from footnote 9 and the conditions 1n
(34), of which (34b) in particular suggests a syllable conditioned process. The
position which will be adopted here consists 1n assuming that a context-free
process of deletion eliminated all schwas and that the support-vowels have been
svnchronically reinterpreted as a competing rule inserting schwas in specific
environments, defined with reference to the syllable.

Let us now consider the evolutions 1n (35) showing the effects of the weakening

stage preceding apocope

(35) Clas Lot Old French
muros > o[mures] > murs ‘wall (nom sg ., obj pl )’
debet > «[deivat] > deit ‘he must, he owes®
colaphum > o[k3ipa) > colp *blow with Lhe fist

(rom pl , ob) sg )’
fortem > o[forta] > fort ‘sirong
patrem > o[pedea] > pere *father®
similitudinem > »[simldtudn3d] > sembletume 'resemblonce’
dormitorium > e[dartor;@] > dortoir ‘bedroom’
nitidum > ¢[ngtd) > net 'cleon, clear’

Without further adaptations, rule (27) can account for most of the forms listed

in (35). In order to see this, let us consider the derivations 1n (36).

(36) &) ka1 p? b) sembidtudnd

s w s w s w

\/ SN

It should be noticed that the application of (27) predicts that in forms lihe (36b)
the vowel 1n the remaining unstressed pretonic syllable of words which
originally contained two of them reduces also. In fact, this happens without

exceptions, but only 1f that remaining unstressed pretonic syllable 1s open, as
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predicted by (27) (cf. Fouché, 1958:481-492).

Rule (27) apparently fails to cover those cases W here apocope takes place even 1if
the final vowel 1s followed by a consonant (1.e. 1n a closed syllable) as for
example 1n the first two forms of (35). With respect to the other forms listed
in (35), 1t 1s important to note that word-final m was lost, just like the other
sonorants, long before apocope became productive (cf. Fouché, 1958:650-651). As
for word-final s and ¢t 1n the other forms in (35), they occur as inflectional
endings. In general, inflection 1s not included 1n the domain of syllabification. On
this assumption 1t follows that rule (27) also accounts [or apocope.

There 1s, however, one class of exceptions to apocope not discussed vet:
proparoaytones that had not been reduced to paroaytones in Late Latin or Early
Gallo-Romance (cf. Pope, 1956:114 and also Fouché, 1958:466). Let us look at
the pair of forms in (37).

(37) Clos Lat Old French
te’pidun > tiede ‘lepid, lukeworm’
nitidum > net ‘clean, clear’

The second form 1n (37) had syncopated in Late Latuin or Early Gallo Romance,
subsequently i1ts final vowel was reduced and deleted by apocope. The first
form syncopated later and was only reduced by apocope. It should be noticed
that proparoxytones, which had not become reduced in Late lLaun or Farlv
Gallo-Romance, are exceptions to the stress rule (32). We assume that they are
marked for having antepenultimate stress in the lexicon. In (38) the evolution of
the forms 1n (37) 1s 1llustrated.

A final remark has to be made about the exceptional behavior of the vowel a.
In pretonic and final syllables 1t 1s never deleted, but always becomes reduced
(cf. Fouché, 1958:482-484 and 500-501). It seems then that the low vowel 1n
all these positions only reduces later than the other vowels (cf. Pope, 1956:115).
The reduction of unstressed penulumate a 1s attested, according to Pope
(1956:115), 1n the seventh century, reduction of @ in other positions 1n the ninth
century (cf. Fouché, 1958:501). Given that a always reduces in open syllables,
there 1s no reason to include the fact that a reduces later 1n every position 1n
the mechanism expressed by rule (27). The fact that neither in the pretonic nor
in the final syllable a 1s deleted may be explained by assuming that deletion

was no longer productive at the time when a weakened to schwa.
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| | | |
1(38) Period | Rule | Example | |
| | | | |
| Class Lot I (9) | @) tepidum | b) nitidum |
| | ! | |
| Late Lotin | (27) (b only) ] tepidu | nitadu

| | | | |
| Gal-Rom | —deletion | tiebidu | nellu

| (5-6 cent ) | (b only) | | |
I | | I !
| Gal-Rom | =(27)(a ond b) | tiebadu | nettd |
| (7-8 cent ) | —deletion (0 and b)| tieddu | net

I | I I I
| Gal-Rom | =(27)(a only) | tiedde | net

| (8-9 cent ) | | I !
| | ] I I
| Old French | | ti1ede | net |
| | | ‘tukewarm® | ‘clean, clear’ |
I | | | |

The consequence of the apocope process for the stress system of Old French 1s
evident. The language no longer has proparoxytones and the paroaytones all
contain a schwa in their final syllable (¢f. Pope, 1956:102). This can be expressed
by a rule like (39).

(39) Construct an unbounded right—-dominant foot at the right
edge of a word, with the restriction that schwa 1s always
a recessive node

Rule (39) gives the two possible structures of (40).

(40) - - - w W W W W s - - - W W W W W s 3

\

In this section we have demonstrated that apocope can be accounted for by the
same rule we needed for syncope. These two processes are now explained as
manifestations of one and the same mechanism. The fact that apocope 1s,
diachronically, posterior to syncope has been explained by the loss of

extrametricality. In this section 1t also became clear that the evolution of accent
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placement form Latin to Old French can be characterized (as provec by (9), (32)
and (39)) as an evolution from a highly marked stress rule (9) to a completely
unmarhed one (39) (cf. Hayes, 1981:56). In the next section we will examine
whether the generalization that syncope and apocope can be conceived of as
manifestations of one and the same mechanism can also be captured 1In a

gnid-only theory.
1.3. A Grid-only Account

In the preceding section an analysis of syncope and apocope has been proposed
that made a crucial use of the notion foot defined 1n metrnical trees, and that
enabled us to explain both processes as instances of one and the same mechanism:
reduction in the domamn of the foot. It 1s now time to examine whether an
analysis 1n a grid-only theory 1s capable of giving the same type of description.

In (41) a number of relevant forms, discussed 1n 121.3, are listed with their

metrical representations in trees as well as 1n grnids.

(41) x x Wd-level
x x -level
x x x x x X o-level
a) comeram b) pedester
s w W w w
\/ N
s
x x Wd—leve!
x x x x {-level
x x x x x x x x x x x d—level
¢)simil i tudinem d) domesticare
8 W w 3 w w s w w l w

AN

It 1s not clear to us how the context of rule (27) should be translated in a
context based on grids. We need a rule stating that a vowel dominated by a
non-branching rime becomes rteduced 1n a metrically weak position. These
positions can simply be read off the grid: those that only hold one grid position.
It should be clear that not every vowel holding one grid position should become

reduced, because this would reduce the vowels 1n the initial syllables of words



Iike (41b), and the vowels of final syllables. In order to prevent final vowel
reduction, 1t will be assumed that extrametrical syllables receive a relative

prominence interpretation at word-level, by a rule like (42).

(42)

x
o
x M X

X x Wd-level

In order to prevent initial vowel reduction, we might formulate the vowel
reduction rule in such a way that 1t only applies if the vowel holding one gnd
position 15 preceded by a vowel holding two grid positions (one at o-level, and

one at I-level), as 1 (43)

(43) Vowe | reduction

F

f-level
o-level

<
o
~

The vowel reduction rule (43), however, 1s unable to correctly reduce the forms
like (41d). It seems that in order to obtain the foot-domain functioning of vowel
reduction, we need to divide the grid into feet. According to Prince (1983:87) a
grnid could, eventually, be divided into feet in the following wav: A falling or
left-headed foot starts with a X-level grid entry and runs rightward unul
another such entry 1s encountered, or the end of a domamn. A rmising or
right-headed foot 1s the mirror-image opposite.” The main reason for the
development of a gnd-only theory, however, was the fact that constituency,
defined tn trees, lacked 1ndependent empirical motivation. Let us suppose that we
do supply the grid with constituent structure and express syncope by a rule
which says that every vowel holding only one gnd position within a foot,

defined on the grid, becomes reduced, as in (44).

(44) Vowe | reduction

R
l —»3/(x-)E&

k)|



Rule (44) seems to be the only possible grid-theory translation of rule (27), that
captures the fact that syncope and apocope are manifestations of one and the
same mechanism. However, in order for rule (43) to function properly, 1t must
be assumed that grids do contain constituency structure. This assumption is not

only contrary to a grid-only theory, but undermines 1ts raison d'étre.

1.4. Conclusions

In this chapter we have provided a straightforward account of the reduction of
unstressed vowels 1n the evolution from Latin to Old French. Syncope and
apocope, traditionally thought of as two separate processes, are now explained as
two manifestations of one and the same mechanmism: foot-based vowel reduction.
Both processes can be understood as the effect of one and the same rule applying
on different, independently motivated, metrical structures. This generalization can
only be captured in a metrical theory recognizing the notion of foot as a
primitive element of its descriptive vocabulary. Moreover, we have demonstrated
that a grid-only theory account fails to capture this generalization and thus
obscures the relation between the two processes. The proposed analysis, therefore,
constitutes an argument 1n favor of a metrical theory using feet to express stress

and for the fact that feet cannot be dispensed with in phonological theory.

32



CHAPTER TWO

On Markedness And Bounded Stress Systems

2.0. Introduction

In Hayes (1987) a revised parametric metrical theory 1s proposed as an
improvement of the stress theory advanced in Hayes (1981). The old theory
permitted four basic bounded stress types, yielded by the following two
parameters: (1) Quantity-Sensitive (QS) vs. Quantity-Insensitive (QI), (1) direction
of dominance (1.e. might-dominant (rd) vs. left-dominant (ld)).

Normally, 1in QS stress systems the dominant nodes are constructed and labeled
strong 1rrespective of properties of syllable structure. However, there are also QS
stress systems in Which not all dominant nodes are labeled strong. Dominant
nodes 1n these systems are labeled strong depending on whether they branch or
not (dominant nodes strong if and only if they branch). The latter parameter 1s
termed 'Labeling-based-on-branching’ (LBOB). This latter parameter gives us two
more possible iterative stress systems. Hayes (1985) observes that Ql-rd feet are
assigned iteratively only 1n a few languages, whereas no known cases exist of
1terative QS-1d foot assignment. From a typological point of view then these foot
types must be considered marked. Hence, 1t can be concluded that among QS
stress systems the option rd s the unmarked parameter setting, whereas for QI
stress systems the option 1ld 1s the unmarked option. It 1s for this reason that
Hayes (1987) proposes a revision of the theory, and stipulates a new inventory
of metrical core umts, which 15 claimed to be superior because marked and
unmarked stress systems can be straightforwardly described as such.

This chapter compares the theories of Hayes (1981) and Hayes (1987), discusses
some problematic aspects of the way 1n which marked stress systems are
accounted for in the revised theory and proposes a new way of achieving the
results of Hayes (1985) without the disadvantages of the revised theory. Section
2.1 1llustrates the treatment of the four basic bounded stress types mentioned
above under the standard theory and the revised theory. In section 2.2, we will

demonstrate that an alternative analysis of the marked QI-rd and QS-1d stress
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systems must be preferred on both formal and empirical grounds. Section 2.3
focuses on the way in which the QS stress systems that label dominant nodes as
strong 1if and only 1if they branch, are treated under the revised theory.
Subsequently, 1t will be shown how the Uniformity Parameter put forward by
McCarthy and Prince (1986) can describe bounded stress systems that, in the
standard theory, 1nvolved labeling-based-on-branching. If we adopt this
parameter, however, stress systems are predicted to occur which are, i1n fact,
unattested A closer look at such systems suggests a principled explanation for
this gap. Finally, section 2.4 summarizes and discusses the proposals of the

present chapter.
2.1. A parametric metrical theory and its revisions

The two parameters QS-QI and rd-ld yield four basic bounded stress systems
which are 1illustrated on the basis of Weri, Warao, Tubatulabal and Classical
Laun, 1n (1)-(4) below. In Wern, the main stress falls on the final syllable and
secondary stress on each alternating preceding syllable. The Wer:1 stress facts are
accounted for by right-to-left assignment of QI-rd feet and by grouping these feet
into a nght-dominant word tree as illustrated in (1) (cf.Hayes, 1981:52-53)."

(1) Wer akun‘etepa’l ‘times’
—QI-rd, R-L | w s w s
—rd word tree w W ]

Warao has primary accent on the penultimate syllable and secondary stress on
each alternating preceding syllable The construction of QI-1d feet, from right to
left, and of a right-dominant word tree, will correctly describe the stress facts of
Warao, as shown in (2) (cf. Havyes, 1981.51-52).

Haves (1981.60), basing himself on Voegelin (1935), describes stress in
Tubatulabal as follows. stress falls on (a) final vowels, (b) long vowels, (c) short

vowels lying two syllables to the left of a stress As illustrated in (3), QS-rd

1 Following Hayes (1981), the feet have, for expository reasons, been separated

from the word tree by ¢ horizontal l|ine
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(2) Waroo yapurukl( [
—QI-Id, R-L L) w w w

T e
\{/

feet are constructed from right-to-left. All stresses are claimed to be equal 1n

nehaods ‘verily to climb’

®
e as
£ o

e o,

prominence, so no word tree i1s constructed.

4 ’,
(3) Tubatulabal |,|? ‘1 17 aa ni cd 'he will meat—fast’
h h | h | |

—QS-rd, R-L l ' w\/a \v\/s

Classical Latin 1llustrates the last possibility. Main stress falls on the penultimate

if that syllable 1s heavy, and otherwise on the antepenultimate. Secondary stress
falls on each alternating preceding syllable. A standard metrical analysis of
Classical Latin will be as follows: (a) the final syllable 1s marked as
extrametrical, (b) at the right edge of a word, a QS-1d foot 1s assigned, (¢) QI-1d
feet are assigned from night to left,2 and (d) all feet are grouped 1nto a

right-dominant word tree.

(4) Classicol Latin dormut o’ r1 ( um) "bedroom’
h |
-Non-iterative QS-1d, right edge s w s w w
-lterative QI-1d, R-L \ f } f
-rd word tree w s

Havyes’ (1981) theory predicts that all four stress types, exemplified 1n (1 4),
should be equally common among the world's languages. However, Hayes (1985)
found that QI-ld and QS-rd feet are assigned iteratively 1n numerous languages,
whereas Ql-rd feet are rarely and QS-ld feet are never applied iteratively. It 1s
for this reason that for QI stress systems the option ld must be considered the

unmarked parameter setting, while for QS stress systems rd 1s the unmarked

2 In section 2 2 2, we will deal with the treatment of secondary atress (n Latin
1n more detail
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setting. Hence, the relative markedness and rarity of systems such as Wen and
Classical Latin remained unaccounted for 1n the standard theory. These
markedness considerations led Hayes (1987) to revise his original theory and to
account for the unmarked stress types by the core metrical umits in (5). In order
to capture the generalivations made possible by tree- as well as gnd-theories,
"bracketed grids” are used, that 1s, feet [sw] and [ws] are represented by the
bracheted gnids (x .) and (. x), respectively (cf. Hammond (1984), Hayes (1987)
and Halle and Vergnaud (1987) for more details).

(5) (x ) )
a) Syllabic Trochee Form o o if possible, otherwise form &
(x ) (x )
b) Moraic Trochee Form m m 1f possible, where mm s
(x ) (%) ()
either | | or h , otherwise form |
( x ) ()
c) Tomb Form | o 1f posstble, otherwise form h or |

(Where ( ) 1s a stressless foot, (x) = stressed foot,
o = syllable, m = mora, | = light syliable, and
h = heavy syilable)

Hayes (1987) suggests that the metrical grouping of sequences corresponding to
the core metrical umts in (5) derives from two general laws of rhythm. In a
language where heavy and light svllables are treated equally by bounded
constituent construction rules (1e. no attenuion 1s paid to the quantitative
distinctions among syllables so that all syllables count as equal for stress
purposes) the more prominent element of a binary constituent will be the first
element (left-dominant). In a language where heavy and light syllables are not
treated alike by stress rules (1e. quantitative distinctions among syllables are
relevant so that not all svllables count as equal for stress purposes) the more
prominent element of a binary constituent will be the last element
(right-dominant). Hayes (1987) characterizes the former way of metrical
grouping as trochaic or even duration grouping and the latter as iambic or
uneven duration grouping. The laws of trochaic (even) and 1ambic (uneven)
rhythm dictate, then, that prominence contrasts based on uneven duration lend

themselves more generally to i1ambic rhythm, whereas prominence contrasts based
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on even duration lend themselves more generally to trochaic rhythm. These
rhythm laws are also operative 1n other cognitive domains and underlie the core
metrical units 1n (5). The 1amb (5c), by not allowing heavy syllables in weak
position, creates, wherever possible, feet of which the syllables contrast 1n
duration. The syllabic trochee and the moraic trochee (5a, 5b) create feet of
which the syllables are phonologically equal in duration.” Stress systems that in
the theory of (1981) were analyzed by QI-ld and QS-rd feet (henceforth former
Ql-ld and former QS-rd) clearly obey these laws, and, hence, can be
straightforwardly analyzed by using syllabic trochees and i1ambs respectively, as

tllustrated 1n (6) for Warao and Tubatulabal.

(6) Warao yapur Ukitanehdse
(x ) (x ) (x ) (x ) Syllabic Trochee R-to-L
( x ) End rule Final

i ’ ’ ”
Tubatulebal 11?2 11 1?7 0o ni ca
h h | h | h

) (x) ( x) ( x) Tamb, R—to-L

Stress systems that in the theory of (1981) were described by using Ql-rd and
QS-1d feet (henceforth former QI-rd and former QS Id stress svstems), however,
clearly violate the laws of 1ambic and trochaic rhythm and must therefore be
analvzed differently. The remainder of this chapter discusses how these marked
systems are analyzed in the revised theory and shows that an alternative way of
formally expressing the relative markedness of these systems 1s preferable to the
revised theory approach on both formal and empirical grounds. Section 2.2.1
addresses the question of how the marked former Ql-rd stress systems are
reanalyzed as 1instances of syllabic trochee assignment, after that, section 2.2.2
discusses the moraic trochee (5b), a device for handling former QS-ld stress
systems. The moraic trochee has also been claimed to make possible the
elimination of the labeling-based-on-branching parameter. This parameter and the
extent to which the revised theory is successful in achieving this last goal will

be discussed i1n section 2.3.

3 In o languoge using syllabic trochees, all syllablea are c¢loimed to be

phonologically equal in duration (Hayes, 1985)
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2.2. Former QI-rd and QS-ld stress systems
2.2.1. Former QI-rd stress systems

Let us, to begin with, consider how the marked QI-rd stress systems are
reanalyzed in the revised theory. Hayes (1987) proposes to reanalyze former QI-rd
stress systems as instances of syllabic trochee assignment by using independently
needed mechanisms such as extrametricality and monosyllabic feet. The resulting
reanalyses of former Ql-rd stress systems are more complex and are therefore
claimed to be justified because they provide a formal account of the more
heavily marked status of QI-rd languages. However, 1t will be shown, on the
basis of the stress systems of Southern Paiute and Yidinj, that similar reanalyses
complicate metrical theory and, as such, express the markedness of former Ql-rd
systems in an unnecessarily difficult way. Moreover, it will be shown that, if
former QI-rd stress systems are reanalyzed as instances of syllabic trochees, the
generalization made in Hayes (1985:441) that rules which lengthen stressed
vowels, rules which lengthen consonants following stressed vowels and rules
which reduce alternating stressless vowels are absent among trochaic languages,
cannot be maintained. Furthermore, the presence of these rules in just those
languages that must be reanalyzed as syllabic trochee assignment can no longer be
explained. Next, an alternative way of describing these marked systems will be
presented, which does not burden metrical theory, which captures the markedness
of former QI-rd systems in a straightforward way, and which permits us to
maintain the generalization mentioned above.

Let us now consider the stress facts of Southern Paiute as described by Sapir
(1930), Wheeler (1979) and Hayes (1981). Main stress falls on the second vowel
and secondary stress on each alternating vowel thereafter. The final syllable,
however, is never stressed. In (7) some examples, taken from Wheeler (1979)
have been reproduced. The construction of QI-rd feet from left to nght
--followed by 2 Final Weakeming Rule that changes a word-final [ws] foot 1nto a
[sw] foot in words with an even number of syllables— and the assignment of a

left-dominant word tree correctly accounts for the stress facts of Southern Paiute

4 Since in Southern Paiute the finol sylliaoble is never stressed, the fingl
monosy | labic foot, 1n words with an odd number of syllables, such as mantcdAqal
in (7)., hos to become destressed and incorporated as a weak member into the word

38



(cf. Wheeler, 1979:154-155).4

v A s N N I \
(7)Y meantcaAqol maroOqwoy iq. WA tAcip. ox U
w s w\x s J f\v/? '\\V//F s w w S i w
0 ww ] w w SEZZ—___- w
s h 1:\\\\\,///// \\\\\J///
s s
"to hold out one's hands’ ‘stretch it ‘when it was evening’'

In the data in (7) a capital letter indicates a devoiced vowel and a dot a
geminated consonant. Wheeler (1979) discusses a Vocalic Devoicing rule (VD)
and a Gemination rule (GEM) and claims that both rules are closely related to
the alternating stress pattern and sensitive to the metrical structure of Southern

Paiute. In (8) Wheeler's rules are reproduced.

(8a) Vocalic Devoicing (8b) Gemination
w '%F S S
V—+# [-voice] / - /|+cons vV [+consT — Vv [+cons
—voice —voice -voice

+long

According to Hayes' (1987) revised theory former QI-rd stress sytems must be
reanalyzed as instances of syllabic trochee assignment. The only reanalysis of
Southern Paiute as an instance of syllabic trochee assignment which would make
1t possible to maintain the formulation of VD and GEM as in (8) is very
complicated and requires the following steps:

(a) mark the initial syllable as extrametrical

(b) assign a single syllabic trochee at the right edge of the word

(c) 1eratively assign syllabic trochees from left to right

(d) if no syllabic trochee can be assigned, form a monosyllabic

stressed foot (x)
(e) apply the End Rule Initial

tree. This destressing takes place prior to the application of the rules in (8)
(cf. Wheeler, 1979-154).

Rene Koger has pointed out (personol communication) that (b) should precede (o)
given the fact that disyllabuclworda in Southern Paiute receive main stress on
their initial syllable, as in qdnl "house" and tdq.U "panther".
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In (9) the data of (7) are given with the metrical structure according to this

revised analysxss

(9)maontec dAq ol mar ; Oqw o y : q WA tAc i p ; x U
a) (o) (o) ()

b) ) (x ) (x )
c) (x ) (x )

d) (x) (x)

e) ( x ) ( x ) ( x )

Now, for an analysis like (9) to work, the inventory of the revised metrical
theory must be expanded, that 1s, the syllabic trochee needs to be modified 1n
such a way that 1t becomes possible on a language-specific basis to construct a
monosyllabic stressed foot (x), as in (9d), instead of a stressless foot () in case
no syllabic trochee can be assigned. Before discussing the use of monosyllabic
stressed feet 1n more detail, let us first discuss another instance of QI-rd feet:
stress 1n Yld]l‘l'! .

Haves (1981,1982), basing himself on Dixon (1977), analyzes demJ by means of a
left-to-night construction of QI-rd feet. A Penult Lengthening (PL) rule (10) 1s
proposed which lengthens the vowel in the penultimate syllable of words that

have an odd number of syllables.

(1e) Penult Lengthening

vV—s» VY//

Long vowels 1n Yidin' do not only arise as a result of (10), but also by a

©) etk

pre-suffix and a pre-yotic lengthening rule (cf. Hayes, 1981:99). The interesting
fact about Y1d1n‘i stress 1s that words that contain an even number of syllables
and which have not acquired long vowels by any of the lengtheming rules, are
predicted to have a [ws] stress pattern. However, these words have a trochaic
[sw] pattern. Haves (1982.10S) posits the Stress Shift rule (11) to account for

the stress pattern of these words.

(11) Stress Shift

Relabel all sister nodes [sw], unless there 1s a strong
node dominating a long vowel
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To see how this works, consider the forms in (12).%

(12) gu da ga ‘dog”’ gu ddlga ngJ ‘dog—ergative’
a) Ql-rd w s w w s w s
L-to-R \</ \VARV/
b) PL (10) gqu do ga na
w s w
/ 4
¢) Stress Shift no gu do ga ngu

8 w 9 w

N/ \/
The interesting question that now arises, of course, 1s how to reanalyze Yidin’ 1n
the framework of the revised theory using syllabic trochees. Suppose we make
the first syllable extrametrical, assign syllabic trochees from left-to-right, replace
s by x 1in (10), and reformulate Stress Shift in such a way that foot structure 1s
erased and syllabic trochees reassigned, without 1mtial extrametricahity, [rom
left-to-right 1n words that have no strong nodes dominating a long vowel. This

would yield for the two example forms in (12) the metrical derivations 1n (13).

(13) gu da go ‘dog’ gu da ga ngu ‘dog-ergative’
a) initiol () ()
EM
b) Syllabie qu 4 ga qu da ga ngu
Trochees LR ( )(x ) (Y )(0)
c) PL gu da go no
()= )
¢) Stress Shift na gJ da gJ ngu
() (x )
‘I 7’ ‘ rd
gu da go gu do ga ngu
()(x ) (x  )(x )

In words which contain a strong node dominating a long vowel such as guda’.ga
no relabeling takes place, and, consequently, the first two syllables do not

constitute one foot, but are part of two different feet. There are, however, as

6 After the application of (12a) one further rule I1s needed which destresses the

final syllable 1n words with an odd number of sylliobles ond which incorporates
1t a9 o weak memeber into the word tree, for a rule deleting final sytlables to
be stated in metrical terms
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Hayes (1982:102,109) notes, a number of rules which require the first two
syllables of a word to constitute a single foot. First, there 1s an optional Stress
Fronting rule which shifts stress from the second to the first syllable, as in, for
1nstance, gali,na > galima 'go-purposive” This rule, as Hayes (1982:102) states can
be formulated “as a very simple relabelling, provided that the first t_wo syllables
of a word always constitute a foot.” Second, reduplication 1n Yidin’ can, if the
first two syllables of a word constitute a single foot, be formulated as the
copying of the stem-imitial foot (cf. Hayes, 1982:119). Third, Dixon (1977:41)
observes that one of his informants missed, when recording a song, one
word-imtial disyllabic unit every time he took breath. Again, this can only be
understood as the omussion of a word-imitial foot, if the first two syllables of a
word constitute a single foot (cf. Hayes, 1982:109). It 1s clear then that, although
the Yidin! stress facts can be analyzed as syllabic trochee assignment, such an
analvsis would make an 1insightful formulation of the rules mentioned above
impossible. Therefore, a reanalysis in terms of syllabic trochee assignment lacks
independent motivation. .

Another way of dealing with Yidin' stress consists of constructing disyllabic
constituents from left-to-right without labeling them and making Penultimate
Lengthening sensitive to the right boundary of the last disyllabic constituent in a
word with an odd number of syllables. Aflter the application of the rules
creating long vowels, labeling must then proceed 1n such a way that words 1n
which no long vowels occur in the final svllable of a foot are labeled (x .) and
words which contain a long vowel 1n the final syllable of some foot are labeled
(. x). Tt 1s precisely for this case that McCarthy and Prince (1986) propose clause
(1) of the Uniformity Parameter (UP) in (14).

(14) Uniformity Parameter
A language may require that all feet have
the same labeling

(i) everywhere

(ii) within the word

So far, we have shown that Southern Paiute can be reanalyzed using syllabic

trochees, but that in order to do so metrical theory must become more
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complicated 1n allowing, on a language-specific basis the construction of stressed
monosyllabic feet, and, that Yidin'can be analyzed if one allows the construction
of unlabeled feet. However, apart from the desire of not expanding the formal
apparatus of metrical theory, there is another more important reason to look for
an alternative way of describing former QI-rd stress systems, which is based on
the fact that it is no longer possible to provide an explanation for the existence
of the Gemination rule (8) and the Penult Lengthening rule (10) 1n the
phonologies of Southern Paiute and Yidn!

As menuoned above, the 1amb derives directly from the law of iambic rhythm.
However, as Hayes (1987) observes, an 1ambic stress rule may also group two
Light syllables 1nto one constituent, resulung 1n a foot of even duration.
Typically, as Hayes observes, languages with jambic rhythm often have segmental
rules which serve to increase the durational contrast of a foot, such as rules
lengthening short stressed vowels, geminating consonants after stressed vowels, or
reducing alternating stressless vowels. According to Hayes, these rules are absent
from trochaic languages and rightly so, because they would destroy the even
duration character of trochaic thythm. Hayes (1985:441) claims that rules of this
kind are not typical of quantity-sensitivity, but rather of 1ambic rhythm.
However, in Hayes (1985), jambic rhythm equals right-dominance since 1t 1s
stated that this kind of lengthening and reduction rules may also occur in a
quantity-insensitive language “provided that it has 1ambic [ie. last element
prominent) stress” (cf. Hayes, 1985:441). In Hayes' (1987) revised theory,
however, 1ambic rhythm 1s a composite of both uneven duration and
rnight-dominance, and quantity-insensitive iambic rhythm 1s excluded in prninciple.
The consequence of reanalyzing the former QI-rd stress systems as 1instances of
syllabic trochee assignment therefore is that we are no longer able to provide an
explanation for the existence of stress-sensitive gemination or reduction rules in
these reanalyzed stress systems. Moreover, the presence of these rules in languages
with 1ambic stress rules can no longer be related to the enhancement of a
durational contrast because they also occur in trochaic stress languages. In other
words, the generalization that these rules are typical of iambic stress, but absent
in trochaic stress systems can, in Hayes’ (1987) theory, no longer be upheld.

In order to remedy the objections mentioned above, we will account for the
markedness of former QI-rd feet by allowing the construction of reversed
syllabic trochees as marked metrical units. The reversed syllabic trochee should

then be considered as a marked metrical unit of the form in (15).
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(15) (. x) ()

Reversed syllabic trochee: Form o ¢ if possible; otherwise form o

A reversed syllabic trochee does the same descripuve work as the former Ql-rd
foot, but must be considered as marked in the sense that it deviates from the
law of trochaic rhythm in making the last (instead of the first) element of a
binary constituent based on even duration the more prominent. Hence, the
markedness of the reversed trochee need not be stipulated, but follows directly
from the general laws of rhythm underlying the revised theory. Furthermore,
the reversed syllabic trochee differs from the former Ql-rd foot in making a
monosvllabic foot stressless instead of stressed. We will return to this latter
point in more detail below.

The reversed trochee (15) has two immediate advantages. First, metrical theory
need not be made more complex, as it 1s not necessary to allow for monosyllabic
stressed feet, nor for the comstruction of unlabeled constituents in accounting for
the stress facts of Southern Paiute and Yidin! The assignment of a syllabic
trochee at the right edge of a word followed by the left-to-right assignment of
reversed syllabic trochees and the FEnd Rule Initial, as illustrated in (16a-c),

correctly describes the stress facts of Southern Paiute, and, if 's’ and 'w’ in (8)

are replaced by °'x’ and '’ respectively, leaves Wheeler's formulation of VD and
GEM intact.
(16) mant ¢4 Aqal mo re 0 qw\a y\i q.WA tA ef p.B x.U
a) (x ) (x J) (x )
b) (. x)(.) . x}C x) (. x)
c) ( x ) ( x ) (o« )

The Ylde stress facts discussed above can be analyzed as in Hayes (1981/1982).

Secondly, and more importantly, the generalization that rules lengthening stressed
vowels, geminating consonants after stressed vowels, or reducing alternating
stressless vowels do not occur 1n languages which have a trochaic stress rule, but
do occur 1n languages having an 1ambic stress rule can be maintained. The
existence of these rules in languages that have a reversed trochaic stress rule,
such as the rules of Gemination (8b) and PL (10) in the grammars of Southern
Pajute and Yidinj can now easily be explained. Rule (8b) i1n the phonology of

Southern Paiute has the effect of creating surface jambic [feet, that 1s, feet of
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which the elements contrast in duration. The effect of PL (10) m Yidm' 1s
similar, the only difference being that in Yidin' words in which no surface
1ambic feet have been created are labeled trochaically. In other words, the
metrically conditioned rules of consonant gemination and penult lengthening can
be related to the creation of proper iambic rhythm and can be interpreted as
converting a marked deep structure stress pattern into an unmarked surface
structure stress pattern. In this respect, it is interesting to discuss the behavior
of long vowels in Southern Paiute. According to Sapir (1930) the Southern Paiute
stress system is based on the count of morae and not of syllables. The stress
rules may, consequently, divide long vowels between feet, as illustrated 1n, for
instance, mantcdAgal and mardOgwayigWA 1 (7) above. Hayes (1981:53-54)
claims that the morae of Southern Paiute must be regarded as separate syllables
in underlying representation, given that a number of allophonic rules apply to
only one half of a surface long vowel.” The rule creating long vowels out of
adjacent 1dentical vowels must be considered a rather late phonetic rule according
to Hayes. McCarhty and Prince (1986) point out that these long vowels always
have stress on their initial mora and they take this to be “the result of a rule
erasing syllable-internal foot structure and assigning prosodic status to the
syllable, which allows the normal prominence structure of the syllable to assert
1self.” They add "1f this 1s right, the Southern Paiute system does indeed contain
the crucially iambic foot [I h]. At prominence assignment, uniformity may be
invoked to guarantee iambic labeling.” However, it can be shown that the UP
cannot label the feet only after the application of the rule creating long vowels
from adjcent identical vowels, because the feet must crucially be labeled prior
to the application of this rule for the Gemination and Vocalic Devoicing rules to
apply properly. If disyllabic constituents are assigned from left-to-right, then,
without any labeling, the Gemination rule must be reformulated 1n such a way
as to refer to the right boundary of word-internal disvllabic constituents, but to
the left boundary of absolute word-final disyllabic consutuents, that 1s, in words
with an even number of syllables. Similarly, the Vocalic Devoicing rule must,
if no labeling is provided, be reformulated so as to refer to the left boundary of

word-internal disyllabic constituents, but to the rnght boundary of absolute

7 It should be noticed that VD (Bb) too applies to only one half of a surface long

vowel .
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word-final disyllabic constituents. The resulting disjunction of contexts in the
rules completely obscures the stress-sensitive nature of both processes. Hence, we
conclude that labeling must take place prior to the rule which creates long
vowels out of adjacent identical vowels and that the effect of this rule as well
as of the Gemination rule consists of converting the underlying marked reversed
trochaic stress pattern into an unmarked surface 1ambic stress pattern.

Let us finally discuss the fate of monosyllabic constituents 1n quantity-insensitive
languages. In the discussion of Southern Pajute above, 1t was observed that, 1if
no reversed syllabic trochees are wused, 1t must be possible to construct
monosyllabic stressed feet on a language-specific basis. However, the way the
stressed foot 1s used in Southern Paiute makes an empirical prediction which we
believe to be false. Cvery time the stressed foot 1s used 1n the derivations mn (9)
above, a stress clash results This leads one to expect cases of secondary stress
clashes resuluing from the right-to-left apphication of syllabic trochees in words
with 4an odd number of sylabless. We have checked this for a number of
languages, viz. Garawa (Hayes, 1981:54-55), Lenakel (Hammond, 1986),
Malakmalak (Birk, 1976:16-17), Nengone (Trvon, 1967:1), Nyawayg (Dixon,
1983:443), Spanish (Harms, 1983), Warao (Hayes, 1981:51-52) and Wargamay
(Dixon, 1981:20-21), but we have found no cases in which a stressed foot must
be used to create adjacent secondary stress clashes. On the contrary, 1t seems that
monosyllabic constituents are made stressless 1n order to avoid such secondary
stress clashes. If 1t 1s true that a stressed [foot 1s never used to create such
clashes, then (f only syllabic trochees are used) clash-avoidance cannot be a
guiding principle 1n restricting the language-specific choice of how to treat
monosyllabic constituents, given the fact that in Southern Pajute the stressed foot
1s used to create stress clashes. The reversed syllabic trochee, on the other hand,
allows to dispense with a stressed foot in the analysis of Southern Paiute, and
permits us to use clash-avoidance as a restricting principle 1n determining the
fate of monosvllabic constituents 1n quantity-insensitive languages. However, 1f
we no longer need a monosyllabic stressed foot in the analvsis of Southern
Paiute, the question arises, of course, whether we ever need a monosyllabic
stressed foot 1n quantity-insensitive languages. This might be necessary 1n a
language having a stress rule that assigns syllabic trochees from left-to-right, and,
in which words with an odd number of syllables receive a secondary stress on

thetr final syllable. Aranda (Strehlow, 1942/44:47-49), Classical Latin (below),
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Diyari (Ausun, 1981:30-31), the Mpakwithi dialect of Anguthimri (Crowley,
1981:156) and the Western Desert language (Douglas, 1959:8) have stress rules of
this kind, but words with an odd number of syllables do not receive secondary
stress on the final syllable. In Wen and Maranungku, however, secondary stress
falls on the initial and final syllable, respectively, 1n words with an odd
number of syllables. Wer: has fixed final and Maranunghu fixed 1nitial stress.
Let us briefly discuss Wer, 1n order to illustrate the fact that 1t 1s perhaps not
a monosyllabic stressed foot, but rather a prior application of the End Rule that
1s needed In Weri, as mentioned 1n section 2.1, primary stress falls on the last
syllable and secondary stress on each alternating preceding syllable Hayes (1981),
as 1illustrated 1n (1), uses QI-rd feet, assigned from right to left and a right
dominant word tree to describe Wer: stress. Some sample derivations are listed 1n

an.

v ’ v ’ . ~ ’
(17) ku 11 pu u luamt o ku ne te pal

YA VAV VALY

\/ \/ N

‘hair of orm’ ‘'mist’ ‘times’

A reanalvsis of Weri in terms of syllabic trochees could invoke neither initial
nor final extrametricality, because main stress 1s final and secondarv stress 1s on
the 1nitial svllable 1n words with an odd number of syllables A possible
reanalysis would consist of assigning main stress first (by the End Rule Final)
and constructing syllabic trochees from right to left followed by a second

application of the End Rule as i1n (18).

A /

(18) kt: TI pz u ‘l'u amt \n ku n\e te pt;|
End Rule Final x x x
Syl Trochees (x ) x ()Xx ) x (x )(x ) x
R-L

End Rule Final( x) ( x) ( x)

Maranunghu might be analyzed 1n a similar way by applying the End Rule
Imuial both before and after the comstruction of reversed syllabic trochees from
left to mght. If 1t turns out to be the case that monosyllabic constituents
normally end up stressless and that the stressed foot 1s only necessary 1n

describing languages such as Wer1 and Maranungku, then there are some good
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reasons to analyze these languages along the lines of (18) and adhere to a more
restrictive  theory  according to  which  monosyllabic  constituents 1n
quantity-insensitive languages always end up stressless. First, the resulting
theory 1s more restrictive as no language-specific variation 1n the treatment of
monosyllabic constituents 1s allowed. Second, Prince (1985) has observed for QS
stress systems that destressing rules never applvy to heavy syllables only. and
stressing rules never to light syllables only, which suggests that stressing and
destressing are part of one and the same mechanism. Kager (1988, forthcoming)
has demonstrated for English that the rules of destressing and the rules of
stressing can be collapsed 1nto one single stress assigning mechanism. The relation
between stressing and destressing in QI languages would be left unaccounted for,
if the choice of how to treat monosvllabic constituents were a language-specific
one, but follows straightforwardly from a theory in which there 1s no such
language-specific variation at all.

In this section, some reanalyses of former Ql-rd stress systems according to the
revised theory have been discussed. It was demonstrated that, although reanalyses
of these systems appear to be quite feasible, there are four main reasons for
preferring an alternative analvsis. First, the descriptive vocabulary of metrical
theory need not be expandec'l to analyze the stress systems of languages such as
Southern Paiute and Yidin! Second, i1n the revised theory the existence of
metrically conditioned rules lhike gemination of consonants after stressed vowels,
gemination of stressed vowels, and reduction of alternating stressless vowels can
no longer be excluded from occurring 1n trochaic Janguages nor can their
occurrence 1n the reanalyzed Janguages be explamned. If the reversed syllabic
trochee 1s used to analyze QI-rd stress systems, then the existence of rules serving
to create a durational contrast in feel in languages that have a reversed trochaic
stress rule can be straightforwardly interpreted as converting a deep structure
mdrhed stress pattern into a surface structure unmarked stress pattern. Moreover,
the peneralization that rules of this kind are absent from trochaic languages can
be maintained. Third, the adoption of the reversed trochee permits us to dispense
with the monosyllabic stressed foot in the description of Southern Paiute, and, if
the monosyllabic stressed foot 1s never used to create secondary stress clashes,
clash-avoidance can be 1nvoked to guarantee this. Finally, if Wern1 and
Maranunghu are analyzed as indicated n (18), we might dispense with the

monosyllabic stressed foot altogether in QI languages. This would make 1t possible
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to maintain a more restrictive theory in which no stressed feet are used in QI
languages Moreover, the relation between stressing and destressing, as far as QI
languages are concerned, 1s then straightforwardly accounted for, given that both
stressing and destressing have been made integral parts of the syllabic trochee

and its marked reversed counterpart.
222 Former QS-ld stress systems

In this section, we will consider on the basis of Classical Latin how former
QS-1d stress systems are treated in the new theory Since QS-ld foot construction
never appears to be applied iteratively, Hayes (1987) introduces the moraic
trochee (5b) to describe the languages that in the theory of (1981) required QS-1d
feet. We will argue 1n this section, on the basis of Classical laun, that a moraic
trochee analysis for QS 1d systems lacks independent motivation Moreover, the
phenomenon which will 1llustrate this, vowel reduction, 1s claimed to be typical
of 1ambic rhythm only (cf Hayes, 1985, 1987) Turthermore, 1t will be shown
that reduction 1n the historical evolution of Classical Tatin into Old French led
to an unmarked stress system and that a moraic trochee analysis of Classical
Latin does not allow us to express this formally Mext, an alternative way of
describing the marked QS 1d systems will be presented which both disposes of
these problems and captures the markedness of former QSId systems 1n a
straightforward way

Since QS ld foot construction never appears to be applied 1teratively, Havyes (1987)
proposes a non-iterative moraic trochee construction (19) for languages such as

Classical Latin 8

(19) a) -Last syllable is marked os extrametrical
b) —From right to left construct moraic trochees
non-iteratively (1 e until o stress is gssigned)

8 The moraic trochee construction rule (19b) must apply non—iterat(vely in order
to prevent secondary stress on the second (heavy) syllable of, for inslance,
vdluptdtem 'voluptuousness ° It should also be noticed that in o language with
no final syllable extrametricality, of couree, only (19b) 1s needed to account
for stress—placement Rotuman, where main stress folls on the finol vowel of a
word 1f that vowel (8 long and otherwise on the penult vowel, i1s an example of
such a language (cf Hoyes, 1981 63)
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The application of (19) supplemented with the End Rule Final (20d), yields the
metrical representations 1n (20) for words like drborem 'tree,’ cameram 'room,’

pede’ster ‘on foot,” vbluptcftem 'voluptuousness’ and liberationem 'delivery.’

. .
(20) ar bo rem ca me rom pe dés ter vo lup té tem |1 be ra ti ¢ nem

hl h 11 !t h h | h h h h i h Ihoh
) (o) (o) (o) (o) (o)
b) (x) () (= ) (x) (x) (x)
c) () (x ) (x ) (x)
d) (x ) (x ) o« )« x ) x )

The secondary stress facts of Classical Latin have been accounted for by ordering
the left-to-right construction of syllabic trochees (20c) after the assignment of
primary stress (20b)°

In order to show that the constituent structure assigned by a moraic trochee
analysis like (19) cannot be independently mouvated for Classical Latin, the data
of (20) have been reproduced in (21) with the metrical constituent structure they

would recerve 1if analyzed by QS-1d foot construction within Haves' (1981)

framework

(21) (a) () (¢) () . (e)

ar bo (rem) cd me (ram) pe dés(ter) vo lup ta (tem) |1 be ra ti S(nem)
h | h [ | | h h h h I h I h h

XY Y Y
~

The QS-1d feet in (21), starting at the right edge of the word, group together
into one constituent, a sequence of a heavv and a light syllable (21a) as well as

two light syllables (21b). Secondary stress, as im, for 1nstance, Liberc\ztio;wm 18

9 In o standard metrical tree theory onalysis, the secondary stress focts of
Classical Latin can be described (cf (4) obove ond (21) below) by ossigning
Ql-1d feet from right to lteft after the assignment of matn stress In order to
obtain the correct stress patterns, however, o Prestress destressing ond a
Poststress destressing rule are needed os discussed in chapter one The
left-to-right assignment of ayliabic trochees as in (20), instead of right to

10 left, otlows us to dispense with destressing rules for Classical Latin

It should be observed that words like pedester (21c) ore predicled to receive
secondary stress on their i1nitial syllioble However, secondary stress n
Clossical Latin probably only appeared on the initial syllabie if the initial
syllable was not immediately followed by the one with main stress (cf Allen,
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accounted for by the construction of Ql-l1d feet from right to left.'®

The derivations in (20) and (21) show that a moraic trochee and the former
QS-1d foot are equally successful when 1t comes to accounting for the
distribution of stress In order to see whether there 1s independent motivation
supporting the difference in foot-constituency between forms like cdmeram and
drborem as predicted by a moraic trochee analysis and 1illustrated 1n (20) or
whether there 1s independent evidence in favor of the foot constituency assigned
in (21), according to which forms such as cameram and drborem have 1denucal
constituent structure, let us look at a stress sensitive process. I[ a stress-sensitive
process treated such forms in the same way, there would be evidence for the
constituent structure of (21), but if a similar rule discnminated between these
forms, this would plead i1n favor of the constituent structure of (20).

As discussed 1n chapter one, 1n Late Latin a stress-sensitive Syncope process
deleted all unstressed posttonic vowels in proparoxytones. The syncope process
consisted of a reduction and a deletion part (cf Richter, 193491) Later on, this
process became generalized so as to reduce and delete all non-imitial pretonic
stressless vowels provided they occurred in an open syllable. The reduction part
of this process can, given the metrical representations in (21), be described by

rule (22a), and in 1ts generalized form by rule (22b)'!

(22) Reductton
) R b) R

I
\IJ—DB/(s—)Fd‘:ﬁ: v—oa/(s-)r

The rules in (22) reduce a vowel dominated by a non-branching rime 1in the
weak position of a foot In (21) above, the vowels affected by the rules in (22)
have been 1indicated by two horizontal lines. Let us now consider how the
reduction rule would be stated 1f a moraic trochee analysis of Classical Latin
were adopted. Consider again the data in (23) with the metrical representation

according to the rules in (19).

1973 190-191) A Prestress—destressing rule, which we will not discuss here,
ts needed to remove the secondary stress on words like pod‘%ter (21¢) (Recall
fn 9)

" Final vowels in proporoxytones and paroxytones are extrometricol and

incorporated as weak members into the word tree, which renders them immune to
the reduction rules i1n (22) (cf chapter one for a more detailed description)
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(23)a) dor ny(/tcf A um b) pe des ter ¢) cu’ly/rom

h h h ) h I h h | | |
(x YO () (o) () (o) (x o)
( x ) ( x ) (x )

d) ar 9‘/ rem e) vo lup ta tem 1 b/fo tr o nem
h | h I h h h h I h | h h
(x) () (o) (x ) (x)(o) (x  )(x )(x)(o)
(x ) ( x ) ( x )

It 1s clear that both a vowel dominated by a dot in (x .) as 1n, for instance,
cdmeram (23c) and a vowel dominated by a dot in (.) should become reduced,
but 1 the latter case only i1f preceded by (x) as in, for example, arborem (23d).
The vowels to be reduced 1n (23) have been indicated by a slash. Therefore, the
reduction rules (22) must be stated as m (24), given the metrical structures of
(23).

(24) Reduction
o) R b) R

V—» 39 /xLa‘:ﬁ: V——sp /x

It almost goes without saying that the difference 1n constituent structure between
forms Like (23c) and (23d) does not receive any independent motivation by this
stress-sensitive  process of reduction. The formulation of reduction as in (24)
shows that constituent structure is completely irrelevant to this process. However,
the kind of reduction we find 1n lLatin must be conceived of, and described as, a
foot-based process according to Haves' (1987) theory, as will be shown next. That
1s, the formahzation of Latin reduction 1s ¢s given 1in (22). This foot-based
process shows that an analysis of Classical Latin as a moraic trochee language
must be ruled out The second objction against a moraic trochee analysis of
Classical Latin 1s inseparably linked to the first® reduction 1tself 1s predicted not
to occur at all, because 1t 1s claimed to apply only in languages that have 1ambic
rhvthm As mentioned 1n section 2.1, for Haves (1987) iambic rhythm implies
uneven duration grouping with longer, and more prominent elements last,
whereas trochaic rhythm implies even duration grouping with more intense, and
more prominent elements first. As already discussed in section 2.2.1, an 1ambic
stress Tule may also group two light syllables 1nto one constituent, resulting 1n a

foot of even duration. Therefore, as Haves states, languages which have an 1ambic
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stress rule often have segmental rules serving to increase the durational contrast
of a foot, such as, for instance, rules lengthening short stressed vowels and
reducing stressless vowels. Hayes (1985, 1987) claims that these rules are absent
from trochaic languages since they would anmihilate the even duration which 1s
characteristic of trochaic rhythm. It is important to observe that reduction might
occur 1mn a language that has a trochaic stress rule, but then any vowel not
bearing main stress should be reduced. This kind of reduction 1s not related
according to Hayes (1985) to the creation of durational contrasts. What is
excluded from occurring are vowel reduction rules which, in quanuty-insensitive
alternating stress languages, reduce alternating stressless vowels. It 1s this kind of
reduction that would "destroy the even timing inherent to trochaic rhythm” (cf.
Hayes, 1985:441). The data in (21) and (23) show that lLatin reduction did not
reduce all vowels except the one with primary stress, neither in 1ts imitial nor
in its generalized form. It is for this reason that, if Latin stress were described
using a moraic trochee, reduction as expressed by the rules in (22) would not be
expected to occur at all.'2

The third objection against a moraic trochee analysis is related to the fact that
the evolution of metrical structure from Classical Latin to Old French cannot be
descitbed as an evolution from a marked stress system to an unmarked stress
system. The syncope process resulted 1n a new accent rule that became general
in Gallo-Romance. Since all vowels in proparoxytones were reduced and deleted
and because vocalic quantity distinctions had been replaced by quality
distinctions, the last two syllables of every word in Gallo-Romance consisted of
an extrametrical syllable preceded by a monosvliabic stressed foot. Below we will
discuss in more detail this change from a marked to an unmarked stress system.
The stress facts of Gallo-Romance can, in Hayes’ (1987) theory, easily be
accounted for by the right-to-left assignment of syllabic trochees and by the

application of the End Rule Final. Some sample derivations are listed in (25).

12 Furthermore, it is important to observe thot reduction would be expected to

occur if Classical Latin were described as having a non—ilerative iombic stress
rule. However, the constituent structure assigned by an 1ombic stress rule
would not be independently motivated either. The first syllable of, for
instonce, (23b) pedéster is light and would be grouped into one constituent
with the second syllable. Reduction, serving te increose the durational
controst of feet, would be expected to reduce the vowel of the first syllable
of (23b), contrary to what happened
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(25) a) S\Im I tod ne b) dorm tor Jju ¢) ct;l pu d) v; lup to,te
(x ) (x ) () (x ) (x ) ) (x )
( x ) ( x ) (x ) ( x )

This parucular evolution can, within Hayes' revised theory, be described as an
evolution from moraic trochee construction with final syllable extrametricality
(Classical Latin) to svllabic trochee construction without final syllable
extrametrnicality (Gallo-Romance).'? However, since 1d 1s the marked option among
QS stress systems but the unmarked one among QI stress systems, one would
certainly Dike to be able to express the change in accent rule from Classical
L.atin to Gallo Romance as an evolution from a marked stress system towards an
unmarked one. Unfortunately, in the revised theory 1t 1s impossible to formally
express this evolution as such, because the moraic trochee (Classical Latin) 1s not
inherently more or less marked than a syllabic trochee (Gallo-Romance).

In order to remedvy the objections mentioned above, we propose the abolition of
the moraic trochee as a core metrical unmit and, instead, allow reversed 1ambs, as
a formal reflection of the markedness of former (QS-1d systems. These should be

reparded as marked metrical unmits of the form in (26).

(x ) =) )

(26) Reversed lamb Form o | f possible, otherwise form h or |

A reversed 1amb, just as an 1amb, involves uneven duration grouping and does
the same descriptive work as the former QS-ld foot, but must be considered
marked in the sense that i1t deviates from the law of iambic rhythm by making
the first (instead of the last) element of a binarv constituent based on uneven
duration the more prominent. Just as in the case of the reversed syllabic
trochee, the marhedness of the reversed 1amb need not be stipulated, but follows
from the general laws of rhythm that underlie the revised theory. In section
2.4, we will return to this point in more detail.

The reversed 1amb has at least three attractive consequences In order to show
this, the data of (23) have been repeated 1n (27) with the metrical representation

according to (26). In (27-1), final syllables are marked as extrametrical and a

13 The further application of reduction (cf chapter 1) led uttimatety to Oid
French becoming on oxytonic language

54



reversed 1amb 1s assigned non-iteratively at the rght edge. In (27 n), syllabic
trochees are constructed from left to right and, finally, the End Rule Final 1s

applied 1n (27-m1).

(27) a) dor i to rX/ um b)) pe des ter c) ca n/rom
h h h | h i h h (I I |
' (x )(o) (x) (o) (x )(o)
" (x ) ()
(o ( x ) ( x ) (x )
d) ar Iy{rem e) vo lup té tem f) " b//ra o nem
h I h I h h h h I h | h h
' (x ) () (o) (x) (o)
" (x ) (x Yx )
Iy (x ) ( x ) ( x )

First, the [foot-constituency of (27) can be independently motivated by the
reduction process, which can now be reformulated as the foot-based processes 1n

(28). The vowels reduced by (28) have been indicated bv a slash 1n (27).

(28) Reduction o) R b) R

\II >3/( ) o \ll >3/( )
— x — x
L # 1

Second, now that Classical Latin has been andlv/ed as involving uneven duration
grouping, (albeit 2 marked (orm of uneven duration grouping), one expects to
find rules like (28), that 1s, segmental rules increasing the durational contrast of
feet, at least if similar rules are taken to be characteristic of uneven duration
grouping rather than of strict iambic rhythm. In other words, stress sensitive
reduction and gemination rules are now predicted to occur 1n languages like
Classical Latin. As a matter of fact, the existence of simular rules (reduction,
diphthongization, etc.) 15 well-established 1p the historical phonology of virtually
all the Romance languages. Thus, by analyzing Classical Latin by means of the
reversed 1amb, we can maintain the claim that rules of this kind are untypical
of trochaic, even duration rhythm.

Third, as will be demonstrated next, the evolution of the metrical structure from
Classical Latin to Gallo-Romance can now be described as an evolution from
marked (final syllable extrametrical and reversed 1amb) to unmarked (syllabic
trochee). As menuioned above, the syncope process consisted of a reduction and a

deletion part. The reduction part of this process may be interpreted as serving to

55



increase the durational contrast of the reversed iambic feet. The deletion part
makes 1t possible to eliminate the markedness of the Classical Latin stress system:
by deleting all reduced vowels in proparoxytones Gallo-Romance became a simple
penultimate stress language, in which the Classical Latin stress rule was
reinterpreted as unmarked right-to-left syllabic trochee assignment. It is important
to see that we are not dealing here with a simple case of restructuring, that 1s,
1t 1s not the case that after syncope had gone through as a sound change the
data --the last two syllables of every Gallo-Romance word consisted of an
extrametrical syllable preceded by a monosyllabic stressed foot-- faced by a child
acquiring the language were compatible with a simple syllabic trochee analysis.
That the causative factor for the deletion part of the syncope process was, In
fact, a reduction 1n the markedness of the stress system can be concluded from
words 1n which a shift of stress from the antepenuluumate to the penultimate
syllable took place even before the syncope process affected them, as 1n, for
instance, i;zlegrum > intégrum > entier 'total”'® In these words stress must, prior
to syncope, have been moved to the penulumate syllable in order for the
diphthongization of the vowel in the penultimate syllable to take place. Pulgram
(1975:168-171) attributes the stress shift 1n these case to a “trend towards
paroaytony.” We think that this is correct, and, because the loss of quanuty
distinctions among vowels, at some point during the period 1n which the syncope
process was operative, rendered the Latin stress rule partly opaque, the following
historical scenario must be envisaged. For some period of the language we must
posit lexical stress, and for that period the rules in (27) must be considered
lexical redundancy rules conditioning the application of reduction in (28). Shift
of stress 1n the cases discussed above and the deletion part of the syncope process
shared one and the same goal: replacing the marked Latin stress rule in 1ts
lexicalized form by an unmarked, predictable, ssimple Gallo-Romance trochaic stress
Tule.

In this section the wav in which former QS-ld stress systems are treated in the

revised theory has been discussed on the basis of Classical Latin. It has been

14 Shift of stress in words of this type (i.e. penult short vowel followed by

consonont + liquid cluster) was optional. Some Romance words derive from g
penult stressed Late Latin source, others from an antepenult stressed one. The
above—ment ioned integrum yielded both Old French entre (adj.) ’in good form’
from integrum ond entier 'total’ from integrum (cf. Pulgram, 1975-168-170 and
von Wartburg, 1952°-734-735).
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demonstrated that a moraic trochee analysis of Classical Latin cannot be
independently motivated by a stress-sensitive process like reduction, that reduction
itself 1s predicted not to occur, and that the change from the Latin stress rule to
the one of Gallo-Romance cannot be described as an evolution from marked to
unmarked. After that, 1t has been argued that these problems can be avoided 1f
the moraic trochee is replaced by a marked metrical umit: the reversed 1amb.

However, now that the moraic trochee has been eliminated 1t can no longer be
used to account for the ‘labeling-based-on-branching’ systems. Hayes (1987)
designed the moraic trochee not only to deal with the QS-1d stress systems, but
also to be able to eliminate ’labeling-based-on-branching’ (henceforth LBOB) from
metrical theory. Let us then, in the next section, consider how these QS stress
sytems that label dominant nodes as strong if they branch are treated in the

revised theory.
2.3. Labeling based on branching (LBOB)

This section discusses the way i1n which QS stress systems that label dominant
nodes as strong only if they branch are treated in Haves’ revised theory. First,
we will 1llustrate how the LBOB parameter was used in the standard theory to
label the word tree and the feet. Next, the wav 1n which the revised theory
manages to get rid of the LBOD parameter will be discussed. Finally, 1t wil be
shown how McCarthy and Prince’s (1986) Umiformity Parameter (UP) can describe
the QS stress systems which, 1n Hayes’ (1981) theory, used the LBOB to label
their feet. However, if we adopt the UP, stress systems are predicted to occur for
which no independent evidence is available. This data gap, as one might call 1t,
will be given a principled explanation.

In the standard theory the labeling of dominant nodes may depend on whether
they branch or not. The labeling of the Creek word tree, for example, shows
this property. QS-rd feet are constructed from left to right and incorporated into
a night-dominant word tree, whose dominant nodes are labeled strong if and only
if they branch. The Creek stress rules are illustrated with some examples 1n
(29) (cf. Hayes, 1981:61).

Iy . e \ Ie ¢
(29) i fe ‘dog’ i fo ¢l 'puppy’ hok ta ki 'women’ po cos wa ‘axe’
[ I N | h 1 I h I
w 3 w s w 9 w s |
\/ L; W v:\/s s\/w
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The forms iféci and pocoswa in (29) show that the dominant nodes of the Creek
word tree are labeled w 1f they do not branch. The form hoktaki shows that the
dominant nodes of the word tree are labeled s only 1if they branch. This
marked way of labeling the word tree was, given the symmetrical nature of the
standard theory, extended to the foot. Cairene Arabic, for example, 1llustrates
the use of QS-LBOB feet. The stress pattern of the Cairene Arabic dialect can
be summarized as 1n (30) (cf. among others, McCarthy, 1979, 1982, kenstowicz,

1980 and references cited there)

(30) a) -Stress a superheavy ultima
b) —Otherwise stress o heavy penult
¢) —Otherwise stress the penult or antepenult, whichever is
separoted by an even number of syliables from the right—
mosl nonfinol heavy syllable or, 1f there are no nonfinal
heavy syllobles, from the left boundary of the word

Let us next consider the data in (31).

(31) o) b xo e b)go mal t) ¢) mar to ba
[ I I h | h [
‘misers’ 'you (f sg ) did’ ‘mattress’
d) sa ke Kiin e)mux ta 11 fa f) sa je ra tu hu
1 h h | | [ S I S |
"knives’ ‘different (f sg )°' 'his tree’

In (31b) and (31d) main stress 1s on the penultimate heavy and [inal superheavy
syllable, respectively. In (31a), main stress 1s placed on the antepenultimate
syllable, because this syllable i1s separated bv an even number of syllables (viz.
zero) from the left boundary of the word. In (31a), main stress cannot fall on
the penultuimate syllable, because this syllable 1s separated by an odd number of
syllables (v1z. one) from the left boundary of the word. Since n (31c) the
penulumate syllable 1s separated by an even number of syllables (viz. zero) from
the rightmost nonfinal heavy syllable (1.e. mar), main stress 1s on the penult. In
(31e), main stress 1s on the antepenult, because here 1t 1s the antepenult and not
the penult that 1s separated by an even number of syllables from the rightmost
nonfinal heavy syllable (1.e. mux). Finally, 1n (31f), main stress 1s on the penult,

because this syllable 1s separated by an even number of syllables {rom the left
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boundary of the word.

Let us now consider how the standard theory accounts for these stress facts. The
odd-even count of syllables starting at the left edge of the word implies that
binary feet must be constructed from left to might. The distinction between
final superheavy on the one hand and final heavy and lLight syllables on the
other, can be captured by making word-final rimes extrametrical and by
analyzing superheavy syllables as consisting of two rimes. Final superheavy
syllables will then be stressed just like heavy penultimate svllables (cf. Hayes,
1981:115-117). The binary feet must be QS as indicated by (30a) and (30b) and
the word tree must be right-dominant in order to derive main stress on one of
the last three svllables. If the QS feet, which are assigned from left to rnight,
were left-dominant this would result in, among other things, tncorrect stress for
words of which the antepenult 1s heavy and the penult 1s light such as martéaba.
This 1s 1llustrated 1n (32). Word-final extrametrical rimes have been indicated

by parentheses.

(JZ)DJ xa 1(a) qcl mal t(1) -mc’|r ta b(a) sa ko kl’l(n) mux ta (1 f{a)
h [ |

o I h 1 o I 1 h

s w ’W w 8 w w s w w 8 W w

VAV AR VAR VAN N R IV

] w s E] w S w 3\/
However, if the QS feet were right-dominant this would produce the correct
stress pattern for words of which either the penult or antepenult 1s heavy, but
the incorrect stress pattern for words of which both the penult and the

antepenult are light such as, for instance, muxtalifa or buxala. This 15 1llustrated

i (33).

(33)sbu X0 1{a) §° mal t(1) mor ta b(a) so ka kl’l(n) emux ta I|’ f(c)
| | | | h | t
w w w

h | 11 h h L
s s w w w s w w s w
/

v/ N/ L N LY

s w S w ] v\/s

\/ Y ~, :
The problem clearly 1s that 1n Cairene Arabic the QS feet must be
right-dominant 1n order to correctly stress words of which either the penult or

the antepenult 1s heavy, but left-dominant in order to correctly stress words of

which both the penult and antepenult are light. It 1s for this reason that Hayes
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(1981:115-117) uses QS-rd LBOB feet for Cairene Arabic. The Cairene Arabic
stress facts are accounted for by making the final syllable extrametrical, by
assigning QS-rd feet from left to right, whose dominant nodes are labeled strong
only if they branch, and by constructing a right-dominant word tree. In (34)

the construction of right-dominant feet has been illustrated.

(34) bu xa I(a) Ca mal t(i) mor ta b(a) so ka kii(n) mux to Il f(a)
[ | I h | h | | [ h ] [
r d r

Vo T NT TN

(Where r = recessive, d = dominant ond _ = monosyllabic)

The labeling of the dominant and recessive nodes of feet, which is based on
branching, guarantees that if a dominant node of a foot branches --that is 1f it
dominates a heavy rime--, it will be labeled s, whereas, 1f a dominant node does
not branch, 1t will be labeled w. In (35), the labeling of the dominant and
recessive nodes of feet 1s 1illustrated together with the remainder of the metrical
derivation.

(35) by xo 1 (a) Qu mc;l t(i) mar (6 b{a) sa ka ki’i(n) mux tolli f(o)
11 | I h | h | | [ h h 1 1 |

3] ]

Let us now consider how the revised theory makes it possible to dispense with

the LBOB parameter. To begin with, let us consider the LBOB as used in the
word tree. Hayes (1987) observes that the LBOB of the word tree can be
eliminated, because whenever a right node was non-branching in the standard
theory, there is now a stressless foot to which the End Rule has no access,

because it 1s not a landing site. In (36) this 1s demonstrated for Creek.

|

| (36-a) LBOB of word tree | (36-b) Jambs + End rule Final |

| | |

|| fo’cn th ta ki po cos wa i fél i 16 c1 hdk ta ki po cds wa ifd |

| | I h I [ T I ' h [ I h [ |

L wos| (Cx)0) () o) ()G )]

| \/ | | }_/ \/_| \/! |

| W % Vi1 x )¢ D C x ) I

N N v/ | [
| |
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It 1s important to observe that a word of which the last two syllables are
heavy should be predicted to have prefinal stress by the standard theory (36a),
but final stress by the revised theory (36b). For Creek, this prediction cannot be
tested, because, as Haas (1977 204) observes, 1n words of this type morphological
rules determine whether 1t 1s the penult or the ultima that recerves main stress.
Compare, for instance, hdtki 'white' with hoktif woman ' In Aklan, on the other
hand, which has QS-rd feet and where the word tree 1s right-dominant and
labeled based on branching, words of this type have penultimate stress, such as,
for 1nstance, 7ast‘rtar lucky’ (cf. Haves, 1981:26). For Aklan, one must posit an
additional rule which makes a word-final stressed monosyllabic heavy foot
extrametrical.

Let us now consider the use of the LBOB parameter at the foot level The
systems that involved this parameter in the standard theory will, from now on,
be referred to as bounded LBOB stress systems The Cairene Arabic stress facts

can be accounted {for by the rules in (37)15

(37) —From left to right, parse a word into morai¢ trochees
—Form a higher—leve! constituent, ossigning 1ts gridmark
by the End Rule Final

By applying the rules in (37), the data in (31) receive the bracketed gnd
structures 1n (38). Word-final extrametrical moras --but not those i light

syllables (recall fn. 15)-- have been indicated by parentheses.

(38) bo xa | a o mdl t mor td b o so ko knfn(n) mux to 11 f a
| | | I h [ h | i | ! h h It |
x ) ) ()0 () (x) (x ) (x o )(x) O () ()
(x ) ( «x )« x ) x ) x )

According to Hayes (1987),a moraic trochee analysis can also describe the Turkish
non-final stress facts, which 1n Hayes’ (1981) theory would require a QS-1d

LBOB analysis. Main stress in Turkish generally falls on the final syllable.

15 In Cairene Arabic, as mentioned above, main stress falls on the final ayllable

tf 1t 13 superheovy as n, for exampie, sakokun ‘kntves’ (cf Kussaim, 1968
Hayes, 1981 and McCarthy, 1979, 1982) This could be accounted for by making
the last more of o word extrametricol, but enly 1f this does not render the
entire syllaoble extrametrical The quer provise 18 needed in order to prevent
the finol syllable of words |ltke martaba from becoming extrametrical The final
mora of o word must be mode extrametrical rather than a werd-final consonant,
because otherwise 1t would not be possible to derive penult stress for words
that hove a Iong final vowel such os, for example, na;oro!ohmuo *their (dual)
tree (nom ) *
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Sezer (1983), however, has drawn attention to a class of words that have
non-final stress. This class consists of place and personal names of non-native
origin, but also of native place names and other loans. Some relevant examples

showing non-final Turkish stress are given in (39).

(39-a) ko néd pe 'couch’ (39-b) fo kul te ‘o college school’
Gi ko & ta 'chocolale’ o tol ye  *workshop’
ju bi le ‘jubilee’ pen ce re ’window’
tor no vi do ‘screwdriver’ An tdk yo city in Turkey

After having shown that the Turkish stress pattern of these words is not
identical with the stress pattern of these words in the source language, Sezer
(1983:64-67) describes stress as falling on the antepenult if the penult is light
and the antepenult is heavy. and otherwise on the penult, Let us first consider
how Turkish non-final stress can be accounted for in the standard theory. The
final syllable 1s never stressed, and therefore word-final syllables are marked as
extrametrical. The word tree must be right-dominant in order to derive main
stress on either the penult or the antepenult. The distinction between heavy and
hight implies that a QS foot is used. If the QS foot were nght-dominant,
incorrect stress would be derived for words of which the penult 1s light and the
antepenult is heavy such as, for example, péncere. This is illustrated in (40).

(40) a t'o"l (ye) ke na (pe) epen ce (re) An  tak (yo)
|

1 h I [ h 1 1 h h I
w S w w s w w
/
Y v/ oL L/
[3 s w /
\s/,,« \//
‘,/ \-'
However, if a QS-1d foot is used, correct stress will be derived for words of
which either the penult or the antepenult 1s heavy, but words of which both

the penult and the antepenult are light, such as kandpe, will be incorrectly

stressed as 1llustrated in (41).

(41) o t'o'll (ye) sko no (pe) pen ce (re) An  tok (ya)
| h | | | 1 h | [} h h [}
w J- w s w o w s 0w ow w J_ w
W N
s \ -4
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Again, 1t 1s clear that in Turkish the QS foot must be left-dominant to stress
correctly those words that contain either a heavy penult or a heavy antepenult,
but that the QS foot must be right-dominant to stress correctly those words that
contain a light penult as well as a light antepenult. Therefore, 1n a standard
account of non-final Turkish stress the final syllable 1s made extrametrical, one
QS-1d foot, of which the dominant node 1s labeled strong only 1if i1t branches
(LBOB), is constructed at the right edge of the word, and feet are gathered into

a right-dominant word tree. Sample metrical derivations are listed in (42).

(42) a t'o{I (ye) ka na (pe) pe’n ce (re) An tu/k (ya)

\\31/’/ v/ | V/ \\l/

However, despite Hayes’ claim, Turkish cannot be analyzed using the moraic
trochee. It 1s clear that 1f the final syllable 1s made extrametrical, a moraic
trochee analysis, whether 1t applies left to might or might to left, will incorrectly
assign 1nitial stress to the data in (39a), which Sezer terms "weak” non-final
stress words (viz. words which have both a light antepenult and a light penult)
such as kamfpe or kenédi Therefore, 1n any case, the final syllable should not
be made extrametrical But even 1if final syllables are not made extrametrical,
neither left-to right nor might-to-left assignment of moraic trochees produces the

correct stress patterns, as 1s illustrated in (43a) and (43b), respectively.

(43a) o tol ye *kd na pe epen ce re An tdk ya
I h 1 | | ] b | | h h |
Left—te—Right () (x) () (x ) () (x) (x ) () () ()
( x ) (x ) ( x ) ( x )
(43b) a tol ye ka no pe epen co re An  tak yo
] h 1 | | | h | | h h ]

Right-to-Left ( ) (x) () () x ) (x) (x ) ()0 ()
( x ) «( x ) ( x ) | x )

An iambic analysis seems the only possible way to account for Turkish non-final
stress in the revised theory. In (44) the final syllable i1s made extrametrical,

1ambs are assigned from right to left, and the End Rule Final 1s applied.
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(44) o tol (ye) ka na, (pe) pe/n ce (re) An lﬂ,k (ya)

I h | o ] h | ] h h ]
¢ » (@  x (9 ) ) (@ () (9
( x > « x ) (x )y x )

It is important to see why Turkish can be analyzed by using 1ambs, whereas, in
the standard theory, 1t could not be analyzed by using a QS-rd foot as has been
illustrated in (40). The crucial forms are those of which the antepenult 1s
heavy and the penult is light such as péncere. The penultimate light syllable of
words like péncere ends up as a monosyllabic consutuent in both (40) and (44).
However, 1in (40) 1t is stressed, whereas in (44) 1t 1s stressless. Now, in order
for an jambic analysis of Turkish to work, monosyllabic light constituents must
be made stressless as in (44). However, in Tubatulabal (cf. Hayes, 1981:60)
monosyllabic constituents must be made stressed in order to derive the correct
stress pattern for words such as, for instance, pc{nihwijz 'of his own skunk. It
seems then that, unlike QI stress systems, QS stress systems may vary in
whether monosyllabic constituents are made stressed or stressless.

So far, we have illustrated how the LBOB parameter was used in the standard
theory, and that in the revised theory this parameter can be dispensed with 1n
the word tree by the use of stressless feet (Creek) or by final foot
extrametricality (Aklan) and at the foot level by reanalyzing the old QS-LBOB
stress systems by means of the moraic trochee (Cairene Arabic) or the iamb
(Turkish). However, since we have presented arguments to dispense Wwith the
moraic trochee as a means of describing former QS-1d stress systems (cf. Classical
Latin 1n section 2.2.2), let us next consider an alternative way of describing the
old LBOB bounded stress systems.

McCarthy and Prince (1986) propose the Uniformity Parameter (UP) to account
for the Cairene Arabic stress pattern. This parameter can only be invoked in QS
stress systems, that is in iambic systems. For ease of exposition we repeat the UP

in (45) below.
(45) Uniformity Parameter

A language may require that all feet have
the same labeling

(i) everywhere

(ii) within the word
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McCarthy and Prince (1986) propose an inventory of feet similar to that in (5)
above. QI feet are termed ’balanced’ feet and are left-dominant. QS feet are
termed ’unbalanced’ and are right-dominant. In the unmarked case a QS stress
language labels all feet in the same way such as, for instance, Tubatulabal,
where both a foot composed of two lights as well as one consisting of a light
followed by a heavy syllable are labeled [ws] or (. x). McCarthy and Prince
observe that, 1f the unmarked QI stress labeling 1s trochaic, that 1s, [sw], one
would expect to find QS stress languages 1n which constituents composed of a
light and heavy syllable are labeled [ws], but 1n which constituents composed of
two light syllables are labeled [sw]. The reason why QS stress languages
generally label all feet in the same way 1s, according to McCarthy and Prince,
related to the unmarked case of having umiformity of all feet. The unmarked
parameter setuing for the UP 1s therefore yes (ie. a.ll feet have the same labeling
everywhere, or only within the word as 1n Ylde). If the UP 1s set to no an
jambic stress rule will label the wunbalanced feet, that 1s, the constituents
consising of a light and a heavy syllable, as (. x) or [ws], but the balanced
feet, that 1s, the constituents consisting of two light syllables, will be labeled (x
2 or [sw]. This differential behavior of sequences of two light syllables and
sequences of a light and heavy syllable with respect to labeling 1s, of course,
exactly what the LBOB parameter on the foot level expressed in Hayes (1981).
McCarthy and Prince mention Cairene Arabic as a language in which the UP 1s
set to 'no.’ If we translate McCarthy and Prince’s (1986) UP in the terms of
Hayes (1987), that 1s, label feet of two lLight syllables (11) as (x .) and feet of a
light followed by a heavy (lh) as (. x), then the Cairene Arabic data from (31)
can be analyzed as in (46). Jambs are assigned from left to right, the UP 1s set
to 'no,’ and the End Rule Final 1s applied (Recall fn 15)."'8

16 Hayes (1987) not only uses o moroic trochse to describe Cairene Arabic, but

olso to account for the Palestinian Arablc atress facts Palestinian Arabic,
according to Hayes (1987), hos o ruie of final foot extrametricality Except
for words with four light syllables, counting from right to left, a rule of
final syllable extrometricality and the construction of reversed i1ombs can also
be invoked to account for Palestinian Arabic stress According to Hayes
(1987), a Palestinian Arobic word of four Ilight syllables, such as, for
example, ddrabato ’'she hit him' receives initial stress and surfaces ofter
syncope as ddrbato The teft—to-right construction of moraic trochees, final
foot extrametrical and End rule final will correctly plaoce stress on the first
syllable of dérabote Brame (1973) presents on onalysis of Palestinion Arabic
stress 1n which stress i1s assigned cyclically He considers person markers os
part of the first and object pronoun markers a3 part of the second cycle As
far a9 we know, words of four light asyllagbles are restricted to the third
person feminine singular of CVCVC verbs + a pronominal suffix The correct
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7 s Vd
(46) b xo | o amal t mar to b o  sa ko ki1(n) mux te 11 fa

P I ho hoo 1 h ot
(x ) () € x) () () ) (x ) (x) () (x )0)
(x ) (o« )y o« ) x) ¢ x )

However, if the UP 1s adopted, stress systems are predicted to occur for which a
UP-no analysis 1n combination with a reversed iamb 1s crucial. The type of
stress system that would require such an analysis can, 1n standard theoretical
terminology, be characterized as having QS-ld LBOB feet. As mentioned above,
Turkish might be considered such a system in the standard theory. If the UP 1is
switched off or set to 'mo’, in a language that 1s analyzed as using reversed
1ambs, feet containing a heavy syllable followed by a light syllable will be
labeled [sw] or (x .), but those comsisting of two light syllables will be labeled
[ws) or (. x). This then 1s exactly how Turkish non-final stress has been
accounted for in a standard analysis (cf. (42) above). An analysis of Turkish

non-final stress involving reversed 1ambs and the UP-no 1s presented in (47).
(47) o tol (ye) ko n: (pe) p;n ce (re) An tak (ya)

I h ] (I I h 1 ! h h ]
REV/IAMB () (x) (&) ( x) (o) (x ) (@) () (x) (o)
UP-no
End Rule ( x Yy «( x ) (x Yy | x )
Final

However, as demonstrated above and illustrated in (44), systems that in the
standard theory required a QS-ld LBOB analysis can, in Hayes' revised theory, be
straightforwardly described by wusing iambs. Furthermore, we know of no
independent evidence from Turkish that would force us to analyze Turkish as
having reversed iambs and the UP setting 'no.’ From the point of view of

learnability 1t 1s obvious that Turkish children will make the unmarked

stress—pattern of these words such as, for instance, underlying [dﬁrob + ot + Q
(and surface dérbolo) can be accounted for, «f a reversed iamb is used, by
cyclic opplication of estress os in (1)

(1) First cycle [dorab +at] +o]]
() Last o extrametrical
x Reversed lamb

Second cycle [darab +ot +o]

(x ) () Last o extrametrical
(x ) () Reversed Iomb
(x) () () Syncope

dé}bato
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hypothesis with respect to the stress system of their language and that they will
learn an iambic stress rule, rather than assume that reversed ijambs and the
UP-no are used. In other words, the adoption of the UP implies a data gap,
because, to the best of our knowledge, no language crucially needs a stress rule
involving reversed 1ambs and the UP-no. We believe that, as a matter of fact, no
such language could possibly exist, because the data gap entailed by adopting the
UP 1n a theory with iambs and reversed iambs can be explained in a principled
way. In order to do so, let us more closely consider a stress rule that would be
based on reversed i1ambs and the UP set to ’no” It is important to recall from
section 2.2.2 that a stress rule that involves reversed lambs deviates from the
general law of iambic rhythm in making the first instead of the last syllable of
a constituent the more prominent. However, a constituent composed of two light
syllables will, in a language using reversed iambs, be labeled in an unmarked
trochaic way, that is (x .). A language that would need a stress rule imnvolving
reversed jambs and the UP-no would not only deviate from the law of 1ambic
rhythm, but, because a constituent of two light syllables will be labeled like a
reversed trochee, that is as (. x), it will also deviate from the law of trochaic
rhythm. For an iambic stress rule it makes sense to set the UP to 'no,’ because,
although there 1s no uniformity of all feet, 1n this way constituents composed of
light syllables will be labeled 1in an unmarked, trochaic way. For a reversed
1ambic stress rule 1t makes no sense at all to set the UP to ’'no,’ because, besides
not having umiformity of all feet, this will only enhance the markedness of the
system by deviating also from the law of trochaic rhythm. In order to express

this formally, we propose the Dysrhythmy principle (48).

(48) No stress rule that involves uneven duration grouping
may deviate from the laws of trochaic and iambic rhythm
in making both the marked syllable in a sequence of even
duration and the marked syllable in a sequence of uneven
duration the more prominent.

This section has illustrated how the LBOB parameter was used in the theory of
Hayes (1981). It has been shown that in the revised theory this parameter can
be dispensed with i1n the word tree by the use of stressless feet (Creek) or by

final foot extrametricality (Aklan) and in the foot by analyzing former QS-LBOB
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stress systems by means of the moraic trochee (Cairene Arabic) or the 1amb
(Turkish). However, since 1n section 2.2.2 we argued to dispense with the
moraic trochee as a means of describing former QS-1d stress systems, we adopted
McCarthy and Prince’s (1986) UP to describe the former QS-rd LBOB bounded
stress systems such as Cairene Arabic. The adoption of the UP predicted stress
systems to occur for which no independent evidence 1s available. A closer look at
this type of stress system (reversed 1ambs and the UP-no) has suggested a
principled explanation, which 15 related to the extent to which a similar stress
system deviates [rom the general laws of rhythm. The next section summarizes
the main proposals of this chapter and discusses 1n more detail the relative

markedness of the metrical units proposed.

2.4. Summary and Discussion

Haves' parametric metrical theory of (1981) yields four basic bounded stress tvpes
as 1illustrated in (1-4). Given the observations of Hayes (1985), which are that
only few languages exist in which QI rd feet are assigned iteratively and that
there are no cases of 1terative QS-1d feet assignment, Haves (1987) proposed a
shightlv less parametric theory, with three core metrical units. This chapter has
compared the theories of Haves (1981) and Hayes (1987) and a further reduction
of the number of core metrical units 1s suggested: only the syllabic trochee and
the 1amb are core metrical units In addition, this chapter has motivated on both
formal and empirical grounds another way of accounting for the results of Haves
(1985), by arguing for the adoption of two markhed metrical units (the reversed
trochee and the reversed 1amb), the latter of which replaces the moraic trochee.
Furthermore, since the moraic trochee was also needed to eliminate the LBODB
parameter from metrical theory, this parameter has been discussed 1n section 2.3.
It has been shown that former (S-rd LBOB bounded stress systems (Cairene
Arabic) can be analvzed by incorporating McCarthy and Prince’s (1986) UP 1n the
framework ol Haves (1987). However, the incorporation of the UP in a theory
using reversed iambs predicts that stress svstems occur for which a reversed i1amb
and the UP-no are crucial. The non-existence of such stress svstems has found a
principled explanation which 1s related to their complete deviation of the laws of

trochaic and 1ambic thvthm
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The 1nventory of metrical units in (49) summarizes the proposal of the present

chapter.

(49) unmo-ked marked

a) TROCHEE ¢) REVERSED TROCHEE

 x ()

Form o o 1f possible, otherwise o

(x ) )

Form o o i1f possible,otherwise &

b) IAMB d) REVERSED IAMB
¢ x) (x )
Form | o if possibie, otherwise Form o | if possible, otherwise
) () ) ()
form h or | form h or |
marked marked

e) IAMB + UP-no f) REVERSED IAMB + UP-no

¢ x) ()

]
I
|
|
|
|
| Form | h or | | if possible, Excluded by principle (4B)
|

|

!

|

|

otherwise

() )

form h or |

Let us next discuss why the metrical umits (49a-b) are unmarked, whereas the
metrical units 1n (49c-e) are marked. The incorporation of (49c-49d) 1nto
metrical theory as marked metrical units has been motivated on the basis of the
discussion of Southern Paiute, Yidin' and Classical Latin. Yet, one might wonder
why exactly the type of metrical grouping expressed by the reversed trochee and
the reversed 1amb 1s 'promoted’ to marked status, whereas the kind of grouping
expressed by (49a) and (49b) 1s considered unmarked, because nothing in the
formalism tells us that this should be the case. Hence, 1t would seem that the
marked/unmarked status 1s merely a matter of stipulation. Let us recall first
that typological, statistical considerations are 1n suppport of the inventory 1n
(49). Hayes (1985) counts only five languages with Ql-rd alternating stress rules.

QS-1d alternating stress rules are not attested. Second, Hayes (1985, 1987) has

')
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shown, as mentioned in section 2.1, that the metrical grouping of sequences 1n
trochees or iambs (49a-b) derives from two general laws of rhythm: prominence
contrasts based on duration lend themselves more easily to jambic grouping,
whereas prominence contrasts based on intensity generally lend themselves to
trochaic grouping. These general rhythmic laws are not only operative in metrical
phonology but also in other cognitive domains. Hayes (1985) reports on
psychological experiments showing that, if the prominence contrast 1s based on
intensity, trochaic grouping 1s the normal pattern followed by subjects. lambic
grouping 1s general 1if the prominence contrast is one of duration. What we
would like to suggest 1s that the metrical units in (49c-d), while obeying the
general pattern of even and uneven duration grouping respectively, are marked in
the sense that they deviate from the general laws of trochaic and iambic rhythm
in making, respectively, the last and the first (instead of the first and the last)
element of a binary constituent the more prominent element. This 1s shown 1n

(50).

(30) a) INTENSITY CONTRAST
| | I |

coo{x x)(x x)(x x)(x x)... standard even duration grouping (49a)
| | | |

.ox (x x)(x x)(x x)x ... marked even duration grouping (49c)
b) DURATIONAL CONTRAST
vee (L )(_ —_)_... standard uneven duration grouping (49b)

vl ) (— J)(— _).. marked uneven duration grouping (49d)

A similar mouvation is at the basis of considering (49¢), that is the option 'no’
for the UP, as a marked metrical umt. The integrity of the system, as McCarthy
and Prince (1986) put it, is violated by switching off the UP. A language such
as, for example, Cairene Arabic, which uses (49e), obeys --although it does not
label all constituents in the same way and, hence, does not have umiformity of
all feet-- the laws of trochaic and 1ambic rhythm 1n labeling constituents
composed of light syllables and those composed of a light syllable followed by a
heavy syllable as dictated by these laws, that is by using both (49a) and (49b).
On the other hand, 1t has been claimed that no language could use a reversed
1amb and the UP-no. The Dysrhythmy principle (48) has been devised to

exclude stress rules using both (49c) and (49d) to label their constituents, because
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such a language would not only be marked by not having uniformity of all
feet, but also by deviating from the laws of trochaic and iambic rhythm by
using both a marked way of even and a marked way of uneven duration
grouping.

It is clear that the set of metrical units 1n (49) closely resembles Hayes' (1981)
theory. However, there is a crucial difference between the present proposal as
summarized in (49) and the standard theory. Hayes (1981), as mentioned in
section 2.1, predicts that Ql-rd and QS-1d stress systems are as marked or
unmarked as QI-1d and QS-rd stress systems and 1t 1s for this reason that the
theory was revised 1n 1987. The inventory in (49), like the revised theory,
correctly predicts that former Ql-rd and QS-l1d stress systems are typologically
uncommon and must be considered marked, because (49¢) and (49d) are marked
metrical units. Moreover, it 1s not thwarted by the objections which can be
raised against the revised theory. In fact, the inventory in (49) is almost
identical to Hayes' original proposal but supplemented with markedness statements
that are related to general laws of rhythm.

Finally, one might wonder whether there 1s a formal way of reflecting the fact
that (49a) and (49b) are unmarked, whereas the other metrical umits are marked.
The rule formalism of Archangeli and Pulleyblank (1986), who propose a formal
mechanism to distinguish between marked and unmarked processes, might be
suitable to express formally the marked vs. unmarked stress rules. According to
Archangeli and Pulleyblank, each rule is characterized by means of 1ts Function,
Argument and Condition. The default settings of a rule are not mentioned in the
rule’s structural description (cf. Archangeli and Pulleyblank (1986) for a more
detailed account). In this way, the more marked a rule 1s, the more complex its
structural description will be. This formalism could be extended to stress rules:
the Argument for a stress rule 1s then either jamb or trochee and either End
Rule Final or End Rule Imtial. The options "LUP-yes,” “non-reversed,” and
“1terative” could then be considered default options among the Conditions of a
stress rule. In other words, if the UP is set to "yes” this would not have to be
mentioned (only 1if it 1s set to "no” a stress rule would have to mention this). If
a rule constructs IAMBS it is not necessary to mention “non-reversed” (only for
a rule that indeed constructs reversed iambs, one would have to mention
"reversed”) Adopting the tule formalism of Archangeli and Pulleyblank (1986),

the rule format of stress rules might be the one in (51).
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(51) I FUNCTION - structure
— right=to-left / (left—to—right) default

11 ARGUMENT -~ famb / Trochee
- End Rule Final / End Rule Initiat

111 CONDITION - UP-no / (UP-yes) default
- Reversed / (Non-Reversed) defoult

- Non—iterotive / (Iterative) defoult

The Tubatulabal stress rule, for instance, would only have to mention "lamb”,
whereas the Cairene Arabic Stress rule, for example, must mention "lamb,” “End
Rule Final,” and "UP-no.” Principle (48) will exclude the combination of
"lamb,” “Reversed” and "UP-no.” It 1s important to observe that, although we
now have accounted for the markedness of former QS-ld stress systems by means
of the reversed iamb, we must still account for the fact that neither the former
QS-1d feet nor the reversed iamb are applied iteratively. It 1s perhaps necessary
to set up another principle excluding the iterative application of reversed 1ambs.
However, contrarv to the exclusion of the combination "reversed 1amb” and
"UP-no”, there seems to be no reason to exclude in principle the existence of
reversed 1ambs. In this respect, it is interesting to mention that in Kager's (1988,
forthcoming) analysis of stress in Enghsh the feet with which one ends up are
iterative, left-dominant, and quantity-sensitive. More research 1s clearlv needed to
verify whether the reversed 1amb may or may not be applied 1teratively.

In conclusion, then, in this chapter we have argued, on both formal and
empirical grounds, that metrical theorv cannot dispense with constituent
construction rules that generate former Ql-rd and former QS-1d feet, or, 1n
bracheted grid-terminology, that assign reversed trochees and reversed 1ambs.
Therefore, the revised theory 1s both empirically and formally less adequate
than Hayes' (1981) standard theory. However, since the standard theory 1s too
powerful a tool i1n not distinguishing between marked and unmarked systems, we
have argued that the relative markedness of former Ql-rd and QS-ld must not be
accounted for by describing them as either complex reanalyses of syllabic trochee

assignment oOr moralc trochee construction, but, rather, that the marhedness of
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these systems is related to the fact that they deviate from the general laws of
trochaic and iambic rthythm as to which element of a binary constituent 1s more
prominent. Former LBOB bounded stress systems have been, following McCarthy
and Prince (1987), analyzed by using the UP, The nonoccurrence of stress rules
involving reversed 1ambs and the UP-no has been explained by relating the
marhedness of such a stress rule to the general laws of rhythm. On the basis of
the discussion above 1t seems therefore that the theory of Hayes (1981), with the
refinements of this chapter taken into account, 1s more adequate as a

formalization of the results of Hayes (1985) than the theory of Haves (1987).






CHAPTER THREE

The Interaction Between The Evolution Of
Syllable Structure And Foot Structure
From Classical Latin To Old French

3.0. Introduction

One of the main reasons for accepting the syllable as a umit of phonological
representation 1s that 1t allows for an adequate description of the phonotactic
constraints of a language. Although nowadays most phonologists agree 1n
considering the syllable a necessary constituent of phonological theory, there 1s
general consensus neither on the details of 1ts structural representatmn1 nor on
the question how phonotactic constraints should be expressed. As for the latter
question, which 1s the one we will address here, 1t 1s still a matter of debate
whether the conditions governing syllabification, whatever format for representing
syllable structure 1s adopted, should be stated in terms of distinctive features or
mn terms of degree of sononty.z

Comparing the phonotactic constraints of a number of successive synchronic
stages, this chapter will explore the evolution of syllable structure from Classical
Latin to Old French. It will be shown that the often observed pendular
evolution (closed --—-> open, open ---> closed, closed -—> open) of the French
syllable structure cannot be understood if the evolution of foot structure 1s not
simultaneously taken 1nto account. More specifically, the simplification of
prosodic structure at the foot level 18 shown to have been at the basis of an
increase 1n markedness at the syllable level. Since in nonlinear phonology feet
and syllables are arranged at different, independent levels of representation, one
indeed expects the evolution of foot and syllable structure to take place
independently of each other. By highlighting the interplay between the

Compare, for instance, Kiparsky (1981), Coirns and Feinatein (1982), Clements
and Keyser (1983), Harris (1983) ond Levin (1985), among others)

Compare, for exomple, Kahn (1876), Clemente and Keyser (1983), It3 (1886) vs.
Selkirk (1982), Harris (1983), van der Hulst (1984), Levin (1985) omeng others)

75



development of foot and syllable structure in the historical phonology of French
1t becomes possible to provide an explanation for the above-mentioned pendular
evolution. More generally, an answer can be suggested to the question as to why,
if historical change follows a tendency to simplify all syllables (that 1s, strives
for a preferred CV syllable structure), all languages " do not wind up with
simple CV syllables and no others” (Clements, 1988;49).

Furthermore, this chapter purports to show that, if the simplification of syllable
structure 1s to be expressed as grammar simplification, the conditions governing
syllabification must be expressed 1mn terms of distinctive features rather than 1in
terms of degrees of sonority.

This chapter is organized in the following way. Section 3.1 discusses and
compares the phonotactic constraints of Classical Latin with those of Late Latin.
Section 3.2 focusses on the interaction between foot and syllable structure and
shows that the simplified Late Latin syllable structure became more complex 1n
Gallo-Romance as a consequence of rules simplifying prosodic structure above the
syllable. Section 3.3 describes the evolution of syllable structure from
Gallo-Romance to Old French and demonstrates that the observed simplification of
syllable structure can only be expressed as grammar simplification 1if the
phonotactic constraints of a language are stated 1n terms of distinctive features
rather than in terms of degree of sonority. Section 3.4 finally summarizes the

main points of the present chapter.

3.1.  From Classical Latin to Late Latin: The evolution of
syllable structure

3.1.1. Classical Latin

Assuming familianty with the theory of the syllable proposed in Clements and
Keyser (1983), the cooccurrence restrictions on syllable-initial consonant clusters 1n
Classical Latin as exemplified by the data in (1) can be described by the positive

and negative syllable structure constraints 1n (2) (cf. Clements and Keyser,

3 Because the clusters exeiuded by the negative conditions (2b) ond (2c) did not
occur a9 heterosyllabic sequences e¢ither, we might omit the reoference to the
position 1n the syllable from (2b) and (2¢) 1In formuloting syllable structure
conditions we have followed the major category feature analysis of obstruents,
nasals, | and r proposed in Clements (1988) That 1s obstruents are [-son,
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1983).3

(1) tres [tr] ‘three’ ot [t1]
prascipito [pr] ‘I precipitate’ plebs [pi] 'the people’
crimen [kr] ‘accusation’ clamo  [kI] ’I shout’
frater [fr] ‘brother’ flos [(r1] 'flower’
draco [dr] ‘snake’ od! [d1]
brevie [br] ‘’short’ blandis [bl] *flattering’
grovis [gr] ‘heavy’ gloria [gt] *honour’
(2) Pssc NSSC
a) o C b) « c c c)e C ?
[-son] [+approx] [+cor] [+approx| “¥cor | [+approx]
c o ~cont J 6| +cont
- .
L

Condition (2a) allows any obstruent-liquid cluster to occur 1n syllable-initial
position. The non-occurring clusters *I, *dl, *sl and *sr are ruled out by the two
negative conditions (2b) and (2c). It should be noticed that the conditions in (2)
allow fI and fr to occur in syllable-imtial position According to Allen (1973)
the statements of traditional grammarians on the tautosyllabicaity of f-liquid
clusters are motivated on the basis of compounds (1.e. prefix + stem) such as
refringo 'to break open,’ refreno 'to stem,’ refluo 'to flow back’ and reflecto ’to
bend” 1n which the f-liquid clusters are tautosyllabic. In these cases the
morpheme boundary, just as in the case of stop-liquid clusters, coincides with the
syllable boundary. Allen (1973:137) then supposes, without providing any
evidence, that f-liquid clusters are heterosyllabic 1n stem internal position.
Classical Laun words with word-internal f-liquid clusters are either compounds
like the ones above or, in a few cases, loans like vafer, vafri (gen.) 'smart’ and
rufer, rufri (gen.) ‘'red’ (cf. Medermann, 1931:125-126 and Safarewicz,
1969:99-100). F-liquid clusters pattern with stop-liquid clusters with respect to
syllabification across prefix and stem boundaries i1n that the syllable boundary
coincides with the morpheme boundary. S-stop clusters are always heterosyllabic,

no matter whether the s 1s the last element of the prefix or the first element of

~cont, —approx], nosals are [+son, -cont, —approx], 1 is [+son, +approx, —cont]
and r 18 [+son, +approx, +cont]

In this respect, we deviate from Steriade (1982) who, basing herself on Devine
and Stephens (1977) and Atlen (1973), precludes these ciusters from occurring in
syllable—initial position, except when word initially
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the stem. The difference between res-piro 'to take breath’ and re-fringo ‘to
break,” tn which sp 1s heterosyllabic and fr tautosyllabic, and where both f and
s are part of the stem, shows in our opinion that s-stop clusters, but not
f-hiquid clusters, which are always syllabified like stop-liquid clusters, deserve a
special treatment with respect to syllabification.

Let us next consider the word-imitial s-stop clusters in (3).

(3) scindo [sk] 'to tear aport' scriba [skr] ‘clerk’
stella [st] ‘stor’ stratum [str] ‘povement’
spes [sp] ‘hope’ spretio [spr] ‘to contempt’
splendeo [spl] ‘to sparkle® scloppus [skil] onomatopea

All forms in (3) consist of an s followed by a stop or stop-liqud cluster
permitted by the conditions in (2). Given the heterosyllabicity of these clusters in
word-internal position, which can be deduced from the Classical Latin stress facts
(such as penult stress 1n pedefcter >on foot’), s is considered to be extra-syllabic in
the forms of (3). In order to prevent its deletion by the Stray Erasure

)

Convention®, we will assume, following Steriade (1988:382), the Stray Adjunction

rule (4) to account for the word-initial syllabification of s.
(4)
|
c’ c — | c
| i
+cont Jcont
W ||+cor W ||+cor

Let us now consider the forms in (5) which contain word-initial consonant

sequences not discussed so far.

(5) gnatus [an] *born (odj.); son (subst.)’
gnorus [gn] ‘oble’
psalio {ps] ‘to play the zither’
psalterium [ps]  ‘sort of zither’
ptisanarium [pt] *sort of barley’

The last three forms 1n (§) are Greek loans. Assuming that p was pronounced in

these words, we suggest that they be accounted for by a rule similar to (4). The

5 (Cf. Steriade (1982), Harris (1983), omong others).
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first two forms alternated in Classical Latin with forms without imtial g (cf.
Safarewicz, 1969 43). Again a rule of Stray Adjunction, optional this time, will
assure the surfacing of this consonant.

Let us subsequently turn to the structure of the coda In Classical Latin all
consonants except K g.yf and h may occur syllable finally.® However, except for
function words like ab ’'from,” ob ‘to({wards)’ ad ’'at’ and et ‘'and,’ volup
‘comfortable’ is the only example for word-final p, caput ’head’ the only example
of a nonflectional word-final ¢, and, word-final & occurs only 1n lac 'milk’ and
in the imperatives of verbs like facere (fac) 'to make’ and dicere (dic) 'to say.’
This difference 1n frequency between word-internal and word-final coda
consonants might be understood as the consequence of Classical Latin being a
synthetic language, in which the lexical categories almost always occur with an
inflectional ending.

Some examples of word-internal syllable-final consonant clusters are listed 1n (6).

(6)sculptor [Ip] *(1d )’ indulxlt [Ik] *to admit (perf 3 sg )’
temptare [mp] 'to touch® sonctus  [nk] *holy’
carptus [rp] ‘'to pick (partc )* arcte [rk] 'to draw tighter®
e—re], —rt], =—1t], »-nt]

In order to account for the possible clusters in (6), we propose the syllable
structure condition 1n (7).7
The positive syllable structure condition (7) allows a sonorant followed by a stop

to occur 1n syllable-final position. Although condition (7) allows syllable-final

6 The non-occurrence of f 1n syllable—final poaition 1s due to the historical
phonology of Latin (cf Safarewicz, 1969 99-188) The absence of k~and g~ in
sylloble—finol position might be accounted for 1f It s assumed that these
labio—velars are derived by rule The foct that h 13 not permitted n
syllable—final position 1a certoinly not a property specific to Latin

Alternations |ike demo, dempsi, demptum ‘'to take away (pres , perf , partc )’
and hiems~vhiemps 'winter’ which provide evidence for assuming that after m the p
before t and s, as i1n the forms i1n (6) ond (9), s epenthetic (cf Niedermann,
1931 219, 220-221) might lead one to assume that only {iquid-stop clusters
occurred 1n syllable—final position However, (t cannot be assumed that k after
n and before t and &, as in the forms in (6) and (9), ia epenthetic, because
then we could not explain 1ts systematic presence In forms like vincio, vinni,
vinctum ‘to tie (pres , perf , partc ) ' Moreover, since we need to account for

final k after n as in forms like nunec ‘now’ and tunc ‘then’ we will simply
ossume, as formatized 1n (7), that 1n sylloble-final position sonorant-stop
clusters did occur The syllaoble—final stops i1n clusters |ike those 1)lustroted

in (6) were already 1n Classicol Laotin subject to elimination Some of them have
been reintroduced under the influence of the literary language (cf Niedermann,
1931) Whether the ayllable structure condition in (7) should be considered te
reflect lilerary Clossical Latin rather thon actualiy spoken Latin during the
Classical period 18 not clear to us
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(7 PSSC —

S
-
[+son] [~son ~
1=cont!
- —

—

sonorant-coronal stop clusters, there are, as indicated 1in (6), no surface
manifestations of these clusters. We will return 1n more detaill to this point
below.

In word-final position, sonorants and s may be followed by an inflectional ¢ as

in the forms i (8).

(8) vult ‘he wants’
fert ‘he brings’
sunt 'they are’
est 'he 18’

Furthermore, in word-final position, s as an inflectional ending may follow any
permissible word-final consonant and any of the clusters permitted by condition

(7). Some relevant examples are given 1n (9).8

(9) hiemps  [mps] ‘winter’ ars [rs] ‘ort, science’
urbs [rps] ‘crty’ puls [1s] ‘sort of food’
elps frons [ns] ‘foreheod’
falx [1ks] *scyth’ inops [ps] ‘helptess’
conunx  [nks] 'husband,wife’ audax [ks] ‘undounted’
merx [rks] ‘merchandise’ ets

s—rts, e—Iits, e—-nts

The syllable alfiliation rule in (10a) allows the inflectional morpheme s to be
syllabified 1n word-final position after a stem ending 1n a sonorant, 1n a stop Or
In a sonorant-stop cluster permitted by the conditton in (7). Rule (10b) accounts
for the syllabification of inflectional ¢t 1n word-final position after a stem ending
Iin a sonorant or s.

As indicated 1n (9), there are no surface manifestations of word-final clusters
ending 1 s, 1n which s 1s preceded by a coronal stop or a sonorant-coronal stop

cluster. The non-syllabification of ¢ 1in clusters like underlying /ts/, /lts/, /rts/

8 we follow Sommerstern (1974) 1n considering the absence of word—finol —Ips an

accidental rather thon o systematic gap
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(18) a o
I

-~ r“
a) ¢ “c b) c T 7
| l | |
[+s0n] [4cont [+s0n] T—cont
i +cor Lt+cor_ *
[—son W +cont 'W
'-cont ) +cor
J —

and /nts/ can be motivated on the basis of the nominative and gemitive forms of

masculine and feminine nouns of the third declension such as those 1n (11).

(1ta) Nom sg Gen 39 b) Nom sg Gen =g
cohors cohortis ’cohort’ arx arcis ‘stronghold’
mons mont:s ‘mountain’ urbs urbis ‘erty”’
puls pultis ‘sort of food’ lonx fancis  ‘disk’
Is litis ‘fight* falx falcis ‘'scyth’
palus paludis ‘swomp’ lex legis ‘low'
ops opis 'power’

If one compares the forms in (11a) with those in (11b), 1t appears that ¢ before
s was systematically deleted. A possible way to account for the surface absence
of the underlymng /ts/, /its/, /rts/ and /nts/ sequences would be adding the

negative syllable structure condition (12) to the positive condition 1n (7).

(12) NSSC
» C c
I | |

[+son] —son
~cont
+cor

The negative condition (12) rules out syllable-final sonorant-coronal stop clusters.
Furthermore, 1f we include the feature [-cor] in (10a), then word-final s may
only be adjoined to a stem ending in a sonorant, 1n a non-coronal stop or in a
sonorant-non-coronal stop cluster. A possible derivation of cohors and urbs would
then proceed as 1 (13).

In (13a), the stem-final ¢, left unsyllabified by (12), 1s stray-erased by general
convention, whereas 1n (13b) the stem-final b 1s syllabified according to condition
(7). However, 1t 15 1mportant to observe that in order to account for the deletion
of t before s 1n forms hke Us, ltis 1n a similar way, we must prevent not only

sonorant-coronal stop clusters, but also coronal stops from occurring 1n

81



A
a) cv cvcecec ¢ Stroy Erosure + cv cc
RN 1] ]
ko hort+es Rule (100) —p k o rs
.
- o
N RO
AN X~
b) vecc C Rule {10a) + —» vccce
| |
It P
urb+as Regressive Devoicing u rps

syllable-final position. This then would make 1t impossible to explain the final ¢
in caput. It 1s 1mportant to recall that since neuter nouns of the third declension
do not take s as the nominative singular marker, the underlying form 1s not
/caput+s/, but /caput/.

Another way to account for the surface absence of the underlying /ts/, /lts/,
/rts/ and /nts/ clusters would be keeping the condition (7) as 1t stands --that 1s
neither adding the negative condition (12) nor changing rule (10a)- and
describing the non-surfacing of ¢ i1n the cases above by a rule that assimilates ¢
before s to ss. The degemination of ss to s would then follow from the fact
that non-intervocalic geminates are not permitted 1in Classical Laun.® The
non-surfacing of ¢ in underlying /ts/, /lts/, /rts/ and /nts/ clusters is closely
related to a general constraint on obstruent sequences 1n Classical Latin. It 1s
not only before s, but for any obstruent, that a coronal stop does not occur.
Word-internal obstruent sequences either consisted of s followed by a stop, or of
a non-coronal stop followed by a coronal obstruent. Thus, we find sequences
like st (festa ’feast’), sp (asper ’'rough’), sk (osculum ‘lLittle mouth, kiss’), pt (opto
to choose’), ps (capsa ’chest, bin’), kt (octo 'eight’) and ks (uxor ‘wife'), but we
do not find sequences like ts, tp, tk, pk and kp. Sommerstein (1974:79) postulates

9 A comparison of the sigmatic perfects of verbs like dico 'to say’ and concutio

‘to shoke' points to the fact thot [ts] sequences were generally avoided in
Classical Latin The perfect of concutio 18 concussi where the stem—final t has
been deleted before s, whereas the perfect of dico 18 dixi ([diksi]) where
stem—finol k before s has not been deleted (cf Niedermann, 1931 189)

It shouid be noticed that the constraint (14) allows for bd ond gd The absence
of gd 13 considered by Sommerstein to be on accidental gap On the other hand,
bd occurs only across g prefix—stem boundary We suppose thot this iast
observalion 1s made by Sommerstein juat to grve ground to his accidental gap
argument, because the restriction on obstruent clusters expressed by (14) does
not hold accross prefix stem boundaries a3 witnessed by forms |ike adcaptare
ond adportare From Devine and Stephens (1977) we conclude that the domain of

1e
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the constraint (14) to formally express this fact e

(14) "4+ obst

o f J T+ obsti Conditions
cor -uf
l‘ﬂ} L v |fﬂ--(henxn+
[ﬂcont] [y cor
L cont lfﬂ-+then5--

If we assume the vahdity of It8’s (1986) Locality Condition, according to which
the wellformedness of a cluster must be determined by referring to the syllable,
and which does not allow 1nvoking information outside the syllable, a sequential
constraint like (14) must be rejected as a linguistically sigmificant genmeralization.
The question then arises how we must formally express the obvious phonotactic
constraint of Classical Latin which consists of avoiding coronal stops word
internally 1n syllable-final position.

It6 (1986), basing herself on Steriade (1982), describes a similar conmstraint on
obstruent sequences 1n Attic Greek, where the coda obstruent is allowed only 1f
the adpcent consonant —the onset of the following syllable-- 1s a coronal

obstruent, as 1llustrated by the forms in (15).

(15) okto ‘eight”®
aelptos 'unhoped for’
ederkhthen 'l wos seen’
hebdomos ‘week’

|kekomidkal —» kekomika ‘I have provided’

|enutke | —» enuka 'l have accomplished’
jgunaik] —+% gunai 'womon’

|galakt| — gola ‘milk®

phlepe 'vein’

thoraks ‘chest’

First, It6 (1986) assumes that the Linking Constraint (cf. Hayes (1986))
--according to Wwhich association lines 1n a structural description must be

interpreted as exhaustive-- applies not only to rules, but also to conditions.

syllabification 1n Classical Latin consisted of the root + derivational or
inflectional morphemes, but that prefix + stem just |ike compounds fall outside
the domain of core syllabification The term word-internal position as i1t s
used here corresponds to domain—internal position
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Second, a Laryngeal Feature Assimilation (LFA) rule which spreads the laryngeal
features of a coronal obstruent to the preceding consonant 1s posited. She then
postulates the Attic Greek Coda condition 1n (16), which takes the form of a

negative constraint.

(16)

The 1nterpretation o.t: (16) 1s then as follows. If there 1s a coda stop which has
singly linked laryngeal features then that coda stop 1s excluded by (16). On the
other hand, 1if, as a result of the LFA rule, a coda stop shares its laryngeal
features with a following coronal obstruent, them that coda stop 15 not excluded
by (16) (cf. Its, 1986:107-111). Finally, word level Extraprosodicity of s 1s
assumed for Attic Greek. Let us now briefly consider how It (1986:110-111)
accounts for the various sequences mn (15).

The difference between forms like kekomika and ederkhthen 1s described as
follows. On the first cycle [komid] the final consonant d 1s extraprosodic. By the
affixation of -ka, the d, no longer being final, loses 1ts extraprosodic status.
Structure Preservation prohibits the coda syllabification and Stray Erasure takes
place at the end of the cycle. In ederkhthen, on the first cycle [derk] the final
k 1s extraprosodic. By the affixation of -then, the k, no longer being final, loses
1ts extraprosodic status. However, because of the application of the LFA rule, the
k shares 1ts laryngeal features with the following coronal obstruent. For this
reason coda syllabification of k 1s no longer excluded by (16), and consequently
there 1s no Stray Erasure. It should be observed that segments which are neither
excluded nor allowed, but to which syllable structure conditions simply do not
apply, become syllabified as the automatic result of Prosodic Licensing and the
Universal Association conventions (cf. Itd, 1986:3-7).

The difference between forms like gunal and phleps 1s described as follows. On
the first cycle of [gunaik] the final k 1s extraprosodic, and 1t appears at the
surface when vowel-initial suffixes are added, as in gunaiki 'woman (dat.).’ If
the form enters the word-level in unaffixed shape, final kX 1s no longer

extraprosodic, because the language-specific extraprosodicity for Attic 1s restricted
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to s. Structure Preservation still holds at word-level and Prosodic Licensing
requires the final k to be eliminated by Stray Erasure. On the other hand, in
phleps, the final b 1s extraprosodic on the first cycle and when the nominative s
15 added, b loses i1ts extraprosodic status and the final s becomes extraprosodic.
However, as a result of the LFA rule, b shares its laryngeal features with s
(/phleb+s/ ---» [phleps]), and coda syllabification of b 1s now allowed. At word
level, final s 1s defined as extraprosodic, this time by the language-specific
proviso. Final s can postlexically be adjined to the syllable, because postlexically
Structure Preservation no longer holds.’ In this perspective, then, 1t 1s the rules
of a language that decide whether underlying segments will be syllabified at the
surface.

Let us next consider if It6’s analysis of Attic Greek can be extended to the facts
of Classical Latin. To begin with, we will formalize the Classical Laun coda

condition as in (17).

(17) . (o]

|
—son o
[—coné’
[=vo1]

According to (17) a syllable-ftnal stop may not be syllabified 1f 1t does not share
1ts voice specification with a following consonant. Now 1n order to obtain
syllabification of non-coronal and to prevent syllabification of coronal coda stops,
we must propose a regressive devoicitng rule which only applies if the first
consonant of a sequence 1s non-coronal Furthermore, language-specific word-level
extraprosodicity of final s must be assumed. The difference between forms like
lis and plebs can then be described as follows. On the first cycle [Iit] ¢ 1s
extraprosodic. When nominative s 1s added, ¢, no longer being final, loses 1its
extraprosodic status and s becomes extraprosodic. Since ¢t does not share its voice
specification with s, 1t 1s not allowed by (17) and 1s Stray Erased at the end of

the cycle. On the other hand, in plebs, on the first cycle b 1s extraprosodic and,

L TH (1986) does not explain how underlying /galakt/ In (15) surfaces as gala

On the first cycle both k ond t ore extraprosodic At word—level both k and t
are no longer extroprosodic, becauee fanguage—specific word—-level
extraprosodicity 13 restricted to m However, as a result of the LFA rule, one
would expect k and t to have shared laryngeal features ond one would expect
syllabification of k and stray erasure of t
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although b 1s no longer extraprosodic after s 1s added, it will not be excluded by
(17) because 1t shares 1ts voice specification with final s as a result of the
regressive devoicing rule.

In this way, we can account for the loss of coronal stops before s as in the
forms 1n (11). However, words like volup, caput, lac and function words like
apud, ad, et, ab and ob would constitute exceptions. The surfacing of word-final
p, k and t 1n Classical Latin, but not in Attic Greek can 1n [té’s approach be
accounted for by stipulating language-specific word-level extraprosodicity for s
only 1in Attic, but for any obstruent in Lauin. However, because there 1s no
independent evidence to suppose that regressive devoicing should be lLimited to
sequences of which the first consonant 1s non-coronal, 1t seems that we must
look for an explanation for the Classical Latin tendency to avoid coronal stops 1n
syllable-final position which 1s unconnected with the assimilatory behavior of
laryngeal features inside clusters. Clements (1988:39) proposes to relate “the
freer privilege of occurrence” that anterior coronals have in 1mtial and final
clusters to the fact that these segments are formed at the least marked place of
articulation. In English, for instance, as Clements points out, an obstruent may
follow an oral stop only 1f that obstruent 1s f, § or marginally d or z
regardless of whether the cluster is intervocalic or final. The Sequential
Markedness Principle (18) 1s proposed to account for the freer privilege of

occurrence of anterior coronals in clusters.

(18) Sequential Markedness Principle (SMP)

Given two sequences P, Q of equal length, P 18 less complex
than Q 1f the members of P are less complex than the membere
of Q, all else being equal

The SMP explains why pt and kt clusters are less complex and preferred to pk
or kp clusters, because ¢t 1s less complex than either p or k. Hence, the SMP
explains why pk and kp clusters are absent in languages such as English, Attic
Greek and Classical Latin. However, the SMP does not provide an explanation
for the fact that pt and kt clusters are permitted, while tp and tk are ruled out
in Englhish.'? Clements suggests (1988, fn. 25) that languages exhibiting a

12 The observation that coronal—-noncoronal stop clusters ore more marked thon

noncorongl—coronal stop clusters i1s not new, but can be doted back to at leost
Sievers (1893 187)
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preference for noncoronals i1n certain positions require an alternative explanation
However, except for tz clusters, as in pretzel and ritz, English does not allow
coronal stops as first members of obstruent clusters either (cf. Clements (1988))
In other words, stop clusters 1n Attic Greek, Classical Latin and Enghish obey a
similar constraint: coronal-noncoronal stop sequences are excluded.

From the above discussion 1t has become clear that neither shared laryngeal
features nor the SMP are able to account for the cross-linguistic absence of
coronal-noncoronal clusters. A possible way to account for this constraint on
stop clusters has been suggested by Wetzels (1989 176), who, discussing consonant
clusters 1n Yakut, proposes the universal Preconsonantal Decoronalization Principle
i (19).13

(19) Preconsonantal Decoronalization Principle
(~opprox] [-approx]
root
[-cont] [xcont]
place
[coronal]

In Yakut, as Wetzels shows, a stem-final dental stop fuses with a following
suffix-initial stop to become a geminate The geminate preserves the major
category features of the dental, but takes on the place features of the
suffix-tnitial consonant. Wetzels (1989) considers this latter change to be a
language-specific reaction to the universal principle in (19). In this perspective,
languages may vary 1n the way they react to the deletion of a preconsonantal

coronal. In Tagalog and Cebuano Bisayan (cf. Blust (1979)) coronal-noncoronal

13 wetzels (1989 176) ossumes that the application of (19) i1s governed by the LC
ond that therefore t ond n remain unaffected before s However, 1n order to
account for Lhe Latin facts under discussion what we need 1s precisely the
deletion of t before & (¢cf (11)) There are iwo possible ways of ochieving the
correct results Either we could reformulate (18) 1n such a woy os to make 1t
applicable only to stop sequences aond account for the deletion of t before s by
an independent rule (recall fn 9), or we could assume that (19) 18 not
governed by the LC and maoke (19) opply to t before stops as well as to t before
e We will not try to motivate either of these possibilities here, but leove
this 13sue open for further reasearch In (19), @ place-stricture dependency 1s
assumed, os defended i1n Wetzels (forthcoming) We will neither motivate nor
discuss Wetzels’ conception of the fealure geometry here, but return to 1t in
chopters 4 ond 5
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clusters become metathesized, 1n Attic Greek there 1s deletion and 1n Classical
Latin regressive gemination. Wetzels’ Preconsonantal Decoronalization principle not
only explains the non-existence of tp and tk clusters in Latin, but it also
immed:ately explains why non-inflectional ¢ exists in absolute word-final position
in Classical Latin, as 1n caput and in function words as ad and et, whereas ¢ 1s
excluded from syllable-final position elsewhere. In absolute word-final position ¢
1s not preconsonantal and, hence, t remains unaffected by the Preconsonantal
Decoronalization principle (19). Moreover, Wetzels’ approach to sequential
constraints on clusters can be made to account (recall fn. 13) for the fact that ¢t
does not surface 1n the underlying /lts/, /rts/, /nts/ and /ts/ clusters 1llustrated
1n (11). It should be noticed that, although the absence of coronal-noncoronal
clusters can be explained in this way, the SMP (18) cannot be dispensed with,
because 1t explains the general preference for clusters containing s as opposed to
other fricatives, as well as the general absence of pk and kp clusters. The
question now arises whether the principle in (19) represents a subpart of the
SMP (18) and should be made an integral part of the SMP. In Cebuano Bisayan,
as 1n Tagalog, coronal-noncoronal clusters regularly metathesize, as in atup ~apt-an
'roof’ (cf. Blust, 1979:110 for more examples). However, contrary to Tagalog,
Cebuano Bisayan does allow for noncoronal-noncoronal clusters such as kp, as 1n,
for instance, dakup~dakp-an ‘arrest, which remain unaffected by metathes:s.
These facts show that a language may deviate from the SMP in allowing more
marked clusters such as kp, but 1n not allowing less marked clusters such as tp
and tk. It can thus be concluded that the Preconsonantal Decoronahization
principle cannot be made a subpart of the SMP because the two principles
account for different linguistic phenomena.

Let us round off our discussion of Classical Latin syllable structure by stating
that combinations of consonants did occur 1n syllable-final position, and, that the
limited extent to which they occurred must not be accounted for in terms of
syllable-structure conditions, but 1n terms of an appropriate theory of assimilation
along the lines of Wetzels (1989) complemented by the SMP (cf. Clements, 1988).
Let us next consider how the syllable structure conditions from Classical Latin

were altered 1n Late Latin
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3.1.2. Late Latin

We will start our discussion of Late Latin syllable structure by considering the
syllable-initial position. There 1s compelling 1inscriptive evidence showing that
during the first and second centuries a process of vowel epenthests was
productive. Vowel epenthesis took place before the so-called s-impurum, that 1s, s
followed by a consonant in word-initial position, as 1n, for instance, scola >
escola ’school’ and spiritus > ispiritus 'breath’ (cf. Hermann, 1923-216, Richter,
1934 78-79 and Steriade, 1988:394-397). Vowel epenthesis has the effect of
providing a nucleus with which word-initial s can be syllabified and as such 1t
replaces the syllable affiliation or stray adjunction rule (4) As far as the
structure of the onset 1s concerned, the Late Latin syllable structure can be
described by the syllable-structure conditions in (2). The reader 1s referred to
Steriade (1988) for ample justification for the point of view that the syllable
structure conditions 1n (2) have remained unchanged throughout the history of
French.

Let us mnext consider the changes that have occurred in the syllable-final posttion.
In (20) a number of quotations from the Appendix Probi (cited from Foerster and
Koschwitz (1932)) are listed. These quotations, of which the last two are
hypercorrections, show that syllable-final k was deleted before ¢t and s.'* For
more examples the reader may consult Richter (1934 40-43), Pope (1956 144-145)
and Schwan-Behrens (1913.29)

(20) a) auctor non autor (154)
b) auctoritas non outoritas (155)
c) obstetlrix non obstetris (166)
d) locuples non locuplex (186)
e) miles non milex (3e)

Inscriptions show that 1n Late Latin there no longer existed clusters of
consonants in syllable-final position: p and k whether or not preceded by a

sonorant were deleted, as indicated by the forms in (21).

14 The numbers provided between parentheses refer to the numbering in the Appendix
Prob)
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(21) scultus < sculptus 'to aculpt (parte )’

temtaverit < temptaverit "he would have touched’
cunt. < cunct "together’
mers < merx ‘merchandise’

According to Fouché (1961:657) word-final ¢ was deleted in Late Latin, as in
caput > *[téapu] > chief (Old French) 'head” However, if ¢ was an 1nflectional
ending 1t was not deleted, as in portat > *[porta®] > (Old French) porte 'he
bears.” Most of these changes can be accounted for 1if 1t 1s assumed that
syllable-final obstruents were no longer permitted to surface in Late Lauin. This

can be expressed by the positive syllable structure condition (22).

(22) PSSC v C

[+son]

Given the fact that the inflectional endings ¢t and s 1n word-final position were
not deleted, the affiliation rules proposed for Classical Latin must have remained
unchanged. The rules (10a) and (10b) above have been collapsed 1nto a single
rule (23).'%

@
© + ¢

]

+cor w

As a result of (22) all syllable-final obstruents preceded by a nasal, liquid or
vowel are extrasyllabic in Late Latin. The deletion of these obstruents, as in the
forms in (20) and (21), can be interpreted as the automatic result of the Stray
Erasure Convention. Some sample derivations are presented in (24).

In the case of the intervocalic obstruent clusters ps, ks, pt and kt a geminate ss

or tt must result after the deletion of the noncoronal stop, as 1n, for instance,

ruptam > *[rotte] > route *way.” The geminate nature of the resulting segment can

15 The inclusion of the morpheme boundary in (23) excludes stem—final t from being

incorporated into syllable structure by the application of (23) Stem—final t,
as 1n caput consequently will be stray erased In forms like portat the
word—final t being an inflectional ending will be syllabified by (23)
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(24) o -2 -]
/ 7 C
cvecce +¢ Stray Erasure CV C + C Rule (23) CVCC
B v [ I
mori( L] > mer 9 b moré
[ -] o o

/\ N / N
CCVCC'(I:VC Stray Eraosure CCVCCVC

1 1 [ [

I:"‘l III l! ! !

skulp tus —> s kultus

be deduced from the fact that these words did not undergo the effects (ie
voicing and spirantization) of lemition (cf. Pope,1956:147 and chapter five ).
The geminates in these cases can be accounted for by assuming that Stray Erasure
deletes the segmental material, but leaves the skeletal slot (the timing) of .the
extrasyllabic consonant intact. If possible (1.e. 1ntervocalically), a geminate

obstruent will result. Some sample derivations are presented in (25).

(250) -4 o o o o
AN\ /K 7/ AN AN N

cCcvceccrcvCe Stroy CCVCC\CVC Stray ccvceccecve
| ! 1 1] |1 | Erasure ] I'] “ )} Eresure | | 1
skulp tus —» s kul tus —» skul tus
/Ia' s o /r\

(25b)CcVC  CVEC Stray cv\t‘ cve
| || i1 Erasure 1 \] [ ]
rup tam e 4 fu tam

Alternatively, leaving the Classical Latin syllable structure conditions for the
syllable-final position unaltered, we could, following Steriade (1988:389), postulate

the regressive gemination rule (26).

(26) Romance Regressive Gemination

x y
.-

Cle ofC Unless y is of lower sonority than x

The sonority requirement in (26) prevents the rule’s application to heterosyllabic
s-stop clusters, because fricatives are more sonorous than stops. However, Wetzels

and Hermans (1985) in a study of consonant assimilation in Pali, claim that at
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least for this language, reference to sonorty can be avoided 1n the formulation
of phonological rules. More generally, they claim that "sonority considerations
belong to the subcomponent of the phonology where the notion ’well-formed
syllable’ 1s defined” (1985:215). Although 1t is not clear whether it 1s possible to
dispense with sonority in all cases where reference to this notion has been made,
it 1s not difficult to restate rule (26) without a sonority-based condition as the

coda deletion rule (27a).

(270) Cle o[C (27b) C\]o' o-[<':
T-son™ K d
[_-cont_[ [aF]

The spreading of the onset matrix to the vacated coda C-slot as 1n (27b) can be
considered as an automatic result of the Universal Association Convention (cf.
Clements and Keyser, 1983). Regardless of the way the facts are described, 1t 1s
clear that Late Latin no longer allowed combinations of consonants to surface in
syllable-final position. We assume that, as long as the changes discussed above
were optional, the syllable structure condition (7) of Classical Latin remained
unchanged, but that after these changes had been completed, (7) became replaced
by (22).

There 1s one problem related to (22) that should not go unnoticed. According to
(22) only sonorants may occur in syllable-final position in Late Latin. However,
the first part of an intervocalic geminate, as in, for instance, *[rottam] (cf. (25b)
above), and 5 of intervocalic s-stop clusters, as in festa ’party’ or escola ’school’,
occurred 1n syllable-final position in Late Latin. These facts can be accounted
for if, following It (1986), the LC, as discussed in section 3.1.1, 1s assumed to
apply not only to rules, but also to conditions. According to It6 (1986:32-33) the
positive syllable structure condition (22) (repeated here as (28a)) 1s formally

equivalent to the negative syllable structure condition (28b).

-—
T
]

(280) PSSC C ~ (28b) NSSC s C
| - f T
[+s0n] [-son]

The interpretation of (28b) 1s as follows: if there 1s a syllable-final consonant
which 1s singly linked, 1ts melody cannot be [-son], or, if coda and single lnk,

then not [-son]. Similarly, the interpretation of (28a) 1s: 1f there 1s a
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syllable-final consonant which 1s singly linked, 1ts melody must be [+son], or, 1f
coda and single link, then [+son].16 It 1s clear that, irrespective of whether (28a)
or (28b) 1s adopted as the correct formalization of Late Laun syllable-final
phonotactics, neither of the two conditions has anything to say about the first
part of a geminate occurring in syllable-final position. 1n the case of geminates
the feature [sonorant] 1s doubly linked and therefore the LC discards these
stuctures from the domain of the conditions (28a) and (28b) It i1s important to
recall that segments which are neither excluded nor allowed, but to which the
syllable structure conditions simply do not apply, become syllabified as an
automatic result of Prosodic Licensing and the Universal Association conventions
(cf. It5, 1986.3-7). The intervocalic s-stop clusters, however, cannot be described
mm a similar fashion The feature [sonorant] 1s not shared by both the fricative
and the following stop, because according to current assumptions on feature
geometry (cf. Schein and Steriade (1986) and Clements (1988)) the feature
[sonorant] 1s dominated by the root node Only 1n the case of real geminates,
which have a single root node linked to two skeletal slots, do we find the
necessary structure Let us suppose then that (28a) should be reformulated as in
(29).

(29) NSSC s C 1

| | o

—son

—CODJ

The coda condition (29) now correctly predicts that s may occur in syllable-final
position 1n Late Latin. However, 1t also makes the prediction that other fricatives
should occur in the same position. This, however, i1s i1ncorrect, as can be shown
by the evolution of Classical Laun civitatem ’city’. After syncope of the
unstressed pretonic vowel, syllable-final v was deleted and a geminate t resulted:
Htsivitate] > *tsivtate] > [tsittate] > citer (Old French) ’city’. Let us finally
mention that the shared [-voice] specification in the intervocalic s-stop clusters 1s
not helpful either in accounting for the occurrence of s in syllable-final position.
The clusters ps, pt, ks and kt also have a shared [-voice] feature which appears

not to be a sufficient condition for their maintenance.

16 It might also be ossumed that a positive syllable structure condition like

(28a) olways entails a negative syllaoble structure condition like (28b) aince
knowing what is permitted includes knowing what 1s not
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Another way to account for the intervocalic s-stop clusters would be leaving the
Classical Latin syllable structure conditions unchanged. Then, 1f only s is
considered to be extrasyllabic, we could postulate a Stray Adjunction rule which,
after the deletion of syllabified material by (26), adjoins s 1n intervocalic s-stop
clusters as a coda consonant to the preceding syllable. However, because Stray
Adjunction rules generally only apply at the edges of a domain, we will assume
that the condition (22) is reformulated as (30) in such a way as to permit

sonorants as well as s 1n syllable-final position.

(30) PSSC € a
1

UL
In section 3.3, we will return to the patterning of s with the sonorants in

syllable-final position.
3.1.3. Simplification

If the syllable structure of Late Latin is compared with that of Classical Latin,
it 1s obvious that 1t has been simplified to a considerable extent. In syllable-final
position no consonant clusters are allowed to surface and the only consonants
that may end a syllable must be either sonorant or s, a fact which we have
expressed by the condition in (30). In Clements and Keyser (1983), languages are

characterized according to syllable structure by adopting the inventory in (31).

(31) type 1 : CV,
type II : Cv, Vv
type 111 : Cv, CcVC
type IV : CV, CVC, V, VC

Furthermore, the syllable structure of each language is determined by defining its
maximal syllable as an expansion of the general scheme C(*)V(*)C(*), where * 1s
the maximal number of C’s and V’s permitted. Both Classical Latin and Late
Latin are type IV languages, but they differ in their maximal syllable. The
maximal syllable for Classical Latin can be stated as C2,V2,C2 and for Late

Latin as C2,V,C-{+son]. It seems clear that the change in syllable structure from
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Classical Latin to Late Latin may be considered as part of an evolution from
closed to open syllables, that 1s, as developing towards a preferred CV syllable
structure. Whereas one would expect that this evolution would lead to the
complete elimination of syllable-final consonants, we will see 1n the next section

that Late Latin syllable structure became more complex again in Gallo-Romance.

3.2. Gallo-Romance the interplay between foot structure
and syllable structure

3.2.1 Syllable structure: complication

In this section the syllable structure conditions of Gallo-Romance (at
approximately the end of the 9th century) will be described. As far as the
syllable-imitial position 1s concerned, no changes have occurred (cf. Steriade, 1988).
With regard to the syllable-final position, however, a number of changes took
place which resulted 1n a rather complicated set of syllable structure conditions.

To see this, let us consider the words 1n (32), taken from Fouché (1961).17

(32) drap [p] ‘'blanket’ coip [ip] 'biow’ cent [nt] ‘hundred’
net {t] 'clear’ folc [Ik]) ’people’ blanc (nk] "white®
sac [x] 'bag’ alt [1t] *high*  champ [mp] *freld’
doe [e] ‘'back’ salt [I1f] *safe’
chef [t] 'head’ win,slm cresp [=sp] ‘crisp*
bel [1] *pretty’ corp [rp] 'bedy’ besilisec [ak] 'basilica’
fer [r) *iron' pore [rk] ‘pig’ tost [st] ‘earty’
an [n) ‘*year’ part [rt] 'share’

farm [m) *hunger’ cerf [rf] *deer’
jorn  [rn] ‘'day’
tferm [rm] 'strong’

(o) (v) (e)

The forms in (32a) show that towards the end of the ninth century any
consonant can close a syllable 1n Gallo-Romance. Syllable-final consonant
combinations, as 1illustrated by the data in (32b) for word-final sequences, can be
described by the syllable structure conditions 1in (33).

7 1n (32a) the palatal sonoronts [A,A] which, as Morin (1986 201) points out,

only occurred 1n word-final position hove not been included The fricative (O]
which also only occurred word—finally as the result of o rule of spirantizotion
has aleo been discarded
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(33a) PSSC C c 7 (33b)  NssC -(’: c T
Lo T
, |

. l'-o-opproﬂ [+nas]

[+approx] [-approx]
-cont -

The positive condition (33a) permits a liquid to be followed by an obstruent or a
nasal in syllable-final position. The negative condition (33b) rules out
tautosyllabic syllable-final In and Im clusters. The conditions in (33a) and (33b)
may be replaced by a single condition as in (34).

(34) c c
i

+approx | {—epprox’
<-cont>a __<—aon>b_J o Condition: If a then b

The syllable structure condition (35) formalizes the permitted sequences illustrated
in (32¢).

(35) Pssc € C -

[+nos] ——sl:n']
L—con_g

)
Ecoﬂ(‘l -}
+C0f“‘
Condition (35) allows a nasal or s to be followed by a stop in syllable-final
position. A word-final devoicing rule (cf.Pope, 1956:98) explains why, in the
forms in (32), the obstruents are all voiceless. The data in (32¢) indicate that
nasal-stop clusters are only allowed if the nasals have a linked matrix with the
following stop. In order to account for the Gallo-Romance clusters of three
consonants which only occurred in word-final position and of which the last
consonant always was the inflectional ending ¢ or s, the Late Latin affiliation
rule (23) must be posited for Gallo-Romance also. Clusters of three consonants
can be found in words like corps 'body (nom. sg. and acc. pl.)' cerfs ‘deer (nom.
sg. and acc. pl) and colps 'blow with the fist (nom. sg. and acc. pl.).” For

some more examples the reader may consult Fouché (1961:777).
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If one compares the evolutions sketched 1n (36a) with those given 1n (36b)
(cf.Fouché, 1961:828-829;825;776-777), 1t becomes clear that the consonant clusters
allowed by the conditions 1n (33)/(34) and (35) were not permitted 1n

word-internal position in Gallo-Romance.

(36a) Class Lat Late Latin Gallo—Romance 0Id French

dormitorium > e[darmtorju] > e[dartojr] > dortoir *(bed)room’
computare > e¢[kimptars] > e[kdmter] > conter ‘to count®
civitotem > e[tmivtatt] > e[tsittet] > citet ‘city’
galblnum > s[dialbnu] > ¢[dZalnz] > jalne ’yellow’
fortimentum > ¢[fartmentu] > s[farment] > forment *strongly’
hospitalis > s[deptalg] > s[dstel] > ostel ‘residence’

(36b) Closs Lot Late Latin Gallo—Romance Old French

diurnum > s[d¥ornu) > s[dZorn] > jor(n) ‘day’

campum > o[ tdampu] > o[t3omp] > chomp ‘field’

debet > s[devet] > o[deift] > deit ‘he must’

colophum > o[k31pu] > +[kd1ip] > colp 'blow with the fist’
partem > e¢[parte] > efpart] > part 'side,share’
crispum > o[krespu] > o[kresp] > cresp ‘frizzy,eriep’

The forms 1n (36a) indicate that consonant clusters created inside words by the
deletion of unstressed pre- and posttonic vowels, although they obey the
conditions 1n (33)/(34) and (35), are subjct to cluster simplification word
internally. On the other hand, as the forms in (36b) show, the same clusters
—created by word-final vowel reduction and deletion (1.e. apocope)- were not
simplified. For this reason the conditions 1n (33)/(34) and (35) will be

reformulated as 1n (37) so that they apply only to the word-final position.'®

18 The fact that syncope (which was productive between the fourth and the seventh
century) chronologically preceded opocope (which was productive between the
seventh and the ninth century) is irrelevant to the present discuasion, mainly
because the main purpose of this section le to determine to what extent the
vowel deletion processes have aoffected the syllioble structure of Gallo—Romonce
by the end of the ninth century The question whether the consonant clusters
creoted by syncope, like the ones in (36a), hove been tolerated for some time
In Gallo—Romance —in which case the conditions 1n (33)/(34) aond (35) should
extend for that period of the language to word-interna! clusters also— eor
whether they become simplified immediately after having been brought about by
syncope will not be dealt with here
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(370) o (37b) T‘ (37¢) o

| - B | _

©) o c e c ¢

P I | !

[+opprox] [-son]) “+approx [+nas]y [+nas] \’ ~son
Ltcont { t—cont I

w w [-0-ccmt1 w

| veor | ) |
v i

Word-1nternal cluster simplification can now be described i1n the same way as the
Late Latin cluster simplification above, that 1s, as the automatic consequence of

Stray Erasure, as 1llustrated in (38) for the first form of (36a) *[dormtorjul.

(38)

a - -2 -3 - .3 o a o -
/NN N AN NEVZANA
cvcecvecvececv —b» cvccrecvyccv —» CVCCVCCV
I B R T LG bt steey L[ 11T
dormi tor ju Deletion dorm tor juErasuredor tor ju

The same results can be obtained, if the rules 1 (37) are restated as
language-specific word-level extraprosodicity stipulations adopting It8’s (1986)
theory of the syllable, Structure Preservation and Stray FErasure will then take
care of the word-internal cluster simplification, whereas Prosodic Licensing and
the Universal Association conventions will syllabify the consonant clusters at
word-level.

In conclusion, then, as far as the word internal syllable-final position 1s
concerned, the syllable structure of Gallo Romance at the end of the nnth
century can be described by stipulating the same coda condition as for Late
Latin, that 1s (30), and by determining its maximal syllable as C2,V,C-[+son] In
word-final position the occurrence of inflectional ¢ and s have been accounted for
by the affiliation rule (23) Compared with Late Latin, the three rules in (37)

had to be added to describe the permissible word final Gallo-Romance consonant

19 Luig) Burzio has pointed out (personal communication) thot, because the

word-final consonant clusters described by the rules 1n (37) did nol occur word
tnternally, the rules 1n (37) might be dispensed with, if it 18 ossumed thot
the word-final consonant clusters in the forms of (32) form the onset of a
following syllable containing an empty vowel This appreach, however, would
force the introduction of ternory feet (¢f Burzio (1987)) Moreover, we could
no longer exploin the limited possibility of word—final consonant clusters As
discussed 1n chapter one, after obstruent+liiquid clusters a competing rule
inserted schwas that had been delieted by o context—free reduced vowel deletion
tule If we adopt the approach using empty vowels, the difference between
clusters described by the rules in (37) and the obstruent+liquid clusters
discussed in chapter one 18 unexpected Finally, 1t s important to notice that
either way of describing Gollo—Romance phonotoctics would require, In
comparison to Lote Latin, the addition of supplementary syliabtfication rules
either the rules i1n (37) or a rule creating word-final empty vowels

98



clusters.'®

Thus, the simplified Late Latin syllable structure was made more
complex again --albeit limited to the word-final position-—- 1n ninth century
Gallo Romance, given the fact that clusters of consonants again surface. Below,
in section 3.3, 1t will be demonstrated that the Gallo-Romance syllable structure
became simplified again in 1ts evolution to Old and Middle French. Witnessing
such an evolution, one cannot avoid questioning why, if languages strive for
preferred CV syllables, the reverse is observed in the evolution [rom Late Latin
to Gallo-Romance, that is, why the syllable structure became complicated 1n
Gallo-Romance. Why did Gallo-Romance interrupt the evolution from Classical
Latin to Old and Middle French? This pendular movement in the historical
phonology of the French syllable calls for an explanation. Since in our view an
insightful account of this particular evolution of the French syllable cannot be
provided unless the evolution of foot structure is taken into account, the next

section will discuss the interaction between the foot and syllable structure in the

evolution from Classical latin to Old French.

3.2.2 Syllable Structure and Foot Structure: Interaction

In the first two chapters of this thesis we have argued that the deletion of
reduced vowels must be interpreted as paving the way for a change in the stress
pattern which evolved from a marked into an unmarked accent system. The
syllable final consonant clusters tllustrated i1n (36), of which ninth century
Gallo-Romance only permitted those occurring in word-final position (36b), were
brought about by syncope and apocope. Given the representational framework of
nonlinear phonology, the manipulation of structure at one prosodic level may
take place independently of the other prosodic levels. For the specific case of
Gallo-Romance this means that, because syncope and apocope are formulated as
foot-based processes, they are expected to apply independently of syllable
structure considerations. What we observe, then, is that changes occurring at the
level of representation where foot structure is expressed and resulting in a
simplification of that structure, have caused a complication of the rules of
syllabification. In other words, the elimination of marked in favor of unmarked
foot structure had the side-effect of creating a more marked syllable structure as
is obvious from the evolution of the Late Latin coda condition (30), which had

to be complicated with the adjunction rules in (37). We therefore conclude that
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two competing tendencies were at work 1n the historical phonology of French
prosodic structure: one was to simplify marked foot structure and the other was
to strive for a CV-CV syllable pattern. It 1s the interaction between these two
evolutions that provides us with an explanation for the ’zig-zag’ evolution of the
French syllable and an answer --albeit a language-specific one-- to the question
why, despite an undeniable tendency towards a preferred CV-CV syllable pattern,

French did not wind up with open syllables and no others.

3.3. Old French: simplification of syllable structure and
its formal expression

3.3.1 Syllable structure: simplification

In this section the syllable structure conditions of Old French (by the end of the
eleventh century) will be discussed. Two changes had occurred which altered
the phonotactics of Gallo-Romance (cf. Walker, (1971), Monn (1986), among
others). First, the word-final consonants and consonant clusters described by the
rules 1 (37) were permitted 1n Old French only if they were not followed by
the word-final inflectional endings ¢ or s. Second, word-final liquid-nasal clusters
(rule (37b)) were no longer possible in Old French.?® In this section, only the
first change will be dealt with, whereas the second will be discussed in the next
section, where the question whether the syllable structure conditions of a
language must be stated in terms of degree of sonority or in terms of distincuve
features will be broached.

To begin with, let us consider the nominal and verbal forms 1n (39) (cf.
Walker, 1971:57 and Pope, 1956.314 among others).

Leaving the word-final liquid-nasal clusters aside for the moment, the rules (37a)
and (37¢) --repeated below as (40a) and (40b)-- must function unaltered in the
phonology of Old French 1n order to account for forms like those 1n the
left-hand columns of (39a) and (39b). It 1s important to notice that, according

to Morin (1986:168), the distmbution of the word-final extrasyllabic consonants

20 The vocalization of syllable-final |, the deletion of preconaonantal z and s,

ond the deletion of syllable-final nasal consonants further simplified the
syllable structure 1n its evolution from Old to Middle French These changes
will not be discussed here, but the reoder may consult Morin (1986) for on
exhaustive survey of these developments i1n the various dialects of French
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(39a) Nom pl /Obl sg Nom sg /Obl pl

sac  [k] sas [s] *sock’

corp [rp] cors [rs] 'body*

clef [f] cles [s] ‘key'

cert {rt] cers [rs] ‘deer’

colp {1p] cols [1s] ‘blow’
(39b) Present Indicative

1st sg 2nd sg 3rd 8g 18t p!

romp [mp] rons [ns] ront [nt] rompons [mp] ‘to break’
serf [rf] sers [rs] sert [rt] servons [rv] 'to serve’
berf [f] beis [s] beit [t] bevens [v] ‘to drink’

had changed 1n Old French. Whereas 1in Gallo-Romance they could be adjorned
word finally, they were probably pronounced only in utterance-final position 1n
Old French. For this reason the symbol W has been replaced by U for utterance
in the rules in (40). According to Pope (1956.219-221) the pronunciation of
final consonants 1n later Old and Middle French depended on their position 1n
the phrase: "Those consonants that stood at the end of the sense-group, 1e at a
pause, were at first unaffected and retained their Old French value, but within
the phrase, final consonants tended to develop along the lines that had been
followed earlier by consonants in the interior of words: Plosive and [ricative
consonants, final of the word, that stood 1n the phrase before words beginning
with a consonant, became mute, often with compensatory lengthening of the
previous vowel. [.] All final plosive and fricative consonants thus tended to
have a double or triple pronunciation.”

The domain of syllabification in Old TFrench therefore probably was the

utterance, whereas 1n Gallo-Romance 1t was the word.

(40q) T (42b) o
N . =~
(c) ¢ ¢ Ter -
i |
[+approx] [-son] [+

If one compares the forms in the left-hand columns of (39a) and (39b) with
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those of the night-hand, 1t 1s observed that a stem-final obstruent was deleted 1f

12" As a consequence, U-final

1t was followed by the inflectional ending s or
consonant clusters maximally consisted of two segments in Old French. This
restriction on the length of word-final clusters, however, cannot explain why the
first of two stem-final obstruents is deleted, which happens, for instance, to
stem-final f and k 1n forms such as cles, beit and sas 1n (39). It 1s interesting
to mention that Old French, 1o the case of stem-final consonant deletion,
represents precisely the mirror image of Atuic Greek. As discussed above,
according to It6 (1986), stem-final obstruents in Atuc Greek are deleted unless
they are followed by an inflectional ending (s 1n the case of Attic Greek).
Compare, for instance, /gunaik/ --» gunal with /phleb+s/ --» phlebs [phleps]. In
Old French the opposite situation arises: stem-final obstruents are preserved if
they are not followed by an inflectional ending, but deleted if they are. Let us
here, for ease of exposition, briefly recapitulate It6’s (1986:103-111) description of
the Attic Greek facts. It6 assumes the coda condition (16), the laryngeal feature
assimilation LFA rule and stipulates language-specific word-level extraprosodicity
for s. In the case of /gunaik/ --» gunai 'woman' the stem-final k 1s extraprosodic
(EP 1n (41)) on the first cycle, and 1t will appear at the surface 1f a
vowel-initial suffix 1s added. At word-level, if no such suffixes have been added,
k 1s no longer extraprosodic (only s may be extraprosodic at word-level 1n Attic
Greek) and, because Structure Preservation and Prosodic Licensing do hold at
word-level, k 1s stray erased (SE in (41)). In the case of /phleb+s/ --» phlebs
(phleps] ’vein’, the stem-final b 1s extraprosodic on the first cycle, but when
nominative s 1s added, b loses its extraprosodic status, and final s becomes
extraprosodic. The LFA rule links b with the final s (viz. /phleb+s/ -»
/phlep+s/). The coda condition 1n (16) now no longer excludes b from occurring
in syllable-final position, because the laryngeal features of b (LF 1n (41b)) are
doubly linked. Stem-final b can now be incorporated into syllable structure. At
word-level s 1s extraprosodic and postlexically 1t may be syllabified because
Structure Preservation does not hold postlexically. In (41) the derivation of these

two forms 1s represented.

2 It should be mentioned that stem—final t ond on inflectional ending s formed a

single affricated segment (¢f Morin (1986)
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(410) /gunaik/

First cycle Word-level Postlexically
[} /c'EP -} -]
/| //
st
cvVvcvyce SE cvecvy
) .
| Lo
gunai k —> gunai

(41b) /phleb+s/

First cycle Word-level Postlextically

6 EP -3 EP -2 EP o

| A 11\\ | "
ccve ccvcs+cC LFA CCVC+C ccvce+c
X b * l! | '
pleb pleb s Syll plepV s plep\('s
— [LF] [LF]

Let us next consider whether the Old French facts can be described 1n a similar

way. To begin with, the coda condition (42) 1s assumed.

(42) » C

[-son] I o

—

Furthermore, language-specific word-level extraprosodicity 1s assumed for all

obstruents. The derivation of the forms cors and corp 1s given 1n (43).

(43a) /korp/

First cycle Word—level Postlexically
o EP o EP g: -1
//r\ I / \l VAN l
cveege cvcece cvcecege
' ) [ 1
| I L | f 1] o
korp korp korp (U

J

(43b) /worpts/

First cycle Word—level Postlexically
6 EP [ EP o EP i
AN ~ T
cvce cvecec+C SE CVC+C cvec+cC
PP el L
korp korp 8s—pkor s kor s (1]

-
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On the first cycle, the stem final p 1s extraprosodic both 1n (43a) and in (43b)
When the suffix s is added, stem-final p in (43b) loses 1ts extraprosodic status,
and, although p and s share their laryngeal features, p, being excluded by the
coda condition (42), 1s not syllabified, but stray-erased. At word-level both p (in
(43a)) and s (n (43b)) are extraprosodic by the Old French word-level
extraprosodicity rule and, postlexically, where Structure Preservation no longer
holds, 1ncorporated into syllable structure. This way of treating the Old French
facts has the advantage of relating stem-final obstruent deletion to the umiversal
Stray Erasure Convention 1nstead of accounting for 1t by postulating a
language-specific deletion rule (cf. Walker, 1971:58) However, the coda condition
(42) predicts incorrectly that s in s-stop clusters, such as festa ’feast’ and escola
'school,” will not be syllabified, but stray-erased. Let us, 1n order to prevent

deletion of s 1n these clusters, reformulate the coda condition (42) as in (44).

(44) » ¢

!
[‘-son _l' Ka

izeont

-
Although 1n this way s 1s prevented from being deleted, given that condition
(44) does allow coda syllabification of s, other fricatives can also be syllabified
as codas according to (44). This means that words like clef, cles and beif, beit,
i which stem-final f 1s deleted before s or ¢, can now no longer be treated on
a par with forms 1n which a stem-final stop 1s deleted if followed by an
inflectional ending. On the contrary, if we assume the coda condition (44),
stem-final f 1n these cases 1s predicted incorrectly not to be deleted, but to be

syllabified, as illustrated 1n (45)

(45) /clef+s/

First cycle Word-level Postlexically
/a‘ g EP /g‘ EP [ -
”[ - ) : /‘\ S -
CCVC Codo ccvcecs+cC ccvcs+cC ccvecs+cC |
1| sytiab A T B I A N |
k1 ef k|l ef s klef s k1l ef
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On the first cycle, stem-final f 1s not extraprosodic, because f 1s not excluded
by the coda condition (44). Hence, f 1s syllabified as a coda and not stray-erased,
yielding the incorrect *clefs. For this reason neither (42) nor (44) 1s a possible
coda condition for Old French and the coda condition (30), repeated here as (46),
which was stipulated for Late Latin and Gallo-Romance above, must also be
posited for Old French.

(46) PSSC € T

[+s0n]

o J

Before discussing in the next section the patterning of s with the sonorants and
a possible way to define these segments as a natural class, let us first finish the
discussion of Old French stem-final obstruent deletion.

As has been demonstrated above, the Old French obstruent deletion facts cannot
be described 1n a way similar to [t6’s analysis of Attic. Nevertheless, one would
certainly like to retain the overall elegance of her approach, which consists of
describing the cases of consonant deletion not by a language-particular rule, but
as an automatic consequence of Stray Erasure. This result can be obtained, 1f we
recall that the domain of syllabification had changed in Old French and if the
deletion of stem-final obstruents before inflectional s or ¢ 1s regarded a
consequence of the change 1n the domain of syllabification. As mentioned above,
the Old French syllabification domain was probably larger than the word.
Therefore, the rules 1n (40) have been formulated so as to apply utterance-finally
only. As a consequence, they will simply not be applicable to extrasyllabic or
extraprosodic stem-final obstruents followed by an inflectional s or ¢t A

derivation of utterance-final corp and cors 1s presented in (47).

(47a) /korp/

o EP o -‘
A | .
cvcecece Rule (40a) applies cvece
| I | , utterance finally ' ' , |
korp |U —> korp |U
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(47b) /korpts/

o EP o E;} Rule (400) cannot ¢ 3 o '_

/’ \i ;/?\ l apply. /T\ ! /h\‘\ '
cvce cvcc+¢C SE cvcs+C CVC+C|'
[vel Lo | vhe b, ]
korp——wkorp e 'V — kor s U kor .IIU
J _ .,

The coda condition (46), the rules in (40a) and (40b) together with the change in
the domain of syllabification have been demonstrated to account for the deletion
of obstruents before the inflectional endings s and t. In the next section, the coda
condition (46) will be discussed as well as the second of the two changes
mentioned above, that 1s the loss of nasal consonants after liquids 1n word-final

position.

3.3.2 Syllable structure: the formal expression of simplification

The coda condition (30) which has been postulated for Late Latin, Gallo-Romance
and Old French involves a disjunction of feature complexes. In order to express
disjunctions like these as natural classes, Selkirk (1982) has proposed to eliminate
the major class features from phonological theory and to replace them by the
sonority hierarchy and the assignment of a sononty index (n) to 1individual
segments. By assigning s a separate place on the sonority hierarchy as in (48), 1t
becomes possible to refer to the class of sonorants and s as a natural class by
means of an n-ary feature ‘somority’, where n 1s the sonority index of a segment
according to (48). The class of segments in which n 1s greater or equal to 4 and
smaller or equal to 7 would then be the 'natural’ class of sonorants and s (cf.
Selkirk, 1982:112-113).

(48) Sonority Hierarchy

a 10
L) 9
i u 8
r 7
| 6
m,n 5
4
v.z.s 3
1.0 2
b.d,g 1
p.t.k .5
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In this way the clustering combinations of segments within a syllable can be
stated by indicating the minimal distance in the sonority hierarchy that must
separate tautosyllabic adjacent segments. Although classes of segments such as s
and sonorants can be referred to as natural classes, the use of the sonority
hierarchy and minmimal sonority distance constraints (henceforth MSDC) 1n
formulating the phonotactics of a language often requires, as Clements (1988)
observes, 1diosyncratic, language-particular versions of the sonority hierarchy. In
this section 1t will be shown that there 1s also another reason to reject the use
of MSDC’s and language-particular sonority hierarchies 1n describing the
phonotactics of a language. More specifically, 1t will be demonstrated that, unlike
a distinctive feature-based account, an MSDC-based account of the phonotactics of
Gallo-Romance and Old French does not permit one to formally represent
language simplification as simplification of grammadr. In order to demonstrate this,
the Gallo-Romance and Old French phonotactics will be reformulated in the
theoretical framework of Levin (1985), in which the phonotactic generalizations
of a language are described 1n terms of degree of sonority.

Levin (1985) advocates an X-bar theory of the syllable, in which syllable heads
((N)ucles) are determined by lexical redundancy rules or language-specific
N-placement rules. Onset formation 1s taken care of by ﬁ-pro;ecnon, a umversal

operation, schematically represented 1n (49).
(49) ﬁ—pro;ectlon N

N / T

) X —» X x

The occurrence of postnuclear elements in a syllable 1s accounted for by

language-specific N-projection, as m (50).

(59) ﬁ-pro;echon ﬁ
- I
N X
l |~
N N \\
I RN
X X' — X X

These projections of N and N define the core syllables of a language (cf. Levin
(1985) for further details). Additional X-slots are syllabified either by
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Incorporation or by Adjunction rules. The latter Chomsky-adjuin X-slots to I\} and
are not subjyct to sonority hierarchies, and, 1if they make reference to
place-of-articulation features, they may only refer to [+anterior] segments. The
former incorporate additional X-slots into ]:J or N. Incorporation rules are subject
to sonomty, which 1s expressed by using relative, language-specific sonority scales
and by designating a MSD for incorporation into ﬁ or N.

Returning now to the Gallo-Romance phonotactics, let us assume the

Gallo-Romance relative sonority scale in (51).

(51) Gallo—Romance sonority scale
r

- o 3 -

p,t.k.,b,d,g,

The rules 1ncorporating additional X-slots 1into N and N could be described by

stipulating an MSD 3 for incorporation into N, and an MSD 2 for incorporation
into N.22 The rule syllabifying the word-final inflectional endings ¢ and s could
be described as an adjunction rule, because it refers to [+anterior] segments. The
denivation for Gallo-Romance cresps 1s given in (52).

Given the sonority hierarchy of (51) and an MSD setting fixed at 2 for
N-incorporation prevents [, but not r, from being followed by a nasal 1n
word-final position. However, a filter 1s needed to exclude nasal-f clusters from
occurring in word-final position. The MSD 3 for incorporation into Iz\l: (onset
formation) 1ncorrectly predicts stop-nasal and sr clusters to occur 1n
syllable-initial position. Here even two filters are needed to exclude these
sequences.

Let us now consider some differences between Gallo-Romance and Old French
phonotactics. In Old French, word-final liquid-nasal clusters permitted 1n
Gallo-Romance (cf. rule (37b) were no longer possible. This difference cannot be
accounted for by simply changing the MSD for incorporation 1nto N (coda

formation) from 2 to 3. Such a move would incorrectly exclude the clusters Is,

22

23 ﬁ—lncorporotion must be | imited to the word—final position 1n Gallo—Romance

Fouche (1961 782) points out that the omission of word-final n n char (<
Gallo-Romance charn 'flesh’) 1n the Chaonson de Rolond 1ndicotes that the
deletion of the nasal consonants 1n word—final |iquid-nasal took plaece in the
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(52)

—
h
,']\
N ‘N\\
| _ oy
N placement XXXXX+X HNandN projection X X X X X +X
I FET o
kresp [} kresp s
N
N
= =\
N N\
I
/ N \\
/
/ l\‘\ \\
1 {N Ny .
— II ] l \\ \
N Incorporation X X X X X + X N Incorporation XX XXX+ X
uso 3 L | wo2 o+ REENE
kresp ] Adjunction kresp s

sp, st and sk.2> How then can the loss of liquid-nasal clusters be accounted for
1n an MSD-based account of Old French phonotactics? The most straightforward
way 15 to add a new filter or a new rule to the phonological component of the
Old French grammar. This solution, if considered from the point of view of a
theory of language change seems undesirable. Syllable structure conditions of the
type under discussion are part of the phonological component of Gallo-Romance.
As far as we can see, the loss of nasal consonants after liquids has not been the
side-effect of some other change in the Gallo-Romance phonological component.
The elimmnation of this cluster 1s a very specific event, the cause of which must
be sought in the relative markedness of the cluster itself. Indeed, according to

Clements (1988:47-48) the lack of contrast between liquid-nasal clusters

preliterary period of the lenguage (that is, before the eleventh century) As o
matter of fact, in the Chanson de Roloand —the numbers after the forms refer to
the lines In the text— n 1n word-final lliquid-nasal clusters is proctically
always omitted, as in, for exomple, enfer (1391), jor (3675,3100,915), and jur
(19 times without oand 3 times with fina) n) Words with word-final Is or st
clusters, such as, for instance, fols (307,3844) and tost (3217,1182) ore
normolly written, and, more importaont, the vocalization of aylliable—final | and
the deletion of syllable~final 8 is dated after the eleventh century (before
the middle of the twelfth and in the course of the thirteenth century,
respectively, c¢f. Pope, 1856 151,154) Therefore, In the period of the language
thot 19 described i1n this section, word—final rn clusters should be excluded,
whereas word—final Is, eot, sk and sp should not
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disqualifies them as unmarked sequences. We would therefore like to be able to
express this change 1n some way as grammar simplification. However, as 1t turns
out, rule addition is the only way to account for this change 1n an MSD-based
account of Gallo-Romance and Old French phonotactics. To state the problem
more clearly, let us briefly discuss another example. In seventeenth century
English, velars were lost before nasals in word-imtial position. In standard
generative phonology this change has been described as an instance of rule
addition, that 1s, by adding rule (53) as a new rule to the phonological
component of a synchronic grammar of seventeenth century English (c¢f. Kiparsky,
1970:48-49).

(53) k, g, —-bl{/#—n

Since a grammar which allows only obstruent-liquid clusters 1n syllable-imitial
position 1s less marked than one which allows velar-nasal clusters, besides
obstruent-liquid clusters, in this position (cf. Clements, 1988:31-32), the deletion
of velars before nasals 1n syllable-initial position constitutes an tnstance of
grammar simplification, which, if accounted for by a rule like (53), 1s not
formally expressed as such. In a grammar where the phonotactic generalizations
of a language are stated in terms of distinctive features rather than in terms of
degree of sonority, it 1s not problematical to formally express changes like the
ones discussed above for Old French and seventeenth century English as grammar
simplifications. The fact that word-final liquid-nasal clusters 1n Old French were
no longer possible, can straightforwardly be accounted for by the loss of rule
(37v). Similarly, if the existence of word-imitial velar-nasal clusters 1n
pre-seventeenth century English were described by means of an affiliation rule,
the change described by rule (53) as rule addition can now be expressed as the

loss of the affiliation rule (54).

(54) -4

~cor] [+nas]
w [—ont]

In a similar fashion, the deletion of preconsonantal s and z 1n words like festa
> *festa] > féte °‘feast’ and insulam > *izla] > %e ’ile’ and the deletion of

110



syllable-final nasal consonants (Recall fn. 20) in words such as campum >
*[tsampu) > [tSamp] > champ ((8a]) 'field’ can now be understood as the loss of
the very complicated rule (40b). It should be noticed that once an MSD-based
account of describing the phonotactics of a language 1s rejected, 1t 1s, of course,
no longer possible to use 1t as a means of descibing s and sonorants as a natural
class. This question will not be dealt with here in detail. Let us just note that
the SMP, discussed in section 3.1.1, provides an explanation for the fact why s,
but not other fricatives, may occur in clusters.

In this section, 1t has been argued on the basis of facts of grammatical change
that the phonotactic constraints of a language should be stated in terms of
distinctive features, rather than 1n terms of degree of sonortty. As such, 1t
confirms the position defended 1n Clements (1988), who claims that sonority 1s
not a phonological primitive, but derived from the major class features. We could
even go one step further and conclude that the major class features as proposed
by Clements (1988) 1n combination with the manner, place and stricture features
have permitted an adequate description of the evolution of the Latin syllable. At
a munimum, sononty considerations, whether primitive or derived, have mnot been

proven a tool for a more insightful account of the facts under discussion.
3.4. Summary

In this chapter the evolution of the syllable structure from Classical Latin to
Old French has been described. The Classical Latin syllable structure conditions
became simplified 1n the course of Late Latin Subsequently, l.ate Latin syllable
structure became more complex again 1n Gallo-Romance, and 1n Gallo-Romance
syllable structure underwent a series of simplifying changes in 1ts way to Old
French. We have explamned this evolution of syllable structure by taking into
account the evolution of Latin foot structure. More specifically, we have shown
that the instances of syllable structure complication had been brought about by
foot-based processes of vowel deletion. Nonlinear phonology, in which feet and
syllables are represented on different, independent levels of representation, makes
us expect exactly thuis kind of interaction between foot structure and syllable
structure to occur in the evolution of languages. Our study of the interaction
between the evolution of syllable structure and foot structure suggests at least a
partial answer to the question why all languages do not directly evolve into

"open-syllable-type-only” languages.
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Furthermore, it has been demonstrated that, if simplification of language 1s to be
expressed as simplification of grammar, a theory of the syllable 1s required, 1n
which the phonotactic generalizations of a language are stated 1n terms of

distinctive features, rather than in terms of degree of sonornty.
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CHAPTER FOUR

A Nonlinear Analysis Of The Evolution
Of Consonant + Yod Sequences
In Gallo-Romance

4.0. Introduction

In Late Latin the consonantalization of unstressed nonlow front vowels in hiatus
gave rise to consonant + yod sequences. These clusters, which were absent 1n
Classical Latin, became subject to a number of phonological processes as diverse as
palatalization, affrication, gemination, palatal diphthongization and lemition. Some
of these changes occurred 1n all dialects, others were limited to a number of
them. The primary aim of this chapter 1s to provide a detailed analysis of these
processes 1n a nonlinear framework. It will focus on the affrication process
which, although well-documented 1n philological studies, has never received a
proper formal treatment.

The framework of standard generative phonology, in which affricates were
distinguished from stops by the feature ’delayed release’, offered two possible
ways to formalize affrication. One of these 1s exemplified 1n Chomsky and
Halle's discussion of the Slavic palatalizations (1968, henceforth SPE). In Slavic,
the alternation [k}-[t§], where [t§] occurs before a front vowel and before yod as
a result of the palatalization of velars, 1s explained by both a feature-changing
rule and a linking principle. First, the velar stop becomes palatalized by rule,
after which the output feeds into a set of linking principles, which yield the
palato-alveolar affricate [t§]. In this way, the palatalization of velars 1s stated as
an assimilation rule which fronts a velar when 1t 1s followed by a front vowel
or ghde. The affrication of palatalized velars, however, is described as a
consequence of demarking (cf. SPE: 423-424). A similar mechamism 1s chosen to
account for the alternation [tlv[t8] 1n Slavic which resulted from the
palatalization of dentals. In Slavic, the dentals are assigned the high tongue-body
position of the following ghide by an assimilation rule. The output of this rule

feeds 1nto a linking principle which converts the segment into a mnonanterior
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consonant, after which the same set of linking conventions that are involved in
the palatalization of velars yield the palato-alveolar affricate [t¥] as the final
output. Apgain, palatalization 1s stated as an assimilation rule, whereas affrication
15 considered a case of demarking (cf. SPE: 429)

Another way of formalizing the affrication process which linear phonology
provides for, 15 to account directly for the relevant alternations by a rule such
as (1).

(1) Affricotion

/

[-ont] —# ’—-bock o ,—-cons
| 4cor L~bock
: +del rel

This 1s essentially the way 1m which Canavati (1970) describes the cases of
affrication which occurred 1n the history of French. There are, however,
important reasons to believe that neither of the alternatives given provides a
proper characterization of the mechanisms involved. First, 1f one accounts for
affrication as 1n (1), there 1s no formal way of expressing why the alternations
produced are unmarked. On the other hand, the markedness conventions
employed in SPE predict that when velars are fronted, it 1s to be expected that
they manifest themselves as affricated palato-alveolars. As a consequence, 1t 1s
predicted that alternations such as [t] [t’] and [k] «[k’] before a front vowel or
ghde should be considered more marked than [t/k] 4[tS], because the linking rules
have to be blocked by adding features (cf. Wetzels, 1981 32)

The formalization of affrication that will be proposed in this chapter i1s one 1n
which an alternation like [t] /[tS] 1s not described 1n terms of a markedness rule,
but rather as a contour-creating process Because of the way affricates were
tepresented, a contour-creating analysis of affrication was not available in linear
phonology. A different representation of the feature 'delayed release,” which, 1n
line with autosegmental practice, corresponds to a segment-internal feature shift
from [-continuant] to [+continuant], will constitute the crucial factor for what I
hope 1s a more adequate description of the affrication process.

Nonlinear phonology permits a segment to be specified for both the negative and

the positive value of a given feature. An affricate like t§ may thus be

‘Although more ways of vrepresenting affricates have been suggested, the
representation 1n (2) will be adopted here because of i1ts consistency with the
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represented as 1n (2).

(2) [ skeleton (Timing tier)

//‘\\ root tier
| cal ol 1
aryngea supralgrynges

yng P \1‘9

[-voice] [-nasal] oral cavity

.//
[-cont] [+cont] place
Mcoronai ]|

L—unterlori

This chapter purports to claim that affrication of consonants before yod 1s
considered a contour-creating process, which can either be formulated as the
spreading of the feature [+continuant] to a preceding [-continuant] segment or as
the insertion of the feature [+continuant] on a [-continuant] segment. In this
chapter, we will first present an analysis of affrication 1n which affrication 1s
described as a spreading contour-creating process and later, in section 4.4, return
to the other possible formalization: affrication as the insertion of the feature
[+continuant). An alternation [tl~[ts], such as the one resulting from the
palatalization of dentals before yod in Slavic, can be described by the spreading
rule 1n (3).

3) c [ c [ skeleton
root tier

| aevit

- - ora vity

—~

[-cont]  [+cont] [-cont]  [+cont]

t ) H J

The data discussed here are primarily from Gallo-Romance, but occasionally other
Romance languages will be taken 1nto consideration, especially to point out
parallel or divergent developments. The discussion will proceed along the
following steps. In section 4.1, the main facts of Gallo-Romance will be
presented. Section 4.2 will offer an analysis of affrication, which will provide
new 1nsights 1into the evolution of consonant + yod sequences that yielded

affricates 1n Gallo-Romance. The evolution of sonorant and s + yod clusters will

model of feature representation followed 1n this chapter.
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form the central topic of section 4.3, where 1t will be shown that the same
rules which are needed to account for the development of C + yod clusters, can,
without further modification, account for the evolution of sonorant and s + yod
clusters. Finally, section 4.4 will discuss and summarize the main aspects of the

present analysis.

4.1. The Gallo-Romance facts

4.1.0. Preliminaries

Before the evolution of consonant + yod sequences in Gallo-Romance 1s discussed,
1t seems useful to review the chronology of the processes under consideration.
The beginnings of palatalization must be placed in Late Latin, whereas the
completion of the process 1s set at a tume when the Romance languages were
already evolving 1n their own particular directions. Richter, for example, places
the series of sound changes, leading from Clas. Lat. rationem to early
Gallo-Romance [ra_]zord raison ‘reason’ between the third and sixth century
(1931:88,162). Apart from inscriptions and a few grammarians’ testimonies, there
are no written sources from this period of Romance, and, consequently, 1t would
be hard to establish an absolute chronology for the different stages. Therefore,
the order of sound changes, which traditional Romance scholars have established
from extant forms and loan words, represents a relative rather than an absolute
chronology. The present study which 1s based on that philological matemnal,
intends to give a description of the evoluuion of consonant + yod sequences.
This, however, 1s not to say that the rules and mechanisms discussed here are to
be considered irrelevant to any synchronic state of the grammar at some point in
the history of French. Even if some of the rules discussed here did not leave
long-lasting traces in the form of morphophonological alternations, we may
assume that all of them were part of the grammar at some point, either as
variable or as optional rules. Even 1f a closer study of the relevant synchronic
states were to bring rule interactions to light that would lead us to slightly
modify the rules proposed here, these modifications would not be essential, as we
have concluded from a comparison of our analysis with Canavati (1970), where

the author took care to provide a series of full-fledged synchronic grammars.
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A last, but important, rtemark concerns the language under consideration’
Gallo-Romance, 1n fact, represents a group of dialects, of which the lle-de-France
(Francien) dialect ultimately became the standard vamety of French. Although 1n
the remainder of this chapter the term Gallo-Romance will be used, the data

discussed 1n this chapter must be considered to be representative of Francien.?

4.1.1. Gallo-Romance

When discussing the evolution of consonant + yod sequences in Gallo-Romance,
one must distinguish between the intervocalic and the post-consonantal position of
the group C + yod (cf. table (4), based on Pope, 1956:129-30).°

(4) Clas Lat Late Latin Gal-Rom
rationem > «[rot’jon{) > e[rats’jong] > s[rajzong ] raison ’reason’
potionem > «[p3t°jong] > «[pats’jong] > ¢[pyjzoné ] poison 'beverage’
motteom > s[matt’ja J > ¢[motte’ja] > s[mattse¢ ] mosse ‘'sledge—hommer
fortiam > «[fart'yja ] > o[fIrts’ja]l > s[fortsz ] force ’strength’
hordeum > e[ard’ju ] > «[9rdzju ] > s[ardzt ] orge ‘barley’
radium > e[rad'ju ] > efrajju ] > e[raje ] ras ‘ray, spoke’
faciom > e[fok'ja ] > e[fote’ja ] > s[fattse ] foce 'face’
bisocciam> e[bisakk’ja)> ¢[bseotts’ja]> +[bgsattse] besace 'double bag’
arkionem > =[ark’jon€ ]> s[arts’jont ]> ¢[artsong ] argon ‘sidebar’
corrigiam> »[korrig’ja]> ¢[kdrré)ja ]> «[korrgje ] courroie’strap, belt’
Georgium > «[g’jorg’jul> -[déjbrdiju ]> ¢[d23rdig ] Georges "Georges’

The first fact to observe 1n the data presented i1n (4) 1s the difference 1n
outcome between intervocalic ¢j and kj. In the intervocalic position, tj, after
being affricated, evolved into a voiced dental affricate [dz] --this change 1s not
indicated 1n (4)--, followed at some pont by a transfer of the glide into the
preceding syllable, whereas kj in the same environment ended up as a long

voiceless affricate [tts].* As shown in (4), geminate kkj evolved exactly like kj.

There 13 some dioleclol variaotion in the results of affrication The reflex of
tj, for instonce, was not [is] i1n all Gallo—Romance dialects Pope menlions, for
example, the Northern dialects, where tj; and ttj becaome [t3] ond [tt¥].
respectively (1956-130) Morin (personal communication) points out that
intervocalic tj 1n Walloon regularly developed into [%] (< [d¥] < [t¥])

As a result of palatalizotion, velars did not only become [+high] and [-back]
but they clso became paloto—olveolar (cf Pope, 1956 129-130) This hos not been
indicoted 1n the data 1n (4) In section 4 2 thia will be explicitly discussed
The consonantalszotion of unoccented nonlow vowels 1n hiatus, which creoted the
C + yod combinations, con be doted back to the first ond second centuries
(Richter, 1931.76)
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The palatal ghde, however, shows a differential behavior in ttj and tj: no
transfer took place across a geminated dental stop. Traditionally, the difference
between the evolution of kj and £j in the intervocalic position 1s explained by
the postulation of a gemination rule that changed kj into kkj : the long
affricate that arose from it could escape the voicing process that affected single
intervocalic stops, including the single affricate which evolved from ¢j. (cf.
Martinet, 1949:120, Pope, 1956:130 and, for a different explanation, Posner,
1974).5 Finally, 1t 1s mmportant to mention that the palatalization and affrication
of tj preceded the palatalization and affrication of kj (Lausberg, 1967:55).

Second, according to (4), dj and gj resulted into affricates only 1f they were
preceded by a consonant, whereas ¢tj and kj evolved into affricates regardless of a
preceding consonant. According to Fouché (1961:909), in the first half of the Late
Latin period, an assimilation process changed, the intervocalic d + yod and g +
yod sequences into jj, which explains why only postconsonantal d + yod and g
+ yod sequences became affricated.® Now, because 1intervocalic yod in Laun
probably was a geminate (cf. Niedermann, 1931:150-151, Sturtevant, 1968:147
and Steriade and Schein, 1986:699-704), dj, gj and j [3j] are thought to have
developed 1n the same way (cf. Straka, 1965:135-136). On the other hand, Morin
(1979) assumes that intervocalic j became affricated into [d%]. After that, the
voiced palato-alveolar affricate underwent lenition and diphthongized the
preceding vowel. Finally, (Z] 1s deleted. Hence, the evolution of maium > mai
’may’ has gone through the following stages: *(madZo] » *maizo] > [malo] and,
after apocope, [mail. As Morin (1979) argues, the reason for assuming this
particular evolution of intervocalic j is that 1t provides an explanation for the
final schwa in Old French maire (<maior) ‘bigger’ and pire (<peior) ’worse’.

Morin (1979) starts out from the assumption that Latin words ending in a single

According to Meyer—Lubke (189@), one has to take into account the positien in
the word of intervocalic t) Gallo—Romance pretonic tj, according to him, alwoys
resulted 1n o voiced affricate, whereas posttonic t) resulted I1n a voiceless
affricate [ts] This difference s explained by later scholars os the
consequence of a final devoicing rule (Schwan—Behrens, 1913 122-23, Pope,
1956 130-31, and Richter, 1931 82) 1In this study the latter point of view will
be adopted

Furthermore, 1t will be assumed, following, among others, Pope (1956 129-139)
ond Strake (1965 146), that the reflexes of intervocalic tj and k) were alwoys
kept aport 1n their evolution into Francien In section 4 3 this matter will be

taken up ogain

There 13 1nscriptive evidence for the merger of intervocaltc dj, gy with | as
observed by Stroka (1965 135-36) and Pope (1956 131) who staotes that "the
equivalence of dj, g ond ) tn some positions led to confusions 1n Low Latin
spelling [ ] Madio for Majo. Remidium for Remigium, Trogiae for Troiae "
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consonant are reanalyzed in Proto-Romance with a final vowel, either because the
final consonant had been lost, as in caput > [capu] > chef 'head’, or by the
addition of a final vowel, as 1n maior > *[maiore] > maire ’bigger’. Since other
word-final consonants were generally deleted, only words ending 1n either [ or r
will be assigned an additional final vowel. In the evolution of malor > maire a
reconstructed *[maiore] 1s thus taken as the source for Old French maire. After
the affrication of j into [dZ], the unstressed vowel in the penultimate syllable
1s syncopated, yielding *[madzre). The affricate before r changes into d and
diphthongizes the preceding vowel [maidre]. As a result of the lenition rules, d
disappears and the schwa in maire 1s explained on a par with the schwa 1n
patrem > pere ‘'father’, that is, after obstruent + liquid clusters the retention of
schwa 1s the normal result. Now, if j affricates, then 1t seems reasonable to
assume affrication in intervocalic dj and gj also. However, the only reason for
assuming affrication of j and intervocalic dj and gj would be the final schwas
in words like maire and pire. Moreover, by setting up reconstructed *(maiore] and
*[peiore] for Latin malor and peior, stress patterns are introduced which are not
only unmotivated, but absolutely untypical of Laun, because words are taken as
basic that have antepenultimate stress while they do contain heavy penultimate
syllables. Old French sire (<senior) 'lord (nom.) and sleur (<seniorem) 'lord (acc.)
which, in Morin’s analysts, both derive from a reconstructed *(seiore] show that
the addition of a final vowel does not change the original stress pattern of the
words. Therefore, slteur must be derived from a reconstructed *[sejdre], whereas
sire must be derived from *séjore]. Obviously, if the schwas in words like maire,
sire and pire could be explained in a different way, there would be no need for
assuming affrication of j and of intervocalic dj and gj, nor would we have to
sttpulate an otherwise unmotivated rule deleung [2] tn order to derive, for
instance, mal from malum as discussed above. Finally, and most importantly, there
would be no need to set up untypical stress patterns for words like mafor, senior
and peilor. Fortunately, there is an easy way to explain the final schwas 1n these
words. First of all, 1t must be recalled that j in these words was a geminate.
Hence, maior can, 1n a three-tiered model of the syllable (cf. Clements and
Keyser (1983)), informally be represented as in (5a). Rheinfelder (1963:67)
assumes that in words of the type maior, the final r after apocope of the fimal
vowel became syllabic. This has been represented 1n (5b). According to
Rheinfelder, the syllabic consonants lost their syllabic character after the insertion

of a support vowel.
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In the evolution of factum > fait *fact’ and nigrum > nolr 'black’, the k and g
became fricatives by lenition, and subsequently combined, as a yod, with the
preceding vowel into a diphthong as illustrated in (6b). After apocope of the
final vowel, word-final ¢ and r can straightforwardly be integrated into syllable
structure as illustrated in (6¢c). So, unlike the r in major, the r in nigrum did

not become syllabic.

]
AN
(66) € V C C V C (6B)C V C C V (sc)cvcév
1 l v‘ '/ i
‘ IS li ar
LK AR f
\

n i g r uam n e r u e j

Since a better way of explaining schwas in words like maior 1s available, we
conclude that affrication did not occur 1m j nor 1n intervocalic dj or gj
sequences and assume that the evolution of these sequences proceeded along the
lines of (4).

Table (7) presents a list of some relevant evolutions of consonant + vod

sequences which did not yield affricates.

(7) Clos Lat Late Lotin Gal—Rom

lineom > e [lin'ja] > » [VIifiRal > [Iifg ) ligne ‘line’
spinnionem> o [pinn’jongl> ¢ [pifAfong] > [pifonE] pignon ‘gable (end)’
paleom > o [pal*jo] > « [paMa]l > [poAE ] paille ‘strow’
bulliat > o [bull’jot] > » [buMa) > [buAE] bouille "it boil”
areom > o [ar’jd] > [or’je] > [ajre] aire ‘surface’
basiore > o [bes’jore] > « [baz’jarg)> [bojzier] baiser ‘to kiss'
messionem > o [mgss'jong]> s [mes’onZ] > [mejsune] moisson *horvest®

As jllustrated 1n table (7), rj and sj behave exactly like intervocalic tj by

moving the glide into the preceding syllable. There 1s no difference between the
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evolution of /j and Uj or nj and nnj: they all result in long palatalized
sonorants.7 Finally, it should be observed that according to the evolutions
sketched 1n (7) the transfer of yod across an s takes place after the degemination
of long palatal s. The single palatal consonant resulting from degemination
resolves into a glhde that combines with the preceding vowel into a diphthong
followed by a non-palatal consonant. Sonorant + yod sequences sometimes did,
and sometimes did not evolve along the lines of ), depending on the date of
introduction into the language. Three periods must be distinguished the first of
which is represented by the evolutions 1n (7). For clusters introduced 1n a later
period, yod became affricated into [d?] as in, for example, lineum > linge ’lLinen.’
This change probably took place at the same ume when word-imtial j became
affricated and when word-initial w became strengthened 1into gw (cf. Pope,
1956:97). Finally, in a third period, sonorant + yod sequences became
metathesized as in, for instance, gloriam > gloire ‘glory’ (cf. Pope, 1956:230,
Fouché, 1961:934-43 and Straka, 1965:145). In this chapter, we will discuss the
first development only.

Let us now consider the evolution of labial + yod sequences. A representative

sample of words containing this cluster is given in (8).

(8) Clas Lot Late Latin Gal-Rom

+[sapt3o] > [satst] sache ‘I know’(subj.)
e[utptsagu] > [2it3:] Ouchy ‘Ouchy'(top.)
rubeum > e[rubju) «[robdzu] > [radzg] rouge ‘red’

combiore > s[kambjarg] > e[tSambdfon] > [tdandzier]changer’to chonge®

sapiam > se[sapja] >
>
>
>
caveam > »[kafja] > s[kapdia] > [kodz& ] cage ‘cage’
>
>
>

Uipiacum > e«[uipjaku]

salviam > e[salvja] e[salvdza] > [saldzr] seouge ‘sage’
simium > e[simju] e[sindZu] > [s1nd%e) singe 'monkey’
>

commeatum> e[kdmmjatu] > s[kondzatu] [kMmdzie] conge ’leave’

In the evolution of labial + yod sequences, j, rather than palatalizing or
affricating the preceding labial consonant, became strengthened into [dZ] (cf.
Pope, 1956:129 and Straka, 1965:137). Morin (personal communication) has pointed
out that in certain Gallo-Romance dialects palatalization was possible in lahmal +

yod sequences and that p, just like k, geminated before yod. (For an overview of

7 Pope drews attention to the fact that the palatal consonants n' ond |' blocked

the diphthongization of a preceding short stressed vowel in Gallo—Romance Since
normally stressed vowels in open syllables were diphihongized, the
nondiphthongization before n° and |* is explained if they are considered long
consonants (Pope, 1956:95 and Wetzels, 1985:323).
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the evolution of labial + yod sequences in the different Romance languages the
reader 1s referred to Lausberg, 1967:61 and Hall, 1976:148-152).

Finally, affricates did not only originate from C + yod sequences, but, as
mentioned above, also from the strengthening of yod in word-initial position, or
from the palatalizatton and affrication of velar consonants followed by front
vowels, as in placere > [*platsere] > plaizir > 'to please.’ The former process took
place in the fifth century, at the same time when word-imtial w, mostly of
Germanic ongin, was strengthened to gw (Pope, 1956: 97) and seems to be
independent from the palatalization phenomena exemplified 1n (4) and (7) above,
because the strengtheming of word-mmitial yod took place before all vowels,
whether back or front, as illustrated in (9) (Schwan-Behrens, 1913:104).

(9) Clas Lat Gal-Rom

jom > o [dz0] > [za] > [de)ja ‘’already, now’
Jjuvenem > » [dzoven ] > [zoveng] > )eune ‘'young, juvenile’
swaddju (Germ ) > » [gwodzu] > [gaz.] > gage ‘pledge, pawn’
swardon (Germ ) > ¢ [gwarder] > [garder] > garder ‘'to keep’

The other affrication process which involved velars before front vowels enables
us to establish a relative chronology among a number of phonological processes.
The palatalization of velar consonants followed by front vowels was achieved 1n
two stages. The First Velar Palatalization took place 1n Late Latin during the
fourth century (Pope, 1956:124 29), and 1ts effects can be observed in almost all
Romance languages (Rheinfelder, 1963:159). In syllable-initial position before i
and e, k was palatalized and affricated. Its voiced counterpart g was also
palatalized and affricated in word-imtial position. Traditionally, palatalization and
subsequent affrication of word-internal g 1s assumed to have taken place only if
g was preceded by another consonant, whereas intervocalic g before i or e became
palatalized 1into a palato-alveolar voiced stop, but not affricated. After
palatalization, the voiced palato-alveolar stop opened into [j] (Pope, 1956;124).
Morin (1979) has demonstrated that 1n words like legere > lire 'to read’ and
*adaugere > aoire 'to grow’ the syncope of the unstressed penult vowel brought
the voiced palato-alveolar stop 1n preconsonantal position. A depalatalization
process changed the palato-alveolar stop 1nto a coronal stop and diphthongized
the preceding vowel, as 1n, adaugere >*[adodere] >* [adodre] >* [adoidre]. The
preservation of final schwa 1n Old French aoire can now be explained parallel to

the retention of schwa in patrem > pere (cf. Morin (1979) for a more detailed
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account). Morin (1979:115) assumes that g which remained intervocalic, as 1n
flagellum > flaiel 'whip’ was not only palatalized, but also affricated into [dz].
The further evolution of [di] is then supposed to have been similar to the
evolution of j in maium > mai discussed above. In this study 1t will be assumed
that intervocalic g before front vowel was only palatalized, but not affricated.
First, because there is no evidence supporting the affrication of intervocalic g in
this context, and, second, as discussed above, an unmotivated rule deleting (2]
would be necessary. With respect to the further evolution of palatalized
intervocalic g, we will follow Pope (1956) in assuming that palatalized g became
weakened as a result of lenition and then combined as yod with the preceding
vowel into a diphthong.

The Second Velar Palatalization is limited to Gallo-Romance, and occurred after
the change of Classical Latin a into front a (Pope, 1956:127). This shift of a
explains why the palatalization and affrication of velars was this time also

triggered by the low vowel. Let us next consider the examples in (10).8

(10) First Velar Polatatization

Clas Lat Lote Latin Gal-Rom

centum >e[k* entu] >e[ts’entg] >[tsent] cent ‘hundred’
placere >s[plak’erc} >s[plats’erg] >[plajzir] plaizir "to please
gentem >e[g’entg] >e[dZentg ] >[dzent] gens ‘people’

flogelium >e[flag”ellu] >s[flajelle] >[fiajel ] flaiel ‘'whip’
Second Velar Palatalization
Clas Lot Late Latin Gal-Rom

cantare > [kontorg] > [k'ontorg] > [tsanter] chanter to sing’
arcom > [arka ] > [ark'a ] > [orts¢ ] arche ‘chest, bin®
micam > [miga ] > [miye ] > [mijé¢ ] mie ‘crumb, scrop’
buccam > [bukka ] > [bukk'e ] > [buttSe] bouche ’'mouth’
negare > [ne[orz J > [nejereg ] > [nejery] nier "to deny’
largam > [larga ] > [larg’e ] > [lardze] large ‘wide’

> >

sgambo [gambo ] > [g’amba ] [d;umbcl jambe  “leg’

8 As a result of palatalization, velars did not only become [+high] ond [-back],

but olso palato—alveolar ([+cor] and [-ant]). This has not been indicated in the
dota in (180). Furthermore, the result of palotalizion and affricaetion of k
before i and e was [ts] during the First, but [t3] during the Second Velor
Palataliztion. Finally, it should be observed that in the evelution of placere
> plaizir, the vowel preceding the affricate, just as In the evolution of
intervocalic tj, became diphthongized in Gallo—Romance. In section 4.2, this
evolution will be explicitly described.
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The evolution of gaudiam > joie shows that the Second Velar Palatalization
preceded the reduction of au to o, which took place before the eighth century
(Pope, 1956:128; Bichakpan, 1977:202-203). The evolution of intervocalic k to j,
instead of ts, in the context V-a shows that the Second Velar Palatalization took
place after the voicing and spirantization of intervocalic stops. Compare the
evolution of placere > [plats’ere] > [pladzere] > plaizir with micam > [miga] >
[mi.a] > mie. Since intervocalic k and g did not change into affricates before a,
voicing and spirantizanon can thus be dated before the Second Velar
Palatalization. Furthermore, the voicing of both the the affricates produced by
intervocalic ¢ + yod sequences, as well as those originating from intervocalic k
before i and e enables us to date affrication before voicing (Martinet,
1949:120-121). This discussion suggests the relative chronology of the velar

palatalization, the velar affrication and the lenition rules in (11).

(11) Sound Change |plocere |buccam |flogellum |micam
| | | |

a) Spirantization |plokere | |fla ellu
| | |

b) First Velar |plak ere | Iflqb'ellu

Palatalization | | |
¢) Velar Affrication |plots’ere]

]
!
d) Voicing |pladz’ere] |
(+ Spirontization) |plaz’ere | | mixu
f) Second Velar | |bokk a |
Palatalization | | |
(+Velar Affrication| |bottsy |
| ] I
Gal | o-Romance | plajzir |bottst |flajelle mijg

|
|
|
|
|
|
| miga
|
|
|
|
|
|
|

In this section the main facts of the evolution of consonant + yod sequences in
Gallo-Romance have been presented. It should be recalled that the data presented
in this section are taken to be representative of the Francien dialect only, as
there exists some variation among the different Gallo-Romance dialects. Finally it
1s important to mention that various processes (such as syncope and apocope)
changed the further development of the affricates resulting from consonant + yod

sequences discussed here. In section 4.3, we will return to this matter when
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discussing the cases 1n which a yod appeared before a palatalized consonant. In
the next section, we will discuss the general properties of palatalization and
affrication before yod and, after that, return to the specific Gallo-Romance

development of consonant + yod sequences.

4.2. An Analysis of Palatalization and Af frication
in Late Latin and Gallo-Romance

42.1. Affrication and Palatalization in Late Latin

In this section, the general properties of palatalization and affrication of
consonants before yod will be discussed. First of all, however, we will make
explicit some underlying theoretical assumptions about the feature analysis and
representation of segments.

The distinctive features that will be used 1n the present analysis are given 1n
(12). They are based on Halle and Clements (1983), Clements (1976) and
Clements (1985), and they represent the Late Latin consonants that are relevant

to the present discussion.

(12)
sonoront
consonantal
continuent
voiced
nosal -
strident - - -
lateral - - - -
high
back -
round -
anterior + - + -+ + +
coronal

It 1 + 19
1 1+ 1~
1+ 1 =
1 + 1 4+ 1 o
I 4+ 1 + 1 a
L+ 1 + 1 e
I+ + 1 -
I 4+ 4+ | =
I+ + + + ~
I+ 1+ 4+ -
b+ + 1 4 -
I+ 4+ 1 + =

L+ 4+ 1 + 4+ 3
L+ 4+ 1 + + 3

|
1
[}
+
L}
)
1
|

1T+ 1+ 4+ 41 <
+

T+ 0+ 4+ 4+ 1w

|
[}
|
1
'
]
+
¥

L+ + +

t
+
[}
|
+
]
I
|
+
+
|
+
+
+
+
|

As shown m (12), I 15 assumed to be [-continuant), following Clements (1987).
Furthermore, following Clements (1985), all segments but the ghdes are
unspecified for the set of S-features, that 1s, the vocalic features, such as 'high’,
'back’ and °‘round’. It should also be noticed that the palatal glide, following
Clements (1976) and Clements (1985), 1s characterized not only as [+high] and
[-back], but also as [+coronal] and [-anteriorl The reason why j must be

considered [+coronal] will become clear as the discussion proceeds. Fimally, it 1s
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assumed that the feature ‘anterior’ is left unspecified for segments that are
[+coronal] and that coronals are provided with the appropriate values for the

feature ’anterior’ at the end of the derivation by the redundancy rules in (13).

/
(13) a) [ ] —» [-onterior] / - _ -
| +coronal |
+high |
—-back

b) [ ] —» [+anterior] / I' —

+coronal
L .

4

In this chapter, we will follow the model of feature-geometry proposed in
Clements (1987), which is reproduced in (14).

(14) c/Y skeleton
r Iot
loryngea) supralaryngeo) (SL)
[+/-voice] [+/-nasal] oral cavity
[+/-continuant] place

[anterior]
[coronal]

[+/-high]

[+/-back]

Clements (1987) suggests that there may be further structure under the place
node. We will first describe the evolution of consonant + yod sequences
consistent with the model of feature geometry in (14) and at the end of this
chapter return to the implications for the theory of feature geometry of the
analysis presented.

Let us now discuss the general properties of palatalization and affrication of
consonants before yod. The forms in (15), reproduced from (4) above, illustrate
the evolution of those consonant + yod sequences which ultimately resulted in

affricates.?

9 In this chapter, it is assumed thot the ploce—of-articulation features

characterizing alveolar—-dental offricotes, such as [ts], are [+ant, +cor], ond
those defining palato—alveolar ones, like [t¥], are [-ant, +cor].
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(15) Clas Lat Late Latin

Vijv rotionem > s[rat’jonp) > e[rats’jong ] ’reason’

VitttV matteam > s[mott’jo ] > s[motte’ja ] ‘eledge—hammer’

vct v fortiam > o[fort’ja ] > o[fIrte’ja ] ‘force’

Vk)V faciom > o[fok’ja ] > e[fats'ja ] ‘face’

Vkk]jV bleacclom > s[bisakk’ja]> ¢[bisatte’ja] ‘double bag’

VCkjV arcionem > s[ark’jong] > e[arta’jone ] 'side bor’

Ved; Vv hordeum > o[drd*jJu ] > [ drdZju ] ‘barley’

VCg )V Georglum > «[g"jarg*jul> o[d2;drdZju ] ‘George’

As observed 1n section 4.1, all nonlabial consonants followed by j were

palatalized. Since coronals were palatalized only 1if followed by yod, whereas
velars were also palatalized if followed by a front vowel, we need two
palatalization rules’ a coronal palatahization and a velar palatalization rule. The
coronal palatalization rule (C-PAL) can be described as the spreading of the
features [+high] and [-back] from the palatal ghde to a preceding coronal

consonant, as 1n 1n (16).

(16) Coronal Palatalization (C—Pal)

c
[+cons] SL-tier [-cons]
place—tler
[+cor] +high| [+cor]
-back

The apphcation of C-PAL (16) to £j will result in a palatalized coronal stop

The affrication process can be described as the spreading of the feature

[+continuant] from the glide to the palatalized coronal and will result, in the
case of tj, 1n a representation like (17), where a [-/+ continuant] contour 1s

created on the palatalized ¢. receive

].10

This representation will the phonetic

interpretation [ts’)

1e The pronunciotion [ts;] 1e ottested In the 4th century by Papirius "lustitio
cum scribitur, tertla sylloba sic sonat quasi conslet ex tribus litter)s, t, z,
1" (Pope, 1956 129) "When we write lustitia, we make the third sy!llable aound
as 1f 1t consisted of the three letters t, z, " [translation provided]
Furthermore, 1t should be notlced that for expository purposes, we have not
Indicated the effects of Steriade's (1982) Shared Feoture Convention, which
would merge the two [+coronal] specifications 1n (17) and (18) below
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(17) [ [+
SL-tier [-cons)
oral cavity

[-cont] [+cont]
place

T
[+cor] +high [+ecor]
—bocﬁ]

Since coronal stops were affricated only before yod, whereas velars were
affricated before yod as well as before front vowels, we must again posit two
rules: a coronal and a velar affrication rule. The coronal affrication rule
(C-AFFR) may be formalized as the spreading of the feature [+continuant] from
the palatal ghide to a preceding palatalized coronal stop as 1n as)."

(18) Coronal Affrication (C-AFFR)

Cc
[-son] SL-tier [-cons]
oral cavity
~-
-~
\\
[=cont] [+cont]
place
—_—
[+cor] +high [+cor]
—back

Let us now consider the palatalization and affrication of velars before yod. As
mentioned above, velars were not only palatalized and affricated before yod, but
also before front vowels In section 4.2.2 we will discuss the palatalization and
affrication of velars in more detail. For the moment, we will limit ourselves to
the palatalization and affrication of velars before yod. According to Bhat (1978),
the effect of palatalization on velars 1s different from the effect of palatalization
on dentals Palatalization of dentals essentially involves tongue-raising, whereas
palatalization of velars involves tongue-fronting. With regard to the palatalization
of velars, Bhat (1978.72) states: “the consonant may remain as prevelar if the

change 1s slight, but may change into a palatal one (or even an apical-alveolar or

" It the ereation of a [-/+continuant] contour on sonorants can be universally

excluded, the specification [-son] may be omitted in the formulation of (18)
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dental one) if the change 1s more marked.” In Gallo-Romance (recall fn 3 and
fn 8) wvelars became palatalized into palato-alveclar stops as a result of
palatalization. This can be described, as 1n (19), by making not only the
features [+high] and [-back] spread from the glide to the preceding velar as 1in
(19-1), but by making also the feature [+coronal] spread from the palatal ghide to

the preceding velar as in (19-2).'2

(19) Velar Palatalization before yod (V-PAL)

(19-1) Palatalization (19-2) Coronalization
[ Cc
[+cons] SL-tier [-cons] [+cons] o i SL-tier [~cons]
} place-tier ploce tier
/
r;coF] +high] [+cor] [;coFT [+high][+cor]
l:anlJ —back __—ontJ' {_—bock’

The ouput of the rules in (19) feeds directly into the affrication rule (18), but
only 1n the case of velars followed by yod.'* The spreading of the feature
[+continuant] from the palatal glide onto the preceding palato-alveolar stop
derived by (19) produces the palato-alveolar affricate [t¥]. After the applhication
of C-PAL (16) and C-AFFR (18) 1o post-consonantal'® dj, and after the
application of V-PAL (19) and C-AFFR (18) to post-consonantal gj sequences, the
redundancy rule (13a) will produce the correct results, that 1s, 1n both cases the
voiced palato-alveolar africate [d%) will be produced.

However, as shown by the data i1n (4), in Gallo-Romance tj and kj evolved into
alveolar-dental affricates [ts].'s If the redundancy rule (20) 1s added to the rules
in (13), and assuming, as mentioned above, that the feature ‘anterior' 1s left

unspecified for coronal segments, the correct results will be produced

2 g, (19). the palatalization of velars haos been divided inlo two sieps In
(19-1), the velor 18 palalalized to o prevelar consonant and 1n (19-2), 1t s
changed 1nto o palato-alveolar stop These changes could also haove been
described as o single process in which the entire place node 1s spread from the
palatal glide onto the preceding velar In section 4 2 2 we will return to this
point

13 In order to occount for the affricotion of velars before front vowel another

14 rule 19 needed, which will be discussed 1n section 4 2 2
It should be recalled from section 4 1 that in the intervocalic poaition, dj

15 9nd gJ hod already been changed inte [))]

This did not happen In all dialects, ¢f fn

129



(20) [ 1 - [+onterior] / —

/ +coronal
+high
—bock
' —vorce
T S~
[-cont] [+cont]

The reason why 1n Gallo-Romance affricates resulting from voiced stops followed
by yod became [-ant], whereas those resulting from voiceless stops became [+ant],
1s not clear (cf. Foley (1977) for some discussion).'®

The palatalization and affrication rules discussed above should be able to apply to
single as well as to geminated nonlabial consonants, as can be observed in (4)
and (15) above. Therefore, these processes have been formulated in (16), (18)
and (19) in such a way that they are not sensitive to geminate blockage
according to Hayes' Linking Constraint (henceforth LC), according to which
association lines 1n a structural description must be interpreted as exhaustive (cf.
Hayes, 1986). Let us briefly explain why the LC allows the rules (16), (18)
and (19) to apply to single as well as to geminated segments. The difference
between a long and a short segment 1s formally expressed by the association of
the root-node to one or to two C-slots on the skeleton. Since 1n the structural
description of the rules above no mention 1s made of the association between the
root-node of the target segment and the number of C-slots on the skeleton, the
rules can apply to single as well as geminated coronal stops: exhaustive
interpretation of their structural description cannot differentiate between single or
geminated segments. Had we explicitly mentioned the association of the root
node of the target segment to a C-slot in the structural description of, for
instance, rule (18) then that rule could not have applied to a geminated coronal
stop: exhaustive interpretation in that case would forbid the application of the
rule to a representation i1n which there 1s more than one association line between
the root node and the C-slot on the skeleton

In this section the general properties of palatalization and affrication have been
discussed. In the next section, the Gallo-Romance evolutions of consonants that

palatalized and affricated before yod in Late Latin will be discussed in order to

16 In the northern dialects both kj ond t) shifted to [t3] (Pope, 1956 487) For

these diclects, the rules 1n (13) aione would suffice to supply all affricates
with the appropriate value for the feature 'anterior’
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sustain the claim that affrication of consonants before yod must be considered a

contour-creating operation.
4.2.2 The Gallo-Romance evolution of af fricated consonants
This section describes the Gallo-Romance evolution of consonants that palatalized

and affricated before yod in Late Latin. Some relevant examples from (4) are

reproduced in (21).

(21) Clas Lat Late Latin Gal-Rom

rationem > ¢ [rats’jong ] > » [radz’jons] > [rojzont] 'reason’
matteam > e [matts’ja ] > » [matts'ec ] > [matse ] 'siedge—hammer’
fortiam > e [forts'ja ] > » [forts'a ] > [farts. ] ‘'strength’
faciam > s [fats'ja ] > ¢ [fatts'ec ] > [fatet ] ‘face’
bisaccium > ¢ {besatts®)a] > ¢ [b:satis’a] > [b satsg] ’'double bag’
arcionem > ¢ [arts’jong ] > o [arts’ony ] > [ortsene] ‘’sidebar’
hordeum > o [JrdZju ] > o [ardiu 1 > [ordzs ] ‘barley’
Georgium > o [dzjordfju]l > o [dZyrdiu ] > [dZ2rdZs] ‘George’

In the intervocalic position, tj developed differently from kj. At some point, the
ghide moved to the left of the affricate, whereas 1n the case of kj a long
affricate [tts] resulted. The switching around of the glide and the affricate
which resulted from intervocalic ¢j, and which is traditionally referred to as
“infiltration” or “anticipation” of yod, is assumed, following Pope (1956:129-130),
to have occurred in Early Gallo-Romance after the voicing and spirantization of
the affricate that resulted from intervocalic ¢ before yod. Hence, the following
stages are posited in the evolution of words like rationem, that is, words with
intervocalic tj: rationem >*ratsjone] >*radzjone] >*razjone] >*[rajzone] raison
'reason.” The rules in (22) are presented to account for the infiltration of yod.17

Let us clarify the rules in (22). In (22-1), the representation of intervocalic ¢j is
presented after the apphlication of C-PAL, C-AFFR, voicing and spirantization. In
(22-2) the skeletal slot of the palatal glide is deleted, and the preceding

palatalized [+continuant] segment is geminated. Subsequently, in (22-3), the

7 This rule, as well as CA below, are inspired by Wetzels' account of the
evolution of sonorant and 8 + yod clusters in Ancient Greek diolects. For a
more detailed discussion of the Ancient Greek data and for an exact formulation
of the rules involved Lhere, see Wetzels, 1986. Again, for expository purposes,
we have not indicated in (22) the effects of Steriade's (1982) Shared Feature
Convention.
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Serialization of Complex Articulation (SCA)

(22-1) o o (22-2) o o
™S yd N /
v C C skeleton v ¢C C skeleton
oral cavity e
{/ root—tier
[+cont]) [+cont]
(place) ('] 0]

[-l»hlgh [+cor]

__-bock
(22-3) c‘ a- (22—4) d"

lksle(on ekeleton
root=tier root-tier
oral covity oral covity

{+cont] [+cont)
place place

+h|gh [+cor] +h|9h [+cor]

back back

palatalized [+continuant] segment i1s degeminated and the secondary place features,
that 1s, the features [+high,-back], are spread from the palatalized segment onto
the preceding V-slot. Finally, 1n (22-4) a heavy diphthong 1s created.

The SCA process must be limited in 1ts application: no transfer of yod takes
place across a geminated affricate as 1n, for instance, matteam given 1 (21).
Because, as will be shown 1n the following section, the infiltration of yod took
place aiso after degemination of long palatalized s, as in messionem > moisson, we
cannot attribute the blocking of the SCA process in the evolution of matteam >
masse 10 the geminate nature of the affricate, because [tts] became degeminated to
[ts] probably at the same time when [ss] changed to [s]l. It 1s for this reason
that the SCA process 1n (22) has been formulated so as to apply to [+continuant]
coronal segments only. The LC will then block the application of (22) to
degeminated [tts], as in matteam > masse. Let us briefly explain why the LC
blocks the SCA’s application to a degeminated affricate. In the structural
description of the SCA process the association line between the feature
[+continuant] and the oral cavity node must, 1n line with the LC, be interpreted
as exhaustive. An affricate, as 1illustrated in (2) and (3) above and repeated here
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m (23), has a branching configuration for the feature ’continuant’ at the oral

cavity node.
(23) c skeleton
root tier
oral cavity
[-cont] [+cont] continuent tier

Since 1n the representation of an affricate there 1s --besides the association line
between the oral cavity node and the feature [+continuant]}~ an additional
association line between the oral cavity node and the feature [-continuant],
exhaustive 1nterpretation of the structural description of the SCA process will
block the application of the rule to an affricate In section 4.3, we will return
to the SCA process and discuss the cases 1n which infiltration of yod occurred 1n
more detail.

Let us now consider the Gallo-Romance evolution of intervocalic kj As
mentioned above, intervocalic kj yields a long affricate, where no trace is left of

the ghide. The rules in (24) account for the evolution of this cluster.

Coda Attraction (CA)

(24-1) & - (24-2) 6~ o

/

[ C eskeleton v C /,C skeleton

7
”~
root-tier root-tier
[-cons] SL-tier [-cons] SLT
oral cavity oral cavity
[-cont] [+cont] [-cont] [+cont]
place plece
—cor] [+high| [+cor] —cor +high] [+cor]
—-ant —back —ant —back
(24-3) o o (24-4) o /6’
v C skeleton v skeleton
root-tier root—tier
oral cavity
{te'] [)] [-cont] [+cont]

place
+high| [+cor]
~back
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In (24-1), the representation of intervocalic kj 1s given before the application of
V-PAL and C-AFFR.'® The velar spreads to the C-slot occupied by the glide and
becomes geminated (24-2). Subsequently, after the application of V-PAL and
C-AFFR resulting in the (informal) representation (24-3), the palatal glide 1s
deleted from its C-slot. Since no free timing unit 1s available, the glide cannot be
incorporated 1nto the syllable and will recerve no phonetic interpretation. The
resulting representation (24-4) 1s to be interpreted as a long affricate. In 1ts
current formulation, CA (24) fails to apply to geminated velars according to the
LC. Given the data in (21), this 1s, of course, precisely what we want.
Finally, 1n order to prevent the application of CA to intervocalic tj, 1t will be
assumed that CA became productive after the affrication of intervocalic tj. This
assumption, as mentioned 1n secuon 4.1, 1s consistent with the chronology
traditionally assumed (cf. Lausberg, 1967:55 and Pope, 1956:129) Now, 1f ¢ 1n
mtervocalic ¢j sequences was an affricate at the time of CA becoming productive,

the LC will prevent CA --limited to [-continuant] segments— from applying to

an affricate '°

The derivation given in (24) presents one important problem, which 1s related to
1ts phonetic interpretation. In (24-4), the affricate 1s specified on the oral cavity
tier for a branching configuration [-continuant, +continuant] and linked to two
timing slots. The result then 1s a long segment with a branching configuration
for continuancy d4s repeated in (25).

How should we 1nterpret the representation 1n (25)? It 1s clear that the
branching configuration itself, although linked to two timing points, should not
be interpreted 1n such a way as to create something like [*tsts] Only one of
the feature specifications for continuancy must be interpreted as long, and because

the correct phonetic result must be [tts] rather than [*tss], it 1s only the

8 It should be recalled from section 4 2 1 that 1t 1s only in the case of velars
19 followed by yod, thot the output of V-PAL feeds into C-AFFR
Since we have explicitly mentioned the place-of-articulation features

[-cor,—ont] of the consonant that 1s geminated i1n (24), CA would be blocked
from applying to intervocalic tj sequences anyway However, as the discussion
proceeds, 1t will become clear that CA not only applied to intervocalic kj
sequences, but, i1n fact, to all non-continuant segments before yod sonorants
(1 and n) as well as obstruents
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(25) c c skeleton

l’///:::: tier

oral covity

[-cont] [+cont] continuant tier

[-continuant] specification that must be interpreted as being associated with the
two timing points, and not the entire branching configuration on the oral
cavity-tier.

Before attempting to provide a uniform interpretation mechamism for
representations like (25), let us first point out that the interpretation problem not
only arises as a rtesult of the affrication of geminates, as in (24), but also as a
result of the gemination of affricates. Nespor and Vogel (1986) discuss an Italian
affrication rule (AFFR), which, after the application of a rule deleting an
unstressed vowel before another vowel if the two vowels are separated by a
morpheme juncture (VD), changes t(t) to ((t)s before the suffix -ione. The
derivations 1n (26), reproduced from Nespor and Vogel (1986.30), 1llustrate the

affrication and vowel-deletion rtules
(26) Italian VD ond AFFR before —ione
corre[tt]o — 10one VD corre[tt]ione~AFFR corre{tts]ione 'correction’

distin[t]Jo — 1one ~VD dist(n[t]ione. AFFR distin[ts])ione 'distinction’
danna[t]o - 1one VD donna[t]ione +AFFR danng[ts]ione ‘damnation’

In the last form of (26) a subsequent rule lengthens the intervocalic affricate,
yielding dannafttslione (Nespor and Vogel, 1986:60). The latter rule can be
formalized as a change from a singly linked intervocalic affricate (27a) into a
doubly linked one (27b).

Intervocalic Affricate Lengthening (IAL)

(27a) v C v skeleton (27p) Vv ¢ Cc v

root tier
oral cavity

[-cont] [+cont] continuent tier [~cont] [+cont]

The representation (27b) 1s 1dentical to the one in (25), and therefore the

interpretation problem discussed 1n relation to (25) results both from the
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affrication of geminates as well as from the gemination of affricates.?®

It should be noted that an alternative way of representing affricates, 1e. as
consisting of two root nodes and one skeletal slot, does not solve the problem
either, but creates a similar conundrum. Mornn (forthcoming) discusses Schein
and Steriade’s (1986) Umiform Applicablity Condition 1n the light of the
Gallo-Romance palatalization facts and accounts for the affrication of velars 1n

the history of French by rule (28).

(28) Velar Affrication k i la'/a [+hi1gh,—back]
root tier r —e IWVH /—— r2 [~cons]
skeleton X M (r1,r2 adjacent)

The velar affrication rule (28) creates an additional root node for the fricative
release of the affricate. However, as Morin observes, if rule (28) 1s applied to kk,

1t will yield the 1ll-formed representations in (29).

(20) k [ [ s s
| L |

root tier i\—. lvi’/r or r/’\‘i/,r

skeleton X X x X x x

In order to rule out the representations 1n (29), Morin suggests the adoption of a
general convention according to which "an affrication rule applies only to the
rightmost constituent.” This convention, however, seems to solve only part of
the problem, because, 1n order to obtain the correct interpretation of the output
of rule (27), one should propose an additional convention stipulating that a rule
geminating affricates may apply only to the leftmost constituent. Hence, rule
(27) above should be reformulated as (30).

One could get nid of the first convention (affrication rules only apply to the
rightmost constituent) 1f the association between the additional root node of the
fricative release and the skeleton 1s not mentioned i1n rule (28), as 1n (31a), and
1f 1t 1s assumed that by convention any epenthesis 1n the context of non-free

timing units associates, respecting the no-crossing constraint, to that timing unit

20 A similar exomple of a rule geminoting affricates can be found i1n Mainstream

British English (cf Gussenhoven, 1986 129)
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Intervocalic Affricate Lengthening (IAL)
(3eq) v c v skeleton (3eb) v C\ (i v
ri r2 root tier r r2

| 1
t s t s

which corresponds to 1ts feature specifications, as 1n (31b).

(31a) k t s (31b) t 8
! l ' l
root tier r —» r r > r ,r
rd
[\\ '\ Y
skeleton X X X x X X

However, we still need the second convention (affricate lengthening rules apply
only to the leftmost constituent) to obtain the correct output for rules lLike IAL
(30), and therefore an alternative way of representing affricates does not solve
either the interpretation problem resulting from the affrication of geminates or
the gemination of affricates.

One way of considering the problem would be to take into account the fact that
Gallo-Romance only had post-vocalic geminates. This would exclude an
interpretation of the representation 1 (25) as [*tss], but would allow for the
correct [tts] interpretation. In this perspective, language-specific principles will
then decide in what way (25) has to be interpreted at the phonetic level.
However, we believe that this 1s not necessary, because as Campbell (1974.62)
observes, rules that geminate affricates in most languages do not geminate entire
affricates, but do geminate only their stop part. Let us therefore tentatively
exclude the phonetic interpretation of a long affricate as [*tss] or [*tsts] by the

interpretation convention given in (32).

(32) Long Affricate Interpretation

I1f an af fricate is associated to two timing slots, only its
stop part, but not its fricative release, is interpreted as long

It 1s assumed, then, that representations like (25) yielded by processes such as CA

(24) or IAL (27) comstitute the correct phonological representation of a long
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affricate, whose correct phonetic interpretation 1s taken care of by convention
(32). Given 1ts application to both the output of rules like (24) and (27),
convention (32) takes care of the correct phonetic interpretation of both a
gemination rule applying to affricates as well as an affrication rule
applying to geminates, because both rule types yield representations like (25).2'
Let us now return to the forms i (21). Words such as matteam and bisaccium,
with original long consonants, evolved into long affricates. The following ghide
was deleted 1n Gallo-Romance. Application of the rules C-PAL (16), V-PAL (19),
and C-AFFR (18) to omginal geminates results in representations similar to (25),
as 1llustrated 1 (33).

(33) c ¢C C
root tier
oral cavity

[-cont] [+cont]

Convention (32) provides the correct phonetic interpretation of (33). Finally, a
Glide-Deletion rule (34) 1s needed to account for the loss of the glide after a
long affricate and after an affricate preceded by another consonant as 1n, for
instance, fortlam > *[fortsya] > [fortsa] force ’strength.’

An 1mportant advantage of the analysis of the evolution of kj and ¢j as

presented here 1s that it provides an explanation for the fact that affricates

2 In Sagey (1986), o distinction 1s made between major ond minor articulators A

mojor articulator 1n a segment i1s an articulator to which the degree of closure
features of the segment opply (1986 203) The [-conl, +cont] contour of an
affricate, 1n her view, counis o3 a single distinctive degree of closure
feature becaouse i1t applies to a single articulaotor (1986 217) Convention (32)
suggests that o distinction 1n terms of major and minor with respect to the
degree of closure features of an affricate should be made If 1t i1s ossumed
that, atthough the {[-cont, +cont] of on offricote applies to a single
articulator, the [-cont] degree of closure feoture 1s major in relotion to the
[+cont] degree of closure feature, convention (32) could be stated os follows
If on affricate 18 linked to two timing slots, only i1ts mojor degree of closure
feature 18 interpreted as Tong  Finally, 1t should be noted that (32) does not
explain, but only describes how long affricates are to be interpreted It s
important to mention that Catford (1977 202) reports that in east Caucasion
languages the affrication of tensed and laxed velar stops yields a controst of
"a shorter versus longer, and stronger, ond unaspirated, fricative port, thus
/&) vs fE/ = [155 vse [t33] " We might assume, i1n order to account for these
faocts, that the feature [—continuont] in relation to the [+continuant] feature
of an offricate 1s major in the unmarked case and that in the marked case the
reverse situation obtains Neither the question as to whether there 1s a
principled explonation for (32), nor the question whether this convention
represents o subcase of o more general interpretation convention to which ail
rules geminating contour segments are subject will be dealt with here, but have
to be settlied on the basis of further empirical and phonetic research
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(34) Glide Deletion (GL-DEL)

o [C

- 0

[-cont] [+;on(] E:i

which resulted from intervocalic kj were not voiced, whereas those resulting
from intervocalic ¢j as well as those resulting from k before front vowels did
voice 1n the intervocalic position. Moreover, the infiltration of yod in both the
evolution of intervocalic tj and the evolution of intervocalic k before front
vowels can be described as one and the same process: the SCA process (22).
Furthermore, a straightforward explanation for the differential behavior of k
with respect to affrication during the First and Second Velar Palatalization can
be provided.

Let us demonstrate how these results are obtained 1n the present analysis. To
begin with, let us formulate the intervocalic voicing rule, which did not affect
geminates, 1n such a way that the LC prevents 1t from applying to geminates, as
mn (35).22

(35) Intervocalic Voircing (1V)
v [o} v

[-voice] --—+ [+voice]

In the analysis proposed in this chapter, CA (24), as mentioned above, being
limited to [-cont] segments, could not apply to intervocalic tj, because, following
the traditional chronology, ¢ 1s assumed to have been affricated before the ume
that CA became productive. It 1s for this reason that IV can apply to the
affricate [ts’] that resulted from intervocalic tj, because, as a result of not having
undergone CA, 1t remained linked to a single C-slot. Application of IV will
change [ts’], resulting from intervocalic tj, into [dZ’] as 1n [rats’jonem] >
[radz’jonem] raison ’reason’ (cf. (21) above). On the other hand, CA 1s applicable

to intervocalic kj and, after palatalization and affrication, the result will be an

22 Rule (35). IV, requires a more complicated formulotton, which 1s irrelevant for
the present discussion A more detailed account of this rule will be provided
in chapler five Suffice 1t to say that the term intervocalic, in the
formulation of IV 18 used, following Martinet (1955 °257), to cover all
instances of single obstruents preceded by a vowel and followed either by a
vowel, o liquid, a glide or a nasal
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affricate which 1s linked to two C-slots. Consequently, IV, which 1mplies
geminate blockage, cannot apply to the affricate that resulted from intervocalic
kj.

Similarly, a straightforward account for the differential gemination and voicing
of k before yod and k before a front vowel can be provided. As noted above,
velars palatalized and affricated before front vowels during the First and Second
Velar Palatalizations. As expected, this can be described 1n a way very similar to
the palatalization and affrication of velars before yod. The palatalization of

velars before front vowels can be described by the rules in (36).

Velar Palotalization (V-PAL)

(36a) Palatalization (36b) Coronalization
[+cons] SL-tier [~cons] [+cons] St-tier [-cons]
place~-tier ploce tier
\
cor [—back] [+ceor] [-back] [+cor]
[—ant] [—unt]

In (36a), the feature [-back] 1s spread from a front vowel to a preceding velar.
Subsequently, before turning into an affricate, the velar acquires through
assimilation the place-of-articulation features of the front vowel and 1s changed
into a palato-alveolar stop, as in (36b).23

The rules in (36) are similar to those 1n (19) However, contrary to the
palatalization of velars before yod (recall fn. 12), we cannot describe the
palatalization of velars before front vowels as a single process. If the entire place
node were spread from a front vowel onto a preceding velar, then not only
would the features [-back] and [+coronal], but also the features ’high’ and ‘low’
be assimilated by the preceding velar. Hence, the palatalization of velars before
front vowels must be described in two steps, as in (36). However, because we
did not refer to the skeleton in (36), V-PAL (36) accounts for the palatalization
of velars before front vowels as well as velars before yod. Furthermore, as

shown 1n (10), V-PAL (36) should be able to apply to geminated as well as to

23 1t should be recolled from (12) that, following Clements (1976) and (1985), the

palotal glide j s considered to be [+corona!] aond [-anterior] Following
Clements (1985 243), the front vowels, too, are considered to be [+coronal] and
[-anterior]
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single velar stops Hence, (36) has been formulated in such a way that 1t does
not 1mply geminate blockage according to the LC
The affrication of velars before front vowels can be described by rule (37)

(37) Velar Affrication (V-AFFR)

[-s0on] o SL-tier [-cons]
% } oral cavity
\\\‘ \\\\\/
[~cont] [+cont] N
/ \,
_Pplace
t T - K T~ [thigh]
[+cor] ~ [ \low]
[-back]

In (37), the palato-alveolar stop resulung from V-PAL (36) 1s affricated as a
result of the spreading of the feature [+continuant] from the following front
vowel Since 1n (37) no reference 1s made, neither for the trigger nor the target,
to the skeleton, V-AFFR (37) according to the LC applies to singly as well as to
doubly linked palatalized velars, and accounts for the affrication of velars before
front vowels as well as before yod Finally, 1t should be noted that during the
First Velar Palatalization the affricates resulting from velars before front vowels
became [+anterior] (cf Pope, 1956 128 and (10) above) In order to make rule
(13a) and (20) applicable to the output of V-PAL and V ATTR, 1t will be
assumed that the feature [+high] 1s assigned by the redundancy rule (38) to
palato-alveolar affricates resulting from V PAL (36) and V-AFFR (37)24

(38) [1—>[+mgn) / = — -
+coronal
' —back
[N

Having described the palatalization and affrication of velars, let us now return
to the explanation of the differential behavior of velars before front vowel and
velars before yod with respect to the rules of CA (24) and IV (35)

Since 1ntervocalic k before a front vowel, unlike k before yod in intervocalic kj

sequences, did not become geminated, the result 1s a single non-geminated

24 During the Second Velor Palatalization, the paolato—alveolar affricates rema)ned

[-anterior] (cf Pope, 1956 128) This can be accounted for by the loss of the
redundancy rule (20)
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affricate. The gemination of velars before yod in intervocalic kj sequences and
the non-gemination of intervocalic velar stops before front vowels 1s an expected
result according to the theory on heterosyllabic consonant sequences presented by
Murray and Vennemann (1983). According to these authors, intervocalic
consonant+yod sequences constitute bad syllable contacts (1.e. a syllable contact of
which the implosive consonant 1s less sonorous than the explosive consonant). Bad
syllable contacts tend to be changed into acceptable ones by various processes such
as gemination and metathesis. In section 4.4, we will address this 1ssue in more
detail. Suffice it to say here that gemination of intervocalic k£ in kj sequences as
described by the CA process 1n (24) 1s an expected result, as 1t changes a bad
syllable contact into an acceptable one. In the case of intervocalic k before front
vowel, gemination 1s not expected to occur because here, of course, there 1s no
bad syllable contact. Now, given that intervocalic k before front vowel did not
become geminated by CA, it 1s predicted that IV should apply to the affrncates
that resulted from intervocalic k + front vowel, but that affricates resulting
from kk before front vowel should not become voiced. Both facts are true (cf.
plakere > [pladz’ere] plaizir (Old French) 'to please’), but buccam > [bottSe] bouche
'mouth.’

Furthermore, affricates that resulted from intervocalic X before a front vowel,
being linked to a single skeletal slot, became not only voiced, but also spirantized
just like intervocalic tj. Therefore the SCA process —limited to [+continuant]
segments-- may apply to the voiced and spirantized affricate that resulted from
intervocalic & before front vowel, which, in fact, was what happened.

The 1dea that affrication should be regarded as a contour-creating process receives
corroborating evidence from the evolution of velars before front vowels. As
illustrated in (10) above, during the Second Velar Palatalization velars were
palatalized and affricated not only before { and e, but also before a. During the
Second Velar Palatalization, velars were palatalized and affricated only when
preceded by another consonant or when word-imtial (cf. section 4.1). The
particular environment in which the Second Velar Palatalization took place can
be understood not in terms of a syllable-based conditioning, but as delimited by
the lenmition rules, of which IV has already been described (cf. rule 35).
Lenition also comprised a spirantization process, which did not affect geminates

either, and which, therefore, will be formulated as 1n (39) in such a way that
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1t does 1mply geminate blockage according to the LC.2®

(39) Intervocalic Spirantization (I-SPI)
v c v

+voice —» [+cont]

Lfson
b

As already mentioned in section 4.1.1, when the Second Velar Palatalization
became operative, intervocalic k had already been affected by IV and I-SPL It
was therefore impossible to create a [+/-continuant] contour on 1intervocalic velars,
which had been made [+cont] by I-SPI. On the other hand, during the First
Velar Palatalization k was still a stop and, consequently, V-AFFR was free to
apply. This interaction between lemition and affrication 1s left completely
unexplained 1f one describes V-AFFR not 1n terms of a contour-creating process,

but in terms of a linear rule like (40).

(40) Affrication
’ c
I —cont _ » thigh — —cons
+cor +strident -voc

—back

Rule (40) 1s part of a linear account of the affrication of velars proposed by
Canavat1 (1970). Canavati argues that, because (40) contains the feature [-cont] in
its structural description, affrication failed to apply to [+cont] segments, and 1n
this way she accounts for the interaction between lenition and affrication
(Canavati, 1970:23). There s, however, no obvious reason why the feature [-cont)
should be included 1n the structural description of (40). On the other hand, 1f
the affrication of velars before front vowels 1s described as a contour-creating
process (formalized as 1n (37)), the interaction between lenition and affrication
can be straightforwardly accounted for

Let us now, finally, discuss the evolution of labial + yod clusters. As
1llustrated 1n section 4.1.1, table (8), these clusters always result in affricates,
regardless of their position in the word. It 1s important to see that these

affricates cannot be accounted for by a contour-creating process, because in, for

25 w,th respect to the term intervocalic, the some holds as for the IV-rule

(Recall fn 22)
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instance, caveam the intervocalic vj ([B)) (cf. Pope, 1956.129) sequence consists of
two continuant segments both [B] and [j] are [+continuant]?® To account for
the affricates that arose from labial + yod sequences, we will follow Canavati
(1970-37) by assuming a ghde-strengtheming rule which changes a palatal ghde
into [dz] as 1n, for instance, caveam [kaﬁ_}a] > ‘[kaﬁdza] > [kad? 1 > cage ’cage.
The glide-strengthening rule must be ordered after the palatalization rules 1n
order not to affect the palatal ghdes preceded by other consonants than lahals.
As a matter of fact, glide-strengthening was a relatively late process occurring at
the time when word-imtial w was strengthened into gw (cf. Pope, 1956:96-97).
Furthermore, any formalization of Glide-strengthening must mention the features
[+high,-back] and the LC will block its application to a palatal glide which, as a
result of palatalization, shares the features [+h1gh,-back] with a preceding
non-labial consonant.?’

Finally, if spirantization, as Lausberg states (recall fn. 26), did apply in the
evolution of intervocalic by, then voicing must also have applied to intervocalic
pj ywelding incorrectly, for instance, sapiam > [sapp)] > *[sabp] > *{sabdza] >
¥sadZ ] *sage instead of sapiam > *saptsa] > [sats ] > sache ’to know (subj.).
Therefore, 1t must either be assumed that gemination not only occurred in the
case of 1ntervocalic kj, but also in the evolution of intervocalic py or that
glide-strengthening occurred before IV. As mentioned above, glide-strengthening
was a relatively late process, and therefore we will follow Lausberg (1967:61) 1n
assuming that gemination also affected intervocalic pj The latter assumption 15,
of course, exactly what one would expect given Murray and Vennemann's (1983)
theory according to which [-continuant])-[+continuant] sequences constitute bad

28 If, 1n the formulation of CA (24), the place-of-articulation

syllable contacts.
features [-cor, -ant] are omitted (recall fn. 19), then CA can without further
modification apply to intervocalic pj.

In this section, we have described the evolution of consonant + yod sequences 1n

Gallo-Romance. The proposed analysis provided a straightforward account of the

26 Contrary to Pope (1956 129) who keeps apart intervocalic by and vy, Lausberg

(1967 62) atates thet «n the intervecalic position by as a result of
spirantizotion merged with intervocalic vy 1nto [8)]

It should be observed that glide—strengthening not only accounts for the
evolution of lgobial + yod sequences, but olso for the later development of
sonorant + yod sequences, discussed in section 4 1

In the next aection 1t will be shown that geminotion, 1n fact, aoffected all
non—cont inuant segments followed by yod

27

28
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behavior of the affricates resulting from intervocalic tj and kj as well as those
that resulted from velars before front vowels with respect to the rules of
lemition.  Furthermore, the relation between spirantization and affrication was
shown to lend independent support to the 1dea of affrication being a
contour-creating process. In the next section the evolution of sonorant and s +
yod sequences will be discussed and 1t will be demonstrated that the rules,
proposed 1n this section to describe the evolution of consonant + yod sequences
that yielded affricates (1.e. The SCA and CA process), can be straightforwardly

extended to account for the evolution of sonorant and s + yod sequences.

4.3. The Gallo-Romance evolution of sonorants and s before yod

This section describes the Gallo-Romance evolution of those consonant + yod
sequences which did not yield affricates, that 1s, the clusters containing a
sonorant or s followed by yod. Some relevant examples from (7) are reproduced
i (41).

(41) Clas Lat Gaol-Rom

Vnj)V I 1neam > ¢ [lin*ja] > [1idde ] ligne *line*
VnnjyV pinnionem > ¢ [pinn’jont] > [piafoné] pignon  ‘'gable’
Vigv paleom > e [pal*ja ] > [parn ] paille ‘straw’
Vi1l )V bulliat > s [bull*jat] > [buar] boutlle "it boil*
VryV aream > e far'ya ] > [ayre ] arre ‘surface’
VsV bosiare > « [baz’jare] > [bajzier ] baiser ‘to kiss’
Vssj V messionsm > e [mgss’)ong] > [mes’ong ] moisson ‘harvest’

The coronal palatalization rule (16), rtepeated here as (42), accounts for the

palatalization of the consonant + yod sequences in (41).

(42) Coronal Palatalization (C-Pal)

[+
[+cons] SL-tier [-cons]
place-tier
N\
- ~
[+cor] +thigh| {+cor]
—back

A closer look at the Gallo-Romance developments of the clusters in (41) reveals

not only that rj and sj evolved tn a way similar to intervocalic tj --the glide
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appears at the left of the consonant--, but also that [j and nj evolved 1n a
manner akin to intervocalic kj: the sonorants evolved 1nto long palatalized
sonorants, whereas the velar yielded a long alveolar-dental affricate. Since both
r and s are [+continuant] (cf. (12)), the SCA process may apply to the
intervocalic rj and sj clusters. In fact, after the application of C-PAL to
intervocalic rj and sj, the application of the SCA process will produce the

correct results, as 1llustrated in (43).

(43-1) o ° (43-2) o /o
i / [\
v C C skeleton vV ¢ [ skeleton
oral cavity -
“ root-tier
[+cont] [+cont] -
(ploce) [z') [s]
N [r}
|—+h|g [+cor]
back
(43—3) /o (43-4) o" /o"
V C skeleton skeleton
root—tier root—tier
oral cavity orol cavity
[+cont] [+cont]

plaoce place
hlg [+cor] hng [+cor]
back buck

In (43-1), the representation of 1ntervocalic sj and rj 1s given after the
application of C-PAL. In (42-2) the skeletal slot of the palatal ghde 1s deleted,
and the preceding palatalized [+continuant] segment 1s geminated. Subsequently,
1n (43-3), the palatalized [+continuant] segment 1s degeminated, and the secondary
place features, that 1s, the features [+high,-back], are spread from the palatalized
segment onto the preceding V-slot. Finally, in (43-4) a heavy diphthong 1s
created. It should be observed that, after spreading of the palatal features onto
the preceding vowel, the resuluing coronal segment becomes [+anterior] by rule
(13b).

Since both ! and n 1n intervocalic nj and Ij sequences are [-continuant] (cf. (12)),

the SCA process cannot apply to them. Instead, the CA process --which 1s limited
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to non-continuant segments— applies to intervocalic nj and [j sequences and yields

the the desired output, as shown in (44).

(44-1) o & (44-2) o 6
t D ,
>~ / I~ /
v [od C skeleton \'4 C c skeleton
¢ e root-tier ¢ & root-tier
[+son] ¢ e [-cons) Si-tier [+son] [-cons] SLT
l‘ oral cavity oral cavity
~
// / \\\ / S~
[-cont] \ / [+cont] [~econt] [+cont]
® place place
\
+high  [+cor] “+high [+cor]
—back —back
(44-3) Vv C C skeleton (44-4) V C C skeleton
j [
root-tier L root-tier
place
7
)| 1) AN
] [+ecor]) +high,
- |
_I!N:ick_l

In (44-1), the representation of intervocalic Ij and nj 1s given after the
application of C-PAL. The non-continuant palatalized n and ! are spread to the
C-slot occupied by the glide and become geminated (44-2). Subsequently, the
palatal glide is deleted in (44-3) from its C-slot. Since no free timing umt 1s
available, the glide cannot be incorporated into the syllable and will not be
phonetically realized. The resulting representation (44-4) is to be interpreted as a
long palatalized segment. It should be observed that, since the articulation in the
case of nj and lj clusters remains complex, rule (13a) correctly assigns the
feature [-anterior] to the long palatalized segments resulting from (44).

It is clear then that the SCA and CA processes, which were proposed to account
for the evolution of intervocalic non-labial consonant + yod sequences that
yielded affricates, can also account for the evolution of intervocalic non-labial
consonant + yod sequences that did not yield affricates: the sonorant and s + yod
sequences of (41) above.

As explained in section 4.2.1, the coronal palatalization rule (C-PAL) did also
apply to geminates and is therefore formulated (cf. (16)/(42)) so as not to imply

geminate blockage, according to the LC. Hence, in the case of long s followed
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by yod, as 1n messionem, IV (35) 1s expected not to apply and indeed fails to
apply to this sequence. On the other hand, --and (41) shows that this 1s
correct—- IV 1s expected to apply to intervocalic sj because single palatalized s,
which did not undergo CA, but SCA, remained linked to a single skeletal slot.28
The evolution of original long sonorants and long s + yod clusters in which yod
1s deleted after palatalization can be accounted for quite easily by reformulating
GL-DEL, as 1n (45), 1n such a way that 1t deletes yod after any syllable-initial
palatalized segment (sonorant as well as obstruent). The deletion of the palatal
ghide might be interpreted as a Gallo-Romance 1ntolerance of tauto-syllabic
palatalized consonant + yod sequences. In section 4.4 1, we will come back to this

matter.

(45) GI-DEL revised

o [c c

L\ ,'i—'-‘ root tier
~

r+h|g:

L—bock]
Table (46) summarizes the changes discussed so far.
According to the evolutions summanized 1n table (46) intervocalic tj always
yielded Gallo-Romance [gz], that 1s, following Straka (1965:141), the evolutions of
intervocalic tj and kj are assumed to have always been separate 1n the evolution
of French. This has been expressed by orderning --following the chronology
traditonally assumed—- C-PAL and C-AFFR before CA, and by formalizing CA as
being  limited to  non-continuant  segments. However, Morin (personal
communication) has pointed out some exceptions to this point of view. In the
suffix -itla the intervocalic tj sequence always developed 1nto Old French [s]
without palatal diphthongization or infiltration of yod as 1n, for example,
pigriti'am > parece 'laziness. Furthermore, plateam ‘street’ and gran'sz *favor,
grace’ have evolved into Old French place and grace respectively, again with {s]

and without infiltration of yod. Most traditional scholars explain the different

29 Classical Latin mansionem evolved into Gallo—Romance [maizon] maison ‘house °

It seems, therefore, that aj after n evolved like intervocalic sj, because both
SCA and IV must hove applied to mansionem in order to yield Gallo—Romance
[maizon] However, becouse n before s, already i1n Classical Lotin, was deleted,
the evolution of mansionem only indicates that n which preceded sj was merely
orthographic (cf Pope, 1956 73)
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dz'i1/e > z'1/e > jzi/e| [plojzir]
v I-SPI  SCA |
1

| | | |
| (46) Clos Lat | Late Latin | Gal lo—Romance |
| | [ | |
| century | 3th | 4th | Sth |
| | | [ !
vty | [rot’)jone] >ts*j | dz'y > 2’3 > )2z | [rajyzon,] |
| rationem | C-PAL C-AFFR | IV 1-SP1 SCA | |
| | f | |
| vk | | k) > kkj > cc) > tts | [fattse] |
| faciam | | CA V~PAL V-AFFR | |
| | I | |
I vy | [ar’)a] | rey > gr | [ayre] |
| aream | C-PAL | SCA | |
| | | ! |
| vag | [bas’jarg] | 2’y >z') >z | [bajzare] |
| basiare | C-PAL | 1v SCA | |
| ! ! |———|
[ vn, | [1in")a) | ) > %R | [hwn ] |
| 1rneam | c-PAL | CA | |
| | I | |
fviy | [pat’ o) Ly > AN | [paMe] |
| paleom | C-PAL | caA | |
| | | | |
| V k /e | | kKife> cife > ts'i/e | |
| placere | | V~-PAL V-AFFR | |
| | | I
i | | [
| | | |

result of intervocalic ¢j in the suffix -itla by assuming that the ¢ of this suffix
was lengthened under the influence of the suffix -icia, and, hence evolved like
long t before yod (cf. Pope, 1956.131 and Bourciez, 1974:155). The evolutions of
platéam and gran'ﬁm to place and grace are traditionally explained by assuming
that place derives from *[plattea] and that grace represents a later loanword (cf.
Bourciez, 1974:155 and Fouche, 1961:912). Morin (personal communication) suggests
that these data might indicate that gemination (CA) was an optional process for
intervocalic tj. This assumption would make it unnecessary to assume the strict
chronological order C-AFFR - CA, as has been done here. If Morin’s opinion 1s
yjustified, the only revision that would be required 1s that CA should be
considered to have taken place very soon after C-AFFR at a time when C-AFFR
had not yet, as a result of lexical diffusion, affected all lexical 1tems containing
intervocalic tj. The t of intervocalic tj in forms which had not yet been
affricated will be subject to CA —of which only the application to affricated ¢

15 blocked by the LC-- and will develop in the same way as long #fj sequences.
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Let us next discuss 1n some more detail the cases in which a yod appeared at
the left of a palatalized segment. The SCA process, proposed in section 4.2, has
been shown to handle the palatal diphthongizaton that occurred in the evolutions
of intervocalic tj, rj, sj and k before front vowel. For ease of exposition, we
will briefly recapitulate the essential properties of the SCA process. As observed
1n section 4.2, palatal diphthongization also took place 1n the evolution of long s
followed by yod as 1n, for instance, messionem > moisson. Because the SCA
process is limited to apply to singly linked [+continuant] palatalized segments
before yod, 1t was assumed that in the case of long s palatal diphthongization
occurred only after degemination of long palatalized s. At the time when long
palatalized s became degeminated, the long affricates resulting from omnginal ttj
(matteam), kj (faciam) and kkj (bisaccium) became degeminated also. However, as
explained 1n section 4.2, the SCA process cannot, by virtue of the LC, apply to
an affricated consonant whether singly or doubly linked. Furthermore, the SCA
process 1s unable to apply to the degeminated palatalized sonorants ! and n
resulting from onginal Ij (paleam), Uj (bulliat), nj (lineam) and nnj (pinnionem)
because these sonorants are [-continuant], whereas the SCA process 1s restricted to
[+continuant] segments.

Before briefly discussing a number of cases where vowels were diphthongized
under the influence of palatalized consonants, but which cannot be accounted for
by the SCA process, let us first consider the way in which Straka (1954,1965)
accounts for the infiltration of yod 1n the cases discussed so far. According to
Straka (1965:144-146) the yod which appeared before the palatalized consonant in
the evolution of intervocalic tj, rj, sj and k before a front vowel 1s not the
result of a metathesis of the consonant and yod, but a transition sound between
the vowel and the following palatalized segment. Straka (1965:145) states that
the tongue when passing from the articulation of a vowel to the articulation of
a following palatal(ized) consonant goes through a number of 1intermediate
positions among which the position of yod. Now, if the tongue movement 1s
sufficiently fast, the transition yod will not be perceptible. However, 1if the
tongue movement 1s slown down, 1t will be Why, then, does the tongue
movement slow down in some cases, but not in others? According to Straka,
palatal(ized) consonants require an extra amount of articulatory energy ("un
effort musculaire spécial”), and because !, n and k are less difficult to palatalize

before yod than r, s and ¢, the tongue movement will slow down only when
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passing from the articulation of a vowel to the articulation of a palatalized r, s
and f, but not when passing to a palatalized [, n or k It 1s for this reason that
the transition sound only became perceptible in the former but not in the latter
group of consonant + yod sequences. The differential behavior of intervocalic kj
and k plus front vowel sequences with respect to the infiltration of yod 1s given
the following explanation. Straka (1965:146) assumes that palatalized k& 1n the
case of intervocalic k before front vowel was pronounced more anterior than
palatalized k 1n kj sequences and, therefore, just as in the case of intervocalic
palatalized ¢ before yod, a transition sound appeared before intervocalic k
followed by a front vowel, but not before k followed by yod Although we do
not deny that the palatal diphthongization 1n the cases discussed so far might be
interpreted as a transition sound --in fact, this 1s precisely what the SCA process
does: serializing a complex arrticulation by spreading the secondary, palatal place
features from a complex segment onto a preceding vowel-- we do not believe
that a description of the process 1n terms of articulatory energy can be justified.
First, since the affricate resulting from k before front vowel and k before yod
in both cases has the same place of articulation features, 1t 1s not clear why
palatalization of Xk should be different in k + f{ront vowel and % + yod
sequences. Second, and more importantly, Straka's view that [, n and k are less
difficult to palatalize than r, s and ¢t before yod 1s contradicted by Bhat’s (1978)
umiversal typology of palatalization Bhat (1978.52) states that “a following front
vowel 1s the strongest environment that 1nduces fronting (and hence
palatalization) of a velar consonant, whereas a following yod (palatal semivowel)
1s an even stronger environment for raising (and hence palatalization) of an
apical consonant.” One of the languages supporting the statement above 1s Modern
English (cf. Bhat, 1978:52), in which ¢, d, s and z but not the velars, are
palatalized before yod. It 1s clear then that, if Straka were right 1n claiming
that the infiltration of yod had something to do with the relative ease with
which certain consonants palatalize before yod, one would, given Bhat’s typology,
expect a transition sound to occur before intervocalic kj, but not before the other
consonants followed by yod, nor before intervocalic k¥ followed by a front vowel.
Finally, there are a number of cases in which a vowel was diphthongizced under
the influence of a following palatalized consonant which cannot be accounted for
by the SCA process, but which have to be described by making reference to the
syllable. Let us consider the data 1n (47) which are based on Monn (1979) and
Straka (1954).
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(47) Clas Lat Old French Clas Lat Old French

(o) vocem > voiz  'veice’ (b) eantius > ainz 'before’
nucem > no1z  ‘'nut’ infentiom > enfance ‘childhood’
palatium > palois 'palace’ dignitatem > deintie ‘dignity’
cunéum > coin ‘corner’ carcerem > chartre ‘prisen’

mulgére > moudre  ‘to milk’
vincere > veintre ‘to conquer’
plong;re > plaindre "to pity’

(¢) Clas Lat Old French (d) Clae Lat Old French
nascére > noistre ‘to be born’ ostreom > oistre ‘oyster’
angustiam> angotsse "fear’ ebrium > 1vre *drunk’

ptacionem> poisson ‘'fish’

The forms in (47a) show that a palatalized affricate, a palatalized n and a
palatalized s, when they came to be i1n word-final position as a result of
apocope, were depalatalized and the vowel that preceded them was diphthongized

To account for these changes we postulate the rules in (48).

(48a) o=final depalatalization (48b) v-diphthongization

[o] -

P
root /\
place o v c
4
+high
[—bch T RN

i root
place
[ert] +;|gh
As for the data 1n (47b), we assume, following Morin (1979), that syllable-final

—back

n was palatalized by assimilation to a following palatalized consonant. As a
result of this, the palatal features [+high] and [-back] are shared by both the
nasal and the following consonant. Now, 1if such 2 cluster came to be In
syllable-final position —which happened in the last two forms of (47b) as a
result of syncope and in the first form of (47b) as a result of apocope-- there
was again depalatalization of the consonant and diphthongization of the vowel
preceding the cluster. Since rule (48a) according to the LC may not apply to
delete palatal features that are doubly linked, we propose rule (49) to account

for depalatalization and diphthongization 1n these cases.
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(49)

[of] +high

-back —J

In the second form of (47b), the cluster did not become syllable final (apocope

v ¢ ¢!
root ° . Py !
place PS \' i -a

did not apply to word-final a). Because rule (49) cannot apply to a
hetero-syllabic palatalized nasal+ consonant cluster, as we explicitly mentioned the
position of the cluster with reference to the syllable, there 1s no diphthongization
of the vowel and no depalatalization. In words such as carcerem and mulgere, the
palatalized and affricated velar became, after syncope, deplatalized by (48a), but
the vowel preceding the liquid 1n these cases was not diphthongized because
neither (48b) nor (49) can apply to diphthongize the vowels in these cases. To
account for the data in (47¢), we will follow Fouche (1961:913) 1n assuming
that after affrication of the ¢ and k followed by yod the group *[sts’] was
changed 1into [ss’] (that 1s, a long palatalized s5). The further evolution of these
data then, 1s identical to the evolution of long palatalized s as in messionem >
moisson discussed above. Finally, in the forms in (47d), the consonantalization of
the unstressed non-low vowels in hiatus (cf. section 4.1) would give rse to
tri-consonantal word-internal onset clusters, which, in the history of French, were
never permitted. The transfer of the yod into the preceding syllable can be
interpreted as an alternative way of resolving the vowel hiatus, which normally
was resolved by the consonantalization of the unstressed non-low vowel.

In this section, the Gallo-Romance developments of sonorant and s + yod clusters
have been discussed. It was demonstrated that the SCA and CA rules of section
4.2 are also needed to describe the evolution of these sequences, and thus provides

independent motivation for the appropriate formulation of these rules.
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4.4. Summary and Discussion

4.4.1. Syllable Structure

Because affrication and palatalization took place even 1if a consonant + Yyod
cluster was preceded by another consonant (i.e. if the cluster was 1n
syllable-initial position), it would appear that these processes were independent of,

38 However, the further modification

and not conditioned by, syllable structure.
of C + yod clusters clearly was conditioned by syllable structure. Let us assume
that word-internal C + yod sequences were heterosyllablic in intervocalic position.
The deletion of the palatal ghde that followed a syllable-initial palatalized
segment by GI-DEL might then be interpreted as a Gallo-Romance intolerance of
tautosyllabic consonant + yod sequences. Furthermore, SCA applied exclusively to
intervocalic [+cont] + yod clusters. Likewise CA applied to intervocalic [-cont] +
yod clusters only. Clearly, both SCA and CA were conditioned by syllable
structure. One might suggest that their existence 1s related to heterosyllabic
consonant + yod sequences constttuting bad syllable contacts in the sense of
Murray and Venneman (1983). Bad syllable contacts, that is, heterosyllabic
clusters of which the onset consonants are more sonorous than the coda ones,
tend to be changed into acceptable ones by phonological processes such as
gemination or metathesis. Gemination, as in for instance bid.ian > bid.dian, 1n
West Germanic, is in their view a phonological process that finds its explanation
in the repairing of a bad syllable contact.

The gemination of the consonant In an intervocalic noncontinuant consomant +
yod sequence, as described by the CA process, and the change of an intervocalic
sequence palatalized continuant consonant + yod 1into a diphthongized vowel
followed by a continuant consonant, as described by the SCA process, may have
to find, in my opinion, their ultimate explanation 1n the perspective of good and
bad syllable contacts: both SCA and CA seem to be ways of repairing bad

syllable contacts 1n a similar way as gemination in West-Germanic.

4.4.2  Affrication as a contour—creating process

In this chapter 1t was argued that affricaton must be regarded as a

contour-creating process. The analysis proposed for the Gallo-Romance evolution of

e This 1s also clearly suggested by the formulotion of the affrication ond
palatolization rules. They have been formuloted in such a way os to apply to
geminates according to the LC. Similarly, the geminate—blocking formulation of
both SCA aond CA reflect their syllcble-conditioned nature
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C + yod and velar + front vowel sequences in Gallo-Romance was crucially
based upon this view. As such, it allowed an elegant description of the effects
of the intervocalic voicing rule (IV) on affricates arising from k before front
vowels, from k before yod, and on those that arose from t before yod. Moreover,
it followed as a natural consequence of the proposed account that velars that
were sprirantized were no longer susceptible to affrication, which had to be
stipulated by all previous analyses. The interaction between the lenition rules
and the affrication rule has been shown to plead i1n favor of the conception of
affrication as a contour-creating process rather than as a feature-changing process.
In this chapter we have formalized this contour-creating process (cf. the rules
(18) and (37)) as the spreading of the feature [+continuant] to a preceding
[-continuant] palatalized segment. However, Wetzels (forthcoming) proposes a
feature geometry which in the case of velars before front vowels excludes the
formalization of the creation of a contour by means of a feature-spreading rule.
The geometry proposed by Wetzels differs from that in (14) 1n that the feature
‘continuant’ directly dominates the place node. This means that the spreading of
the feature ’continuant’ will always automatically entail the spreading of the
place node it dominates, but not vice versa. We will not recapitulate here the
arguments Wetzels adduces in favor of this geometry, but refer the reader to
Wetzels' study. The affrication of coronals and velars before yod can, in the
feature geometry of Wetzels, also be described as the spreading of the feature
[+continuant] from the palatal glide to a preceding [-continuant] stop, because the
place nodes of the yod and the coronal or velar are already identical as a result
of the palatalization rules. In the case of velars before front vowels, as discussed
in section 4.2, the place node of the vowel must not be entirely spread to the
velar. The velar affrication rule (37) which consists of the spreading of the
feature {+continuant] to a preceding velar would in Wetzels’ geometry in the case
of velars before front vowels exactly have this effect and 1t is for this reasom
that the affrication of velars before front vowels cannot be described as a
contour-creating spreading process, but must be described as the insertion of the
feature [+continuant] on a palatalized velar. However, instead of describing the
affrication of consonants before yod by spreading and the affrication of
consonants before vowels by insertion, we might also propose the uniform

formalization of affrication in (50).
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(59) Affrication as @ contour—creating insertion process

root root
SLT [-son] { SLT [-son]

[-cont] [-cont] [+::T:mt]

\ 7
e
-~

’ lace
place /\ /\ [

+high [+cor] [+h|gh [+cor]
—back -back

Affrication 1n (50) 1s conceived of as the insertion of the feature [+continuant]
on a palatalized stop, the latter resulting either from C-PAL (16) or V-PAL (36).
The 1nsertion of the feature [+continuant] on a palatalized stop might be

considered a sort of demarking rule.”!

This 1nterpretation of affrication comes
close to the onginal SPE-approach, but differs crucially from 1t in the sense that
affrication 1s not considered as a feature-changing (that 1s, [-delayed release]
changes to [+delayed release]) but as a contour-creating feature-insertion process. A
similar view on affrication (viz. demarking) 1s proposed 1n Sagey (1986). In the
last section of this chapter we will briefly discuss her wview as well as the
implications for the theory of feature geometry of our analyis of Gallo-Romance

palatalization.
4.4.3. Palatalization and the theory of feature geometry

In Sagey’s (1986) model of feature representation the palatal glide 1s specified for
a dorsal articulator node only. She predicts that coronals, 1if they become
palatalized, will result in complex segments, because palatalization of a coronal
mmplies, 1n her analysis, the creation of a supplementary articulator node, 1e. a
dorsal node, on the coronal segment (Sagey, 1986:108-110). In languages that do
not allow for such complex segments, these segments are made sumple again. In
Zoque, for 1nstance, the coronal and dorsal combination, rtesulting through

palatalization of coronals, 1s resolved by the fusion of the two articulators

A In thrs respect 11 13 interesting to mention the following observation made by

Schane (1973 115), which lends some support to the 1dea that affrication i1s o
demarking process ")t 13 inherently more marked, that 1s, much more musculor
control 1s needed, to effect complete closure in the palato—alveoclar region
than i1n those regions where stops are commonly made "
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involved into one [-anterior] coronal articulator node. In Pame, the complex
combination is resolved by the deletion of the coronal node. Another way of
resolving a combination of coronal and dorsal nodes produced by the
palatalization of coronal stops, is given the following account: in languages that
lack [-ant] coronal stops, the [-ant] stop derived by palatalization 1s affricated by
redundancy rules (1986:110). Gallo-Romance affrication, however, cannot be
treated in this way, because we would be at a loss to explain the affrication of
palatalized velars. In Sagey’s framework, a velar, just as the palatal glde, is
specified for a dorsal articulator node only, and therefore there 1s no reason why
a palatalized velar should become affricated, because palatalization of velars will
never result in the creation of a complex segment. If the palatal glide were
specified for a coronal articulator node as well as for a dorsal one, the analysis
of Gallo-Romance palatalization proposed in this chapter could be reformulated 1n
her theoretical framework. The Gallo-Romance palatalization facts therefore argue
in favor of a feature geometry in which the palatal glide and the front vowels
are not only specified for a dorsal articulator node, but also for a coronal
articulator node. In this perspective, the palatal glide and the front vowels are
thus considered to be complex segments. There are a number of arguments in
favor of this view. First, there is phonetic evidence. Keating (1988) suggests, on
the basis of cross-language evidence from the UCLA X-ray database, that palatals
are more complex than palato-alveolars and that they are simultaneously coronal
and [+high,-back], while palato-alveolars are coronal but unspecified for tongue
body features. Second, corroborating evidence that yod and front vowels are
specified for both a dorsal and a coronal articulator node comes from the
different effects palatalization can have on consonants. With regard to the
palatalization of apicals Bhat (1978:70-71) notes that "as a result of
palatalization, apicals are changed into laminal consonants. That 1is, the articulator
18 changed from apex to blade, so that a wider surface of the tongue 1s brought
into contact with the alveolar ridge or the hard palate. We have considered this
as a case of tongue-raising. The above change is generally accompanied by a
retraction of the tongue from dental to alveolar position, and from alveolar to
prepalatal position.” The effects of palatalization on velars is described (cf. Bhat,
1978:72) as follows "the consonant [the velar] may remain as prevelar if the
change is slight, but may change into a palatal one (or even an apical-alveolar or

dental one) if the change is more marked.” It is clear that if the palatal glide
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were specified either for only a dorsal or for only a coronmal articulator node,
one could not describe the difference between a rule palatalizing a velar to a
prevelar consonant and a rule palatalizing a velar to a palatal or palato-alveolar
consonant (cf. Campbell (1974) for a discussion of the same problem in linear
phonology). If, on the other hand, j 1s specified for both a dorsal and a coronal
articulator node, then a change k¥ —» kJ(prevelar) before j can be described as
the spreading of the dorsal articulator node (with the features [+high,-back]) from
the j onto the preceding k as 1n (51a) and a change &k — ¢’
(palatal/palato-alveolar) before j as the spreading of both the dorsal and the
coronal articulator node (viz. the entire place node) from j to a preceding k as
in (51b).

(51a) kK —» kj/ - (516) k —» ¢'/ —
SLT\ SLT
place place place T NpJace
doraul dorsol coronol dorsal dors{ﬁonul

+h|g [—unt] +h|g —ont]

—back —back
Similarly, the different effects of palatalization on apicals can be described as 1n
(52).

(52a) t —» tj/ - (52p) t —» cj/ -
SLT SLT
place place place T \pluce
cor!:nul o :orsol coronol coronal doraol coronal

[
[+or|1t] +hig —ont] [+ant] +hig -ont]
[ bock] [ boclJ

Third, once 1t 1s agreed that the palatal ghde and front vowels are specified for
both a dorsal and a coronal articulator node, 1t 1s immediately explained why
cross-linguistically velars and coronals are more susceptible to palatalization than
labials (cf. Bhat (1978) and Foley (1977)). Bhat (1978:52) distinguishes two kinds
of palatalization. First, there i1s palatalization whereby the primary articulation of

the consonant that palatalizes changes and second, there is palatalization which
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merely consists of adding a secondary articulation without changing the primary
place of articulation. Velars and coronals are more susceptible to the first kind
of palatalization than labials Finally, there is a related 1ssue that has to be
mentioned. As already discussed 1n section 4.3, Bhat (1978 52) states that "a
following front vowel 1s the strongest environment that induces the fronting
(and hence the palatalization) of a velar consonant, Whereas a following yod
(palatal semivowe!) 1s an even stronger environment for raising (and hence
palatalization) an apical consonant.” If one wishes the feature geometry to reflect
this difference between yod and front vowels, this could be achieved by
stipulating that in the underlying representation a palatal glide 1s specified for a
coronal articulator node only, whereas a f{ront vowel 1s specified for a dorsal

articulator node only as 1n (53).

(53) Underlying representation of ) ond front vowels

J front vowel
pihce
coronal dorlsol

M.m/!\
[Fent] [-buckl]:%low]

The 1nsertion of a dorsal articulator node on j and of a coronal articulator node
on front vowels may then be thought of as enhancement rules in the sense of
Stevens, Keyser and Kawasaki (1988) who use the feature [+coronal]l to enhance
the feature [-back] for vowels and the feature 'back’ to enhance the feature
‘anterior’. However, 1t 1s clear that more research is necessary in order to decide
whether we need a level of representation in the grammar at which the palatal

ghde and the front vowels are differenciated 1n this way.
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CHAPTER FIVE

Early French Lenition: A Formal Account
Of An Integrated Sound Change

5.0. Introduction

In the evolution of French, a process of lemition occurred which consisted of the
spirantization  of  single intervocalic'  voiced stops, the voicing  of single
mtervocalic voiceless obstruents and the degemination of geminates.

In this chapter we will regard this classical topic of Gallo Romance linguistics
through the prism of recent theories of underspecification. In section 5.1, the
facts will be presented and a global description of the phenomenon will be
given. Section 5.2 will evaluate the descriptive alternatives offered 1n the
framework of nonlinear phonology. In section 5.3, a choice will be motivated
with regard to the alternatives presented In particular 1t will be shown that an
underspecification approach makes 1t possible to describe the second step in the
lenition process as an instance of grammar simplification. It also permits the
formulation of a principle that makes degemination a necessary consequence of
voicing. Insofar as the analysis defended 1s capable of viewing voicing as a
natural consequence of spirantization, and degemination as a compelling effect of
voicing, 1t corroborates the traditional view according to which lemition should be

considered an 1integrated sound change.
5.1. The facts
As noted above, lemition includes the spirantization of single intervocalic voiced

stops, the voicing of single intervocalic voiceless obstruents, and the degemination

of geminates It 1s usually assumed? that Romance lenition constitutes a set of

With respect to the term 'intervocalic’, we follow Martinet who uses i1t to cover

all instonces of single consonants preceded by o vowel ond followed either by o
2 vowel, a liquid, o glide or o nasal (cf Martinet, 1955 257)
For an 1llustration of this i1dea the reader 1s referred to Bichakjian (1972) and

Bichakjian (1977) ond references provided there
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interconnected changes of which the spirantization process forms the opening step,
followed by vowcing and degemination. In (1) below, the (reconstructed)

Gallo-Romance forms 1llustrate the spirantization process (henceforth SPI).

Classical Latin Gal | o—Romance French

(1a) habere > e [afere ) > avorr "to have'
nudum > ¢ [nulu ] > nu "noked’
pedester > o [pelgstrz] > peestre (Old Fr ) ‘on foot’
negare > . [nexcrg 1 >  nier 'to deny’

(1b) barbam > s [barba ] > barbe ‘beard’
tardum > [tardu ] > tard ‘late’
largam > e [large ] > large ‘large’

As can be observed in (1a), SPI affected all the voiced obstruents in intervocahic
position. The data in (1b) show that SPI failed to take place when the obstruent
was the second member of an intervocalic consonant sequence, even 1f the first
member was a sonorant.

Let us next consider the examples in (2).°

Claossical Latin Gal | o—Romance French

(2a) librum > [Ilﬂru 1] > livre ‘book’
tabutaom > [table ] > taoble ‘table’
nigrum > = [nexru ] > onorur ‘black”
Rhodanum > » [ro‘bnu ] > Rhone (top )

(2b) membrum > ¢ [mgmbru ] > membre *port ,member’
mordere >« [mordrg ] > mordre 'to brte’
ungulam > e [ugglu ] > ongle ‘nail’ '

The data 1n (2a) serve to 1llustrate that SPI also took place if the voiced plosive
was preceded by a vowel and followed by a sonorant. The forms in (2b), on the
other hand, indicate that a preceding consonant had the same blocking effect on
SPI as 1t had in the examples given in (1), where the focus was followed by a

vowel.

Traditional scholaors assumed that b before | (original or derived by the voicing
of pl) become geminoted and that therefore b did not spirantize in this context
The fact that stressed o 1n [doblu] did not diphthongize ond the fact that
stressed a, as in tdbula > table, did not become e, which changes normally
occurred 1n open syllaobles, seem to support this view Similarly, on the
assumption that f doubled before o liquid, i1t con be explained why f did not
voice before a liquid, as in (4b), (see Bourciez, 1974 172-173 and Fouche,
1961 824)
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The data 1n (3) and (4) 1llustrate the voicing process (henceforth VOI)*

Classical Latin Gal lo-Romance French

(3a)ripom > & [ ribo ] > [rlpa 1> rive 'bonk”®
locare > o [ logare ] > » [Io,urE ] > louer ‘to rent’®
pesare > o [ pezore ] > « [pezer ] > peser ‘to weigh’
vitam > o [ wvide ] > ¢ [vida 1> vie ‘life’
malefatium> e« [ malovatju] > « [melvars ] > mauvais ’bad’

(3b)compum > o [ tSampu ] > v [ t;umpz ] > champ  ’field’
arcum > o [ orku ] >« [ arkg ] > are ‘arch’
portam > o [ parta ] >« [ pdrta ] > porte *door’
ursam > s [ ursa }J >« [ ursa ] > ours ‘bear(female)’
infernum > s [ anfernu ] > « [ inferne) > enfer  ‘hell’

(4a)duplum > « [ doble ] > « [ doble ] > double ‘'double’
oprilem > * [ abrile ] >« [ afriiv } > ovril ‘april’
auriculam > s [ aurigla ] > e [ orifla ] > oreille *ear’
locrimam > ¢ [ lagrima ] > = [ Ia‘rama] > larme  “teor’
fratrem > o [ fradre ] > [ frzdre ] > frére “brother’
r1tmum > = [ ridmu 1>« [ ridme 1> rime *rhyme’
insulam > ¢ [ isula J>[ 1zta ] > fie *i1slaond’
sifrlare > + [ siflare ) > o [ sifler ] > siffler 'to whistle’

(4b)rumpere > = [rumpre ] >« [ rompre ] > rompre ‘to breaok’
circulum > o [tsgrkio ] > e [ sgrklg ] > cercle ‘circle’
alterum > » [altro ] > [ altr& ] > autre  ‘other’

The contexts that triggered VOI exactly match the environments where SPI
applied, as 1s shown by the forms 1 (3) and (4). If a single consonant was
preceded by a vowel, SPI and VOI occurred Furthermore, voiceless plosives
became subject to SPI after being affected by VOI. As a result of these changes
the only voiceless intervocalic obstruents that remained in later Gallo-Romance
were those resulting from the degemination of double consonants.

In (5), examples are given showing that geminates, whether original, as in (5a),
or derived by syncope and/or assimilation, as in (5b), were neither affected by
SP1 nor by VOI. The fact that geminates failed to feed both SPl and VOI
permits us to date degemination (henceforth DEG) after these processes (cf.
Bichak yian, 1977).

4 If the clusters 8'r or z'r were created by syncope as in, for exomple, essere

>¢[ ssr ], o stop was inserted between the sibilant and the liquid, which, for
this example, yielded estre ‘to be’ For o comprehensive discussion of this
process i1n a nonlinear framework we refer to Wetzels (1985) and Clements (1987)
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Clossical Latin Gal lo—Romance 0ld French

(5a)abbom > ¢ [abba ] > abe *abbot’
saddubbare > ¢ [oddobberti ] > adober *to knight a person’
sufficere > o [soffitsers] > sofire 'to suffice’
vaccam > ¢ [vottsa ] > voche ‘cow’
cessare > s [torssarg ] > cesser ‘to cease’
guttam > s [gotta ] > gote ‘drop’
cappam > ¢ [tsoppa 1 > chape *(over)coat’
(5b) ruptam > » [rotto ] > rote 'road’
subtile > » [sottilg ] > sotil ‘smort,sly”’
subitomentum > ¢ [sottomgntu] > sotement ‘suddenly’
caopsam > « [tsassa ] > cheosse ‘'chest,bin’

5.2.  Some alternative ways of formalizing SPl and VOI
5.2.1. Current approaches to underspecification

In this section we will show that nonlinear phonology offers three ways of
formalizing SPI and VOl. Both processes may be described as feature-filling rules,
as deletion-cum-spreading processes or as feature-changing rules. A feature-filling
formulation of the rules presupposes a descriptive framework that allows for
underspecification. At present, two alternative theories of underspecification are
available: one set out by Kiparsky (1982) and elaborated in Archangeli (1984)
and Archangeli and Pulleyblank (1986), the other developed by Steriade (1986)
and redefined by her in Steriade (1987). There are two basic differences
between the two approaches. The first one concerns the extent to which feature
values are left unspecified in underlying representation (UR). In the former
approach only those feature specifications are present in UR which are both
marked and unpredictable. In the latter proposal, only the values which are
predictable from feature-cooccurrence restrictions are systematically left out of
UR. Disuncuve feature values are underlyingly specified, unless there is
empirtcal evidence to the contrary.®> The second disunction between the two

approaches involves the nature of the rules supplying the underlyingly absent

5 The noture of what counts os empirical evidence is relaled to Steriade’s view on

how assimilation operates. We shall be more explicit on this issue below.
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feature specifications. To 1llustrate this difference, let us consider the consonant

inventory of a hypothetical language L, given 1n (6).

(6) ptkmnicr
bdg
s
2

In L, the feature 'voice’ 1s redundant within the class of sonorants. Within the
class of obstruents, however, voicing 1s distinctive. Let us suppose that the

consonantal segment inventory 1s underspecified 1n the UR of L as in (7).

(7) p t k b d g s z mn I r
son - -~ - - - - - - + + + +
voice + + + +

The redundancy rules tn (8) supply the underlyingly blank feature values for

'voice’.

(8) a) [Bvoice] —» [+v0|ce]/ l: - ‘I

+son

b) [evoice] —» [—vonce]/ -

2]
Rule (8a) introduces the non-underlying feature value [+voice] within the class of
segments for which the feature value for 'voice’ 1s predictable Rule (8b) supplies
the non-underlying [-voice] specification within the class of segments where both
values of ’voice’ occur freely and where consequently the voicing opposition 1s
distinctive. Steriade (1987:341 342) calls the value which 1n the given system 1s
introduced by rule (8a) a redundant value (R-value), the rule that supplies 1t a
redundant rule (R-rule), and the segmental class to which the R-value 1s assigned
the redundant class (R-class) with respect to that feature. The value that 1s
introduced by rule (8b) 1s called a distinctive value (D-value), the rule supplying
1t a distinctive rule (D-rule), and the segmental class to which the D-value 1s
assigned the distinctive class (D-class) of segments with respect to that feature.
So, for Steriade, the relevant distinction among redundancy rules 1s that between

those providing R-values and those providing D-values.  Archangelh and
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Pulleyblank (1986) disunguish two types of redundancy rules: Default and
Complement rules. The former not only express what they consider to be
universal restrictions on feature cooccurrence, but also introduce the feature
values that are considered to be universally unmarked. The latter are
language-specific rules and assign the opposite value of an underlying specification
for a feature in case no Default rule 1s available to accomplish this, a situation
which might occur if there 1s language-internal evidence to select an unmarked
feature value as the underlying value for a given feature. The basic difference
between Default and Complement rules 1s then a distinction between universal
and language-specific redundancy rules. Steriade's R-rules and D-rules introduce
nondistinctive and distinctive feature values on a language-specific basis. Hence,
a feature—cooccurrence restriction need not be universal in order to define an
R-class of segments for a given feature.

Let us briefly illustrate the differences between the two approaches by means of
the sibilant harmony rule of Inesefio Chumash. On the basis of Poser's (1982)
study, Steriade (1987) observes that Chumash maintains a lexical contrast between
s and § provided by the feature ’anterior’. The coronals t, [ and n are always
alveolar. Within a word, the rightmost sibilant, whether s or 5. triggers ‘anterior’
harmony mn the preceding sibilant. Intervening segments, even ¢, !l and n, are

transparent to the harmony rule, as illustrated by the data in (9).

(9)a) ksunonus '] obey him’ /k + sunon + us/
b) kBunots ‘'l am obedtent" /k + sunon + 8 /
c) §op|t§'olll 'l have a stroke of good luck’ /s + api + ts 0+ it/

d) sopits”olus 'He has o stroke of good luck’ /e + api + tsho + us/

Since underlying s turns into 5, as 1 (9b), and underlying § changes to s, as in
(9d), Steriade assumes that both values of the feature 'anterior’ are present at the
stage of derivation where sibilant harmony applies. Moreover, given her claim
that phonological rules operate under the condition of strict adjacency between
trigger and target, the transparency of (, ! and n with respect to sibilant
harmony in Chumash 1s taken as evidence that these segments are unspecified 1n
UR for ’anterior’, a necessary condition for the sibilants to be adjcent on the

‘anterior’-tier.
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Within the Chumash coronal system ¢t, ! and n belong to the R-class of segments
with respect to the feature ‘anterior’, which 1s expressed by the redundancy rule
(R-rule) 1n (10).

(1@) R-rule for [anterior] [eant] —» [+ant]/— -]
+cor

L_°°"tJ

On the other hand, the sibilants 5 and s belong to the D-class of segments with
respect to the feature ’anterior’. In Archangeli and Pulleyblank's (1986) approach
to underspecification the umiversally marked (negative) value for ’anterior’ would
be chosen as the unpredictable underlying value. A Default rule, which 1s part
of Universal Grammar, would supply all other Chumash coronals with the then
predictable positive value for this feature ([+cor]s[+ant]). However, as Steriade
shows, what 1s required for the description of sibilant harmony in this language
1s a stage 1n the derivation where only the sibilants, but not the other coronals,
are specified for the feature ’'anterior’. Steriade (1987) provides abundant evidence
showing i1n one language after another that, if one wishes to respect the locality
conditton according to which phonological rules operate under strict adjacency of
trigger and target, R-values must be left out of UR. Moreover, since there are
only few languages (Lyman’s Law in Japanese and Finnish Harmony) where a
case could be made for missing D-values 1n UR, she claims that the unmarked
situation for D-values 1s to be present in UR Deviation from this situation 1is

only possible on the basis of strong empirical evidence.
5.2.2.Feature filling, Deletion-cum-Spreading and Feature changing

Let us show next that both VOI and SPI can be formalized as feature-filling
processes. Although the kind of underspecification necessary to achieve this 1s of
a radical type, and as such more akin to Archangeli and Pulleyblank's ideas on
the matter, we shall nevertheless adopt Sterade’s terminology, thereby
anticipating upon a more detailed account of Gallo-Romance lenition, which will
be closer to Steriade’s underspecification principles. In (11) we present a feature

analysis of Late Latin and Early Gallo-Romance consonants to the extent which

6 We shall assume thot the difference between aingle consononts and geminotes 19
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is relevant for the present discussion.®

(1) P TKBDGTF S MNILR J W VOWELS
son T Lk 2 I +
cont -~ - - — - - + 4+ - - + + + + +

voice -~ - - + + + - = 4+ + + + + + +

If we leave the R-values for the features 'voice’ and ’continuant’ unspecified, the

system in (11) emerges as in (12).

(12) P T K B DG F S M N LR J W VOWELS
son - - - - - - - - 4+ + 4+ + + + +
cont - -~ + +
voice - -~ - 4+ + +

The R-rules in (13) will provide the unspecified feature values in underlying
structure.
(13) o) [econt] —» [—Vcont]/ - d) [evoice] —» [—voico]/ -
+s0on =-son
ynas +cont
/
b) [@cont] —» [-cont] / - e) [Ocont] —>» [-cont]/ -
/' |-son +voice
+high -son

¢) [ovoice] —» [+voice]/[ —J
+son

If VOI and SPI are to be formalized as feature-filling rules, we need to leave
unspecified the D-values for the features ’voice’ and ’continuant’, which are
distinctive in the class of consonants that undergo these rules. We therefore need

to start from an underlying system as given in (14).7

expressed on the timing tier. See (5) above for examples of Gallo—Romance
geminales.

From the above summary of Steriade’'s views on underspecification one would
correctly conclude thot we either have to provide evidence for leaving out
D-values from UR or that the feature values thot are left unspecified can be
considered redundant. In section 5.3.2 below we shail defend the claim that ot
the point in time when SPI ond VOI became productive, ‘continuant’ and ‘'voice’
could be predicted with R—rules.
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(14) P T K B8 D G F S MN L R J W VOWELS

son - - = = = = = - 4+ + + + + + +
cont + +
voice + + +

The D-rules in (15) will fill 1n the mussing D-values.
I
[ -

(15) a) [6cont] ——= [-cont] ;o -
L—aon_l

b) [@voice] —» [-voice] /}_ -
l —son
SPI can now be formulated as the feature-filling process (16).

(16) Spirantization as F—Filling

-son |
1

+vorce
[econt] —» [+cont]/ L - _J

1
i

X1 X2 Word internally

N(ucleus)

(X1 adjocent to X2)
The feature-filling formalization of VOI 1s presented 1n (17).

(17) Voicing as F-Filling

-
r—son

[evoice) —» [+voice]/ l_ -

X1 X2 Word internally

N(ucleus)
(X1 odjacent to X2)
Some clarifying remarks regarding the rules (16) and (17) seem necessary. First,

1t should be noticed that the conditioning environment for SPI and VOI has been

defined as postnuclear posmorl.8 The adjacency condition stipulated for these

5 Recall fn. 1.
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rules will not only prevent ‘long distance’ effects, but also block the application
of either rule to completely as well as to partially geminated clusters As a
matter of fact, VOI interacts with at least one other rule of Gallo-Romance,
Cluster Voicing, which creates linked structures to which VOI 1s 1ndeed
1napplicable. Given that both timing units of a geminate cannot be adjacent to
the X\ dominated by N, Schein and Steriade’s Uniform Applicability Condition
(UAC) (cf. Schein and Steriade, 1986:727)° will prevent (16) and (17), 1n the
proposed formulation, from applying to geminates, which 1s precisely what we
want 1n light of the data in (5a) and (5b). Furthermore, because we follow
Schein and Steriade (1986:697) 1n assuming that linear precedence can only be
defined between root nodes or between skeletal units, the skeletal units belonging
to the left-hand context N(ucleus) and to the target obstruent are included in the
structural descriptions of both (16) and (17). Moreover, rule (16) must apply
before the I>-rule (15a), and rule (17) must apply prior to the D-rule (15b). The
appropriate ordering 1s guaranteed by the Elsewhere Condition (CC) (cf. Kiparsky,
1982). Finally, 1n Steriade (1986), a constraint 1s proposed stipulating that, 1f an
intermediate representation contains R-values of a given feature, 1t contains
D-values of that feature as well. This constraint will order a D-rule for a given
feature always prior to the R-rule for that feature. In Steriade (1987), this
constraint 1s not discussed, probably because there 1s little evidence for missing
D-values at all. Here we shall assume, i1n line with Steriade (1986), that, if a
D-rule and a R-rule for a given feature co-exist 1n a language, the D-rule takes
precedence over the R-rule. From this assumption, 1t follows that neither VOI
nor SPI could be profitably described as feature-copying or as feature-spreading
processes, because 1n both cases the necessary presence of R-values would force
the presence of D-values, annihilating the possible advantages of an
underspecification approach.

Another way of formulating SPI and VOI which nonlinear phonology makes
possible follows from viewing these processes as feature-dissociation rules. In
particular, SPI can be formulated as a rule in which the dissociation of the
feature [-cont] of the stop goes hand 1n hand with the spreading of the feature

[+cont] from the preceding vowel. Similarly, VOI can be described as the

9 Hoyes’ Linking Constraint (cf Hayes, 1986) would equally prevent the rules from
applying 1o geminotes For a discussion of the different implications of the
Linking Constraint and the UAC, c¢f Schein aond Steriode (1986)
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dissoclation of the feature [-voice] of the obstruent with concomitant spreading of
the feature [+voice] from the left-hand vowel. Since the presence of the
R-values of the features 'voice’ and ‘continuant’ 1s required on sonorants, both
rules can of course only be effective after the application of the R-rules in (13)
and, by implication, the D-rules in (15). The formalization of SPI and VOI as

feature-dissociation processes might take the form as provided 1n (18) and (19).1°

(18) Spirantizaotion as Feature Dissociation

X1 X2 skeleton
i

NS root tier

laryngeal tier (LT)

?
!
| .
i [+voice]
//4 supralaryngeal tier (SLT)
[—co;s] [~20n

Lfcons

_ - i oral cavity tier
i -

{+conl] [-cont] Word internally
(X1 and X2 are odjacent)

(19) Voicing as Feature Dissociation

x1 X2 skeleton
4 root
/ \ sLT
[-cons] —son
+cons

L - LT

[+voice] [-voice]
Word internally
(X1 ond X2 odjacent)

Again, the condition on adjacency between the skeletal slots of trigger and target
in the structural descriptions of rules (18) and (19) will, by virtue of the UAC,

prevent (18) and (19) from applying to geminates.

1o In the representotion of the processes, we have followed Clements’ model of

feature representation (cf Clements, 1987).
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A last possible way to formalize SPI and VOI consists of describing both
processes as feature-changing rules. SPI might be formulated, after the application
of the R- and D-rules, as the change from a [-cont] to a [+cont] voiced stop and
VOI as the change from a [-voiced] to a [+voiced] obstruent as illustrated in (20)

and (21), respectively.

(20) Spirantization os Feature Changing

X1 X2 X1 X2 skeleton
/ 4 root tier
\ \ LY
[+voice] —» [+voice]
‘ { sLT
[-cone] r-son [-cons] ~son
L+cone] +cons
w v oral cavity tier
[-cont] [+cont] Word internally

(X1 and X2 ore adjacent)

(21) Voicing os Feacture Changing

1 X2 skeleton

x1 X2 X
/ root
—> SLT
[-cons] ~son [-cone] —son "~
+conn] [+cons_|

[-voice] [+voice]
Word internally
(X1 and X2 adjacent)

The UAC again blocks the application of either rule (20) or (21) to geminate
structures. There seems to be no a prior1 reason for considering one formulation
superior to the other. In section 5.3.2 we shall explicitly address this question.

Let us just note here that the processes represented in (18) and (19) seem to

n Pope describes SP]1 aond VOl os follows. "Vowels are all voiced aond open, in the

early period of the language their characteristics exercised a marked influence
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reflect the traditional view of SPI and VOI more closely.11
5.3. The Integrity of Lenition
5.3.1. The relevance of syllable structure

It has often been claimed in historical studies that intervocalic and syllable-final
positions must be considered weak positions. With respect to phonological change,
this view was meant to provide a kind of explanation for the observation that
in these contexts consonantal changes follow a predictable course, of which the
final stage 1s their complete dissolution. In a number of recent studies, instances
of lenition, both 1inside and outside the Romance area, have been described as
being conditioned by syllable structure. From the point of view of rule typology
it would be worthwhile if 1t could be shown that all occurrences of consonantal
weakening originate in the syllable coda. Here we shall examine whether this
idea can be advantageously transferred to the Gallo-Romance situation.

In Amastae (1986) three Spanish dialects are discussed, Northern Mexican,
Bogotano Columbian and American-Mexican, where the voiced stops b, d and g
in medial obstruent + higuid clusters may be produced as either stops or
fricatives. Voiced stops are produced as fricatives more often 1f they are preceded
by a stressed vowel. Since, according to Amastae, a preceding stressed vowel
favors the attraction of a following consonant into the coda position, a rule of
ambisyllabification 1s postulated which 1s sensitive to stress. In this way, the
spirantization phenomena of these dialects can be interpreted as cases of
syllable-final lenition or, as he also terms 1it, syllable-final weakeming. In
Danish /p, t, k, d, g, 1,/ are produced as [b, d, g, ¥ 3] 1 syllable-l1nal
position and 1ntervocalically, if the following vowel 1s reduced and unstressed.
Clements and Keyser (1983:80-83) propose a rule creating ambisyllabic consonants
1n the latter environment. Again, a syllabification rule permits one to subsume
the contexts triggering lemition under a single syllable-based generalization.

The examples given in section S.1 show that SPI and VOI apply to syllable-final

on the pronunciotion of single breathed and plosive consonants that stood
either between vowels or endsd a word after o vowel" (1956.136).

Following standard views on syllabification, we have considered a single
consonant in intervocalic position to be syliable initial. On the other hand, t

173



consonants as well as to syllable-initial consonants when preceded by a vowel.'?

All syllable-initial consonants that undergo SPI and VOI can be made

syllable-final if we postulate tule (22) which creates ambisyllabic consonants.

]

[

(22) o o

In this way, SPI and VOI could easily be formulated as syllable-final lemition
processes. One advantage of interpreting SPI and VOI as syllable-final lemition 1n
Gallo-Romance 1s that 1t provides an elegant way of expressing the contextual
coherence of these changes with the final step in the lemition process: DEG.
Gallo-Romance only allowed geminates intervocalically. Therefore, a theory of the
syllable which includes a timing tier would predict that the first timing point
of a geminate joins 1nto a rime with the preceding nucleus. Degemination can
consequently be formulated as a process deleting the coda slot of a long

consonant, as 1n (23)

(23) .

A
YR

However, 1t can be shown that there exist some important structural differences
between the Gallo-Romance situation and the situation that we find in the
dialects discussed by Amastae as well as Danish.

First of all, in Gallo-Romance SPI and VOI took place independently of stress,
which 1s shown by the forms ngdus and pedéster in (1), 1n which stress precedes
the consonant to be weakened 1n the former example but follows 1t 1n the latter.

In general, however, rules creating ambisyllabic consonants are almost always

as in ritmum (>rime) 18 considered to be a syllaeble—final consonant, since
netther 1n Classical Lotin nor 1n Gallo—Romance 13 tm possible word—initially,
and no phonological arguments exiat Lto consider tm a possible onset
word-internally
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conditioned by stress, as for instance those postulated by Kahn (1976) and
Gussenhoven (1986) as well as those discussed above for Danish and Spanish.
Second, 1t has been claimed that ambisyllabic consonants, 1n languages with
contrastive consonant length, are 1nterpreted as long consonants (cf Vogel,
1977:91). Given the data in (5), clearly what we want i1s to prevent SPI and
VOI from applying to geminates. Therefore rule (22) cannot be assumed for
Gallo-Romance, because 1t would have the effect of blocking SPI and VOI 1n all
the cases where they should apply. We conclude therefore that Gallo-Romance
does not provide compelling evidence for the reinterpretation of intervocalic
position as syllable final position and that the relevant environment for lemition
seems to have been postnuclear position. It should finally be noticed that DIG
1mm 1ts simplest possible form can be formulated as the unconditioned rule (24),

since geminates only occurred intervocalically.

(24) C\ cC —» [
\/ |
[xf] [xf]

If SPI and VOI indeed applied syllable-finally, this context-free formulation
would obscure the contextual similarity between DEG and these rules Since, on
the basis of the above given arguments this hypothesis has become implausible
anyway, this 1s not too regrettable a consequence. What the straightforward
formulation of DEG shows 1n any case 1s that a marked configuration 1s
transformed 1nto an unmarked one. In the following section we shall

concentrate on this aspect of lenition.
5.3.2. The relevance of lexical representation

Probably the most interesting aspect of lenition concerns the question whether or
not its different stages represent a umfied sound shift (cf. Bichakpan (1972) and
(1977)). Functional linguists, like Martinet (1955:267 268), have defended the
view that 1t embodies a sequence of 1interconnected changes, explaining the
phenomenon as a chain reaction caused by the tendency for the geminated series
to ssmplify. Given the chronology of the various steps, which we recaprtulate in

(25) below, the view of Gallo-Romance lenition as a push chain does not seem
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obvious. One would 1n that case expect Degemination to constitute the opening
step, immediately followed, already during 1ts variable or optional stage, by

Spitantization and Voicing

I—1—I—1 I—1—1

(25) | pplp Ibb {b |t |t [dd |d [kk [k lgg |g Ift |t fes |o |
|———— I— = — = — = |— | = |— | = |— | = | — = |——|
|Laum-n||||P||||5||||||1||
lz=3theent | | 1 P11 1 190 10 b g
|—————— | — = |— | = | — | = |— | = | =] = | — | — | — | —=}—]—]
l[46thcent | b1 | | 41 1 & del 1 1 vl |zl
|—————— | — =l — = | — | = |— | = |— | = |— | = | — = —[—|
Is-6th cent | IBT 0 & 1)L L0 1yt 11 Vb
|———— | — [~ |— = | — = | — = | — | = | == | — ] ———|
|7-8th cent Ip | b | It | lda | | LA A PR

b=t —l—=—I—=1—I—1 |—1——I—I

The chronologv established rather suggests a drag-chain evolution, led off by the
spirantization of voiced intervocalic stops. Also the fact that SPI created segments
which consisted of a combination of features so far unattested in the language
{[ strident, +continuant, +voice]) 1s consistent with a drag-chain view of
Gallo Romance lenition. The spirantization of voiced stops siumply did not threaten
any other segment’s territory. On the other hand, the phonological space left
vacant by this sound change permitted the voiceless series to adopt a voiced
articulation, without loss of phonological distinctness Even 1if, in a very
abstract view, the mere presence of geminates were considered the cause of the
system’s instability, 1t would not make much sense to refer to the push-chain
principle. We could really only say that the geminates were the cause for some
chain of changes to be set in motion, and in this view, then, all chains are
push-chains. Also, in the specific Gallo-Romance situation, 1t would be hard to
understand why the pressure of the impending degemination manifested 1tself
first 1n the voiced stop series This is all the more surprising because voiced
geminates were Very scarce in Gallo Romance If the geminates really exerted
pressure on the system, one would expect, i1n the absence of some supplementary
explanatory principle, this pressure to have been most noticeable 1n the voiceless
series. As a matter of fact, a better explanation can be provided by referring to
some notion of naturalness with regard to sound changes: given the pressure
exerted by the geminates, the intervocalic consonant system 1s first affected in 1ts
weakest members. If 1t could be demonstrated that a system exploiting a length

contrast on consonants always eliminates the length oppositions by following an
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evolutionary path prescribed by the consonantal strength hierarchy, rather than
by, say, straightforward degemination, such a scenario would have to be
envisaged. Although the way 1n which the Romance languages developed 1s
paralleled by similar evolutions in other languages, for instance Celtic, we doubt
if 1t would be justified to promote this course of events to a universal of
phonological evolution. What we do know, however, 1s that spirantization can be
immplemented in systems that do not contain geminates. Therefore, the conclusion
seems warranted that whatever fact 1s at the source of sprrantization 1n the
latter group of languages mught also be capable of triggering spirantization in the
former group. As things stand now, therefore, 1t appears that no strong evidence
can be advanced against a down-to-earth drag-chain view of Gallo-Romance
lenition, where the 1mitial evolution of the weakest series vacates the necessary
space for the voiceless stops to adopt a voiced articulation, etc. Ihe i1mportant
question, however, 1s whether a drag-chain view of Gallo Romance lenition will
allow us to maintain the supposition that we are dealing with an integrated
sound shift. In other words, how can it be explained that, once spirantization
was accomplished, the steps that followed represented a compelling, or at least a
very likely consequence? This, then, 1s the central issue that we will address
here. Adopting Steniade’s principles of underspecification, we will show that each
single step 1n the process of lenition affects a feature whose phoneac realization
has, as a consequence of the preceding step, become predictable by R rules.

Let us, to begin with, reconsider the consonantal system as 1t existed 1n classical

Latin. A representative subpart 1s given 1n (26).

(26) t d s | (z2) tt dd ss | (z22)
| |

voice - + @ | (+) -+ 0o | (+)

cont - @ + | (+) - e + | (+)

strid 0| (@) e | (o)

In (26) we have assumed that the feature ‘strident’ can only be present 1n a
phonological tree representing a non-sonorant segment and only 1f the feature
‘continuant’ 1s positively specified. This means we can dispense with a R-rule
introducing the feature [-strident] for stops. For continuants, stridency can be lelt
blank because 1t 1s predictable from feature co-occurrence restrictions. More
interesting with respect to the future evolution of the system in (26) are the
R-rules that fill in the missing values for ‘conttnuant’ and ‘'voice’. We repeat

them in (27a-b).
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(27-a) [@cent] —» [~cont] / [—-;n -!

+voice
—

- "
(27-b) [@voice] —e» [-voice] / [—son J

+cont

It 1s not difficult to see that rules (27a-b) can only exist in a system that lacks
voiced continuants. Had they been present, voicing would have been contrastive
for continuants and continuancy for voiced obstruents (It 1s only for expository
purposes that we have included voiced continuants 1n (26) above). As a matter
of fact, given the system 1n (26), the first step of lenition could be formulated
as an event whose effect on the phonological component of classical Latin merely
mnvolved a redefinition of the distribution of predictable feature values. The

necessary rules are given in (28).

(28) -
-son
+voice

|
a) [econt] —» [+cont]/)(1 X2 Word internally
| (X1 odjacent to X2)

b) [@cont] —» [-cont]/ [—e_on ] Elsewhere
(]

+voic

Unfortunately, by analyzing SPI as a feature-filling rule, we have to solve two
major problems. One 1s of a formal nature. It concerns the question whether both
rules (28a,b) can function simultaneously 1n a system like (26). The answer 1s
no. Why this 1s s0 becomes clear when we apply the specific case of (28) in
order to get the positive value for ‘continuant’ 1n (26). At this point of the
derivation, rule (27b) cannot function as an R-rule anymore, because 1t introduces
a distinctive value into the class of fricatives. We might try to circumvent the
problem by replacing (27b) by a set of R-rules that first introduce the values
for ’strident’, which will enable us to predict [-voice] for s from both
[+conuinuant] and [+strident], as 1n (29).

It now appears that the problem is still with us, though 1n a different guise:
rule (29b) wrongly claims that [+strident] 1s predictable for continuants. The
reason for the problems 1s not difficult to discover. If we want a unique

underlying system of consonantal contrasts and at the same time predict both d
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(29) (o) [@strident] —> [-strident] ; E -
| +voice

, +cont

(b) [@strident) —> [+strident] =~ -

(c) [@voice] —> [-voice] / —_—
-son
+cont

:+stri

1.

and 4, (26) is insufficiently specified, We either have to make 'voice’ contrastive
throughout the system of obstruents (cf. (30b), or else introduce distinctiveness

for stridency, as illustrated in (30a).

30) o t d4d, s b t 3d s
(3e) o) : \ , ) :
voice | - + -] voice | ~ + -
cont | - -] + conl | — -] +
stri | - + stri | -] (]

Rules (28) and (29) can now without any problem apply to (30b) 1if we add to
the SD of (29b) the specified feature [-voice], and eliminate (29c) which has
become superfluous. System (30a) can be made to work i1n a similar fashion.
The second problem is of an empirical nature, and regards the way sound
changes operate. It would not be realistic to assume that (28a,b) came to replace
(27a) instantaneously. Certainly, SPI went through an optional stage, which
implies that SPI could not in the beginning have functioned as an R-rule. Only
if an unorthodox interpretation of the elsewhere condition were adopted,
according to which (28b) were permutted to fill out voiced obstruents as
[-continuant] 1n any context, including the lenition environment (henceforth LE),
would we arrive at completely specified surface representations. However, unless
properly constrained, this interpretation of the elsewhere condition is certainly
undesirable. It can moreover easily be avoided if we admit that SPI was a
feature-dissociation or a feature-changing rule as long as 1t was optional. The
rule’s optionality itself guaranteed the unproblematic recoverability of underlying
d. It is important to observe that, if we adopt the feature geometry proposed in
Wetzels (forthcoming) which we have discussed at the end of the previous

chapter, SPI cannot be described as a feature-dissociation process. As mentioned 1n
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the previous chapter, Wetzels’ feature geometry differs from the one proposed in
Clements (1987) in that the feature ’continuant’ directly dominates the place
node. As a consequence any manipulation of the feature ’'continuant’ always
effects the place node it dominates. In a feature-dissociation formulation of SPI
this means that the spreading of the feature [+continuant] from the vowel to a
following voiced 1ntervocalic stop automatically entails the spreading of the place
features from the vowel to the following voiced stop, which evidently produces
the wrong results. We consequently conclude that optional SPI was a
feature-changing rule, possibly described as the feature-changing operation (20),
which applied after the blank [features had been specified. We propose the
principle given in (31).

31

A feature-changing rule Rc that changes aFi into -aFi
for a (class of) segment(s) Z in the context W is a
natural innovation in a grammar where the value of Fi
is predictable by an R-rule for Z in W.

With regard to the change b, d, g —» [ﬁ. 6, y]. principle (31) makes the
prediction that it more easily occurs in a system /that lacks voiced continuants
than 1n a system which has, for example, v and z next to f and 5.3 It is also
predicted that the presence of geminates 1s irrelevant to the matter, because the
same R-rules could be formulated in the absence of geminates. One language
which is suitable to test these predictions at least in part 1s contemporary
standard Spanish.

In Castihan Spanish the features ’'continuant’, 'voice’, and ’strident’ are necessary
to distinguish 1n UR ¢, d, s and 6. As 1n classical Latin, [-continuant] is
predictable for voiced stops, and [-voice] for fricatives. In 1intervocalic position, b,
d and g appear phonetically as [o0], [0] and [y]. Since there are no geminates in
Spanish, a causal relation between the presence of geminates and the existence of
SPI could not possibly be defended. However, because of the predictability of
continuancy (z and v do not exist), (31) predicts that SPI i1s a natural rule in

the phonologv of Spanish.

13 A fully orticuloted theory of sound change should toke into account the context
n which o change occurs. This will explain why not all d’s change into 6.
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There 1s another early French sound change which deserves attention 1n
connection with principle (31). In voiceless intervocalic obstruent clusters, k was

spirantized, as in the examples given in (32).

Class. Latin Gal lo—Romance French
(32) faktum > s[foxtu] > e[fajt] fait *fact’
aksem > s[axse] > s[ajs] ais ‘plank’

What is surprising about this change 1s the fact that all other clusters of
obstruents assimilate to become geminates. Why, one wonders, did only k follow
a different course? Traditional scholars (as reported in Pope, 1956:6) have sought
the explanation 1n the Celtic substratum. However, a glance at table (12) tells us
that k 1s the only voiceless stop for which the value for the feature ‘continuant’
1s predictable. Therefore, the change k ---» x can be considered a natural rule
addition, which was more hkely to occur than, say, p — o or t —> 0. It
seems then that the explanation for the aberrant behavior of k must be sought
in the phonological system rather than in the articulatory habits of the Celts.

Let us now consider the situation which emerged when SPl became obligatory.
It has become clear from the foregoing discussion that there are a number of
ways of describing Gallo-Romance phonotactics that are equally adequate from a
formal point of view. We can now decide to make SPI a feature-filling rule
that acts upon the underlying systems {(30ab), or we can retain SPI as a
feature-changing rule. There 1s, however, yet another possibility, which s
actually the one we want to defend here. In order to see how this possibility is

arisen consider the systems in (33) and (34).

(33) t 9 s R-Rules: a) [Ocont]—>[+cont]/ -
—son in LE

!
|

voice | @ + - +voice
| s -t
!

- -] +
e o ( b) [econt] —>[-cont]/ I’ - 7| elsewhere)
—-son
_fvoicﬂ
¢) [@voice]l a[-voice]l/l - ]
-son
L —cont_

d) [onri]—o[—stril/ r- 7
-=son

+voice
+cont |
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e) [Ostrl]—»[+alr|]/'— _i
t-aon

+cont
—vonca’

(34) |t 8§ s R-Rules 0) [vaca]-.[—volce]/" - A
}—— l-aon

voicel @8 © @ L—cont

cont | - + 4+ =
str | - + b) [Ovovce]—»[«wo-co]/' -

o]

c) [Ovolce]-.[-VOICO]/'_ -
—son
l:etru‘

The systems given 1n (33) and (34) have been set up exclusively on the basis of

the lemition environment, where ¢ and s contrast at the surface with 0. Again,
we observe that these systems could not be extended outside LE without serious
descriptive consequences. The problems are of a familiar kind If we posit (33) as
the unique underlying system, we must add (33b) to the set of R-rules. This, 1n
turn, causes (33c) to introduce a D-value outside LE, which would be mn conflict
with our premisses. In system (34) [+continuant] has been lexicalized. Formally,
this destroys the possibility of predicting d outside LE. Again, if ‘continuant’ 1s
left blank, the introduction of the negative value for this feature will create a
class of segments for which 'voice' 1s distinctive.

We will for the moment 1gnore the overall implications of having an underlying
system that 1s valid for the lenition environment only and concentrate upon our
aim which is to establish a relationship between SPI and VOI The system which
enables us to achieve prectsely this 1s the one in (34), because there the feature
that 1s going to be affected by VOI 1s predictable by R-rules for the entire class
of single obstruents. So, if we can make a case for (34), we can refer to
principle (31) 1n order to explain the addition of VOI to the grammar. One
question that should be asked 1s whether a principled choice can be made
between (33) and (34). Confronted with a number of alternative systems which
are descriptively adequate, the language learner must find a way to decide which

system 18 to be preferred. We will hypothesize that his choice 1s determined by
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principle (35).

3%5)

Given two alternative systems A and B, both of which
contain the redundant as well as the distinctive
feature values necessary to describe the class of
segments Z in the context W, A is preferred over B,
if for some feature Fi in A, the value of Fi is
predictable for a class of segments that is larger
than the class(es) of segments defined by any of the
predictable feature values in B.

Principle (35) will select the system in (34) as the appropriate underlying svstem
in LE, because in (34) [Ovoice] defines the whole class of single obstruents,
whereas no blank feature in (33) identifies a class of segments that 1s larger or
equally large.

We are obviously aware of the fact that the validity of (35) can only be firmly
established by a much broader study than the one we are undertaking here. We
would like to stress, nevertheless, that the kind of problem we are touching
upon 1s of an empirical nature. Therefore, the fate of (35) depends upon the
adequacy of the predictions that i1t makes 1n combination with principles like
(31).

Let us now return to the functioning of (34) in the overall system of
underlying contrasts in Gallo-Romance. The imitially obvious argument against
(34) 1s the distributional fact that d and 3 appear 1n complementary contexts and
that therefore the one ought to be derived from the other This conclusion should
not, however, be drawn too hasuly. It has long been recognized that
complementary distribution cannot by itself decide on the derivational relatedness
of segments. It 1s commonly agreed that, to take an extreme example, h and »
which 1n many Germanic languages appear 1n complementary contexts, do not
represent different surface mamifestations of a single underlying segment.
Although the phonetic similarity between 4 and 4 1s more obvious than that
between h and 5, the difference 1n phonetic substance involves a feature that 1s
underlyinglv contrastive elsewhere in the system, unlike, for example, aspiration
in English. Also, word-final voiced stops were lost 1n Gallo-Romance, exacept for
a small class of function words, confiming the occurrence of b, d and g to
word-initial position. Furthermore, no paradigmatic alternations existed between d
and 5, which would force the maintenance of a rule denving d from d at

morpheme boundaries. Finally, 1t should not be overlooked that the desirability of
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expressing the complementary distribution of 4 and o0 cannot as such plead for
(26). 1t only pleads for a unique underlymng system. If (26) 1s taken as the basic
system, a feature-changing rule 1s needed which turns 4 into o 1n LE. But one
can also choose (34) as the only underlying system and add a feature-changing
rule denving d from o word-imitially. Let us close this discussion with the
concluston that, with regard to  Gallo-Romance phonotactics, the
complementary-distribution argument became a very relative one, and that,
furthermore, 1t could not be used as a principle to exclude (34) as a possible
underlving system. Assuming the correctness of principle (35), we predict that
different sets of segments contrasting at the surface in different environments
can bring the language learner to select different sets of feature values in UR.
It will exclude (30a,b) as well as (33) as possible underlying systems and
establish (26) and (34), respectively, in word-initial position and i1n LE.'* We do
not wish to speculate about the desirability of adapting principle (35) 1n such a
way that 1t would select (34) over (26) as the unique underlying system for
Gallo-Romance. Not only because we have no evidence for the correctness of such
a move, but also because 1t is irrelevant to our purpose.

Let us now return to the lenition process. As 1n the case of SPI, we will make
the uncontroversial assumption that VOI functuioned during its optional stage as a
feature-changing rule, that applied to a system where the blank features had
been filled out by the rules (34a-c). We propose the principle (36), which 1s

similar to (31), though not identical with 1t.'®

36)

A feature-changing rule Rc that changes aFi into -aFi
for a class of segments Z in the context W is a ULkely
innovation in a grammar where Fi is predictable by a
set of R-rules for Z in W.

14 It 1s not eosy to decide what system must be chosen word-finally We know that

at some point 1n the history of Gallo—Romance word—final t became © as in, for
instance, portol > porto® 'he corries’ Even in function words finol d was |ost
before o following consonont—initiol word or changed to o when the following
word storled with o vowel, such as, for example, ad 'at' ([0D] # V)~ o ([a]
C) These facils are intimotely relaoted Lo the restructuring of phonotogical
domoins that occurred in the course of Gallo-Romance Alse o rule of final
devoicing was created, making the value for the feature ‘'voice’ predictable n
word-final (or phrase~final) position Although 1t 1s difficult to estabiish
when exactly this hoppened, 1t s clear that there developed i1n word-final
posttion o system that came very close to the one we proposed for LE

We believe that a rule |i1ke C[-son]—»[-voice] /in LE —a possibility left open
by (36)— will be excluded as a consequence of the Incompatibility of i1ts SC
and SO (recall fn 13)

15
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The use of the term “likely” 1n (36) as compared with “natural” in (31) 1s
related to the different effects that SPI and VOI have on the overall simplicity
of the grammar. As we have seen, SPI involved a contextual redelinition of a
predictable feature value and as such represented a rule addition. VOI, on the
other hand, involves a redefinition of predictable feature values, the effect of
which leads to the loss of the rules (342 and b). VOI must therefore be
considered an instance of grammar simplhification, a fact which we interpret as
adding to 1ts naturalness, although the simplification only took effect when the
rule became obligatory.

In (37) we sketch the phonotactic situation that emerged as a consequence of VOI
becoming oblhigatory. We now have brought the geminates into the picture,

because they became crucial for the further unfolding of the lemition process.

37) l{d 5 2z t d s]
|

long | = - - @ + @

voice | © e e - + -

cont inuant | + + - - %

atrident | -+ e

The most striking aspect of (37) 1s that, as a consequence of SPI and VOI, a
postnuclear consonant system was created that was typologically highly marked.
We have arrived at a situation where an elaborated system of geminates contrasts
with a class of single obstruents for which ’voice’ is nondistinctive. It seems to
us that this state of affairs could not be tolerated i1n any system. To express

this fact we propose the principle 1n (38).

(38) C cannot exist next to C C in any context

[oF1] [aF1]

It follows from {(38) that (37) must be further modified. The most
straightforward way i1n which the voicing contrast among geminates could be
eliminated would be by degemination of the long consonants. We have no
reason to believe that the rephonologization of the voicing contrast of single
obstruents through the elimination of the length opposition ought to be considered

unnatural 1n any sense. Ilowever, Gallo-Romance chose a subtler, but not less
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effective solution. As can be seen in (37), length 1s predictable for voiceless
obstruents. Only dd maintains a length opposition with respect to d. Obviously,
if d were changed to d the quantitative opposition could be phonologically
dispensed with, because i1t would become predicted by the R-rule (39).

-

(39) [’-
cC—» C C/ v |-voice v

-

oy

As 1s shown 1n table (25), before Gallo-Romance lost 1ts geminates, a new round
of SPI occurred Although 1t would be hard to claim that the motivation for this
change finds 1ts explanation in principle (38), 1t cannot be denied that SPI2 had
the effect of eliminating the length opposition from underlying structure. The
complete elimination of the geminates from the Gallo Romance consonant system
can now be described as the loss of the R-rule (39), brought about by principle
(38), which, we think, must apply both to underlying and surface

representations.
5.4. Conclusion

In this chapter we have revisited the structuralist notion that sound change 1s at
least 1n part co-determined by properties of the phonological system (see for
example the very clear account in Bynon, 1977 chapter 2). Qur reason for taking
up this 1ssue was our conviction that underspecification theory could make 1t
possible to formulate predictions that are precise enough to be falsified. Given the
rather limited extent to which we have been able to put the principles proposed
in this chapter to the test, we cannot pretend to have done more than showing
that the structuralist insights can indeed be made explicit On the other hand,
the results of the approach taken here could reach further. If the principles
proposed turn out to survive a larger number of tests, they will be able to
further strengthen the principles of the underspecification theory as defended by
Steriade (1987) and the extensions proposed in this chapter by adding

evolutionary evidence to 1ts empirical foundations.
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CONCLUSION

In the introduction to this thesis we observed that the studies presented here
served two purposes. Not only do they shed new hght on various aspects of the
historical phonology of French by applying nonlinear theories to traditionally
described processes, but they also offer us suitable testcases for evaluating the
various subtheories 1nvolved. Let us now, 1n the light of these two aims,
summarize the main results of the discussion of the prosodic and segmental
aspects which have been dealt with 1n this dissertation.

In chapter one, we were able to provide a straightforward account of the
reduction of unstressed vowels in the evolution from Laun to Old French. We
explained syncope and apocope, traditionally thought of as two separate processes,
as two manifestations of one and the same mechanism, namely foot based vowel
reduction. We argued that this generalization can only be captured in a metncal
theory which recognizes the foot as a primitive element of 1ts descriptive
vocabulary and that a gnd-only account, because 1t 1s unable to capture this
generalization, obscures the relation between the two processes Therefore we
concluded that our analysis constitutes a strong argument in favor of a metrical
theory using feet to express stress, and also that feet cannot be dispensed with in
phonological theory.

Chapter two dealt with the relative markedness of stress systems and compared
the metrical theory of Hayes (1981) with the revised theory of Hayes (1987).
We showed that there are four main reasons for describing "former” QI rd stress
systems by using reversed trochees rather than as instances of syllabic trochee
assignment. First, the reversed trochee permits us to maintain the generalization
that rules that serve to create a durational contrast 1n feet are absent in
languages that have a trochaic stress rule. Moreover, the existence of rules of
this kind 1n languages that have a reversed trochaic stress rule can be
straightforwardly interpreted as serving to convert a marked deep structure stress
pattern 1nto an unmarked surface structure onme. Third, the adoption of the
reversed syllabic trochee permits us to dispense with the monosyllabic stressed
foot 1n the description of Southern Paiwute, and allows us, if the monosyllabic
stressed foot 1s not used to create secondary stress clashes, to invoke

clash-avoidance to guarantee this. Finally, if monosyllabic stressed feet turm out
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never to be necessary, the reversed syllabic trochee makes 1t posstble to give an
msightful account of the relation between stressing and destressing 1 QI
languages. Next, we demonstrated that a moraic trochee analysis of Classical
Latin cannot be independently motivated by the stress-sensitive vowel reduction
process discussed 1n chapter one, that vowel reduction itself 1s predicted not to
occur, and that the change from the Latin stress system to that of Gallo-Romance
cannot be described as an evolution from marked to unmarked. We have shown
that these problems can be avoided 1f the moraic trochee 1s replaced by the
reversed 1amb. After thus having argued on both formal and empirical grounds
that metrical theory cannot dispense with constituent construction rules that
generate "former” QI-rd and "former” QS-ld feet, or, 1n bracketed grid terms, that
assign reversed trochees and reversed jambs, we concluded that the revised theory
1s both formally and empirically less adequate than Hayes’ (1981) theory. Since
the standard theory 1s too powerful a tool in not distinguishing between marked
and unmarked stress systems, we claimed that the relative markedness of
"former” QIl-rd and QS-l1d stress systems must not be accounted for by describing
them as either complex reanalyses of syllabic trochee assignment or as moraic
trochee construction, but must be related to the fact that they deviate from the
general laws of trochaic and jambic rhythm as to which element of a binary
constituent 1s the more prominent.

In chapter three, we studied the interaction between the foot structure and the
syllable structure in the evolution from Latin to Old French. We claimed that
the evolution of syllable structure cannot be explained unless the evolution of
foot structure 1s taken into account. More specifically, we showed that changes
occurring at one level of prosodic representation --c.q. the foot-based vowel
reduction discussed 1n chapters one and two-- and which led to a simplification
of structure at that level --¢.q. the change from the marked Latin to the
unmarked Gallo-Romance stress system--, may entail a complication of structure
at another level of prosodic representation --c.q. the syllable structure of
Gallo-Romance which had become more complex--. Moreover, by studying the
mnteraction between the evolution of syllable structure and foot structure, we
have been able to suggest an answer to the question why all languages do not
linea recta evolve 1nto ‘open-syllable-type-only’ languages. Finally, we have
demonstrated that, if language simplification must be expressed as simplification

of grammar, a theory of the syllable 1s required i1n which the phonotactic
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generalizations of a language are stated in terms of distinctive features rather
than 1n terms of degree of sonorty.

Chapter four presented a detailed analysis of the evolution of consonant + yod
sequences. It was argued that affrication must be concerved of as a
contour creating process. The analysis proposed for the Gallo-Romance evolution of
consonant + yod and velar + front vowel sequences was crucially based upon
this view. As such, 1t allowed for an elegant description of the effects of the
intervocalic voicing rule on affricates arising from k before front vowels, from k
before yod, and on those that arose from ¢ before yod. Moreover, 1t followed as
a natural consequence of the proposed account that velars that were spirantized
were no longer susceptible to affrication. It 1s this interaction between the
lenition rules and the affrication rule that was argued to plead in favor of the
conception of affrication as a contour-creating rather than as a feature-changing
process. Furthermore, we showed that a proper description of the Gallo-Romance
palatalization facts argues 1n favor of a feature geometry in Which the palatal
ghde and the front vowels are not only specified for a dorsal, but also for a
coronal articulator node.

Finally, 1n chapter five we studied lenition and examined the structuralist not.on
that sound change 1s at least in part co-determined by properties of the
phonological  system. We have shown that a description based on
underspecification theory makes 1t possible not only to provide an insightful
description of lemition as a unified sound shift, but also to explain why, once
spirantization had been accomplished, the sound changes that followed represented
a logical consequence. More specifically, an underspecification approach made 1t
possible to describe the second step in the lenition process as an instance of
grammar simplification and permitted the formulation of a principle that makes

degemmauon a necessary consequence of voicing.
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SAMENVATTING

D1t proefschrift bestaat uit een verzameling niet lineaire studies  Wwaann
verschillende aspecten van de historische fonologie van het Frans aan bod komen
Het doel van deze studies 1s tweeledig. Enerzijds wordt aangetoond dat, 1n
vergelijking met traditionele beschrijvingen, niet-hneaire analyses van fonologische
processen als syncope, apocope, palatalisering, affricausering, palatale diftongering
en lenitie leiden tot een beter begrip van deze processen en een dieper inzicht
verschaffen 1n hun onderlinge verhoudingen. Zo wordt 1n hoofdstuk I betoogd
dat syncope en apocope, tot dusverre opgevat als twee verschillende processen, 1n
de historische fonologie van het TI'rans, mits beschreven 1n het kader van de
metrische fonologie, opgevat kunnen worden als manifestaties van een en dezelfde
regel. voet-gebonden klinkerreductie. De studies 1n dit proefschrift hebben ook
een tweede doel Niet-lineaire fonologie 1s niet een enkele theorie 1n een
defimtieve vorm, maar veeleer een verzameling nog mn ontwikkeling zijnde
deeltheorieen (zoals bijvoorbeeld de onderspecificatie-theorie, de accent-theorie en de
theorie omtrent de geometrische representatie van distinctieve kenmerken). Voor
elk van deze deeltheorieen zi)n er een aantal, elkaar beconcurrerende,
beschrijvende modellen voorhanden. Door het toepassen van deze modellen op
traditioneel beschreven processen werpen de studies verzameld in dit proefschrift
niet alleen een mieuw licht op verschillende aspecten van de historische fonologie
van het Frans, maar bieden z1) ook bruikbare toeisstenen om de aangewende
deeltheorieen op haear empirische waarde te testen  Zo behandelt het eerste
hoofdstuk twee alternatieve accent-theorieen: de theorie van llayes (1981) en die
van Prince (1983). De beschrijving van syncope en apocope als een en decselfde
regel, werkzaam op verschillende onafhankelijh gemotiveerde metrische structuren,
blijht alleen mogeli)k 1n een theorie waarin de notie voet deel uitmaakt van het
begrippenapparaat. De hier voorgestelde analyse van syncope en apocope draagt
derhalve b1y tot het maken van een principiele keuze tussen twee elkaar
beconcurrende theorieen omtrent de formele representatie van accent.

Dit proefschrift valt op te splitsen 1n twee delen. De eerste drie hoofdstukken
behandelen enkele prosodische processen uit de historische fonologie van het Frans
zoals syncope en apocope en de ontwikkeling van de voetstructuur en de
lettergreepstructuur. De laatste twee hoofdstukken zijn gewid aan segmentele

processen zoals palatalisering, affricatisering, palatale diftongering en lemitse.



In hoofdstuk 1 wordt een metrische analyse van syncope en apocope gegeven Na
een beschrijving van het accentsysteem 1n het latiyjn en na een inleiding op de
accent-theorietn van Hayes (1981) en van Prince (1983) 1n sectie 1.1, geeft sectie
12.1 een gedetailleerde beschrijving van syncope Syncope kan worden beschreven
als een process dat peconditioneerd 1is door prosodische structuur boven de
lettergreep, en kan worden geformaliseerd als een voet-gebonden reductieregel.
Nadat de gevolgen van syncope ‘oor het accentsysteem van het Gallo-Romaans
z1)n  besproken, wordt 1n sectie 122 aangetoond dat apocope beschreven kan
worden door middel van dezelfde regel die nodig bleek voor de beschmyjving van
syncope. Tenslotte wordt in sectie 1.3 betoogd dat de generalisatie dat syncope en
apocope beschouwd hunnen worden als eén en derelfde regel met mogelijk 15 1n
een accent theorie zoals die van Prince (1983), maar alleen mogelijh 15 1n een
accent-theorie zoals die van Hayes (1981), waarin de voet als eenheid van
beschrijving een centrale plaats 1inneemt.

Hoofdstuk Il behandelt de relatieve gemarkeerdheidd van accentsystemen en
vergeliy)kt de theorie van Hayes (1981) met een herziene versie daarvan (1987) In
sectie  2.21 wordt betoogd dat er vier belangri)ke redenen 21)n om de
kwanuteits ongevoelige rechts-dominante accentsystemen uit Hayes’ theome (1981)
niet te beschrijven door middel van syllabische trocheeer maar door middel van
omgedraaide syllabische trocheeen. Verivolgens bespreekt sectie 2 2.2 de aanname
van Hayes (1987) dat de hwantiteits gevoelige Jinks dominante accentsystemen (cf.
Hayes (1981)) beschreven moeten worden door middel van morische trocheeen. Een
morische trochee-analyse van het latyyn kan niet onafhankelijk gemotiveerd
worden door de accent-gevoelige klinkerreductie (besprohen 1n hoofdstuk I); een
mornische trochee-analyse leidt tot de valse voorspelling dat klhinkerreductie niet
voorkomt; met deze morische trochee-analyse kan de verandering van het Latijnse
accentsysteemm 1n dat van het Gallo Romaans niet beschreven worden als een
ontwikkeling van een gemarkheerd naar een ongemarkeerd accentsysteem.
Vervolgens wordt een alternatieve beschrijvingwize voor kwantteits-gevoelige
links-dominante accentsystemen verdedigd die de bovengenoemde bezwaren opheft.
Tenslotte wordt 1n sectie 2.3 besproken hoe andere accentsystemen Waarvoor
Hayes (1987) de morische trochee heeft voorgesteld, kunnen worden geanalyseerd.
Hoofdstuk IIlI 1s geheel gewid aan de interactie tussen de ontwikkeling van de
lettergreepstructuur en die van de voetstructuur in de historische fonologie van

het Frans. De bestudering van de lettergreepstructuren van het Klassiek Laujn,



het Laat Latiyn, het Gallo-Romaans en het QOud Frans Jaat 2zien dat de
ontwikkeling van de Franse lettergreepstructuur zich voltrohhen heeft volgens een
slingerbeweging (gesloten -> open; open > gesloten; gesloten -> open). Deze
shingerbeweging han alleen worden begrepen 1n relatie met de ontwikkeling van
de voetstructuur Veranderingen die zich op een bepaald niveau van de
prosodische  representatie  voltrehken --de  voet gebonden khnkerreductie uit
hoofdstuk 1 en Il-- en die daar tot vereenvoudiging van prosodische structuur
lexden --de ‘erandering van een gemarkeerd Latijns naar een ongemarhkeerd
Gallo-Romaans accentsysteem-- Kkunnen een complicatie \eroorzaken op een ander
niveau van prosodische representatie --de gesloten Gallo Romaanse
lettergreepstructuur, na de Laat Latijnse open lettergreepstructuur--. Deze
interactie  tussen voetstructuur en lettergreepstructuur verschaft tevens een
antwoord op een vraag waarvoor ledere gemarkeerdheidstheorie ons plaatst
waarom ontwikhelen alle talen 7zich niet rechistreeks tot talen met enkel open
lettergrepen, die immers het minst gemarkeerd z1)n? Tenslotte wordt 1n
hoofdstuk I aangetoond dat, wil vercenvoudiging van taal formeel uitgedrukt
worden als vereenvoudiging van grammatica, een lettergreep-theorie vereist 1s
waarin de fonotactische restricties van een taal geformuleerd worden in termen
van distinctieve kenmerken veeleer dan 1n termen ‘an graad van sonoriteit.

Hoofdstuk 1V en V vestigen de aandacht op segn.entele processen in de historische
fonologie van het Frans Hoofdstuk IV geeft een gedetaillieerde analvse van de
ontwikkeling van medeklinker + j groepen en van de ontwikkeling van velairen
voor  vbbrvocalen. Affricatisering moet worden opgevat als een
contourcreatie-process. Deze visie op affricatisering maakt het mogeli)k om een
elegante beschrijving te geven van de verschillende manieren waarop de
lenitieregels van toepassing zijn op affricaten die resulteren uit intervocalische kj
groepen, uit ntervocalische tj groepen en uit intervocalische velairen voor
vborvocalen. Als men affricatisering opvat als het creeren van een contour,
kunnen het wel affricatiseren van intervocdlische k voor voorvocalen tijdens de
eerste Gallo-Romaanse palatalisering, en het niét affricatiseren van intervocalische
k 1n dezelfde omgeving tiydens de tweede, op een rechtstreehse wijze worden
verklaard. In sectie 4.3 wordt aangetoond dat de regels die nodig zi1yjn om de
verdere ontwikkelingen van affricaten te beschrijven ook nodig ziyn om de
ontwikkeling van groepen van sonoranten en j en van s + j te beschrijven.

Sectie 4.4 tenslotte handelt over de theoretische implicaties van de verdedigde



analyse met name \‘oor de theorie over de geometrische r(presentatie van
distinctieve henmerhen. Betoogd wordt dat j sowel als voorvoualen opgevat
moeten worden als compleae segmenten, dat wil seggen segmenten Voortgebracht
op een 20wel dorsale als coronale articulatieplaats.

Hoofdstuk V 1s gewiyd aan de formele beschrijving van lenitie.  Lenitie betreft
een reeks +eranderingen: de spirantisering van intervocalische stemhebbende
explosieven, het stemhebbend maken (voicing) van intervocalische stemloze
obstruenten en het degemineren v.n geminaten. llhier wordt op formele wiye
uitdrukking gegeven aan de structurahisische visie dat de onderdelen van lemtie
een samenhangende klankverandering vormen. In secue 5.2 worden een aantal
mogelijhe manieren besprohen die in de niet-hneaire fonologle ‘oorhanden 21)n om
spirantisering en voicing te beschriven. Sectie 5.3 onderzoeht 1n welke mate
niet lineaire fonologie 1n staat 1s de integriteit van lenitie formeel tot uitdrukling
te brengen. Het blijkt dat jedere stap 1n het lenitieproces betrekking heeft op een
disunctief kenmerk dat als gevolg van een vorige stap voorspelbaar gewcrden 1s
door redundantieregels. Door een aantal principes te formuleren wordt lenitie
net alleen beschreven als een integrale klankverandering, maar wordt ook
verklaard waarom, zodra spirantisering /sich ‘oltrokken had, de stappen die
volgden een logisch gevolg waren. Meer in het biyonder wordt aangetoond dat
ecen onderspecificatie-analyse van lemtie het mogelijk maakt, voicing als een
grammatica-vereenvoudiging te beschrijven en tevens een prinape te formuleren

volgens hetwelk degeminatie een noodzakelijk gevolg 1s van voicing.
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Stellingen behorend bij het proefschrift

Nonlinear studies in the historical phonology of French.
1.
Syncope en apocope, traditioneel opgevat als twee verschillende processen, kunnen
1in de historische fonologie van het Frans beschouwd worden als één en dezelfde

regel die werkt op verschillende, onafhankelijk gemotiveerde metrische structuren.

2,
De pendulaire beweging die men observeert in de evolutie van de Franse
lettergreepstructuur kan alleen begrepen worden indien men tegelijkertid de

ontwikkeling van de Franse voetstructuur in ogenschouw neemt.

3.

Het wel affricatiseren van intervocalische k voor vodrvocalen ti)dens de eerste
Gallo-Romaanse palatalisering, en het nidt affricatiseren van intervocalische k 1n
dezelfde omgeving ti)dens de tweede, kan verklaard worden als men
affricatisering opvat als het creéren van een contour 1n het constrictieregister

(*continuant tier’).

The Cairene rule poses some problems for Hayes’s foot
theory (..) He therefore proposes that the foot 1s

[r d], the very opposite of naive expectation, with the
labeling rule LCPR, "d = s iff 1t branches.” (..)

It seems quite 1implausible to claim that, 1n a language
where the stress pattern 1s predominantly [s wl, the
grouping of (for nstance) CVC-CV-CVC 1s CVC/CVCVC, while
that of CV-CV-CVC 1s CVCV/CVC. (...) The intuition here
18 that the foot starts with a stress and runs (rightward/
leftward) up to the next stress, and that 1t 18 defined
uniformly in this way for a language (Prince, 1983:69).



We would expect that quantity-sensitive systems would have
both 1ambic and trochaic feet in them: 1ambic on the assy-
metrical feet, trochaic on the balanced feet. (..) Cairene
Arabic has exactly this pattern (McCarthy and Prince, 1986:9).

Bovenstaande citaten 1llustreren op fraale wijze hoe theoriegebonden de 1ntuities

van taalkundigen zijn.

5.

Dat timing en melodische eigenschappen onafhankelijke eigenschappen zijn van het
fonologische segment, 15 een 1nzicht dat ten onrechte wordt toegeschreven aan de
autosegmentele fonologie, maar dat in feite al wordt aangetroffen b1y de pioniers

van de systematische fonologte (cf. Sievers, 1893:259 en Whitney, 1896:84).

6.
Naarmate de vervuiling van het milieu voortschriyt, zal aan The Waste Land

van T.S. Eliot een steeds grotere profetische waarde worden toegekend.

7.

In Erasmus’ onverbeterlijke woorden wit 1510 kunnen de schaarsbezoldigde AIO's
en OIO’s van 1989 zich moeiteloos herkennen als de zotten die “sese perpetuo
[torquent]: addunt, mutant, adimunt, reponunt, repetunt, recudunt, ostendunt,
nonum in annum premunt, nec umquam satisfaciunt ac futile praemium, nempe
laudem, eamque perpaucorum, tanti emunt, tot vigilus, somnique, rerum omnium
dulcissimi, tanta iactura, tot sudoribus, tot crucibus” en die "tantis malis
redimendum existima[n]t, ut ab uno aut altero lippo probe[nlJtur” (Erasmus,
Stultitiae Laus, cap. L).









