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ABSTRACT

_ This study deals with the formal character of

phonological representations and rules. Two basic lines of
investigation are pursued. One, the metrical, holds that
there is hierarchic metrical structure within syllables and
accentual groups. A metrical theory of syllable structure
and of stress is elaborated based on data from Tiberian
Hebrew, Classical Arabic, and the modern Arabic dialects of
Cairo and Damascus. The effects of syllable structure on
the form and function of segmental phonological rules are
adumbrated with data from Tiberian Hebrew as well. The
role of metrical structure in vowel harmony also figures
briefly.

The other formal line followed is prosodic. An
essentially autosegmental theory of nonconcatenative morphology
is developed and extensively illustrated with data from
Classical Arabic and Tiberian Hebrew. A general corstraint
limiting the morphology to context-sensitive rewrite rules
is developed and defended on the basis of this theory. The
prosodic model is also shown to solve several traditional
problems in the characterization of reduplication phenomena.
Finally, a theory of internally-structuredlexical entries
is proposed and is demonstrated to have significant empirical
consequences within this morphological system.
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Chapter 1l: Prologue

This study is based to a great extent on the basic
assumptions of generative phonology, and for that reason.
assumes a certain familiarity with representative works like
Chomsky and Halle (1968) and subsequent literature. This is
not to say that it is a purely descriptive work within that
theoretical framework; rather, it deviates in fairly funda-
mental ways from Chomsky and Halle's modes of representation
and rule formulation. In fact, the underlying thesis here
supporis a variety of far-reaching changes in the received
generative theory with a number of empirical consequences.

Two basic issues figure in this study. The first,
dealt with in chapters 2 and 3, concerns the representation
of syllabic and accentual struqture, and the effects of
those structures on the formulation of phonological rules.
An essentially hierarchic model is developed, along the lines
first introduced in Liberman (1974). This model is shown to
have very broad consequences for the segmental phonology
and accentual system of Tiberian, and equally important
results in the accentual systems of Classical Arabic and
two Arabic dialects.

In chapter 4, a solution to the traditional problem
of the root and pattern morphological system of Semitic is
proposed and illustrated by an extensive treatment of
Classical Arabic. The solution basically runs along the lines

of theoretical proposals developed most clearly in Goldsmith
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(1976) . Although the Semitic problem is itself of great

inherent interest, the morphological model as conceived here

is shown to lead to a variety of other consequences, in
particular a strong constraint on the form of morphological
rules and a deeper understanding of nonconcatenative morphology
in general.

Although these two aspects of this study are to some
extent independent, and in fact any of the three following
chapters can be read separately with little loss of comprehen-
sion, there is one unifying idea behind all. The thesis is
that several formal enrichments, along basically prosodic
lines, of the theory of Chomsky and Halle (1968).are both
descriptively necessary and theoretically desirable. The
descriptive necessity emerges throughout the discussion, while
the theoretical desirability of these enrichments lies in
the possibility, explicitly followed at several junctures,
of either constraining or eliminating the earlier apparatus.

One important point about the mode of presentation is
in order here. The discussion throughout this work almost
invariably eschews polemic in favor of more direct arguments
in support of the proposals made. Thus I have avoided the
construction of straw men and like rhetorical devices on the
~grounds that they properly belong to the process of scientific
discovery and not to the exposition of finished results.

Another aspect of this arises in the development of the model
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of metrical structure here. I have benefited a great deal from

reading Halle and Vergnaud (1979) as well as other recent,
often unpublished works on this subject, and this debt is
ackowledged throughout the text. In many cases these other
treatments conflict with mine on matters of varying signifi-
cance. I have not felt it necessary to give direct recog-
nition to all of these disagreements for two reasons. First,
for most of -them the data now known and understood with any
dégree of clarity do not determine whether the issue is
substantive or merely notational. Second, in view of the
very rapid changes in such a novel theory, I have thought
it best to present a single, relatively consistent model
which is fairly simple formally and which is supported by
several thorough analyses.

This brings us to another point, the descriptive basis
of this work. It goes without saying that any analysis that
tends to disprove any proposals made here will have to be
based on an empirical foundation equal to or greater in depth
than the analyses here. I do not claim to offer an exhaustive
treatment of the phonology or morphology of any language, but
a fair degree of coverage, particularly in Hebrew phonology
and Arabic morphology, is achieved. This aspect of the study
has been aided by the existence of two previous generative
treatments, Brame (1970; on Arabic phonology and Prince (1975)
on Hebrew phonology. Prince's work especially contributed much to

the analysis of Hebrew in chapter 2 and some preliminary metrical



12
insights in chapter 3. Where some phenomenon is known to me

solely through a published description (as in the case of
Tigre and Maltese in chapter 3), I have noted this explicitly.

A few practical matters. Because of the very large
number of forms and rules cited in displays, I have adopted
a policy of numbering displays anew beginning at each major
subdivision of a chapter. Thus unique reference to any
display will require three integers, like "chapter 3, section
4, (43)". To abbreviate the footnotes I have left out glosses
and have sometimes used Orientalists' technical terms where
the alternative is a very long explanation. I urge those
with sufficient interest to consult a reference grammar
of the appropriate language for a definition of the term
and often an extensive discussion of the relevant phenomenon.
With this exception, however, the notes are mostly quite
accessible.

Finally, the mode of transcription. 1In both Hebrew
and Arabic, 9 and R are the voiced and voiceless pharyngeal
glides respectively. A subscripted dot, as in %, ¢, g, and §,
indicates emphatic (pharyngealized) articulation. ¢ is a
voiceless unaspirated uvular stop, and ? indicates glottal stop.
All other consonants have their familiar values. Because
of the difficulties ih devising a suitable transcription,

I have not mérked spirantized allophones of Hebrew stops

except when relevant (in chapter 2), when they are indicated
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by an extra subscript line in B, L, d, Xk and by a superscript
line in P and §. Hebrew § is a consonant of unknown value,
possibly palatalized s.

Long vowels in Arabic are indicated simply by gemination.
Gemination in Hebrew long vowels is also the formal
representation adopted here and followed in discussions of
syllable structure and accentuation, but actual cited
examples use a somewhat more elaborated mode of transcription.
Long vowels written without a mater lectionis have a macron
(8, & &), while those, except @, written with mater have a
circumflex (§, i). A breve over a vowel (é, &, ) transcribes
one of the Qégéﬁf&, an extra-short or reduced version of that
vowel. I should point out here that my assumption that the
basic distinction in Hebrew vowels is guantitative is supported
by the Qimhi school as well as a vast number of internal
phonological considerations. I do not exclude the possibility
of an earlier pronunciation like the modern Ashkenazic, but
I would point out that this pronunciation involves a simple
mapping from vowel quantity onto [tense], with an adjustment
for the rounding of @. Thus the quantitative distinction
is basic, though some traditions superimpose a qualitative

one onto it.

Portions of chapter 3 on Arabic stress appear in my

article "On Stress and Syllabification," Linguistic Inquiry

10,3. A very early version of the treatment of Arabic vocalism
in chapter 4 was presented in 1976 at the North American

Conference on Afro-Asiatic Linguistics.
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Chapter 2: Syllable Structure and Segmental Phonology

1. Introduction

A theory of syllable structure is presented here in
which segments are hierarchically arranged into higher-
order constituents of a binary-branching tree. In general,
one and only one such tree is associated with each syllable,
rooted on the syllable node o with individual segments as
the terminal nodes. This first section of this chapter
develops the very broad outlines of a theory of these
syllable trees, illustrating the points with examples from
Arabic and Hebrew.

The second section deals with the application of
phonological rules to these enriched segmental representations.
Phonological rules are allowed to operate on the trees directly,
as well as on the segments, and some general principles
governing their interaction are proposed. In this chapter
our attention is mostly confined to segmental phonological
rules, in the familiar sense, while chapter 3 deals in detail
with a variety of accentual issues.

The final section of this chapter offers an extensive
illustration of these principles of rule application and
of the hierarchic syllable structures from the segmental
phonology of Tiberian Hebrew. An even more thorough analysis

of the accentual phenomena of this language can be found in
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section 3 of chapter 3.

The basic notion that syllables have internal hierarchic
structure -- that they can be parsed into units smaller
than a syllable but larger than a segment -- is scarcely new.
The earliest explicit reference to this idea that I have
located is Pike and Pike (1947), though undoubtedly one
could find earlier treatments, perhaps even in antiquity.
In fact, the so-called syllabic orthography of Akkadian in
the second millenium BC is not strictly syllabic, but depends
on a hierarchic treatment of this sort. Thus, the writing
i-na-ad-di-in for inaddin 'he gives' implicitly reflects
a division of closed syllables (CVC) into two partially-
overlapping subunits each larger than an individual segment.

The notational foundation of this theory of syllable
structure comes from two separate sources. First, there is
the idea of an essentially autosegmental characterization of
syllable membership developed in Goldsmith (1976) and most
extensively in Kahn (1976). Rather than say that syllables
are delimited by boundary symbols in the segmental string,
this claims that for every syllable there is a node o on an
autosegmental tier which is associated with just the segments
in that syllable. Second, an extension of this notation by
allowing o to dominate a full binary-branching tree permits
us to give an internal constituency to the syllable. This

first appeared in Prince (1975), where it was intended to
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describe some processes of compensatory lengthening in
Hebrew. A further extension of this by Paul Kiparsky

(in class lectures and in Kiparsky (to appear)) involves
labeling the nodes of this tree for a relationship of
relative strength, along the lines of the theory of stress

prominence in Liberman (1974) and Liberman and Prince (1977).

2. Syllable Structure

The justification of constituent structure in classical
transformational syntactic theory has scarcely been uncon-
troversial in particular cases, but the methodology is
generally agreed upon. First, application of rules of
movement, deletion, agreement, and concord to syntactic strings
is usually taken as prima facie evidence that they form con-
stituents. Second, the statement of distributional regulari-
ties -- like specifications of lexical subcategorization --
is usually supposed to be confined to constituents. Third,
the consistent appearance of similar strings in a variety
of different rules of the first and second sorts leads to
a theory of syntaptic types.

Evidence of this sort exists in phonology as well, though
there is a fundamental difference. While syntactic constitu-
ency can be shown to be an essential part of any observationally
adequate theory, this is not the case in phonology. 7The state-

ment of the most fundamental syntactic regularities requires
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reference to constituents because syntactic strings can be of
potentially infinite length. Thus, verb agreement in English
must recognize a constituent NP, since there is no upper bound
on the length on the subject noun phrase. Because we can
ordinarily set a limit on the length of the phonological
phrase, to take the largest relevant phonological constituent,
there is no possibility of demonstrating the necessity for

a theory of constituents in phonology.

This is, however, not an insurmountable handicap. The
finiteness of the phonological phrase also means that it is
possible to simply list all the phonological phrases in any
language and still achieve observational adequacy. It is,
however, axiomatic that the large number of regularities
within this list of phonological phrases must be expressed
in the grammar. If these regularities generally take the
form that the theory of phonological constituents predicts,
then clearly this is evidence for that theory.

The phonological theory of Chomsky and Halle (1968)
implicitly eschews reference to phonological constituents,
though it does recognize morphological constituents delimited
by square brackets and boundary symbols. Because the phonolo-
gical phrase is finite, it is always possible to characterize
phonological constituents of any sort simply by listing their
members with the familiar abbreviatory devicés, including

abbreviations for potentially infinite strings like CO.
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There has, however, been no dearth of arguments that
Chomsky and Halle's theory is inadequate because it fails
to take cognizance of perhaps the best established phonolo-
gical constituent, the syllable. This is much of the thrust
of the claims in Kahn (1976) for English and in the litera-
ture cited there and in the brief survey by Bell and Hooper
(1978). In fact, I will assume that a syllable constituent
does exist, holding in abeyance the consideration of its
basic characteristics, and I will proceed to the question
of whether it itself contains subconstituents larger than
the segment.

There is such a basic internal constituency to the
syllable with a certain amount of traditional support. This
is the division between syllable onset and syllable rhyme.
We can define the rhyme informally as the string including
the syllable nucleus and any segments following within the
syllable, while the onset is the complement of this. Note
that this definition is not strict, since it will emerge
that the onset and rhyme are formal categories within an
overall syllable structure. Thus, we would like to allow
for the possibility, for example, of including some types
of onglides in the rhyme constituent.

The rhyme is perhaps the best supported subconstituent
of the syllable. We will see in this chapter that it
functions in a variety of segmental processes -- like those

that refer to "doubly open syllables" -- and, in chapter 3,
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throughout the accentual systems of Hebrew and Arabic. Dis-
tributional regularities often can be stated most trans-
parently on this constituent; for example, many languages
limit the rhyme to just vowels or to just sonorant segments.
Any evidence for the rhyme is clearly evidence for the
existence ' of the onset as well, though direct evidence for
the onset is perhaps not so common. One instance is the
limitation of h in English to onsets which contain no other
segments. Another is the English pig latin rule, which
severs and postposes the syllable onset. Notice here that
the onset must also include a prenuclear glide if we are to
account for pig latin [yé@tkéy] from cute.

This is not to say that the constituent structure within
syllables is exhausted merely by the division into onsets
and rhymes. For example, I argue (McCarthy 1977) that an
internal hierarchic structure for obstruent clusters must
be recognized to state regularities of the distribution of °
[+cor] in these clusters in English and Greek. More extensive
work along these theoretical lines can be found in Selkirk
(forthcoming) and Kiparsky (to appear). I will, however,
confine my attention here almost exclusively to the basic
hierarchic division onset/rhyme. This is partly because
these constituents can be most extensively justified by
the operation of rules as well as distributional constraints,
and partly because the relatively simple syllable structure

of the languages analyzed here does not require recognition of
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any smaller constituents.

It now remains to develop a means of referring to the
internal constituency of syllables and to give it a universal
characterization. The basis of this proposal comes from
the work by Prince and Kiparsky mentioned in the intro-
duction. Suppose that each segment is the terminal node
of a binary-branching tree labeled s and w, where the root
is the syllable node o. In conformity with the usual
observations about syllable structure, relative prominence
in this tree is mapped onto relative sonority in the segmental
string. Thus, the designated terminal element, the node of
the tree dominated only by s's and the root, is the syllabic
nucleus. In consonant clusters, relatively more sonorous
segments will be labeled s, corresponding to a w label over
adjacent less sonorous consonants. A specification of the
possible syllabic trees, along with some language-particular
conditions on the way in which they are associated with strings
of segments, constitutes the rules of syllabification for
a given language.

Without yet considering the general constraints on this
notation, we can see that a binary tree yields the desired
result. All syllables except those consisting of a single
segment will be immediately divisible into two daughter nodes
immediately dominated by the syllable node o. I will say,

as universal definitions, that the onset is the left branch of



21

o and the rhyme is the right branch of ¢. Further subconsti-
tuents of the rhyme and onset, if necessary, can be defined
in a similar purely structural way.

The issue now is to correctly characterize the possible
structures that actually occur as syllable trees, and to
describe the possible relationships between these structures
and the segmental string. I will confine my attention to

just three basic trees:

(1) a. o b. ) c.
/\ /\
w S w S S w

Even if we limit the possibilities to trees with three or
fewer terminal nodes, as in (1), then it is clear that this
list hardly exhausts the trees that this notation can in
principle generate. Since my purpose is to develop only the
baéic characteristics of syllable-internal structure, whether
these other types actually occur is not at issue here.

As was already stipulated, the nucleus of the syllable
will be the designated terminal element, the node dominated
only by s's and the root, in the syllable trees in (1). Other
positions in the syllable must be occupied by segments whose
sonority is less than or equal to that of the nucleus. This

follows inherently from the relationship of relative strength
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defined by the s and w labels of the tree. The rhyme node --

by definition the right branch of ¢ -- is the single node
at the rightmost extremity in (la) and (1lc), while it is
the entire branching node on the right in (1lb).

Let us suppose that there is a very simple theory of
possible mappings between syllable trees like those in (1)
and the segmental string. Any node in a syllable tree can
be specified as bearing values for any members of the set
of distinctive features, subject of course to the overriding
conditions on relative sonority induced by the labeling.
Therefore constraints on segment distribution within syllables
will be stated structurally on nodes of the tree . (including
terminal nodes), and a ranking of relative complexity of
syllable types emerges from counting features in the overail
tree. In some ways this is too strong, since not all features
function in syllable structure constraints, and also too weak,
since some cooccurrence restrictions may be linear rather than
structural, but the general outlines of the proposal emerge.
We could, for instance, limit constraints on nodes like the
rhyme and syllable nucleus to major class feat;;;;. It is
an empirical question whether this is correct.

One other question remains: at what point in the deri-
vation is syllabification defined? Anticipating slightly
the discussion in the following section, I will claim that

syllable structure is assigned on the underlying representation,

sc any proposed conditions must hold at that level. We can
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now turn to the consideration of some actual data.

The basic syllable inventory of Classical Arabic is
CV, CVC, and CVV, where the notation C includes the high
and low glides. So far as I know no cooccurrence restrictions
hold within the syllable in Arabic (though some hold on
morphemes like the root, as we will see in chapter 4). This
full repertoire of syllables is somewhat reduced in surface
representations by the operation of phonological rules, though
even these are subject to numerous lexical exceptions. I
propose, then, that the syllable structure rubrics of Arabic
are those of (la) and (1b), repeated here as (2):

(2) a. g b. /\

S w

A single condition holds on the application of these trees
to segmental strings: the onset, the left . branch of o,
must be [-syll]. Therefore only glides and true consonants,
but not vowels, can appear in onset position. We will see
later that one other syllable type, the superheavy syllable,
is also recognized by Arabic under particular conditions.

Extensive suppcrt for syllable trees of the form in (2)
arises in the treatment of Arabic accentuation in chapter 3.
It turns out there that CV syllables, with the tree (2a),
and CVV and CVC syllables, with the tree in (2b), have
quite different accentual properties of the sort usually

referred to syllable weight. The accentual theory in chapter
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3 describes syllable weight in terms of the branching character
of syllable rhymes. Notice for now that the rhymes of CV
syllables will be nonbranching nodes (the right branch of o

in (2a)), while the rhymes of CVV and CVC syllables will

be branching nodes (the right branch of o in (2b)).

The modern Arabic dialects spoken in Damascus and Cairo
have essentially the syllable structures of Classical Arabic
with one major exception. They allow consonant clusters
word-initially. I should point out that this property is
not unprecedented. For example, there is a certain amount
of evidence from vowel reduction in English that the cluster
sm, while freely permissible in word-initial position, does
not begin syllables word-internally. Words with internal
sm are rare, and when they occur they seem to resist reduction
of the preceding syllable, as in Asmodeus [aesméhdfjas] or
Rasmussen [raasmyéwsn]. However, since my purpose in the
treatment of the various Arabic dialects is not to exhaustively
describe the syllable structures, but rather to show how
syllabification relates to accentuation, I will have nothing
more to say about these facts here.

Tiberian Hebrew offers an interesting contrast with Arabic,
since it demonstrably has a quite different type of syllable
structure. I claim that syllabification in Hebrew observes

the rubrics in (3):
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S w
I |
\Y C \Y%

That is, although Hebrew has the same three canonical

c Vv Cc
syllable patterns -- CV, CVV, and CVC -- as Arabic, Hebrew
makes a fundamental distinction in the structures assigned
to them. Hebrew has all three of the syllable trees in (1),
subject to the condition that a strong rhyme node is [+syll]
and a weak rhyme node is [-syll]. This yields, as in (3),

a basically right-branching structure for CVV syllables and
a basically left-branching structure for CVC syllables.

This important structural difference is supported
extensively by considerations of Hebrew segmental phonology
in section 4 of this chapter and by Hebrew accentuation in
chapter 3. For the segmental phonology, the trees in (3)
correctly predict a distinction between two rules that
strengthen a CV syllable; one by making it CVV, and the other
by making it CVC. For the accentuation, the definition of
a rhyme as the right branch of ¢ yields a system in which the
rhymes of (3a) and (3c) cluster together as opposed to the
~rhyme of (3b), since the former are nonbranching and the
latter are branching.

This is, in fact, the basic insight behind the analysis

of Hebrew in this chapter and in chapter 3. In many respects
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CV and CVC syllables constitute a natural class as opposed
to CVV syllables, whereas CVC and CVV syllables constitute
the class in Arabic. Given the purely structural definition
of rhyme followed here, this distinction must be notated by
structures of the sort in (3). I should point out, however,
that this basic idea is relatively independent of the exact
nature of the notation chosen. For example, one could claim,
along the lines of the proposals for English syllabification
in Selkirk (forthcoming), that category labels appear within
the syilable trees. We might then suvppose that Hebrew has
just the syllable repertoire of (2), but with a different
label attached to VV rhymes as opposed to V and VC rhymes.1
The basic character of this analysis of Hebrew will remain,
but will be notated in terms of these category labels rather
than the structural distinction followed here. It remains
for further research to determine whether any empirical
differences exist between the essentially categorial and
essentially structuzral theordés of syllabification.

I recognize one other type of syllable in both Arabic
and Hebrew, with a somewhat different structure from those
already discussed. There is, in Classical Arabic, a particular
syllable type that is limited almost exclusively to the
position at the end of a phonological phrase, the superheavy
syllable CVVC and CVCC. This syllable results from the

loss of final short vowels before a major pause, discussed
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further in chapter 3. The superheavy syllables of Arabic,

although more complex than the other types, are, however,
clearly single syllables by any measure of surface syllabifi-
cation. Thus, they scan as simple heavy syllables, not as

two syllables, in the meter mutadaarik, where they occur

most often.

In addition to the basic templates in (2), Classical
Arabic has the following rule of syllabification:

(4) o}

ﬁ//N\\é
§//A\\% c - o#C / ___)¢

¢ = phonological phrase
The context, the right boundary of a phonological phrase,
follows notational proposals in Rotenberg (1978) and Selkirk
(forthcoming). What this rule says is that a phrase-final
consonant is Chomsky-adjoined to a preceding syllable with
the indicated structure. I assume that the output of this

rule is labeled s-w, so the following structure results:

! /\"
S
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A superheavy syllable, then, has a Janus-like character:
it presents itself to surface representation and phenomena
like meter as a single syllable, the superordinate o in (5).
But it also properly contains a syllable, the subordinate ©
in (5), and this property turns out to have no little
significance in the operation of accentual processes in
chapter 3. Specifically, the two 0-nodes in (5) yield two
rhymes, if defined as the right branch of ¢, with the first
rhyme branching and the second nonbranching.

The modern Arabic dialects of Cairo and Damascus also
have superheavy syllables with identical structure. 1In
underlying representations these are limited not to phrase-
final but to word-final position, This property is accounted
for by altering the environment of (4) slightly to word-
juncture rather than phrase-juncture.

Tiberian Hebrew offers a somewhat different set of
facts in this vein. Superheavy CVVC syllables occur freely
in word-final position in underlying representation. Here
also there is evidence, from an arguably syllable-counting
meter, that these CVVC strings are single syllables phonetically.

But final CVCC syllables in Hebrew are more problematic.
It seems fairly clear that the actually occurring strings
CVCC in underlying representation are not properly syllabified
at that stage, but appear as CVC syllables with a following

extrametrical consonant. They are then subject to epenthesis
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of a vowel, as in the derivation /gebr/ - géggg ‘grave'.
Therefore the improperly syllabified string CVCC is brought
into conformity with the syllable structure rubrics by
application of an epenthesis rule. What few CVCC syllables
actually appear on the surface are restricted to word-final
position in a highly restricted set of forms derived by
either of two morphological truncation rules discussed in
Prince (1975).2 I conclude, then, that CVCC syllables
do not occur in underlying representations in Hebrew. A little
more on this subject can be found in sections 3.2 and 3.3 of
chapter 3.

Therefore the rules of syllabification in Hebrew will
include provision only for the creation of CVVC syllables and
not CVCC syllables. 1In fact, exactly such a property already
holds of rule (4), extended to word-final contexts, as in
the modern Arabic dialects. Since only CVV and not CVC
syllables in Hebrew have the right-branching structure
demanded by (4), only CVVC superheavy syllables will be
created by it.

This structure for the Hebrew superheavy syllables, as
well as for the Arabic, is justified extensively by accentual
considerations in chapter 3. There is in Hebrew one other
small argument in support of this constituent. CVVC syllables
whose vowel is nonlow and whose final consonant is a laryngeal

or pharyngeal glide (known as a guttural) are subject to
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inserticn of the a off-glide called furtive pathach:
Eﬁiﬁ ‘breath’', £§ig 'companion'. ‘'The result of this rule
is still a single syllable by anyone's reckoning. I suggest,
then, that the domain of insertion of the furtive pathach is
specifically a superheavy syllable, subject of course to
conditions on the quality of the vowel and the final consonant.

I 'will return to the consideration of somewhat more complex

properties of Hebrew phonology in section 4 of this chapter.

3. Syllable Structure and Phonological Rules

We must now decide how the syllable structure trees of
the previous section will function in the application of
phonological rules. There are two aspects to this question.
First, how is syllable structure referred to in structural
descriptions, and second, how does it govern possible
structural changes?

The answer to the first of these questions is relatively
clear. Given a theory in which syllables and internal consti-
tuents of syllables are recognized as structural units,
phonological rules will be able to refer to those units as
contexts or perform operations on them. Therefore phonological
rules will be able to specifically mention constituents like
syllable or rhyme as the domain of some process or as a
participant in it. For the rhyme in particular, I will depend
on the notion of projection (Vergnaud 1976). A projection is

a representation, simultaneous with the ordinary phonological
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representation, on which only those elements are present that
share some well-defined phonetic or structural characteristic.
The projection of greatest significance here is the rhyme
project;on, a projection of all and only those units that
share the property of being the right branch of some o.
Phonological rules have available to them the possibility
of stipulating that they apply directly on some projection
like the rhyme projection. The results of operations on
any projection are carried over to the regular phonological
representation. Although the projection mechanism functions
in some segmental rules developed in section 4, it is most
germane to the treatment of accentuation. Therefore a
more thorough discussion of projection can be found in section
1 of chapter 3, and extensive exemplification from Tiberian
Hebrew can be found in section 3 of the same chapter. I suggest
a reading of this now for those unfamiliar with these notions.

The other question is essentially how syllable trees
affect the function, in the technical sense, of phonological
rules. My proposal is that all phonological rules are
syllable structure preserving unless deviations are explicitly
mentioned. That is, a phonological rule may apﬁly if and only
if its output conforms to the canonical syllable structures of
the language. As a corollary, syllable structure is reassigned
for the affected seéments after the application of each

phonological rule as well as with the addition of any new



32
morphological material. Thus, the basic mechanism is syllabi-
fication on underlying representations, and then repeatedly
throughout the course of the derivation. I should note that
this behavior, although atypical in ordinary phonological
rules, may be the ordinary case with the assignment of some
types of metrical structure. An essentially identical model
of Hebrew metrical foot assignment is developed in section
3 of chapter 3.

There are several consequences of this claim of syllable
structure preservation throughout the derivation. First,
it incorporates much of thne effect of the conspiracy notion
into the syllabification apparatus. Although it is not
universally true, conspiracies generally seem to involve
an attempt at conformity to one set of syllable patterns by
a variety of phonological rules. (More on this question can
be found in McCarthy (1976)).

A second point is that many kinds of insertion or length-
ening rules can be vastly simplified by removing characteristics
that are predictable from considerations of syllable structure.
I will assume that nodes of syllable structure that are inserted
with unspecified feature values will receive those values from
adjacent segments, subject to the overall permissible syllable
structure of the language. These nodes are introduced by
an operation of sister adjunction, notated by "+", to any
syllable or constituent of a syllable. Like all phonological

rules, the output of these adjunctions is subject to the usual
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syllable structure preservation.

Thus, in Tiberian Hebrew, as we will see, adjunction of
an unspecified node to the rhyme yields a branching rhyme
in which the inserted node conventionally receives the
features of the vowel to which it is adjoined. But adjunction
of a node to the syllable will yield, for the structure in
(4c), a final consonant that receives the feature values of
the adjacent consonant in the following syllable.

This is not to say, however, that the canonical syllable
patterns must remain invariant throughout the derivation.
This is easily falsified, again on the basis of the following
analysis of Hebrew. Although superheavy CVVC syllables in
Hebrew are limited to word-final position in underlying
representation, they occur somewhat more freely eclsewhere in
the derivation. Three separate rules -- Schwa Deletion, Tonic
Lengthening, and Pausal Lengthening -- which are ordered at
widely different points in the phonological derivation all
create superheavy syllables that are not necessarily word-final.

I suggest, then, that stipulated deviations can be made
from the underlying syllabification, and that these deviations
must hold throughout the derivation. In Hebrew, this deviation
is very simple to express. The Hebrew counterpart of the
superheavy syllable rule (4) has the context before word-
juncture. This context holds only for underlying representa-
tions, and it is suppressed for all intermediate and surface

representations. The fact that such a simple stipulation
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correctly describes the observed deviation from underlying
syllabification supports the general structure~preserving
character of syllabification as well as the specific
formulation of rule (4). Damascene, although not Classical,
Arabic also has a deviation almost identical to that in
Hebrew.

The last point before we turn to the analysis concerns
the representation of segmental quantity. I reject the feature
[long], which has often had at best a diacritic function in
previous studies, and so I represent all guantitative distinc-
tions by gemination. In vowel systems, the usual evidence for
this feature has been the fact that alleged [+long] vowels
behave as a unit under phonological rules. We can now offer
a structural interpretation of this observation: an entire
[+syll] rhyme, containing two vowels, is subject to the parti-
cular rule. Thus all long vowels are represented as geminates,
but individual rules may specify whether they apply to the
structure or the segments. Parallel considerations hold for
tautosyllabic geminate consonants. As for heterosyllabic gemi-
nate consonants, the only case I know of where the feature
[+long] has been suggested involves the Hebrew spirantization
rule (Sampson 1973). This has, however, been convincingly
dismissed by Barkai (1974), and, moreover, a different analysis

of the same facts is presented here in section 4.
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4. The Segmental Phonology of Tiberian Hebrew

The phonology of Hebrew is easily identifiable typolog-
ically; it involves a wide range of reduction and lengthen-
ing phenomena that refer chiefly to syllable structure and
stress placement. Therefore it provides a good testing
ground for the theory of syllable structure developed in
the preceding sections and for the stress theory presented
in Chapter 3.

Certain aspects of the data presented here are rather
controversial. As with any language that is no longer
living, Biblical Hebrew is subject to conflicting interpre-
tations of the orthographic record. On another level, the
fact that no aspect of the orthography other than the con-
sonants demonstrably dates earlier than the sixth century
AD has led some scholars to conclude that certain aspects
of the traditional pronunciation were borrowed from the
native language of post-Biblical speakers of Hebrew. On
the other hand, we know that a long oral tradition of study
and memorization preceded the fixing of the nonconsonantal
orthography. The parallel to the reputed accuracy of trans-
mission of Vedic Sanskrit is not inappropriate here. The,
to my mind, correct view of this matter is embodied in the
statement of Orlinsky (1966) that the Masoretes, the medi-
eval scholars, "from first to last were essentially preserv-
ers and recorders of the pronunciation of Hebrew as they
heard it". For further discussion of these issues, see

section 3.1 of Chapter 3 and the footnotes.
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The treatment here is heavily dependent on the analysis
presented by Prince (1975), including some early work on
the nature of metrical structure. Certain new observations,
particularly in the rule of consonant gemiration, tend to
confirm Prince's basic insights and to support an interest-
ingly abstract analysis of the Hebrew facts. I should say
also that no attempt is made here to give an exhaustive de-
scription of the phonology of Tiberian Hebrew. My attention
is confined to those rules that are most germane to the
issues of syllabic and accentual structure developed in
this chapter and in Chapter 3. I refer the reader to Prince's
work for treatment of other phenomena and more extensive
jastification of the underlying representations and the
processes presented here.

Since most of the segmental phonology of Hebrew is
crucially dependent on the position of main stress, let me
first informally sketch the effect of the Main Stress Rule
as it is developed in Chapter 3. Essentially this rule
assigns penult stress in vowel-final words and final stress
otherwise. It accomplishes this formally by creating a
binary branch, labeled s-w, over the rhymes of the last two
syllables of vowel-final words. We can assume as well that
a right branching structure picks up the remaining syliables
in the word, so a rough metrical structure for representa-

tive penult and ultima stressed forms will be:
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(1) a. b.
//\s\ R
Y s 0w w i(\%
ka t; bdﬁ zA ge nii &

These forms are from a very early stage of the derivation,
and are subject to heavy modification by subsequent

rules. Since the application of these rules depends on the
position »f main stress, we will need a notation to allow
us. to refer to it. Moreover, since some syllables will
bear secondary stress throughout the derivatioﬁ, we must
be prepared to distinguish mxin stress from secondary
stresses. For this I suggest the notation [DTE], which
refers to the designated terminal element of the metrical
tree (Liberman and Prince 1977). The designated terminal
element is the terminal node that is dominated only by s's
all the way up to the root. It is the rhyme of the penult
syllable in (la) and of the ultima in (1b).

I will assume that [DTE] is a biﬁary feature whose
value is derivative of the characteristics of the metrical
tree. Any segment in a syllable 'wiose rhyme is the desig-
nated terminal element of the metrical stress trze will be
marked [+DTE]: all other segments will be [-DTE]. Note
that this is not to be confused with the earlier feature
[stress], which was a memb:r of the set of primitive uni-

versal distinctive features. [DTE] is assigned solely on
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the basis of prosodic structure., It is tlierefore purely
a notational device to allow easy reference to a particular
property of that structure in phonological rules.

The first major phonological rule, a rule of no little
theoretical interest, lengthens vowels in open syllables
that immediately precede the syllable bearing the main
stress (here and subsequently, actual surface forms are in

parentheses) :

(2) a. katdbuu + kaatadbuu (katbﬁ; 'they wrote'
yiglabéka-+yi§laabéka (yiérﬁbaké) 'he sends you
9001amf&m-+9001aamf;m (QSlEmf%) 'eternitiéz; s9-)"
b. lebdb » leebdb (1%b3b) ‘'hear’

zaqenf&m > zaqeenfim (zaqgnf;) 'old (m. pi.)'
c. ?ooyebf&m (?SYbf&) 'enemies'

yagaddeléka (yagaddelké) 'he magnifies you (m. sg.)'
d. katabtém (katabtéh) 'you (m. pl.) wrote' |

mapté g '
pteh (mapteé™h) 'key'

The forms in (2a) show that a lengthens in an open pretonic
syllable regardless of what precedes. In (2b) we see that

e lengthens in the same context if it is in the first syl-

lable of the word or if the preceding syllable is open with
a short vowel. But in (2c) e resists pretonic lengthening

(and is subject to later deletion) because the preceding

syllable either contains a long vowel or is closed.
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Finally, the forms in (2d) demonstrate that no vowel can
lengthen when in a closed syllable or a syllable that is
not immediately before the stress.

Therefore the basic generalizations are as follows.
The nonround vowels a and e lengthen in an open syllable
immediately preceding the stress, except that e alone fails
to lengthen if the preceding syllable is CVV or CVC.

Let's consider in detail how these observations can
be expressed in a metrical theory of syllable structure.
First, the structural change of vowel lengthening in an
open syllable is expressed simply by adjunction of a node
n to a rhyme that already contains a vowel. By convention,
this inserted node is labeled in accordance with the basic
syllable structure of Hebrew and adopts'the feature values
of its sister node. Formally, in a syllable of type (3a),
a node n is adjoined to the rhyme, yielding (3b), and con-
ventially labeling and distinctive feature values are dis-

tributed as in (3c):

(3) a. b. c.
g

1/\ /\ VAN

Pl .. b

[aF] [aF] [aF] [aF]

By [oF] I mean the phonological features borne by the

nucleus segment. In (3), the only stipulation is the
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adjunction of n to the rhyme; all additional properties of
(3c) follow from the principles developed in section 3.

The context of this rule can be similarly abbreviated
by structural considerations. We must say that the syllable
whose rhyme is lengthened is immediately followed by the syl-
lable bearing main stress. Moreover, e is lengthened only if
the preceding syllable is CV and not CVV or CVC. Both of
these conditions require us to ignore material in the onset
of the syllable. We look for the main stressed vowel but skip
the onset of the syllable containing it. We look for a preced-
ing CV syllable but skip the onset of the syllable whose vowel
is lengthened. I suggest, then, that here is a clear case
where reference to a projection of rhymes, in the sense
developed earlier and in:.chapter 3, will allow the rule to
refer only to essential contextual properties. Schematically,
on a rhyme projection a vowel lengthens if immediately followed
by main stress and, if e, not immediately preceded by a CVV
or CVC syllable. We can refer to main stress formally with
the feature [+DTE]. A preceding CVV or CVC syllable is
characterized as a syllable whose rhyme has a terminal weak
node, since CV syllables like (3a) have terminal strong
nodes as rhymes. A terminal node will be notated by t.

We can incorporate these observations into the following

rule:
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(4) Pretonic Lengthening (on Rhyme Projection)

\' + V+n/
-round <v|¢>
<-1ow>a T [+DTE]

b
Condition: aD b

The feature [-round] ensures that only a and e are subject
to this rule; we will shortly see the fate of the round
vowel o. The structural change takes a rhyme containing a
vowel and turns it into a branching rhyme. Since the only
branching rhymes in Hebrew are long vowels, this operation
suffices to induce 1engthenihg of the pretonic vowel. The
specification of a vowel rhyme will also vitiate the pos-
sibility of a pretonic lengthening in a closed syllable,
where the rhyme is a consonant.

It is appropriate to note here that some scholars have
expressed discomfort with pretonic lengthening in Hebrew
on the grounds that this sort of rule is unprecedented in
the world's languages. Therefore they have suggested that
it may be a sort of Masoretic fiction, adopted long after
the Biblical period. If true, this would be a serious
problem not only for the analysis of Hebrew presented here
but also for the theory, since the metrical notation values
pretonic lengthening only slightly less highly than the
well-known process of tonic lengthening.

In fact, one other case of pretonic lengthening has

come to my attention. Chafe (1970) demonstrates that
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Onondaga clearly has a rule lengthening vowels in pretonic
open syllables. He also observes several other complica-
tions, one of which is slightly revealing here. Apparently
the Onondaga rule must count parity as well, since only a
pretonic vowel which is in an even syllable counting from
the beginning of the word can be lengthened. It is tempting
to speculate that a formally similar property may have held
at one time for Hebrew, since the requirement that e not be
preceded by a CVC or CVV syllable usually has the effect
of making e an odd-numbered mora, counting from the beginning
of the word as well. For a metrical explication of a struc-
turally similar process, see the treatment of Cairene Arabic
in Chapter 3.3

Anyway, let's now turn to the treatment of the back
round vowel o in pretonic open syllables. It is never sub-
ject to Pretonic Lengthening, as the feature [-round] in
the structural description ensures. The sole exception to

this is the special archaic imperfective paradigm yiktoobﬁun,

/
tiktoobiin, and so on. As Prince (1975) points out, these

are almost certainly the result of hypercorrection in re-
sponse to the archaic morphology and their frequent use in
pausal (phrase-final) positions, where a long and stresséd o
is regularly expected. Therefore I will ignore them in the
rest of this discussion.

What we find instead foro is split behavior. 1In verbs

with clitics, o remains unchanged and is subsequently
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subject to vowel reduction, as we will see shortly. 1In
nouns and adjectives, o in a pretonic open syllable causes
lengthening of the following consonant (whence o is regu-

larly realized as u):

/
(5) a. kotént + kottdnt (kuttdnet) 'garment'

b. 9agoldot + 9agolildot (959ullét) 'round (f. pl.)'
/ ( S 1Kg 7,31
c. 9eeromiim *9eerommiim (98rummim) 'naked {(m. pl.)'
/ / o y Gen 3,7
d. 9amogoot + 9amoqgqoot (9amuggdt) 'deep things'
/ / s p Job 12,22
9amoga + 9amogga (9amugq3d) 'deep (f. sg.)'
Ez 23,32

¢
Forms like #73loomiim 'peace (pl.)' and mﬁqoomébt 'places'

show that underlying long 8 in a pretonic syllable cannot
engender the doubling.

Significantly, quite a number of nouns and adjectives
with a display doubling instead of the expected pretonic

lengthening:

4 ¢

(6) a. ?agamiim -+ ?2agammiim (?5gammf;) 'marshes' Ex 8,1
’
b. qagan{im +~qa§annfﬁm (qagannfm) 'small (m. pl.)'
qatanoot - gatannoot (gastanndt) 'id. (f. pl.)'’
P , Ez 16,61
c. ?adamdamoot -+ ?adamdammoot (?Hdamdammét)
'reddish (f. pl.)' Lev 14,37
’ ’ 4
d. ?asiir + ?assiir (?assfr) '‘captive' Is 10,4

Though long @ is very rare in underlying representations in

Hebrew, except for a few loan words, it is still true that
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long &, like long 3, never induces this gemination. There-

fore we can say, as a first generalization, that the nouns
in (6) are lexical exceptions to Pretonic Lengthening, so
they are subject to a following rule that geminates a con-
sonant after short a. Since o is excluded in the formula-
tion of Pretonic Lengthening, all g's, at least in nouns
and adjectives, are subject to this putative pretonic gem-
ination rule. On the other hand, virtually no e's ever have
pretonic gemination. They either have Pretonic Lengthening,
or, when that is excluded by a preceding CVC or CVV syl-
lable, they remain unchanged and subsequently are reduced.
Consonant gemination relies on the same formal conventions
as Pretonic Lenghhening -- both structuring the derived syl-
lable in conformity with the basic patterns and borrowing
feature values from adjacent segments -- but it applies them
to a somewhat different structure. I have claimed that CVC
syllables in Hebrew are associated with a left-branching
metrical tree. Therefore consonant gemination will sister-
adjoin the inserted node n not to the rhyme but to the syl-

lable node itself. This will yield (7b) from (7a):

(7) a. ’/)L\\ b.
5

l
v

Qe—=g

N

Q) ewme
<—m
3 e—
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The node n must be a consonant in this case since only a
consonant can appear as the weak right branch of ¢. So
the fundamental difference between vowel lengthening and
consonant lengthening under the Hebrew syllable rubrics is
a purely structural one. The first type of lengthening
adjoins a node to the rhyme; the second type adjoins a node
to the syllable.

Adjunction to the syllable node can be expressed by

the following rule:

(8) Pretonic Gemination

’//g\\\ - o+ n / C[+DTE]
T
v

[+back]

The feature [+back] ensures that only a and o can precipi-
tate Pretonic Gemination. As in Pretonic Lengthening, [+DTE]
indicates main stress on the following syllable. We will
also have to exclude Pretonic Gemination in some verb forms,
but I will deal with this shortly.

There is one apparently serious problem with this
scenario, however. The difficulty is that many of the
nouns in (5) and (6) retain the gemination even when the
following syllable is stressless in suffixed forms or so-

called construct phrases:



(9) a.

b-
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’ 4
kottontii (kuttonti) 'my garment' Job 30,18

ma9rommeehém (ma9§rumm€héﬁ) 'their nakednesses'
2Ch 28,15
pagoddat (psquddat) 'numbering of' 1Ch 23,11
/
paqoddaatém (pdquddatam) 'their stores' Is 15,7

7 /
?abbiiriim (?abbirim) 'waliant (m. pl.) Ps 50,13

Actually, though, the real story is a little more encourag-

ing than this. A significant minority of nouns with gem-

ination before the stress do give it up when the following

syllable is

(10) a.

stressless:

kotont (kotBnet) 'garment of' Gen 37,33
kotondot (kotné%) 'garments' Neh 7,69&71
?abiir (?ablr) 'valiant of' Gen 49,24
?agamee (?agm@) 'marshes of' 1Is 14,23

/ ’
?agameehem (?agméhem) 'their marshes' Ex 7,19

nikbadeehém (nikbod&hém)  'their wealth' Ps 149,8
V4
9awer{im (9iwrfm)“'blind (m. pl.)' Is 29,18

These forms in (10) compared to those in (5) and (6) and

others are consistent with the claim that phonological gem-

ination is limited to pretonic syllables. The problem is

to explain why the forms in (9) have extended pretonic gem-

ination to nonpretonic syllables.

Much of this is idiosyncratic variation or historical

paradigm leveling, but nevertheless the jrammar ought to
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offer some account of it. The basic problem is the ex-
tension of gemination to nonpretonic environments. What is
significant is that some forms also display a similar over-
application of Pretonic Lengthening. In certain subclasses,
particularly feminine nouns in e, this overapplication seems

to be the rule:

(11) a. Samehee -~ Sameehee (43m&hB) 'joyful of' Ps 35,26
/ .
b. me9echém + mee9deehém (mR298hem) 'their bowels'
Ez 7,19
c. 9aremat -+ 9areemat (98r&mat) 'heaps of' Hag 2,16
/
d. sariisiim-saariisiim (s3rfsfm) 'officers’
’ 2Kgs 20,18
' .. .. .. - A A o '
e. pariisiim - paariisiim (parisim) 'violent (m.pl.)
v Jer 7,11
d. £abuudoot -+ ¥aabuudoot (£3b098t) 'weeks'’
Ex 34,22
The importance of these two kinds of overapplication is
not in the lexical variation, but rather in that this lex-
ical variation is tightly constrained phonologically. Pre-
tonic Lengthening overapplies with e and a, and Pretonic
Gemination overapplies with a and o, but the other two pos-
sibilities do not usually occur. This variation follows
the structural descriptions of Pretonic Lengthening and Pre-
tonic Gemination in this respect, since the former applies
only to nonround vowels and the latter only to back vowels.
In sum, my interpretation of this variation is as

follows. In lexically and morphologically governed con-

texts, it is possible to suppress the pretonic environment
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(the feature [+DTE]) of the rules of Pretonic Lengthening
and Pretonic Gemination. When it is suppressed, we find
lengthening of a and e (as in (11)) or gemination of the
consonant following a and o (as in (8)). This mechanism

of suppression of a particular contextual feature under
morphological government is not new; for instance, it is
needed to account for the differént modes of stress retrac-
tion under the one English stress rule (Liberman and Prince
(1977) and Chapter 3). Moreover, it makes the apparently
correct claim that no morphological idiosyncracy will

allow e to induce gemination or o to lengthen, pretonically
or otherwise. These possibilities are expressly excluded
in the frcrmulation of the two rules.

There is another possible objection that is more serious
than these empirical difficulties. Both rules, Pretonic
Lengthening and Pretonic Gemination, seem to duplicate the
effect of strengthening the syllable immediately before
the main stress. Thus, both refer to the context [+DTE].
But the possibility of collapsing these two rules is pre-
cluded by the metrical analysis of Hebrew syllabification
proposed here. CVV and CVC syllables have fundamentally
different structures, the first right-branching and the
second left-branching. Therefore only the most baroque
notational devices would allow us to conflate two rules

that each create one of these syllable types.
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We will see shortly, though, that Pretonic Gemination

demonstrably applies in the context between words, while
Pretonic Lengthening is limited to wor¢ -internal contexts.
Therefore the split between the two rules, required on
formal grounds by the analysis of Hebrew syllable structure
presented here, is independently justified on strictly
empirical grounds as well. But first we must consider the
rule of vowel reduction.

In a number of circumstances short vowels in open
syllables will survive the ministrations of Pretonic Length-
ening and Pretonic Gemination. In particular, most non-
pretonic vowels and some nonlow pretonic vowels will still
be short and their syllables open. These vowels are, then,
generally subject to a rule of vowel reduction that yields
the vowel schewa. A subsequent rule deletes this schewa
in some contexts.

Prince (1975) argues that this process of vowel re-
duction has an alternating character, applying to every

other one of a series of shc:t vowels in open syllables:

V4 P4
(12) a. malak{im + malaakiim - md3laakiim

b. malakeehéh > malakeehéh
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/. !, g,
(13) a. ?agamiim -+ 2agammiim -+ ?3gammiim

b. ?agameehéh -+ ?agameehéh

The form in (l2a) is initially subject to Pretonic Length-
ening, making the second a long. The first a is then re-
duced because it is short in an open syllable. But in
(12b) neither a is lengthened and so both aré potentially
reducible. 1In fact, reduction alternates, so only the
rightmost a reduces. In (13a), Pretonic Gemination creates
a closed syllable that protects the second a from reduction,
so the first one reduces. (13b) works just like (12b).

Given that the mode of vowel reduction is a simple
alternating pattern, the metrical theory allows just one
possible formulation of the rule. It must assign a binary-
branching structure -- let us assume w-s assigned from right
to left -- whose weak position is a short vowel in an open
syllable. The vowel in the weak position of this structure
is then interpreted phonetically as schwa.

But I argue in Chapter 3, section 3.3 on grounds of
tie surface quality of schwa and the accentual behavior of
syllables containing reduced vowels that all reduced vowels
in Hebrew should be represented as weak nodes in a binary
branching structure. That is, Hebrew does not make the ap-
parent three way quantity distinction aa-a-3, but rather

the opposition between a and 3 is purely a prosodic one,
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since 3 is in the weak position of a particular binary
branching structure, which I designate as p.

It follows, then, that the rule of vowel reduction
just assigns this binary branching structure p from right
to left under appropriate conditions. Conventionally,any
vowel in the weak position of a p-structure is interpreted

as reduced. I formalize these properties in (14):

(14) Vowel Reduction (on Rhyme Projection)
Assign a structure W/}kE from right to
left, where the left node is nonbranching

and is a vowel.

In detail, this rule creates a binary-branching structure
called r. The left branch of this structure cannot be a
long vowel (it does not branch), but it must be a vowel.
Further discussion of the formal properties of p and similar
structures can be found in Chapter 3.

We can illustrate the application of Vowel Reduction

on the forms in (12) with the fcllowing sample derivations:

(15) a. b.

Rhyme
Projection ma 1

Vowel w
Reduction ma 1

=g
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The weak position in the p -structure, the first a in (15a)
and the second a in (15b), is interpreted phonetically as
a reduced vowel, which may be subject to later deletion,
as we shall see.

One of the most interesting properties of the Vowel
Reduction rule is its application to short strewsed vowels
in open syllables. This engenders a rightward movement of

stress, as in the following examples:

/
(16) a. katdbuu b. giddiluu

Pretonic ,
Lengthening kaatabuu "

A A
vowel i A { R
Reduction kaatabuu giddiluu

The topmost forms in (16) are the outputs of the Main
Stress Rule, with the regular penult stress of vowel-final
words (compare nggééggg, pausal kaaté%buu).

In view of the treatment of this rule developed in
Chapter 3 and sketched above, we can say that the metrical
output of the Main Stress Rule for some of the examples we

have discussed is as in (17):

(17) a. 5 b.
/> /7
w w/ﬂ\E éf\h
ma lé kéé heA ka té bé%
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The designated terminal element of this main stress tree

is the DTE referred to by the rules of Pretonic Lengthening
and Pretonic Gemination. But we will stipulate that Vowel

Reduction freely creates its own p-structure, appropriately
labeled, under any node of the main stress tree. This will

yield the foilowing structures from (17):

S
mé 1&'1 ké hex!n ka& t‘g bid

In (18b) in particular, the rightward shift of stress off
of the reduced vowel is an automatic consequence of the
formulation of Vowel Reduction and the prosodic represen-
tation of reduced vowels. No additional stipulation is
required.

With this much in hand, we can now turn to the very
interesting properties of the phenomenon of junctural con-
sonant gemination, which has never been suitably integrated
into any treatment of Hebrew phonology known to me. The
traditional Orientalist's designation for this is dage$
forte conjunctivum -- dage§ forte the symbol for gemination,
conjunctivum because of its junctural nature. The relevant
juncture for this rule is the position between two phonolog-

ical words that are sole sisters in the syntactic
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phrase-marker. This context, which functions also in the

Rhythm Rule of Chapter 3 and the spirantization rule dis-

cussed later, is treated fully in Rotenberg and McCarthy

(forthcoming) .

Apart from the syntactic condition on junctural gem-

ination, a variety of other phonological conditions have

been observed. Stated baldly on the surface level, they

make quite a mass:®

(19) a. The first word must end in é (though very

i A o
rare examples in u and 1 are attested):

rd
. Va, A -
i. sabita

A
s%ebi

you-led-captive captivity

'you have led captivity captive'

. /-
ii. 18-higgadta

not-you-showed to-me

'you did not show me'

versus
iii. 95&5@?
I-did

'thus I acted'

I'4
. VA A
iv. siru
sing

Y,
11%

Gen 12,18
Neh 5,15

Ps :37,3

'sing (m. pl.) to us'

Ps 68,19
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(19) continued
b. The first word can have penult stress, as above.
If it has ultima stress (before the Rhythm Rule),

then its penult must be a superheavy syllable:

V4 /
i. mage3 bbé&it (<m3g?3a)
she~-found house

'(the swallow) found a nest' Ps 84,4
ce L e T o L
ii. yorda mmayim (<y©rda)
going-down water
'going down (f. sg.) to the water' Lam 1,16
versus
A A / £
iii. mé?a kesep (<m&?3)
hundred silver
'‘a hundred pieces of silver' Dt 22,19
c. The second word must have main stress on the
first syllable, as in the examples above. Thus
there is no gemination in the following cases:

7/
i. barakta  barék
you-knelt kneeling

'you knelt down' Num 23,11

/ D /
ii. h&mma yirdt-23res
they will-inherit-earth

'they will inherit the earth' Ps 37,9

/ 4

iii. mabArdk8&ka barik
your-blessers blessed

' (make) your (m. sg.) blessers blessed' Num 24,9
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Let's begin with the first of these conditions. The

only vowel that may precede the juncturally-doubled con-
sonant is d. There is little doubt that & is at best a
marginal phoneme of Hebrew in underlying representations,
though the surface &'scan result from a variety of rules.
One of these is a process of great generality, creating

2@ from underlying a word-finally:

(20) Final Lengthening

V> V+n /___)w w=word

The notation for word-juncture adopted here is that devel-
oped by Rotenberg (1978). This rule says, simply, that any
vowel is lengthened in absolute word-final position. As in
the other lengthening rules proposed, the basic operation
is insertion of a node n, which is adjoined to the vowel,
creating a branching rhyme. The phonological features of V
are then conventionally distributed throughout the entire
rhyme.

At the stage of the derivation before Final Lengthening
applies, all word-final @'s will be short. Moreover, the
skewing of the lexicon by redundancy rules is such that /a/
is the only underlying word-final short vowel. Since we
have already observed that only & triggers junctural gemin-

ation of thLe foilowing consonant, we can simply say that any
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word-final short vowel induces gemination provided the
proper syntactic conditions are met. We can incorporate

this into a preliminary formulation of Junctural Gemination:

(21) Junctural Gemination #1

//g\\\+ o + n / in some syntactic context

\ S
I
\

Like the Pretonic Gemination Rule already presented, this
rule simply adjoins a node n to a syllable, provided that
syllable is CV and not CVC or CVV. By the story just above,
Junctural Gemin:ction must precede Final Lengthening if it
is to exploit the existence of underlying short /a/.

The second informal condition on jur.ctural doubling
(19b) says that the first word of the pair must have stress
on the penult, or it may be ultima stressed only if the
penult is a superheavy syllable. Both conditions refer to
the situation obtaining before stress retraction by the
Rhythm Rule developed in Chapter 3. Now if we go back a
bit to the treatment of Vowel Reduction, the explanation
for this rather curious restriction to forms with super-
heavy penults becomes evident. With only two exceptions,
all Hebrew words with superheavy penults, like kaatbﬁu, are
derived from penult-stressed kaatébuu by the application of

Vowel Reduction and subsequent deletion of the reduced vowel,
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a phenomenon discussed below. Therefore if Junctural
Gemination is ordered before Vowel Reduction, the two con-
ditions on the stressing of the first word fall into one:
it must be stressed on the penult.

This analysis is confirmed by the behavior of forms

where the reduced vowel of the penult does not delete for
reasons discussed below. Here junctural doubling applies

/
as well: nittyn3-118 'she was given to him' 2Kgs 25,30;

ggég—ggé 'approach (f. pl.), please!' Gen 27,26. These
forms are as well derived frmmnitténaand géég by the rule
of Vowel Reduction. The hyphen in these citations reflects
a kind of destressing process, complementary to the Rhythm
Rule, that is treated briefly in Chapter 3.
At this early stage of the derivation, then, it suf-

fices to say that the final syllable of the word preceding
the geminated consonant is unstressed. I incorporate this

intoc a new version of the rule:

(22) Junctural Gemination #2

g + o +n / in some syntactic context

The feature [-DTE] refers to a segment which is not the

designated terminal element of the metrical stress tree.
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Therefore the vowel must not bear the main strees. In all
other respects this rule is identical to the first formu-
lation of Junctural Gemination. Minimally, this rule pre-
cedes Vowel Reduction as well as Final Lengthening.

The third informal condition on junctural doubling
(19c) says that the second word -- the word whose initial
consonant is geminated -- must have main stress on the
first syllable. Baer (1880) claims also that methegh, the
symbol of secondary stress anaiyzed in Chapter 3, will also
suffice to induce gemination. But here I will follow the
textus receptus, which only rarely indicates gemination
before a syllable containing methegh. Partly holding this
question in abeyance for further philological research, I
will formulate Junctural Gemination so as to require main

stress on the syllable following the doubled consonant:

(23) Junctural Gemination #3
g > o+n/ C [+DTE]l in some syntactic
context
T
v
[-D

Now this final formulation of junctural gemination is
clearly reminiscent of the Pretonic Gemination rule moti-
vated earlier. Both rules geminate a consonant after a

short vowel in an open syllable pbefore the stress. Junctural



60

Gemination requires that the preceding syllable be unstressed
as well, but this is obviously true of the cases of Pre-
tonic Gemination as well, since only one main stress is
possible within a single word. Moreover, the fact that
Pretonic Gemination applies only after a back vowel is
mirrored in the contexts for Junctural Gemination, since
we have seen that only a is subject to this rule generally
and final short O does not occur. Finally, real confirm-
ation is the fact that the two rules are ordered at the same
very early stage of the derivation, demonstrably before the
application of Vowel Reduction.

So we can collapse both rules into a single gemination
process, applying to any consonant that follows a short

unstressed back vowel and precedes a stressed vowel:

(24) Gemination (Final Version)

g ¥ 9+n/ __ C [+DTE] in some syntactic
,//N\\ context
Co

\Y

[?DTE

t+bac

The syntactic context of this rule, as well as the other
rules that apply in sandhi discussed in this section, is
treated fully in McCarthy and Roténberg (forthcoming). For
our purposes here it is enough to say that the context (ww)
-- that is, two phonological words that are syntactic sole

sisters -- constitutes an upper bound to the application
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of Gemination. It applies freely on strings that are
wholly contained within one word or within the (ww) context.
The one systematic exception to this is the verb+pronominal
clitic group, iike /yiktobﬁhnii/, where the pretonic con-
sonant does not geminate so o reduces. This deviation will
be included in the syntactic context of the rule.®

This result has several interesting theoretical conse-
quences. First, it is inconsistent with various interpre-
tive theories of phonology that necessarily distinguish
systematically between sandhi and word-internal rules.
Clearly such a theory would miss essential generalizations
here. Second, in a larger sense it supports a quite ab-
stract model of Hebrew phonology, since the listing of
sandhi alternations ought to be excluded ex hypothesi.
Third, the most germane point to the proposals made here is
that (24) supports the distinction between Pretonic Length-
ening and Pretonic Gemination that was made on the formal
basis of the structural difference between CVV and CVC
syllables in Hebrew. 1In no case do we find Pretonic
Lengthening applying in sandhi; its upper bound is just the
phonological word. This is not an empty prediction. Al-
though Final Lengthening will obscure the direct output of
putative Pretonic Lengthening in sandhi, Pretonic Lengthen~
ing would still bleed Gemination, since Gemination does not
apply.after long vowels. That this is not the case is shown
by the cited examples of Gemination and many others, so this

prediction is clearly borne out by the data.
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An apparent inadequancy of rule (24) is the existence
of cases of junctural gemination after the nonback vowel e.
Except in a few nouns like éggé 'field' and pronouns like
zéilg "these', forms with final e are imperfectives or par-
ticiples of verbs whose final root consonant was historically

Yy or w, the so-called final-weak verbs. Some representative

examples are:

4
(25) a. nibne- 113n (<nibnd)
was-built for-us

'it was built for us' Gen 11,4

b. ydzakke- nn£9ar (<yazakké)
will-cleanse boy

'a boy will cleanse' Ps 119,9

£ 4 ’
c. 98de 113k (<93£e)
making for-you
'making for you (m. sg.)' Gen 31,12
Z -7
d. yinnaqge rréb (<yinnaqge)
be-innocent evil

'an evil man will (not) be innocent' Prov 11,21

It is apparent from these examples that, at the early

stage of the derivation where Gemination applies, the verbs
and participies with final e have final stress, and there-
fore should not be subject to gemination. Therefore these
facts are doubly anomalous, since they have not only gem-
ination after a nonback vowel but also after a vowel that

is stressed.
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There is as well a little evidence for word-internal
gemination after e. The sole circumstance where this might
be expected in the verbal system is the feminine plural of
final-weak roots. Usually there is no gemination, but two
forms are attested with it, and both geminate the consonant
after the stress: ta9anénn3 Jd 5,29; tir?énn3 Mi 7,10.
It also appears systematically regardless of accentual con-
ditions after the particles %e, ze, and me (usually ma).

’
Finally, the frequently attested phrase mB4é 11&mdr 'Moses

(quote) ' shows junctural gemination in violation of the
pretonic position requirement observed by the forms in (25).
Because of this significant variation I am reluctant
to offer a rigorous treatment of gemination after e at this
time. The outlines of the analysis might be as follows.
The forms in (25) and others show that gemination after e
is independent of the stress position in the first word.
If this is the case, then there is no reason for a very
early ordering of gemination after e, or in fact for at-
tempting to collapse it with Gemination. Rather, we should
look to the segmental makeup of these forms in final e.
I mentioned that they historically had final high glides;
there is some synchronic evidence for this as well. There-
fore we might suppose that the real effect here is assimi~
lation of the final glide to the following consonant. Al-

though this fails to explain the usual limitation of this
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gemination to pretonic syl ables, it at least suggests an
account of both (25) and the facts outlined above.

Up to this point, the rules motivated and their order

of application are:

(26) Pretonic Lengthening
Gemination

Vowel Reduction

The next major rule with a syllabic environment is schwa
deletion. But first, for completeness, let's consider the
phenomenon of spirantization, which can be shown to follow
Gemination (since geminate stops do not spirantize) and
precede schwa: deletion (since spirants appear after de-
letion sites of schewa).

After a vowel, the stops 2, P, g, E, g and E are

realized as spirants:

’ /
(27) a. melek, malki 'king, my king'
-/ 4
b. katab, yiktOb 'he wrote, he writes'

aa . oL
c. gadal, yigdol 'he was great, he is great'

Not all stops spirantize, however, the two systematic
classes of exceptions are:
i. Uvular g and emphatic f%.

ii. Any stop when it is a member of a geminate cluster:
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/
giddel 'he magnified'

dibb&r 'he said'

haddérek 'the road'
Here I will follow the suggestion of Prince (1975) in
offering a unified account of these exceptions. The em-
phatics q and t were apparently unaspirated, judging from
a variety of evidence. First, this situation obtained in
Classical Arabic, as Blanc (1967) demonstrates from the
attestations of ancient grammarians. Second, it is con-
firmed by transcriptions of Hebrew into Greek letters
(Brgnno 1943). Plausibly, the first (postvocalic) member
of a geminate stop lacks consonantal release, akin to the
lack of aspiration in the emphatics. I will identify this
common property somewhat arbitrarily with the feature
[-tense], and will require stops that undergo spirantization

to be [+tense]:7

(28) Spirantization

[&obst + [+cont] / [+syll]
+tense

This rule, like several other rules discussed here, is also
able to apply across word juncture, as the attestations in

(29) show:
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¢ /
(29) a. wayyidral [?et-sarisé par9d]
and-he-asked acc-officers-of Pharaoh

'and he asked Pharaoh's officers' Gen 40,7
’ / /
b. qim  [9318 bét-?281]
arise go-up-to Bethel

'get up and go to Bethel' Gen 35,1

Simple reference to single or double word boundary in the
spirantization rule will not suffice, though, since many
other citations fail to show spirantization even though the
phonological conditions are apparently met:
—U.*/ *—/ -’
(30) a. wazani [b3rob hasdaka]
and-I in-abundance your-loving-kindness

'and I, in the abundance of your loving-kindness'
Ps 5,8

K4 x /
b. wayyi&2ai1d [band yiéraz81]
and-they-asked sons-of Israel

'‘and the sons of Israel asked' Jud 1,1

Here, the starred stops follow a vowel in the preceding
word but are not spirantized.

The generalization that distinguishes these two classes
of examples is apparent from the indicated syntactic brack-
eting ~- Spirantization applies in sandhi only when the
first word is sole sister to the second. This is the same

syntactic context assumed by Gemination and the Rhythm Rule.
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The application of Spirantization in sandhi confirms a
fairly abstract analysis of Hebrew phonology, since its
context is often rendered opaque by the subsequent appli-
cation of Schewa Deletion.

The fate of the reduced vowels -- the vowels in the
weak positions of the p-structure assigned by Vowel Reduc-
tion -- is complicated somewhat by other factors. The
consonants called gutturals, the laryngeal and pharyngeal
glides, cause an assimilation of a following schwa to a,

’ /
a very short low vowel: $Zhat8 » §§h5;ﬁ. As I have nothing

to contribute to Prince's (1975) treatment of this process,
I will not formulate it here. Schwas which are not lowered
in accordance with this rule are deleted in the well-known

doubly open syllable context:

(31) a. maldkee -+ malkee 'kings of'
b. kaatsbdu » kaatbdu 'they wrote' 8

‘.
c. ddbaariim, yiktabﬁu ''things, they write'

In (3la) and (31b) schwa deletes because it is in an open
syllable and is also preceded by an open syllable. In (3lc),
though, schwa: is not preceded by an open syllable.

The context doubly open syllable has always been some-
what problematic, since it seems to depend rather artifici-
ally on the nature of the syllable preceding the focus. It

also requires a notoriously awkward expression in terms of
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the C and V abbreviatory devices. A somewhat more elegant
characterization of doubly open syllables is possible under
the theory proposed in section 3 of this chapter. The sole
effect of the doubly open syllable context in Hebrew schwa
deletion is to avoid the creation of a word-initial CC cluster
or a word-internal CCC cluster. Thus the failure of deletion
in (31c). I have already claimed that syllable structure
~governs the application of phonological rules: in a very
precise way: a rule may apply if and only if its output can
be syllabified by the syllable canons of the language. 1In
this way we can speak coherently of syllable-structure
preservation. Hebrew, as we saw, does not permit tautosyllabic
consonant clusters (except in the special word-final cases
mentioned). Therefore word-initial CC and word-internal CCC
will have no proper syllabification, and consequently will
resist the application of schwa deletion. 1In view of

these considerations, we can formulate the following quite
simple rule:

(32) Schwa Deletion (on Rhyme Projection)

That is, any vowel that is the left branch of a p-structure

will delete. The specification [-low] is necessary to prevent
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deletion of schwa that has assimilated to a preceding guttural,

as in §5§§Eé.

There is some additional fallout from the exact form-
ulation of Schwa Deletion in (34). It deletes a vowel that
is specifically the left branch of a p-structure, though
it does not specify the source of that p-structure. In
fact, there is one other major process yielding structures of
this type, the insertion of a reduced vowel after an unstressed
syllable-final laryngeal or pharyngeal glide, a class
traditionally known as gutturals. This rule is responsible
for the partial derivations in (33):

(33) a. yagméd a-ya95méa 'he stands'

b. yebzéq e-yepézgﬁ 'he is strong'
c. ho9mad +ho98mdd 'he was caused to stand'
d. billa9n£ﬁhuuu+‘billaBSnﬁuhuu 'we annihilated him'
e. §aam£9tti,laaq£btii;11 heard, I took' TS 33,25
The final pair of forms shows that a stressed syllable
resists this insertion, as Prince (1975) points out.

Notice that, in every case, the inser;gd reduced vowel
has exactly the quality of the vowel in the preceding syllable.
I suggest that in these forms the p -structure includes the
rhymes of the first two syllables in the derived forms,
so the reduced vowel is dominated by the right branch of the
p-structure. Notice as well that this allows us to say

‘that the vowel that is part of the conditioning environment

for the insertion rule participates in the resulting structure.
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I therefore formulate the vowel insertion rule as in (34):
(34) Postguttural Epenthesis
: /\
"‘ N ] on Rhyme
//i\\ﬁ Y Projection
w w \%
[-DTE] [+low]
That is, a p-structure is created that includes as its left
branch any unstressed vowel which is followed in the same
syllable by a guttural consonant. I assume that the gutturals
are correctly characterized as [+low] (they are specified

as consonants by the overall left-branching structure of the

syllable in (34)). Sample outputs of this rule appear in (35):

(35) a. P b. P c. o
| | | ] é |
ya 9V mod ye hV zaq h 9V mad

The relationship of vowel quality between the two daughters of
these p-nodes is described by a mechanism of assimilation
within p developed in section 4 of chapter 3.

The relevance of these facts to the formulation of
Schwa Deletion in (32) lies in the following considerations.
The vowel inserted by Postguttural Epenthesis is not necessarily
[+low]; in fact, its surface quality as a result of assimilation
to the preceding vowel is nonlow in (35b) and (35c¢), yet this
vowel fails to delete by Schwa Deletion. The reason for this
failure is that Postguttural Epenthesis creates a p-structure

with schwa on the right branch, while Schwa Deletion is
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specifically restricted to schwas on the left branch of o.
Therefore the metrical formalism naturally incorporates this
essential characteristic of the rules governing reduced
vowels.

Notice as well that the same result is not available
by ordering Postguttural Epenthesis after Schwa Deletion,
thus letting the insertion counterfeed the deletion. 1In
fact, the opposite rule order is demonstrably the correct
one. Epenthesis must precede Spirantization, accounting
for the spirantized b in xa95h6ﬁ 'he will work' from
/ya%9bod/. But Deletion must follow Spirantization in order
to get spirantized k in gglhé from /malskee/. So by transi-
tivity of ordering Postguttural Epenthesis precedes Schwa
Deletion, and consequently the structural treatment of
Schwa Deletion does solve a genuine problem.

There is another point to note about both Schwa
Deletion and Postguttural Epenthesis that is relevant to
the issues treated here. These rules, among others, alter
the overall number of syllables in the word. The inherent
structure-preserving character of syllabification will cause
these new syllables to be formed by the same rubrics as the
underlying syllabification. The one exception to this, noted
already in section 3, is the superheavy syllable type CVVC.
These syllables are limited to word-final position in
- underlying representation, but this limitation is explicitly

suppressed throughout the rest of the derivation. Thus, the
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superheavy initial syllable of kaatbéu (=31b), created by
Schwa Deletion from the intermediate representation
/kaatabdh/, will be correctly syllabified in accordance with
the structure in (5) of section 3. Because this structure
is restricted to word-final position only in underlying
representation, CVVC is a canonically permitted syllable type
in the outputs of phonological rules, and therefore Schwa
Deletion is not blocked in this case by syllable-structure
preservation. The structure assigned to the superheavy
syllables, both final and nonfinal, turns out to have some
significance in the treatment of Hebrew accentuation in chapter
3.

Schwa Deletion is not the only rule that creates
superheavy CVVC syllables. They also result from a fairly
general process that lengthens stressed vowels in pause;
that is, before the end of a phonological phrase. This
accounts for the partial derivations of sample pausal forms
in (36):

(36) a. kaatgb + kaatfab 'he wrote'

b. kaatlbtii -+ kaatfabtii '‘yvou (f. sg.) wrote’

c. kaatébuu > kaaté%buu 'they wrote'
I will refer to this process as Pausal Lengthening, one of
a complex of rules that apply in pause. ZAlthough structurally
it involves a very simple adjunction of a node n to the vowel
of the stressed syllable, I will eschew formulation of it

here because of some unsolved difficulties in the mode of
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reference to the external context "end of phonological phrase".

In (36a) and (36b) Pausal Lengthening creates word-
final and word-internal superheavy syllables with equal
equanimity. The form in (36c) and many others show that
Pausal Lengthening must precede Vowel Reduction. Since
Vowel Reduction applies only to short vowels (whence the
left node must be nonbranching in (14)), the prior application
of Pausal Lengthening will bleed the rule of Vowel Reduction
and its concomitant rightward accent shift. These properties
of pausal forms, along with others, are demonstrated in detail
by Prince (1975). Their significance for the treatment here
emerges in sections 3.4 and 3.5 of chapter 3, where Pausal
Lengthening can be seen to suppress the subsequent application
of two accent movement rules.

The last group of facts that have some importance here
concern the formulation of a rule of Tonic Lengthening,
which applies to any vowel that bears main stress under certain
phonological and morphological conditions. In nouns, adjectives,
and particles, we find the following partial derivationsﬁ9
(37) a. daabgr > daabdar 'thing'

yéhmaa > yéémmaa 'seaward’

b. zaaqéh -+ zaaqéén 'old (m. sg.)'
?éile > ?éélle 'these’
c. qaa;én + qaa;ébn 'small (m. sg.)'’

/
pérgaa > Qooréaa 'to Choresh (=forest)'
1Sam 23,16
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In the first example of each pair the Tonic Lengthening rule
applies to create a final superheavy syllable, while in the
second example it creates a penult superheavy syllable. These
latter forms are a little unusual morphologically -- two
are directive adverbials, and the other is a pronoun -- but
this is only because of the difficulty of finding clear cases
of penult stress in the noun system. In view of these facts,
I will formulate Tonic Lengthening as in (38):

(38) Tonic Lengthening (Nonverbs)

Vv + V 4+ n
[+DTE]

Therefore any vowel which bears the main stress will have
an unspecified node adjoined to it, with a resulting long
vowel according to the principles developed and exemplified
earlier in this chapter.

The issue brought up by Tonic Lengthening that will
be relevant later concerns the parallel phenomenon in verbs.
As it stands now, based on the data in (37), Tonic Lengthening
ought to be restricted to forms [-verb]. But a similar,
though more limited, rule apparently applies in the verb
system:

(39) a. giddél > giddéél 'he magnified'

tagaddéinaa > tagaddé%lnaa 'they/you (f£. pl.)
magnified'

’
b. yiktob ~» yiktgob 'he writes'

/ ’
gomnaa -+ goomnaa 'arise (f. pl.)'



75
The surprising limitation on this process concerns lengthening
of a; it never occurs in (cliticless) verb forms. Thus,
short a is retained in forms like kaatab 'he wrote' or
géﬁtii 'I arose'.

If Tonic Lengthening in nouns were to be conflated with
this lengthening rule in verbs, the result would be a rather
baroque set of disjunctions referring to the quality of the
vowel and the lexical category of the form. There is, however,
another interpretation of the verb facts based on a more
subtle understanding of the orthographic record. It has been
traditionally held that the vowels é'and é in the verb
system, although written as long, were to be pronounced as
short. This belief is supported very strongly by the writing
of Hebrew in Greek letters in the Hexapla, where Tiberian
é and é'in verbs are written as ¢ and o with remarkable consi-
stency, while n and » appear in nouns (Brgnno 1943). Moreover,
it emerges in chapter 3, section 3.3 that there is evidence
within the Tiberian system from the application of the Rhythm
Rule that supports this distinction as well. I conclude, then,
that Tonic Lengthening in (38) is limited to forms that are
[-verb]. If there is an actual rule of lengthening in verbs,
then it functions as a kind of late adjustment, evidently
restricted solely to the Tiberian vocalization system.

I will not attempt a summary of the segmental phonologi-

cal rules of Hebrew here. Rather I will wait until chapter 3,

where-an ordered list of .all segmental and accentual rules appears.
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Chapter 2: Footnotes

1A preliminary study along these lines can be found in a
recent unpublished papexr by Hagit Borer at. MIT.

2Word-final consonant clusters are limited to just two
morphological classes: second feminine singular verbs

(e.g. katdbt) and jussive III-w,y verbs under certain inconsi-
stently observed conditions of relative sonority (y&bk,

e8t). Both of these classes arguably involve relatively

ate morphological truncation rules.

3Further evidence in support of the reality of pretonic
lengthening, cited by Brockelmann (1961), is the existence
of Syriac and Arabic writings of Hebrew words with pretonic
lengthening, like Arabic ?ibraahiim = Hebrew ?abraahfam.

“This sort of alternation is consistently observed by adjectives
of defect. I assume that the underlying a of the first

syllable is realized on the surface as i by a reasonably

general process applying in closed initial syllables. For
further discussian of this rule see Prince (1975).

STwo small cautions are in order here. First, the data and
taxonomy presented here as well as in most handbooks come
chiefly from a compilation by Baer (1880). Baer worked not
just from the textus receptus but also from a text reconstructed
in accordance with variant readings under the general guidance
of rules laid down by medieval Hebrew grammarians. Second,
some scholars, notably Bergstrisser (1962) and Dothan (1971),
have disputed the interpretation of dage¥ forte conjunctivum
as a mark of gemination, suggesting that it is a case of

using the symbol dage$ to indicate stress or word boundary.
However, Lambdin (1971) describes the arguments in support of
this view as "totally unconvincing". 1In the light of the
similarity between junctural and the undisputed internal
gemination, and the existence of a formally similar process

in some dialects of Italian, I hold with gemination here.

6There are as well sporadic exceptions to gem;nation after o
in the noun system, like /maploqoot/ + mahlsdgoot 'divisions?'.

A variety of attempts have been made to show that Hebrew
spirantization is a late addition to the reading of the text
after the language was dead. This view usually holds that
Spirantization was borrowed from Aramaic. But derivations
where Spirantization is rendered opaque by later Schwa Deletion
show a degree of abstractness in this rule that is quite
unlikely in a late borrowed process.
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8Tt is sometimes thought that schwa is pronounc d after

a syllable containing a long vowel, like katasbll. For
convincing demonstrations that this mode of pronunciation
is a late addition, see W. Chomsky (1972) and Baer (1867,
1868) .

9Here T have avoided reference to segholate nouns (those with
the pattern [CVCC]) because they present a number of poorly
understood problems to the rule of Tonic Lengthening. These
involve chiefly the class distinction seper/qéber and the
application of Tonic Lengthening to a only in some geminate
types with the definite article (haa94am) and without (xﬁam).
I have no solution to these difficulties here.

I should point out that Tonic Lengthening of a is not
consistently carried out word-ingernallyvi nonverbs. With
lengthening we have fq;ms 1ikg yaammaa, Saammaa, laammaa,
and without ?arsaa, laylaa, baytaa. Again I have no solution
to offer.
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Chapter 3: Syllable Structure and Accentuation

l. Introduction

Certain fundamental results emerge from the theory of
accentuation developed in Liberman (1974) and Liberman and
Prince (1977). Stress is seen chiefly in relational terms,
as expressing a property of relative strength for stressed
elements. Alternation and disjunction of stress assign-
ment are shown to follow from certain very general condi-
tions that are expressed formally by labeled binary branch-
ing structure.

There is, however, a residue of interesting traditional
observations about stress assignment not accounted for
directly in this theory. 1In particular, stress rules refer
to certain typical characteristics of the forms to which
they apply. The best known of these, and perhaps the most
universal one, is syllable weight, the distinction between
heavy and light syllables. The richness of this problem
is apparent in its many ramifications. First, in some
languages the notion heavy syllable invokes a disjunction
of syllables containing a long vowel or diphthong and syl-
lables with a short vowel but closed by a consonant.
Second, though heavy syllables are usually supposed to at-
tract the stress, there exist coherent stress rules where
heavy syllables attract or reject the stress subject to,

say, distance from a word boundary. Third, the weight of
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some syllables may itself vary across languages, though
nevertheless some clear generalizations can be ascertained.

Very little has been said about these issues in
earlier work in generative phonology. The notation of
Chomsky and Halle (1968) - abbreviatory devices like V, ¢,
and subscripts and superscripts - allows free stipulation
of any arbitrary string in a rule of stress assignment.
This notation actually values a rule assigning stress to
light syllables more highly than a rule assigning stress
to heavy syllables since the former can be referred to with
fewer symbols. This difficulty did not pass unnoticed;
Chomsky and Halle concede (1968:241, note) that the appear-
ance of the rather ungainly weak cluster context in at
least four different rules indicates a defect in their
theory. A more traditional account would say that, sub-
ject to the lexical and morphological government typical
of some of these processes, the proper context of weak
cluster phenomena is a light (CV) syllable.

Perhaps the most productive approach to these problems
is the notion of mora in Prague school structuralism
(Trubetzkoy 1969, Jakobson 197l1a,c). The mora is a rela-
tively abstract property of syllables. Syllables themselves
are not exhaustively parsed into moras - rather, the mora
measures the weight of a syllable. A light syllable is
associated with or contains one mora, a heavy syllable two

moras, and analyses have been suggested where syllables of
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greater weight (CVVC and CVCC) have three moras (Lecerf
1974). Consider the rhyme of the syllable, the string in-
cluding the nucleus and any segments following within the
syllable. Then, subject to some language-particular vari-
ation, the number of moras associated with a syllable
equals the number of segments in its rhyme.

What does this sort of theory do? It explains the
common metrical equivalence of two light syllables and one
heavy syllable and the converse. That is, two moras in
separate adjacent syllables equal two moras in one syllable.
In demarcative stress languages, of which Classical Latin
(and Damascene Arabic) is the usual exponent, it explains
disjunctions of the sort "stress a heavy penult, otherwise
stress the antepenult". 1In this case, stress is said to
lodge on the syllable containing the second mora preceding
the final syllable, whose moraic count is irrelevant.
Certain types of alternating stress with partly demarcative
character, for which Southern Paiute (Sapir 1930) is usually
adduced, stress every other mora from the beginning of the
word. In general, then, a moraic stress rule assigns
stress to every mora that is some number n of moras distant
from a boundary or from another stress. As long as n is
small -- perhaps one or two moras -- then bimoraic, there-
fore heavy, syllables will be seen to attract the stress.

The basis of the metrical treatment of these phenomena

is to characterize the moras in syllable structures like
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those presented in Chapter 2. The claim here is that moras
can be identified structurally as units of the rhyme con-
stituent, where rhyme is defined formally as the right
branch of o, the syllable root. The mechanism of this
identification is the notion of prcjection, developed in
Vergnaud (1976).! A projection is a representation that is
derivative of the ordinary phonologiical representation by
selection of only those elements with some defining charac-
teristics. For instance, a projection of all [+syll] seg-
ments in a word yields a string of vowels. I should say
that there is no true sense of derivation here; the two
representations are simultaneous and they share many proper-
ties. 1In particular, the results of operations performed
on units of the projection are carried over automatically
to the basic phonological representation, and conversely.

So the units projected must have a well-defined charac-
teristic. In view of the Praguian observations, it is clear
that the proper projection on which syllable-weight dependent
accentual rules operate is a projection strictly of rhymes,
which are well-defined structural units of the syllable.
This is not to say that all stress rules apply on rhyme
projections; only those with some dependence on syllable
weiight demonstrably do. Stress rules of the type typical
in some Australian languages (Nash 1979) display iteration
by syllablés with no reference to weight. The rhyme pro-

jection has no role in these cases.
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Now that the projection mechanism allows us to iso-
late the syllable rhyme, we have two options. A direct
translation of the Prague school theory would say that
accentual rules count segments on this rhyme projection;
that is, they count moras. This theory, however, makes
the extremely weak claim that the potential number of
syllable weight distinctions in any language is bounded
only by the cardinality of the integers. Languages with
extremely complex rhymes could potentially distinguish
four-mora rhymes from three-mora rhymes. My proposal is
far more restrictive than this. The accentual rules can
refer only to the geometry of the rhyme, and to a very
limited kind of geometry at that. The rules are reduced
to a binary distinction, reference to branching or non-
branching rhymes. I will show that apparent cases of tri-
moraic syllables, like the superheavy syllables of Cairene
Arabic discussed below, follow from a more general charac-
teristic by which these syllables have two rhymes, and not
one trimoraic one.

This geometric treatment of syllable weight also
claims that structural differences within syllables will
be the sole factor determining whether particular syllables
are heavy or not. The other major theoretical defect of
the Prague mora is its essentially diacritic nature --
nonuniversal rules map syllables onto particular moraic

configurations. Jakobson (1971b) comments critically on
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several treatments of the Greek recessive accent that ar-
bitrarily assign 0, 1, or 2 moras to syllables depending
on their rhyme and their position in the word. Under the
theory proposed here, languages can vary in syllable weight
if and only if they vary in the internal structure of syl-
lables. This claim is extensively justified for Tiberian
Hebrew, where CV and CVC syllables are classified as light
and CVV as heavy. The structural difference is supported
by the treatment of the segmental phonology in Chapter 2,
while the corresponding difference in syllable weight ap-
pears in the anlysis of Hebrew accent in this chapter.
Certain higher level structures, in addition to the rhyme,
are recognized. The basic unit of stress assignment -- and
the unit that refers to rhyme distinctions -- is the foot,
though a slightly different foot from the structure de-
veloped in Liberman and Prince (1977). Recall that in
their model a foot is built rightward from each iterative
application of the feature [+stress]. Here I will follow
a very natural proposal first made by Prince (1976) that
stress is assignei solely by the iterative application of
foot structure. That is, stress rules themselves are in-
structions for building metrical structure, and the position
of stress is located by examining the labeling of the tree
at different levels. Furtherﬁore, with Selkirk (1979) and
Kiparsky (1979) I will assume that the category foot has a

kind of independent existence, so reference to it is possible
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in other phonological rules. The significance of this will
emerge chiefly in the discussion of accent retraction in
Tiberian Hebrew.

Since the basic stress operation is foot-assignment,
reference to syllable weight will be made by describing
the distribution of branching and nonbranching rhymes
within the foot. Certain evident generalizations emerge
from the cases discussed in this chapter. Suppose we have
a string of terminal nodes Nis eeey Ny of a left-branching

foot of unspecified size:

(1)

nl e o ni

If we now consider the attested possibilities of conditions
on the geometry of these nodes, without regard to foot

size, the following generalizations emerge:

(2) a. In a given language, either n, explicitly
branches in all feet or it explicitly
fails to branch.

b. In a given language, either n; explicitly
fails to branch in all feet or it branches
at will.

c. In all languages the interveniné nodes

Nys «eey n;_; (if any) never branch.
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The categories in (2a) and (2b) are the parameters of in-
terlinguistic variation in foot-construction. Some lan-
guages, like Hebrew, consistently require n; to be a
branching rhyme. Therefore every foot must begin with a
heavy syllable. Others require that n, never branch, like
the Arahic dialects of Section 2. In this case a foot may
obviously begin with a light syllable, and it may begin
with a heavy syllable only by including the entire rhyme
in the constituent [nl n2]. (For clarification of this,
see the analyses ad loc.)

Similarly, some languages allow n; branch, so the foot
may terminate with a heavy syllable. Hebrew and some
Arabic dialects agree in this respect, though Cairene Arabic
and the nonprosodic rules of Section 4 do not. They allow
only light syllables to terminate the foot.

finally, it is invariably the case that internal syl-
lables, if there are any, must be light. This is the
thrust of condition (2c). Each of these observations hold
complementarily for right-branching syllables.

Another major parameter of foot-formation is the size
of the foot. Again restricting our attention to left-

branching feet, we find only three sizes:

(3) a. Binary b. Ternary C. n-ary

A AN\ AN

nl n2 nl n2 n3 nl eee I
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(3c), the n-ary branching foot, has the additional property
of being maximal; it is as large as possible consistent
with any conditions on its terminal nodes with respect to
the form to which it applies. Examples of binary and
ternary branching feet are Cairene and Damascene Arabic,
respectively. All other rules presented in this chapter
involve n-ary branching feet.

From a formal, although pretheoretical, standpoint,
this is a rather peculiar distribution of foot sizes. It
is easy to see why there might be binary and n-ary feet
exclusively, but it is difficult to understand why ternary
feet should be allowed but not 4-ary or 5-ary. Obviously
this presentsno difficulties to our taxonomic survey, but
it does militate against the construction of a relatively
elegant theory of foot structure.

A final parameter of variation is the choice of left-
branching versus right-branching feet, which I will refer
to by the term chirality.

We can achieve some understanding of this overall
taxonomy if we first attempt a formalization of these ob-
servations with respect to n-ary metrical feet. Suppose
first of all that the archetypal, unmarked left- and right-
branching feet contain only terminal nodes that never
branch. These unmarked feet are subject to certain stipu-
lated modifications in particular languages. The most

deeply embedded node -- n, of the left-branching tree in
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(1) -- may be explicitly required to branch. I will call
this explicitly branching node a head. The least deeply
embedded node -- ng of (1) -- may be allowed to branch or
not branch at will. I will call this freely branching node
a tail.

Therefore the observations in (2) translate into two
unmarked feet -- one left-branching and one right-branching
-= in which no terminal nodes branch, plus the additional
possibilities of stipulating that the foot has a head or
a tail or both. Suppose we refer to the foot in general
as F, and suppose further that there exist two binary-
valued features, [head] and [tail], whose unmarked values
are minus. Thus the unmarked foot has neither head nor
tail, and so none of its terminal nodes may branch. I will

define the positive values of these features as in (4):

(4) a. [+head]l: A right-branching (left-branching)
foot is [+head] if and only if its rightmost
(leftmost) terminal node must branch into
two nonbranching nodes, i.e., [nl n2], where
neither n, nor n, branches.
b. [+tail]: A right-branching (left~branching)
foot is [+tail] if and only if its leftmost
(rightmost) terminal node may branch freely.
The parenthesized references to left-branching feet make

the obvious point that heads and tails are in complementary



positions in the two foot chiralities. Note that the defi-
nition of [+headl includes an additional stipulation; the
head node must not only branch, but it must branch into
nonbranching nodes. That is, the head node must branch
only once. This property will turn out shortly to have
some significance.

1t is fairly easy to see how this set of features will
pehave with respect to F, where F is an n-ary foot which

is specified as either right—branching or left-branching.
The full set of p0331b111t1es is
hea hea hea
-tail -tail +tail
hea
+tail

I have suggested that the first of these is least marked,
and the second and third less marked than the fourth, but
nothing in the theory hinges on this conjecture. Of the
n-ary feet proposed in this chapter, we have, without re-
gard to chirality, examples of the first in Maltese, of
the second in Tigre, of the third in Classical Arabic, and
of the fourth in Hebrew. If the rather tentative analyses
of Maltese and Tigre in Section 4 should prove incorrect,
this certainly does not invalidate the theory, though
clearly new examples of these n-ary foot types would have
to be found.

So a reasonably confident conclusion at this point is
that all four types of n-ary feet defined by two Cross-

classifying features actually occur. The guestion now is
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whether binary and ternary feet are also attested in the
same four types. The Cairene Arabic stress foot contains
two nodes, neither of which may branch. Clearly, then, it
must be a binary foot that is [-head, -taill. It is also
of undefined (or vacuously defined) chirality.

Somewhat more revealing is the binary foot assigned
by the Hebrew Vowel Reduction rule developed in Chapter 2.
This foot -- called a p-structure -- determines quantita-
tive distinctions in vowels rather than stress, so it re-
flects a Hebrew foot type that is distinct from the accen-
tual foot motivated in this chapter. The p~-structure is
of the form [n1 n2], where n, does not branch and n, may
branch. n,, then, has the hallmarks of a tail, though the
value of the feature [+tail] appears to be undefined for a
foot of unspecified chirality. The solution to this tech-
nical problem is to stipulate that the Hebrew p-structure
is left-branching, from which it follows that the tail must
be the rightmost terminal node, n,. In general the parameter
of chirality must extend to binary feet. In support of
this claim, I note also that if the relationship between
chirality and direction of assignment conjectured in Sec-
tion 2.4 holds, we can correctly predict that a stipulated
left-branching binary foot lil.e the Hebrew p-structure is
assigned from right to left.

I have motivated the feature value [+tail] for binary

feet, and in the process I have included assignment of
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chirality to these feet. The remaining issue is whether
[+head] occurs with binary feet as well. In fact, the only
interpretation of a headed binary foot is as a ternary foot.
In other words, there are no primitive ternary feet, just
binary feet which are [+head].

To see how this works, consider the Damascene Arabic
stress rule which, like Classical Latin, involves a ternary
foot. This foot has the form [[n1 n2]n3], where neither
n, nor n, branch, but nj branches at will. This ternary
foot is based on a left-branching binary foot which is
[+head, +tail]. The tail is the rightmost node, nj. The
head is the node which dominates n,; and n,. Because of
the definition of [+head] in (4a), neither of the daughter
nodes of the head -- therefore neither n; nor n, -- can
branch. It follows that a ternary foot can be described
simply as a headed binary foot.

In sum, the full apparatus we need is a pair of
features on feet [head] and [taill, right-branching and
left-branching chirality, and binary and n-ary size. These
generate all and only the desired types of feet. We can
eliminate the stipulation of ternary feet in our list of
primitive sizes, since ternary feet are derivative. More-
over, this makes the additional, apparently correct, claim
that there cannot be headed ternary feet. That is, there

is no foot of the form [[n1 n2]n3], where n, must branch.
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Although motivation of this representation of foot
structure is one of the main points of the analyses pre-
sented here, there are certain residual matters in the
theory that deserve attention.

In addition to the structure of the foot, we must also
stipulate its direction of assignment. Here I will have
little to say about the question of whether direction can
be predicted on some independent basis, though some con-
jectures in this vein may be found in Section 2.4. For
now it will suffice to indicate in each case whether feet
are assigned from right to left or from left to right.

With Liberman and Prince (1977),'I assume a level of
structure that gathers up all feet and stray syllables in
the word, referred to naturally as word-level structure.
This may be left-branching or right-branching, subject to
interlinguistic variation. I assume as well that there
exists some set of possible labeling rules for metrical
trees. Here, however, I will depend almost exclusively on
their Lexical Category Prominence Rule (LCPR), which says
that of a pair of a sister nodes, the right one is labeled
strong (s) if and only if it branches.

Finally, I propose a notion of opacity of particular
levels of branching structure. It is clear from the oper-
ation of English compound stress in Liberman and Prince
(1977) that only some kinds of branching count for the as-

signment of labeling. In particular, syntactic branching --
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that is, branching structure of the compound -- is treated
as branching but word-internal branching -- either as a
compound like overdrive or as a polysyllabic word with a
complex word-stress tree -- does not induce such treatment.
Therefore the word is an opaque domain with respect to

the LCPR. This means that application of LCPR outside the
word cannot "see" branching structure inside the word. A
similar opacity constraint is developed in the treatment of

Arabic stress.

Excursus: Foot Structure in English

This theory of the formal structure of feet provides
a very elegant account of the different types of stress-
retraction in English. Liberman and Prince (1977) classify
these different sorts of retraction, selected under various
lexical and morphological circumstances, according to
three modes. Weak retraction skips over one syllable that
is, roughly, a weak cluster in the sense of Chomsliy and

Halle (1968): mol§bdenfte, stalébmffe. Strong retraction

4
skips over one syllable of any type: originéte, dé%ignéte.

Finally, long retraction skips over two syllables, of which
the left one is a weak cluster and the right one is uncon-

strained: Monéngahéla, Tatamagéﬁchi, hé%erodax.

Obviously there are great complications in the morpho-
logical conditioning and lexical idiosyncracy of English

stress. Here I intend to suggest only the roughest outlines
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of an analysis. First, in light of the arguments in Kahn
(1976) and Nanni (1977), I will assume that weak clusters
in English are properly identified as light syllables.
Thus syllables of this type will have nonbranching rhymes,
while heavy (CVC and CVV) syllahles will have branching
rhymes. There are evident difficulties with this claim,
particularly in the case of final syllables. Nevertheless
this seems to be a valid observation, and we will see later
that some peculiarities of the final syllables in English
are expliéable by reference to the rhymes of superheavy
syllables.

Second, I will follow Selkirk (1979) in supposing
that each foot contains just one stressed vowel, and I will
further assume that no stressed vowels appear outside feet.
Therefore a full specification of English foot structure
will locate all and only the stressed vowels. In a foot
containing more than one syllable, the stressed one is
selected by the labeling rule LCPR.

Given these assumptions, the stress retraction modes
are equivalent to three metrical trees with somewhat dif-

ferent conditions on their geometry:
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(5) a. Weak Mode B. Strong Mode c. Long Mode
R ) 71 A3 fp Ny D3

Conditions: Neither n; nor n, branches.

n3 branches freely.

These three structures can be characterized formally
in the following way. English contains a left-branching
binary foot for stress éssignment. In forms designated as
weak retractors, this foot is [-head, -tail]. Strong mode
is [-head, +taill, and long mode is [+head, +tail]. That
is, English has a single foot structure whose head and tail
parameters are varied under morphological and lexical
government. I have no ready explanation for the absence
of the fourth set of values -- [+head, -taill, which
yvields a foot [[nl n2]n3], where no node may branch -- but
I note that actually attested examples of long retractors
with branching n; are quite infrequent. It may be that the
data are not rich enough to distinguish between the two
possible types of headed feet.

The mode of application of these foot types to some
representative examples is instructive. The foot struc-
tures are applied to representations on the rhyme projec-
tion, in which light syllables are represented by nonbranch-
ing nodes and heavy syllables by branching nodes. I will

call the mapping of a foot structure onto this rhyme



projection, subject to conditions on branching of the nodes
of the foot, a proper analysis by the foot structure. More
explicit treatments of the rhyme projection mechanism and
of proper analyses can be found in the following sections.
Consider first the behavior of weak retractors, like

words in -ite:

(6) a. b. c.
N\ N\ N
I 1 I 2 Tl’l‘z Tl’i‘z
celulite sta 1 a g mite mo 1 i b de nite
/ by V) A / Y
(cellulite) (stalagmite) (molybdenite)

I have indicated the proper analyses by actually showing
the nodes n, and n, of (5a), the weak retraction foot.

This is an informal expository device, and in the actual
foot representation they are not present. In (6a) the
rhymes of both syllables preceding the suffix -ite are non-
brarching, so both are brought together into a foot. Sub-
sequent labeling by the LCPR selects the first of these as
stressed. In.(6b) the only proper analysis takes the
branching rhyme of the syllable lag as a foot, since this
is the only way of fulfilling the condition that neither n,;
nor n,, brancheé. Thus the rhyme of lag constitutes a foot
all by itself, and it bears the stress. 1In (6¢c), on the

other hand, the syllables lib and de have branching and

nonbranching rhymes, respectively. In this case the proper
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analysis must take the rhyme of 1lib as a foot. The syllable

de is, at least at this stage, not assigned to any foot, so
it may not Lear the stress.
Similar proper analyses hold for the long mode retrac-

’ [
tors, as in the contrast between Tatamagouchl and

Monéngahéla:
(7)) a. b.
N N\
N
T W
Ta ta ma gouchi Mo non g a hela

Note in particular that the requiremen< that n, not branch
prevents retraction of the stress onto the initial syllable
in (7b). It is generally, though not exclusively, the case
that the long mode tree also assigns the rightmost stress
of the word, and not just the retracted stress. Thus the
assignment of main stress in words like América and agénda
is exactly parallel to the retraction of stress in the
structures in (7). Moreover, in the case of Eélican or
agéndum, as in retraction in néter5ddx (with the first o
long), the option to let the tail branch is exercised.

Let me point out one aspect of this proposal that
should not escape notice. In long retractors like

M / , /
hélicograph, as well as in unretracted stress in molybdenum,
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the foot encompasses only the heavy stressed syllable and

the immediately following one, as in (8):

TI?Z T3
e e i ¢ o graph mo 1

The syllables co and num are unstressed because their
rhymes do not belong to any feet. The nature of these
proper analyses follows chiefly from the condition that ny
may not branch in (5c), which itself is a consequence of
the definition of [+head] in (4a).

This characteristic of the feet is a little unexpected,
since a direct translation of Liberman and Prince's (1977)
segmental description of long retraction would say that n,
may branch freely. This would yield trisyllabic feet
hélico and libdenum in (8). I claim, on the contrary, that
freely branching behavior is limited to the tail position.
Although this makes no empirical difference for English
long retractors, it does matter in the cyclic application
of the formally identical Damascene Arabic stress rule dis-
cussed below. Furthermore, the behavior of strong retrac-
tors in English gives support to the schema in (5), specif-

ically ruling out a branching n,.
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I will confine my attention to the most consistent
morphological class of strong retractors, verbs in -ate.
Consider the two syllables in the domain over which retrac-
tion proceeds. If both syllables are light, or if only
one of them is light, then strong mode retraction applies

..\ L N\ . A 4 .\
normally: humiliate, officiate, syllabicate; designate,

/ . / 2 )
exacerbate; 1ncorpor3te, elﬁEldate, repétriAte. In the

first group of examples, both syllables are light, in the
second group only the first is light, and in the third
group only the second syllable is light.

But when both syllables are heavy, we find a surpris-
ing number of examples where strong mode retraction fails
to apply, so both syllables are stressed on the surface:

N Z N AP \ 2 7N YN N S_ /0N
impregnate, infiltrate, démarcate, incarnate, défalcate,

N /so0N X /N N /oo N. N N N~ /.0N
inculcate, eructate, insufflate, inculpate, exculpate, and

so on.

My observation, then, is that the true nature of strong
retraction is not captured by saying that stress skips over
any syllable, light or heavy. In plain language, strong
retraction skips over a light or heavy syllable to lodge

/
stress on a light syllable (originéte, exéberbate), and it

skips over a light syllable to lodge stress on a heavy
syllable (elﬁcidEte), but it will not skip over a heavy

syllable *o lodge stress on a heavy syllable (impréénate).

There is some speaker variation on this last point in forms

(] ., (] \ ] - , \
like infiltrate, and consistent retraction in compensate.
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These variants and sporadic consistent forms are designated

as exceptional long retractors, like pé}egrinéte. Forms

with medial [§] like éiggggégg and é&gurgagg may have the
underlying syllabic r suggested by Kahn (1976), so éhey
predictably retract stress over a light syllable.

These observations about strong retraction are readily
explained by the theory of English foot assignment presented
here. In the first two types of forms, where the first
syllable is light and the second is either light or heavy,
(5b) joins the rhymes of these two syllables together into

a branching node, as in (9):

(9) a. ’/A\\ b. ///\\\

’l‘l r|‘3 Tl K3
o ri g i nate ek s a c er bhate
.\ ’ \
(originate) (exacerbate)

In the third type, where the first syllable is heavy and
the second is light, the only possible analysis under (5b)

is one where the foot includes only the rhyme of the first

syllable:
(10)
O\
13
e lu u ci date

< \
(elticidate)
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Finally, when both syllables are heavy the rhymes of both
syllables will have feet according to (5b), so both syl-

lables will be stressed:

(11)
’I‘l ’|‘3
i m
(fmpréﬁnate)
No other proper analyses of the words with these rhyme
structures are possible under the strong retraction foot
(5b). It therefore follows as an automatic consequence

that the constellation of strong retraction facts includes

N
the fairly consistent behavior of words like imprééngte.

Under the theory of English foot structure that just
translates the segmental stress rules, ny of (5b) would be
allowed to branch freely. Thus the strong mode would typi-
cally retract stress over a heavy syllable onto a heavy
syllable. This, however, fails for what appear to be the
typical examples cited above. Occasional forms like

cgmpensate, where the segmental formulation holds, can be

adequately treated as sporadic long mode retractors.

In sum, the theory proposed here allows a unified ac-
count of English stress retraction. All types of retrac-
tion share the stipulation of a binary, left-branching foot .
labeled by the LCPR. Different modes of retraction differ

only in assignment of plus and minus values to the two
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features [head] and [tail]. The basic character of stress
retraction and the parameters of morphological and lexical

variation follow from clear formal properties of the theory.

2. Stress Assignment in Arabic

The stress rules of Classical Arabic and of two
eastern dialects of modern colloquial Arabic clearly il-
lustrate the major principles of metrical structure develop-
ed in the introduction. 1In particular, they display foot
structures with tails (Damascene, Classical) and with heads
(Damascene) , both binary (Cairene, Damascene) and n-ary
(Classical). They share the general syllable structures of
Chapter 2 and assignment of feet to the projected rhymes of
these syllables. Certain differences in these stress rules
are shown in Section 2.4 to follow from a diachronic analy-

sis involving formal changes in foot schemata.

2.1 Cairene Colloquial

Perhaps the most interesting accentual phenomena of
Arabic are found in a dialect spoken in Egypt from Cairo
northward. Harrell (1957) gives thrce principal stress
rules for this dialect, along with a few morphological
exceptions:

(1) a. Stress the ultima if it is a super-

heavy syllable (CVCC or CVVC):

’
katabt 'I wrote', sakakfin 'knives'.
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b. Otherwise stress the antepenultimate
syllable if the antepenult and penult
are light syllables (CV;, unless the
preantepenult is also light:
bixala 'misers’, muxtdlifa 'different
(f. sg.)'.

c. Otherwise stress the penultimate syllable:
martaba 'mattress’, 9am51ti ‘you (f. sg.)
dia', béétak 'yvour (m. sg.) house’',
katabffu 'she wrote it (m.)'.

This rule offers several notable peculiarities to an in-
vestigation of the relationship between heavy syllables
and stress.

First, there is some evidence of a ternary syllable
weight distinction. Word-internally, the stress rule con-
trasts light syllables (CV) with heavy syllables (CVC or
CVV) . Word-finally, stress lodges on a superheavy syllable
(CVVC or CVCC), but a word-final CVC syllable fails to at~
tract the stress: mudé&ris 'teacher’', ?éiadan 'never'.
Although word-final CVV syllables are always stressed --
gigii 'he forgot him', éggég ‘they saw him' -- I argue later
that this is aue to other properties of the derivation of
these forms. 1In sum, there are two binary syllable weight
distinctions, light versus heavy word-internally, and light

and heavy versus superheavy word-finally.
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Second, there is a Janus-like aspect to (lb). It
stresses the antepenult, but it must also take note of the
weight of both the preceding and the following syllables.
Ordinarily, stress rules are sensitive only to conditions
exclusively to the right or the left of the focus.

Third, perhaps the most notable characteristic of this
dialect is the rejection of stress by heavy antepenults:

rd Ve
martéba 'mattress', yiktibu 'they write', mudarrisit

'teacher (f. construct)'. Since stress can go as far back
as the antepenult, and since heavy syllables are stressed
in penult position, this treatment of heavy antepenults is
genuinely anomalous. It goes exactly counter to the uni-
versal tendency of stress assignment described in the
introduction.

If that were all, then we might simply be compelled
to accept occasional deviations from the attraction of
stress to heavy syllables. Fortunately, though, additiona.
data suggest a subtle realignment of the relationship of
stress to syllabification. The examples in (1) exhaust the
possible arrangements of heavy and light syllables in words
of the Cairene dialect. But Classical Arabic words have a
much richer set of canonical patterns, allowing very long
strings of light syllables. Since there is no pandialectal
tradition for stressing Classical Arabic, in many regions
the colloquial stress rule is applied to Classical Arabic

forms.
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Mitchell (1975) reports the pronunciation of a large
number of Classical Arabic words by two Egyptians educated
in Cairo. Their treatment of words with the same canonical
pattern as those in (2) shows that the Cairene rule holds

as well for their pronunciation of Classical Arabic:

(2) a. @arébt 'I/you (sg.) beat', hajjéét
'pilgrimages'’
b. kétaba 'he wrote', ?inkésara 'it got
broken'
c. qattéla 'he killed', katgbta 'you
(m. sg.) wrote', haasdani 'these

(m. du.)', fa9alftun 'deed (nom.)"'

So the accentuation of Classical Arabic words is another
source of information about the form of the Cairene stress
rule.

By Harrell's formulation in (1), we expect (lc) to
give penult stress whenever the penult, antepenult, and
preantepenult are light, 1ike‘katabf£u. Classical Arabic
words with longer strings of light syllables than katab{tu

sometimes observe (1) and sometimes do not:
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(3) a. Observe (1):

§ajar5¥un 'tree (nom.)'

éajaratuhﬁhaa 'their (du.) tree (nom.)'

?adwiyatﬂhu 'his drugs (nom.)'

b. Violate (1):
baqaré%uhu 'his cow (nom.)'
gajarétuhu 'his tree (nom.)'

?adwiyatéhumaa 'their (du.) drugs (nom.)'

Clearly, Harrell's rule does not extend to forms like those
in (3b).

Mitchell never formulates a uniform rule to stress
these words, though he does give a thorough list of canon-
ical patterns. On the basis of these, we can extract some

coherent generalizations (Langendoen 1968):

(4) a. Stress a superheavy ultima.

b. Otherwise stress a heavy penult.

c. Otherwise stress the penult or ante-
penult, whichever is separated by an
even number of syllables from the
rightmost nonfinal heavy syllable or,
if there is no nonfinal heavy syllable,

from the left boundary of the word.
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This rule covers all of Harrell's cases and Mitchell's as
well. (4b) stresses the penult in, say, 9am51ti. Under
rule (4c¢), béxala contains nc heavy syllable, so we begin
counting parity at the left boundary of the word. The
antepenult then receives the stress because zero syl-
lables -- an even number -- separate it from the left
boundary. The preantepenult is the rightmost heavy syl-
lable of ?inkééara, and zero syllables separate it from
the antepenult, which then receives the accent.

A rough treatment of Cairene stress in the metrical

structure formalism is as follows:

(5) a. Binary feet are assigned from left to right

to pairs of light syllables:

HA A A
..{lLLLi...

#

b. A right-branching superstructure gathers
up all feet and stray syllables in the
word.

c. The entire tree is labeled according to
the principle that a right node is strong

(s) if and only if it branches.

If the tree is assembled in this way, then the designated
terminal element, the terminal node of the tree that is

dominated only by s's, will mark the stress-bearing syllable.
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On some typical examples, the informal stages of tree

construction are:

(6) a. b‘ c. dﬂ

N, A\

by (5a) bﬁgala 9amalti muxtalifa ?adw{;gtuhu
by (5b) buxala 9amalti muxtalifa ?adwiyatuhu

: S

AN, e,

énh w w é/\h W SWwWW w éA% s W

by (5c) buxala Samalti muxtalifa ?adwiyatuhu

Some of the advantages of the solution outlined in (5)
are already apparent, although it still awaits formaliza-
tion. First, the parity-counting is stipulated once and
for all by a single rule of foot assignment. Second, it is
unnecessary to refer to a disjunction of rightmost heavy
syllable and left word boundary. Instead, the left-to-right
assignment of feet applies whenever (5) finds adjacent light
syliables. Third, the stressing of heavy penults is brought
under the same rubric as the other syllable patterns.

From the formulation above we have a rough idea of what
the foot looks like in Cairene Arabic: it is a pair of
light syllables. Now we can integrate this into the theory
of syllable structure presented in Chapter 2. Recall the

basic syvllable structures of Arabic:
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(7) a.

o 1) "6

The rhyme node -- defined formally as the right branch
of o -- is circled in the trees above. The mechanism of
rhyme projection allows us to examine only the circled
subtrees. Evidently the Cairene foot is made up of pairs
of rhymes that do not branch.

We can now formalize some of the properties of the
informal algorithm (5) for creating the metrical structure
of stress in Cairene. The first operation is to project

all the rhymes of the word, yielding (8) from (6), for

example:
(8) a. b. A
L 3 L] . L[] ? Y L]
bu xa 1a 9a ma t i
c. A d. A
8 . . . s w . . . ,
m u g ta 1ifa 2ad wi vya tu hu

For expository convenience I have displayed the entire word
in (8), although strictly speaking only the segments ia the
rhyme appear on a rhyme projection. The geometry of the
rhymes is indicated as branchiny or nonbranching (a super-

script dot).
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Feet are formed over pairs of rhymes, where neither
member of the pair is the rhyme associated with a heavy
syllable. Geometrically, the foot must take the shape of

(9a), with the stated conditions. The formal rule of foot

assignment appears in (9b):

(9) a.

n; n, Condition: Neither n, nor n,
branches.

b. Foot Assignment (on Rhyme Projection)
Assign a binary foot [-head, -tail] from

left to right.

Tt follows from the theory that a headless and tailless
binary foot has all the characteristics of the structure
in (9a). I note in passing that there is no way of deter-
mining the chirality of this foot, whether it is left- or
right-branching.

Application of Foot Assignment (9b) to the rhyme pro-

jections in (8) yields the results in (10):

(10) a. b.

bu xa 1a 9 a m
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Finally, these structures are gathered up into a right-
branching word-level structure, and labeled in accordance
with the principle that the right node is strong (s) if and

only if it branches:

(11) a. b.
?/S\/‘i’\ /X/\\

In the trees in (1l1) the designated terminal element, the
node dominated only by s's and the root, correctly labels
the rhyme of the syllable that bears the main stress.

There are several interesting points to note about this

/ /
formalization. Consider words like 9amalti or Laadaani,
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with heavy syllables in the penult. Since the rhymes of

heavy syllables are branching nodes, Foot Assignment applies
vacuously to these forms. They receive penult stress,
however, from the application of right-branching super-
structure, as in (llb). Since the right-branching super-
structure is independently necessary to get main stress

near the right boundary of the word, the stress in forms
like these is additional confirmation for the metrical
theory.

A second result concerns the stressing of words with
superheavy (CVVC or CVCC) final syllables. The treatment
in Chapter 2 of Arabic syllable structure argues that syl-
lahbles of this sort are formed by Chomsky-adjoining the
final extrametrical consonant to the precediny syllable.
The result of this adjunction is repeated here for

reference:

a
(13) a. K b. $
[0} 0
b
C C

The formal definition of rhvme as the right branch of ¢

-

produces the circled constituents in (13). It follows then
that superheavy syllables have two rhymes, the first branch-
ing and the second nonbranching. This makes them formally

equivalent to words with heavy penults and light ultimas
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(to which they are related historically). Therefore the
full metrical structure of representative examples like

katabt and sakakiin is:

(14) a' bo
[
3] ]
ggfi\\ //ﬂ\\ /</\\
w O w s w S w Y
|1 l | | |
ka tab t sa ka kii n

As predicted, stress falls on the nucleus of the final
superheavy syllable.

This general mode of accentuation of superheavy syl-
lables holds as well for Damascene Arabic, Classical Arabic,
and Tiberian Hebrew, all discussed below. The fundamental
idea behind it is that superheavy syllables have two
o-nodes, and consequently they project as if they were two
syllables -- one heavy and one light -- rather than a single
syllable, which they are by all other measures. This same
notion turns out to have some significance in English accen-
tuation as well.

Halle and Keyser (1971:78) offer some fairly well known
observations abcut the stressing of English verbs. If we
limit our attention to those which do not have Latinate
prefixes, then the basic generélization seems to be that

/
vowel-final words have penult stress (follow, é}gue), as do

words ending in a consonant preceded by a short vowel

/ /
(gallop, frglic, develop). But words ending either in a
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consonant cluster or a consonant preceded by a tense vowel

/ / / /
have final stress: molé%t, cavort, bombard; negate, erode,

/
devote. There are a few exceptions to the final cluster

. . /
generalization, like'béillx or scavenge, but these are

scarcely alarming.

These facts are clearly parallel to the Arabic cnes.
Verbs ending in CVCC and CVVC syllables behave accentually
like words with heavy penults and light ultimas. On the
rhyme projection, in fact, the two classes are geometrically
indistinguishable. Of course, these properties are not
immune to the widespread morphological and lexical idio-
syncracy of English. Not only do we have the verb excep-
tions like bé&lix, but much of the noun system fails to
stress final CVCC syllables. The observations by Ross
(1972) are obviously relevant here, but I am not prepared
to offer a reanalysis of them. I would suggest, however,
that consonant cluster types that fairly consistently allows
stress to skip over them have final CVCC syllables with
only a single g-node. These would then project only single
rhymes and consequently would not have the geometric proper-
ties of superheavy syllables. This type may be represented
by the surface CVCC syllables of Hebrew discussed in
Chapter 2.

In Cairene Arabic, there is another issued raised by
the accentuation of final syllables. Words like colloquial

’ . . .
madaaris or cla551ca1'§ajaratuhﬁmaa, with heavy -- though
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not superheavy -- final syllables present an interesting
technical problem. The full metrical structure assigned

to these words except for the accentual labeling is:

(15) a. b.

S w
|

% a8 jaratuhumaa

Y §Y
ma daa ris

If these structures are labeled in accordance with the rule
that the right node is strong if and only if it branches,
then clearly the designated terminal element will be the
nucleus of the final syllable, rather than the observed
penult stress in both forms.

What we see here is really a result of the operation
of the principle of opacity developed in the introduction
to this chapter. It is stipulated in, so far as I know,
all the Arabic dialects that the syllable rhyme is an opaque
domain with respect to the labeling rule for word-level
metrical structure. Consequently the branching structure
of rhymes like those of the final syllables in (15) is not
availabie to the labeling. Therefore these final heavy
syllable rhymes are labeled w, and the correct penult stress
is derived. I caution here that it is not necessarily the

case that the rhyme is an opaque domain for labeling; as we
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will see, this is clearly not true in Tiberian Hebrew
accentuation.?

The accentuation of final heavy syllables raises a
small empirical issue as well. Open heavy (CVV) final
syllables are always stressed in colloquial words of the
Cairene dialect but they are unstressed in Classical Arabic
words that are otherwise stressed in accordance with the
colloquial pattern. The solution to this evident incon-
sistency comes from an examination of the source of stressed
CVV ultimas in the colloquial.

With only rare exceptions, stressed word-final CVV
syllables are the surface reflex of a third person mascu-
line singular objective or genitive suffix on a verb, prepo-
sition, or noun: gggéé 'he threw him', ZEEﬁE 'his brother'.
Actually, these forms have superheavy final syllables at a
more remote stage of the derivation, and so are stressed
regularly. Besides the motive of maintaining the parallel
between CVV and CVC syllables, two arguments support this
position.

First, all these forms with a stressed final long
vowel are in stylistically-conditioned variation with forms

with final h: raméah, ?axfiuh. The forms with h are ap-

parently characteristic of slow or emphatic specuch (Tomiche
(1964) ; Harrell (1957)). Since h is invariant when part of
the stem (e.gq., g}nébbih 'alarm clock'), I follow Brame's
(1971) suggestion for a similar phenomenon in a Levantine

dialect and restrict deletion to suffixal h:
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(L) h = g / [+suffix] %} w = word

Brame presents an argument from this dialect that also
carries over to Cairene. If a dative suffix follows the
third person masculine singular object suffix, the h shows

up overtly: ramat+hu+lha 'he threw it (m.) to her'. He

argues that this morpheme is subject to a metathesis rule,
and I will assume that the same is true of Cairene. Since
the full analysis would take us too far afield, I refer to
Broselow (1976:130) for a version of this ‘rule.

Pace deletion of final h, then, these forms with final
clitics are unremarkable, since they are stressed like any
forms with final CVVC syllables.3

A final result of the metrical analysis of Cairene
stress concerns a set of forms that are exceptional under
morphological government. If a third person feminine singu-
lar verb is followed by a pronomiral object clitic, the

/
accent falls on the feminine suffix it: kallimitak 'she

/
spoke to you (m. sg.)', ramitu 'she threw it (m.)'X* The
expected stressing of these forms by the rules already de-

/ /
veloped is *kallimitak and *ramitu. If no pronominal clitic

. P o
is present, then stress is regular: kallimit, ramit.

The metrical stress theory permits an explanatory but
very restrictive account of this sort of exceptionality. A

morphologically-governed rule creates a special foot over the
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node of the rhyme projection associated with the verbal

suffix -it and any following node:!7

(17) Feminine Adjunction (on Rhyme Projection)

n ) w =word
w

= _IP-

[3rd £ sg]

12.':‘=§1/\2

The u-notation of this rule is developed in Chapter 4. For
now it suffices to note that (17) applies only to the femi-
nine suffix in verbs.

If the node n of (17) is null, then no branch can be
created since the notation expresses relations between non-
null elements. In that case normal stress rules apply, as
in Eglliﬁig. But if n is nornull, then a branching node is
created and subsequently other metrical structure is built.
The branching node created by (17) is, like the rest of the

tree, lakeled in accordance with (5¢). A couple of ex-

amples will illustrate the final result:

(18) a. /\ | | b.
SV N
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One last point: the right word-juncture in (17) ensures
that n is the last rhyme node in the word, preventing ap-

plication of (17) in forms like mastalamitiud 'she didn't

receive it (m)'.

This natural treatment of exceptionality within the
metrical theory explains why it is stressed only when it is
followed by other material. It also restricts or evaluates
the possible exceptions. For instance, if it always induced

final stress in‘*kallimiték,'*ramitﬁ, then rule (17) would

need to create labeling as well as structure. The labeling
of these exceptional forms comes from more general rules of

the phonology.

2.2 Damascene Colloquial

The stress rule of the dialect of Damascus is quite
different from the Cairene cne. Except for the Cairene-
like stressing of superheavy ultimas, it is identical to
the Classical Latin stress rule: accent a heavy penult or
the first syllable of a disyllabic word, otherwise accent

the antepenult:

/
(19) a. darrast 'I/you (m. sg.) taught'
bat?éﬁl 'you (m. sg.) will say’
’
b. fatpet 'she opened', madééres 'schools',

£{rib 'he drank’
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/
c. dérasu 'they studied', madrase 'school',

muttépide 'united (f. sg.)'

The final example is a loanword from Classical Arabic with
a properly noncolloquial surface canonicul pattern. It
confirms the impossibility of retracting stress beyond the
antepenult under any conditions.

Damascene is clearly subject to the same syllabifica-
tion and labeling rules as Cairene. The real difference
between Damascene and Cairene is foot construction. The
Damascene stress rule, like that of Classical Latin, re-
gquires an equivalence between a heavy penult and an ante-
penult plus light penult. To see this formally, consider
the rhyme projections of the crucial canonical patterns

(abstracting away from the weight of the final syllable):

(20) a. heavy penult //\\

b. light penult and
light antepenult n, n, n, #
c. light penult and /" \\

heavy antepenult

In each of these cases, the desired result is that n,

be the leftmost riode in the foot. Suppose, then, that we
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create a foot with the structure [[nl n2]n3], where neither
n, nor n, may branch. nj, on the other hand, can branch
at will. The proper analyses of the schematic rhyme pro-

jections in (20) by this foot will yield the following

structures:
(21) a. b.
TV /<\
n, n, n, # n, n, n, #
c.

1 B2 Py By #

The foot contains the rhymes of the last two syllables in
(21a) and of the last three syllables in (21b). In (21lc) --
and this is something to note -~ it contains only the rhymes
of the penult and antepenult, not of the final syllable.
Although n, is allowed to branch, there is no possibility
of skipping over a branching node in the n, position of
(21c), since foot assignment must apply from right to left
in any case.

Given these observations about the foot in Damascene

Arabic, we are prepared to formulate a rule to assign it:

(22) Foot Assignment (on Rhyme Projection)
Assign a binary, left-branching foot

[+head, +tail] from right to left.
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The feature [+head] generates the two nonbranching nodes
n; and n,i the tail is nj. Some representative examples
illustrate the application of this schema to the three
types in (21):

(23) a. b.

A L AN

ma da r

S/w(\
mééra S e

In all other major respects stress assignment is identical

O —0

C.

to what happens in Cairene. Right-branching word-level
structure is applied, and the entire tree is labeled ac-
cording to the LCPR. Since syllable structure is identical
in all relevant respects in the two dialects, final super-
heavy syllables receive stress by the same mechanism.’

Several interesting sorts of irregularity occur in
Damascene stress under various morphological circumstances.
The first of these is particularly instructive because it
confirms the exact nature of the foot assignment rule.

As in Cairene, this irregularity centers around the

third person feminine singular verbal inflection when fol-

lowed by an object clitic:
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(24) Without Clitic With Clitic (3rd m. sg.)
a. fétbet 'she opened' fétbto
ééafet 'she saw' ddafto
htamlet 'she bore' htédmlto
b. 94llamet 'she taught'  9allamdto
khatabet 'she corres- kaatabgio
ponded'
?ékramet 'she honored' ?akramgﬁo

A useful summary of these facts for several dialects can
be found in Diem (1970).

To understand fully what is going on in (24), we first
have to consider some of the segmental phonology of Damascene.
First, short unstressed nonlow vowels are deleted in open
nonfinal syllables: ngllem 'teacher’, m9a11m{in 'teachers’';
;élgg 'he came out', Eélgg 'they came out'. This accounts
for the loss of the vowel e in the forms on the right in
(24a) , while in (24b) e is retained in an open syllable
because it is stressed. On the other hand, the nonlow short
vowels when stressed are neutralized to LK géggi 'he did!',
2&512 'I/you did'. This reduction is responsible for the
quality of the stressed vowel in the forms on the right in
(24b) .

Given these two rules, we can deduce the more remote
representations for the forms on the right in (24) to which
stress is applied: /fatheto/, /éaafeto/, etc.; /%9allameto/,

/kaatabeto/, etc. It should now be evident what the correct
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generalization is: stress falls on the feminine suffix -et
when it is followed by a clitic and preceded by a heavy
syllable followed by a light syllable. That is, stressed
-et occurs in words of the pattern H L-et + clitic. This
is a rather baroque and quite discontinuous dependency for
an otherwise reasonable stress rule like that of Damascene.
In particular, the difficulty is that this special depen-
dency holds to the left of the stress whereas the foot in-
cludes the stress and the syllables to its right.

We can, however, account for this property elegantly
by the mechanism of cyclic metrical structure assignment
first suggested by Kiparsky (to appear). I will, with Brame
(1973) and others, assume the natural cyclic bracketing
for these forms as [[9allamet]o] and so on, where the
clitic appears on the superordinate cycle. I will make
somewhat different assumptions from Kiparsky about the re-
structuring on later cycles. I suggest that foot assign-
ment is cyclic but assignment of word-level structure
awaits the end of the word-level cycle. My principle of
restructuring says that the foot structure inherited from
previous cycles is subject to one modification: any foot
with a branching tail is erased. This principle applies
once at the beginning of each cycle to any preexisting
foot structure, after resyllabification on the new cycle.

Given this apparatus, it is not difficult to derive
the correct surface stress for a couple of verb forms with

enclitics:
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(25) a. [[yedroblol b. [[yedroblnil
First Cycle /<//\\\7\ /<k/~\\)\
s w s w S w S W
Foot yed rob yed ro b

Second Cycle

2
>

Resyllabifi~ S w S w .
cation and yed ro b o yed rob ni
Restructuring
/\/<\
S W S w
Foot yed rob n i
Word-level s w \\\ é&;//'jgij\\\\
Structure yed ro y e rob ni

QDN le

bni 'let him

Other rules yagrbo 'let him beat him' y3dr
beat me'

Note that application of the restructuring principle on the
second cycle erases only the foot on the right, which has a
branching tail. It does not apply on the left.

This same apparatus also directly yields the somewhat

anomalous stress contrast of the forms in (24):

(26) a.[[fathet]o] b. [[9allamet]o]

First Cycle A
S W s w S W S w

Foot fat het 9al la met
Second Cycle /<r/\\\
Resyllabifi- S W . S w . .
cation and fat he to 9al l1la me to
Restructuring )

Foot "
Word-level s’“ | sm
Structure fat he to 9al la me

V' 4
Other rules fatpto 9allam5to
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The explanation for this stress contrast is not too diffi-
cult to see. On the first cycle a foot is assigned that
includes only the first two syllables of 9allamet. This
follows from familiar conditions on the geometry of the
foot; in particular, n, may not branch. This foot does
not have a branching tail on the second cycle, so it is
not subject to restructuring. Foot Assignment cannot re-
apply, since it has no proper analysis in this form. The
assignment of right-branching word-level structure, along
with labeling by LCPR, yields the observed penult stress
of 9a11am5%o. The crucial different between (26a) and (26b)
lies in the application of Foot Assignment on the first
cycle. In fathet it encompasses the whole word, but not in
9allamet.6

The restructuring principle adduced here operates as
well in some other cases that involve morphologically-
governed stress. The Damascene reflexes of the Classical
Arabic seventh and eighth binyanim (see Chapter 4) have ex-
ceptional penult stress in the participle and the imperfec-
tive: bzanbggeg 'he is satisfied', bzagtgéel 'he works'.
This is apparently a result of a minor rule of structure
formation, like the treatment of the feminine suffix in

Cairene Arabic. I will formulate this rule as follows:
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(27) Seventh, Eighth Binyan Stress (on Rhyme

Projection)
n n] / 7th, 8th Binyan
/\ imperfective
1 .2 — 1 2 participle

This structure is labeled in the usual way, yielding the
correct penult stress.

If, however, these forms appear with a consonant
initial pronominal suffix, the stress moves to the final

¢
syllable of the stem: byd3t§dlhon 'he performs them'. The

derivation of this form proceeds as:

(28) [[yeStedel]l hon]

First Cycle A ////\>\
S w ¢y SV

by (27) yes te gel

Foot "
Second Cycle
Resyllabification §A§ -y éhﬁ éA%
and Restructuringye 8 te Jel hon

Foot ve¥ te el hon
Word-level s w A w
Structure vyes$ te Jel hon
Other rules byaétéglhon

Here the erasure of the morphologically-govermed structure
derived from the previous cycle is crucial to the operation

of Foot Assignment on the superordinate cycle.
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2.3 Classical Arabic

The stress phenomena of Classical Arabic have a some-
what difficult provenience. The native orthoepists said
nothing about stress in their usually detailed descriptions.
Consequently, in most areas the colloquial stress rule is
applied to Classical Arabic, as in Cairo. Chiefly for this
reason, it is widely believed that Classical Arabic had
no regular word-stress (Birkeland (1954); Rabin (1978);
Ferguson (1956)). But there is a stress pattern -- the same
one described in handbooks like Wright (1971) -~ that is
traditionally observed in some areas despite the dialectal
pronunciation. For instance, Abul-Fadl (1961) reports the
following accentuation of Classical Arabic in an area where
the Cairene and Damascene stress rules generally apply to

the colloquial:

/
(29) kitéabun 'book (nom. sg.)', manaadiilu 'ker-
chiefs (nom.)', yuééﬁriku 'he participates',
/
mamlakatun 'kingdom (nom. sg.)', kétaba 'he

wrote', bélapatun '‘date (nom. sg.)'
The rule usually formulated to account for these facts is:
(30) a. Stress a superheavy ultima.

b. Otherwise stress the rightmost nonfinal

heavy syllable.
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c. Otherwise stress the first syllable.

In addition to the observance of (30) in some modern tra-
ditions, there are two other arguments for this rule in
Classical Arabic. First, it has been retained in a few
modern colloquials like the Egyptian Sa9iidi (Khalafallah
(1969)) and Yemen Plateau (Diem (1973)) dialects. Second,
there is some basis for inferring stress patterns from the
system of rhyming in verse or rhymed prose (saj9). For
instance, the difference between masculine and feminine
rhymes in English is just the difference between end-
stressed and penult- or antepenult-stressed words. The
Arab orthoepists recognized an elaborate typology of

Classical Arabic rhyming. The type known as mutaraadif

rhymes superheavy final syllables, the nmutawaatir rhymes

the sequence of heavy penult and heavy ultima (verse-final
syllables are always heavy), and so on. The longest rhyme

for which they had a name is mutakaawis, which is the

string HLLLH, as in the line (Wright 1971:356):

gad jabara ddiina 1l?ilaahu fajabar

Here the rhyme extends over two words, indicative of poetic

encliticization as in English. The mutakaawis type is rare,

and presumably the scarcity of longer strings of light
syllables in the lexicon, as well as their impossibility in

the metre, obviated the need for terms for longer rhymes.
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One othér point on the stress data for Classical Arabic.
As I describe the situation in Chapter 2, the occurrence
of superheavy syllables is limited to immediately before a
pause, as at the end of a verse. The pausal forms are
created by truncation of final short vowels such as case
and mood desinences. One might suppose that this trunca-
tion follows the assignment of stress, so that stressing of
superheavy ultimas actually is a reflex of stressing heavy
penults and subsequent truncation of the final syllable.
This move would eliminate the first clause of the informal
characterization of Arabic stress distribution in (30).
What makes this impossible are the facts of words like
wuzaréé?u. In this form, the heavy penult receives stress
regularly. The glottal stop is, however, inserted at the
hiatus between the long and short vowels. This insertion
rule follows the truncation of final short vowels in pause,
so the pausal form is wﬁzaraa, with initial stress, This
initial stress is only possible if stress assignment fol-
16ws the pausal truncation. This means that the stress rule
must be able to handle the superheavy final syllables
created by pausal truncation.

In general, then, Classical shares with Damascene
Arabic the stressing of superheavy ultimas and the failure
of stress to skip over the rightmost nonfinal heavy
syllable. But Classical Arabic allows retraction of stress

a potentially infinite distance from the right boundary,
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rather than the maximum of three syllables permitted in
Damascene. This means that the Classical Arabic foot must
also be of potentially infinite size. In all other respects
it is basically familiar. This rule is schematized in (31la)

and stated formally in (31b):

(31) a.
AN
n; ... ng Conditions: Nyyr eaey ni_ldo not
branch. 1 is
maximal.
b. Foot Assignment (on Rhyme Projection)
Assign 31 n-ary, left-branching foot [-head,

+tail] from right to left.

The universal characteristic of n~ary feet is maximality:
they must expand to fill the form to which they are applied
subject only to conditions on the branching of their ter-
minal nodes. As in the modern colloquials, feet are as-
signed from the right, word-level structure is right-
branching, and labeling goes by the LCPR. A few sample

derivations are:



(32) a. manaadiilu

Rhyme . §ﬁ§ éA% .
Projection ma na a di i 1lu

Assignment ma na a di i lu

Word-1level . SW SwWw

Structure ma na a di i 1lu
; s/\
N\
W SW SW W
ILabeling ma na a di i 1lu
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b. mamlakatun

N

ma m la ka tu n

c. balahatun

N Y

ba la ba tu n

SWwW
ba la ha tun

S w S W
ma m la ka tu n

D

S W S w
mam la ka tu n

S w
ba la ha tun

é//\\\\

s,/\ N

A A A
S w w S W

ma m la ka tu n ba la ha tun

2.4 Diachronic Considerations

These evident similarities between the stress rules

of Damascene and Classical Arabic certainly suggest an his-

torical connection.

In previous work, the issue has been

clouded somewhat by the view that Classical Arabic was

without word-stress.

So Cowan (1960), for instance, holds

that the ancient ancestor of the modern dialects was with-

out regular stress, and that the modern eastern stress pat-

terns arose independently.

My view is closer to the more

traditional one of Brockelmann (1961, originally published

in 1907); more recently Janssens (1972) that the phenomena
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in all the modern dialects should be related historically

to a rule like (29). Apart from (29) I attribute no proper-
ties to a protocolloquial Arabic (Ferguson (1978)) that is
distinct from Classical Arabic.

In the metrical analysis of Arabic stress that has
been proposed here, the major difference between Classical
Arabic and the two colloquials is that the former has po-
tentially infinite feet while the latter have feet with
only one or two terminal nodes. Formally this involves a
shift from n-ary to binary size. This shift was nearly

,universal, so that, except for a few scattered dialects, no
modern colloquial has n-ary feet.

Now notice that this distinction seems to correlate
with the existence of extensive vowel reduction (deletion
of unstressed vowels in open syllables, sometimes restricted
to nonlow vowels) in the same colloquials. If vowel re-
duction is -- at least in its initial phonetic development --
a reflex of stress timing, then we can see that the col-
logquials must be stress timed, while Classical Arabic was
not. Stress timing in a metrical theory can be understood
as just timing of the duration of feet. If the feet are
limited to two or three syllables, as in the colloquials,
they can be easily, though not necessarily, stress timed.
This is clearly not the case with the Classical feet. Po-
tentially infinite feet are presumably unmanageable for a

stress timing rule.
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The two modern feet -- Cairene and Damascene -- involve
somewhat different changes from the Classical prototype
apart from the common shift from n-ary to binary. The
Classical foot is [-head, +tail], and just one of these
features takes a different value in each dialect. Cairene
is [-tail] while remaining [-head], whereas Damascene is
[-head] and still [+taill. If there is a direct historical
relationship here, then it involves simple revaluations of
binary features from a common source.

Unfortunately, Cairene presents one other historical
problem that remains intractable. Feet must be assigned
from left to right in Cairene but from right to left in
the other colloquial and in Classical Arabic. This change
in direction is entirely unexplained under the account of-
fered here. The ideal explanation would be to posit a re-
lationship between the form of the foot and the direction
of its application, so the change in direction in Cairene
would be automatic. Although no complete solution is
forthcoming, some new evidence bearing on this question
suggests that the form of the feet does partially or fully
determine the direction of their assignment.

It is generally agreed (Sturtevant (1940)) that pre-
classical Latin was prototone: stress the initial syllable.
The Classical Latin stress rule was like the Damascene rule
we have already seen. In the paragraphs that follow are

some conjectures toward explaining this historical change.
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The only evidence of any intermediate historical stage
comes from early Latin verse, where the correlation of
metrical ictus and accent is supposed to show the position
of stress (Fraenkel (1928)). 1In this material, quadri-
syllabic words with the first three syllables light were
often accented as in earlier Latin‘fécilius, sometimes as
in Classical fac{lius, and rarely, though interestingly,
fgpilfﬁs (particularly before major constituent breaks).
Trisyllabic words with heavy first and light second syl-
lable are usually stressed like cérgore in this verse, as
in prehistoric and Classical Latin. But again, some ex-
amples occur before syntactic breaks with the accentual
type corgére.7

The evidence of ictus is apparently not sufficient to
determine whether the acute marks primary or secondary
stress in facilfus and corgére. What is significant is
that these two types are identical in effect to the
Cairene stress rule. So in addition to initial stress,
preclassical Latin apparently had a left-to-right foot
assignment just like Cairene.

For reasons that I do not understand, the Latin foot
was expanded historically from the Cairene to the Damascene
type. To the point at issue, this change in feet seems to
have automatically induced a change in the direction of
foot assignment. It seems likely that left-branching feet,

as in Damascene or Classical Latin, require right-to-left
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application in some way that this formalism fails to cap-
ture. It is equally likely that Cairene may at least allow,
and perhaps require, the opposite direction of assignment.
Historically, the change in the Latin foot from headless to
headed and left-branching required a shift to right-to-left
assignment. In short, these two languages appear to have

had opposite diachronic accentual developments.

3. The Accentual System of Tiberian Hebrew
3.1 Introduction

The sources of the present Hebrew Biblical text are
quite complicated. The consonantism is of great antiquity,
but other indications of the pronunciation date from much
later periods. Apparently as a result of a deterioration
in the received pronunciation some time in the sixth cen-
tury AD, it was felt necessary to record other details
besides the consonantism, presumably relying on the most
authoritative of those who had memorized the text for
recitation. A system of diacritics of great subtlety was
developed, and was added to the written consonants. This
system marks a variety of phonemic and subphonemic vowel
distinctions, as well as primary and secondary stresses.
By a complex system of conjunctive and disjunctive accents,
which are now interpreted chiefly as a musical notation,
the text also indicates the full hierarchic structure of

the surface phrase marker for every verse. This partly
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syntactic notation and jits relationship to the phonological
sandhi phenomena treated here and in Chapter 2 are discussed
fully in McCarthy and Rotenberg (forthcoming) .

There is, of course, some variation in the received
pronunciation of the text. At one level we have the tra-
ditional pronunciation of Hebrew in Jewish communities
throughout the world. This often fails to make distinctions
that we know to be fairly ancient, like the loss of the
spirantized value of g in all groups except the Yemenite.

At another, we have three distinct systems of diacritic
marking, Tiberian, Babylonian, and Palestinian. The best
attested and best studied, as well as the most elaborated

in accentual matters, is the Tiberian, and it will serve as
the basis of all statements here. But the other systems

do show interesting differences from the Tiberian in some
aspects of segmental phonology, and although some defects

in the transmission are inevitable, the different traditions
may stand to one another as different dialects of Biblical
Hebrew. A fourth type of pronunciation is represented in
the Greek alphabet transcriptions of Origen's Hexapla.
Finally, there is some variation within the Tiberian system
itself, chiefly between the punctators Ben Asher and Ben
Naphtali. The former is responsible for the textus receptus,
and all observations here will refer to his readings. Ben
Naphtali's work is known only through lists of sporadic

variants.
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Besides the authors of this complex diacritic system,
several early grammarians also plied their hand at develop-
ing rules for the pronunciation of the Biblical text. These
scholars were chiefly taxonomists, but they nevertheless
left a number of reliable generalizations and a useful
metalanguage, both of which I will depend on heavily here.
For further study of their contributions, the most useful
works in English are William Chomsky's (1933) commentary
and translation of David Qimhi's Mikhlol and Dothan's (1971)
survey.

This section is divided into five subparts treating
different accentual phenomena of Hebrew. The first deals
with the distribution of main stress, while the second shows
how that stress is shifted systematically under certain
rhythmic conditions. The following two subparts offer
analyses of two other accent movement rules that apply
under particular morphological circumstances in the verb
system. These are followed by an analysis of the distribu-
tion of secondary stress as represented by the diacritic
symbol methegh. A final summary shows the full effects of
rule ordering and of the interaction of these accentual
processes with the segmental phonology. In total, this
section virtually exhausts the accentual facts of Hebrew
that hold with any great generality.

Several major theoretical points are illustrated in

depth by this analysis. First, it appears that the basic
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structural characteristics of Hebrew syllables proposed in
Chapter 2 have direct correlates in a wide variety of ac-
centual phenomena. In particular, the claim is extensively
supported that Hebrew syllable structure is as in (1),

repeated from Chapter 2:

(1) a. b. c. d. ’
S
g /
g
; /
A %
w w S w w
o c Vv o C 0

The geometry of the rhyme nodes -- circled in (1) -- is
such that CV and CVC syllables constitute a natural class
with nonbranching rhymes as distinct from CVV syllables
with branching rhymes. Moreover, CVVC syllables are struc-
turally equivalent in their rhymes to the rhymes of a CVV
and a CVC syllable in that order.

Second, a foot structure with particular formal prop-
erties not found in Arabic is shown to be necessary for
the proper formulation of several rules. These rules,which
all involve movement of accent under different phonological
or morphological conditions, demonstrably refer to this
same structural unit, and therefore provide clear evidence

for its existence and characteristics.
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3.2 Main Stress

The treatment of Hebrew segmental phonology in Chap-
ter 2 assumes certain characteristics of the distribution
of main stress, referred to formally as [DTE] or designated
terminal element of the metrical tree. This is the terminal
node which is dominated only by s's and the root, and is
therefore relatively more prominent than any other terminal
node of the tree. 1In that chapter a relatively informal
presentation of the main stress phenomena was sufficient.
Here I will show how a more rigorous analysis of these
facts works.

The forms in (2) exhaust the possibilities for main
stress assignment by type of the final and penult syllables.
The representations given are near-underlying -- the surface
forms in parentheses reflect subsequent application of seg-
mental rules motivated in Chapter 2 as well as a few others

adumbrated by Prince (1975).

(2) Final Stress Penult Stress
/
a. katab (k3tib) c. kathbta (katibt3d)
U4
b. yaqdum (yagfm) d. katdbtii (kFtabt?)

e. kathba (k5tbd)
f. katibuu (k&tbﬁ)

The fundamental generalization that can be extracted

from this paradigm is a fairly simple one: stress the ultima
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if it ends in a consonant, otherwise stress the penult.
Projection of the syllable rhymes =-- the circled constitu-
ents in (1) -- yields the following results for some of

the crucial examples in (2):

(3) a. b.

ka tab ya qguum

ka tab ta ka tab t

H—0

w
|
1

Main stress, then, is assigned to these structures on the
basis of whether the last rhyme in the word is a consonant
or not. If the final syllable has a consonantal rhyme,
then stress is on the final syllable, and if the word ends
in a vowel rhyme, then stress is on the penultimate syllable.

The basic characteristic of the main stress rule is
formation of a single binary branch, labeled s-w, over the
rhymes of the last two syllables if the second of them is
vocalic. Some independent motivation for the existence of
this particular constituent appears later in the treatment
of stress shift in perfect consecutive verb forms.

If main stress does not fall on the penult, then ‘it is
on the ultima. The most direct method of accomplishing this
is to suppose that the right branch of the binary s-w struc-

ture is optional, so that consonant-final words receive just
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the label s of the left branch, marking them as bearing

the stress. These observations are formalized by the fol-

lowing rule:
(4) Main Stress Rule (on Rhyme Projection)

Assign s (w) / )w , w=word

[+syll]

The context -- using the notation of Rotenberg (1978) --
ensures that rule (4) applies only at the right boundary of
the word. It consequently does not iterate leftward. I
will assume as well that word-level structure, incorporat-
ing all lower-level structure including feet and rhymes,

is assigned at this stage with the following characteristics:

(5) Word-level Structure (on Rhyme Projection)

a. Assign a right-branching tree

L [ 3 .

b. Label it by the rule tﬁat the right node

is strong (s) if and only if it branches.

For the representative forms in (3), the rules (4) and
(5), applied in this order, will yield the following sample

derivations:
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(6) a. b.
N - i
by (4) ka tab ya qguun
AN ¢\
Y S éh\ w
by (5) ka t a“L y a g & u &

i L
by (4) ka tab ta ka tab tii
/////’A\\ //;\\W
w SAY ] S/\W
I | | l I 1
by (5) ka tab ta ka tab tii

Note in (6a) and (6b) that the label s assigned by the ap-
plication of the Main Stress Rule takes precedence over
labeling assigned by (5b), since application of Main Stress
precedes assignment of word-level structure.

I should point out one peculiarity of the structures
in (6): in consonant-final words, the label s is assigned
to a rhyme that just contains a consonant. Since there is
little doubt that the preceding vowel carries the phonetic
stress, we must assume that there is an adjustment here,
shifting the stress to the nucleus of the syllable. In the
case of superheavy final syllables like (6b), I will assume
that this adjustment actually affects the labeling of the

rhymes as well, so that the rhymes of the syllable gquum
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constitute an s-w unit in the word-level structure. I have
indicated the result of this ad hoc adjustment in the de-
rived representation in (6b).

There is one other notable case of main stress assign-
ment —-- forms with final consonant clusters. By the analysis
given in Chapter 2, these forms are usually not properly
syllabified at the early stage of the derivation when the
Main Stress Rule applies. Rather, the final consonant is
extrametrical, not a member of any syllable, as in the

representation of /gebr/ 'grave':

(7) g
N

Consequently the rhyme projection of this word will yield
only the single circled node in (7) since the final conso-
nant is not a member of any syllable and consequently does
not appear on the rhyme projection. In this case the Main
Stress Rule applies vacuously, assigning an s label that
is never joined into a tree. But with subsequent insertion
of a vowel into this final cluster, the form becomes elig-

ible for word-level structure and labeling by (5). The

result is the structure in (8):
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(8)
N

ber (qéber)

So penult stress of this type requires no additional rules.
In many ways the Hebrew Main Stress Rule deviates from
the characteristics of stress assignment we have already
seen in Arabic. Since this rule makes reference to a seg-
mental property -- the final V -- and a morphological one --
the word-final context -- and since it assigns labeling
directly, it is much less highly valued than any of these
rules already discussed. One could imagine various ad hoc
manipulations of the rhyme geometry that would give the
illusion of a more highly valued rule, such as erasure or
insertion of branching nodes. This approach, however, is
not highly recommended even apart from its ad hocness.
For one thing, there is a circumscribed set of clear cases
where particular aspects of rule (4) as formulated are sus-
pended under idiosyncratic morphological government. The
right branch is suppressed regularly in ?Enakf '‘I' or
ggggé 'you (m. sg.)' and in verbs like Eégé 'he built', as
well as sporadically in verbs like §§g§’discussed further
in Section 3.2. The requirement that the right branch dom-

inate a vowel is regularly violated by certain suffixed

perfect verbs like ?Ehébétek 'she loves you (f. sg.)'
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Ru 4,15 and soragétam 'she burns them (m.)' Is 47,14.

Both types of deviation are entirely predictable within
the formulation of rule (4), since they involve systematic
suppression of particular well-defined elements of the
rule. This analysis is similar to the treatment of morph-
ological irregularity in English stress by Liberman and
Prince (1977).

More significantly, Hebrew does have a foot constitu-
ent with exactly the geometric properties predicted in the
introduction to this chapter. Further, this constituent
is demonstrably labeled according to the same principle as
the word-level structure in (5b). Wg see, then, that the
Hebrew Main Stress rule, involving allowable although
fairly complex formal apparatus, is not the éentral gen-
eralization predicted by the theory, but a sort of adjunct
to a very broad process of foot assignment. The remaining
sections of the chapter go toward mapping out the charac-

teristics of this foot assignment rule.

/ /
3.3 The Rhythm Rule ndsd§ ?ahdr

A well-known phenomenon of English is the resolution

of clashing word-stresses by retraction of the first stress:

2 1 2 3 1 2 1 2 3 1
thirteen, thirteen men; kangaroo, kangaroo court.
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This retraction displays a variety of other interesting
properties, like the failure of stress to retract onto
unstressed syllables and some lexical (or discourse-
governed) exceptionality. The basic generalization in
metrical terms is captured by a transformation on the
metrical structure, which we can state informally as (9)

(Kiparsky 1979, Liberman and Prince 1977):

(9)

In particular, this easily expresses the fact that the
stress can retract over a potentially unbounded number of
syllables subject to the expansion of the subtree dominated
by the node on the left.

Hebrew displays a similar process for resolving clash-
ing word stresses, although it differs in a number of in-
teresting ways from the English Rhythm Rule. The traditional

/
designation of this process is naség ?5h0r 'receding’',

which shifts the stress of the first word if it is adjacent
to the stress of the second word. This sandhi process is
further governed by the syntactic condition that the two
words involved be sole sisters (A, B) in the phrase struc-

ture tree, subject to some readjustments. This important
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syntactic condition for Hebrew sandhi rules -- including
the Gemination and Spirantization rules of Chapter 2 -- is
discussed fully in McCarthy and Rotenberg (forthcoming).
This syntactic conditioning will not figure further in the
discussion here.

In the following examples, the destressed vowel, the
expected position of word-stress, is marked with a super-
script asterisk. The words which are sole syntactic

sisters are bracketed:

’ / U4
(10) a. wdl5hdgek [qar& 15y13]
and-to-thge-dark he-called night

'and the darkness he called night' Gen 1,5

o /7 * <
b. wayyohi [bSne 9ir]
and-he-was building city

‘and he was building a city' Gen 4,17
£ * 'y . A A
c.[?al-yesge ?1is] mimmdgomo
not-will-go man from-place-his

'a man shall not go forth from his place'

Ex 17,29
L * /.
(11) a.([tokal léhem]
you-will-eat bread
'you shall eat bread' Gen 3,19
g.* /. v, A
b. [wayyeda9 gayin] ?et-?isto
and-he-knew Cain acc-wife-his
‘and Cain knew his wife' Gen 4,17
!_* A’ S *x /
c. [yobad yom] [2iwwdled bd]
will-perish day I-was-born on-it
/ * /
wohallayla ?amir [hdra g@ber]

and-the-night said conceived boy

'perish the day I was born on and the night
that said a man-child is conceived' Job 3,3
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In this last, most striking example, the Rhythm Rule ap-
plies in three different instances in a single verse.

Let's consider the various conditions that will have
to be placed on the application of the Rhythm Rule. First,
the syllable that loses the stress can be either a final
open syllable with a long or short vowel as in (10) or a
final closed syllable with a short vowel as in (11). The
remaining possibility -- a final closed syllable with a

long vowel -- does not permit stress shift:

/
(12) a. [l3sfd gdyid)
to~-hunt game

'to hunt game' Gen 27,5

- VA’ -,
b. [?asib lak]
I-render to-you

' (double) I will render to you' 2Zach 9,12
c. [dﬁbé; ré9]
word evil ‘'an evil word' Ps 64,6
Long mid vowels occasionally deviate from this pattern

(Pritorius 1897). Whether or not surface € or O can be
destressed in a final closed syllable by the Rhythm Rule
depends on the lexical categcry of the word containing them.
Although there is some variation, generally finite verb
forms permit destressing of € in a final closed syllable.

Idiosyncratically (or according to undiscovered conditions)

this destressed vowel is realized as € or e:
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— 'K
(13)a. [?€elek 1i]
I-go

'Let me go (dat. comm.)' Cant 4,6

TR 4
b. [wdyinndté&n 18k]
and- is-given to-you

'and it will be given to you (m. sg.)' Est 9,12

/ x
c. [ydhdrep qé;]
reproach enemy

'an enemy will reproach' Ps 74,10

Generally, nouns (including participles), as well as the
object clitic suffixes -8k 'you (f. sg.)' and -&m 'them

(m.)', eschew the stress retraction:

J ’
(14) a. [yGsep hay]
Joseph alive

'Joseph is (still) alive' Gen 45,26
/ o
b. [yd%8b sam]
dwelling there
' (he who is) dwelling (active part.) there'
1 Kgs 17,19
/ 1
c. [yoklem 9a4]
eats-them moth

'a moth will eat them' 1Is 51,8

A similar paradigm of facts holds for &, though the attes-

tation is not as extensive.
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The difference between these two types of surface long
mid vowels -- destressable and nondestressable -- becomes
evident when we look at some non-Tiberian evidence for the
vocalization of final stressed syllables. The Mercati
fragments of the second column of Origen's Hexapla (Brgnno
1943) represent a reasonably consistent effort to write
Hebrew in the Greek alphabet. There are certain important
differences between this early (c. 4th C. AD) source and
the Tiberian tradition. In particular, Origen writes & of

the first, destressable type usually with ¢, while § of

the nondestressable type is written with n. Similar facts
hold for 5. This supports the idea that only short vowels
can destress in closed syllables if we assume that the
Tiberian tradition invokes a late lengthening rule in verb
forms, ordered after the Rhythm Rule.® For more on this
issue, see the discussion in Chapter 2 of the rule of Tonic
Lengthening.

There is an obvious similarity here to the facts of
Arabic stress already discussed. Final syllables CVVC re-
ceive the word-stress regularly in Arabic, and resist de-
stressing in Hebrew. We will see shortly that the formal
account of these facts is identical in the two languages.
But first we might wonder whether Hebrew has CVCC syllables
with similar accentual properties. In fact, the occurrence
of these syllables is highly restricted for morphological

reasons. But the second person feminine singular of the
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perfective verb does provide a case where the Rhythm Rule
might be expected to destress a CVCC syllable. I have
found two examples where all relevant conditions are met,
and in neither does the Rhythm Rule apply:

-’ ﬂ/
(15) a. [yaladt 11)
you-bore to-me

‘you (f. sg.) have borne to me' Ez 16,20

/ 2 A
b. [fegglimalt 13nul
which-you-paid to-us

'which you (f. sg.) repaid us' Ps 137,8

But since there are, as in English, other reasons like
emphasis for suppressing the Rhythm Rule, these two ex-
amples cannot be taken as conclusive.

In general, subject to this last qualification, super-
heavy final syllables do not permit stress to be retracted
off of them. Now we can turn to the other side of the
question: where does the retracted stress land? 1In ex-
amples like (10), (11), and (13), the stress is retracted
onto an open penult with a long vowel. But if a closed
penult also contains a long vowel -- therefore a superheavy

penult -- then stress can be retracted to there as well:
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/ /
(16) a.[wayyamrﬁ 181
and-they-said to-him

‘and they said to him' Gen 19,5

/ ’
b. [timnd 141
they-hid for-me Ps 31,5

With very rare exceptions, however, the stress cannot
retract onto a short vowel in either an open or closed
penult. Even though all other known conditions might be
met, the Rhythm Rule will not apply to forms like xiémJQ,
EElEi; or yasa é'.g Instead, words of this type are dealt
with in one of two ways. Either the stress clash is
ignored completely (17) or it is removed by a kind of
cliticization process that treats the two grammatical
words as a single accentual word (18). This latter

process is indicated by a symbol similar to the hyphen:

: ) p
(17) a.[?ebtah  bakl
I-trust in-you

'I trust in you (m. sg.)' Ps 55,24

A /
b.[?arzé 281}
cedars-of God

'‘the cedars of God' Ps 80,11

/
(18) a. wayyiktob-#am
and-he-wrote-there

'and he wrote there' Jos 8,32
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/
b. hithallek-n5%h
walked-Noah

'Noah walked continually' Gen 6,9

’
C. lagaheq-bé
to-play-in-it

'to play in it' Ps 104,26

This hyphenation process is also available in lieu of the
Rhythm Rule even when the Rhythm Rule could nevertheless
apply and in collocations involving monosyllabic, weakly
stréssed words like prepositions or complementizers.

One final point: consider the following instance of

stress retraction by the Rhythm Rule:

’ /’
(19)  [t394zab ?&res]
was-left land

'a land was left' Job 18,4

Here there are two long vowels in the first word that the
stress could retract onto. The point to notice is that it
retracts onto the rightmost one, the long vowel nearest
the syllable where the stress originally was located. Con-
sequently retracted stress cannot skip over long vowels.

At this point let us informally characterize the syl-
lables that specify the domain over which stress may retract.

The syllable losing the stress must be either CVV or CVC;
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superheavy syllables resist stress retraction. The syl-
lable gaining the stress must contain a long vowel, though
it may be either closed or open. It must also be the syl-
lable with this property that is nearest the syllable losing
the stress. Anticipating some of the following discussion,
I will call this string of syllables that is the domain of
Rhythm Rule retraction the foot, and I will now turn to its
formal properties.

Rhyme projections for some representative examples
where the Rhythm Rule is applicable ((20a), (20b)) and is
not applicable ((20c), (204)) show the basic possibilities

for foot assignment:

(20) a. b. /\
\
s ' :

11,1 SEn
tee 9aa z ab (=19) gaa r aa (=1l0a)
C. d. A

L] L] - ?lw

s a hegq (=18c) ?ar zee (=17b)

The foot -- the domain of the Rhythm Rule -- includes the
penult and ultima of (20a) and (20b) but not of the other
two examples, where stress cannot retract. In terms of
rhyme geometry, the foot must begin with a branching node.
It also cannot contain internal branching nodes; only the
last two syllables of t893zab constitute a foot. The foot

can end in either a bkranching or nonbranching node.
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Therefore the foot insofar as it is the domain of ap-
plication of rhythmic stress retraction must make a dis-
tinction between CVC and CVV syllables. This is, of course,
exactly the structural difference in Hebrew syllables hy-
pothesized in Chapter 2. Moreover, the theory of syllabi-
fication offered there does further duty. Consider now the
rhyme projections for forms with cuperheavy ultimas (2la)

and penults (21b):

(21) a. A b. éﬁ\
/\ /\
. wv . S w
IR

S
- L]
1 shU d(=12a) taa m nuu (=16b)

Since a foot can contain no internal branching nodes, the
final superheavy syllable of (2la), with its two rhyme
nodes, is a foot and therefore the domain of the Rhythm Rule.
So the Rhythm Rule applies vacuously in this case, retain-
ing the stress on a final superheavy syllable. But the en-
tire word in (21b) fulfills the foot definition -- it begins
with a branching node and, althcush it contains the internal
rhyme node m, that node does not branch. Therefore the
domain of the Rhythm Rule is the entire word, and stress
correctly shifts from the ultima to the superheavy penult,
In both forms the assigument of feet fundamentally exploits
the fact that, on a rhyme projection, a CVVC syllable is

structurally equivalent to a CVV syllable followed by a
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light syllable. The treatment of these forms is absolutely
uniform and requires no additional stipulations on the foot
assignment rule.

Let me reiterate the basic structure of the Hebrew
foot: it is a constituent made up of rhymes, where the
first rhyme must branch, no internal rhymes branch, and
the final rhyme branches or not at will. In terms of the
properties developed in the introduction to this chapter,
it is a foot of the unbounded type with both a head -- a
node that must branch -- and a tail -- a node that may or
may not branch freely. The head is on the left and thc tail
on the right, so the foot overall must be left-branching.
(22a) describes the foot schematically, and (22b) is the

formal rule of foot assignment.

(22) a. Conditions: n, branches.

n,, ..., n,_, do not
’,/<:\\ 2 i-1 branch.

nl e o ° ni
i is maximal.

b. Foot Assignment (on Rhyme Projection)
Assign a left-branching n-ary foot [+head, +tail]

from right to left.

Insofar as we now know, rule (22) is ordered very close
to the end of the derivation. It demonstrably follows sev-

eral rules developed in Chapter 2 like Pretonic Lengthening
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and Tonic Lengthening in nouns, whence the facts of (14).
About the only rule that follows (22) at this point is the
possibly spurious Tonic Lengthening in verbs, which ac-
counts for the forms in (13). 1In all other respects, Foot
Assignment, and consequently the Rhythm Rule, seem to be
strictly sensitive to surface structure relationships.

The labeling of the structure generated by (22) is
fairly unremarkable for the cases considered up until now,
since in most examples a label s resides on the final syl-
lable either as a result of Main Stress or of the Vowel
Reduction rule of Chapter 2. The sode type where labeling
is partly undefined is that of ;Eggél with a superheavy .
penult. From prior application of Main Stress and subse-
quent Vowel Reduction, the label s appears on the rightmost

node of the foot structure, as in (23):

(23) W/\

A
!

s W
I
aa

e —<

t m n

The only unspecified prominence relationshi)> is the one
that holds between the first two rhymes of the word. I will
assume that in this case (5b) simply applies, making the
first rhyme more prominent. This assumption about foot

labeling will have significant consequences later in the
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treatment of secondary stress. In sum, a foot is labeled
by (5b) only if no other labeling from the Main Stress
rule takes precedence.

Given this foot apparatus, which encodes various prop-
erties of the dlstrlbutlon of syllable types, we can offer

a very simple formulatlon of the Rhythm Rule nEsog ?ahar.

Stress is shifted leftward within the domain of a foot when
the following syllable bears the stress. Leftward movement
of the stress within a constituent involves not an actual
transformational movement, but just a relabeling of the
constituent from w-s to s-w. The context of this movement
is an immediately following main word stress, which is it-
self the main stress of the phrase that is the context for
a sandhi rule. We can refer to this context with the ab-

breviation [DTE]:

(24) Rhythm Rule (on Rhyme Projection)

(w s)a / ____ [DTE], o =foot

U

w

I ignore here the syntactic context, which is dealt with in
McCarthy and Rotenberg (forthcoming). It will emerge below
that (24) is not restricted to applying across word-juncture,
so it must apply word-internally as well. The labeled
parentheses specify the domain in which stress must retract,

the foot. Like thc indications of word-juncture
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in Chapter 2, this notation comes from Rotenberg (1978).
In the following sections we will see that the foot domain
or its complement functions in two other accent movement
rules as well. The structural change affecting only a
single label is sufficient because of the nature of the
metrical notation -- paired nodes must have complementary
labels, so the change of the right node to w implies the
change of the left node to s.

Sample outputs of Foot Assignment and the Rhythm Rule

for some examples we have seen appear in (25):

(25) a. b.

N\ /\A

0 —=
-
—%
—%

>0
O—10
p—g

\(e]
)}
o))
N
Q
Q
) —
n—
o]

In each case the indicated constituent is a foot, and the
s-w labeling of its immediate daughters is a result of the
application of the Rhythm Rule in the indicated context.
The forms below in (26) seem to involve a somewhat
richer notion of a foot than the one assumed by (22). To

understand the significance of these examples, we must first
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digress briefly into the question of quantity in the Hebrew
surface vowel system.

In addition to the usual two-way length distinction
short-long, which I represent formally as gemination, Hebrew
recognizes a third degree of quantity in vowels, the extra
short vowels known as bé;épém (sg. bapép). There are four

of them: 3, 3, é, and 0.!0 Like the reduced vowels in

English, they turn out to be quite relevant to the accentual
system.

If the penult contains a hatep-vowel, then the Rhythm
Rule can retract stress over the penult and lodge it on a

short vowel in the antepenult:

2 o % ’
(26) a. [wa?aharé kén]}
and-after thus

'‘and afterwards' Gen 45,15

*
b. [bal-na9dde ?éres)
not-we-do land

' (salvation) we have not brought about for
the land' Is 26,18

Therefore, in na95§é the hatep-vowel a must be the middle
vowel of a trisyllabic foot, since it is skipped over in
stress retraction. But this form, because it has a short
vowel in the first syllable, is obviously inconsistent with

Foot Assignment as it was formulated in (22).
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But recall my earlier allusion to the fact that the
three degrees of vowel length are not freely distributed
in Hebrew. Consideration of their privileges of occurrence
leads to a more abstract representation for Hebrew vowels
to which the foot formation rule can apply successfully.

Perhaps the most interesting distributional regularity
of the hatep-vowels 3, 3, &, and é is that they cannot
occur in a syllable that is adjacent to a syllable contain-
ing another hatep-vowel. In other words, you never find two
syllables in a row in the same phonological word that both
contain hatep-vowels. This means that there is an in-
herently alternating character to the surface distribution
of reduced vowels in Hebrew, a situation that contrasts
sharply with the possibility of successive reduced syllables
in English. This immediately suggests that rules for the
hatep-vowels ought to hold on some prosodic level where an
alternation between reduced and unreduced syllables obtains.
In terms of the metrical theory, this simple alternation
is accomplished by a binary branch over the reduced syllable
and éome adjacent unreduced syllable. The relation between
the two nodes of this binary branch is either w-s or s-w,
where the weaker syllable is obviously the one that contains
the hatep-vowel.

Not surprisingly, a treatment of this sort was antici-
pated in traditional grammars of Hebrew. Gesenius (1910)

y
writes: "Sswd stands under a consonant which is closely
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united, as a kind of grace-note, with the following syl-
lable." The musical metaphor Gesenius invokes is entirely
appropriate and consistent with the idea that the beat of a
full syllable is split between it and a preceding reduced
syllable, here by means of labeled binary structure.

One immediate consequence of this treatment is that
it is no longer necessary to recognize a three-way vowel
length distinction in Hebrew. There is atwo-way distinc-
tion between geminate and nongeminate vowels, and the third
value is a result of a prosodic relationship between a short
vowel and an adjacent syllable.

Suppose we refer to the structure in which the hatep-
vowel prosodic relationship is defined as p. Then the
general schemata for representing these vowels prosodically

are the structures in (27):

(27) Hatep-vowel Representation (on Rhyme Projection)

a. b.
Y p
w/\s S/\w
I I
v v

In each case the V, the weak node, is interpreted phoneti-
cally as a vowel of extra-short quantity.

One case of assignment of the p -structure, specifically
(27a), is the rule of Vowel Reduction discussed in Chapter

2. Two other circumstances also invoke assignment of the
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p =structure under somewhat different phonological circum-
stances. In these cases there is explicit evidence for
the phonetic character of the hatep-vowel showing that, in
general, it shares the quality of its sister vowel in the
p -structure. These facts therefore provide independent
support for (27).

Hatep-vowels in initial syllables are either a result
of Vowel Reduction or, in some cases discussed by Prince
(1975) , a general process of epenthesis in initial clusters.
Some forms with schewa in this position are attested in
Greek transcription in the Septuagint and Origen's Hexapla.
Although there is no total consistency on this, with some
degree of regularity the pronunciation of schewa is assimi-
lated to the pronunciation of the vowel in the following

’ /
syllable. So, for Hebrew $313m0 and syb&?0t we have Septu-
—————emn. el e—————

agintal writings Zoloudv and IoBa@b (Gesenius 1910).”
Since the p-structure must include the rhymes of the first
two syllables of these forms, vowel quality within the
p-structure harmonizes with the quality of the strong mem-
ber. A formal mechanism for this harmony is the notion of
percolation (Vergnaud 1976) within p, discussed briefly in
section 4 of this chapter.

There are other cases where it seems appropriate to
look to the left of the reduced syllable for its prosodic

sister, as in the structure of (27b). Hebrew generally

eschews syllable-final laryngeal or pharyngeal glides, known
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as gutturals, except under limited circumstances. This
problem is avoided by inserting a hatep-vowel after the
offending guttural, creating a new syllable. The inserted
hatep-vowel mimics (both in the traditional pronunciation
and in the orthography) the gquality of the vowel in the

preceding syllable:

(28) a. ya9§mé& 'he will stand'

b. he9§mfé 'he caused to stand'

c. ho95méa 'he was caused to stand'
A rule responsible for this is formulated in chapter 2.
If we suppose that the vowel quality is a reflex of the
prosodic structure, then we must conclude that words of
this type have a branching node, labeled s-w, over the
rhymes of the first two syllables.

It follows, then, that the rule that inserts the
hatep-vowel into na95§é creates a binary branching node,
labeled s-w, over the rhymes of the first two syllables.
This structure is then part of the projection of rhymes, so

the rhyme projection for this word will look like (29):

(29) //Ai\
s w .
| Vo,

na 93 se

It is apparent that this structure fulfills the conditions

for assignment of a foot (nl branches). Therefore words of
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this type do contain feet that are available as the domain
of the Rhythm Rule. The independently-motivated p-structure
explains why the Rhythm Rule is applicable in the examples

in (26).?

3.4 Imperfect Consecutive Stress Retraction

Related to the imperfective verb form is the morpho-
logical category imperfect waw-consecutive, which involves
prefixation of the conjunction wa plus initial gemination
to the jussive form of the verb. The result is a form used
in narrative consecution with perfective aspect: Jjussive
xagdél 'let him magnify', consecutive wazzagdél 'and he
magnified'. 1In a variety of formal types, the imperfect

consecutive also displays retraction of the stress onto the

penult:
(30) Jussive Consecutive
yﬁqém 'let him arise’ wayyéﬁom
y6§é£ 'let him settle' wayyé§éb
yﬁség 'let him surround'’ wayyé;ob
yabﬁrék 'let"him bless' waybérek Gen 1,22
yill&bém 'let him fight' wayyillébem Nu 21,1

In each case the vowel of the final syllable is underlyingly
short. It is lengthened in the jussive by the regular pro-

cess of Tonic Lengthening in verbs discussed above and in
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Chapter 2. Since stress shift precedes Tonic Lengthening,
the consecutive forms retain the underlying short: vowels
in the final syllables.

It is clear from the forms in (30) that stress will
retract onto a long vowel in the penult. Many evamples
show, however, that stress in the imperfect consecutive
will not retract onto a short vowel in either a closed or
open penult: waxzabdél 'and he divided' Gen 1,4&7;

wazzizréb 'and he sowed' Gen 26,12; wattakahéé 'and she

denied' Gen 18,15. This is obviously reminiscent of what
goes on with the Rhythm Rule, so we might want to look for
other shared characteristics. 1In fact, some properties
of superheavy syllables carry over to the consecutive also.
In three cases there is reasonably clear evidence that
a superheavy final syllable is resisting stress retraction
i; the imperfect consecutive. First, the relatively archaic
inflection in final n retains stress on an underlying superx-
heavy final syllable even when the penult contains a

/
long vowel: watt osimiin 'and you (m. pl.) will place' Ez 44,8

Second, in some verb types the imperfect consecutive first
person singular has an underlying long vowel in the first
syllable, and this is sufficient to prevent accent retractio
wﬁ?§§fg ‘and I returned' Neh 2,20; w5?5gé; ‘and I arose'

Ez 3,23.13 In both these cases tne failure of stress retrac-
tion in the imperfect consecutive correlates with the fact

that the stressed final syllable is underlyingly superheavy.
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Finally, recall the rule of Pausal Lengthening de-
veloped in Chapter 2. In general, this rule lengthens the
vowel under main stress in pause -- that is, before a major
intonational break. Apparently this rule rrecedes stress
shift in the imperfect consecutive, since we find pausal
forms with stressed long vowels in the final syllable:
waxz&§éé 'and he fasted' 1lKgs 21,27; wattaméé 'and she
flowed down' Am 9,5. The vowel of the final syllable has
already been lengthened in pause at the time when we at-
tempt stress retraction. Retraction is then prevented by
the superheavy final syllable. Certain pausal forms that
idiosyncratically have a short vowel in the final syllable
predictably do allow stress retraction in the imperfect
consecutive: ygzxéﬁgl 'and he ate' 1sam 30,11; poetic
waxxéﬁar 'and he said' Job 3,2; 4,1. There is, however,
much unexplained variation on this last point.

In sum, we have three kinds of evidence that the im-
perfect consecutive cannot shift stress off of final super-
heavy syllables. We have already seen that it must shift
stress onto a long vowel. These are precisely the conditions
observed with the Rhythm Rule that are consequences of its
taking the foot as its domain. I _onclude that the foot is
the domain of imperfect consecutive stress retraction as

well. Let's formalize these obhservations:
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(31) Imperfect Consecutive Stress Retraction

(w 8)q /imperfect consecutive, oa=foot

v

The domain of this rule -- the foot constituent -- and its
structural change -- relabeling the foot as s-w -- are
identical to those of the Rhythm kule. The domain foot
here captures the fact that Imperfect Consecutive Stress
Retraction shares a variety of quite arbitrary formal
properties with the Rhythm Rule. Any account that did not
recognize the foot would necessarily fail to capture these
generalizations.

Of course, the alternative of collapsing the two stress
retraction rules presents itself. A clear theoretical de-
fect in this proposal is the fact that Imperfect Consecutive
Stress Retraction is patently morphological whereas the
Rhythm Rule is phonological and partly syntactic. Empiri-
cally, it is not difficult to show that the morphological
stress retraction rule is unsurprisingly ordered earlier
than the sandhi stress retraction.

There exist clear minimal pairs where Consecutive
Stress Retraction cannot apply and tke Rhythm Rule can in

the same form:
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’
(32) a. wayydmrQ ‘'and they said' Gen 11,3

* 4
b. [wayyéﬁrﬁ 18]
and-they-said to-him

‘and they said to him' Gen 19,5; Num 22,16

(33) a. wayyftgb '‘and he was good' Gen 41,37

£ * ¢
b. [yltab 18k]
he-is-good to-you

'he is good to you (m. sg.)' Gen 40,14

In both cases the explanation for the distribution of accent
shift lies in the relative ordering of the rules.

The verb in (32) is derived from a near underlying
form /wayyooméruu/ by the rule of Vowel Reduction developed
in Chapter 2. The result is an end-stressed form with a
superheavy penult. Obviously Vowel Reduction must precede
the Rhythm Rule, since it is not until the form has final
stress that a stress clash exists, as in (32b). Now sup-
pose that Consecutive Stress Retraction precedes Vowel Re-
duction. Penult stressed /wayyooméruu/ has a branching
node over the last two syllables, but it does not contain
a foot. Therefore Consecutive Stress Retraction will be
inapplicable, yielding (32).

Similar logic holds for the forms in (33). The long
vowel of the penult is derived by a regular process taking
iy to ii. Xf we suppose that this rule of vocalization ap-
plies after Consecutive Stress Retraction but before the

Rhythm Rule, then at the time that the first rule applies



170

the penult will still be a closed syllable, That means
that no foot is present, so Consecutive Stress Retraction
is inapplicable. With the subsequent application of the
vocalization rule, a foot is formed, so the Rhythm Rule
applies successfully in (33b).

There is, of course, a minor paradox inherent in
these considerations. If we can talk about feet that are
formed after the application of Consecutive Stress Retrac-
tion, how is it that that rule refers to the constituent
foot at all? Clearly the answer is that Foot Assignment
as formulated in (22) is not strictly speaking a rule,
something that applies once in a linearly ordcred deriva-
tion. Rather it is a well-formedness condition on repre-
sentations on a Rhyme Projection. On that projection it
defines a unit called foot. We can think of it as reapply-
ing continually. In particular, it applies both before

and after Consecutive Stress Retraction.

3.5 Perfect Consecutive Stress Shift

Hebrew has one other accent movement rule with some-
what different properties from those already discussed.
Complementing the imperfect waw-consecutive of the preced-
ing section is the category perfect waw-consecutive. This
prefixes the conjunction w3 to a perfective verb form giving
it imperfective meaning. Under some conditions this cate-~

gory is also marked by a rightward movement of the accent.
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Some representative examples are in (34), where an asterisk

marks the formerly stressed syllable:

LA
(34) a. wb3l&gahta 'and you {m. sg.) will take' Ex 29,5
x 7
b. wodhalakt? 'and I will go' Ju 1,3
* /
c. wdhaddll 'and they will be fierce' Hab 1,8

x £
d. warabba 'and she will multiply' Is 6,12

This rightward accent movement is specific to this morph-
ological category, so ordinary conjoined perfective verbs
without imperfective meaning retain the usual accent:
wa?ﬁkéltﬁ ‘and I ate' Lev 10,19. As is apparent from the
examples in (34), this rule applies throughout the inflected
verb forms, though vacuously in the case of forms that
already have final stress. The sole systematic exception
to this, for which there is no known phonological explana-
tion, is the first person plural, which always retains
penult stress: w§x5§5bnﬁ 'and we will dwell' Gen 34,16.
The basic generalization, then, is that the category
perfect consecutive moves stress onto the final syllable as
part of its morphology. This movement is regularly sup-
pressed in one inflection, the first person plural. Even
then, though, there remains a large set of forms which fail
to have the expected rightward accent movement. The forms
in (35) are characteristic of these types, and they are
heuristically grouped according to binyan (see Chapter 4)

or root type:
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(35) a. Hiphil
wahigmféi 'and she will destroy'
wahiqdféﬁ 'and they will sanctify' Is 29,13
b. III-?
{ A

widgarati 'and I will read' Ez 58,21

/
wdqdrata 'and you (m. sg.) will read' Jer 7,27

Ha Wy

waéanét 'and I shall hate' Ecc 2,17&18
wayarétﬁ 'and you (m. sg.) will fear'
Lev 19,14&32
c. III-y
wagiww§£€ 'ana I will command' Lev 25,21
w895éf;§ ‘and you (m. sg.) will do' Ex 26,4
d. II-w, y
wa§é£3 ‘and she will return' Is 6,13

/
wa£5bfl *and they will return' Ex 13,17

The difference between (34) and (35) is obvious from
the surface forms, although we will see that the situation
is slightly more complicated in underlying representation.,
In (34) the syllable that loses the stress -- marked with
an asterisk -- is a closed syllable containing a short
vowel, while in (35) the penult syllable which unexpectedly
retains the stress is an open syllable containing a long
vowel. In brief, long vowels are not susceptible to having

stress moved off of them in the perfect waw-consecutive.
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An obvious quection at this point is how short vowels
in open syllables behave with respect to this stress move-
ment; do they pattern with CVC or CVV syllables? Unfortun-
ately this question cannot be answered for reasons ‘that
are independent of the formulation of perfect consecutive
stress shift. From the analysis in Chapter 2 we know that
an intermediate representation of a perfective verb like
/kaatébuu/, with stress on a CV penult, is subject to re-
duction of the short vowel in an open syllable with con-
comitant movement of the stress to the ultima. If the
perfect consecutive rule follows this reduction, then we
will already have a final-stressed foim when the perfect
consecutive rule applies. If the perfect consecutive rule
precedes this reduction, then reduction will simply apply
to the intermediate representation /kaatébuu/. In either
case the same surface form résults: wakétbé 'and they will
write'. In this particular case, the data underdetermine
the analysis.

So we return to the same generalization: the perfect
consecutive shifts stress to the right off of a CVC syl-
lable but not off of a CVV syllable. It therefore shares
an obvious property with all tbke other Hebrew stress
phenomena we've seen -- CVC and CVV syllables have differ-
ent accentual properties. So the perfect ccnsecutive pro-

vides prima facie support for the stractural difference
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I've claimed exists between these two types of syllables
in Hebrew. What remains is to formalize this accent move-
ment rule.

We already know that assignment of penult main stress
creates a branching node over the rhymes of the last two
syllables of the word. This branching node is ordinarily

labeled s-w, as in the two examples in (36):

(36) a. b.
///A\% é///\\\w
N AN N\ AN
SO SRS & U
laa gah taa hig dii sunu

N\

/4
(1agapt%) (higai¥d)

But in the perfect consecutive the superordinate branching
node of the first of these is labeled w-s, as in (34a),
while it remains unchanged in the second one, as in (35b).
The fact that this relabeling is possible only when the
penult is not a CVV syllable has its structural correlate

in the nonbranching rhyme of the penult in (36a).

If we turn now to the structure of the Hebrew foot
already developed, we can see that this behavior has a re-
flex there. 1In the form (36b), the branching node over the

final two syllables constitutes a foot, since it meets the
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requirements in (22) of a tree that begins with a branching
node but contains no internal branching nodes. This is not
the case with the final two syllables of (36a). Therefore
the most abstract expression of the condition on perfect
consecutive accent shift is as follows: the accent cannot
move to the right off of a foot initial syllable. Equiva-
lently, the accent can shift only if the domain over which

it moves is explicitly not a foot, as in the following rule:

(37) Perfect Consecutive Shift

(s wW)q / perfect consecutive, a#foct

\

As in the case of the other accent movement rules, it suf-
fices to relabel just one node cf the relevant constituent,
since the requirement that complementary labels be paired
will automatically relabel the other node. Rule (37) is
obviously subject to some morphological conditions -- in
particular, it is restricted to perfect consecutives that
are not first person plural -- but the formulation above
encodes all the relevant prosodic information.

So the accent movement in perfect consecutives pro-
vides still another case where reference to the foot in an
accentual rule of Hebi eaw avoids the repeated stipulation of
various syllabic or ségmental contexts that are closely

paralleled in other accentual rules. It is instructive
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that (37) differs from either the Rhythm Rule or Imperfect
Consecutive Retraction in that it takes the foot not as its
domain but its antidomain. That is, it applies only in the
complement of the environment of the other two rules.

There are several interesting complications that can
be elucidated only by placing Perfect Consecutive Shift
within the context of the segmental phonological rules de-
veloped in Chapter 2. First, it is well known that (37)
must follow the rule of Pretonic Lengthening. Thus, in
/lagahta/ the vowel of the pretonic syllable must be gemi-
nated before the accent is shifted bnto the final syllable.
On the other hand, Perfect Consecutive Shift must precede
Tonic Lengthening in verbs, thch is a relatively late rule
in any case. This accounts for the contrast between
xakélti 'T was able' Ju 8,3 and wazékolté"and you will be
able' Ex 18,23. 1In the second form the stress is shifted
onto the ultima before lengthening of the stressed vowel in
the penult. No forms are attested (in the so-called Qal
passive) that would test the ordering of this rule relative
to Pretonic Gemination. 2nd we have already seen that it
is not possible to determine the ordering of Perfect Con-

secutive Shift with respect to Vowzl Reduction in forms

Ud
like k3tbi/wd katbﬁ( .

There are, however, several fairly early rules that
interact interestingly with rule (37). Since many of these

rules involve a number of still unexplained vowel
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alternations under partly morphological conditions, I cannot
offer a full account of them here. But I will endeavour to
show that the attested possibilities are consistent with the
analysis of the perfect consecutive presented here.

First, the verbs whose third root consonant is ? or y
in (35b) and (35c) show some interesting variation in vocal-
ism. When the vowel of the penult is §'or'z, as in (35b)
and (35c), then the accent does not shift. But when the
penult vowel is surface §, then we usually find accent shift

in the perfect consecutive:

(38) a. III-?
* ‘{ s
dmil18ti 'and I will £ill' IKgs 1,14
wahbgété 'and you (m. sg.) will bring

forth' Num 20,8

/
%
wagillétf tand I shall roll along' Jer 33,6
« /
wdha9818t3a 'and you (m. sg.) will send

up' Ex 40,4

We have to ask now what the difference is between these
forms in (38) which allow stress shift and the corresponding
forms in (35b) and (35c) which dc not. It is generally ac-
cepted -- see Prince (1975) for further discussion -- that

the III-? verbs of (35b) derive their long penult vowel by
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a process of compensatory lengthening from underlying /a?/
and /e?/ when the ? is deleted in syllable-final position.
By the analysis adopted here, this compensatory lengthening
must precede the application of Perfect Consecutive Shift,
since the change of a closed syllable to a long vowel will
bleed accent shift.

Whereas the III-? forms in (35b) are members of the
underived or Qal binyan, those in (38a) and others belong
to the derived binyanim. Therefore the two sets of forms
are morphologically distinct. Furthermore those in (38b)
cannot result directly from deletion of 2 with compensatory
lengthening, since their ékxpected underlying /a?/ should
result in 3 rather than €. The usual historical interpre-
tation of these forms is that they result from analogy with
III-y roots. In generative terms, we can say that III-?
is replaced by III-y in the derived binyanim by an early
readjustment rule.

So now the problem reduces to dealing with tﬁe behavior
of verbs from III-y roots. Generally in the Qal and to some
extent in other binyanim these roots have E penults in the
crucial inflected forms, as in (35c). To my knowledge there
is no direct phonological source for this vowel, so it be-
haves as an underlying long vowel in resisting stress shift.
In some cases in the derived binyanim, of which the forms
in (38b) are examples, underlying /ay/ changes by a coéles~
cence process into €. This phenomenon is also discussed by

Prince (1975). If we suppose that this coalescence follows
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the application of Perfect Consecutive Shift, then these
forms will still have closed penults at the time that that
rule applies. Therefore the examples in (38b), and by ex-
tension those in (38a), will be correctly subject to accent
shift.

In view of the transparently morphological and somewhat
irregular character of these segmental alternations, it is
not surprising that significant variation in the attested
forms exists. Generally this variation is paralleled by
the predicted variation in the accent, though some devia-
tions appear as well. The claim here is not to an exhaus-
tive analysis of all attested possibilities, but, as always,
to the best account of what seem to be the most regular
patterns.

Second, the verbs whose medial root consonant was w or
y show a typical alternation between a long and a short
vowel in the penult in the inflected forms: gégi 'she arose'/
gémgi 'yvou (m. sg.) arose'. This alternation must also
precede the application of Perfect Consecutive Shift. Thus
the difference between the unshifted forms of (35d) and the
shifted forms wag;mtf"and I shall arise' Is 14,22 or
wag;mﬁé 'and you shall arise' Dt 17,8. The existence of
some endstressed forms like wanEsé"and they will flee'

Lev 26,36 does not indicate unpredicted stress shift off of

a long vowel, but rather a sporadic variation in the stress-

ing of third plural forms, whether consecutive or -not. This



180
A’
is clear from the many cases like namu 'they slept' Nah

3,18; Ps 76,6 and 2525 'they wandered' Lam 4,14; Is 29,9.
Finally, the rule of Pausal Lengthening, discussed
above in connection with the imperfect consecutive, must
precede Perfect Consecutive Shift. This explains the fail-
ure of accent shift in pausal forms like wahﬁléktf 'and I
shall go' Ju 4,8 and wa?ﬁmé;ta 'and you will say' Is 14,4.
Pausal Lengthening creates a superheavy penult in these

forms, which yields a partial metrical structure like that

in (39):

(39) n

S w S w S w

o) il 30T

Since the node n fulfills the definition of a foot given in
(22), this form is not subject to Perfect Consecutive Shift.
So the interaction of these two rules correctly predicts

the suppression of Perfect Consecutive Shift in pausal forms

even when it is applicable in the context forms,1%

3.6 Secondary Stress
The analyses in the three preceding sections showed
that different stress movement rules in Hebrew must make

reference to a unit foot, defined as in (22). Furthermore,
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this unit was shown to be assigned repeatedly in the course
of the derivation, so that (22) functions as a sort of well-
formedness condition on structures in the Rhyme Projection,
defining which of them constitutes a foot. This last sec-
tion deals with the distribution of the symbol methegh, a
notation for secondary stress.

The symbol methegh is generally supposed to indicate
a secondary stress. In some other cases, methegh is
thought by the traditional grammarians to have a different
character, marking a vowel of doubtful length or some pecu-
liarity in the vocalization. This has led to quite elabor-
ate taxonomies of this one orthographic device according to
its distribution. Here I will examine in detail the facts
of light methegh as described by Baer (1867, 1868). Light
methegh offers formal support for the secondary stress in-
terpretation; it is often replaced by a conjunctive accent
symbol, the mark of main word stress within a close juncture
context (McCarthy and Rotenberg, forthcoming). Other evi-
dence for this interpretation is its alternating character,
described below, and its failure to appear on reduced vowels,
On the other hand, heavy methegh appears on reduced vowels
and elsewhere, and is almost never replaced by a conjunctive
accent symbol. According to the medieval luminary Jekuthiel
ha-Nakdan, heavy methegh is so called because "the hearts
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