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STRESS, PRETONIC STRENGTHENING, AND SYLLABIFICATION
IN TIBERIAN HEBREW

John J. McCarthy

Department of Linguistics
University of Texas at Austin

0. Introduction

Although most students of syllabification in metrical phonology have
confined,their attention to accentual and distributional evidence, the role
of syllable structure in phonological processes is not necessarily limited

to these phenomena; Hebrew in particular has a number of rules that alter

the canonical shape of syllables in various regular ways, of which the most
interesting may be the complex of pretonic strengthening rules, rules that
create CVC-and CVV syllables immediately before the main stress. I will
argue below that all such segmental phonological rules are governed by a
strong constraint on syllable structure preservation, yielding outputs in
conformity with particular phonotactic targets, as has been observed in the
now extensive literature on conspiracies.

This article, then, is intended as a contribution to the metrical
analysis of Tiberian Hebrew as well as to the theory of syllabic influence
on the application of phonological rules. Section 1 presents an overview of
the theory of Hebrew syllable structure in McCarthy (1979a), as well as
an interesting alternative developed by Hayes (1980). It also contains a
statement of the principlé of syllable structure preservation. Section 2 de=
tails three rules of Hebrew phonology. The first, Main Stress Assigﬂment, is of
interest not only for its essential role in conditioning the application
of the other two rules, but also for its resistance to conventional metri-
cal treatments without the invocation of ad hoc devices. The elucidation
of the rules of Pretonic Lengthening and Pretonic Gemination follows, with
a demonstration that, in spite of their evident functional similarity, they
must remain formally distinct in a descriptively adequate grammar.

No attempt is made here to produce an exhaustive description of Hebrew

" phonology; such a goal is prohibitedvby both limitations of space and the
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complexity of the phenomena under study. A fortiori, little motivation
is provided for most underlying forms or for the application of other,
irrelevant phonological processes.. The interested reader may refer to

Prince (1975) and McCarthy (197%9a) for more extensive justification of both.

1. Hebrew Syllabification

Under the theory of the representation of syllable structure developed
in McCarthy (1979a, 1979b), based on work by Kiparsky (1978, 1979), we can

express the basic syllable structures of Hebrew as in (1):

(1) a. b. c. o

'

c
Hebrew accentual processes deécribed in McCarthy (1979a) -- rules of secondary
stress assignment and stress shift —- mention syllable weight by means of the

branching character of the node circled in (1), referred to as the rhyme.
We can isolate this subconstituent of the syllable by the universal definition

in (2):l

Maximal (i.e., least embedded) right
branch dominated by d that itself dominates
vocalic material.

(2) Rhyme = defn

The evident peculiarity of Hebrew is that CVV syllables have a different
structure from CVC syllables, with the result that only the former have
branching rhymes. It is this property of CVV syllables that causes them alone
to be interpreted as heavy. The more usual syllable weight distribution is
achieved by assigning both CVC and CVV syllables the structure (1lc), as in
the analysis of Arabic inAMcCarthy (1979a, 1979b).

Hebrew has two more syllable types, CVVC and CVCC. In underlying
representation neither can occur except word-finally, and only the former
can appear word-internally in derived representations. A characterization
of the structure of these syllables which accounts for their limited under-

lying distribution and some special accentual properties can be found in
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McCarthy (1979a); they will not figure in the following discussion and are
independent uf the issues treated here.

There is, however, another possible account of Hebrew syllable weight,
given the basic outlines of this analfsis. It has been proposed (Selkirk
forthcoming; Pesetsky 1979; Safir 1979; Hayes 1980) that syllables contain
labeled internal constituents, formally similar to syntactic categories.
Rather than defining the rhyme in terms of sone geometric properties of the
syllabic tree, as in (2), we would label some node of the tree as the rhyme.

One possible inventory of syllable types is as follows:

(3) 3;. d b. Vol c. ¢
() A
ve o

These representations will hold for Hebrew as well as languages like Arabic

ol o}
Tl e £

[ ¢!

with more conventional syllable-weight distributions.

Apparent interlingﬁistic variation in the weight assigned to syllables
of the same type is explained, not by different structures as in (1), but
rather by different units on which the weight relation is defined. Thus, the
usual syllable weight distribution will be characterized by the geometry of the
rhyme, with branching (therefore heavy) rhymes in (3b) and (3c) . But the
special syllable weight of Hebrew Wili depend on the branching character of
the nucleus, rendering only (3c) heavy. Rules of Hebrew that exploit the
heavy/light distinction, like the,éccentual processes of McCarthy (1979a),
will refer directly to the nuclei of syllables rather than their rhymes.

I will assume the correctness of the representations in (1) in the fol-
lowing discussion, but somé caution is in order here. Although nothing I will
say hinges on the choice between the two models, since this analysis requires
only that syllables be provided with some sort of metrical structure allowing
one terminal node per segment, nevertheless there are important empirical
differgpces between them. It has recently been argued on the basis of three

rules -- two processes affecting reduced vowels cited by Hayes (1980) and
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Rappaport (this volume) and a rule simplifying geminate low glides with
concomitant compensatory lengthening of the preceding vowel cited by Rappa-
port and Prince (1975) —— that the richer categorial model in (3) is neces~-
sary. The evidence is not yet entirely conclusive due to remaining problems
in the representation of reduced vowels and the exceptionality of compensa-
tory lengthening, but it appears that, given our current knowledge, the cate-

gorial model is superior. I will attempt a final resolution of this question

in a forthcoming study.

Most metrical studies of syllabification have quite naturally focused
on the role of representations like (1) in stress assignment. There are,
however, further consequences of syllable structure for distributional
constraints and for thé application of phonological rules. Following many
other students of this topic, I will assume that any string of segments
which cannot be properly syllabified by the canons of some language is not
a possible word of that language, unless further explicit stipulations are
made. Thus, a sequence ,..VCCCV... is not a possible word of Hebrew unless,
as 1s not the case, the grammar were to contain some additional rule pro-
viding for deletion or syllabification (by epenthesis, say) of the medial
consonant, -

This filtering effect of rules of syllabification on underlying repre-
sentations is related to a somewhat broader generalization. It has often been
noted that one result of the extenmsive literature on phonological conspiracies
is the observation that the conspiratorial rules conform to some set of output
canonical patterns which are identical to those of underlying representations.
In McCarthy (1976, 1979a) it is claimed that this reflects a general re-
quirement that phonological rules be structure-preserving; that is, a phono-
logical rule may apply to a form only if its output can be properly syllabi-

. fied. 1If the output cannot be syllabified, the rule is blocked from applying,-
but the derivation may continue with the next rule.

This principle of syllable-structure preservation will clearly permit
fairly rich interaction between rules of syllabification and segmental
phonological rules. Two qualifications.aré in order, however. First, this

principle is intended to apply only to phonological rules in the strict sense,

2
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and not to phonetic ones. I presume, then, that the numerous vowel reduc-
tions in ropid speech in Engliéhjgre not governed by this constraint.
Second, as in the case of Ehé:filtering of underlying representations,
deviations from this principle are ailowed by explicit stipulation. So,
for example, a Hebrew rule of schwa deletion Creates word-internal CVVC
syllables, which do not occur underlyingly. This requires special stipula-
tion, although the fact that the same rule does not create internal CVCC

syllables can be deduced from the theory.3

2. A Fragment of Hebrew Phonology

2.1 Main Stress Assignment

A persistent problem for metrical analyses of Hebrew has been the
formulation of the rule assigning main stress. This rule applies quite early,
perhaps at the beginning of the derivation. The location of méin Stress is
subsequently changed in many cases by the rule of vowel reduction described
in Section 2.3 and by accent shift rules mentioned above and discussed
extensively in McCarthy (1979a) .

The basic data are those in (4) (here and subsequently I give the actual

surface forms resulting from later rules in parentheses):

/ - .
(4) a. katab (katab) 'he wrote!
: V4 A
yaquum (yaqim) 'he arises'

/ /oo '
b. katabta (katabta) 'you (m. Sg.) wrote'

/ -
katabtii (katabtz) 'T wrote'
’

7
katabuu (katbh) "they wrote'!

rds and on the penult in words ending in a vowel, whether long or short.
Clearly, we could construct fairly elaborate analyses of Hebrew syllable
Welght which would allow the stfucture, and consequently the weight, of some
vllable types to vary contextually. Under such a proposal, CVC syllables
¥ould be heavy and CV and cvv syllablesllight if and only if word-final,
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This would then cause CVC syllables to attract stress only when word—-£final.
Alternatively, we could complicate the formulatioﬁ of the main stress rule to
allow it to have access to some syllable weight characteristics different
from those referred to in other rules of accentuation. These alternatives
are pursued, with marginal success, in McCarthy (1979a) and Hayes (1980) .
There is, however, a third possibility suggested by other work by
Hayes (1980). Hayes argues that a wide variety of generalizations about
stress placement in English can be captured by designating certain word-final
syllables as extrametrical under morphological and phonological conditions.
The extrametrical syllables are ignored in the construction of metrical trees
by stress assignment rules, and only later are conventionally incorporated
as weak sisters into the usual left-branching structure of the English foot.
The application of the notion of extrametricality in Hebrew main stress
is quite straightforward. First, all vowel-final syllables are marked as

extrametiical at the end of a word by rule (5):

(5) Final Extrametricality

[XV]d —>  Extrametrical / ___##

'There is no reason, based either on the formalism or Hayes's analyses, toO

believe that rules assigning extrametricality refer to syllable weight, and in

this respect they differ from rules assigning metrical structure for stress.
Minus the extrametrical syllables, Tiberian Hebrew simply exhibits

the familiar pattern of final stress, which we can express by rule (6):

(6) Main Stress Assignment

a. Form a right—branching_unbounded tree.

b. Label all right nodes strong.

Application of these rules to some of the forms in (4) yields the representa—'
tions in (7), where, following Hayes, extrametrical syllables are parenthe-

sized:
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(7 a. b. C.
A\ N\ /\
w s w 8 W s
kL tab ' ka tab (ta) ka ta (buu)

Since the syllables which are marked as extrametrical in (7) do par~
ticipate in the overall metrical structure of the word, we'must provide
for adjoining them to the metrical tree. Following Hayes, we will label
them as weak nodes. Furthermore, this adjunction is aséumed to respect the
overall right-branching geometry generated by (6). Thus, the final result

of Main Stress Assignment is. (8):

(8) a. b. c.

o ' ’ S.
| . ./>\
111 P01
ka tab kl tab ta ka ta buu
» There is a certain amount of independent evidence which supports this
analysis. Some exceptions to the usual distribution of main stress are given

in (9):
/ A
(9) a. malkii (malki)/ 'my kind'
-
dabarii (dabar;) 'my word'
VY 4 :
suusii (sQs?) 'my horse'
’ -
b. ?ahebatek (?ghebétek) 'she loved you (f. sg.)' Ru 4, 15
sarapétam (S?répétam) 'it (f.) burned them (m.)' Is 47, 14

As is clear from (9), exceptions to the main stress rule take two forms:
vowel-final words with ultima stress (9a) and consonant-final words with
penult stress (9b). There are no cases of words with exceptional antepenult
stress. Furthermore, what is not entirely apparent from (9) is that these
exceptions and others like them are under strict morphological government.
The type in (9a) can be identified by the pronominal suffix jg 'my'.

(9b) is composed exclusively of forms with the inflectional desinence -at
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'3rd f. sg. perfective' and a pronominal object guffix.

These observations can he readily understood in a system that incor—
porates the rule of Final Extrametricality.(5). We will say that the
suffix {i is a negative exception to Final Ektrametricality, whereas the
conjunction of verbal suffixes in (9b) induces Final Extrametricality as a
positive exception, despite the word-final CVC syllable. The abhsence of
words with exceptional antepenultimaté stress follows from the formulation
of (5): it marks only the final syllable as extrametrical, and thus it
would require either an additional stipulation in the labeling rule or (what
is in any case prohibited by Hayes's limitation of extrametricality td
segments or syllables adjacent to juncture) an:ddditional rule algo marking
penultimate syllables as extrametrical. Thus, the occurring pattern of
exceptionality is governed by apparent violatioms of the single rule (5).
Moreover, the:usual morphological regularity in exceptions to maln stress
is consonant with another property of’Hayes'é theory, particularly evident
in his analysis of English. Mbrphological government of extrametricality
rules pervades the English stress system, strongly recommending the exten-
sion of this notiomn to Hebrew.5

Since the rule of Main Stress Assigmment obviously pfecedes Pretonic
Lengthening and Pretonic Gemination, to be discussed below, I will assume
that forms are already provided with representations like those in (7). I
will further assume, as is demonstrated in McCarthy (1979a), that rules of
secondary stress assignment, stress shift, and vowel reduction have not
yet applied to alter this metrical structure. Therefore, unique reference
to the location of main stress can be made simply by designating that

syllable which is immediately dominated by the metrical label s.

2.2 Pretonic Lengthening
The first major segmental phonological rule, a rule of no little theore-
tical interest, lengtﬁens vowels in open syllables that immediately precede

the syllable beéring the main stress:

’ ’ 4
(10) a. katabuu-—» kaatabuu (kKatbQd)  'they wrote'
’ - g
yiélabékaA-iyiélaabeka (yiélaﬁgka) 'he sends you (m. sg.)'
’ Y - A
Yoolamiim —» 9oolaamiim (QBlamim) 'eternities’

(continued)
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P4
b. 1eb£b_;1eebéb (l'ébé'b) 'heart’

zqqenllnl‘)zaqeenllm (zaqenlm) 'old (m. pl.)!?

c. katabtém (kdtabtém) 'you (m. pl.) wrote'
maptéb (maptééb) 'key'

d. ?esuurflm (?5sﬁré£) 'chains' Qoh 7, 26
zaqentém  (zaqantém) 'you (m. pl.) got old'

The forms in (10a) and (10b) show the lengthening of a and e in open
pretonic syllables, while those in (10c) and (10d) show the failure of these
vowels to lengthen in syllables which are closed or do not immediately
precede the main stress. _ ,

The remaining short vowel o behaves rather differently than a and e.

It appears that this vowel must be systematically excluded from the purview
of this process. In Blake's (1951) valuable survey of pretonic lengthening
only one valid case in which o seems to undergo this rule was discovered.
About 300 verb forms are attested with the archaic imperfective suffixes -uun
'2nd, 3rd m. pl.’ and -iin "2nd f. sg.'. These suffixes are regularly
stressed, and o in the preceding syllable usually lengthens: z&lggggg

"they collect' Ps 104, 28. But Prince (1975) points out that these forms

are almost certainly the result of hypercorrection in response to the use

of archaic morphology and the typical appearance of these forms in pausal
(phrase~final) position, where a long_é is regularly expected by the appli-
cation of other rules. Moreover, there are numerous unexplained exceptions
to this pattern. In view of these observations, particularly the limited
morphological context, I will completely rule out the possibility of pretonic
lengthening of o.

There are several interesting patterns of lexical exceptionality to
retonic lengthening that must also be dealt with in a fully adequate
nalysis. First, there are numerous cases where e unexpectedly falls to
engthen, although all other condltlons are met: 9oozeb11m (7oyb1m)
enemies.’ Zagaddeleka (yagaddelka) 'he magnifies you (m. sg.) ',

In Prince (1975) and McCarthy (1979a) it is claimed that the factor
rtermining whether e lengthens in pretonic open syllables is the weight

the preceding syllable. As in (10b), e lengthens if preceded by a
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word-boundary or a CV syllable, but it does not lengthen if a CVV or CVC
syllable precedes. Close examination of the data, however, does not support
this interpretation of the contrast between lengthened and unlengthened e.
First, the exclusion of preceding CVV or CVC syllables is too strong to

account for the occurrence of pretonic lengthening of e in (11):

/ ’ -l
(11) a. yooledat-iyooleedét (yoleda) 'woman in labor'
bqogedgt—abqogeedét. (bﬁgéd%)wz 'treacherous woman'
too9ebat=» too9eechat (td9eba) - ‘'abomination’

V4
b. maggepat-ymaggeepat (maggéﬁé) 'overthrow'

i ’ I - - )
maﬁgelataymak§eelat, (mak¥$ela) . "ruin'

- 4 PR Vs 1
ma§§ebat—§ma§§eehat (ma§§eba) pillar

In (1la), despite a preceding CVV syllable, We‘find pretonic lengthening of
e, and similarly in (11b) in spitevof the pfeceding CVC syllable. Ihere
are morphological subregularities that are of some predictive value in
distinguishing between lengthening and nonlengthening tyﬁes. For example,
feminine nouns of the pattern ngCgcgt usually lengthen e pretonically,
but the formally identical participles ordinarily do not. There are, how~-
ever, more than a few exceptions to this.

Second, the exclusion of preceding CVC and CVV syllables is too weak
to account for occasional failures of e to lengthen pretonically in forms

like those of (12):

/ I

(12) a. Semii (§am€) 'my name'
4 ”

benii (bani) 'my son'

p v
benék (bznék) 'vour (f. sg.) son'
4
kelii (kalf)  ‘'vessel'
/ A
b. bediil (badil) 'lead'
- ‘
gebdul (gablil) 'boundary’

7/ /
lebuu¥ (19b{dY) 'garment'

The forms in (12a) represent a small class' of nouns with this speéial

property. (12b) is a much larger class, although the underlying represen-
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tations are not easily motivated. These nouns will, for other reasons,
never appear without schwa in the first syllable on the surface, so no
alternations support (12b). But we can éiducé underlying e in the initial
syllable of at least some nouns of this sort from considerations of possi-
ble nominal vowel patterns and from the regular pretonic lengthening of e
in forms with initial ? like ESEE§. ecrib' or Zgggg_'hyssop)

The existence of both positive and negative exceptions to the claim
that e does not lengthen pretonically after CVC and CVV syllables strongly
argues against incorporation of this context into the formulation of a
pretonic lengthening rule. This is all the more compelling in view of the
fact tﬁat the exceptions, to some extent, reflect well-defined morphological
or lexical classes. I will, then claim that pretonic lengthening does not
refer to the weight of the preceding syllable at all, but that the nonlow
front vowel e is occasionally an idiosyncratic exception to it. This .
exceptionality is sometimes purely lexical and sometimes assigned by
morphologically-governed redundancy rules of some generality. We will
see cases where a also fails to lengthen pretonically in section 2.3.

Another sort of exceptionality involves forms where the vowels a and
e lengthen in syllables which do not immediately precede the main stress.

In certain morphologically-defined subclasses, particulafly feminine nouns
in e, this overapplication of pretonic lengthening appears to be the rule.
This phenomenon is exemplified in (13):

(13) a. éamebee—#»éameebee (éaméba) 'joyful of' Ps 35, 36 =
b.' me9eehém-—>mee9eehéﬁ (mé9€héh) 'their bowels' Ez 7, 19

c. 9Yaremat-— 9areemat (9§rémat) 'heaps of' Hag 2, 16

d. sariisiim--saar riisiin (ééfisf;) 'officers' ‘ZIKgs 20, 18

e. pariisiim-— paariisi ‘im.(parlsim) 'violent (m. pl)' Jer 7, 11

£. ¥Yabuu9oot— ¥aabuu9oot (sabu90t) 'weeks' Ex 34, 22

The importance of this kind of overapplication lies not in the variation
that it engenders, but rather in its highly constrained nature. Only a and

# lengthen in this way, whereas 0, which is excluded from pretonic lengtheﬁihg,
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is excluded also from this extension of that process.

With this philological detail aside, we. can now proceed to the formu-
lation of the rule of pretonic lengthening.. Under the theory of syllabic
influence on segmental phonological processes developed in section 1,
certain aspects of this rule which, at first glance, appear to be essential
to its correct application need not be stipulated. First, we do not have to
confine pretonic lengthening to open syllables, since, if it were to apply it
in a closed syllable, it would yield an output of the type CVVC which is
prohibited word-internally. Second, the impossibility of lengthening
vowels which are already long follows from the canons of Hebrew syllabifica-
tion because VVV or VVVV sequences cannot be syllabified (cf. Hayes (1980)).
Third, we do not need to specify the metrical structure of the derived CVV
syllable, since it will be reformed as (lc), also by virtue of the princi-
ple of syllable-structure preservation. | ‘

Thus, we may formulate pretonic lengthening as in (14):

(14) Pretonic Lengtheningb
<T>b
gV / [X v — Y] [z]
—rnd o o
%&10W>a

Condition: a,«b under various morphological and lexical conditions.

The metrical label g on the contextual syllable locates the main stress,
and the feature [-round] excludes Q from the influence of this rule.
The material in angled brackets reflects the various sorts of lexical
exceptionality described above.

The formulation of the structural change of this rule leaves a ceftain
ambiguity as to the quality of the derived long vowel. The theory of
morphological and phonological representations developed in McCarthy
(1981a, 1981b) provides the correct result automatically, so the long
vowel is identical in quality to its short progenitor. A full elucidation

of this mechanism here, however, would take us too far afield.
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The derivation in (15) illustrates the application of Pretonic

- - . .
Lengthening to the form katabta, whose main stress structure appears in (8b):

(15)
8
P
W s W
Main Stress [kalr [tabl! [ta]‘r
. ’//,/’//”\é
N
\"7 s W
Pretonic L theni k tab]. [t
retonic Lengthening [M%Ia%fﬂd

The derived syllable kaa is restructured into a tree of type (lc).

2.3 Pretonic Gemination

Althoﬁghva'rule of Pretonic Lengthening may seem a bit unusual, Hebrew
has the additional embarrassment of Pretonic Gemination. Together these rules
form the cluster of processes referred to in the title of this article.

Since the argument of this section is rather elaborate, I will summarize
it briefly here. A rule is motivated and forﬁulated which geminates the
consonant immediately following a pretonic CV syllable. The obvious
functional unity of this rule and Pretonic Lengthening, both of which
treate apparently heavy CVV and CVC syllables pretonically, is shown to be
not supported by formal considerations of domain of application, and it
is therefore argued that the two rules should not be collapsed. The domain
of Pretonic Lengthening is limited to the phonological word, whereas
retonic Gemination applies in a particular class of sandhi contexts as well.

By virtue of the principle of syllable-structure preservation, Pretonic
‘ﬁﬁmination may not create CVVC syllables or triconsonantal clusters.
t is therefore confined to applying after pretonic CV syllables, so it
# often bled by the preceding rule of Pretonic Lengthening.
But pretonic o, which is not subject to Pretonic Lengthening, doés
ender gemination of the following consonant. This phenomenon occurs

ggularly in nouns and adjectives, as (16).demonstrates:8
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(16) a. kotéﬁt—q kottdnt (kutfgnet) ‘garment' Gen 37, 31
b. Jagoloot——a9agolloot (9agullot) ‘round (£. pl.)' 1 Kg 7, 31
c. 9eerom11m-—%9eeromm11m (9erumm1m) ‘naked (m. pl.)'. Gen 3, 7
d. 9amoqoot——)9amoqqoot (9amuqqot) 'deep things' Job 12, 22
e. 9amoqa-—+9amoqqa (9amuqqa) ‘deep (f. sg.) ' Ez 23, 32

Underlying long o does not permit gemination of the follow1ng consonant

7
as expected: ¥aloomiim (salomim) "peace (pl.)' maqoomoot (meqOmlt)

'places'

There are, however, also many cases of nouns and adjectiveé where a
induces gemination of the following consonant, rather than itself under-
going Pretonic Lengthening:
an a. ?agmnﬂ;n——+2agammiim (?;gammi?) 'marshes' Ex 8, 1

b. qatanllm-—;qatannfam (qatanﬁim) 'small (m. pl.)' Is 36, 9
' qatanoot-—#qatannoot (qatannﬁt) 'id. (f pl.)' Ez 16, 61
c. 7adamdamoot—«+?adamdammoot (7adamdammot) "reddish (£. pl.)' Ez6i6,

/ 7 ,(
d. ?asiir-—»?assiir (?assir) ‘captive' Is 10, 4

Though long a is very rare in underlying representations in Tiberian Hebrew,
nevertheless, like 1ong_g, it demonstrably never triggers gemination.
Therefore we can say, as a first apprgximation, that the items in (17) are
lexical exceptions to Pretonic lengthening, so they are subject to a fol-
lowing rule that geminates a consonant after pretonic short a. Since
o is excluded in the formulation of Pretonic Lengthening, all underlying '
short pretonic o's, at least in nouns and adjectives, will trigger this
putative gemination rule. On the other hand, e virtually never conditions
pretonic gemination within a word. This voﬁel either lengthens pretonically
or, failing that, remains unchanged and 1is subsequently reduced.
As is thelcase with Pretonic Lengthening, pretonlc gemination has a ’
number of lexically or morphologically governed exceptions. Although the
noun types in (16) and (17) demonstrably. do not have underlying geminates,
many nevertheless display gemination even when the following syllable is

stressless, a situation similar to the one that we saw with Pretonic
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Lengthening in (13):
, /
(18) a. kottontii (kuttonf%) 'my garment' Job 30, 18
b. maQrommeeHém (ma9§rumm€hé;) 'their nakedness (pl.)' 2Ch 28, 15
c. paqoddat (poquddat) 'numbering of! 1Ch 23, 11
paqoddaat5m§ (paqudéﬁtgﬁ) 'their stores' Is 15, 7

rd
d. ?abbiiriim (?abbffgm) 'valiant (m. pl.)' Ps 50, 13

Since this pattern of gemination even in nonpretonic syllables is fairly
prevalent, Prince (1975) has taken it as evidence for a rule of gemination
‘which does not refer to stress at all, applying sporadically under strict lexi-
cal government. This analysis fails to account for the fact that Pretonic
Lengthening is subject to the same sort of overapplication, and that in

this case the same sort of historical explanation can be sought as is

described in note 7. Furthermore, a significant minority of the nouns under-
going pretonic gemination do give it up when the following syllable is

stressless, as we would predict:

(19) a. kotont (kdtonet) 'garment of' Gen 37, 33
kotondot (kotdét) 'garments' Neh 7, 69 & 71
b. ?abiir (?gbgr) 'vaiiant of' Gen 49, 24
c. ?agamee (?agm@) ‘'marshes of' Is 14, 23
?agameehém (?agm@hé%) 'their marshes' Ex 7, 19
d. nikbadeehéﬁ (n;}b%dehéﬁ) itheir wealth' Ps 149, 8

P4
e. Y9aweriim (9iwrim) 'blind (m. pl.)' 1Is 29, 18

We can now turn to the problem of formulating the rule of Pretonic
Gemination. As in the case of Pretonic Lengthening, much of the apparent
context of this process can be deduced from the principle of syllable
structure preservation. It need not be stipulated that gemination fails to
apply after long vowels or closed syllables and that the derived structure

assumes the form (1b). Thus, the rule can be written as in (20):
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(20) Pretonic Gemination

<s Ve
|

p—>C / [X \ Y] [Z]
[+hack] 4 g

Condition: v a under various morphological and lexical conditions.

As in Pretonic Lengthening, the angled brackets and condition charac-
terize the case of overapplication of the rule in nonpretonic syllables.
The feature [+hack] excludes the application of Pretonic Gemination after the
vowel e. ,
We can now address the question of the simultaneous presence in Hebrew
of rules of Pretonic Lengthening and Pretonic Gemination. Here we have two
rules which apparently share the function of strengthening the syllable
immediately preceding the stress. It is difficult to see how these two
processes would be conflated, and in fact consideration of the'syntgctic
domains of application of these two rules shows that they are incompatible{

Our concern will be with the phenomenon of junctural consonant gemina-
tion, which has never been suitably integrated into any treatment of Hebrew .
phonology known to me. The traditiomal Qrientalists' designation for this
phenomenon is dageg forte conjunctivum -~ dagég forte the symbol forbgeﬁina—
tion, conjunctivum because of its junctural nature. The relevant juncture
for the application of this rule is the position between two phonological
words that are sole sisters in the surface phrase-marker with some readjust-
ments. This context;funCtions as well in the rhythm rule and spiréntiza—
tion rule of Hebrew, discussed in McCarthy (1979a). |

Apart from this syntactic condition on junctural gemination, a variety
of phonological factors have been observed. I will state each of these con-
ditions on the surface level, following the description in Baer (1880),
and then will proceed to a more abstract analysis. o

The first condition is a requirement that the final vowel of the word
preceding the geminated consonant be a or e. (Heré and subsequently I give
accentuations obtaining before the'applicatidn of the Hebrew Rhythm Rule

in parentheses, The significance of this informatidn will emerge shortly.)
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4
Yoo A = ! A
(21) a. sabita L8ebi
you~led-captive captivity
'vou have led eaptivitycaptive' Ps 68, 19
&

15-higgadta 114
not-you-showed to-me

'yvou did not show me' Gen 12, 18
4 £ o o
b. ye9afe 118 (ye9a§e)
it-is—done to-him
'it will be done to him' Ex 21, 31
4 £ -
954e ppori (9588)
bearing fruit
'‘producing fruit' Gen 1, 11

" versus no gemin%;ion in
’ -

-t A -
c. 9asiti ken
I-did thus

"thus I acted' Neh 5, 15
rd ’, 4

rd 13 (¥2ed)

sing to-us

'sing (m. pl.) to us' Ps 137, 3

This rather peculiar condition can be substantially simplified. I have
already alluded to the fact that long & essentially does not occur in under-
lying representations in Hebrew, so all instances of surfacelg are derived
from short a (which in some cases derives from underlying at). The surface
.é results from Final Lengthening, which we will formulate shortly. Further~
more, the skewing‘of the lexicon by redundancy rules is such that a and e
are the only underlying word-final short vowels. By transitivity of reason;
ing, then, the requirement that the geminated consonant follow surface a or
e is equivalent to demanding that it follow any underlying short vowel.

We can achieve this somewhat more general expression of junctural gemination
merely by ordering gemination relatively'early in the derivation.

The condition that the preceding vowel is short is, of course, reminis-
cent of thé results of syllable-structure preservation, since gemination
after a long vowel would yield a prohibited CVVC syllable. Formal appeai‘to
this principle, however, first requires that the domain of;syllabification

in Hebrew be larger than the phonological word —— minimally, it should be the

T
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Hebrew sandhi domain of sole sisters in the syntactic phrase marker. This
means, thern, that well-formed syllables may -be created which cross the
juncture between words. This is not surprising in view of the similar
properties of Classical Arabic, where the phonological phrase is denonstra=
bly the domain of syllabification.

Under these assumptions, the immediate.output of junctural gemination

on two representations from (21) will be . (22):

(22) a. (21a)
[;aa]d [bit] [tak] L ¥y - [bit],

. é
[tl;%{ [k.een]‘r

Note that the third syllable in (223) contains material from two words,
since syllabification is not blocked by juncture. The initial consonant
of the final syllable in (22b) is not geminated because that would lead to
a syllable [tii k]d of the prohlblted type CVVC. 10

Notice, however, that the ultimate surface reflex of the syllable [taslf
in (223) is [taas] a forbidden CVVC syllable. This vowel lengthenlng is
a consequence of a later rule applying to word-final vowels, which invariably
transforms final a to a regardless of its syntactic or syllabic context.
This rule, then, must explicitly violate the principle of syllable—struc—
ture preservation, even though junctural gemination cannot. There are
various possibilities for indicating this stipulation formally -- as 1

have no particular'proposal to make, I merely‘indicate it verbally:

(23) Final Lengthening
p—>v / v {4
[+low]
Condition: May create [CVVC]G

This rule will, of course; be ordered after junctural gemination.

The second condltlon on junctural gemination is the requirement that the
syllable 1mmed1ately followlng the geminate have main stress, as in (21). 11

L




A stressless or secondary-stressed syllable will not suffice, as the lack

of junctural gemination in (24) illustrates:

4
(24) a. bgrgktz barek
you-knelt kneeling

'you knel& down' Num 23, 11
4 o S
b. hémma yir§8-73res
they will-inherit-earth
'they will inherit the earth' Ps 37, 9
7

c. mebarfkfka  barfk
your—-blessers blessed

"(make) your (m. sg.) blessers blessed' Num 24, 9

In sum, then, we must restrict junctural gemination to the position
immediately preceding main stress, a property which exactly mimics Pretonic
Gemination. In view of the fact that considerations of syllable-structure

wpreservétion also have identical effect in pretonic and junctural gemination,
we must suspect that these constitute a single gemination process. What
apparently militates against this somewhat, however, is a final baroque set
of conditions limiting junctural geminatidn after‘é but not e. The word
Preceding the geminated consonant can have penult stress, as in (21): it
may also have ultima stress before the application of the Hebréw Rhy thm
Rule, but in that case its penult must be a CVVC syllable (25a) or a
syllable containing a reduced vowel (25b):
(25) _a. wAg?a  bbiyit (uBs?A)

she~found house

'(the swallow) found a n%st' Ps 84, 4

L0 vi -0
mal?a %d0har (mal?a)
was—-filled present

'(their right hand) was filled with a ift' Ps 26, 10
_ -
. / A’
b. nittyna 116
she-was-given to-him
'she was given to him' .2Kg 25, 30
7 /
niém?bﬁ ‘ bbak
let-us—rejoice in-you

'let us rejoice in you (m.vsg.)' Song 1, 4




versus with CVV penult
d z
c. me?a kgsep (me?8)
hundred silver

'a hundred pieces of silver' Dt 22, 19

The formulation of the Rhythm Rule is developed in some detail in McCarthy
(1979a). As this rule is ordered rather late in the derivation, we can
freely abstract away from it in the discussion of a relatively early rule

like junctural gemination.
- 2 - L '
Forms like mas?a or mal?a in (25a) with CVVC penults and final stress

have just one possiblé source in an analysis of Hebrew of the sort developed
here. They devolve from underlying forms /ma§a?a/'and /male?a/ by a rea-
sonably complex derivation. Main stress is first assigned on the penult,
and the antepenult syllable is lengthened by Pretonic Lengthening:

/ / .
maasa?a, maale?a. The open penult syllable then reduces to schwa with

concomitant shift of stress to the'uitima, a process which is elucidated
metpically in Prince (1975) and McCarthy (1979a): maasa?é; maala?5:
Elision of schwa, which is permiteed to creaté CVVC syllables, and Final
Lengthéning yield the observed surface forms.

. Similar derivations hold for nittemi and niémeh¥ in (25b), which
come from underlying /nittena/ and /niéﬁaba/.b The only difference is that
in this case the reduced vowel is pfevented from deieting by the preceding
consonant cluster. (See also the discussion in note 3.) '

' The essential point of these derivations is that there exist repre-
sentations of these forms with penult streSs, before the épplication of
Vowel Reduction. "Therefore, at this eérly stage of the derivation, all
words ending in a which immediately precede a juncturally-geminated con-
sonant have pentilt stress. Since stress in Hebrew can fall only on the
penult or ultima, this is equivalent to saying that the syllable before the
geminated consonant must be unstressedlif it ‘contains the vowel a.

It turns out that there is a fairly natural way to collapse the two
rules of Pretonic Gemination, the one within words and the other in sandhi.
Clearly'both processes share the structural change of geminating a consonant,

and both apply in the context immediately before the main stress. There are,
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however, some apparent differences between.these rules. First, Pretonic f
tiemination aos formulated in (20) does not explicitly require that the pre- ?
tonic syllable itself be unstressed, yet we saw in (25) that .such a condi-
tion must be placed on junctural gemination when the pretonic vowel is a.
But the syllable immediately pfeceding the main stress within a word

will never bear the stress, since each word has only one main stress, so

we can freely demand that Pretonic Gemination conform with the requirement.
Second, Pretonic Gemination in (20) is inapplicable when the vowel of the
pretonic syllable is [-back], but junctural gemination is observed with
both of the final underlying short vowels a and e. Since it appears that
essentially all cases of junctural gemination after e are ones in which e
is contained in a stressed syllable before application of the Rhythm Rule,
as in (21b), 2

diately before a stress in the same word, we can limit gemination after e

and since no vowel ever falls in a stressed syllable imme~-

just to those cases where e is stressed. This is the equivalent of a rule
of gemination after e that applies only in juncture. Finally, the lack of
junctural gemination after the other short vowel o can be attributed simply
to the absence of word-final short o in underlying representations.

In sum, we can formulate a single, conflated gemination rule as in (26):

(26) Gemination
s>, : R
|’ b i a
g—Cc/ [X v Yl ~[Z]
—back)b 4 4

Condition: wa under Vvarious morphological and lexical conditions.

The pair of angled brackets labeled b characterize the case of gemination
after the nonback vowel e: geﬁination can qoccur if and only if that vowel
is stressed. Thus, gemination after a will take place if and only if it is
unstressed. The other angled brackets and the condition recapitulate the
exceptionality of Pretonic Gemination expressed in (20). Such exceptionality
-~ the extension of gemination to nonpretonic environments —- is found in
junctural contexts as well, usually appe%;ing systematically after cértain
words or %p fixed expressions; Eg—ggadlﬁ:-'how great they are'.Ps 92, 6;

-’ P -
@oge llemor 'Moses (quote)' Ex 6, 10 et passim.
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This result has several interesting.theoretical consequences. First,
it is clearly inconsistent with the various interpretive or natural theories
of phonology that necessarily distinguish_Systematically-between sandhi and
word-internal rules. Second, in a larger sense it supparts the fairly
abstract analysis of Hebrew phonology pursued here, since we may assume
that alternations in sandhi reflect generalizations that cannot he expressed
lexically. Third, the point most germane to the issue of Hebrew syllabifi-
cation is that (26) supports the distinction between Pretonic Lengthening and
Gemination. ip no case do we find Pretonic Lengthening'applying in sandhi
its upper bound is'juat the phonological word. This is not an empty
claim. Although Final Lengthening will obscure the direct effect of putative
application of Pretonic Lengthening to a word-final vowel, we would still
see the result of Eretonic‘Lengthening bleedihg Gemination in this positionm,
since Gemination cannot apply after a long vowel. This is illustrated in

the hypothetical derivation in (27):

27 Underlying Representation éabiita ¥eby (=2la)
Main Stress §ab{kta géby
Pretonic Lengthening éaabiitaa %éby
(applied juncturally)
Gemination DNA
Final Lengthening Applies Vacuously
Other Rules *gaabfitaa %ébii (cf. (21a))

Pretonic lengthening of the sYllable ta in (27) under the influence of
stress in the follwoing word prevents the subsequent application of Gemina-
tion, yielding an incorrect result. The only available way of excluding
derviations like (27) is to limit the domain of Pretonic Lengthening to
the phonological word, preventing it from applying in sandhi.12

What these lucubrations reveal, apart from a simple analysis of a
complex phenomenon, is the fact that Pretonic Lengthening and the single
rule Gemination have different domains of application, the phonological word
in the former and the Hebrew sandhi context in the latter. We see, then,

that the apparent functional unity of pretonic strengthening processes is

rather less compelling than it seemed at first, since one sort of strengthening
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may transcend juncture and one may not. The formal division into Lengthening
and Geminarion is also supported by these domain considerations, since no
theory known to me would permit the conflation of processes with identical
contexts but with different upper bounds of application. 1In sum, the
Lengthening/Gemination schism receives strong confirmation from the subtleties

of these sandhi phenomena.
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Footnotes

*Portions of this work are drawn from McCarthy (1979a).. The trans-—
cription system used here h§§ the following special characteristics.
Long vowels are written as v or v, with cirécumflex indicating plene
writing with yod or waw in the Masoretic text and macron otherwise. Super—
script a denotes the furtive patach, a low off-glide inserted by a relatively
late phonetic process. Spirant allophones of the stops b, d, 8, P, &
and k and secondary stress are not marked. to avoid cluttering the trans-
criptions unnecessarily.

1

In the indication of the rhyme constituent in (1b) I follow Prince (1980) .

I should note that the definition (2) will require some modification to deal
with CVVC and CVCC syllables as they are analyzed in McCarthy (1979a, 1979b).

2There is an important difference between the phonological and syntactic
analogues of structure preservation. Syntactic theories in which
structure preservation plays a role have typically. also provided that all
transformational rules are optional. It follows from the usual conception
of optionality that the derivation will continue if a transformation is
blocked by considerations of structure preservation. But phonological rules
are typically obligatory, particularly the morphophonemic processes to which
structure preservation is intended ‘to ‘apply. Therefore, we must provide
universally that phonological derivations continue even after the blocking
of an obligatory rule by the principle of syllable structure preservation.

3Schwa deletion yields a CVVC penult in the partial derivation kaat?bﬁ;-—)
kaatbdu, but it is blocked from applying to a form like yiktabuu since a CVCC
syllable would result: *ziktbﬁﬁ.

4Here and subsequently I follow Selkirk (1980, forthcoming) in notating syl-
lables by labeled brackets in phonological rules. :
The rules assigning main stress have a slightly more complicated syn-—
tactic environment than the ad hoc notation ## indicates. Main stress
is assigned at the right juncture of any word which is not in construct --
that is, the left branch of a phrase of roughly the form [N xP].. . A full
specification of the main stress rule would include this syntacﬂgc infor-
mation. '

5Further evidence in support of the rule of Final Extrameticality can be
found in the distinction between feminine nouns and 3rd feminine singular
perfective verbs. Briefly, wordsof both categories have the underlying
feminine desinence -at although only the nouns show the expected ultima
stress. We can, then, say that this suffix exceptionally undergoes Final
Extrametricality in verb forms only.

6 ' _ .. .
In some individual cases it cannot be demonstrated, except on historical
grounds, that the vowel of the first syllable is not o ratherthan e,
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but considerations of the overall pattern show that forms with underlying
initial e must exist.

7It is not difficult to see that there is an historical explanation for the
occasional overapplication of Pretonic Lengthening, as in (13). All the
forms displaying this phenomenon are ones in.which the vowel is lengthened
elsewhere in the paradigm by a regular application of this rule, It is
evident, then, that paradigm leveling has had some effect, in at least

some nouns, on the application of Pretonic.lengthening.

8Verb.vforms present a somewhat different pattern. Verbs of the so-called
Qal passive, with underlying o in the first syllable and with stress in the
second syllable, regularly geminate the pretonic consonant: lgﬂgég 'it

was taken' Gen 3, 23. One Qal passive form is attested (Is 51, 1) which has
gemination before an unstressed syllable, but this is to be explained as

an instance of the paradigm leveling also evidenced in (18).

Verb forms with object pronoun clitics never show pretonic gemination
even when all known phonologigal conditions are met., Thus, we have from
/yiqgolékaL the forms.yiqtolkZ and pausal ziqtalékﬁ, but not *yiqtullekd
or#*yiqtullek3. The verbal clitic group, then, must be excluded formally
from the context of Gemination. Pretonic Lengthening, gn the other hand, ,
does apply in verb+clitic environments; compare yidbdqka and pausal yidbaqeka
from /yidbaqéka/. This difference in domain of application of Gemination
and Lengthening further supports the argument in the text for the formal
separation of these two processes.

9 ‘ .
The forms in (16) and (17) systematically show tonic lengthening of the

vowel in the uninflected forms, contrary to the behavior of items with under-
lying final geminates. ‘ '

loThe CVVC syllable which would arise by application of junctural gemination
in (22b) is not strictly word final and is therefore not subject to the
special rubric permitting such syllables described briefly in section 1.
llThe word parg in (21b) does not have initial stress, and thus would

appear to be inconsistent with the generalization that the syllable imme-
diately following the geminated consonant must be stressed. The surface
stress in gggi,\however, derives from a deeper initial stress /périi/

by a rule of vowel reduction with concomitant stress shift. This rule
demonstrably follows junctural gemination, as the forms in (25) and sub-
sequent discussion demonstrate.

12The sole case I have discovered in which unstressed e induces jungtural
gemination of a following consonant arises with the demonstrative 2elle
'these'. An example of such gemination can be found at Gen 33, 5. 1

assume that this gemination is to be attributed to other causes, and this
assumption is supported by the consistent gemination after the corresponding
singular demonstrativeigé 'this' regardless of any accentual considerations.

13 . ' ' . . .
Note that the expedient of ordering Gemination before Pretonic Lengthening
to avoid the derivation in (27) is not an available alternative. Word-
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internal gemination after a occurs only in.a quite circumscribed class of
forms, analyzed here as exceptions to Pretonic Lengthening. Reordering
the two rules would make the incorrect claim that Gemination is the rule
rather than the exception word-internally after a.




99

Bibliography

Baer, S. 1880. De Primarum Vocabulorum Literarum Dagessatione. Liber
Proverbiorum, ed. by S. Baer. Leipzig: Bernhard Tauchnitz.

Blake, F. 1951. Pretonic Vowels in Hebrew. Journal of New Eastern Studies
10. 243-255,

Chomsky, N. and M. Halle. 1968. The Sound. Pattern of English. New York:
Harper and Row.

Halle, M. and J.-R. Vergnaud. 1978. Metrical Structures in Phonology.
unpublished paper.

Hayes, B. 1980. A Metrical Theory of Stress Rules. MIT PhD dissertation.

Kiparsky, P. 1978. Issues in Phonological Theory. The Nordic Languages and
Modern Linguistics 3, ed. by J. Weinstock. Austin: University of Texas

Press.

Kiparsky, P. 1979. Metrical Structure Assignment is Cyclic. Linguistic
Inquiry 10. 421-441.

McCarthy, J. 1976. On Hierarchic Representations within Syllables.
unpublished paper.

McCarthy, J. 1979a. Formal Problems in Semitic Phonology and Morphology.
MIT PhD dissertation. .

McCarthy, J. 1979b. On Stress and Syllabification. Linguistic Inquiry 10.
443-465. '

' McCarthy, J. 198la. A Prosodic Theory of Nonconcatenative Morphology.
Linguistic Inquiry 12, 3.

McCarthy, J. 1981b. The Representation of Consonant Lengﬁh in Hebrew,
Linguistic Inquiry 12, 2.

Pesetsky, D. 1979. Menomini Quantity. MLT Working Papers in Linguistics 1.
ed. by K. Safir, 115-139. :

Prince, A. 1975. The Phonology and Morphology of Tiberian Hebrew. MIT
PhD dissertation. v

Prince, A. 1980. A Metrical Theory for Estonian Quantity. Linguistic
Inquiry 11. 511-562.

Safir, K. 1979. Metrical Structure in Capanahua. MIT Working Papers in
Linguistics 1. ed. by K. Safir, 95-114.




100

Selkirk, E. 1980. The Role of Prosodic Categories in English Word Stress.
Linguistic Inquiry 11. 563-606.

Selkirk, E. (forthcoming). Phonology and Syntax: The Relation between
Sound and Structure. Cambridge, MA: MIT Press.




