MORAS AND OTHER SLOTS

Donca Sieriade
i

UL

1. Overview

This paper deals with the status of the svilable nuctieus. [t argues that a

distinction must be reccgnized bhetwsen nuciear and ron-nuciear segments,
which does not reduce &2 that beimesn moraic (o0 welight-pearingd  and
non-moraic  segments.  The argument will consist of showing that segments
which are non-nucliear yet carry weight can be identified in ancient Sreek and

ir & number of other languages,

The guestion will then be ral this distinctisn between
neciear &nd AChTRUnzal Segme non-moraic theories of syliable
zrruciare fzuch as Leswin's 1978 s LV antecedenis?!, which can
streightforwsardly ulst inguish ti { ¥ilabic

M

5 raﬂL}u=50n anr this point wj A 2
not give & strurfjr interpretation to the notion of nuclear segment:
instexd of detining a structure - the Mucleus - that can in turn identify th

t

ciazz of nuciear segments, we can pinpoint a nuclear cegment by combining
strectural information {such as the segment is dominated by a moral with
information about  its cegmental contents (such as  the segment is a
sonorant’. Going one Step fur-ther, we can  show  that  the  Known
croce-linguistic properties of nuclear cegments Favor in fact a version of

the mnruic theory (Hyman 1985, McCarthy and Prince 198&, Hares 19689, Zec 1737

i e of the identifying characteristice of nuclear = 15t}

therﬁ can be at most two nuclear slots in one syllable Jtwo seoments o 2

singie long oner. e shall see that this fact can be made -

simpis from an axiom of the morzic theory; but that it cannct .

the srameword of = pon-moraic theory which ailows any number of <
i

2.1, HMoraic and non-moraic theories of syllable structure

Atthough the main poeint of thie study - documenting ‘ne naciearsnon-nuciear
distinction - can be discussed independently of one’s choice of sviiable
representation, 1 will at several points address issues that distinguish two
rival approaches to syllable weight and subsyilabic comstifuency: the mora
theory and the X for earlier V) theory., Here is tnen, in Dbare cwtline, a
stetement of the differences betwesn the fwo approaches. For the purposes of
this comparizon will use the neutral term slot, represented graphicaliy az
& oot (.3, io refer to all weight units.

2.1.1. Leading ideas: representing weight

Yining the differences Deftween the X-theory and the Y-theory, it is
distinguish leading ideas from execution i(szee Chomsky . The
ides of the X-theory 1= thai syiltable weight iz determ: the
- or absence - oFf & branching structure.  But since the
ner the presence of onset segments will affect the &
this branching structure must be located in the rims: is




heavy if it containe a branching rime, tight otherwise,
2.1.2 Execution: Segment-to-slot and slot-to-syllable associations

To impltement its leading idea, the P-theory lim. ts the maximal number of
slots per srliable to exacily two. Correspondingiy, it must assems that the
rs

[ . . .. P
ctal number of segments per siot is, in principle, uniimited.

in contrast, the ¥-theory has nc Timits oo the numbsr of slots & syltable
may contain, since a rime will branch regardiess of whether 1t contain: two
or more than two stots. For thie wery reason, the X-theory can impose a
strong copstraint on the range of associations befween segments and sicts, a
constraint that has no counterpart in the H-theory: segments must project at
least one slot. Earlier versions of the X-theery, in particular the CV
theory of Clements and Heyser (1983} and a version of it adopted in Steriage
1782, atlow as a marked option the asscciation of sewveral segments to a
single slot as a2 means of represenfing "contour segmenis®, f.e. affric
gr prenasalized stops. Fecent research into this subject {Hualde 193
Lombardi 1¥%0, Sferiade 1990} has revealed that both affricates and &
"nazal conteyr” consonants should be represented phonologically as sing
segments. Since no compelling evidence for cther contour sesgments has be
prodeced so far, this aiiows us to assume that the X-theory can be formulated
s0 as to reguire at teast one siot for every cegment.

2.1.3 Onset segments and their slots

. The X-theory assumes fhat onset <cegmenits have the same range of
segment-to-siot associstions as rime segments.  Althouoh they have siots,
anset aegmente fail to render & syllable heavy because, ex hypothesi, anly
rime sfructure will determine weight In the FE-theory, the onset segmenis
&ither lei te project their own slots or, if projected, fail to retain
them., On this point, ftwo wversions of the B-theory must be distinguished:
that of Hryman {19832 and Fec (19BP), which essentially denies the usefulness
of the conceot onset by associating all segmente up to and including the

firet svilabic to the first mora, yielding representztions fike (1} aj and
that discussed in Haves (I%6%) and Zteriade (i785a), which aszsociates onset
segments directly to the sylilable node, as in (I3b:

i. Much has been made of the +Fact that the HX-theory stipulates the
weightlessness of onsets, a property allegedi» predicted by the B-thecry. ]
Tail o ses this particular advantage oFf the moraic approach: it is no more
explanatory to assume that onsets hawe no slois than it is to assume ihat
their zlcts are present but not counted in determining weight. Harves {1987
ciaims that the morsic stiputation ic the better one because it predicts
certain restrictions  on the patterns of compensatary tengthening,
~estrictions which cannot be made to follocw From the X-theory., Thie iz
clearly a 5eparate iegue, which does not affect the point made here: npamels

t neither theory explains the bazic onselsrime  asyvmmeiry in weight
omputation.
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wWe opt here for (13b and will reter throughout to notions like rime and
gnset, which, in moraic terms, correspond to the status of being or non being
associated to a slot.

2.1.4 Hierarchical structure

One clear aduvantage of the moraic assumption that syilabies are limited ic
a mazimum of iwo siots is  that 1t drasticaily limits the structural
distincticns among sylltables, Granting some uniform solution to the issue of
pnset structure, 1.6. either (1) & or b but rolt both, srilables canm display
oniy two structural wvariants: with one slot or with two slots.  And a
two-sict syliable cannct differ in bracketting from  another  two-slot
svitable., 1 am acsuming here that the morzic theory must adopt a structural
censtraint which reguires all post-onset seoments to be dominated by soms
slot. In the absence of such a constraint one could in Fact introduce a
numbsr of unwanited structural distinctions, such as the following:
dr[f}p[nk3m ve. dr{i]an[k] ve, driil,nk ve, dr{ink]n.}

[ B
The one source of structural wvariation allowed in current moraic theory is
that between say menoc—moraic  drlipl and [bimoraic dr[i}“[p] . This
dgistinction - discussed by Hayves (1737} and Zec {1%8%) - arises moztly from

tanguage-specific variation in the cliazs of segments that can project siots.
1+ a¥1 szegments do, then a syilable like drip will have the maximum aliowabie
number of two slote. If oniy some segmenis do - typically the most soncrous
- then eiructures 1iKe monomeoraic drlipl® can be created, since non-sonorous
p wiil not project a slet of itz own. With this proviso, subsyllabic
structure above the =iot level plavs no role in current versions of moraic
‘theaors.

In contrast, the Jlarger aumber of slots per syllable allowed in  the
K-theory permit the latter to define subsyllabic constituents: the nucleus,
the cgda, the rime, the appendix, etc. Eriltables will then be able to dif¥er
in the way they bracket their segments: thus a string Tike ment can be
bracketted either as mlienlt] - with a Nucleus en - or az milelnt]l - with a
Nucleus e, The fact that such formzl opiions exist doesn’t mean necessarily
that the X-theory is committed to exercising them; but the most articulated
version of the X-theory in exisiepce - that of Levin 1985 - does in fact
exploil two of these cubconsittuents, the rime for N'% and the nucleus (MY,
The meed for rime as & constituent has been mentioned sbove: it aljows the
theory to isolate the portion of the syllable within which weight
istinctions appliy. Thic paper discusces the need for nucleus,

3.1. Arguments for nuclear seagments: the outiine

We will observe in what 4cliows that z number of languasges display a
restriction to exactly fwo high sonority segments within the rime. English,



for instance, altows no more than two veocoid slete in ite rimes, 3 Tong vowsl

or two short ones. The high scnority segments subject to this restriction

tend to be - or perhape are invariably - the tone bearing units of the

tenguage. Moraically speaking, both these obeservations would follow from the

assumption thzxt the high senority segments in question ars ail and orly the
T

moraic segments of the language: that is, the segments which can project
sictg. There can be only two of them in a sritabie because there can be only
slots per sylixbie; anc they are tone-bearing because ail szlaote are (cf.

This interpretation is however untenable because the high sonority segments
guestion are not the only ones Ic contribute to the weight of the
able: English For instance, though displaying the limitation to two

ids per rime, &llows 211 rime consonants - including the obstruents - to
weight., This section iz devoted to establishing this fact, starting
rily from cbservations on the sylitzble ziructure of Ancient Gresk. The
gsion will be that s three—way distinction must be recognized by any
sy¥ilabie structure: thst between the syllabic seomenits, which must
sent in order for oa syllabie to existy the nuclear segments, which are
searing units of the Janguage and dispiary the limitation of
tablg; ang the moraic segments, which may contribute to the weight
ble”
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3.2. Heavy syilables and tone-bearing units in Ancient Greek

During &ll reconstructible

stages of Ancient Greek, closed syilables -
inctuding those clased by obstruents

- @Were heavyy.

One indication of this i=s the position of the so—called rocezeiue accent,
ici o the penuitimate srliable_when the Final is he vy and on the
timate when the final is light . Thus, in words ending in W or
wiences isuch  z= anthro:’peis “men-0&7°, anthroi‘po:n “men—GeENH,
Y two men-MNOMAACDY or lipo“thriks ‘halding”) the accent falls on
gis srilable. In words ending in either ¥ or VL, the accent
antepenuttimate: a’nthroipe ‘man-VOC’, a’nthro:pos “man—MNOH".
is derived by assuming nxtrametraca]rtf of & tinel consonani:
s the meirical eguivalence of word-final VO and ¥ sequences as
act that VOO, WE and W rimes all count asz heavy., FRelevant
the fact that VEC rimes such as iKs in lipo‘thriks - rimes
2 by obstruente — are as heavy as the W or WC rimes. This sstablishss
even the lowest senarity segmente carry weight in Greek,

= who dystinguishes howecer only syitabic and
gmental cjssses stand in a subset relation such
are & subset of the moraic ones. Zec further
ation retlects the sonority of the tuwe Classes,
the most sonorcous,

3. Far turther analrsis  and detai
Y5ERY and references there; see alszc Sauzet ¢

ils= on Greek accentuation see Steriade
b4 1
terrnative anzlyses o+ the pattern,

¥9¥)3 and Golston {{9%0) for



A cdistingt argument to the same effect is that fthe Greek guantitative meter
- &t 311 stages in the history of the language - counte s heauy anv closed
evilable, including those closed by cobstruents {c¥. Ablien 1§73:203 and
pazsim; Korzeniewski 1942 and retferences therel,

rically, as Golston (19900 points out, Greek appears to have inherited from
Indo—European a minimal root constraint fthat points in the same direction:
monos¥llabic nominal roots must be heavy, i.e., CM:C_ or C.VCC.. Where
gereral processes of phonclogical atirition applr to derive a root o7
subminimal weight, the vowel lengthens compenszatorily. Thus pod-s “foot-hOM~
and Kher-s “hand-NOM" became regulariy intermediate pos and Kher, both
subminimal roocts once the extrametricality of the final consanant is taken
inte account: the wowel dengthened in both cases rielding pous and Kheir .
There was however ngo vowe! lengthening in monosyllabkic nouns such az thriks
‘hair—WNOM°, and this is can be upderstood once we assume that the coda
obztryent K was sufficient to render the sv¥ilable heavy,

There is ther 1ittle doukbt that all segments couLd contribute to the weight
ot a s=¥ilable at all stages in the history of Breek”

We mzy consider now the tone bearing units of the langquage. On this point,
there are several reveaiing processes, &l! of which demonstrate that only
vowel=z can carry tone in Classical {Attic) breek. The clearest of these

phenomena involves the distribution of a High tons *hat appegars on the Jast
svilable of werds followsd by enclitics. I+ the Tast s=yilable iz light
{i.e. CME or QM) and an enclitic word Follows, & High tone appears on the
finat in words with antepepuitimate or penultimate accent:
b
a. a ngeiosy a'‘ngelo’s tis, a‘ngelo’s tineos

mzzsenger SOMmE MESSEnQger SOMEOne’ s messenger
b. o’ ikos; o'iko's tis, o’ kao's tinos

house some house, someone” s house
¢, ¢z'arony do'oroc'n ti, do’ero’n tinos

givi zome gitt someone’s gift

tHere and below ‘A sequences are tautosyllabic if either identical or i
the <irst vowel is nor-high and the =econd high., For a tavtoeyllabic W
sequence, the poftation V'V indicafes that a HL tcnal melody is associated %o
ity the rnotation AY indicates & LH melody. On the distribution betwsen HL

z e

arrd LH ceo helow.?

2., “hz orthographic diphthongs in these cases stand for icng tense vowslcs,

2. <he essentiale of the Greek gquantitative meter and the minimal root

conziraint are phonological properties inherited from Indo—European: thiz is
: "

a
to estabiish that there was no prehistoric stage of Greek during
et of weight bearing segmente differ from that of Classical Greek.



However, if the encltitic follows a2 penuliimate-accented word whose penult
contains only one vowel, no High tone will surface on the final sviiabie:

CH

phi“los; phi“los tis; phi’ios tino’'s
triend; come friend; somecne’s friend

[AA]

A simple tonal explanation for the contrast between o’iKo’s tis and phi‘los
tis is offerred by Goiston (19%0,) who assumes that enciitic words carry
ficating High tones that normally associate to the first available - .8,
tonally unspecitied - syllabkle in the domain. The association ie howsuer
gowerned by the Obligatory Contour Principle: it cannot rield a sequence of
High tones associated to adjacent tore-bearing urits., This explains why
phi‘los tis does not surface as phi‘lo’s tis®,

- b
’f
T
o
l"“‘".-u.-
L)
1\‘
b

The important point here is that non-vowels do not count as tone-bearing
units in Classical Greek, as chown by the enciitic accentustion of the
phrases in (3, &ll of which pattern like phi“los tis, decpite the Fact that
their penyltimate sxyllabies are heavy,

152

a°7ios tis e'ntha te a’stu ti

i b ' a

:
oI ENG
3.3. A first argument: nuclear segments and Osthoff’s Law in Greek
The aisicai Greek pattern presented aboue iliustrates aone of the vses of

the d«s_ ction between nuclear and weight-bearing segments, EHE B

segments carry weight in Greek but only the most sonorous rime seoments - the
voroids — bear tone. A simple distinction between moraic and non-moraic
segments will nnt sutfice here., By contrast, an analysic framed in terms of
Levin’s (L%B5: theory of the syilables has epough siructure to d
n rime — the constituent within which syllabic weight ic de

L]
—

£, For & roughly equivalent metrical account see Steriade 1%58bh. Several
other aspecis of the paradigm under discussion are also explained in that
study, inciading the fact that only light Final syllables are zubject to the
association of the enclitic~induced High tone and the fact trat no High tone
surfaces on the inttial sylilable of ihe enciitic worde (i.e. the absence of
#phi“los ti‘s, #phi‘los ti’nos.



and nucteus - the constituent within which fone-bearing wurits are found.
Below are the stiructures zssigned by Lewin’s theory to the first s» i
entha and dooron: both sy¥llabies en znd doo are heavy, as they contain
branching rimes (N° nodes in Levin's rnotation), but only one - doo - hag twc
siots in tts Nucleus (N} and thus two tone-bearing unito:

NN TN
d o
] Lo
L} Ed £y
I X IIxx] 3'?’} "

One azsumpiion underlies the structures shown in (433 that Classics Sreeﬁ
Taws only vozoids in its nucleus. BSonority sequencing explains why nucies
segments are locaisd at the more sonorous end in the hierarchy of gu——nbln
rime sepments. But Levin®s theory doss nof preclude 3 different choice of

clear szezgmentz and it is possible to envision languages in which a
ditterent subzet of highly sonorous segments emerce as the nyciear ones. One
=3

uch JGanguage % an eariier wvariety of Gresk, reconstructible from the
ccentual  traces it left in Homeric Greek as well as from comparatiuve
videace., I will refer to it in what followe as Early Breesk’ .

~Mendrres (1%35) and Ailen {17737 that an eariier pattern of
tuxtion can be reconstructed within Greek from Homeric phraces
VE s tis and e’ntha” te. In thees forms, the gpresence of a
orant in the penultimate rime appears to make it possible for the enclit
tone to attach to the +|na} qyu}abge. The suggestion them iz that rime
-3

sohai znis could bear {one in Ezrly Gre

=y
"1l tis ='ntha’ te
ailas tis enths ie
. \
N R )
™ * >
L B HL H

interpret the zvaiiable accentuzl euidence az
2 oCcoebd bear fome in Eardy Gresi: zlth &
. & o‘phra” toi are attested, the: are azs to
ext i the more common e’ntha’ te paitern introduced
inio the manuscripts by later grammarizns and scribes,

=,



Ailen cupporte this interpretation of the accentual data by pointing cut
that Early Greek xlec displayed 3 constraint limiting the number of gonarant
sicts within the rime to twe., This is the so-calieg Jdsthoff’e Law , whose
effect was to shorfen iong weoesis in rimes contzining soncranis, Seme ﬂr tria
aiternations due toc Osthorf's Law are cshown below, Jote that word-+inal
sonorants, being extrameirical, did not have a shortening effect.

{8

graiu—s -3 graus “old woman’ {cf. graiv-cs -: graiwos -~ gra 3
gno:-nt-es - gnontes “knowing-NOM pi’ {(cf. gi-gnoi-sko::

e-phan-e:-nt - ephanent - ephanen “appear~&orist-3pl’ (cf. e-phan-e:-n)

irn contrast to Early Gresk, Classical Greek allows more than two sonorant
stots within its syllabies, In particular Jong vowels followed by &
non—final rime sonorant are relatively freguent, &= in zdo: AN mi “beli-l=g’,
timointos “yajue-ppi-GENsQ”, t H s e le tmmenas
“leave-perf-ppl—NOMsg’. Alse possible at fhis =t & rames containing a
dighthong followed by 3 sonorant, as in dunainto “be akle-0PT-3pi-.

11
Fi

a a “the-oth
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cwing Alien’s suggestions, we can combine the accentual evidence with
off’s Law and reach the following conclusion: unlike Classical fGreek,
g%k reguired that all rime soporanis be]anﬁ to the syllable nucleus.

the Mucieus is limited to at most two slote™, & long vowel could not

within the same rime with another sonorant. @< usual in such case

W
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he compromicse sclution was to shortern the vowel, since thie allowed the

maz imum number of underlviaﬁ segments to surface. The same tion that

explains Osthoff’s Law explains the Fact that rime sonorants could bear tone

in Early Greeil: rime Eﬂnﬁrgnts must be nucltear and, univerzally, the nuclesar
segments are the tone bearing units.

wnaiysis it that it is compatible with the sacts of
reviewsg gariier; a srilable jike the initial one of as.tu

£
ttadel” is heavy even though it contains a single nuclear seoment  and,
hence, & single tone-bearing unit. Fecall that C.aEEIC¢1 Sresk and Eariy
Greek do not differ in the way they compute syliabic weight: baoth count as
heauy ciosed syllables as well as syllables with long nuclei. They differ
criiy +n the composition of their nuclei: Early Breek requiree that all and
onty rime sonorants be nuclear whereas Classical Gresk allows only vocoids o
be nuciear. From this follow the suyrface differences inuciving tonal
petterns {Eariry e’ntha’ te ve. Classical e‘ntha ter and Osthodf's Law
tTisssical ti:mointos without shortening, ws. Early gnointes shortening to
gnontes,:

The camez analrsis can be given for the La*hddﬁnan datax discussed with E)
mora:o framework by Zec (19853, Sonorant in  Lithuanian  rimez  ars
tore~Ggaring.  and Lithuanian is subject to Osihoff = Law: conoranfse in the

shorien 2 Tong wowei. Zec sugpoests that both facts stem from the fact

. A oexiensive biblicoraphy on Osthoff s Law appsars in Ealiinge 1963,

16. On thie, see Levin 1785 and beiow,



i

that =1l and conly the sonorants are moraic in Lithuanian., But this analysi
deee not account for the fact that, JTike Greek and other Indo-European
iangsage?f Lithuanian lacks monosyllabic roots consisting of a short open
syllable " . Thus monosvilabic roocts can tzke the form CVUC {e.g. Kis— i
stutf”, lip- "rise, climb’) or CWJ de.q, siui— ‘sew’, se:~ “szcu’? or CWCCE

{telp=--tilp- “enter’, Kranks— ‘gurole, snore’} or CWEC, duiks— ‘e mad’?
reiks— “reuveal”): but there are no Lithuanian rocts of the form M. This
reveals a minimal weight condiftion fhat requires rocks to be heawy, (¥
monosyllabic. But heavy in this case means — as in Gree¥ - &ither clossd or

containing a long nucleus. The "non-moraic” obstruents in roots such as lip-
are s=ufticient to render a syliable heavy and satisfvy the minimal root
censtraint., 3.4, Nuclear = moraic ?

The svidence reviewed above indicates that we must distinguish two ciacees
of weight-bearing seogmentz: rnuclear and non-nuclear. The characteristic
properties of nuciear segments are €a) their high senority: ib) the fact that
ther are subject to the two-sloi-per-rime limitation and {c) the fact that
they are the tone-bearers of the language. The sbility to contribute to the
weight of the syilabklie iz not however an excluosive property of nuclear
segments: in the languages reviewed so far all segments can carry weight.

A standard moraic anaiysic of this type of data fails hecause it lacks the
means to draw the appropriate distinctions. Consider ianguages 1ike Early
Grezk and Lithuanian ang suppose that all segments can project a silot, i.e.
are moraic. Then why is it that sonorante byt pot ohstruesnis condition
Osthotf’s Law: why is ats but not =*ain a well-~formed rime ?  Suppose,
alternatively, thzi only sonorante «can  project  slois, Then why are
cbsiruent-ciosed rimes 1iKe as heavy ?

3.3, A second argument for nuclear segments: light and heavy diphthongs in
Breek

Classical Gresk, and probably Early Greek as weli, had fwn classes of
diphthongs, traditionally calied light and heavy. e will observe in what
folicws that the term light diphthong is a misnomer: boith fy¥pes have the
c¥liabic weight one expects of branching rimes. The difference hetwesn the
two claszes of diphihongs involved not weight but nuclear status: we will sae

-

had a short nucleus followed by a coda segment,

The heavy diphthongs of Greek include ai, oi, eu sequences, as well as
homorganic diphthongs ou and ei, which in Classica] Greek becams long ten
vowziz ei, ©:i. The heavy diphthongs may occur anywhers in the word, Fe
have two tone-bearing units, as can be seen from the fact that thew displar
either & HL o & LH tonal seguence: ofikos “house® THLF wz. oi “Kain
“house—GENSDAT dual”® (LH); basileu’s “wing” (LH: we,  basile‘u ‘King=WGi~

PHLY: .  The prezence of two tore-hearing units in 2 heavy diphihong csn 3)sc

1. This was first pointed out to me by Dragas Z:c, in  personal
communication. & reading of Senn {(17&3) and Bender {1921} confirms the
obseruation,



be deduced +rom their effect on the tonal contour of an accented s¥ilable
that they follow. The general rule on the tonal realizaiion of accent is
thig: 14 the accented eyliable contains two tons-bearing units, it surfaces
x= HL when followed by at Fpst ane tone bearing unit within the same word;
atherwise it surfaces as LH™",

3

. No TBU following the accented syliable
basile’u ‘King-\QC’

Khoora“in “land-GEN/DAT dual”

kodo’on ‘road-GEN pl”

[ U

b. One TBU following the accented syllable
o' iKos ‘house”’
do’oron “gift’
do’ora TQift-MOMsACT pl1-”
Te”ukos “white’
pho’inikse “phenix”

In]
.

Two TBU's following the accented sx1Table
oi“Koin "house—BEM/DAT dual”

ci’Kois “house-DAT pl”

ol Kau “house-GEN =n

oi Koo “house-NOMSSCC dual”

luv“esthe ‘untie-Zpi-middle”

akou’ontes “hear-ppi-NoMpt~

d. Three TBU'= following the accented s¥liable
pe~paji‘deuka ‘educate-perf-lsg’
e 'Kousan “hear—aorisi-3pl1”
Katee’launon ‘chase forth-3pl-

There are a number of possible interpretations of this distribution of
tonal cortours, the most recent ones beino those of Steriade 1988 and Saurzet
1%¥8%. We shall not review them here, zince they &ll recognize the only point
relevant For this argument: namely that heavy diphthongs, 1ike the lang
voweis, contain twe tone-bearing units and thus induce 2 LH contour on z
preceding accented syliable. Note that accentuations like pho’iniks or
tho‘oraks - with & HL contour preceding a heavy VLG rime - indicate that it
i the number of tome-bearing units rather than the Tight ar heavy quantity
ot the final syliable that determine the tonal realization of the accent.

Yet ancther diagnostic behaviour of heawy diphthongs is the fact that, when
in the final syliable, they attract accent onto the penultimaste. In this

[y,
oo

resnect, the heavy diphthongs behave Tike the word-fipal U:Eq o R

2. This general ruie is  overridden in  word-final gposition by &
grammatically-conditioned regularify; the Nominative  and  Accusativs
word—endings must, |¥ accented, surface as LH fas in basileu’s CHing-NOM’ 3,

- 10 -
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ange ‘Toin thala“tlais Kaiu ptei
‘mecsenger— ‘sea-04T pl ‘hide-Zeg’
RENSDST dual”

Ccompare with -\ C. and ~YCC finals:

1]
Kappa doks ange’lomn ange'lo: egha’ne:n
“Cappadocian’  ‘messenger-— ‘messenger- “appear-aorist-3sg’)
GENg1” ROMASGC0 dual”
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The Yight diphthongs are limited to the maximally hetercrganic s
and ai - whose members differ from each other in height as well as backness -
and occur only in absolute word-final position. They behave as i containing
& ein@le tone-bearing unit. I+ accented, ther do not all H
contrast and surface either as H if accented {hodoi’ “roads-NOMpl’, KaKai’
‘bad—Fem—NOMp1“) or as L i+ unacrcented o o [
unaccenisd, they induce on an immediz

1133
fuusai o’ ilci me’iral
‘untie-ssrist Thouse-NOMpT” “Fate-NOMpl -

infinitive”

(comgare fina!l =ML, rimes:
i

pha’iniks o’ i¥os mo’ira
“phenix’ ‘house” Tfate’s
The esfect on meirics! siructure of & Tight diphthong is identical to that

rinad YOLI rimes in that i1 allows accent to recede to the antepenultimate
1

a'ng=loi Tsu'somai
‘messenger-NEIpT ‘untie-future-isg’

3

(compare Final -V{L) rimes:

juu’esthe

Tuntie-Zpi’:

mentioned: light diphthonos are limited o
but pot swsry word-final ~oi and -ai is & iight
iocative endings -of and —al are heauy, as seen

[
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2. lamba’noi “take-optative-3sg”’
b, paideu’oi “educate-optative-3sg”
¢. ci“Koi “house-LOCY
{compare o’ iKai “house-NOMpi’, ending in light diphthaongy

It is possible to expltain at least the behavior of the ;tdt=ue -oi, —al as
i - 1

due to the fact that the i of these diphthongs was originally not word-<ina

but rather followed by & larrngez icF. Fix (1974:2311), Thlb sygqoests
strongly that & similar explanation must be given For the less wel]
understood locative endings, with the ultimate result that a1l historically

word-final -of, —ai will emerge as having contained 1ight diphthongs,

Throughout our comparison between the two diphthong tvpes, we have noted
that light diphthongs act as WO rimes, whereas heavy onez constitute W
nectei. This explains both differerces in the number of tone-bearing units
ther contain and differences in their effect on metrical structurs: the tight
diphthongs are UL finzl rimes, which count as light for purposes of accent
becauvse their final © is extrametrical. In contrazst, fthe heawy diphthongs,
even when word-final, are W rimes and therefore not subject to consonant
extrametricality. lle aszzume thie in what follows.

It i= important te note that, when consonant extrameiricality cannot enter
into piay, the light and heavy diphthongs do not differ in syilabic weight.
In the Greek meter the guantity of individual s¥liables is not affected by

word-final consonant sxtrametricality, becauce the meter reflects
phrase-level rather than word-level syllabification {cf. Korzeniewski
1945:5-25; Sterjade (198Z2: chapter 43: a phrase-medial word-final © cannot be
extrametrical, becavee it i= no longer per;phﬁral Thus a phrasze such as

anthroipoi tines “some men’ will be scanned 30600, exactly az anthro: pon tina
“some man-mCCso’: the Yichi diphthong of counts here as heavy as the UC rime
on in preconscnanfal position.  Both anthroopoi anﬂ ﬁgthroopcn - along with
211 words ending in WO seaquences - are scanned 800 when they precede 3
vowel-initial word within & metrical line: this Fact s due to the
phrasze-level resvilabification which imsvariably &ssigns an  interwvocalic
consonant to the onset position of the second syllable.

This reinforces our informal suggestion that light diphthongs are VO rimesg,
in contrast to the W structure of heavy diphthongs: the final C of a light
diphihong can be extrametrical in the proper environment, in contrast to the
Tinai element of a hezvy diphthong which, by its wvery nature, cannct be
subject toc consonant extrameiricalitr.

But how can this sugoestion be formaliy impiemenied? One thing has been

mede cigar; we cannot anatyze  the difference between light and heauy
diphthonge 2: one inwplueing morz pombers, e havs shown above that, when the
effeciz of consonant extrametricality are set aside, both 1:ght and heauw
diphthongs emerge as heavy rimes, hence bimoraic., Once again, the difference

eay
betweern sirucltures containing two we, one nuclear

armears to ke that

eiements: VW ws, UL, This ie reflected in the number of tone -hearing units
contsined in the diphthonos as well as in the abiltity of their last slement
tae be subject to consonant extrametricaiity, Qur preliminary analvsis of
iight ciphthongs is then to exempi a word-final i from nucleus incorporation,
when the head of the nucleus s a [-high, +backl vowel. Eguivalently, a

|
-
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word-final i in a rime headed by a [-high, +back] vowel moves out of the
nucieus: the ltatter alternative ie depicted  below, wuzing Levin’s
X -notation. Following lLevin’s suggestions, we identify & £ 3s an X
dominated by N’ but net by N, a coda slot. Conconant extrametricalidy wil)

therefore target such slots,
{143

I—high,+back]i]N]N,INn -3 {—high,+back]]N i]H’}N"f“#

The effect of (142 will be to create a rime structuraily equivalent to VO
one containing & singie torne-bearing unit and ending in 3 potentially
extrametrical segment. A side question that ariszes here ie whether the
phenomenon responsible for the Greek light diphthongs is of wider
generality. We can only point cut that English, another language subject to
consonant extrametricality, trexts all word-final diphthangs as W rather
than MC sequences: witness for instance the fact that all English words
ending in —oy (the only cleariy underlring diphthonga sequence af Englishl
have either primary siress or cecondary stress on  this syllable fe.g.
emplo’y, e’'nvo‘y, a’llo‘y etc.? The demcticn of a final giide to non-nuciear
statue appears then to be peculiar to Greek.

To sum up, & standsrd moraic analysis will fail fo characterize the
properties of tight diphthongs: ther can be heavy, i.e. bimoraic, but they

contain only one tone-bearing unit. Their structural similarity to VO rimes
- in particutar the fact that their lagt aﬁumsnt ie extramstrical when
peripheral - is also impossible to characteri in moraic terms,

4.1. Uhere the X-theory fails

The dats reviewed shove demonstrate the need for a distinction betwsn
nuciear and non-nuciear se :ent: Does this represent grounds to choose °s
over maras? Probably not. We turn now o an essential property of nucliear
segments that cam only be explained in moraic fterms: the +act that, in

-general, a 5>I1abie may contain at most twn nuclear slots.

We menticoned above, in connection wiith Osthoff’s Law, that the Early Gresk
and Lithuanian shortening of long vowels before tautosylizbic sonorants
stemmed from the regquirement that the nuclieus confain at most twon slots,
which in the case of syllables like a:n, conflicts with the requirement that
every rime zoncrant be nuclear. The solution is to shorten the vowel: amn ~3
an. The conditions which lead to Osthof+ s Law zre not peculiarities of
Gree¥ and Lithuanian, Most languages displar either a iimitation of two

vocoig elats per rime or, tess frequentix, 2 Pimitation of two sonorant slots
per rime. A well-known  examoie of the Former condition is Englich, =
tanguage where jong voweis can precede a taytosyliabic consonant — inciuding
a sonorant - but not a glide (e.g.  #uiy From underixing o1y, in conirast

with weli-formed oy and where zequences of three vocosids cannot coexist
within the same rime (e.q, *avi or *aiul. @& different instance of the same
[n]

constraint is the Tahitian condition that twe adiacent short uowelis or &

zingie long one form a syiiabie, to the exclusicen of ionger  wocoid
sequences. The foiiowing is Trron’s (i971:5) statement on this point: “Where
a seguence of three vowels occurs, the First twe should be tavsn as one

f
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'able, excspt when the [first orl second wvows] is fong ". Thus cia “he,
e’ is syilabified oi.a, whereas faratoa “bread” is tahified fa.ra:.oa,
t #fa.ra:o.a and a®ahia:ta “dawn’ i a.?a.hi.a:.ta, not *a.?a.hiar.ta. The
ame conclusion emerges from YTooking at Trron®s tabie of tavtosyilabic vowel
senuences (I1¥70:3) which includes basically any pair of short wowels, plus
lorg ucwels not accompanied by any other vocoids. Th: s:gnificance of the
Tahitian data is that, unlike in Englich, any sequence of twe vowels can be
tautosyilabic: cf. tia.re “flower” and rai.ti “rice’. Thus ne featural
cooccurrence conditions can account for the fact that a three vowel sequence,
e.0. iai or aia, cannot be tautosyliabic: the constraint excluding thess
strings as poscible rimes is structural. The same point can be made about
the Piraha data pres nnfed by Ewerett (1928F: there are po obseruable

recstrictions on the Kinds of vowels that mar be tauvtosyilabic in this
language, buwt it is clear that st most two vowele can coocour within a
i

s¥liable. Thuys hoaooii “firearm’ is indicated by Everet! to be trisyllab
hog.oo.ii rather than disyilabic or moncsyilabi

Turning now to the eguivalent comsiraint involving sonoranisz, we note that
in Mootka, a language where only sonorants render 2 rime heavy for acceniual
purgoses (Stonham 17900, the long vowels may co~cccur with tautosyllabic
obetruents but not with tavtosyilabic sonorants: e.g. nittkPato “iwhale)
cips bodily down in water", c¢’liskmin ‘rattie” buot 7iipax~ ‘ready, dressed
vp” it shortened in Pinxa: “getting ready’, when n becomes tavtosyilabic with
the long vowel ", Nootka, as well as the related Wakashan ianguage Kwakwala,
are tdentical in this respect to Early Greek and Lithusniar. QOur suggestion
ie that ail an on]v the <=ocnorants are npuclear in these larguages: fthis

ins the Osthoff's Law effects. The fact that accent compules sryilabie
weight !1 .ed only on the pressnce of rime sonorants may simply indicate that
s in many oiher languages, it is only the structure of the
that determines whether a syritable is heauy or light. ble will return

Extrapolating from these cases, let us tentatively assume that the

foliowing state of affaire obtains uniwversally: in any oiven language, ILhers
is a class of highly scnorant seoments which are subject to the condition
that only twe — or a single Jong one — may belong to the same rime. These
are the vocoids of Englieh and Tahitian, the sonorants of Early Greek and
i3, “he standard moraic interpretstion of such data - For instance Zec’'s
{15EF% = is that in Janguages iike Tahitian and Piraha only vowels can be
moraic, I reject this interpretation because 4 +ails to generalize o
iaszcuanss tike Engiish and Greek, where consonaniz are moraic too - ..

snt-bearing - but where the same restriction to fwo vocoid slots s

154, Data from 5ap

pir and Swadesh
tization are the non—-nax

Y39, One regular class of excepltions to this
i i
i

i
= a ve mid wewels er and o, which Co codoccur with
naszalis within the =ame syllabie. The existence of these excentions, though
harmiese for the generaiization proposed here, may explain why Zapir did not

mention it.
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MWootka ~. This two-scnorous—sict-per—-syilable concdition is directly reizfed
- :

to & different fact, discyuszed earlier by Hyman 1°n5' and Lewin {(IF8%3: in
languages that require a one-to-one relation between tone: and tone~bzaring
unatz, nt more than twe Jdistinct tones can surface on & s=ingle syllable. In
other words, while there are mary languages which z1law ore fone in ¥ rimes

and two tones in WX (WD, or VCC.) rimes, there zre no languages that ailow

. . 4 - - . . . e
one tone in M rimes, two torss in AR, UMD rimes, three tonese in AT, VIO
rimes, efc.

#d, it poised to

Moraic theory, even i+ deficient in the wayvs discu €
nc matter how
s

-3
¥plain both Ffacts: its fundamental tenet is that a syliab
I}

e £,

long, canncot contain more than two slots. The siots, or a subset of them,
are the tone-bearing units: therefore no more tham twe tones can occur on 3
svilakie in languages with one-tone-per-clot limitations. The Dsthoff’s Law
phenomena would also follow $rom the fact ithat syilables cannot exceed two
clats, provided that we appropriately limit the clase of seoments that
praject the slots.

cL

erive both phenomena from the

X-theory, in Levin’s wersion, attempis fo
prifcipie that the Nucleus node cannot dominate more than twe slots.  But
this conditian has no organic connection with the rest of the theory: if

-theory hzs a central claim, it is that numerical Timitations on slois piar

ne rale in phonolegy. Thus syitables may contain =ither one onset consonant
ar v pumber of them: in the tatter case, Clements ar‘ Keyzer {1983} and
Sisriade (17823 note that the observable numerical resirictions to ftwo or
three segments Sollow from independent pairwise featura} COOTCUTT-&Es
conditione on adjacent seomente., Similariy, Levin (1783) observec that coda

.

tz  are either limited to exactly one or eise ars, in princicie,
unlimited in number, Why then should nuclear segments be Timited to no more
than two siocts 7

I
i

e}
[
[} (N
=
e
n

1

erent reason to reject X-theory’= attempt at deriving the
gar seogments. In any given lasnguage, we can identifx the
ats by two propertiss: they are highly €onoroue, sonorants or
 and thex belong ta the rime. It is this combination of s
gpecifications and siructural position that defines the nucies

-0
t

imn

i3, it is unclear toc me whether the existence {e.g. in Sanskrit ang Attic

Greer3 of jong vowsls Ffollowed by & taufosyllabic glide counterexemplifies

thic groposxl. For one thing, most of these ssquences arise +from con ntraction
i al

roer of adgfacent nuclei — rather than from initi syllabificatian,
For apother, the relewvant segquences {ati, eti, oti, eyl of Arcisnt Gresk
.

o

b

T

WETE & ! bie  phonologicaily  and  went  rather fzst from 5
Retergsyiiabic or.it etc, to loging their final giide ailil ' e Zrd
century BL, Greed had replaced ol wieth o, etu with e: phonetic
realization is obvicusty impossibie to determine. G di - cateaqory  of
probiematic data ievolves the very small pumber of Jan . ted to
21ime 3 three—way distinction of length among voweis: norsm zheort) Vano
ar: snd cuperiong ai:. OF these, Yavapai (Shaterian 1984, T & 1590 is the
best docymentsd and appears the represent the greatest challenge to the cisim
that anly twe nuciear slots are permitied universal



What this suggests ic that the nucieus may be redundant as a constituent: we
can always reinterpret the statement x is a segment in the Nucleus as x is a
high sonority segment in the rime, provided that the class of high sonority
segments is unambiguously defined, Where  the HMucleus might ook
indispensible az a constituent iz in gxplicating structural ambiguities of
the type discussed esarlier between the W syilable ai and the homophonous VO
structure ai. le will =ee btelow that neither the Greed instance of WK
ambiguity nor other similar phenomens reported in the literature require ihe
adoption of & subsylliabic siructure Nucleus.

4.2. Improving E-theory: conditionally and unconditionally moraic segments

The theory of morification expounded in Hayes (1289) and Zec (198%)
distinguicshes moraic from non—-mortaic segments. The former prajecf siots; the
Tatter cannot and must find = place on an existing slot. UWe have seen abous
that this distinction is insufficient.

|:|,l

The ziternati is to distinguish fwc fypes of moraic cegmenic: conditional
and uncondi f ohal . Uneconditionally morzic segments must project a slot,
modulo onset catisfaction, Conditionally moraic seoments can project a slot,
and will, ub;ﬁct to onset satisfaction and the wpper limit of two slots per
s¥ltable, The two cets correspond ic two sonorify cliasses: what I shall call
here high sonority and low sonority segments. 1 will assume that, aside from
the betier Known scalar property of re]afxun sonority, every Tanguage imposes
2 dual sonority classification among its segments: the aptected options are
sonorants  wus, oheiruents and vocoids ve. consonants ©, High sonority
segments are uwnconditionally moraic, in the sense defined. Lot sonori bty
segments are conditionaily moraic,

Engiish wocoids, Ffor instance, are upnconditicnalls
i east one siot under =11 circumstances, excep
it can Be assigned to onset position., In contrast, an Engiish conson mt iw

itionally moraic: it will project & siot if it carnet be assigned
«tus and if the syliable |t must belong te does not zlready contain
Thus an English eequence @i fas in boy or loiny will be

FLS
s¥iiabified 2s a singie two-slot syllable. Each of the wocoids projects one
slot, EBoth can, since neither can occupy the onset position, and beth must,
since they belong to the unconditionally moraic category. The two vocoid
siots must form & single sviizble, due to the principle of maximality of

."‘P

ructure  assigament (Iio 19892, In an underlying sequence ofi,
wau!d have to be projected, leading either o a heterosyilabic
.i or to Osthoff-styie zhortening and thus oi. Either mav, the

vizh o:i diphthongs would be gxplained. Finaily, we mar compare
i

the syilabification of n in English sequences Tike loin and son. FRecail that
N, | ika : ; ntal sound, is conditionaliy morsic in Znglich, In
Beih « nocannot be an onset; and, dus to the maximalifs
re g ertizbkic either., The onlx q‘eet e then ig whether n

a string like son Yt can, withoot exceeding the

=¢ Delow vor possibie examples of languages in which thiz divicion
i2 inoperative and all segmentc behave ac high sonority.
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two-mora maximum, and therefare it will} but in a cetring like Join it cannct
and thus will not. This approach explains the special status of wocoids in
English rimes without incorrectly claiming that only wocoids have weight.
The <ame approach will explain the special status of soncrants in Early
Greek, Lithvanian and Mootka, provided that we assume t 3t the entire class
of sonorants is uncorditionally moraic in these languages™ .

One point on which this proposal differs from some of the earlier research
{Haves 1729 but not Zec 1987 or Hyman 1985) is the fact that no segment, not
even an unconditionally moraic one, is automatically guarantesd a slot: the
syllabification algorithms compatible with our proposal (Steriade’s 1932,
1984, Hyman’s 1%83 and Zec’s 1989) will simultaneously weigh onset and rime
status for any given segment and will grant a segment its slot only if it
cannot be an onset. For this reason, & sequence liKe ana will be syilabified
a.na, with cnset n, =2ven in languages where n belongs to the unconditionally
moraic set,

A different question that must be raised is the predictability of Osthoff's
Law: under what <circumstances will & Tanguage where wocoids are
unconditionally moraic syllabify strings like o:i as disrliabic o:.i, as in
Tahitian and Piraha; and when will it enforce monosyllabic assignment and
therefore shortening of o:ti -> oi. The same question arises in tanguages
where sonorants are unconditionally moraic: when will strings Tike oin
surface as heterosyrllabic and when will they cause shortening to on ? The
answer suggested by the languages considered here is that occurrence of
shortening depends entirely on the well-formedness of onsetlese syllables in
a given ianguage. At the time when Dsthoff s Law was productive in Greek and
Lithuanian, these languages disallowed onsetless syliakles in word-medial
position,., There was no thim?n then to sxllabify either osi or o:n as a
sequence of distinct svllabies*®, The Tanguages discussed here where such
assignments are possible are Tahitian and Piraha, both of which abviously
permit onsetless syllables to surface as such. Classical Greek also aliows
onsetless syliiables in intermediate stages: of the resulting V.U strings, a
iarge number but not all are then subject to contraction te & singie long

17, It shouid be emphasized that unconditionally moraic does not necessarily
meanr potentially syllabic. A1l sonorants  are  potentially syllabic  in
eEnglish, but only wvocoids are unconditionally moraic. Conversely, only
vocoids are potentially syltabic in Lithuanian, but all sonorants are
unconditionally moraic. There appears to be no relation between the two
classzes of segments, though it is c£lear that both sete are at the top of the
sonority scale within & given languane.,

i, Tkis arcument appears circular bBut jfsn’t, By observing that oald
Inda-Euyropean languages, like Early Breek and Lithuanian, disallow medial
cnsetless syllables we refer not oniy to the monosyllabic status of the
sequences under discussion but also to the total abzence of vowe] seguences
which were not allowsd to be tautosyilabic either. Thus the only passible
diphthongs of Indo-BEurcpean involve non—high voweis followed by high vowels.
Other vowei sequences are not permitted either within a zvllable or, and here
the ban on oncetliess syliables plars its role, as heterosyllabic strings,

- 17 -



voel, &5 a result, strings such as oilon “egg’ surface without shortening.
1 have no evidence on the Dehavior of itrimoraic sequences in languages where
onsetiess <yllables can be created but are then oprovided with inserised onset
segments.

I summarize below the analrsis proposec =o far, using as examples Early and

Late Classical (Koine) Greek:

"

{15
Early Greek Late Clacsical Greek

high sonority segments: sonorante vocoids

therefore
unconditionally maraic: sonorants (R vacoids (U
conditionally moraic: all other all other
onsetless syliabies 71 no wE g
E+fects derive
Sy¥1labie phonotactics:
ViR rimes: cshorten to VR remain ViR
VIR rimes: _ j1i-formed well-formed
Vil sequences: il1i-formed s¥ilabitied V: .Y
WA rimes <e.g. aiul: ii1-formed itl~formed
Svitable weight:
VE rimes: heavy heauy
W orimes: heauy heauy

It was suggested =zbove that the notion of nuclear segment peed not be
defined entirely in structural terms. #&mong the nuciear propertiese for which
we do not provide a structural account is the fact that they can bear tones:
cur proposal is to deqine the tone-bearing units as moras associated with
high secnoritiy segments” .,

bie turp now to the class of non-nuclear segmenis, characterized by our
proposal sz belonging to the low sonority set. wmside from being unabie o
oear tone, these seomente are also set apart by the fact of being subject to
consonant extrameiricality. & mon-structural account of thisc fact is also
posstbie. e note  that, with minor exceptions, the trend of secmental

¥, in some tanouaces, for instance Luganda and Hausa, ail segments in the
rime <&n bear tones regardiess of sonority (cf,. Hyman 1985y, 1t seems
gignificarnt that in these same  languages, al!  segmenisz  bDehave  as

ty A
¥ moraic, in the sense that cnly VT and W
i ; ke Lwganda and Hausa simpiy do not i
tnic 2 niop gnd low sonority olass at alil, wiith fhe reszoelt ¢

hauve the oropertiss zss fhh high sonority: tone-bearing and
unronditionally moraic status.

5
.
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evtrametricality appeare to be the following: either all +inal cegments are
extrametrical (as in Spanish {(Rarris [%83s, Romanian {Steriade 1?84)§ T Y
the consonants are f{as in  English ancd  Ancient Greek’. Segmen tal
exirametricality sesms then to target in preference the lowmer end cf  the

corority scale. In the absence of explanation for this fact, we can simply
recerd it for the moment as a stemming from the ternary choice given beiow:

ntal extrametricality options:

ament;
leas sonority segmentsy
all segments,

Ye can address now the problem posed by the Gresk distinction between VO

and A diphthongs. In the absence of & constitfuent such &s the Nucleus, our
anslvsiz of this contrast muct involve the claim that the second element of
WC diphthonos ie a segment beloncing to the Tow sonority class.  Such &
zegment will project a mora, though not & tone-bearing mora, and i0 will bn
subiect to comsonant exiramefricality. But it is ciesarly against the spirtt
of our propozal to estabiizh sonority distinciions among segments that hHaue
icdentical Festurs specifications, such as word-internal and wﬂrd-final i.
The Foliowing account will reaniue this and other prsblems. The demotion of

rertzin word-final i‘s from the high to the low sonority class was due fo a
rele of final devaoicing, As woiceless approximants and nxsals generally
pattern  as obstruents {(of. Kingston 1985 for the voiceiszss sororants o

Tamat

amzih? this devoicing waz sufficient to remowve the the finz! i from ihe
high zonority cCilass, This hypothesis explains why devoicing affgcied, among
the wowels, only short i, arguabiyx the shortest vowel in the Greek inuenfnry.
zpd why it happened only in word-final position, the TiKely locus of
deugicing ruyies. The fact that word-final short sy¥ilabic | was |a+recte
ict., +orms like andri’ ‘man-D&Tsg’ which indicate that sxilabic i could be
tone-bezring) i3 probably due to the greater phonetic length of syilabic ws.

non-zviiabic nGUﬂiE. More significantiy, this hypothesis can_gxplain why

B . - - - N . . U .
gevoicing did not fect the ei diphthongs, but oniy ai and oi o0 we
assume  that within a single syllable identical Fealure specifications are
[

—h

shared, ei dighthongs differ fundamentaily +rom ai and oi in that their
membere e and | contain muitiely tinKed [-back] values,
17
S 3 &
{+5ackl [ -backl {+1owl [-backl
I-5.oh1 [+high3 E+highi [-highl £L+highl
; H : : : H

25, The confraction of el ite ey iz Fairly o izie &th cent. B0 according to

+%nre4nre we canhot explain the faci that 1 in ei was
P H +

a
ei was already & monophthong a2t the
. b e A

peen 2 much ezriier sound changs,
cf =z word-finzl tarynoexi in the



pl pl pl ol Bl o
i-back?
It i= possible to attribute then the Ffailure of devoicing in ei diphthongs
2 i F o
to the multiply linkeo nature of theee structures: for instance Hares® 117847
Linking Lonstraint weuld prohikit a devoicing rule i i oFrom apziying

to eil, tf we assume the reprecentations given abow

Devoicing rules generally target the least sonorous segments of & Janguage:
we would therefore expect that segmente less sohorous than 1 wers 3izc
atfected by Ffinal deveicing, Since independent conditions insure that only
voiceiess obstruents will surface at the end of Sreel words, the intsresting
part of this prediction is then that word—+inal sonorants were altsg waiceiess

and non-riuclear. it 1= impossible to werivy this For Classical Greek,

becauese consonanta! sonorants such as n, 1, r belonged to the low sonority

zet during fhi' period of the lapguasge: devoicipg ithem would thersfore not

atfect their ctatus as nuciear cegments. But in Early Greek the consonantal

sonoranis belonged to the high sonority class and behaved, in word-internal
2

= . ze segmenits had wyndergone Final
devcicing ws wouid expect hem to act as mon-nucliear in word-final position.
Angd ingeed  they da. R il that word-final  sonorants  do not frignﬁr
G:*hof{fs Law in Early OGreel: PimEE such as o:n, e:r, O are abundant
word—finaily {2.Q. pate:r “+a r=tdM=sg5", megalo:i “big-0&Yeg”, mikro:n
“emall-GENp1 ) anc remained unaffected by shortening, ble have attribuotad
thie to the effects of final consonant extrametricality: but, ¥ th
sonnranis belong to the eet of high sonority segments in Early Greek, they
should be unatfec strametricality. Thie paradox is rﬂaniu d
once we atsume that all fingl cegments of zonority ecual to or itess than tha
of i were subject to deuuicing dﬂd thus beczme ﬂﬂn*naclear.

=3 & = = = =
positign, as pucigar =

=

wi

7]
l‘ll

.—0

a

e hawe a seen then that large number of detzils surrpunding the fate of
resil VO diphthongs is explained by the devoicing scenario. Siven t
we are confirmed in the belief that no structursal distinction
between nuciear and non-nuclear segments. The account of VC diphihongs given
above can therefore be replaced by the following devoicing rule, in which
Mucieus constituent plavs no role:

'D

{18}

¢ 1 =% [-voicel/s R HH

Concd:tion: appliies to segnents of sonority eguat to or Tower than |

Dewvaicing will furn the affected wocoids into ohsiruents, ang will thuc
to the lew zomority class,  This in ture will
haviar of Fipal [ in VO diphihonges its inabiiiiy

to bear tone and itz heing Eumject to final zxivametricaiity.

- 7 =




The Greei contrast between UL and W diphthongs is relatively rare but rot
unprecedented: Hauszsa (Hvman 19850 and Stowak (Henstowicrz and Rubach 1557 are
2 ¢ with eimiiar oppositions. The Greek ceee is houever uniQue, as

far a=z I & in that we cannot o :sibiy claim that fthe W and UT
diphthongs are festurzlly distinct in under ng representations. We cannot
claim thie because, unlike in Siovak and Ha'sa, the VL diphthkongs of Greesk
are restricted in dizstribwtion and nearis compiementary in occurrence with
the W diphthongs: in cases like this a rule creating the VT diphthonos iz
necessary., In cnntra:t, the Siovak and Hausa VO diphthongs can be analyzed,
ac Hymarn (1755} <suggests, as confaining & segmentally different last member
from the W d phthongs. ke will not further discuss this matter hers,
ieaving open the issue of underlring segmental differences betwesn glides and

wowels,

i+ -

ctian by noting that the non—structural anzlrsis of nuclear
here makes §t impossibie to distinguish belween VL and W
t ast which Clements and Keyser (18832 and, in a different
rk, Levin (1%¥85) hauve socught to documenit. e shars with
Lhe helisf that any tong wowel is a4 moncsegmental sequence of

We close this s
zegments propo SEd
fong vowels,
thecretical +r
these authors
two slots, Given this, our proposal that nuclear and nonnuciear clote differ
from exch other oniy in the sonerity of the segments that occupy them, not in
their structure, predicts that the twn sleois eccupied by a long segment will
alwars have the same sonority index and therefore the same nuclear or

non-nuciear status. 11 shouid follow then that there are no WO long vowels,
Without pursuing this point in detail, we note that Llevin’s best szample of

ML vowels comes from Ancient Greel dﬂd invoives the heavy diphthongs ei ou
aftter they contracted to iong tense vowels e:, o:. Levin assumes that the
contrast between long tense o:, e: and iong lax €2, 0 was underiringly 2
“contrast of structure: VO uws. V. Whatever the analysis of this contrast may
be, ona thing is clear: both the Yong tax and the long tence vowsis were W
structures, in the zense that both their halwes behaved as nuciesar siots,
able ta bear tone and immune o consonant extrametricalifty.  The criteris
outlined in cur disgussion of Greel accent and tonal melodies associated with
the accented =riiable classify the tense mid long vowels &z long nuclei.
Jhis is shown by the penultimate accent in forms such as Kalu’pte: “hides”,
ange’io! ‘messenger—GEMNsg’ and by the LM meiocdy of the accented syilable in
forms such as anthro¢’po:. This casts considerable doubt on the existence of
this or any other structural distinction among long vowels.

9. Improving the R-analysis of weight distinctions

furn now bo d|+¥?r#nt challenge that moraic theory must Fface:

A
expiicaiing the s¥ilable strucfure of languages in which <losed WULC,
exilables count as }i grt +or metrical purpossc,

briet szummary of the phenomenon, n which we follow Harves 1583,

angueges, such as Monogolian and Huasteco, strezz rulee count as

syitabies contzining long woeels and diphthongsy closed svilables

rucier tount as light. More freguently, in langus ;es like Emgliszsh

oth VMO ans VA rimes count as heawr, The ¥-thesory account of this
i uies interssted in cet

_|,.
l'"l
cL
-t
~ts
T

-
1]
o}
[l
12
1N

rrot-—nlnaur-u* that siress ¢ ermining
the weight of & =sxiila r either the precence of a branching
struciure in the nucleus alone, or the presence of branching anywhere within



the rims, In the Former <Case we geit Mongolian, no the dlatier we oot
Engiish. The important part of this anaiysis is fhat 3 VO rime in Znodisn os
structuraily identical fo its Mongolizn WD counterpart: the O f-erence iz one
resiging in the 1

Since Hxman v and
have proposed E} are
monemoraic: C7¢ inm such Tanguages are cClaimed to be non-moraic segrment
Thie =suggestion has the benefit of masimal resirictivensss, as pointed ou
Haves (]98%): once we locate the difference between Englicsh and Mongalian
the tevel of & permanent structurxl distinction, B-theory makes addit
predictions where X-theory makes rnone, Thus F-theory predicts that =
svilabie-sensitive ru] of Mongalian should retiect the monomoraizc status

) ¥ilable =zensitive rule of English should reflect
gf VYC rimes, In contrazt, X-theory nredicts nothing on
1zn gaa ge may have come rules that Jook at the branching

nucleus and others that look af branching in the rime. In
wmplrl{ai srjdence, the current PB-acrount iz clearly fo oe

There s however good evigence that fwo
the same language: some phenamena count VO
toilowing t= no more than a summary of the

T osyilabie can be extrameirical i+7 ?iaht, mhere Pioht mesns

the +inal s» o
3 lonrg nuclteus; +oot constryction, howgever, deﬁends on YEC r}mée, -3
VW, counting as hesvyv. In Mongsiian, as mentioned, ctrecs assignment
as heauy only rimes with ]nug vomel e or d;p.thmsgz On  the chﬂr
H;ngu?ian rﬁn ] appear to be asubjact to the same minimal weight cons
5 Dunterpartsz ihe roots foumd in Sircet (1‘GﬂJ,
ciosed  syllabies o contain tong

£ oentiretr, From this point of  view, euen
odecting slots in Mongolian., In TUhbatu)abe!

stress distinguishes only tong from chori wowsis,

1o, But punciual reduplication prefizes a hezuy
exampies Delow thndicats;
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It appears then that more tham one weight computat.on iz

in & cingle Yanguage. Before we count this as
ituent, we must note a number of tentafive generalizations that both
1

=
oncidered here have so far left gnexpiained. T list theze beloa;

an argumernt far the MNucisus as

{200 &. IF a language has two wayrs of computing srilabie weighi, fhe one
used For stress/accent assignment is the one which counis W, rimes as
heavy, MO, rimes as N

B, Soc far ?here are ngo ciear cases of thg UUC? : UC& weight d‘stinc?iﬁn
used for anyihing other than strecss/tone assigmment. In particular, meter,
minimal word or morpheme reguirements and ftemplatic morphoiogy do not empior
thie compuetation except in  the rare cases where thﬁ refer
coenstituents actualily built by the foot construction rul
which see MitkKinson 1785 and Haves I98%)

£. B» far the most frequent weight computation in sireszs assignment is the
one which counte both UG.G and UEEG rimes as heavw,
izations are admitfedly drawn from a =mall sampls
hey nonetheless sirike me as worth considering.
that their explanation will necessarily resolve

languages, b
up, it ie Tikely

dual weight computations such as these of Tebatulabal or Mong
following proposal appears to do. this. lLet’s assums that all s
potentially moraic in al7 Janguages, that is that ail segments

ynconditionally or conditionally morzic but never non—moraic.
no differences between the represpn tation of VG rimes in any fw
th rimes are alwaye bimoraic, ut, iet’=s further assume,

Su & 3

-' - X

restrict the sset of siresc h#%r'nv segments: they mar Pequire ' iress
bearing segments aiso be tone-bearing, for reasons that are clearly related
ig the Ffact that pitch ie one of the main realizaticns of meirical

prominence. 1+ <o, in  languages of  this  trpe, e.G.
Tubatulabal, a heavy sritable may not neceszarily contain fwo
elements if it doss not i:e contain two tone-beari
explain why Mongolian and Tubatu?ab&l YD rimes are Dt
aszignment but are heavy for ail other purposes. It will
generalizations in (20r: whether a heavy syliable contains cpe o
bearing units and can thus suppart s complex tonal segquence will bs re
for ctress but not for meter or tempiatic phenomena.

b E

is proposal is on the right track, fhere wili be ne need to refer o
teus as & constituent within which sriiabic weignt E5 deter x

7; |l] I__!i [

uclesr Iy ts cantinue *o bhe gefinable for 25
zs maoras of high sorority, prodected by unconditionaily morsic segmente.

&. Conclusion

he outcome of thie study can now be summarizes., A di=+inttian betuween
car and non-pucliear ssgments is needed, which doss reduce to ihe
In e

!‘:L_ ot
ctian between moraic and non-moraic segments. This distinction shouid

cl
1
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not ke interpreted

within th

al iy RIcrr 3

structurally by means of & MNucleus zonstitusnt,

e framewark of
distinction neeecged +formaily is that belween
aic segments

g =fa?u~ and their poten

t sonority.

Finajl

the moraic restriction

Tial for segmental exir

T

i¥y &1 segments are p
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of two slots per
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