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The Controversy over Geminates and Syllable Weight

Stuarr Davis

3.L Introduction

(ne of the major areas of research in syllable phonalogy is syllable weight:
specifically, what types of syllables can function as heavy and how weight
is represented. The moraic view of the syllable is a widely accepied approach
for encoding syllable weight. Within this approach, it is generally agreed
that a short vowel constitutes a single mora while a long vowel is bimoraic.
With respect to consonants, however, there Is a COnlroversy over whether
the difference between a single consonant and a geminate (long) consonant
is one of inherent weight or of featural or other type of representation. On
the one hand, Hayes (198g) posits the moraic theory of geminates wherchy
a peminate consonant is underlyingly moraie but a single consonant is mot.
On the other hand, Selkirk (1990) posits the two-root node theory of gem-
inates whereby a geminate consonant is represented underlyingly as a con-
sonant linked to two oot nodes while a single consonant is linked to only
one root node, In an earlier view of geminates, developed in Clements and
Keyser (1983) and Hayes (1986), a geminale is represented as a consonant
linked to two skeletal slots, but a nongeminate is represented as a conso-
nant linked to a single skeletal slot. These three views are illustrated i
(1)-(3), respectively. (The following abbreviations are used: UR = underly-
ing representation, b = mora, ¢ = consonant, RN = root node, X = skeletal
slot. }

[ would like to thank Karen Baertsch, Dianiel Dinnsen, Yonusung Lee Jen Muller, Jaye
Padgett, John Paolillo, Alan Prince, and the participants of the Tiibingen workshop on the
syllable for discussion or comments on aspects of this chapter. T would also like 1o thank
the editors and Lhe relecees for their mpur All crmors are my own respoansibility,
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(1) Moraic theory of geminates (Haves 1084)
a. Geminate in UR
u
I
c
(Zeminate)
b. Single consonant in UR

(singleton )

(2} Two-root node theory of gemmates (Selkirk rogo)
a. RN RN
N
C
(geminadte)
b BN
I
c
(singleton)

(3) Two-skeletal position theory of geminates (Clemenis and Keyser 1983,
Hayes 1986)
. X X
LW
i

(geminate)
h. X
I
c
(sigleton)

Within Optimality Theory (OT), the theorctical framework assumed in
this chapter, the controversy over geminates continues. Baker | 1947), adopt-
ing the two-root node theory in (2), argues for the nonmoraicity of gemi-
nates based on the stress pattern of the Australian language Ngalakan.
Hume et al. (1997), adopting the theory in (3). argue against the morsai-
city of geminates based on the patlerning of initial seminates of the
Austronesian language Leti. In this chapter I focus my allention on the pat-
terning of geminales in Sinhala, an Indic language of Sri Lanka. 1 argue
that an optimality-theoretic analysis of Sinhala strongly supports the view
of geminates as being underlyinply moraic. The analysis of Sinhala that T
will present in section 3:2 not only argues for the moraic nature of gemi-
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aates but also helps to solve an interesting controversy in the Sinhala phono-
Jogical literature regarding whether the singular of the Sinhala inanimate
poun is derived from the plural (e.g, Feinstein 1o70, Rosenthall 1988, Ste-
riade 1993) or the plural derived from the singular (e.g., Pyatt 1g993). The
optimality-theoretic analysis shows that the plural does not involve an atfix
or a process; rather the difference between the singular and the plural 15
determined strietly by the phonology (i.e., the constraint ranking). In section
3.3 1 consider the evidence put forth by researchers like Baker (1997), Hume
et al. (19g7), and others who argue agamst the moraic view of geminates.
[ contend that the specific evidence cited either does not argue against geni-
inates being underlyingly moraic in an optimality-theoretic grammar, o, in
the case of Leti, points to the extraprosodicity of an edge element. Section
3.4 concludes the chapter.

3.2. Sinhala

In this section I present an optimality-theoretic analysis of the Sinhala inan-
imate plural that provides strong evidence for the underlying moraic nature
of geminate consonants. In section 3.2.1 | present and discuss the relevant
data. In 3.2.2 T detail the optimality-theoretic analysis that crucially assumes
the moraic character of geminates. Here T point out that the analysis offers a
solution to the controversy Tegarding whether the singular is derived from
the plural (e.g., Feinstein 1974, Rosenthall 1088, Steriade 1943) or whether
the plural is derived from the singular (e.g., Pyatt 1993, Davis 10g0a).
In section 3.2:3 | provide additional evidence for the underlying nature of
Sinhala geminates based on the pattern of genitive allomorphy. T then show
that the analysis of the Sinbala senitive is problematic given either the two-
root node theory of geminates in (2) or the skeletal theory of geminates
in (3)-

3.2.1 Data

A common pattern of inanimate plurals found in Sinhala is shown by the data
in (4) and (5). The singular noun must always occur with some suffix
(e.g., definite suffix, genitive suffix, cte.), whereas plurals can occur without
such suffixes. (The sources for the Sinhala data include Feinstein 1977, 1074,
Reynolds 1980, Pyatt 1993, Steriade 1993, Letterman 1994).
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(4) Singular noun {def) Plural GGloss
a. mal-a mal ‘fower
b. manik-2 mixnik ‘gem’
C. pot-2 pot ‘Book”
d. dawas-3 dawas ‘day’
g, TRE e ‘dark, night'
f olu-{w)a olu ‘head”
o, kaasi-(v)a kaasi ‘coin’
h. woppi-(y)a toppi ‘hat’
I, ispaasu-(w)a ispaasi  “peace, rest’
j. lmEnniim-2 ipeenniin  ‘teaching’
k. bim-a bin ‘ground’
1. amb-2 [a.mba] ag ‘mango’
m. kand-a [kanda]  kap ‘“trunk’
(5) Singular noun Plural Gloss
a. mull-a mulu ‘corner’
b. patr-a petl "area’
c. awurudd-a awurindu  ‘vear’
d, baDaginn-z baDagini  ‘hunger’
e waltt-a walu ‘eslate’
f kexl-a kz®li ‘piece’
£ WHS5-2 weesi ‘rain’
h. ginn-a gini ‘fire’
i redd-a redi “clath’
j.- pott=a potu ‘core’
k. bell-a beli ‘neck’
l. and-a [an.da] andu ‘fenece’

m. kand-z [kan.da] kandu *hill?

In the data in (4) the inanimate plural can be seen as consisting of just the
bare noun rool, as evidenced by (4a}-(4i); the glide shown in parentheses i
(40)~(4i) predictably occurs in hiatus. In (4§)—(4m) the word-final nasal is real-
ized as [g], reflecting a general condition on word-final nasals in the language;
that is. any final nasal must be velar (Reynolds 1980: 4). The nasals in
(41)~{4m) are traditionally viewed as being sinple prenasalized segments that
could be transeribed as /b and /"d/, respectively. As seen in the data, they
too are realized as the velar nasal in the plural. Thus, the plural in (4) is the
bare noun root; any word-final nasal is realized as velar in conformity with
the phonotactics of the language.

In (5) it does not appear that the plural consists of the bare noun root.
In (5a)—{5k) the noun roots all end in a germinale consonant, as evidenced
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by the singular forms The plurals of these end n a high vowel with the
ooi-final consonant degeminated. The apparent difference in the plural
formation from (4) can be viewed as reflecting an undominated constraint
in Sinhala against the surface appearance of word-final geminates. Conse-
guently, the plural form cannot surface as the bare noun root as in (4). What
occurs in [5), then, is degemination plus epenthesis. 1f we view 2 geminate
as being underlyingly moraic, the occurrence of epenthesis in (5) can simply
be viewed as an effect of moraic faithfulness. For example, the noun ToOL
fmull/ in (5a) would have two moras, One contributed by the vowel and one
by the geminate. Its plural form, [muilu], ikewise has two moras. The evi-
dence for epenthesis in (5). as opposed to saying that the final vowel reflects
a plural affix, is that the quality of the word-final high vowe! is completely
predictable. If the preceding vowel s back, the high vowel is [u]. 1f the
preceding vowel 15 front. then it is [i]. This, plus the fact that the forms in
{4) do not have an additional final high vowel in the plural, argues for the
epenthetic nature of the final vowel in (5). Thus, in (5) the input to the
plural is the bare noun roob Diegemination and epenthesis are phonologi-
cal effects.
The data in (51)-(5m) look different from the other data in {5) but can
he viewed the same way. lhe prenasal consopant in {51)-(5m) can be con-
sidered as underlyingly moraic. In the plural the prenasal demoraifies, and
epenthesis ocours Just as ‘n the other data in (5). The evidence that the pre-
nasal of the root is moraic in (51)-(5m) comes from the syllabification shown
for the singular, especially in comparison with {41}~(4m); the nasals in
(51)~(s5m) stand in coda position. Moreover, Steriade (1993) specifically pro-
poses that Sinhala data like those in (51)-(5m) have & nasal closure that is
moraic, while those in {4l)-{4m) are nonmoraic. Her evidence comes from
the spectrographic work on Sinhala by Ladefoged and Maddieson (1996).
which examined examples similar to (4) and (5). Ladefoged and Maddieson
show that nasal closures on singular words like those in (s5l)—{5m) are at
least twice as long as the nasal closures in (4l}-{4m). Given this difference,
the data in the former are indeed exactly like the rest of the data in (5).
The final consonant in the plural degeminates (or, rather, demoraifies), but
its mora is preserved through epenthesis. Since the final prenasal is not
moraic in (al)=(4m), the final consonant hecomes a velar nasal in the plural,
exactly as in (4)-{4k).

Given this discussion, we <an conclude that there is no affix marking the
Sinhala inanimate plural. The precise surface form of the plural in (4) and (5)
is determined by the phonology. The input Lo the plural would just be the noun
root. 1 show the specific input forms in { 6) for the first and last examples in

(4) and (5).

T T e

e P T
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(6} Input structure
L
|
a. mal (4a)
Hu
|l
b. mul (sa)
u
|
c. ka"d (am)

[1RES
| |
d. ka"d (sm)

Having established the nature of the input structurcs for the plural, we can
now consider an optimality-theoretic analysis.

2.2 Optimality-Theoretic Analysis

In this section 1 present the relevant constraints that are needed for the
optimality-theoretic analysis of the Sinhala inanimate plural and consider
the tableaux of the forms reflected by the input structure i1 (6). T show that
the analysis is unproblematic given the view that geminate consonanis are
underlyingly moraic,

In analvzing the Sinhala plural data in (4) and (5,1 need 1o make refer-
ence to the constramts shown in (7).

{7} Constraints

4 *GeEm# - Geminates are disallowed in word-final position.

b, Farme-it — Moras in the input and output correspond (Le., no mord
deletion or insertion).

¢, *V:— Long vowels are prohibited.

d, Der[Root Node] - A reot node in the output must have a correspon-
dent in the input (i.e., no cpenthesis).

e. Dep[xback] — The feature [tback] m the output must have a corre-
spondent in the input.

The constraint in (7a) disallows word-final geminates and is inviolable in
Sinhala, It is very common for languages thal have geminates Lo prohibit
them in word-final position. Such languages include Biblical Hebrew,
Japanese, Italian, and Trukese. The constraint in (7b) is a constraint on moraic
faithfulness requiring input and output moras 1o correspond, This militates
against the insertion or deletion of moras, Faithfulness constraints of this type
are posited by MeCarthy and Prince (1g9s) and Rosenthall (1g97)- (7b) is 8
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high-ranking constraint in this analysis and seems reflective of the phonology
45 a whole since phenomena like vowel deletion that eliminate a mora or
isertion processes that add moras appear Lo be quite rare in Sinhala phonol:
ogy. Moreover, as seen by the data item in (5f), long vowels do not shorten
i closed syllables in Sinhala, thus suggesting that moraic faithfulness is
indeed high ranking. The constraint in (7c) is not inviclable in Sinhala as seen
by data with long vowels, such as in (4e). (42), and {50). However, it plays an
important role in our analysis of the plural in (5) so as to rule out candidates
with long vowels, such as the hypothetical [muul] for the plural of (5a). The
constraint in (7d) is a low-ranking constraint that militates against the occur-
rence of epenthesis. The constraint in (7e), which does not seem to be cru-
cially ranked. prohibits the insertion of a [+back] feature. Its effect can be
secn in (5) where the inserted vowel takes an the backness value of the pre-
ceding vowel. (That is, the epenthetic vowel in (5) shares the [back] [eature
with the preceding vowel.)

In (8), 1 show the tableau for the plural form of (42) where the input [orm
of the plural is the noun root, 1 discuss the arguments for the constramt
ranking as they anse after sach tableau.

TR

(8) /mal/—|mal] ‘flowers’ (4a)

it | Farre-u | *Gem# V. | Der{Root 'Dr.?[:il:u:r.k}'
| | Node]
Imal!
T
i
er g, mal |
[ ]
|.L IJ- 1 - .:
| oA
| b mea Ju

The actual output in (8a) is faithful 1o the input. It does not violate any
relevant constraint. Any other candidate, such as that in (8h), would incur
a violation of some faithfulness constraint. A fableau like that in (&)
accounts for most of the plural forms for data like those in (4). The tableau
in (8) does mot provide evidence for the specific ranking of the con-
straints since the winning candidate does not violate any of the relevant

Constraints.
In (g), we show the tableau for the plural form of {5a). As in (8), the input
form consists of the noun root; the final geminate is viewed as being under-
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Ivinaly moraic, (1n the moraic representation of the input and the various can-
didates in the tableaux 1 include a subscript for each mora so as to make clear
whether moraic faithfulness is being respected. )

Hy by Hiky
1
fg) J/mu I/ —[muly] ‘corner’ (4a)
TRRTH Farrs-p “GEM# I *V: I Der[Rool | Der{tback]
T i) Node]
fmu U
I 1 .
a Wl ot |
|1
mu |
[mull]
b p ¥
|
mul
1 |
o * |
\/ i
mul |
[rvwud] :
(AR TIR TN vl * |
| [ |
mul u |
1
[mullu] !
o, W I =
|
mu | u
By . *|
|
mul i [ |

The tableau in (g) is quite revealing of how the phonology alone deter-
mines the nature of the plural form. The input in (g} is like that shown in (8).
It is just the noun root. However,in (9) the root ends in & moraic (g__uu.nnatu,'l
consonant, Hence, the faithful candidate in (ga) cannot surface since it has a
fatal violation of *GEes#. One possibility is simply to degeminate the final
consonant, as reflected by the candidate in (gh). Such a candidate is phono
tactically zood, as can be seen by its resemblance to (8a). However, ﬂ_‘Jﬁ
candidn-iu _latally violates the moraic faithfulness constraint and so fails
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to surface. Thus the constrainis *GeEm# and Farmmi-|L must each outrank
pip|Roor Nopg] (i avoid epenthesis), which is the constraint violated by
the winning candidate in (ge). Candidate (ge) is a realistic possibility because
it avioids violating moraie faithiulness by preserving the mora as part of a long
vawel. Moreover, a candidate like {(gc) is phonotactically possible in Sinhala
given that the language has long vowels in closed syllables (as in (5f) and
words like [haal] ‘uncooked rice™). That candidate (ge) fails to surface as the
plural constilutes a ranking argument for the constraint *V: being higher
ranked than Der[Roor Nopg|. Candidate (od) is also phonotactically per-
missible, but it is ruled out because it has one more mora than the input form
and thus fatally violates the moraie faithiulness constraint. The choice then
is between candidates (o) and (of). Both respect moraic faithfulness in that
they do not add or subtract moras from the inpul. They both violate low-
ranking Dep[Roor Nope] in that they have an inserted vowel. However,
candidate (gf) is eliminated because of its violation of Dep[xback] in that the
feature [—buuk[ 15 added. Candidate {ge) does not violate this constraint since
it acquires its backness feature from the preceding vowel, Thus we see from
the tableau in (g) how the phonology alone determines the form of the plural,
given the noun root as the input

The constraint rankings that emerge from tableaw in (g} are given in
[1x).

(10) o *Gemf=> Dep[Root Node] (Evidence: comparison of (ga) with (o))
b. Fami-u == Der[Root Node] { Evidence: comparison of (gh) with (g2))
o *Vize Dep[Root Node] (Evidence: comparison of (gc) with (ve))

While a specific argument regarding the relative ranking of Fams-p-and *V:
does not emerge from the tableau in (g), the fact that long vowels do not
shorten even when in closed svllables (as in (5f)) provides evidence for the
ranking of FArTH-lL over *V:. | am unaware of any evidence that indicates the
relative ranking of Farri-j and *Gem#. Based on (9) and (10}, bath are high
ranking.

Finally, as mentioned previously, the constraint Der[tback]| is not critically
ranked with respect to the other constraints. T place it with Der[Root Nade]
in the tableaux {or clarity.

[n dealing with data containing word-final nasal consonants ((4j ) —{4m)),
we need 1o make reference to two other constrainis:

(11) a. Fivav-n - Word-final nasals must be velar.
b. InENT-Prace — Place features in the input and output are identical,

The constraint in (11a) requiring word-final nasals to be velar is high ranking
in Sinhala since all word final nasals are velar. Trigo (1088) notes that the
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phenomena of word-final nasals being velar is not uncommon cross-
linguistically and may be reflective of the glidelike character of a coda nasal
that is not followed by a homorganic consonant. The constraint in (11b) is
lower ranked than (11a) and would be viclated any time a word-final nasal
changes its place of articulation to become a velar, as in the plural forms
of {47)-(4m}.

The tableau for the data item in {4m}, where the input has a final nasal, is
shown in (12).

1 i
I I
(12) /kand/ - [kap] ‘trunks’ {4m)

13 |"!IN.-"|L~1]! Farrd-g| *Gem# | *V: | Ipent- | Dep Der |
| | Prace | [Root | [Zhack]
fkand/ MNode)
u . I
! : |
= 3. kan i |
! [
TSR ] - !

b, kandu

i s |
|

c. kand

The plural for the form in (4m) is accounted for unproblematically. The faith-
ful candidate in (12c) would violate the undominated constraint, reqguiring
final nasals to be velar. (Recall from the discussion in the previous scction
that all nasal-plus-stop sequences in Sinhala are viewed as prenasalized
stops.) The candidate in (12b) violates moraic faithfulness. Thus (12a). with a
final velar nasal, surfaces as the actual plural even though it violates IDENT-
PLacE. (The exact ranking of IDENT-PLACE is not crucial other than that it
must be ranked lower than FivaL-n.)

In (13) is the tableau for the data item in (sm) where the input has a final
prenasal that is moraic,
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R
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||
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ka.ndu

Ew K

' kandi :

The evaluation of the car
ing, The faithful candidat
the constrainl against wo
nasals to be velar: The ca
of moraic faithiulness. TI
against long vowels, The ¢
faithfulness by adding an
(13¢) and (13f), bath of +
of the final epenthetic
violation of Dep[tback]. |
plural cutput is determin
just the noun root. Cri




Stuart Daviy

100 URCOmMmon Cross-
aracter of a coda nasal
s constraint in (11b) is
ime a word-final nasal
as in the plural forms

put has a linal nasal, is

DERT- | Dep DEw

"Lace | [Root [-rh.ﬂu:icil
Moda]
=

blematically. The faith-
d constraint, requiring
n the previous section
ewed a5 prenasalized
1ess. Thus (12a), with a
augh it violates ToeNT-
icial other than that it

re the mput his a final

GEMINATES AND SYLLABLE WEIGHT

(13) /ka nd/— [kandu] hills" (5m)

Hi .Ul-l Hi: Ky

[T A Fruat-n | Farrg-p | =Gess =\ InENT | Dep Dep
| 1 ' Prace | [Root | [£back]

fka nd! Node] |

IR T
| |
ka nd
[ka nd]

B
|
kan

G My
A% E
kap :
[kaan] ' =

s TR F T
il
ka m.du
[kan.du] |

LT T

ka.ndo

kandi | | |

The evaluation of the candidates for the plural form of (sm) is quite reveal-
ing. The faithful candidate n (13a) is ruled out because it would violate both
the constraint against word-final geminates and the constraint requiring final
nasals to be velar. The candidate in (13b) is ruled out because of its violation
of moraic faithfulness. The candidate in (13c) fatally violates the constraint
against long vowels. The candidate in (1 3d) violates the constrainl on moraic
faithfulness by adding an extra mora. The choice, then. is between candidates
(13} and (13f). both of which violate low-ranking Der{Root Node] because
of the final epenthetic vowel. However, since | r3f) imcurs an additional
violation of Dep[+back], (13¢) surfaces as the winner. Apgain, we see that the
plural output is determined strictly by the phonolagy, given that the input is
just the nmoun root. Crucial for the analysis is that the Sinhala geminate
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consonants are underlyingly moraic. On this analysis, the only difference
between the underlying prenasal consonant in (4m) and (sm) is that the one
in (5m) is moraic whereas the one in (4m) is not. That is, they are exactly like
the rest of the data in (4) and (5), where the roots in (5) end in Mmoraic con-
sonants while those in (4} do not,
As for the singular forms, their input would consist of the noun root plus
2 suffix. such as the definite suffix, the genitive suffix, and so on. The con-
straint ranking that we have established results in the correct singular output.
The tableaux in {i4) and (15) show the singular forms of (4a) and (3a),
respectively,
lli Rl
| |

(14) /mal+ a/ - [mala] ‘the flower’ (4a}
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The optimality-theoretic analysis presented in this section helps 1o solve @
controversy regarding the proper analysis of the inanimate plural. As I poinl
out in section 3.2, in the optimality-theoretic analysis of the Sinhala 1nani-

mate plural there is no affixation or plural process. The precise shape of the
plural is determined by the phonology, that is, the constraint ranking with the
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{nput consisting of just the noun root. However, this has not been the view
of previous research on the Sinhata inanimate plural, none of which is done
in OT. On the ane hand, researchers like Pyatt (1993) and Davis (19g9a). fol-
lowing the description of Fairbanks et al, (1968), have analyzed the plural as
being based on the singular. On the other hand. Feinstein (1977, 1979) has
maintained that the singular form 15 actually derived from the plural.
Feinstein’s analysis has been adopted in more recent discussion on Sinhala
by such researchers as Rosenthall (1g88), Steriade (1993). and Letterman
(1994). Rosenthatl {1988: 280) in particular refers Lo the definite morpheme
44 the singular morpheme. The optimality-theoretic analysis argues against
hoth of these positions.

In previous rescarch, Pyall (1993) and Davis (1009a) posit similar analy-
ces of the Sinhala inanimate plural whereby the plural is formed from the sin-
gular by a delinking process in which the root-final consonant degeminates
(or demoraifies), with a final vowel being subsequently inserted whose back
ess value agrees with that of the last root vowel. On this view. the inanimate
a5 an input Tequirement that the final consonant be geminate. But the
eorctic analysis that 1 have offered i this section shows that the
a special plural process but rather is just @ con-
syay (i.e., the constraint ranking}.

In the analysis of Feinstein (1977, 1g79), which is adopted by Rosenthall
(1588), it is proposed that the singular form is actually derived from the plural.
Feinstein posits thatall the nominal roots in (5) end in a glide, /w/ or fyi. The
underlying representation for [mulla] and [mulu] in (sa) and for [bells] and
[beti] in (5k) are shown in { t6a) and (T6b), respectively. (The suffix is argued
to be fa/ underlyingly by Feinstein though it surfaces as |2] as seen from the

data in (4) and (5}-)

n
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optimality-th
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sequence of the normal phonol

(16) Singular neun Plural  Gloss

4, foulw-a/ jmulw/  ‘corner’

b. Mbely-al Toely/ ‘neck’
The suffix that appears in (16) 18 referred to by Rosenthall (1988) as a sin-
gular suffix, though traditionally it is considered to be a definite marker (and
it cannot co-occur with plurals). The suffix is viewed in (16) as being artached
{0 4 noun root to make it singular. Feinstein posits rules of ghde assimilation

and voealization to account for the surface forms of the singular and plural.
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root-final ghde posited in the underlving form, as exemplified in (16a) and
(16b), is completely predictable. It is /w/if the preceding vowel is back, and it
is (vl if the preceding vowel is front. That the nature of the underlying glide as
a fwl or fy/ is completely predictable in Feinstein's research seriously calls into
guestion the validity of his analysis, given that one would not expect redun-
dant information of this type to be part of the underlyving representation. Con-
sequently. ] maintain that the optimality-theoretic analysis ofiers a new insight
into the problem of the Sinhala inanimate plural by showing that there is mo
special process or morphology associated with the inanimate singular-plural
pairs in (4) and (5)- The output farms are just determined by the phonology
(i.c., the constraint ranking) given Lthe noun root as the input,

3.2.3 Genitive Allomorphy and the Nonmoraic View of Geminates

Tn this section 1 provide additional evidence for the underlying moraic nature
of Sinhala geminates based on the patlern of genitive allomorphy. T then show
that the analysis of the Sinhala genitive is problematic eiven either the two-
rool node theory of geminatesin () or the skeletal theory of peminates in (3).

In Sinthala, the genitive suffix has two allomorphs, |-e] and [-ee]. In (17),
we see examples of words that take the allomorph [-e], and in (18) are exam-
ples with the allomorph [-ee].

(17) Sinhala genitive allomorph [-&]

Noun roote  Genitive  Gloss Syllabification

a. mudal- mudal-e  ‘the fund's’ mu.da.le

b. paar- paur-g ‘the street’s’  paire

co pawl- pawl-¢ ‘the family’s’  pawle

d. petl- paEtl-e ‘the side's’ paLle

g pott- pott-e ‘the core’s’ pok.te

. and- and-e ‘the fence’s”  ande

g, kand- kand-¢ ‘the ill’s’ kan.de

{(18) Sinhala genitive allomorph [-ee

Noun roots  Genitive  Gloss Syllabification

a, mal- mal-e2 ‘the flower’s’ malge
b, pot- pot-ce ‘the book's'  po.tee
¢, amb- amb-ge  ‘the mango’s’  a.mbec
d. kand- and-ee  “the trunks’  ka.ndee

The generalization regarding the allomorphy pattern shown in (17) and (18)
is relatively straightforward. If the noun rool contains more than a single
mora. as in (17), the allomorph is [-e}; if it contains just a single mora. then it
is [-ee]. First consider (17). The item in (17a) is representative of nominal
coots that are two syllables or longer. With such nouns the genitive is always
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[-e]. The roots in {17h)={178) are all monosyllabic, but they are bimoraic,
hecause they either contain a long vowel, a diphthong, or a geminate. Each
of the roots would be underlyingly bimoraic given Hayes's (1989) moraic
algorithm, In particular the roots with geminates in (17d)-( 17c) would be
himoraic since the vowel of the root constitutes a mora and the peminate con-
stitutes a mora. The roots in (17€}-(17g) are also bimoraie since in these Tools
the prenasal is underlyingly maraic. This can be demonstrated for these forms
since we noted their plural forms in (51)-(sm}. In contrast. the roots in (18)
are lexically monomoraic. Only the single vowel in these roots contributes a
mora. The roots are monosyllabic and do not contain long vowels, diphthongs,
or geminates. The prenasals in (18c) and (18d) are not moraic. This can be
clearly observed in the plural forms in (4l-m). Thus, we see that the genitive
is realized as [-ee] if the nominal root is monomoraic; otherwise, the genitive
surfaces as [-¢].

The generalization regarding the genitive allomorphy is relevant because
the generalization is difficult and awkward Lo express given a nonmoraic view
of geminates, such as the skefetal view in (3) or the two-root node theory in
(2). For example, if one sees a geminate as consisting of a consonant linked
to two skeletal slots, as in (3), then one might posit that the genitive is [-¢]
far forms in which one root node branches to two skeletal slots; however, thal
would handle neither bisyllabic roots like (17a) nor roots with tiphthongs
like (17¢). Moreover, an analysis based on (18) suggesting that noun Tools
with three or fewer skeletal slots take |-ee] as genitive would make a wrong
prediction regarding (17f). Similar problems would arise if one tried to state
the generalization under the two-root node theory of geminates given in (2).

What seems to be happening with the Sinhala genitive is that there 1s «
weight requirement demanding nouns in the genitive to surface with al least
three moras. The three-mora requirement is specific to the genitive and not
to nouns in general, The genitive suffix is underlymngly /-e/, When it suffixes
onto a monomarphemic root fike in (18), it undergoes lengthening so that the
penitive noun actually surfaces with three moras. Consequently, the genitive
provides an ideal test to see which roots are treated as monomoeraic and which
are not. Thus, the grouping together in (17) of monosyllabic nominal roots
containing peminates, diphthongs, and long vowels with rools containing
more than a single syllable reflects not the number of skeletal slots or root
nodes but the fact that such nominal roots contain more than one mora. This
grouping provides strong evidence for the underlying moraic. nature of
peminate consonants

3.3. The Nonmoraic View of Geminates within Optimality Theory

So far in this chapter T have argued. based on an analysis of geminate-

relaled phenomena in Sinhala, for the underlying moraic nature of
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geminate consonants within OT. In this section T want to consider a couple
of cases in the optimality-theoretic literature that have been used to argue
against the underlying moraic analysis of geminates. T discuss the case of
the initial geminates of the Austronesian language Leti, which Hume et al.
(1997) argue to be nonmoraic, and then I discuss work on stress like that
of Baker (1997) where geminates do not behave as moraic. In the case
of Leti, | argue that the nonmoraic behavior of initial geminates
documented in Hume et al. can be understood as a case of word-initial
extraprosodicity. 1 maintain that stress systems in which geminates pattern
as nonmoraic do not provide evidence against the underlying moraic nature
of geminates bul rather result from the role of certain high-ranked
consiraints.

3.3.1 Evidence from Leti against the Moraic Representation
of Geminates

Hume et al. (1997), working in an optimality-theoretic framework, provide
evidence against the moraic representation of initial geminates in Leti. Their
main argument centers on Leti having a minimal word condition that requires
lexical wards to be minimally bimoraic. Leti also permits geminate conso-
nants in word-initial position. Hume et al. argue that if initial geminates were
moraic then one would expect to find words Tike |[ppe]. which consist of an
initial geminate followed by & short vowel. Such words would be bimoraic if
geminates contribute a mora. However, Leti has no such words. Consc-
quently, Hume et al. claim that Leti initial geminates are not moraic and
that such evidence argues gensrally against the moraic view of geminates as
in (1)

T want to show in this section that Leti initial geminates arc more pro-
perly analyzed as being extraprosodic. This becomes clear if we compare Leli
with another Austronesian language, Trukese, which also has initial geminates
and a minimal word constraint. Consider the data in (19) and (20) from
Trukese. (The data are based on the Central Lagoon dialects and come from
Goodenough and Sugita 1980 and Dyen 1940, 1965. The discussion here owes
much to the insights of Churchyard 1991 and Hart 1gy1, both working in
nonlinear derivational phonology. See Davis and Torretta 1908 for a detailed
optimality-theoretic analysis of Trukese.)

{19) Underlying Chutput

representation  form  Gloss Wrong output

a. /maa/ [maa] ‘behavior’ *ma
b. flesl [tzg]  ‘islet “tg
¢ fool [oo] ‘omen’ *0
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{20] Underlying Output Suffixed form
representation form Gloss -n = relational

a. /ttoof [tto] ‘clam (sp.)’ [ttoo-n]

b, /ECaal |&Ea) “blood’ |EEaa-n]

c.. fssa0f [s53] ‘thwart of a canoe’  [ssaoon]

Trukese has a general process whereby a word-final fong vowel shortens. as
ceen in (20). However, as (19) shows, shortening does not apply if the result
would be monomeoraic, because Trukese has a minimal word constraint that
requires nouns Lo be himoraic. That the word-final vowel does shorten in (2a)
strongly suggests that the initial geminate is moraie. That is, an output like
[tto] in (20a) is bimoraic. with a mora being contributed by both the vowel
and the geminate, Morcover, it would be difficult to account for the differ-
¢nce between (1g) and (20) with either the two-root node theory of semi-
qates in (2) or the two-skeletal position theory of geminates in (3). It might
be suggested that the minimal word constraint could be one on the number
of root nodes or X-slots with the requirement that words must have at least
three. This works for the data in (zo); the forms underlying have four root
nodes (or four X-slots), so vowel shortening is allowed. However, a problem
for this view is the form in (19¢) (/oa/ - [oo] ‘omen’), This word only has two
root nodes, not three. Clearly, the companison between (19) and (20) shows
that the geminate is adding weight to the forms in (20). This is best captured
by the moraic theory of geminates shown in (1).

Now let us consider Leti, which has imitial geminates but lacks words con-
sisting of an initial geminate followed by a short vowel, such as [ppe|. Hume
et al. (19g7) maintain that the lack of such words argues against the moraic-
ity of geminates. Here, following Davis (19gob). I maintain that Leti 15 dil-
ferent from Trukese in that the initial geminates of Leti (but not Trukese) are
extraprosodic and that this is supported by the phonotactics of Leti, 1o see
this, we can compare Leti geminates and word-initial clusters with those in
Trukese. In Leti, underlving geminates only occur in word-initial position (Jen
Muller, personal communication). In Trukese, they occur in both word-initial
and word-internal positions. Moreover. in Trukese, word-initial clusters other
than geminates do not oceur {(with the exception of & few loanwords). Ward-
initial clusters are pervasive in Leti, allowing for almost any possible sequence
of two consonants at the beginning of the lexical word. There are no sonor-
ity restrictions on what these two consonants can be. The two consonants in
a word-initial sequence can be an obstruent + sonorant ([pn, pl. pr, tm, tl, tr,
v, vl, vr]), a sonorant + obstruent ([mb, ms, mv, ns, 15, rv]), a sonarant + sono-
rant ([mr. or, tm, o, rl]), and two obstruents ({pt, tp. pk, kp. tk, kt]). Further-
more, as Hume et al. show, in phrase-intemnal pasition the initial consonant
of the cluster svllabifies with the preceding ward. Given this patterning, one
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could realistically analyze the first consonant of a word-initial cluster in Led
as being extraprosodic. The initial consonant of such a cluster s unrestricted
and can be identical to the following consonant. This means that the word-
initial geminate of Leti consists of a sequence of identical consonants, the first
consonant of the sequence would be extraprosodic just like the first conso-
nant of any other word-initial cluster. Such an analysis would explain the
ahsence of Leti words like [ppe] or any other word of the shape CCV. With
initial extraprosodicity these forms would not comply with the bimoraic
~inimum. Given that underlying geminates only oceur word-initially in Leti
and given the general phonotactics of word-initial clusters in Leti discussed,
| conclude that Leti presemis a different type of situation from Trukese
and Sinhala. Conseguently, we can maintain that geminaics are normally
underlyingly moraic; however, there may be cases, such as Leti, where the
language has extraprosodic cONsonants with geminates patterning with such
COnsSonants,

3.3.2 Stress Evidence Against the Moraic Representation
of Geminates

(me argument against the moraic representation of seminates in the
preaptimality-theoretic literature comes from stress. As independently noted
by Selkirk (1990) and Trapnel (1got), if geminates are underlyingly moraic
we would expect languages with stress systems wherehy svllables with
long vowels and syllables closed by peminates would patiern together as
heavy. This would be expected in a language where stress Is sensitive to syl-
lable weight, but where coda consonants do not generally acquire a mora.
However, according to Selkirk (1990) and Tranel (1901). such languages do
not seem to oceur. While Davis (1994) has shown that there are languages
whereby only syllables with long vowels and those closed by geminates
pattern as heavy with respect o sLress. there are nonetheless guantity-
sensitive languages that systematically 1gnore syllables closed by geminates
Consider the data from Selkup in (21).

{21} Selkup (Halle and Clements 1g83)
a, qumégi  ‘two human beings’
b. icigo ‘to work”
¢ wesmit  Cwe work’
d. quminik ‘human being (dat.)
¢, Amirna ‘eats’
£ ucikkak ‘L am working’

In Selkup, primary stress falls on the rightmost heavy syllable. A cve
syliable does not count as heavy for stress, even if it is closed by a geminatd,
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a. ciwi Hiver
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c. piRaminu ‘sand
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as seen in (21f). As noted by [ranel (1gor), if stress is targeting himoraic
syllables and peminales are underlyingly moraic, then the second syilable
in (21f) would be the rightmost himoraic syllable, Both the vowel and the
geminate would contribute a mora to the second syllable. That (21f) does
pol receive siress Secms 1o provide evidence against the moraic theory of
geminates. However, In an optimality-theoretic framework the inertness of
syllables closed by a geminate for stress does not really argue against the
mnoraic theory of geminates; rather it would just be a consequence of certain
high-ranking constraints that have the effect of ignoring the bimoraicity of
any CVC syllable. As Steriade (1ggo: 275) suggesls, some languages may
restrict the sel of stress-bearing segments 50 that such scgments also must
he tone-bearing, “for reasons that are clearly related to the fact that pitch
s one of the main realizations of metrical prominence.” Thus, Steriade con-
cludes that in a language like Mongolian a CVC syllable is bimoraic, but
for it to attract stress it must contain two tone-bearing elements (i.e.. vowels
and perhaps other sonorant segments, as discussed in Zec 1995). Steriade’s
suggestion can be incorporated into an optimality-theoretic approach

hich there is a constraint that restricts pitch realization 1o vocalic

m W
ace stress on any CVV syl-

clements. Such a constraint would choose to ol
lable over any syllable closed by an obstruent, even if that obstruenl were
part of a geminate. Thus, the lack of second-syllable stress in (21f) of the
Gelkup data does not reflect on the underlying moraicity of geminate
consonants.

More recently, Baker (1097), working within O1, argues against the moraic
representation of geminates based on the stress pattern of the Australian
language Nealakan. Consider the data in (22).

{22) Ngalakan (capitalized consonants are postalveolar)

a. ciwl Tiver’ m. kaNTdlppuru  ‘female plains
b. cérala “women's ceremony’ Langaroo’

c. piRamunu ‘sand goanna’ 1, cdkanta ‘female plains
d. cilapir ‘red ant (species)’ kanguaroo’

e, kipuy ‘sweat (n.) o, mlruNTuc semu’

f puriTci ‘water python p. galogko!? ‘encalyplus’

g, miRdrppu? ‘crab’ g. pamuccilo ‘sibsection term’
h. puTalke? “hrolga (hitd)' r. capatta “ortoise (sp.)
1. kipiTkulue ‘frogmouth (bird} s moLoppol  ‘catfish (sp.)

j, macapirka ‘plant {sp.)’ t. npdNalpay ‘and moreover’
k. LiRkurca ‘vine (sp.) u, kiNalk swhite his’

|, calpurkic ‘fish (sp.Y v. kappuRk ‘dry’

The data in (22a)-(221) show that primary stress in Ngalakan falls on the lefi-

most (nonfinal) heavy syllable; atherwise, it falls on the initial syllable. The
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data in (zzm)-{22v) are quite interesting. The data in (22m)-(22p) show that
a syllable elosed by a nasal homorganic to the following consonant (ie, a
partial geminate) does not count as heavy, The data in (2ag)-(225) show that
a syllable closed by a geminate also does not count as heavy. (2at) shows that
a syllable closed by a glottal does not count as heavy, and (220)—(22v) show
that a final syllable can count as heavy if it ends in two consonants The
Ngalakan data are unusual because closed syllables are treated as heavy
unless they are closed by a geminate or partial geminate. That is, the only
closed syllables that are picked out for primary stress are ones where the coda
consonant 15 heterorganic to the following consonant, Thus, it would seem
that geminates do not contribute a mora at all, while coda consonants in
general do. Such data appear to provide evidence against the moraic repre-
sentation of geminates.

Baker (14g7), in his analysis of the Ngalakan stress pattern in (22), refers
to a high-ranking constraint, CrisrEpnce-y, This constraint requires moraic
scements to have a crisp edge (i.e., it must be affiliated to a segment that
is not place linked). Given that the only codas that would respect
CrisPEDGE-1 are ones that are heterorganic to the following consonant, the
constraint will not pick out any coda that shares place features with the fol-
lowing onset, While this pattern of stress is of some interest (especially since
it is not observed in Haves 1gos), it is actually not incompatible with the
view thal geminates are underlyingly moraie. It is just that in Ngalakan they
may not surface as moraic so as o respect CrisPEDGE-IL. Alternatively, one
could analyze the Ngalakan stress pattern as making reference not to moza
structure but direetly to consonantal place. This is supported by the obser-
vation that svllables closed by glottals do not attract stress, as in (20t). Thus,
for a closed syllable to attract stress the coda must have its own place
features. Syllables closed by geminates, partial geminates, and glottals
would not have codas with their own place features. Again, such an analy-
sis does not necessarily argue for the nonmoraicity of underlying geminaies
Consequently, while the Ngalakan stress pattern ignores geminates it does
not constitute evidence against the underlying moraic nature of geminate
consonants.

3.4. Conclusion

The issue of the representation of geminale consonants has been controver
sial within OT. Baker (1g97) and Hume et al. (1997) specifically argue against
the moraic representation of geminate consonants. In this chapter 1 argued
for the position that geminate consonants are underlyingly moraic within a7
optimality-theoretic grammar. In support of this 1 offered detailed optimality”
theoretic analyses of geminate behavior in Sinhala, where 1 specifically
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of geminates put forth by Baker (1997) and Hume et al. (1997). 1 demon-
¢rated that in the case of Ngalakan the stress evidence does not argue aganst
geminates being underlyingly moraic in an optimality-theorelic grammar, and
in the case of Leti the evidence points to the extraprosodicity of an edge
clement. With the possible caveat regarding the extraprosodicity of an edge
element, as in Leti. the arguments and analyses presented in this chapter
provide strong evidence for the view that geminates arc always underlyingly
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