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On the Proper Characterization of ‘Nonconcatenative' Languages

Abstract

Nonconcatenative languages have been claimed to employ a special type of phonological spreading of a
consonant over a vowel, which assumes a representation that segregates consonants and vowels on
different planes. | argue that this type of spreading can and must be eliminated from the theory, by
reducing it to segmental copying as in reduplication. Crucial to this reduction is the notion of gradient
violation of constraints in Optimality Theory (Prince & Smolensky 1993), and the notion of
Correspondence with its particular application to reduplicative morphology (McCarthy & Prince 19953).
The reduction is demonstrated in detail for Temiar, one of the main indigenous languages of Malaysia,
notorious for the complexity of its copying patterns. Extensions of the proposal to Semitic languages are
also discussed. Two main theoretical implications of this reduction are then developed. First, the
distinction between concatenative and nonconcatenative languages need not and should not be encoded
in terms of the special phonological mechanisms of consonantal spreading over avowel, applying under
planar segregation. Second, the locus of the distinction is found to be, instead, in the mode of affixation
employed in nonconcatenative languages, namely, a-templatic reduplicative affixation. This type of
affixation is predicted, though heretofore undocumented in the typology of word formation.

1. Introduction

Current phonologica theory claims that nonconcatenative languages are phonologically specia. In
these languages, a configuration such as C,\VC,, where the two consonants are identical, may result
from an autosegmental operation that spreads the root of a single underlying consonant over two C
positions (see 1). This type of spreading is known as ‘long-distance consonantal spreading,’
henceforth LDC-spreading. LDC-spreading is thought to proceed unobstructed by the intervening
vowel because vowels and consonants are represented on different planes. This representational

hypothesis is known as V/C planar segregation. Both LDC-spreading and V/C planar segregation

are considered to be unique to nonconcatenative languages.

1. V/C planar segregation

\|/-Root Vowsel plane
X X X (output: CVC) Skdeon
I
C-Root Consonant plane



The effect of LDC-spreading is thus to create a copy of a segment over intervening segmental
material, an effect similar to that found in the phenomenon of reduplication. Similarity
notwithstanding, L DC-spreading and reduplication have been attributed to unrelated mechanisms
of the theory. In LDC-spreading, copying is the apparent effect of double linking of a single
consonant to two skeletal positions. In reduplication, copying literally creates a second instance of
aconsonant. Thetwo mechanismsexist within different components of the grammar, LDC-spreading
in the phonologica and reduplication in the morphological component.

My goal in this paper is to show that there is a redundancy in the theory which admits two
distinct operations of segmental copying, and advocate its elimination by reducing LDC-spreading
to the same forma mechanism asin reduplication. Crucia to this reduction is the notion of gradient
violation of constraintsin the framework of Optimality Theory of Prince & Smolensky (1993). | then
examine the implications of this reduction for the typological distinction posited between
concatenative and nonconcatenative languages. | argue that thisdistinction is not formally expressed
in terms of the specia phonological mechanisms of LDC-spreading and V/C planar segregation, but
rather in terms of the special mode of reduplicative affixation employed in nonconcatenative
languages. Reduplicative affixes in these languages are a-templatic, in the sense that there is no
prosodic requirement imposed on the shape of the affixes. The identification of thistype of affixation
fillsapredicted but heretofore undocumented typological gap in the theory of Prosodic Morphology.

This paper is organized as follows. Section 2 introduces the Optimality theoretic notion of
correspondence, which has so far been successfully employed to characterize the cross-linguistic
facts of templatic reduplication, and which will play a central role in the analyses throughout this

paper. Section 3 begins the main part of this paper by a detailed examination of the redundancy



between the two copying mechanismsin Temiar, one of the main indigenous languages of Malaysia
(Benjamin 1976). | chose to consider Temiar because of three reasons. First, the language is
notoriousfor the complexity of its copying patterns, and despite important attempts (M cCarthy 1982,
Brosdow & McCarthy 1983), it has so far resisted a satisfactory account. Second, Temiar has been
argued to require the full deployment of both copying mechanisms, LDC-spreading and
reduplication. Finally, the facts of the language illustrate in a striking way the inadequacy of the
derivational approach to copying, while at the same time demonstrating the special type of affixation
that | will identify as the general characteristic of reduplicative affixation in nonconcatenative
languages.

The main part of section 3 presents a unified analysis of segmental copying in the verbal
morphology of Temiar. The analysis builds on an understanding of the basic prosodic and
morphological properties of the language developed here for the first time. All instances of
segmental copying are analyzed in terms of a single notion of correspondence. The full range of
patterns emerges from the interaction of correspondence constraints with other constraints expressing
independently established regularities of the language. Section 4 discusses previous analyses of the
language, demonstrating in particular the superiority of the correspondence approach to copying over
derivational alternatives.

Section 5 argues that the elimination of LDC-spreading and its geometric premise of V/C
segregation is not only possible but in fact necessary. Reconstructing the argument for having both
LDC-spreading and reduplication in the theory, | expose the weaknesses of its premises and the
conceptual problemsthey raise. | argue, in addition, that the theory admitting L DC-spreading and

V/C planar segregation fails to explain the fact that whenever L DC-spreading has been claimed to



apply, it spreads the whole consonant and never one of itsindividual features. These problems are
resolved under the proposed unification since it is clear that segmental copying, as in reduplication,
targets only whole segments, not individual features.

Section 6 devel ops the typol ogical consequences of the elimination of LDC-spreading and V/C
segregation. It begins by examining some basic patterns of segmental copying in Semitic. These
languages were thought to provide another type of motivation for V/C segregation, due to the
traditionally assumed distinct morphological status attributed to consonants and vowels. Irrespective
of the status of this assumption, the same basic reduction of LDC-spreading to copying via
correspondence extends to these languages as well. | conclude that the distinction between
concatenative and nonconcatenative languages need not and should not be encoded in terms of the
specia phonological mechanisms of V/C segregation and LDC-spreading. Rather, the distinction is
identified with a special type of reduplicative affixation employed in nonconcatenative languages,
where reduplicative affixes are not specified for any prosodic target, their exact realization being
determined by the constraints of the particular language. Finally, section 7 concludes with asummary

of the main arguments and results of the paper.?

2. Correspondencein Optimality Theory
Faithfulness in OT expresses the fact that related grammatical forms, such as Input/Output and

Base/Reduplicant, tend to beidentical. Correspondence theory of McCarthy & Prince (1995a) gives

2 This paper makes no claims about the representation of true geminate consonants, generally assumed to
involve double linking between two skeleton-adjacent positions. It is only long-distance geminates that | argue should
not be represented as doubly linked structures. See [t6 & Mester (1993) on the status of true geminatesin OT.
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formal content to the notion of faithfulness’. Correspondence defines a relation between two forms,

as stated in (2) below.

2. Correspondence: Given two segmental strings S, and S, correspondenceisarelation 92 from

the segments of S, to those of S,. Segments o of S, and B of S, are referred to as correspondents

of one another when o 97f3.

A correspondence relation imposes a number of constraints requiring identity between the two
segmental strings. Two basic correspondence constraints are given in (3) and (4) for the

Base(B)/Reduplicant(R) correspondence relation®.

3. MAxBR _
Every segment of B has a correspondent in R.

4. DEPPR
Every segment of R has a correspondent in B.

Perfect correspondence istotal reduplication, asin Axininca Campa nata-nata‘ carry’ (copied
segments are boldfaced), which fully statisfies MAX®® and DEPPR. Deviations from perfection are
found when the reduplicant copies less than the whole base, violating MAX®R, or when the
reduplicant contains segments which are not part of the base, violating DEPPR. Both cases of violation
correspond to well-attested phenomena, partial reduplication and prespecified reduplication
respectively. In Temiar, the simulfactive aspect form c'a.c’vc? derived from the verbal base c'vc?,

copies only asingle consonant of the base, causing two violations of MAX®R because /v, ¢/ are not

3 For the motivation of revisi ng the original OT PARSE/FILL conception of faithfulness, see McCarthy & Prince
(1994b) and McCarthy (1995).

4 It is to be kept in mind that an independent set of the same constraints holds for the Input/Output
correspondence relation, namely, MAx'® and DEP®. For extensions of correspondence theory to faithfulness relations
between output forms see Benua (1995), Flemming & Kenstowicz (1995), and McCarthy (1995) (cf. Burzio 1994).
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copied. Moreover, the output contains /a/ which is not part of the base, a violation of DEP?R.
Other constraints evaluate the quality of the identity between correspondent segments over

featural and prosodic dimensions, asin (5) and (6) respectively.

5. IDENTBR(F) . _ _ _ _
A segment in R and its correspondent in B must have identical values for the feature [F].

6. SROLE
A segment in R and its correspondent in B must have identical syllabic roles.

Featural identity may be violated because of higher ranked constraints imposing specific
demands on the featural make-up of a correspondent segment. In Temiar voiceless stops are
nasalized to become more sonorous in the coda position due to a constraint specific to codas, CODA-
CoND. When a copy of the base-final consonant is affixed, as in yaap ‘to cry’ yem.yaap, the
consonant is thus nasalized: IDENT®R(nasal) is violated because of the higher ranked CobA-COND.

SROLE in (6) isinviolated inTemiar and fully determines the choice of copied consonants. When
a base consonant is copied and placed in onset position, it is the first consonant of the base that is
chosen for copying, asin c'a.c'vc®. But when the copied consonant is placed in coda position, asin
c'ec®.cvc?, the final consonant of the base is chosen for copying instead. Violations of SROLE are

found, for example, in Ilokano plural reduplication pu.sa‘cat’, pus-pu.sa‘cats , where/s/ isin the

coda of the reduplicant but is an onset in the base.

In the following analysis | will show how to account for the entire range of copying patternsin
the verbal morphology of Temiar using the same unitary notion of correspondence, extending its use
to the domain of nonconcatenative languages. | will aso provide support for the basic
implementational choices proposed in current Correspondence Theory, and in particular for

restricting correspondent elements to segments and not to features of segments. Most importantly,



| will argue that any derivational approach to the facts of Temiar relying on an interleaving of
morphological and phonological operations is bound to miss significant generalizations, directly
captured by the Optimality theoretic model via the paralel application of morphological and

phonological constraints.

3. Temiar Verbal Morphology: A Unified Account of Segmental Copying
Temiar [tmeer] isone of the main Austroasiatic languages of Malaysia. It belongsto the Mon Khmer
family which, together with the Munda languages, comprise the Austroasiatic family (Ruhlen 1987).
The Mon Khmer family includes eleven groups, one of which isthe Adian languages spoken in the
Malaysian peninsula®. The Adlian branch isfurther divided into Northern, Central, and South Adlian
languages. The Central Adlian subfamily includes about twenty languages. Grammatical descriptions
of these languages are limited to Jah-Hut, Semai and Temiar. Of these three, Temiar has been

described in the most detail, in Benjamin (1976), and will be the main focus of this paper.®
Temiar has two main dialects, Northern and Southern. The description in Benjamin (1976) is
based on the Northern diaect spoken in the Betis and lower Perolak valleys of the Kelantan region.
Thisis also the diaect spoken by the Temiar announcersin the Orang Asli (Aslian Man) service of
Radio Malaysia. It should be noted that the speakers of thislanguage call themselves Senoi Serok,

meaning Inland or Hill People. To avoid confusion, | will continue to use the name Temiar employed

® See Jenner (1969) on Khmer, Svantesson (1983) on Kammu, and Lombardi (1991) on Kambodian.

® See Diffloth (1976a,b) for brief descriptions of Jah-Hut and Semai respectively. It is clear from these
descriptions that the morphologies of Jah-Hut and Semai are very similar to that of Temiar. Finally, Nicole Kruspe at
the University of Melbourne, currently involved in fieldwork on the South Adlian language Semelai, informs me about
the close similarities of thislanguage to Temiar.



by Benjamin and Diffloth, whose descriptions of Temiar and other closely related Adlian languages
provide the sources of this analysis.

In the Austroasiatic branch of Mon Khmer, Adlian languages have the most developed
morphologica systems. In fact, the nonconcatenative morphology of Temiar has been characterized
as extremely complex (McCarthy 1982). It includes avariety of intricate combinations of infixations
and copies of consonants, found in particular in the two main aspects of the language, the
simulfactive and the continuative. It is perhaps not an accident that the only thorough analysis of this
morphology to dateisthat of McCarthy (1982). This section attempts a new approach to the verba
morphology of the language. Subsection 3.1 introduces its basic prosodic properties, discusses the
verbal paradigms, and uncovers significant generalizations in the locus of affixation of the
simulfactive and continuative morphemes. These generalizations will enable for the first time a
unified analysis of segmental copying in the morphology of the two aspects, as presented in
subsection 3.2. All segmenta copying isinduced by a correspondence relation holding between the
segments of the base and the segments of the affix, obviating the mechanism of LDC-spreading,

thought to be necessary in previous analyses of the language.

3.1. Basic Prosodic and Mor phological Properties
Temiar has two types of verbal bases, biconsonantal and triconsonantal, shown in (7), where | also

givethe CV pattern of the verb for future reference. The superscript ‘i’ in the CV pattern indicates

the relative order of consonants and “." stands for syllable boundary.

7. CV pattern  Example Gloss
a. Biconsonanta clvc® koow ‘tocal’
b.Triconsonantal ct.civcd slog ‘to lie down’
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Biconsonantal bases consist entirely of one syllable. Triconsonantal bases are bisyllabic,
exhibiting the special type of underlyingly voweless syllable found in Aslian (and Mon Khmer)
languages. In s.log the consonant /¢ isthe onset of a syllable, called aminor syllable, as opposed to
thefinal major syllable of the word, which contains a phonologically specified vowel. Examples of
words with one-consonant minor syllables are shown in (8a-c) (ignore for the moment the phonetic
forms, which | discuss below). In (8d), t.lek, t isthe onset of the minor syllable, followed by the
major syllable lek. Morphologica operations, involving infixations of consonants, can create closed
minor syllables, consisting of two consonants as shown in (8d-f). In (8d), the minor syllableis br

with /b/ asits onset and /r/ asits coda.

8. at.lek ‘to teach’ [ta.lek] d. br.caa? ‘to feed’ [ber.caal]
b. b.hyj ‘quilty’ [be.huj] e. cb.niib ‘going’ [ceb.niib]
c. slog ‘toliedown’ [ssa.log] f. t7.taa? ‘old men’ [te?.taal]

According to Benjamin, phonetically minor syllables surface with two predictable vowel
gualities. Open minor syllables are transcribed with the vowel [8] as in (8a-c), and closed minor
syllables with the vowel [€] asin (8d-f). It is clear that minor syllable vowels have no phonological
status. This can be seen in the way these vowels surface in morphological variants of aword. In (9),
showing part of the voice/aspect paradigm of s.log ‘to lie down’, the minor syllable vowels [a/€] are
freely substituted by other vowels provided by the morphology or by each other, conditioned

apparently only by syllable structure in the latter case.

9. a[se.log] ‘toliedown’ c.[serlog]  ‘toliedown-CAUS!
b.[salog] ‘toliedown-SIM. d. [sa.reg.log] ‘to liedown-CAUS.-CONT.’



In (9b), when the vowel affix /al is added to the verbal base of (9a), the [8] in the minor syllable of
[se.log] changesto [&]. In (9c), when the consonant affix /r/ is added, the vowel [a] changesto [€].
Finally, (9d) shows the same alternation in the inverse direction, where the vowel [€] of [ser.log]
turnsto [8]. This[a]/[¢] oscillation has no phonological basis.

Following the generally accepted view in Mon Khmer languages, | will thus assume that these
vowels are not specified underlyingly, but are the phonetic redlizations of a syllable with no
phonologically specified vowel’. Thisis aso the assumption in Diffloth’ s descriptions of two other
Senoic languages, Semai and Jah-Hut, which are closely related to Temiar®. Specificaly, | will
assume that the phonological representation of minor syllablesisas shown in (10), where the nucleus
has no phonological specification and is interpreted by the phonetic component of the grammar

based on the syllabic context.

10. o)

C (©
Syllabic structure can always be unambiguoudly assigned because every syllablein Temiar must

have an onset and complex syllabic margins are not allowed. Thus when there is only one consonant,

" Southeast Asianist James Matisoff who introduced the term ‘sesquisyllabic’ (meaning, one and a half

syllables, Matisoff 1978) for words like s.log ‘to lie down’ also agrees with this interpretation of minor syllable vowels
(p.c., May 20, 1995).

8 Thereis evidence suggesting that Benjamin’s categorical ‘[8] in open/[€] in closed’ transcription of minor
syllable redlizations may be an oversimplification of the range of minor syllable vowel qualities. In the closely related
Senoic languages, Semai and Jah-Hut, Diffloth notes that minor syllable vowels have various transitional qualities,
depending on their context. For example, in Semali, /k.7egp/ ‘red centipede’ is realized phonetically as [ke?eep]. As
Diffloth (1976a:233) characteristically notes, “the main vowel ¢: starts where /k/ ends and ends where /p/ begins; the
glottal stop is superposed at some time during the utterance of the vowel.” This ‘anticipation’ of the vowel of the major
syllable Diffloth finds to be a characteristic of all Adlian languages. Other transitional minor vowel qualities noted by
Diffloth include around [u] in the context of labial consonants and a high front [i] before palatal consonants.

10



asin t.lek ‘to teach’, that consonant is the onset of the syllable and when there are two consonants,
asin br.caa? ‘to feed', the first is the onset and the second is the coda of the minor syllable. This
simple syllabic structure can be captured by the two standard constraints of the basic syllabic theory

of OT shown in (11) and (12). These two constraints are never violated in this language.

11. ONS
Every syllable must have an onset.

12. * COMPLEX
No more than one segment may associate to any syllabic margin.

Another prosodic property of Temiar isthat major syllables appear dwaysin the final position,
bearing the word stress, and preceded by an optional sequence of minor syllables. Thisisagenera
property of the Mon Khmer family. Since stressin Mon Khmer istypically final, this property can
be seen asa specia case of awidely attested tendency of languages to reduce their vowel inventories
in unstressed positions. Typical examples of inventory reductions from stressed to unstressed
positions cross-linguistically include, the seven to five vowel reduction of Italian®, the six to four
reduction of Rumanian, the five to three reduction in Sicilian, and the eight to six reduction in
Turkish. In Temiar unstressed positions, corresponding to minor syllables, the vowel inventory is
reduced to just two predictable qualities [e/€]. The issue of how to expressthis generalization using
current resourcesis a problem beyond the scope of this paper. Here | will smply use the constraint
1-v in (13), as a cover name for the set of constraints that may lie behind the Temiar (and Mon

Khmer) generalization.

°Inthe prestressed position, the vowel inventory of Italian reduces further to three vowels.

11



13. 1-v

Thereis only one specified vowel (hence one major syllable) per word.

| now turn to the morphological properties of the verbal paradigms. There are two voices, active

and causative. For each voice, there are three aspects, perfective, smulfactive, and continuative. The

aspectual paradigm of the active voice is shown in (14).

14.
a. Perfective

b. Smulfactive

c. Continuative

Biconsonantd

clvc?
koow ‘to call’

ctaclvc?
ka.koow
cic?.clvc®
kw.koow

Triconsonantal

ct.cvc?
s.log ‘to lie down’

clta.cvc®
salog
cicd.cive®
sg.log

The unmarked perfective aspect consists of the verbal base alone, (14a). This perfective is then the

base for the formation of the two other aspects, the simulfactive and the continuative. The

simulfactive aspect in (14b) is marked by the vowel /a/ and in the biconsonantal case a copied base

consonant. The continuative aspect in (14c) involves only copying of base consonants.

The aspectua paradigm of the causative voice is shown in (15).

15.

Base (Act. Perf.)

a. Perfective

b. Smulfactive

c. Continuative

Biconsonantd

clvc?
koow ‘to call’

tr.ctvc?
tr.koow

traclvc?
t.rakoow

t.rc’.clvc?
t.rw.koow

12

Triconsonantal

ct.cvc?
slog ‘toliedown’

clr.civc?
sr.log
ctracivc®
sralog
ctrcd.cvc?
srg.log



The perfective aspect is formed from the corresponding active perfective base (repeated in 15 as the
Base) by addition of the affix /tr/, (158). This affix is subject to alomorphy, as shown in the case
of triconsonantal bases, where it appears as an infixed /r/*°. Asin the active voice, the simulfactive
and continuative are formed from the perfective base. The smulfactiveis again marked by the vowel
infix /al, (15b), and the continuative by copying of various base consonants, (15c).

Animportant property in these paradigms concerns the locus of affixation of the ssimulfactive
and continuative morphemes. In al simulfactive patterns the affix /al appearsimmediately to the | eft
of the mgjor syllable of the base, as shown by the forms enumerated in (16a). The continuative
patterns have a copied consonant also immediately to the left of the mgjor syllable of the base, as

shown in (16b).

16. a Simulfactives: c'aclv¢® clacic® t.raclvc? ctracic?

b. Continuatives: c'c’.c'vc® c'cd.civc trct.clvé®  ctréd.cved
The generalization that stands out isthat a new segment (/& or a copy of a consonant) appearsin the
rime position of the prefinal syllable. This is a robust property of the language, applying to all

continuative and simulfactive forms™. | propose to capture it with an alignment constraint, requiring

©VThe allomorphy of the affix /tr/ in the perfectivesis prosodically driven. | assume in Gafos (1996) that the
perfective outputs are subject to a constraint that requires them to be no more than two syllables. To satisfy this
constraint, part of the causative affix /tr/ may be left unparsed. Similar instances of allomorphy are found outside the
Asdlian branch of Mon Khmer, as for example, in Kammu causative and nominal affixation (Svantesson 1983). The
overarching generalization in all these casesis that affix allomorphy is preferred to base allomorphy.

1 Thereis one case, out of the twenty-four total patterns, where this property is not observed in one dialectal
variant of the continuative in the Kelantan region. This is the pattern nc3.c'.cvc®, where the copy of the base-final
consonant is not aligned with the | eft edge of the major syllable c?vc®. The ‘regular’ pattern is ct.nc®.c?vc?, found in the
Perak region. Thisis a striking case of dialectal variation because the rest of the patterns are the same in the two
dialects. In forthcoming work, | show how this variation follows from supposing that the two dialects have the same
constraint ranking but different paradigm structures, formalized by correspondence rel ations between two lexical forms.
Specificaly, the Perak pattern c'.nc®.cvc® isin a correspondence relation with the nominal perfective base c'h.cic3while
the Kelantan pattern nc®.c'.c?vc® isin a correspondence relation with the verbal perfective base c'.c>vc® (Gafos 1995b).

13



that the right edge of an affix must be aligned with the left edge of the major syllable of the base.
This major syllable, being stressed, is the head of the prosodic word (Prwd) in Temiar. The
constraint can then be stated in the alignment schema of McCarthy & Prince (1993b), asin (17). This

constraint applies throughout the verbal morphology of the ssmulfactive and continuative.

17. ALIGN(Affix, R, Head(Prwd), L)

The right edge of an affix must be aligned with the left edge of the prosodic head of the base.
(henceforth, a-HEAD)

Apart from this, there does not appear to be any particular prosodic requirement on how these
affixes surface in the various outputs. The smulfactive isrealized with the vowel /a/, and in the case
of biconsonantals with a copy of a consonant of the base as well. The continuative, on the other
hand, is always realized with a copy of at |east one base consonant. The following analysiswill show
that the simulfactive and the continuative affixes are both reduplicative and specified as consisting
of asingle (segmental) Root node. The only difference between the two is that in the smulfactive
the Root is phonologically specified to be the vowel /a/, while in the continuative it is not. This
differenceisillustrated in (18a) and (18b) respectively.

18. a Simulfactive affix: Root b. Continuative affix: Root

!’i (no featural content)
It will be seen that the fact that in the continuative the Root is realized with a consonant follows from
the interaction of independent constraints on the prosody of the language. In fact, all other

differences between the simulfactive and continuative patterns will follow entirely from the

interaction of the independently established prosodic regularities, expressed by * CoMPLEX, ONS,

14



and 1-v.*2

| conclude this section with a discussion of the productivity of the verbal paradigms. Not al
bases appear in all possible forms of every paradigm. Benjamin notes that ¢'.c?vc® bases “ commonly
lack perfective forms, or they exist only in the causative form” (1976:168) and that it is hardly the
case that every root exhibits al possible forms of every voice. This appears to be a general property
of the so-called nonconcatenative morphological systems. McCarthy (1979:239), on Arabic, notes
that it is“anidiosyncratic property of any root whether it can appear in aparticular binyan.” Aronoff
(1994:124) makes the same observation about the Hebrew Binyan system, noting that “few if any
roots actualy occur in al five magjor binyanim.” Finally, Prunet (1995:2) identifies this lack of full
productivity as one of the main characteristics of Semitic morphology.

At least in Temiar, this phenomenon can usually be ascribed to the semantic incompatibility of
the stem with the aspectua category. Benjamin notes that, where the meaning alows, all these forms
are productive, with the exception of the causative simulfactive which occursin certain crystallized
forms only, and even then usually with a non-transparent meaning (i.e. different than implied by the
inflectiona category). Even thisform, however, frequently occursin expressives (Benjamin 1976:
170), and thus is highly productive in ordinary conversation, stories and song lyrics. It seems safe
to conclude then that when stems do not exemplify all possible patterns the reasons are primarily

semantic, and not related to the complexity of the form per se.

2 The alignment constraint on the placement of the affixesin Temiar essentially requires that the Root node
of the affix be in the rime position of the prefinal syllable. Hence, in operationa terms, the aspectual morphology of
Temiar can be seen as the addition of a morato the base. Lombardi & McCarthy (1991) have argued on the basis of
cross-linguistic evidence that the “theory must recognize an operation of mora prefixation” (1991: 61). This operation
is found in two Muskogean languages, Choctaw and Alabama, and also in two Austronesian languages Balangao and

Keley-i. In these languages, asin Temiar, the added morais a so realized with segmental material of the base.

15



To sum up, the three basic properties of Temiar which will be crucial to the analysis are as
follows: every syllable must have an onset (ONS), complex syllabic margins are not alowed
(*ComPLEX), and every (output) word must contain only one specified vowel (1-v). Finaly, thebasic
generalization about the locus of affixation in the simulfactive and continuative patternsis that the

affix appears aligned with the left edge of the mgjor syllable of the base («.-HEAD).

3.2. Segmental Copying Derived by Correspondence
This subsection presents afull analysis of the simulfactive and continuative aspects, in that order.

In the smulfactive forms of (19) there are two voices, active and causative. Each voice exhibits two

possible patterns, a biconsonantal and atriconsonantal. Copies of consonants are shown in boldface.

19. ACTIVE Biconsonantal Triconsonantal
a Base clvc? ct.civc?
koow ‘to call’ slog ‘to lie down’
b. Simulfactive cta.clvc? ctacivc®
kakoow salog
CAUSATIVE Biconsonantal Triconsonantal
c. Base tr.ctvc? clr.civc®
tr.koow sr.log
d. Simulfactive tracivc? ctracivc®
t.rakoow sralog

All simulfactive forms have a prefinal syllable with the vowel /&/, a clear violation of the
congtraint 1-v, expressing the family-wide generalization of Mon-Khmer languages that allows only
for one syllable with afully specified vowel. This provides us with the first ranking argument in the
analysis. Let me assume that the input of the simulfactive consists of the segmental expression of
the aspect, namely, the vowel /a/, and the base. For example, in the case of an active triconsonantal

base the input will be as shown in the upper left corner of tableau (20) below.
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20. Ranking argument: MAX'© >> 1-v

Input:  a, ct.civc? MAX'© 1-v
a ct.civcd *|
b. = clacvc *

Constraint 1-v favors a candidate like (20a), where the input vowel /a/ does not surface in the
output. This candidate, however, incurs aviolation of MAXx'® which requires that every segment in
the input must have a correspondent segment in the output. Candidate (20b) is in perfect
correspondence with the input but incurs aviolation of 1-v. The two constraints are thus in conflict.
To choose the correct candidate, MAX'® must dominate 1-v, i.e. MA¥ >> 1-v.13 The prosodic
regularity expressed by 1-v is thus violated under specific morphological conditions. It is
nevertheless evident in the rest of the language and it will be shown to play an active role in the
morphology of the continuative aspect.

The output c'a.c®vc? is otherwise unrevealing. The vowel /al is simply prefixed to the major
syllable of the base as required by «-HEAD. Similarly, the smulfactive of the causative voice,
ctracivcin (19d) isformed from the corresponding causative base c'r.c?vc® in (19c) by affixation

of /al according to the demands of «-HEAD. The only difference between the causative c'.ra.c?vc?

13 The same ranking accounts for the fact that despite the requirement of 1-v, in the lexicon of Temiar and other
Adian languages, one finds bisyllabic words with phonologically specified penultimate vowels (Jah Hut: talon * python’;
Semai: takooy ‘alizard’; Temiar: halab ‘to go downriver’, Diffloth 1976a). These prefinal vowels are underlyingly
present because their qualities are unpredictable, and hence the ranking MAx'© >> 1-v ensures that they will appear on
the surface. Such words are not found in the rest of Mon Khmer.

14 Comparethisto aparametric theory of inviolable conditions and repair strategies, where constraints are either
“on” or “off” for the whole language (Paradis 1988). In such a theory this situation cannot be coherently characterized.
Ons, for example, is“on” for every syllablein Temiar, i.e. it is never violated. Other constraints, however, like 1-v may
be violated under certain conditions.
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and the active c'a.c®vc® is that the base of the former has one more consonant in its minor syllable,
i.e. causative c'r.c?vc® versus active ct.c?vc®. This causes the causative output to contain one more
minor syllable, asin c'.rac/c. An alternative output, c'ra.cvc®, with acomplex onset is excluded
because * COMPLEX is undominated. Moreover, ¢t or any other consonant of the causative base
cannot be |eft unparsed because this would incur a violation of the undominated MAX'. It is easy
to see that the other causative simulfactive output pattern of biconsonantalsin (19d), t.racvc?, is
similar in all respectsto ct.ra.cvcd.

Consider now the active simulfactive of biconsonantals c'a.c'vc? in (19b). Affixation of /a/ here
is accompanied by a copy of a base consonant. The constraint «.-HEAD will require that /al bein a
prefinal syllable, which is then required to have an onset because constraint ONS is undominated.
This then explains the presence of the new consonant in the output. It also shows that this consonant
is not part of some output template specific to the simulfactive, as has been assumed in previous
analyses of these facts (M cCarthy 1982, Broselow & McCarthy 1983), or even part of some prosodic
requirement imposed on the shape of this particular affix.

The affix isthus only partially specified in the input as/a/ and its surface realization is |eft to
be determined by the grammar of the language. It remains to be explained why the needed onset is
a copy of a base consonant. | propose that the ssimulfactive affix is reduplicative in the sense that
there is a correspondence relation between it and the base. This correspondence relation is what
dictates copying. More specifically, constraint DEPPR requires that the onset of the prefinal syllable
be a copy of a base consonant. Had the needed onset been a ‘default’” consonant, asin Ta.clvc?, it
would have no correspondent segment in the base, aviolation of DEP®R. The situation is depicted

formally in tableau (21) below.
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21. Active simulfactive of biconsonantals; copying induced by DEP®

Input:  a, c'vc? ONS DEPR

a ac'vc? * *(a)

b. Taclvc? *(@)*(T)!
c. == claclve? *(Q)

Since /al of the affix does not correspond to any base segment there is aviolation of DEPPR for each
one of these candidates. Candidate (21a) has affix /al prefixed to the mgjor syllable of the word. No
onset is provided for the prefinal syllable, however, which causes afata violation of ONS. Candidate
(21b) provides an onset by epenthesizing an unmarked consonant /T/ with no correspondent in the
base. This causes a second fatal violation of DEP?R. Finally, candidate (21c) avoids a second
violation of DEPP® by copying a base consonant. ONs and DEPP® are unranked with respect to each
other.

For copying of the consonant to take place, an additional ranking must be established. Creating
acopy of asegment introduces another instance of the original segment, inheriting its markedness.
Following Prince & Smolensky (1993), | will assume that segments have markedness characterized
primarily by their place of articulation. Let PL/x stand for a segment with  place of articulation.
The Markedness Hierarchy in (22) directly expresses the fact that certain consonants (usually the

coronals) are less marked than others by aranking of the *PL/y constraints.

22. Markedness Hierarchy
Some ranking of *PL/Labial, *PL/Dorsal, *PL/Coronal (usualy in this order)

Hence, for copying to take place, the markedness violation of the copied segment must never
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be serious enough to block copying of the consonant, epenthesizing an unmarked /T/ instead. In other
words, the dependence requirement must be ranked higher than the markedness violation of the
copied segment. Using the symbol *PL/x™** for the highest constraint(s) in the markedness
hierarchy, the ranking ensuring that copying is never blocked by the markedness of the copied
segment is DEPPR >> *PL/xM** (which isin turn ranked higher than *PL/x™™™, the constraint for the
markedness of the least marked segment /T/).

Consider now the fact that in the rest of the simulfactive outputs, c'a.cvc?, t.racve, and
ct.rac®vc?, no copying takes place. In previous analyses this has been taken as evidence that the
simulfactive involves no reduplication at al and that the copying of the consonant in cla.clvc? isthe
result of a completely unrelated mechanism, namely, LDC-spreading. A crucia tenet of OT,
however, isthat constraints are gradiently violable. In particular, MAXBR, which requires that every
segment of the base have a correspondent in the reduplicant, shows different degrees of violation:
in cta.cvc® no segment of the base is copied, incurring four violations of MAX®R | and only one
consonant is copied in c*a.clvc?, incurring two violations of MAXBR. Some constraint(s) must then
be forcing these violations.

As discussed above, copies of segments incur markedness violations. The more segments are
copied the less optimal the output becomes. In Temiar copying is minimized. For example, in
cta.c'vc?, a consonant is required in the output because of undominated ONS, but in'c ac Vic no
consonant is required because the base already contains ¢! that can serve the role of the needed onset.
Thus no copying takes place. If it did, asin the alternative output c*.c?a.c?vc®, it would incur the
additional violation *PL/c?. MAX®R must then be ranked lower than the markedness constraint of

the least marked segment, *PL/x™™ >> MAXER. This ranking has the effect of minimizing copying
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which takes place only when the presence of a new consonant is required by higher prosodic
constraints of the language, in this case, ONS.

Two crucia ranklings have thus been established. DEPPR >> *PL/xM*%, forcing copying instead
of epenthesis of default consonants, and *PL/x"'™™ >> MaAXER, minimizing the number of copied
segments. Since, by definition * PL/xM** >> *PL/x™N, the overall ranking is DEP?R >> *PL/y >>
MAXBR, where *PL/y isavariable for any constraint of the markedness hierarchy* . Tableau (23)
formalizes the preceding discussion in terms of the proposed constraints. (I only show the additiond

violation of markedness caused by copying or epenthesis under the constraint *PL/y).

23. Active ssmulfactive of biconsonantals

Input:  a, clvc? ONS DEpP?R *PL/y MAXxER
a aclvc® * *(a) ok
b. Taclvc? * (@) (T)! *(T) —_—

c. = claclvc? *(a) *(ch) *

d. clvétaclvc? x| *(@ *(@©)*W)*(@)

e.ww claclvc? *(a) *(c) *

Candidates (23a-c) have already been discussed in tableau (21). Candidate (23d) copies the whole
base, satisfying MAX®R completely but at the expense of violating higher ranked constraints
Finally, candidate (23€) is so far predicted to be an alternative optimal output (at least in those cases

where *PL/c! >> *PL/c?).

15« PL/y is, in other words, the encapsulation of the Markedness Hierarchy. See Prince & Smolensky 1993,
section 8.4.

16 A variant of this candidate, clv.c?a.c'vc?, avoidsthe onsetless syllable but causes afatal violation of another
undominated constraint, SROLE, to be introduced below.
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| thus turn to the question of what determines the choice of the consonant to be copied, namely,
the choi ce between the two possible candidates cta.c'vc? and a.clvc? Apart from DEPER, the copied
consonants in these two candidates satisfy another constraint of correspondence theory, which
requires that correspondent segments be featurally identical. This in fact is a constraint family,
IDENTBR(F), satisfied here for every feature F. The constraints IDENTER(F) thus cannot be involved
in the choice between the two candidates. Aside from their featural composition, however, segments
in the output come equipped with other prosodic properties such astheir syllabic roles. | propose that
thisis the property of segments which determines the choice between the two candidates. Putting
alternatives aside for the moment, the relevant constraint is SROLE, requiring that correspondent
segments have identical syllabic roles.

Tableau (24) shows how SROLE determines the choice of the copied consonant. In (24a) the
copied ¢ is parsed as an onset while ¢ in the baseis parsed asacoda. In (24b) both ¢! and its copy

are parsed as onsets. In Temiar SROLE is never violated, and thus | will assume it is undominated.

24. Choice of copied consonant

Input: a, c'vc? SROLE

a c?a.clvc? *|

b. = claclvc?

Note that there is a potentia alternative to the analysis just proposed in terms of the constraint
shown in (25).

25. ANCHORING (McCarthy and Prince 1994a)

Correspondence preserves alignment in the following sense: the left/right peripheral element

of the Reduplicant corresponds to the left (right) peripheral element of Base, if the Reduplicant is
to the left/right of the Base.
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ANCHORING is meant to capture a generalization about the copying and association rules of
operationa theories of reduplication (Marantz 1982, McCarthy & Prince 1986). The generalization
isthat reduplicative prefixes copy base material from the left edge of the base, while reduplicative
suffixes copy from the right edge of the base. The continuative forms, however, provide the crucial
evidence that thisis not the relevant constraint in Temiar. When the copied consonant is placed in
onset position, asin the simulfactive cta.c'vc®, the copy starts from the leftmost segment of the base.
But when the copied consonant is placed at the coda position, as in the continuative c'c.cvc?, it is
the rightmost segment of the base that is chosen for copying. This then showsthat it is not the edge
of the basethat is crucia here but the prosodic role of the copied segment (i.e. in Temiar SROLE >>
ANCHORING; in the Semitic patterns discussed in section 6, the inverse ranking will be at work).

Turning to the analysis of the continuative aspect, consider the four patterns, two for the active

and two for the causative voice, shown in (26).

26. ACTIVE Biconsonantal Triconsonantal
a. Base clvc? ct.civc?
koow ‘to call’ slog ‘to lie down’
b. Continuative cic.clve® cicd.cive®
kw.koow sg.log
CAUSATIVE Biconsonantal Triconsonantal
c. Base tr.clvc? clr.civc®
tr.koow sr.log
d. Continuative t.rc2.clvc? ct.rcd.cvcd
t.rw.koow srg.log

It is clear from al four continuative outputs that the choice of the copied consonant(s), is
determined by SROLE. There are two other interesting observations that can be made about these
patterns, stated in (27).
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27. a. Only consonants are copied (i.e. the base vowel is never copied).

b. The number of copied consonants varies. In the case of c'vc? there are two
consonants copied. In all other casesthereis only one consonant copied.

Regarding (274), consider the continuative of triconsonantals in sg.10g. Recall that the continuative
affix isrequired, under o.-HEAD, to be prefixed to the major syllable of the base. Asin the case of
the simulfactive, | will assume that the continuative affix is reduplicative. | argue here that the
continuative affix should not be specified for any segmental content, being simply an empty Root
node whose realization is determined by the grammar of the language. Noting that the affix is
invariantly realized with a copy of at least one base consonant, it could perhaps be specified to be
some sort of consonantal segment’’. However, this fact follows from the regular prosody of the
language. Indeed, if the affix was realized by a copy of a vowel, a second syllable with a vowel
would be created, aviolation of 1-v. The language evades this violation by realizing the affix with
aconsonant. (I argue below that the affix also lacks a prosodic target).

The situation is expressed formally in tableau (28), where the segment realizing the affix is
underlined, and boldfaced if it isacopy of some other segment. In the input shown in this tableau,

o indicates the continuative affix, a Root node with no segmental content™,

28. Continuative of triconsonantals; 1-v in action

Input: o, c'.civc? 1-v DEpP?R *PL/y
a c'v.civc? * *(v)
b. c'T.cAvc? *(T)! *(T)
c. w cc.Avcd *(c)

Y This, in fact, has been suggested in the analysis of Broselow & McCarthy (1983).

18| assume, of course, asuperordinate constraint that requires empty Root nodes in the input to be filled with
segmental material, technically FILL¥™™ or FILLP**® of Prince & Smolensky (1993), section 9.1.2.

24



Candidate (28a) realizes the affix with a copy of the base vowel /v/, aviolation of 1-v, while (28b)
fillsit with adefault consonant /T/, aviolation of DEP®R. Finally, (28c) avoids both violations by
copying a consonant of the base.

Recall that 1-v is dominated by MAXx'®, and thus violated in al simulfactive outputs as
established earlier in the analysis. In the case of the continuatives, on the other hand, 1-v playsan
activerolein determining the optimal candidate. This difference arises from the fact the simulfactive
ispartialy specified as/a/, while the continuative has no prespecified phonological content. It isthus
left to the grammar to determine the content of the affix, and hence constraints determining the
regular prosody of the language, like 1-v, play an active role in choosing the optimal candidate.

The second observation noted in (27b) highlights the difference between the two active
continuative patterns in (26b), namely, the biconsonantal c'c.c'vc? and the triconsonantal ¢c'c®.c?vc?.
As in the corresponding simulfactives c'a.c've® and ca.cve, the biconsonantals copy one more
consonant than the triconsonantals. Thisis because in the case of biconsonantals the affix isrealized
as/...c.cvc?/, according to the demands of «.-HEAD and 1-v, and the prefina syllable then needs
an onset because ONs is undominated. This onset is provided by copying a base consonant for the
same reasons as in the simulfactive, namely, DEPPR. Asin the case of the simulfactive cla.c'vc?, the
copied consonant is not part of some output template specific to continuative formation or part of
some specification on the prosodic shape of the affix itself. It is instead required by ONS, an
inviolated prosodic property of thelanguage. The emergence of the biconsonantal active continuative

form c'c.c'vc? is expressed in tableau (29), evaluating the more relevant candidates.
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29. Continuative of biconsonantals (affix realizations are underlined)

Input: o, clvc? ONS DEpPPR *PL/y

a gc.clvc® * *(c?)

b. TeT.cve? * 1 *(T)*(T)

c. Tecclve? x| *(T) *(c)
d.  cleT.clve? *1 *(T)*(c)
e. = clgci.clvc? *(ch)*(c?)

Candidate (29a) realizes the affix with abase consonant placed in the coda position of an onsetless
syllable, causing afatal violation of ONs (the phonetic minor syllable vowel [€] is shown in this
tableau to make clear that ¢ is placed in the coda position as required by o-HEAD). Candidates (29b-
d) realize at least one of the consonants of the prefinal syllable by epenthesizing a segment T with
no base correspondent. This causes at least one DEPPR violation. The optimal candidate (29€) copies
both consonants of the base, avoiding all DEPPR violations®™.

In the triconsonantal output, ¢'c®.c?vc?, recall that the affix is placed at the position /...c3.c?vc¥/
and realized with a consonant as established in tableau (28) above. The base includes another
consonant, ¢, which can serve as an onset of the prefina syllable, i c<®.é vc, and thus no
additional copying is necessary. The same applies to the other two continuative patterns of the

causative voice, t.rc2.clve? and ct.rc.cvc®. Placement of the affix is determined by o.-HEAD and its

¥ tis important to remember that the vowel [£] isjust the phonetic relization of a minor syllable. Also, two
other relevant candidates need to be considered here. Thefirst realizesthe affix by spreading of the segmentally adjacent
consonant ... ¢t.c'vc?, where the two instances of* ¢ share the same Root. Temiar, however, disalows geminate
consonants and this candidate can safely be ignored (depending on the representation of geminates in OT, this candidate
may also incur a violation of undominated SROLE; see It6 & Mester 1993 for relevant discussion). The second is
candidate c*.c'vc?, where ¢t isin the onset position of the prefina syllable. This candidate violates the undominated ¢-
HEAD, because ¢ being the onset of its minor syllable is separated by the consonant at the |eft edge of the major syllable
by the empty nucleus node of the minor syllable (see the representation of minor syllablesin 10).
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realization as a consonant by the regular prosody of the language, namely, 1-v.

This concludes the main part of the analysis. To sum up, the simulfactive and continuative
affixes are both specified to be a Root node. The only difference between the two is that in the
simulfactive affix the Root node isfurther specified as/al. Moreover, the two affixes obey acommon
placement constraint «.-HEAD. The surface shape of the affix-base combination emerges from the
interaction of «-HEAD with the regular prosody of the language, that is, mainly the constraints ONS
and 1-v. Copying of segments is induced by the correspondence constraint DEP?R. The number of
copied segments is minimized because the segmental markedness constraints *PL/y are ranked
higher than the other basic correspondence constraint MAxER, Two more constraints, IDENTBR(F) and
SROLE, require identity in terms of featural composition and syllabic role between correspondent
segments.

Some further refinements in the ranking of correspondence constraints are made possible by
certain regularities noted by Benjamin. Thefirst regularity isthat avoiceless stop in thefirst position
of amedia consonantal cluster undergoes nasalization in Northern Temiar and voicing in Southern
Temiar. The effects of this regularity become evident in the formation of the continuative, as shown

in (30a-b) below, where a base-fina voiceless stop is copied and placed in preconsonantal position.

30. Coda Nasalization/VVoicing

Verb Gloss Surface form
a. Northern Temiar yaap ‘tocry’ ym.yaap
b. Southern Temiar 100t ‘to fast’ 7d.700t

| will assume that a constraint on codas is involved here, requiring that coda consonants be
above a certain sonority level, and hence causing unvoiced stops to become nasalized when they are
in coda position: COD-COND (see It0 & Mester 1993 on the details of how to formalize constraints
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likethisin OT). This constraint is now in conflict with IDENTEO(F) which requires copied segments
to be featurally faithful to their correspondents. The required rankings must therefore be Cob-COND
>> |DENTBR(nasal) for Northern Temiar, and CoD-COND >> IDENTBR(voice) for Southern Temiar.
Another regularity is that nasals assimilate to the place of articulation of a following stop.
Examples are given in (31a-b) with the nasal-stop clusters underlined. Benjamin notes that there are

‘exceptions’ to thisregularity, as shown by (31c-d). All examples are from the Northern dialect.

31. Verb Gloss
a. kandee? ‘we (they and 1)’ (emphatic)
b. c.rn.kub na? ‘that lid’ (affix /n/ with the base cr.kub, [n] is avelar nasal)
C. pn.pat ‘tolong for’ (continuative of pat)
d. gn.gr.lut ‘spindly-ness’ (expressive of gr.lut)

The interesting fact about these ‘ exceptions’ is that they are attested precisely when the nasal
consonant is derived by a copy of a base consonant, nasalized due to the ranking CoD-COND >>
IDENTBR(nasal). The non-homorganic /n/ is a nasalized copy of /t/ in the continuative of (31c) and
the expressive of (31d)%. Thus when a copied segment is placed in the context where assimilation
would normally occur, the segment retains its place identity, remaining faithful in this respect to its
correspondent in the base. Assuming that nasal place assimilation isimposed by a constraint Nc,
these facts motivate the ranking IDENTBR(PL) >> Nc.%

A couple of conclusions follow. First, these facts can be equally described in a rule-based

20 Expressivesin Temiar and other Adlian languages employ similar types of affixation and copying as found
in the verbal morphology of the language.

21 Compare this with Makassarese (McCarthy & Prince 1994), which has the same constraint on place
assimilation of nasals, but the reduplicated form bulam-bulan ‘months’ (where m corresponds to n) shows that the
inverse ranking isinvolved, i.e. NC >> IDENT(PL).
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approach by ordering a rule of ‘nasal place assimilation’ before the morphological operation of
‘continuative formation,” which isin turn ordered before a rule of ‘coda nasalization’. When the
continuative is formed, the nasal place assimilation rule would be inapplicable although the coda
nasalization rule creates the environment for its application. Hence a rule-based framework, so far,
appears to require no more machinery than the constraint-based approach, which also utilizes three
congtraints with the ranking Cob-coND, IDENTER(PL) >> Nc. However, when anasal infix isinserted
in the base, as in c.rn.kub na? ‘that lid’" (affix /n/ with base cerkub) of (31b), the nasal does
assimilate to the place of articulation of the following stop®. To account for this fact, the rule-based
approach needs to postulate an additional ordering relation: the rule of ‘nasal infixation” must
precede the rule of ‘nasal place assimilation’. In the constraint-based approach, on the other hand,
no additional moveis necessary. The nasal infix assimilates to the following stop because the nasal
does not derive from a copy of abase segment and thus IDENTBR(PL) does not apply.?

Second, further refinementsin the ranking of the correspondence constraints have been deduced,
which in turn provide support for one of the main analytical choices of Correspondence Theory of
McCarthy & Prince (19954). In particular, the featural identity requirement must indeed be seen as
a family of constraints IDENT(F) for every feature F. This is required because the featural

correspondence constraints are ranked differently. Identity of place featuresis more important than

%2 The minimal pair sn.look ‘to hunt successfully’ (base slook with anasalized copy of base-final consonant
/k/ infixed), and sn.look ‘successin hunting’ (affix /n/ with the base s09k) clearly demonstrates the difference between
the two nasals.

23 Assumi ng that the nasal infix is specified for some place of articulation in the input, then the fact that it
surfaces assmilated to the following stop requires the ranking NC >> IDENT'O(PL). The rule-based approach would also
require some rule of delinking and reassociation of the place of articulation of the nasal infix. On the other hand, if the
nasal infix isnot specified for place underlyingly (as would be necessary in the OT approach, according to Inkelas 1994,
but could also be the case in the rule-based approach) then both frameworks would again fare equally in the mechanisms
needed to account for this fact.
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identity of other features such as voicing and nasality.

The next two sections of the paper will further motivate and justify the correspondence approach
to copying, comparing it with alternatives which use the additional mechanism of spreading to create
copies of segments. Section 4 focuses on evidence from Temiar. Section 5 discusses cross-linguistic

evidence.

4. Temiar in Previous Analyses

In this section, | consider previous analyses of the Temiar verbal aspect, addressing the substantive
differences between the proposed optimality theoretic solution and those earlier analyses. The focus
will be on McCarthy (1982), briefly considering also Broselow & McCarthy (1983) and Sloan
(1988). The common characteristic of al previous approaches is their use of templates and
association rules, which map underlying melodic sequences to these templates, parametrized for
whether association proceeds |eft-to-right or right-to-left. For brevity, | refer to this approach as the
‘Template and Association Approach’ (henceforth TA). This section aimsto show that templates are
not necessary and that association rules miss certain significant generalizations in the data.

The analysis of Temiar in the TA approach assumes that copying in the simulfactive and
continuative patterns is the effect of two entirely different mechanisms, namely, “spreading” and
reduplication, respectively. Specifically, the analysis of the simulfactive stipulates a prosodic
template CVCV(V)C whose first vocalic position is occupied by the simulfactive affix /al. In (32),

| consider the derivation of the biconsonantal base koow ‘to call.’

32. koow —[kakoow] la
Prosodic Template: cvcCcvyve
| |/
k 0 w
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The base melody is first associated in a left-to-right (LR) direction to the positions of this
template. The empty templatic position C, which remains after thisfirst association step, isfilled by
spreading of the base-initial consonant /k/, an instance of LDC-spreading applying over the
intervening vowel /al. LDC-spreading is allowed because of the geometry of the representation,
namely, segregation of the affix /a/ and the segments of the base /koow/ to two different planes. This
representation is a special case of planar segregation requiring that different morphemes lie on
different planes, introduced in McCarthy (1979) and extended later to V/C planar segregation in
McCarthy (1989).

The derivation of the continuative patterns (c'c’.c'vc? and c'c®.cvc®) is moreinvolved and uses

a disparate number of mechanisms, given in (33).

33. a. Morphemic template: [Root  Root]
b. Prosodic template: CCCVC
c. Continuative Association Rule: Associate the last element in thefirst copy of the root with
the second C-position of the prosodic template. After thisruleis applied, association
proceeds | eft to right.
d. Morphologica Opacity: All segments of the base must appear in the output.
| briefly illustrate the use of these mechanisms with an example, the continuative of the verb
slog‘toliedown’, sg.log. The morphemic template [Root Root] in (33a) stipulates that the output
must consist of two copies of the base melody, i.e. [Slog d0g]. The segmentsin these two copies
must then be associated to the prosodic template CCCVC, in (33b). The association procedure must
begin with a specia association step, stated in the continuative association rule, (33c), which

essentialy stipulates that the final segment of the first copy of the base must be linked to the second

C position in the prosodic template, giving CgCV C. Association of the rest of the segmentsis then
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initiated in the unmarked left to right direction, and an additional provision, called Morphological

Opacity in (33d), is required to derive the correct output, shown in (34) below.?

34.slog—>[sglog]

Prosodic Template: cccvece
Morphemic Template: slog slog
Output: [sglog]

The problem with this account is the continuative association rule in (33c). Thisrule is ad-hoc
because it makes reference to arbitrary templatic positions, by stipulating that the last element in the
first copy of the root melody associates to the second position in the template. It also misses a
generalization evident in all continuative patterns. The second consonant in the outputs ¢*c?.clvc?
and c'c.civc®isacopy of the base-final consonant becauseit isin a coda position, just like the base-
final consonant. The decision of which consonant to copy does not require any ad-hoc rule of
association, but follows from the universal correspondence constraint SROLE, requiring identity
between the syllabic roles of the copied segment and its correspondent in the base.

Considering the simulfactive and continuative patterns together, the argument against the
parametric rule-based approach can be tightened further. The crucial fact is that when the copied
consonant is placed in onset position, the first consonant of the base is chosen, as in the case of the
simulfactive in (35a) below. However, when the copied consonant is placed in a coda position, the

final consonant of the base is chosen instead, as in the case of the continuative in (35b). Any TA

24 The motivation for M orphological Opacity (MO) isthat after the application of the Continuative Association
Rule there are only three available C positions in the template CgCV C but five unassociated consonants underlined in
the melodic sequences| 9 g sl 9 g. MO thus excludes possible outputs like sg s o g, where/l/ remains unassociated.
Notice that MO is a constraint on the output of the derivation, and essentially a predecessor of MAX'°, one of the
undominated constraints of the OT analysis proposed earlier.
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approach needs two different rules of association with incompatible directional settings™. This
misses the generalization evident in both aspects, which is directly captured by the correspondence

approach, requiring that copied segments must have identica syllabic roles as their correspondents.

35. Aspect Output Direction of Association
a. Simulfactive claclvc® Left to right
b. Continuative c'cd.civc? Right to |eft

Broselow & McCarthy (1982) aso use a special association rule to derive the continuative
forms, although the mechanics of their analysis are dightly different. In particular, derivation of the
continuative /sg | o g/ is executed in the following way. A reduplicative infix C isinserted in the
context C CVC, i.e. /s _ | o ¢/. This infix induces copying of the melody of the base, and
“autosegmental association is stipulated to proceed from right to left,” yielding /sg | o g/ (Broselow
& McCarthy 1982:39). Finally, Sloan (1988) analyzes the continuative as involving the prefixation
of aminor syllable consisting of two consonants, CC, to the base. A copy of the base melody isthen
created and associated to the CC template. Here again, the first step of this association procedureis
stipulatory, employing a“ Special Association Principle” which associates “the rightmost element
of the copy to the affixal template” (Sloan 1988:321). Without considering the details of these
analyses, it is clear that a considerable amount of stipulation is involved, missing the important
generalizations uncovered by the analysis presented in the previous section.

Finally, another problem with TA approaches is the statement of the templates themselves.

% An alternative mode of association in the TA model does not hel p either. Yip (1988) has proposed an edge-in
linking mode, in which the segments at the edges of a copied melody are first linked to the positions at the edges of a
template. One of the continuative patterns, c*c.c'vc?, suggests edge-in linking, assuming that the template is some sort
of reduplicative heavy syllable. However, edge-in linking does not help in ¢*c®.c?vc®, where only one consonant gets
copied.
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Previous analyses stipulate that the outputs of the simulfactive and continuative aspects are the
templates Ca.CVC and CC.CVC respectively. As seen in section 3, however, the presence of the
first consonant in the s mulfactive template Ca.CV C isrequired because the prefina syllable, created
by prefixing /al to the base c'vc?, must have an onset. Thisfirst C position of the templateis thus not
arbitrary and should not be stipulated as such. Similarly, in the continuative output CC.CVC, the
second C position is the redlization of an affixal Root node aligned at the left edge of the final
syllable of the base, a property common to al simulfactive and continuative patterns. Moreover, the
first consonant position in the template is required because, as in the ssimulfactive, the prefinal
syllable must have an onset. The interaction of affixation with independent prosodic requirements
of the language, such as ONs and 1-v, derives the shape of templates that previous analyses had to
stipulate. Thisresult is another example of an a-templatic anaysis, in the sense that no templates are
needed to stipulate the shape of the output or of the affix. Other a-templatic analyses have been
presented in McCarthy (1993) for part of Arabic and Akkadian, and Archangeli (1991) for
Yawelmani. (I return to this property of the analysisin the typological consequences explored in

section 6.)

5. On the Necessity of Eliminating L DC-spreading
In this section | argue that the proposed reduction of LDC-spreading to copying via correspondence
isnot only possible, but aso necessary. Section 5.1 reexamines the traditional argument for the need
for both reduplication and LDC-spreading in the theory. Section 5.2 presents independent evidence

for eliminating LDC-spreading.



5.1. The Apparent Need for Reduplication and L DC-Spreading
The only argument that | can reconstruct for the existence of two separate mechanisms for creating
copies of segments is based on some data of Hebrew and Arabic discussed in McCarthy (1979,
1981)%. Thisargument will befirst illustrated with the Temiar data, turning to the original data next.
Consider the derivation of the simulfactive of biconsonantals, kakoow from koow ‘to call’,
which is argued to employ LDC-spreading, as shown in (36a) below. The consonant /k/
automatically spreads to fill the unassociated position in the CaCV C template. All previous analyses
of the simulfactive had assumed that a spreading, as opposed to a reduplicative, mechanism was
involved here because, as shown by the other simulfactive patterns (e.g. c'a.cvc?), copying does not

aways takes place.

36. a. Simulfactive ili b. Continuative
*
vV C Y /V ? CcCC V|/V ?
0 w 2 W
(output:) [kakoow] (intended output:) [kwkow]

On the other hand, the continuative pattern, kwkoow in (36b), shows that spreading cannot be
involved here, because it would create line-crossing. Hence, the other mechanism devoted to copying
segments, reduplication, needs to be invoked, which iswhy the morphemic template [Root  Root]
is postulated for the continuative. This template stipulates that a copy of the whole Root must be
created. The segments in the two copies of the Root are then associated to the continuative prosodic

template CCCV C by a complex set of mechanisms whose details were discussed in section 4.

%6 1t should be mentioned that the arguments in this section, especially those against the distinction between
reduplication and L DC-spreading drawn from McCarthy (1979, 1981), are not meant to underscore weaknesses in the
specific analyses in question but rather the limitations of the general framework those analyses presupposed, which
obscured the similarities between L DC-spreading and reduplication.
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Turning now to the origina data, a similar situation to that of Temiar exists in Arabic and
Hebrew (McCarthy 1979, 1981). McCarthy notes that some quadrilateral verbsin Arabic are of the
pattern c'vc’clve?, e.g. zalzal ‘to shake', waswas ‘to whisper’ (some shared semantic feature of
repetitivenessis claimed to underly this class). This pattern of copying is not productive in Arabic,
but the traditional grammar of Hebrew includes two binyanim, known as the Pilpel and the related
reflexive Hitpal pel, which show the same pattern. Compared to the first binyan of a biconsonantal

root, these binyanim show the patternsin (37) below.

37. Root: al st
Binyan | gaa ‘torall (intrans.)’ safal ‘to be smeared’
Pilpel gilgel ‘toroll (trans.)’ sfasal ‘to stroke’
Hitpalpel hitgalgdd  ‘toroll oneself along’ histafasal ‘to indulge onesdlf’

The analysis suggested of McCarthy (1979, 1981) uses LDC-spreading to derive the form of the
first binyan (e.g. spreading of /I/ in galal), but whole root reduplication to derive the form of the
Pilpel and Hitpalpel (consisting of two steps: copying of the root gl and then mapping of the two
copies dl, dl to the templates CiCCeC, and hitCaCCeC respectively). The point is again that cases
like those of the Pilpel and Hitpalpel cannot be analyzed using L DC-spreading because line-crossing
would result, while cases like that of Binyan | appear to require LDC-spreading because
triconsonantal roots show no copying at all (e.g. gadal ‘to grow’). This hasled to the conclusion that
two substantially distinct mechanisms are at work: LDC-spreading, in the smulfactive of Temiar
and the first binyan of Hebrew, and reduplication proper, in the continuative of Temiar and Pilpel
and Hitpalpel of Hebrew.

The crucial assumption on which the above conclusion is based is that the simulfactive of

Temiar, and thefirst binyan of Hebrew, involve L DC-spreading, because in both cases triconsonantal
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roots do not show any copying at al. Aswas seen in the Temiar analysis, however, the fact that no
copying takes place in the simulfactive of triconsonantals (c'a.cd/c®) can simply be seen as the
extreme case of gradient violation of the constraint MAX®R. In Temiar, because MAX®R is ranked
lower than the segmental markedness constraints, copying occurs only when required by constraints
ranked higher than the markedness constraints, namely, the undominated ONs (e.g. cta.c?vc®)?.
Notice, moreover, that the assumption that two distinct mechanisms of copying are involved is
clearly suspect given the smple fact that the aleged cases of LDC-spreading are descriptively
similar to the cases of reduplication proper in important ways. For example, in the simulfactive,
spreading would be needed to fill an empty C dlot in the template CVCVC. In the continuative, the
same need to fill the template CCCVC would exist. In both cases there would be a mismatch
between the size of the underlying melody (number of segments) and the size of the output (number
of prosodic positions). However, in the continuative, copying would not automatically by induced
by this mismatch, but would be arbitrarily stipulated as a property of the output by use of the
morphemic template [Root  Root]. If, as proposed in this paper, the mechanism responsible for the
effects of LDC-spreading in the simulfactive is identified as the same mechanism used in the
continuative, this problem disappears. Copying of base segments in both the continuative and the
simulfactive follows from the unitary notion of correspondence as a response to the common need
to fill positionsin the output.

To summarize, | have shown that the assumption that reduplication cannot be involved in the

simulfactive of Temiar and other similar casesis based on the fact that in some simulfactive outputs

%" For the Hebrew patterns, it will be shown in section 6 that the size of the bisyllabic template imposed on the
output, rather than the segmental markedness constraints, determines the number of copied segments.
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no copying of segmentstakes place. Thisassumption failsto recognize theidentical conditions under
which reduplication and L DC-spreading apply. According to the proposal of this paper, this problem
disappears because LDC-spreading is reduced to the same formal mechanism asin reduplication, that
is, copying induced by correspondence. As shown, the notion of gradient violation of constraintsis
crucia in achieving the unification of both instances of segmenta copying, previoudly anayzed with
two unrelated mechanisms of the theory. At the same time, by obviating LDC-spreading this
proposal solves an independent set of problems admitted in the theory which permits this kind of

spreading, a point to which | turn in the next section.

5.2. The Exceptional Statusof LDC-Spreading

Virtudly al discussions of the locality of autosegmental spreading in the feature geometric research
program ignore LDC-spreading or trest it as exceptional (see for example Clements 1985, Clements
& Hume 1995, NiChiosdin & Padgett 1993). The reason for thisis that these discussions focus on
concatenative languages, where vowels and consonants are generally assumed to lie on the same
plane (see Steriade 1987 for arguments), and thus the geometric premise of LDC-spreading, V/C
planar segregation, does not apply. This section shows that in nonconcatenative languages, where
V/C planar segregation is assumed, the existence of LDC-spreading is problematic.

In V/C planar segregation, the two consonantsin C,VC, are adjacent, as shown in (38a).

38. a. V/C planar segregation b. /pan/ — [pam] c. /pad/ — [bad]
V-Root V-Root V-Root
| | |
X X X X X X X X X
| I | | |
C,-Root C,-Root [labial] [coronal] [voice]

This representation blurs the distinction between biconsonantal clusters and pairs of consonants
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separated by avowel. In both cases the consonants are adjacent according to this geometric notion
of adjacency. On the basis of a representation like (38a), we thus expect to find phonological
interaction between such pairs of consonants separated by the vowel, which is of the same character
aswhen C, and C, are string adjacent in a CC cluster. Specifically, we expect cases of long-distance
assimilation as in the two examples in (38b-c): (38b) shows a hypothetical process of place
assimilation, /pan/ — [pam], and (38c) another process of voice assimilation, /pad/ — [bad], both
applying over the intervening vowel. Such processes are widely attested in CC clusters cross-
linguistically, but are not attested over intervening vowels, as noted by Clements (1985:46), in either
concatenative or nonconcatenative languages®.

Hence, V/C planar segregation admits unfounded expressive power in the theory, predicting
unattested phenomena like those of (38b-c). In other words, LDC-spreading and its geometric
premise of V/C planar segregation fail to explain why “spreading” in this configuration always
spreads the whole consonant. If, as | have proposed above, putative cases of LDC-spreading in fact
involve the same mechanism as reduplication, this problem disappears. Asin reduplication, copying
targets the whole Root of the segment and not its isolated features.

This fact isin turn captured by McCarthy & Prince's (1995a) restriction of correspondence
relations to hold between whole segments and not between their individual features. If
correspondence relations were alowed to apply between individual featuresit would be possible to

express ‘reduplication’ phenomenawhere the reduplicant selectively borrows certain features from

28 place features of consonants, it has been argued, spread over vowels in the case of consonant harmony
systems, where the harmonizing features are usually those classified under the coronal place of articulation (Shaw 1991;
but see footnote 30). This does not affect the argument in the text. Consonant harmony does not require V/C planar
segregation but instead employs tier segregation, where the Roots of vowels and consonants are on the same plane but
their features may lie on different tiers. In contrast, LDC-spreading requires VV/C planar pegregation, because “ spreading”
targets the whole segment.
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the base. Such phenomena are unattested. What is found instead is that identity requirements apply
in pardld for dl features of a segment (and other prosodic properties as clearly shown by the facts
of Temiar). Thisidentity may be sacrificed aways under the demands of higher ranked constraints.
For example, in Makassarese bulam-[bulan]®* (see footnote 21), identity of place between /m/ and
its correspondent in the base /n/ is violated because of the higher ranked homorganicity constraint
on the cluster /mb/.

The rest of this section discusses further evidence for the elimination of LDC-spreading. One
type of evidence is presented in detail in Gafos (1996), where | propose that the notion of locality
in phonology is directly defined in terms of adjacency of actual articulatory gestures®. The basic fact
of interest is that the two vocalic gestures in a VCV sequence are articulatorily contiguous, in
contrast to the two consonantal gesturesin a CV C sequence which are not contiguous. Specifically,
inaVCV sequence the vowd gestures form a contiguous vocalic substrate on which the gesture of
the consonant is superimposed. Acoustically this articulatory contiguity is manifested in the fact that
the vowel formantsin the VC- and -CV transition parts of the VCV sequence depend not only on
the consonant but also on the vowel on the other side of the consonant. This phenomenon, which is
known as V-to-V coarticulation, is a universal property of language (Ohman 1966, 1967, Fowler
1983, Lieberman & Blumstein 1988).

On the other hand, it can be shown that the consonant gestures in a CVC sequence are not
contiguous. Thisfollows from the fundamental asymmetry between consonants and vowels, namely,

the presence of a congtriction with the former versus the absence of a constriction with the latter. In

%9 See Browman & Goldstein (1989) and Sproat & Fujimura (1993) for two explicit proposals on how
articulatory gestures can be defined.
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the sequence of articulatory events CHeenstiction] \/ [-eonstriction] _ & [+eonstriction] " the jntervening vocalic
gesture is bound to completely undo the constriction of the first consonant, and the two consonant
gestures cannot be contiguous. If they were, a continuous consonantal constriction would overlap
with the articulation of the vowel which is physiologically impossible.

Theresult isthat vowe gestures are contiguousin aVCV sequence but consonant gestures are
not contiguous in a CV C sequence (V-to-V contiguity versus no C-to-C contiguity). In Gafos (1996)
| propose that the correct notion of locality in phonology is articulatory contiguity. V-to-V contiguity
iswhat makes vowel harmony alocal process. At the same time, the lack of phonological interaction
noted in (38b-c) above follows from the lack of C-to-C contiguity in the CVC configuration. No
contiguity implies no basis for phonological interaction, contra the prediction of V/C planar
segregation and in accordance with the facts. In other words, if phonological spreading applies under
the condition of articulatory contiguity, it follows that it could not be involved between the two
consonants of a CVC configuration. *

Other researchers have proposed in various forms restrictions on spreading that are consistent

with the results of the above discussion. NiChiosain & Padgett (1993) propose asimilar explanation

%0 The picture is more complex than depicted here but nevertheless the basic result holds. First, V-to-V
contiguity in aVCV sequence can actually beinterrupted by certain intervening consonants, e.g. palatals which employ
the tongue-body (Recasens 1984), the same articulator used for vowels. Second, as was noted in footnote 28, consonant
harmony systems are limited to spreading of features usually classified under the coronal place of articulation, such as
[anterior] and [distributed]. Spreading of major place feature such as Labial, for example, is not attested over the vowel
in a CVC sequence. The geometric notion of locality does not capture these facts: the Labial node of the consonant lies
on adifferent tier from the Dorsal node of the vowel and should thus be able to spread uninterrupted by the vowel. On
the other hand, the articulatory notion of locality in Gafos (1996) explains these facts. The Labial node of the consonant
cannot spread over avowel to the second consonant in a CV C sequence because the vowel interrupts the articul atory
contiguity between the two consonants. Spreading of the Labial node can take place only if it goes through the vowel.
Thearticulatory locality also predicts correctly the fact that consonant harmony isfound in terms of the features [anterior]
and [distributed]. These features describe the state of the tongue-tip, an independent articulator from the tongue-body
with which vowels are articulated. Hence, the tongue-tip configuration of a consonant can spread through the vowel,
maintaining its state while the intervening vowel is articulated with the tongue-body. See Gafos (1996) for detailed
discussion of these issues.
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for the absence of phonological processes like those in (38b-c). Their explanation is based on the
assumptions that spreading is strictly local, in the sense that it cannot apply over an intervening
segment, and that place and stricture of consonants form aclass of features, spreading together. Thus,
if spreading was to apply between the two consonants in the CV C configuration, it must go through
the vowel. Thiswill impose a consonantal constriction on the vowel resulting in afatal violation of
syllable structure (thisideais attributed to Bruce Hayes). This idea has obvious affinities with the
above proposal. Also, McCarthy (1994) analyzing cases of vowel harmony across what are
seemingly transparent coronal consonantsin adialect of Bedouin Arabic, argues that the intervening
consonants must participate in the harmony, i.e. spreading of the vowel features cannot apply over
an intervening consonant, but rather through it. Building on the same idea, Padgett (to appear)
anayzes instances of trandaryngea vowel harmony, arguing that spreading of vocalic features must
go through the intervening laryngea consonants. Finally, Archangeli & Pulleyblank (1994) suggest
that long-distance spreading of a segment over avowel should be universally prohibited.

Before concluding this section, | briefly consider another argument that has been brought in
support for phonologically motivated V/C segregation, which appears now to be significantly
weakened by recent work in the literature. Specificaly, McCarthy (1989) has argued that V/C
segregation is the representational manifestation of underspecified linear order between consonants
and vowels in languages where sufficiently rich constraints on the shape of the output render this
ordering predictable (e.g. Semitic, Yawelmani etc.). The crucia assumption on which this argument
restsisthat underlying representation must contain only unpredictable information. There has been
considerable work undermining the validity of this assumption, especially in OT and Burzio’s

congtraint-based framework (Prince & Smolensky 1993: Chapter 9; Burzio 1994; Inkelas 1994, It6,
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Mester & Padgett 1994; McCarthy 1995; see also Steriade 1995). The basic ideais that properties
of lexical forms are not the result of arbitrary conditions on these forms, such as the assumption of
the underspecification argument above, but emerge out of the interaction of universal constraints.
The arguments for specification of predictable information cover the entire range of lexica
specifications, ranging from underlying specification of predictable distinctive features (Smolensky
1993, Inkelas 1994; [t6, Mester & Padgett 1994) and prosodic information (Prince & Smolensky
1993, Burzio 1994, Inkelas 1994), to specification of consonant-vowel ordering in languages
previousy thought to be prime candidates for V/C planar segregation (McCarthy 1995).

In addition, many cases of languages that have been assumed to employ V/C segregation in the
past have been reanalyzed or argued to provide no evidence for this representation. Most notably,
Steriade (1987), in what can be seen as a precursor of the proposal in this paper, argues for an
aternative account of the Y awelmani facts (Archangeli 1985) that does not rely on V/C segregation
and uses melody copying, instead of spreading, to derive multiple copies of segments. Building on
Steriade, Bat-El (1994) presents an analysis of Modern Hebrew segmental copying, using no
spreading or V/C segregation. Finaly, McCarthy (1995) provides areanaysis of Rotuman metathesis
without using V/C segregation.®

To summarize the main point of this section, | have shown that the theory which admits LDC-
spreading and its geometric premise of V/C planar segregation falsely predicts the existence of
unattested long-distance spreading of individual features between the two consonantsin a CvVC

configuration. The present proposal that the alleged instances of LDC-spreading are actually copying

3L Other less known languages thought to employ V/C segregation include Ainu (1t6 1983), Sierra Miwok
(Smith 1985), and Gta? (McCarthy 1982). These have also been controversial as discussed in Steriade (1986) for Ainu
and Sierra Miwok, and Odden (1987) for Gta?.
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resolves these problems. | thus conclude that LDC-spreading and as aresult V/C planar segregation
should be diminated. The next section examines the typological distinction between concatenative

and nonconcatenative languages in light of this conclusion.

6. Typological Consequences
This section hastwo goals. First, it shows that the proposal of this paper to analyze L DC-spreading
as copying naturally extends to cases of segmental copying in Semitic languages as well. Then it
argues that the distinguishing characteristic of segmental copying found in nonconcatenative
languages should be identified with a special mode of morphology, namely, atemplatic reduplicative
affixation, where the reduplicative affix is not specified for any prosodic target. This special type of
reduplication fills atypological gap in the theory of Prosodic Morphology, providing strong support

for the analyses presented herein and for the theory of Prosodic Morphology itself.

6.1. Further Analyses
Consider the well-known Semitic pattern c'v.cvc?, which is found in Modern Hebrew denominal
formation, asin kod ‘code’ kided ‘to codify’, and aso in the first Measure of the bilateral Arabic
verbs, asin samam ‘poisoned’ (by far the most frequent Measurein the lexicon of Arabic). | will first
present an analysis of this pattern in Modern Hebrew denominal formation, turning to the discussion
of the Arabic pattern next.

Following Bat-El (1994), | assume that the base for the denominal formation is the

corresponding noun and that the shape of the output must consist of two syllables, [c o]. In



addition, | assume that the output must end in a consonant, due to the general canon of the verbal
stems of Semitic, called Final Consonantality in McCarthy & Prince (1990b), henceforth FINAL-C.
Essentialy, this constraint further specifies the shape of the bisyllabic output.

One difference between the denominal output, c'ic’ec?, and the patterns of copying in Temiar,
eg. claclvc®, c'c’.clve?, isthat the Temiar copied consonant(s) appear to the |eft of the base, while
in the Semitic pattern they appear to the right. Thisis because the aspectual morphology of Temiar
prefixes segmental material to the prosodic head of the base. In the Semitic pattern, on the other
hand, | assume that the morphology is suffixational. Specificaly, | assume that denominal verb
formation involves a constraint requiring that an affix must be aligned with the right edge of the
prosodic output, ALIGN(Affix, R, PrWd, R), henceforth ALIGNAFX-R. This affix, as in the case of
Temiar smulfactive, will be partially specified for the melody /ie/, and will also be reduplicativein
the sense that there is a correspondence relation between it and the base.

Before discussing the choice of the copied consonant, consider first another interesting fact
about denomina formation. The output verb does not contain the input base vowel, which has been
replaced by the vocalism of the affix. This phenomenon, caled ‘Melody Overwriting' (McCarthy
& Prince 1990a, Bat-El 1994), has apparently been treated as an idiosyncracy of Semitic,
implemented as arule which literally substitutes the vocalism of the base with the vocalism of the
affix. A more principled account exists, however, in the case at hand. If al vowelsin the input, /o/
of kod, and /i,e/ of the affix, surfaced in the output, then there would be a violation of the
undominated templatic constraint, requiring that the output must consist of two syllables (e.g. asin
c'v[c?ictec?]). The vowel of the base does not appear in the output in order to avoid this violation,

hencetheranking [o o] >> MAX®AS'°, The fact that no affix vowel givesits place to the base vowel
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in the output simply motivates the further ranking MAXATX10 >> MAxBASEIC,

Turning now to the issue of the copied consonant, recall that ALIGNAFX-R demands that the
right edge of the affix be aligned with the right edge of the output. This constraint, together with
FINAL-cC, dictates that a copy of a consonant be at the right edge of the output. A relevant set of
candidates is considered in (39) below. ANCHORING, it will be recalled, requires that the right
peripheral element of the reduplicative affix correspond to the right peripheral element of the base.
(The final consonant in the output must be a copy of some base segment because of DEP?R, not

shown in the tableau.).

39. Ranking argument: ANCHORING >> SROLE

Input: clvc?, ie ALIGNAFX-R ANCHORING SROLE
a = ch.cec? *

b. cli.c’ect l

C. cli.c’ec? *| *

d. cli.clec? l

Candidate (39a) copies the rightmost segment of the base, incurring a violation of SROLE, while
candidate (39b) copies the leftmost consonant, violating ANCHORING. To choose the correct
candidate, then, the ranking must be ANCHORING >> SROLE®. Candidates (39c-d) violate the
undominated ALIGNAFX-R because the rightmost affixal segment /e/ is not aligned with the right

edge of the prosodic output®,

32 Compare this to the case of Temiar where SROLE is ranked higher than ANCHORING.

3 Anaccount in similar terms can be given for the alternative pattern, c'vc®.ctvc?, which according to Bat-El
(1994) is selected arbitrarily by some biconsonantal verbs of Modern Hebrew. This pattern is also found in the Pilpel
and Hitpalpel of Classical Hebrew, and for alimited number of verbsin Arabic (e.g. zalzal ‘to shake'), as discussed in
section 5. | assume that verbs which follow this pattern conform to a bisyllabic prosodic target which is further specified
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In the above anaysis | have assumed that the base of denominal formation is the corresponding
noun form. A similar analysis can be given if we assume, following tradition, that the input to
denominal formation consists of the consonantal root /c'c and the vocalic affix /ig/. The only
difference will be that constraints which make reference to the base must now refer to the
consonantal root instead. For example, ANCHORING will now require that the right element of the
affix correspond to the right element of the root. Everything el se remains the same. Such an analysis
would be required, for example, for the case of the c'vc?vc? pattern found in the bilateral verbs of
the Arabic first Measure (samam * poisoned’).*

It should be pointed out, however, that the role of the traditional concept of a consonantal root
like /c'c? , apeculiarity of Semitic languages, has been significantly reduced in recent analysesin
the framework of Prosodic Morphology (McCarthy & Prince 1986 et seq.). Specifically, Bat-El

(1994) argues that Modern Hebrew morphology, in fact, need make no reference to such a concept.

to be a sequence of two heavy syllables (see Bat-El 1994 for an alternative analysis). All other constraints are asin the
analysis given in text. The greater capacity of the prosodic target allows, in this case, for both consonants of the base
to get copied.

34 As is well-known, Arabic has an absolute prohibition against roots beginning with two identical initial
consonants, as in *sasam, although it appears to allow roots ending with two identical consonants, as in samam
(Greenberg 1950, McCarthy 1979, 1986, 1988). This distribution is explained in McCarthy (1979) on the basis of two
assumptions. First, underlying forms are subject to the OCP, prohibiting roots with two adjacent identical consonants
(*ssm, *smm). Hence, the underlying form of samam must be sm. Second, when mapping this biconsonantal root to a
triconsonantal CVCV C template, arule of rightward LDC-spreading spreads the final consonant to give samam. Clearly,
thisanalysisis not availablein OT because constraints applying strictly on underlying forms do not exist. The analysis
presented here offers an alternative explanation for the skewed distribution of the so-called geminate roots, while at the
same time avoiding the use of the special phonological mechanisms of L DC-spreading and V/C segregation.

Another implication for the OCP is related to the notion of locality. Pierrehumbert (1992) has shown that the
cooccurrence restrictions between homorganic consonants in Semitic cannot be adequately described by an OCP that
gtrictly refers to geometrically adjacent identical elements. Instead, OCP effects do cross intervening specifications of
the same feature. Hence, the OCP restrictions of Semitic are of the same type as those found in Russian (Padgett 1991)
and English (Berkley 1994), where intervening material affects the strength of the OCP. The implication is that OCP
effects are in general non-local, precisely as predicted by the notion of articulatory locality discussed in section 5.2:
articulatory locality treats the two consonantsin a C,V C, configuration as non-local, because their articulations are not
contiguous.
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All morphology is word based and no mapping operations of consonantal roots to templates are
needed®. Also, the analysis of the Arabic broken pluralsin McCarthy & Prince (1990a) makes no
reference to consonantal roots. Most importantly, McCarthy (1993) presents a significant revision
of the earlier analysis of the Arabic verbal morphology of McCarthy (1979, 1981). In the new
analysis, thereisonly asingle remaining case where reference to a consonanta root isrequired. This
isthe case of Measure | of bilateral and trilateral verbs, samam, fa?al, respectively, which are still
derived from the traditionally assumed consonantal roots /sm/ and /f?1/, mapped onto an iambic
template (with arequired final consonant)®. McCarthy argues that there are no other templates and
hence no other mapping operations of a consonantal root to atemplate. All other surface forms of
the verb derive from the basic Measure | form by affixation, and in some cases by circumscription
of aprosodically defined constituent of the base. Thisanaysis constitutes, as McCarthy (1993) notes,
a significant departure from the earlier analyses in McCarthy (1979, 1981), where a different
template was posited for every Measure. In any case, however, note that the morphological
distinction between consonants and vowels in Semitic, if it exists at all, need not be encoded
representationally by the geometric notion of V/C segregation. The obvious alternative is to encode
the distinction in terms of consonants and vowels, two phonologically separate categories of sounds.

This seems just as adequate, and in fact simpler, requiring no additional geometric devices unique

% The analysis presented here is similar to that of Bat-El (1994) in this respect. It differs, however, fromit in
one significant respect. Her rule of ‘Melody Overwritting,” a peculiar aspect Semitic morphology, is shown here to be
the effect of a simple constraint ranking MAXAF*10 >> MAxBASEIC requiring that the segmental content of an affixal
formative be expressed fully in the output to the expense of the full expression of base segmental material, due to the
bisyllabic constraint on the output. This sameidea extends straightforwardly to other cases of Arabic morphology aswell.
For example, the passive of katab ‘wrote’, kutib is derived by affixation of /ui/ under the ranking MAXA™*10 >>
MAXBASEIO forcing ‘ replacement’ of the vocalism of the base by the vocalism of the affix.

% The analysis above then essentially shows that the single case in Arabic where L DC-spreading was thought
to apply can be analyzed without this mechanism.
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to Semitic languages.

To sum up, the analysis of Semitic copying requires no use of V/C segregation or LDC-
spreading. This result further secures the conclusion that LDC-spreading and V/C segregation can
and should be eliminated as previous sections of this paper have demonstrated. Putative cases of
LDC-spreading are literally copying, the same phenomenon found in the reduplicative morphology
of many languages (Ancient Greek, Diyari, Panopean etc.). Simply put, the distinction between
concatenative and nonconcatenative languages need not and should not be encoded in terms of the
specia phonological mechanisms of V/C segregation and LDC-spreading. This result has the
welcome consequence of unifying the representational apparatus in the phonological component of

the two types of languages.

6.2. A-templatic Affixation
In the theory of word formation, the program of Prosodic Morphology (McCarthy & Prince 1986 et
seg.) has established as one of its central claims that grammatical categories are often expressed by
invariant prosodic shapes or templates. These templates are made out of the units of prosody, namely
syllables, feet, and prosodic words. As McCarthy & Prince (1995b) show, there are two well-
documented species of templatic specification of morphological constituents. templatic specification
of the affix and templatic specification of the base.

Templatic specification of the affix isfound in ordinary reduplication, where the reduplicative
affix is specified for an invariant shape corresponding to some unit of the prosodic hierarchy. For
example, as shown below, two reduplicative affixes of 1lokano are specified to be alight syllablein

(40a) and a heavy syllablein (40b) respectively (data drawn from McCarthy & Prince 1995b).
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40. a. Affix o, Base S + o, + base Gloss (“covered/filled with”)

bu.nen si-bu-bunen Tcarrying a buneng’
b. Affix o, Base 0, +base Gloss (plural)
pu.sa pus-pu.sa “cats’

Examples of templatic specification of the base were seen in the analyses of the Semitic patterns
above, where a bisyllabic requirement was imposed on the shape of the output in the case Modern
Hebrew denominals. Another case of base templaticism isfound in Y awelmani, where the shape of
the surface form is determined by a set of prosodic templates applying to some initial part of the
stem (Archangeli 1991), as shown in (41). Theinitial templatically specified part of the stemisin
boldface and the given forms abstract away from regular rules of epenthesis, closed-syllable

shortening, and rounding harmony (¢’ is a glottalized c. Data drawn from McCarthy & Prince

1995b).
41. O [0,0,]"" Gloss
CV shape CwC CvCwv
Biconsonantal c'uum c'umuu ‘devour’
Triconsonantal hiiwt hiwiit ‘walk’

In the formsunder ¢, abimoraic parse isimposed on the first syllable of the output, while in the

Iy
forms under [0, 0, ] 'amb " an iambic parse is imposed instead (see McCarthy 1993 for other
examples of templatic specification of the base from the noun and verbal morphology of Arabic).

As expected, there are also cases where the morphology specifies no template at all, a special
mode of prosodic morphology, known as a-templatic prosodic morphology (Archangeli 1991,
McCarthy & Prince 1990b). In the Ethiopian Semitic language Chaha, for example, verbal basesin

the morphological category called jussive surface in two forms CCaC or CeCC, as shown in (42),

where yais an agreement prefix (data drawn from McCarthy 1993).
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42. Root Jussive Verb Gloss

a ofr yagfer ‘release’

b. nks yankas ‘bite’

C. st yasort ‘cauterize’

d. trx yaterx ‘make incision’

The choice between the two forms is entirely predictable from the regular syllabification of the
language. The jussive morphology then specifies no template on the surface form of the verb. Other
examples of a-templatic base specification can be found in Y awelmani (McCarthy & Prince 1995b),
Arabic and Akkadian (McCarthy 1993).

So far, then, the literature on prosodic morphology has documented the following three cases
of prosodic specification or lack thereof: templatic specification on the affix (as in ordinary
reduplication), templatic specification of the base (asin Semitic, Yawelmani etc.), and no templatic
specification of the base (as in Chaha). A fourth case is therefore predicted to exist, namely, no
templatic specification of the affix. Thisis precisely the common characteristic of affixation in the
analyses of the Temiar aspect and of the Semitic patterns discussed above. The reduplicative affixes
in these analyses have no prosodic requirement on their shape, although they may be partially
specified segmentally. For example, the simulfactive of Temiar and the denominal affix of Modern
Hebrew are specified as /a/, /ie/, respectively. No prosodic constraint is imposed on the shape of
these affixes, however. Similarly, in the continuative of Temiar no prosodic template is imposed on
the affix, and in addition the affix aso lacks segmental specification. Reduplicative affixation of this
type is therefore one specia mode of word formation where no prosodic template isimposed on the
affix. Thisfillsatypologica gap in the theory of Prosodic Morphology, providing strong support
for the specific analyses presented in this paper and for the program of Prosodic Morphology itself.

Lack of prosodic specification on the part of the reduplicative affix explains a descriptive
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dissimilarity between ordinary reduplication and reduplication of the sort discussed in this paper. In
ordinary reduplication, the affix is realized as a contiguous string of base segments parsed in some
prosodic unit (syllable, foot, or prosodic word), which is arbitrarily specified by the morphology (e.g.
o, o,, afixesof llokano). On the other hand, the reduplicative affixes discussed in this paper are
realized with copies of isolated segments of the base, in various shapes and quantities. For example,
the ssimulfactive of Temiar copies one or none of the consonants of the base, while the continuative
affix copies one or two consonants of the base. The elusive realization of these affixesissimply a
consequence of their lack of a prosodic target. Without a prosodic template of their own, matters of
realization of these affixes are left to be determined by constraints regulating the prosody of the
language (ONs and 1-v in Temiar), or of the particular morphological category involved ([oo] in

Semitic).

7. Conclusion
| have argued that in the phonological component of the grammar there is no place for an operation
that spreads a consonant over avowel (LDC-spreading), with its geometric premise of V/C planar
segregation. The theory admitting these two mechanismsfailsto explain why LDC-spreading always
targets whole segments, predicting unattested spreading of individual features over avowel under
the configuration of V/C planar segregation. | have proposed to replace L DC-spreading with the
same forma mechanism used in reduplication, which is independently needed in the theory. What
was formerly seen as LDC-spreading is now literally copying. Copying, as in reduplication, targets
the whole segment, not itsindividua features. Hence, the excessive power that the theory admitting

LDC-spreading and V/C planar segregation would have is avoided, while at the same time the

52



obvious redundancy between L DC-spreading and reduplication is eliminated.

Temiar is anonconcatenative language for which both L DC-spreading and reduplication were
considered necessary to account for its intricate patterns of copying. | have shown that using the
notion of Correspondence in Optimality Theory it is possible to provide a unified account of the
copying patterns in the verbal morphology of the language. Copying of segmentsisinduced by a
correspondence relation holding between the segments of the base and the segments of a
reduplicative affix. Constraints requiring the featural (IDENT(F)) and prosodic identity (SROLE)
between correspondent segments evaluate the quality of this correspondence relation. Theinteraction
of these congtraints with others expressing general prosodic regularities of the language sufficesto
account for the full range of patterns.

| have shown that any derivational approach to the facts of Temiar is bound to miss significant
generalizations directly captured by the Optimality theoretic approach. The choice of the copied
consonants is one such important generalization. It was shown that a derivational approach would
require two separate association rules with incompatible directional parameter settings. In the
Optimality theoretic approach, on the other hand, the choice of the copied consonant(s) is determined
by asingle universal constraint, SROLE, and not by language-particular rules of association. In this
and other respects, the facts of Temiar support the Optimality theoretic conception of phonology-
morphology interaction, where the parallel application of phonologica and morphological
constraints determine the form of the output.

The proposal to replace L DC-spreading with copying via correspondence was shown to apply
to some of the basic patterns found in Semitic languages as well. In effect, segmental copying in

languages like Temiar and Semitic does not need to rely on special phonological mechanisms such
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as LDC-spreading and V/C planar segregation. | argued that the distinction between concatenative
and nonconcatenative languages cannot be encoded in terms of these mechanisms. Phonologically
speaking there is nothing special to nonconcatenative languages. The descriptive dissimilarity
between the types of segmental copying found in nonconcatenative languages and those found in
ordinary reduplication is attributed to a special mode of affixation. Nonconcatenative segmental
copying is simply a-templatic reduplicative affixation, where the reduplicant is not specified for any
prosodic target. This type of reduplicative affixation, in fact, fills atypological gap in the theory of
word formation, which had so far predicted but not documented this type of a-templatic affixation.

Improvements over previous theories are achieved when simple intuitions receive coherent
accountsin formal termsin the new theory. The success of the correspondence approach in achieving
theintuitively desirable unification of al instances of segmenta copying, obviating the need for the
problematic mechanisms of LDC-spreading and V/C segregation of previous theories, provides
strong support for the general approach taken in Optimality Theory and Correspondence Theory,

wherein the noted unification has been captured.
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