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1. Introduction

1.1 Templatic Morphology within Prosodic Theory

A central strategy for deriving words requires that a base accommodate to &aangethe invariant that
identifies a morpheme lies in its overall shape rather than in its phonemic composition. The reduplicative perfect
prefix of Indo-European is alway€)V; its content is borrowed from the root. The causative/factitive ‘measure

II" of the Classical Arabic verb conforms to the pattern CVCCVC. Such descriptive observations lie at the heart
of recent studies of reduplicative and root-and-pattern Inobogies. Here we will inquire into the nature of the
targets used in such systems: we will show that they must be defined in terms of the categories and rules of
prosody, as provided by the theory of syllabification, stress, @mha Our immediate goal is toopide a basis

for nonconcatenative morphology; our broader goal is to circumscribe the modes of reference to structural
information in fhonology; and to dracterize the class of structures that are authentically essential to
phonological representation.

Basic findings in prosody place strong conditions of adequacy on template theory. It is woittingxam
the chief interactions, since we can immediately rule out many plausible-seeming approaches while establishing
the general constraints within which template theory must work.

Consider first the role afounting in grammar. How long may a count run? General considerations of
locality, now the common currency in all areas of linguistic thought, suggest that the answer is probably ‘up to
two’: a rule may fix on one specified element and examine a structurally adjacent element and no other. For
example, the ‘End Rule’ of Princ&483) focuses on one edge of a domain and selectethergladjacent to
that edge for some specified operation; similar cases can easily be multiplied.

What elements may be counted? It is a commonpladeaoigtogy that rules count moras (p), syllables
(o), or feet (F) but never segments. Manygaages place a two-mora bound on the minimum size of major-
category words; this follows from the prosodicrarehy, if prosdic words must contain feet and feet can be no
smaller than 2 . Exactly this state of affairs is demonstrated fonigstin Prince{980); an interestg side-
effect is that the rule of apocope apparent in the nominative singular is blocked when its output violates this
condition?®

(1) Estonian Word Minimality

a. /kana/ kana *kan ‘chicken, nom.sg.’
b. /konna/ kon:n ‘pig, nom.sg.’
c. /tAnava/ tanav ‘street, nom.sg.’

Final consonants are provably extrametrical, so that no formK&eig admissible as a noun. In Kyoto (Kansai)
Japanese, where the one allowed final consonant (N) is fully moraic, content words shaped CV are excluded: all
historically monomoraic items have been lengthened (CV > CV:) to conform to the 2 u limit. A typical variation

is reported for Caughnawaga Mohawk in Michelsi®8(): verbs must be disyllabic, and undersized collocations

of morphemes are expanded by epenthesis.

(2) Mohawk Word Minimality
a./k + tats + s/ iktats ‘| offer’
b. /hs + yaks + s/ ihsyaks ‘you are cutting’

Crucially, Mohawk prosody is insensitive to the light/heavy distinction, so that F is minima]ly [

L A similar point is nade about apocope in Lardil by Wilkinson (1986).

2 we might say pe in such cases.
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Counting restrictions often determine nbapological allomorphy as well. In Dyirbal (Dixd®72), by
a kind of compensation, the ergative suffix is bimorggu-with minimal (disyllabic) bases but monomorajc
with longer ones.

(3) Dyirbal Size-based Allomorphy
a. lyqal ygaggu ‘man’
b. /yamani/ yamani-gu ‘rainbow’

A short word contains a single F; a long word, something fnor€Endhish, comprative-er and superlativeest
are pretty much restricted to minimal (monopod) words:

(4) English Size-based Allomorphy
a. redder stupider noblest
b. yellower *obtuser *augustest

Outside the realm of morphology proper, we find thatdkdative alternation in English is essentially limited
to one-foot verbs (Grimshaw 1985): thugive/offer the men the ball’, but * ‘donate the men the ball'.

Counting Allomorphy

An analysis of syllable/mora-counting allomorphy in terms of prosodic circumscription is offered
in McCarthy &Prince 1990a. A different account, based on prosodic subcategorization, is put
forward in M&P 1993a: Chapt. 7. Other recent work includes Mester 1995 and Kager 1996ab.

No language process, howeverki®wn to depend on the raw numbesefmentsn a form: a robust
finding, given the frequency and pervasiveness of counting restrictions. It should come as no suprise that
templatic morphology can’'t count segments either. If a reduplicative prefix target could be XXX — three
segments, unadorned with prosodic structure — the following impossible type of system should be common:

(5) Hypothetical XXX Reduplication
a. badupi - BAD badupi
b. bladupi-~ BLA bladupi
c. adupi - ADU adupi

What's prosodically incoherent here is the segmental equation of monomoraic BLA with bimoraic BAD and
ADU.

It is striking, then, that current theories of template form are essentially segmental, allowing prosodic
annotation as an option or alternative to be called on wémrssary. The CV-theory of McCarttiy9g1l), taken
up in Marantz1982), has been generalized to the syllable-point theory of Lowenstamm &1e®@ @nd the
X-theory of Levin (983), most extensively explored in Vie (1985). In the syllablegint theory,
uncharacterized segmental skeletatles are seen as dependents of syllables. In the X-theory, in its various
instantiations, a level of segmental structure, unmarked for the C/V distinction, is distinguished by higher-level
prosodic structure. Although studies conducted within these theories have vastly increased our knowledge and
understanding of templatic systems, their basic representational assumptions cannot stand. Templates by their
nature count ements: CV- or X-theories musbunt segments, and must count many of them. Consider the
template-of-templates that generates the various forms of the Classical Arabic verb:

s Word-length distinctionare made onimilar grounds in Eblical Helrew (Dresher 1983), Japanese (M. Liberman, reported in Poser
(1984b)), and Ponapeésee section 2.1). Other cases of counting allomorphy abound — Spanish (Harris 1979), Pukapukan (Chung 1978),
Maaori (Biggs 1961) — all referring tyl&ables or noras.
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(6) Segmental Skeleton for the Arabic Verb
a.(C)cvXycvce

N N

| |
b. (X) X X (X) X X X

By this, 7 segments must be counted. Our proposal (ilmsecd) will be that the template is §], the familiar
count to 2, with extrametricality allowing for the extra initial position. Within X-theory, the simplest and
therefore most highly valued templates are purely segmental: indeed 1885) proposes that the (impossible)
template XXX is attested in Mokilese: below, we show that the actual temptate & heavy syllable. The
descriptive success of XXX is an artifact of the restricted syllable structure of this language.

The XXX Template

In fact, what Levin 1985 proposes is that the Mokilese template is [XXX],, not bare XXX. (The
erroneous attribution in the text is a result of consulting a low-quality photocopy of Levin 1985.)
The point still holds, though. In segmentalism, XXX is the simplest and therefore most highly
valued template, yet it is factually impossible. Moreover, even with a syllabic appurtenance, as in
[XXX],, it still characterizes a factually impossible situation of segment counting, in which there
is an equivalence among the prosodically disjoint set CCV, CVV, CVC, and VCC.

Alone among students of the template, Hyn886) has rejected a segmental level of representation
in favor of a weight structure that is essentially moraic. Our results, although largelgic@niary to his, bear
significant resemblances to his work.

The fundamental goal of a template representation system must laeaatehize the shapevariant
that unites the various allomorphs. Here prosody diverges notably from segmentalism. If we say that the template
is [o], then all segmental sequences comprising a licit syllable of the language are in the equivalence class: {V,
CV, CVC, CCVC}, for example, would be a typical set of realizations. Since no single segmental string is
conserved, segmentalism must supplement the representational theory with principles that serve to equate strings
in the set. Following Marant4982), segmental theories spell out the template as the longest observed realization
(or even the union of the observed realizations, if distinct from the longest); when an insufficiency of melody
leaves template slots empty, they are discarded. The distinction between the two approaches can be made clear
with an example. In the Philippine language llokano, the progressive is formed by reduplicative prefixation, as
shown below:

(7) Reduplication in llokano

a. /basa/ ag - BAS - basa ‘be reading’
b. /adal/ ag - AD - adal ‘be studying’
c. /takder/ ag - TAK - takder ‘be standing’

d. /trabaho/ ag - TRAB- trabaho ‘be working’
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Segmentalism must analyze the prefix as CCVC, explicitly counting out the maxamasytiable!  We propose
that the target is simply, given a copy of the bare melody, it satisfies itself to the fullest extent allowed by the
usual rules of the language.

(8) .
/ﬁbaho%’ra&ého

Notice that stem syllabification is inhibited by the usual onset priority considerations, matiba]t.; the prefix
o faces no such competition, hence [trab].

As example (7) illustrates, segmentalism is typically faced with an exceaderlying slots. There are
well-known ways in which unfilled slots influence phonology and rholqgy (Selkirk1981, Cements & Keyser
1983 ,Marlett & Stemberget983, Lowenstamm & Kaye 1986). It is a remarkable fact that empty templatic slots
have never been convincingly detected outside theip-¢heoretic role in melody association. We conclude that
they do not exist.

In essence, segmentalism must hold that all templateealts are ofmnal until proven otherwise. It is
thus in principle incapable of specifying, in the representation, that cegaiargk are digatory, a common
situation. We show below that the reduplicative prefix in Ponapean is a heavy syllable: segmentally, this means
CVX, with the X required and the C optional. The additional conditions folimweadiately from the syllabic
characterization, since onsets ardapl initially in the language and heavy syllables must of course have a
postnuclear element. Nohg in the segmental theoryayantees this result.

One final observation seals the case against excess elements in templates. It is a stableiadipgical f
that templates imitate — up to extrametricality — the prosodic structure of the language at hand. There is no
Arabic template CZCCVC,; correlatively, the syllabification of the language disallows triconsonantal clusters.
Segmental theory, however, cannot derive this result. Since excess orestraytelare erased, they are free to
occur, and indeed must occur in other circumstances. Were they present, even fleetingly, they could perturb
melody associ@n in easily discoverable ways. For example, the Arabic template CVCCVC, with which
*CVCCCVC would be neutralized, requires spec@iditions to override left-to-right association; these could
be stated to make a phony distinction between CC @a* intioducing an otherwise inexpressible contrast
into the language. In this way a pseudo-contrast in the CV-domain, protected fiaamguoy stray erasure, can
be projected into the melodic domain, where it would survive to visibility. Section 2.4 contains further discussion
of the Arabic case.

Within prosodic theory, where the actual shape-invariant can be identified, it is possible to assume a
natural condition on template interpretation:

4 Notice that gllable theory proper doesn’'t even do this kind of extensive counting: rylisgils lergth restrictions follow from pairwise
sonority transition requirements; the rest from hierarchy. Discussion appears in section 3.1.

G.N. Clements has suggested to us (April, 1985, p.c.) that a descriptor C* could be used to refer to consonant seqyesafisdf uns
length. The development of prosodic thelmag dminated such devices from phonological rules proper; it seems worthwhile to us to extend
the result genelig..

5 The one argument in the literature which crucially relies on unfilled tgmplots is Everett & Seki (1985); we deal with it below in section
2.2.
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(9) Satisfaction Condition
All elements in a template areligtorily satisfiec®

All three of the problems sinming from segmental shape specification are resolved:

i. Under the Satisfaction Condition no excess material is ever present in the representation,
giving us the easiest and least stipulative explanation for its unresponsiveness to phonological
probing: nonexistence.

ii. Patterns of obligatoriness and optionality will follow in general from independent
characterization of the prosodic units, both universally and language-specifically. (This is
merely a somewhat tardy extension of reasoning well-established in phonology, where such
optionality-stipulating notations as ‘(...)" and zero-subscript have faded in the face of accurate
representation of prosody.)

ii. The fact that the templates are bounded by a language’s prosody follows from their being
literally built from that prosody.

The actual shape-invariant defining a templatic morpheme must be prosodic, then, rather than segmental.
Even at this descriptive level it becomes clear when languages with moderately complex prosody are examined
that prosodic categories must be admitted into template theory. ‘CVC’ seems a plaumsigte grefix; but when
the next language over (e.g. llokano instead of Agta), SHOG¥C’, correlated with the appearance of 2-
consonant onsets, it becomes harder to avoid the correct generalization. The Classical Arabic templates appear
relatively simple (though, as noted above, spelled segmentally they violate counting norms); turn to Modern
Hebrew, with a rich range of syllable-initial clusters to include, and the stipulativactér of segmental spell-
out becomes apparent (McCartt884c; seddn 2.4 below). Nashl©80, p.139) identifies the Warlpiri verbal
reduplicative element as a footdeed as the ordinary stress-foot of that language, because it equates a single
long-vowelled syllable to two short-vowelled syllables. In fact, the literature demamstitae need for reference
to prosodic structure in characténig morphological structure is quitelmiantial; in ddition to the works just
cited it includes Archangelil@83, 1984), Lowenstamm & Kaye (1986), Yip (1982, 1983), Steriade (1985),
Levin (1983, 1985), anMarantz (982). What these works share is a concern with islgotive recessity for
prosody in the template; but they also share the recognition of a segmental level of skeletal representation.
Template theory therefore includes prosody; considerations reviewed here from counting theory and from
the expression of shape invariance show that it must include nothing else. The rest of this document constitutes
ademonstratiqin the sense that brought Galileo before the Inquisition) of this result.

1.2  Outline of the Theory

Here we sketch the system of available categories and the principles of mapping that accommodate a base to a
prosodically specified template.

6 Condition (9) is probably a special casehe general principle for interpreting structural descriptions throughout phonology. As the notion
of strict adjacency at the appropriate level (tier, gtidtum) replaces string specification devices, it becomes likely that no language-specific
stipulation of optionality is allowed in rules.
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THE PROSODIC CATEGORIES
The following units of structure will be called on:

(10) The Prosodic Categories
wd ‘prosodic word’

F ‘foot’

o ‘syllable’

o, ‘light (monomoraic) syllable’
O ‘heavy (bimoraic) syllable’
O¢ ‘core syllable’

These elements are well-established outside of matwgy. The theory of phonology uncontroversially
recognizes the categories ‘prosodic word’ (Wd) and ‘syllable’$tress theory provides the categories ‘foot’
(F), ‘light syllable’, and ‘heavy syllable’. We adopt the traditional moraic terminology: light syllafpsdntain
one mora, heavy syllables () two (v. Hyman (1985), Prince (1983) foecent discussn). Studies of
syllabification proper have long recognized the centrality of the syllable CV, the ‘core sykahl&Ve interpret
o, to includes = V in languages which allow optionality of onsets. Thequiimsunits ar@rranged hierarchically
(v. Selkirk (L980ab) for the most explicit discums of this point).

Special status is often accorded tortiiimal version of a category; we therefore recognize as part of
morphology a minimizing predicate ‘min’. In generalXf" is a level-n prosodic category expanding into several
categoriesX "t | themin(X ")=[X n‘1]X » . For example, a prosadic word is typically a sequence of feet; so

min(Wd) = [F},4. Appropriate technical development, which wstpone, would simplify the descriptive
vocabulary in favor of a more restricted set of categories interacting with the ‘min’ opegatan: be identified
as mino, and perhaps,,, as min F.

Minimal Word
Further formal development is found in M&P (1990a, 1991ab). One refinement that emerges in
this work is the “loose” minimal word, which contains a foot plus an unfootable syllable, in a loose
interpretation of the prosodic hierarchy (cf. M&P 1993a:Appendix, 1995a; Itd & Mester 1992;
Hewitt 1992).

The category min Wd is particularly central; indeed, the many appearances of the category word in
reduplicative and templatic systems all have the minimality requirement attached. There’s aimgteneation
in interpretation of min Wd which shows that the min-operator can be composed with itself at least once: in 2.4.1
below, we show that min Wd may be any licit foot of the language, as in the Yup’ik proximal vocative, or it may
be the minimal Foot which can yet be a word, that is to say a single syllable, as in the English hypocoristic: min
min Wd.

” There are various ways toa@antee this interpretation. In essdlytithe terms of Steriade (1982), one can say that the primary act of
syllabification is to adjoin at most one C to a following V — the Onset Rule. This is Hyman’'s (1985) conception of theafrtraion
elementary mora. This is distintbm, say, Kahn's conception in which the primary move is to assacitté/. Theno, indicates an
application of this primary adjunction, which may fail to create CV if there’s no C to take.
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More on the Minimal Word

The notion “minimal word” builds on earlier work by Prince 1980 and Broselow 1982. Subsequent
literature on the minimal word in phonology includes: Akinlabi 1995; Buller, Buller, & Everett 1993,
Dunlap 1991; Golston 1991; Hayes 1991/1995; It6 & Hankamer 1989; Kager 1993b, 1996a;
Kiparsky 1992; McDonough 1990; Mester 1993; Myers 1987; Orgun & Inkelas 1992; Piggott 1992;
Prince & Smolensky 1993; Wilkinson 1986. Work on the minimal word in morphology includes:
Cho 1992; J. F. Cole 1990; Crowhurst 1991ab; Itd 1991; Itd, Kitagawa, & Mester 1992; It6 &
Mester 1992, 1995; McCarthy & Prince 1991ab; Mester 1990, 1995; Ola 1995; Spring 1990ab;
Tateishi 1989; Weeda 1992; Yip 1991. In M&P 1994ab, we argue that the minimal word has no
actual status as a primitive template — instead, it is just the most harmonic form of Prwd under
the metrical constraints PARSE-SYLL and ALL-FEET-RIGHT/LEFT

Afinal point. Nothing in our proposals hinges on any conception of the mora as a unit of intrasyllabic
constituency beyond its essential role in maagurveight. Thus, although we adopt the notational expedient of
adjoining, for example, the onset to the first mora of each syllable, this in no way bears on our results. Instead,
the issue of appropriate intrasyllabic constituency is addressed on its own terms in section 3.1.

FooT TYPOLOGY

The repertory of feet that we require will differ somewhat from that made familiar in the work of Halle-
Vergnaud (1978) and Hayes (1980); in particular, \Weneed to recognize the foot [u u]. We will therefore
propose and justify a modified universal typology, which is closer to the practiceG#riMg ((979) and Prince
(1980), and which reflects thmdlings of Hayes1985).

Our first assumption is that feet are maximally binary; ‘unbounded feet’ are nonprimitive, as
demonstrated in Prince (1985). We utigtiish between two fundamental foot-types on the basis of the
guantitative relation between the tweembers: the balanced foot [u u] and the asymmetrical foot [v w] where
v<w (in practice, ¢, 0, ]). In his (1985) study of alternag patterns, Hayes found that in quantity sensitive
(QS) systems heavy syllables are always foot-final; he points to the psychology of grouping temporal sequences
as the cause. The asymmetrical foot must therefore be quantitatively iambic.

A second important finding of Hayes's is that quantity-insensitive (QIl) feet are ovelingigitnochaic
in labeling. Here again he points to the psychology of grouping: a sequence of objectively even pulses is typically
parsed as trochaic (cf. 2/4 and 4/4 time). We therefore assume two prominence principles responsive to
guantitative relations.

(A) Quantity/Prominence Homology: for a,be F, if a>b quantitatively then a>b stresswise.
(B) Trochaic Default. for a,be F, if a=b quantitatively then F = [s w].

In languages which do not recognize distinctions of quantity, onlyB)lapplies; feet king of the
balanced variety, they are necessarily trochaic. In languages distinguishing heavy and light syllables, the
bracketing is as we predict: feet asg§,, ], [1 1], and when permitted [u]. The assignment of prominence shows
some interesting variations. If (A) af@) were theonly principles involved, we would expect that quantity-
sensitive systems would have both iambic and trochaic feet in them: iambic onntineetisgal feet, trochaic
on the balanced feet. Such systems are in fact attested: Cairene Arabic (Mt@a®&hlyas exactly this pattern.

But the most commonly encountered system has [w s] prominence on all feet, regardless of their quantitative
make-up. We propose that this is due to a requirememtitmirmity which has more to do with the integrity of

the system than with its phonetic bases. If a quantity-sensitive language is to have a single labeling rule, it must
be [w s], since Quantity/Prominence homology cannot be systematically denied. A third type of system enforces
uniformity of labeling only within individual words: the example is YidHayes 1985). Words are bracketed

into bisyllabic feet from left to right; then quantity sensitivity is invoked: long vowels are shortened in foot-initial
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position, leaving only legitimate balanced orragyetrical feet. Any word conitsing an asgnmetrical foot has
iambic rhythm throughout; words witinly balanced feet are trochaic. We can express this typology of quantity
sensitivity in this way:

(C) Uniformity Parameter
A language may require that all feet have the same labeling (i) everywhere (ii) within the word.

The three principles (A), (B), and (C) have somewhat different status. Principle (A) ‘Quan-
tity/Prominence Homology' is dominant: the familiar QS systems all observe it. Pri(€)glniformity’ is
parasitic upon (A), and as a parameter of desaripit may be turned off, as in Cairene. Princi{g ‘Trochaic
Default’ is typically a true default rule, subject to overrule by ‘Uniformity’.

The range of possible prosodic systems is generated by the various possible combinations of foot-types
and prominence rules. There’s only one QI system, with the balanced fijphecessarily trochaic. Three major
QS systems emerge:

[I] using both feet§, o, ] and [u p],

[l using only [0, 0,,,],

[] using only [x Y]

System [I] is of course the usual QS alternating pattern, with a (possibly dominant) iambic component. System
[l is the ‘unbounded foot’ type and may be sugpénted by the placement of a (balanced) foot at word-edge
(Prince 1985). Systentll] is found in Japanese (see Po4&85 [1990]) and below) and may also be attested

in Southern Paiute (Safi®30) and Weri (Boxwell & Boxwell 1966; Hayes 1980).

The Southern Paiute case deserves some discussion. The language is remarkable in having a stress rule
that can evidently divide long vowels between feet. According to Sapir's description, the stress pattern is
generated by applying feet [ ] left-to-right, where u=V and long vowels are VV. In such word-shapes as CV-
CVV-CV..., this results in syllable-splitting, giving [CV-CV][V-CV]. Although this is unusual, the truly odd
thing from the present point of view is that the feet are iambic.

A further datum bears on the matter: R. Harms (1966) and K. Hale (p.c.) report that theréaisea su
difference between true long vowels and underlyingly heterosyllabic VV sequences (<*VGV): whereas the
sequences may surface iambically stressed, the true long vowels alwayhdretestress on their initial mora.

We take this to be the result of a rule erasing syllable-internal foot structure and assigning prosodi®status to
which allows the normal prominence structure of the syllable to assert itself. In certain environments, such a rule
will derive feet b, 0, . Consider the crucial example [CV-CV][V-CV]: adjustinginternal F-structure gives
[CV-CVV][CV]. If this is right, the Southern Paiute system does indeed contain the crucially iambig, foot [
o,,l- At prominence assignment, uniformity may be invoked &rgputee iambic latiag.

An important consequence of this system is that iambic rhythm is crucially dependent upon the
appearance of heavy syllables in agaage. (Curiously, this does not follow from previous theories even if
iambicity is directly linked to QS. For QS, as a property of rules rather than representations, can be defined in
such a way that a given language has no candidates for heavy syllables: for example, suppose the quantity
distincton is set at V/VV in a language without long vowels.) lambic rhythm is phonetically proper only to
asymmetrical feetyniformity spreads it to balanced feet.

The revised typology argued for here provides exactly the feet we shall encounter in templatic systems:

Ql[oo]and QS §, 0, and [u p].

Foot Theory
A similar foot theory was independently proposed by Hayes 1987. Subsequent developments of
this theory include Prince 1991, Hayes 1991, 1995, Hewitt 1992, Kager 1992a, 1993ac, and
Mester 1995.
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MAPPING PRINCIPLES

Accommodation to a template is essentially the prosodic reparsing of a copy of the base. Under this
rubric there are many variations consistent with the general prosodic hypothesis that we wish to establish: here
we sketch one approach, deferring detailed discussion of alternatives (in part until section 4) on the grounds that
choice between themhdugh of great empirical interest, is largely orthogonal to the main issue. In order to
highlight the main line of argument — the prosodiarelcter of template structures — wdl for now refrain
from radical revision of the mapping process.

We’ll assume with Marantz1@82) that the entire segmentalloaly of the reduplication domain is
copied; with Broselow & McCarthyl@83-4), that it is copied onto a new planéh@ligh we will not carefully
represent this where non-crucial.

We also assume that mapping of the segmental material into the template is directional: LR for prefixes,
RL for suffixes, free choice for root-and-pattern systems. For reduplicative iaffixtttis presumably boils down
to the fact that the affix occurs at an edge: prefixes reprosodize agtheibg, suffixes at the end of the domain
(-copy). Call this edge-in reprosodization; we return to it below.

Current views require emendation, under any conception of template form, in their handling of
template/melody mismatch. Free loss of melodic material undeeptediving leads to false predictions.
Consider the prefim, commonly treated as CVC in languages where that is the maximal syllable. What happens
when it attaches to a word of the form CV.VC? The llokano progressive provides an example:

(11) “No-Skipping in llokano Reduplication
/dait/ ag-DA-da.it ‘sew/ be sewing’

When /i/ fails to map, persistence in the LR sweep should extend the search to thefirsalictng *ag-DAT-

da.it, a pattern of loss that appears to be impossible. The same effect is met with in the other direction — see the
discussion of Manam in 4. The doctrine of persistence is motivated by actual losses observed in C¥ Jthat is,
reduplication. For example, Sanskiiuv- > DU-druv- ‘run’ shows that failure of a C (hemg,to map does not

prevent association from continuing until the target is satisfied. The persistence doctrine vastly overgeneralizes
from this one pattern. Aside from mappingipthere are no other cases where nonadjacent metdgreis

are rendered adjacent by directional mapping to template: loss occurs freely only when the mapping process is
finished and the continuoustmitring left over disappears, asaig-TAK(der)-takderag-DA(it)-dait, etc. Stem-
template systems are similar, when they allow any loss from the root, e.g. Arabic quinqueliteCastitivic

1981).

A plausible account of this finding is that mapping must always be continous, except that under
compulsion the head of a constituent such as onset can be taken fooléhimg. We will put off explicit
technical development, however, since competing theories offer no advantage in dealing with the problem, and
simply assume that skipping of melodgrakents is impossible outside accomamtatoo,. It is not implausible
that the mapping operation actually defiogsif the core syllable is removed from the vocabulary of prosodic
constituents, it can be derived from the light syllabjg by this idiosyncratic mode of mapping. As before, we
postpone technical development of this possible simplific&tion.

A related issue also emerges from our results. The otherwise reduplication-specific principleenfgahon
driven association (Marant882) turns out to be supeidus. With a prazdic theory of the skeleton, association
is effectively skeletally-driveh — it is edge-in reprosodization of the copied melody biffitta skeleton. We
develop this consequence of our theory explicitly in section 4.

8itis posible, for example, that the mapping observed.iis related to the notion “minimal affix”.

% Davis (1986) proposes skeldyadriven association only for infixes; we regard it as universal.
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Finally, we will follow Broselow & McCarthy 983—4) in assuimg that the domain ddffixation may
be delimited prosodically as well as morphologically. In particular, the notion min Wd may be called on to pick
out a subsequence of the stem which can serve as a kind of pseudo-stem for purposesoof affixassociated
processes. This notion of domain is important not only in certain types of infixing reduplication but in peripheral
reduplication as well.

2. Elaboration and Exemplification

In this section, we look at three types of reduplication, prefixation, suffixation, and infixation, and then turn to
nonreduplicative templatic morphology.

2.1 Prefixation

THE SIMPLE SYLLABLE AS PREFIX TARGET

A common form of reduplication prefixes to the base as much of its inibatig as can be put into
a syllable of the language. The llokano progressive, cited abowiggs a clear example (Bernabe et18l71):

(12) llokano Progressive Reduplication

BASE ag+o + BASE
a. /basa/ ag - BAS - basa ‘be reading’
b. /dait/ ag - DA - da.it ‘be studying’
c. /adal/ ag - AD - adal ‘be studying’
d. /takder/ ag - TAK - takder ‘be standing’
e. /trabaho/ ag - TRAB- trabaho ‘be working’

It has been emphasized in the literature that reduplication does not in gepgralprosodic constituent
of the base (Moravcsik 1978); forms suclagBAS.ba.saonfirm the observation. What's copied is the base’s
segmental melody, as in Marant®82)° the prefixo then draws its content from that melody according to the
syllabification rules of the language.

(13) o
b@sa&fﬁsa

The difference between the prefix syllables and the stem-initial syllablea is explained by the different
prosodic requirements placed on the two domains. Since the stem must be through-syllabified, itbaiglable
limited by competition from the following syllable, which maximizes its own onset; the prefix syllaylbeing
alone in its domain, is free to develop to the greatest extent allowed.

llokano Reduplication
The form of reduplication in llokano is in fact a heavy syllable, not a simple syllable. Hence, /dait/
reduplicates as da:-da. /it or, in some dialects, dad-da.7it. See Hayes & Abad 1989.

10 Refinements on melody copying are explored in section 4.3.
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In Orokaiva (Healey, Isoroembo, & ChittleborouB69), repetitive prefix@n interacts in an
interesting and typical way with syllabification constraints. These are the relevant data:

(14) Orokaiva Verbal Reduplication

a. waeke WA-waeke ‘shut’
b. hirike HI-hirike ‘open’
c. tiuke Tl-tiuke ‘cut’

d. uhuke U.H-uhuke ‘blow’

Healeyet al.describe reduplication as copying the “first CV or VC of stems’. The language only allows syllables
V, CV, and CVN; the N is homorganic to a following C and disappears word-finally in favor of vowel nasality.
Codas, then, must be nasal and can silyreplace-of-articuldbn specification — they must be ‘linked’ in the
sense of Steriade (1982); word-finally a nasal may be extrasyllabic. We interpret the coéanggdiir the
manner of It6 (1986) as a filter on syllable-finadrakbnts:
(15) Coda Condition

*

[
Place

Condition (15) asserts that syllable-final consonants may not have a place of articulation (whence the fact that
hypothetical word-final nasals are expressed only by vowel nasality); since the Geminate Constraint (Schein &
Steriade 1986, Hayes 1986} wrevent it from analyzing doubly linked place-matrix, blocking its application,

it follows that an admissible syllable-final consonant will be place-linked to a following consonant.

The Coda Condition W rule out ever taking the prefia to include CVN, since the N will never be
linked to the stem-initial consonant, which follows it syllabically.

The behavior of the-prefix establishes that the principles of lexical syllabification hold in the
prefix+stem domain. An immediate consequence is the special treatment accorded to vowel-initial stems: in the
LR sweep mapping phemes into prosody, the first C of the copiedaue finds a place as the onset of the
stem-initial syllable.

(16)
g

() ‘ o
L‘J@uhuﬁe

As is perhaps universal in lexical syllabification, a syllable will take an onset whenever it can.

The Orokaiva CV/VC pattern might suggest to the unwary that the prefix is XX, the long-sought-for
example of segmental reduplication. As with the XafKx discussed above, any descriptivecss of XX is
no more than a freak of the limited prosody at hand. The putative bisegmental affix can hardly be expected to
make its appearance in adaiage where #CC and #VV amhd. Thes-affix, on the other hand, is entirely free
to occur, with its realizational variants determined by independent considerations. This particular realization —
in which an application of the Onset Rule has resulted in apparerd’ ‘e@gpyng — we will see to be of
fundamental importance as we look at other languagesartaierizes nainly the distribution of XX and its
congeners, but also the otherwise inexpressibliemamnaximal intersyllabic cluster’ and the typology of
reduplicative suffixes.
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Orokaiva Reduplication

The analysis of Orokaiva reduplication given in the text is unlikely to be correct. The theoretical
point — that the template needn’'t be co-extensive with the observed reduplicant — is made
equally well by the Oykangand example, immediately below, and the Mokilese and-andip pattern,
on p. 16). But in examples like uhuhuke, it is almost certainly the case that the reduplicant is
infixed , after an initial onsetless syllable: u-HU-huke. This pattern of infixation is also seen in
Uradhi, Timugon Murut, as on p. 36, as well as Sanskrit (p. 15) and many other languages. (The
guestion then arises as to how an Oykangand-type analysis of Orokaiva is to be ruled out on
principled grounds!) Optimality Theory sheds some light on this infixing pattern; see M&P 1993ab,
1994ab, and the remark on p. 40. On phenomena in Arrernte [ “Aranda’] that are similar to those
of Oykangand, involving an apparent “VC” unit, see Breen 1990, Henderson (to appear), Turner
& Breen 1984, and Wilkins 1984, 1989.

Strikingly similar facts, which bear on the realization issue, are reported for Oykangand in Sommer
(1981)%1

(17) Reduplication in Oykangand

a. leder/ ED-eder ‘rain’
b. /algal/ ALG-algal ‘straight’
c. ligu-/ IG-igun ‘go’

Here thes-affix creates a somewhat richer array of patterns because final consonatldsvarkeraore freely:

(18) 0O 0 g

ahgé ﬂlg/gl
Oykangand words may not begin with consonantmrSer has taken this to mean that Oykangayiidbles
must — contra naturam — be similarly restricted, at least underlyingly; he cites reduplication as presumptive
evidence for the claim, proposing that it copies a ‘syllable’, i.e. VC*. Since such an operation is in all likelihood
impossible, rather than merely unusual (an®@er himself aggests), the reduplicain evidence cannot support
the syllabic claim. The present theory resolves the issue, providing an analysis which depends only on the
universally-expected (and phonetically observable) syllabification of the language.

The evidence reviewed here shows that the ultimate shape of a reduplicated sequence is sensitive in subtle
ways to the character of syllabifigat in a language. When syllabification across the prefix-stem boundary is
permitted, as in Orokaiva and Oykangand, an extra consonant will be taken to fill an empty onset position. In
llokano, by contrast, stem and prefixes form separate syllamficdbmains, and empty onsets are filled with
epenthetic glottal stop: from /ag+adal/, we get [a.gathdal]. Consequently neC-pattern is found. A like
pattern, pervading all prefixes, reduplicative and nonreduplicative, is observed in Sundanesel @8bins

1 Sommer cites a pattern of internal reduplication for some yilalp stems:

a. fiyalme-/ iy-ALM-almey ‘play’

b. /angumi-/ ang-UM-umin ‘peek’
Without a nore extensive account of Oykangand phonology and morphology, it's not entirely clear what to make of these examples. They
do suggest, however, that prefixation might abtuzge tothe minimal word rather than to the word proper: this would cover all the cases.
See below, section 2.3. Sommer algescthe pair /oyelm/ ‘back again’ a@Y EL-oyelmistraight back again’, which he notedirsited to
this one word.
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ONSET, Templates, & Alignment

The constraint ONSET is fundamental to OT syllable typology (Prince & Smolensky 1993). Through
domination of constraints on the form of the reduplicant (that is, templatic constraints), it leads to
the kind of “extra™ copying seen in Oykangand and other examples below (Mokilese, p. 16, Tzeltal,
p. 32, and Chamorro, p. 44). The templatic constraints involved here are those that pertain to the
alignment of its edges — for instance, in Oykangand, the right edge of the reduplicant is mis-
aligned with a syllable-edge, in AL.G-algal. See M&P (1993a: Chapt. 7, 1994ab, 1995a).

THE CORE SYLLABLE AS PREFIX TARGET

The most familiar and well-studied instances of core syllahje€¢duplication are provided by Sanskrit
and Greek (Steriade 1982, 1985), but the phenomenon is by no means restricted to Indo-European. Tagalog uses
it to mark several morphological categories (Bow869), for example thedRent Perfective:

(19) Core Syllable Reduplication in Tagalog

a. ka-TA-trabaho ‘just finished working’

b. ka-l-ipon ‘just saved’

c. ka-GA-galit ‘just got mad’

d. ka-BO-bloaut ‘just gave a special treat’

Characteristic is the reduction of initial clusters to one element, a result that cavog$ thiapping to,., which
tolerates no more than one onset consonant. The normal selection of the first consonant in a cluster, as we have
noted, engages the notion of phore-diving and the theory of whatehents may be skipped.

(20) o+ o)
/r(;baho/'jiﬁo

The Core Syllable

Steriade 1988, expanding on the claims of the present work, proposes that the simple onset of
the core-syllable template is to be related to a syllable-markedness parameter, and she
implements this idea with a truncation rule applying to the copied material. In M&P 1993a, 1994ab,
1995a, universal constraints on syllable structure interact, under Optimality Theory, with
constraints on exactness of copying, to produce the core-syllable phenomenon as well as other
possible unmarked properties of the reduplicant, exactly paralleling the way syllable restrictions
are imposed in ordinary (nhonreduplicative) phonology. On this ‘Generalized Template’ theory of
prosodic morphology, see also Gafos 1995, Rosenthall 1995, Urbanczyk 1995, 1996ab.

The Sanskrit verb reduplicates in 5 of its forms, 4 according to the pati¢he present, the aorist, the
perfect, and the desiderative. In every case the simplification of initial clusteregsoin the same way: the least
sonorousmember is preserved. Steriad®82) is able to derive this with LR mapg on the assumption that
onsets are of strictly rising sonority; if copying takes only syllabified material, then extrasyléhénes such
as initial/s/ ins-obstruent clustersilvnot appear on the prefix: thisar > TA-tsar, butsthaa> TA-sthaa'?.
Choice of vocalism in the prefix varies from category to category,jramudves considerable phonological

12 Aternative accounts are maplesdble bythe present theory. Suppose for example that mapping is tiptLieédut rather head-to-head
on prosodic constituents. Thiére head —least sonorous member — of the onset cluster would be chosen, regardless ofyitabiekiras
situation. An account along these lines must assume that the representation analyzed by the prefix contains prosodic informatio
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complexity irrelevant to present concerns (v. Steriade (1985) for discuddowever, the behavior of vowel-
initial roots is of some interest. They appear to be poorly represented in all categories except the perfect, where
the following rules hold (Whitne%889, seacbn 783):

(21) Perfect Reduplication in Sanskrit V-initial Roots

a.o+vaC - a+aC >aC

b.o+ viC - i+C >iC (weak grade)
- i+aiC > iyaiC = iye:C (strong grade)

c.o.+vuC - u+uC >uC (weak grade)

- u+auC > uvauG uvo:C (strong grade)
d.vVCC, vVVC do not usually form reduplicated perfects.

Since the postvocalic C is not taken as an onset, as it is in Orokaiva and Oykangand, we must conclude that
syllabification is not allowed across the prefix-root boundary, at least at the relevant level of the lexical
phonology. Evidence that this is true comes from thewhehaf the high-vowel roots2(Lb,c). Steriade (1985)
points out that ‘the general rule of Glide Formation fails to apply to such forms: intermediatadoes not
becomesauca surface toca’ She offers an account in terms of rule ordering and the Strict Cycle. But if Glide
Formation is a process of filling an empty onset, themihahapply across a boundary that isaaier to onset
formation. The surface forms are derived as in Steriade’s analysis, by the application of postcyclic Glide Insertion
and vowel fusion (Whitney, sectidi26).

Most of the relatively small number of vowel initial forms attested from outside the categories (21a,b,c)
show a remarkable variation on the normal pattern:

(22) Other V-Initial Forms in Sanskrit

a.Viir iir-IR-é (pf.)

b.vam aam-AM-at® (aor.)
c.vaap aap-IP-an (aor.)
d.varp arp-IP-am (aor.)
e.v/edh ed-IDH-isa (des.)
f. Vac ac-lg-isa (des.)

Although the formaamamat(a+am-am+at) suggts syllabificaibn into the prefix, the other forms are
inconsistent with this. The vocalism in (22c,d,f), with /a/ reduplicating as /i/, is normal for aorist and desiderative;
cf. aor.a+ti-tras+am, des.bi-badh+isa(Whitney, section858, 1029). Furthermore, it is always the second
instance of the root which is segmentally reduced, aspriP+am. What additional data is available from
grammatical sources follows this pattern without exception:

13 Lengthening of the initial vowel is due to the ‘temporal augment’ /a+/.
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(23) V-initial Aorist and Desiderative Forms

a. Aorists:
varc aarc-IC+am
vubj aaubj-1J+aft
varh aarj-IH+am
vrdh aard-IDH+am
Viiks aaic-IKS+am.
b. Desideratives:
varh arj-IH+isa
vund und-ID+isa
vrdh ard-IDH+isa

We conclude that vowel-initial roots do indeed use suffixation. In addition, the pattern of losses indicates that
the suffix can only be_, with cross-boundary syllabifications.

Sanskrit Vowel-Initial Reduplication

As noted in Kiparsky 1986, the pattern in the aorist is infixation, not suffixation, as incorrecty
claimed here. E.g. ar-Pl-pam, not arp-IP-am. In M&P 1993a, the various reduplicative peculiarities
of Sanskrit vowel-initial roots result from the force of the constraint ONSET. This relates aspects
of Sanskrit reduplication to Orokaiva above (p. 11) and Timugon Murut etc. below (p. 36).

Melody copying and association are incoherent with suffix; see sections 2.2 and 4 for discussion.
The suffix is therefore satisfied by spreading, as in Steriatl®&2( analysis of Greek. Consider timking
process that creataspipam

(24) c+o, t
VAN

arp a

If copying were involved rather than spreading, the vowdtidoe copied aa and turned intd by a rule
associated with reduplication of aorist, desiderative, and (sometimes) present. The desiteligisafrom
vund permits no such ament, sincau nevers reduplicates gssuch forms are explicable only if the suffix's
vowel has been fixed atThe aorishaubjlJam(/a+ubjto +am/) fromvubj is a similar cas®. The vowiek
therefore inserted, evidently by default specification, and the filling of then open syllabic positions comes about
through spreding rather than copying, in much the same way as Sterl®®2) has proposed for Greek
prefixing reduplication.

Roots with final clusters of falling sonority behave in the same way:

(25) o+0.+00

und sa
The one case wheirgfixing occurs &aiklIKSamfrom Viiks) follows smoothly, given Steriade’s theory of Sanskrit

syllabification by which the rising sonority k§- suffices to license it as an onset:

Y The long initial diphthongauis a regular consequence of adding the augesentvowel-initial roots (Whitney, 136a) and has nothing
to do with the pediarities of the reduplicating subclass of aorists.

15 The aorist evidence is less clearcut since yhiatsc incorporation of the augmeat into the erswhile rootydlable provides a source for
i, if it can be copied (this being a rathemfliar waythat yllabification muddles morpheme boundaries).
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(26) c+o.+
gi%&m

The proposed analysis depends crucially on the assumption that the final suffix (the one after the regyplicant
begins with a vowel, opening up an onset position. This is in fact the case for both aorist and desiderative.

The reduplicating aorist shows an interesting divergence from the sigfjplen: it ‘aims always at
establishing a diversity between the reduplicating and radical syllables, making the one heavy and the other light
(Whitney, sectior858b)’. There are three general rules:

(27) Prefix/Stem Complementarity
a. If the root is light (CVC, since all aorist suffixes are vowel initial), the prefix vowel is lengthened; thus
Vris givesa+RlII-ri.s+am.
b. If the root begins with a cluster, the prefix is already heavy and nothing hagkremi givesa+KU-
k.ru.dh+am
c. If the root is heavy, the prefix remains lightiiks givesa+DI-dik.s+am

Evidently there is a rule making the prefix syllable heavy — inserting a mora —before a light stem*$yllable.
The rule cannot apply if the stem syllable already hasuthedmplement of 2 moras. By fahar processes

(Ingria 1980), the prefix vowel spreads automatically to fill the empty mora position. Notice that the designation
o, governs only thaitial mapping process, creatingsavhich is as liable to phonological manipulation as any
otherl’

THE HEAVY SYLLABLE AS PREFIX TARGET
Mokilese

Mokilese reduplication has been insightfully analyzed by Lel@#88, 1985) whin the segmental
framework. We argue here that the affix shigpariant must be construed prosodically.
The progressive aspect of the Mokilese verb is formed by prefixation of a heavy syllable target, as can
be seen from the following data provided kariison & Albert (976), who explicitly note the generaliiat

(28) Reduplication in Mokilese, /CVC.../ Stems

podok pod-podok ‘plant’

m“ipe m'ig-m"ige ‘eat’

ka kas-kas ‘throw’

wadek wad-wadek ‘read’

pilod pil-pilod ‘pick breadfruit’
dop"'o dop%-dop"o ‘pull

poki pok-poki ‘beat’

16 The same rule applies in the intensive (section 10@2in the older language. Discussion of the poorly attested intensive, which involves
a number of interesting descriptive problems (v. Steriade 198B)evpostponed to a later version of this work.

17 Quantitative complementarity should prblyebe umlerstood in terms of higher-order prosodic structuring. Suppose that the actual rule
is to impose an asynetrical (iambic) foot LR. This is always pabte, because the aorist prefixnecessdly forms a light gllable. If the

root g/llable is heavy, a clash would result: this tyflicblocks the process. Interestingly, there are cases where thglladess lightened
(section 861) to accomodate thenliic pattern; thusfaadh givesa-RAA-radhamvkrand givesa-Clk.rad.am This equivocation is failiar

from other chsh-driven processes: when there are several solutiongilitaria likely. Quanttative complementarity also shows up in
Ponapean (v. inf.) and in most cases of counting allomorphy rules (section 1), with strong indicatiimfasflausnot identicaprosodic

basis.
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(29) Reduplication in Mokilese, /CV/ and /CV.V.../ Stems

pa paa-pa ‘weave’
wi.a wii-wi.a ‘do’
di.ar dii-di.ar ‘find’
(30) Reduplication in Mokilese, /CV..../ Stems
koolo koo-koolo ‘grind coconut’
s0orok $09-500rok ‘tear’
caak caa<aak ‘bend’

The examples in (28) show the targgf being satisfied by an initial bating of melodic eéments.

In (29) association from the copy must fail to satisfy the target. Examples like /pa/ simply lack the stuff
to fill out a heavy syllable by 1:1 maipmg; and since the vowel sequences of the other two examples are always
heterosyllabic, a form likdi.ar can only linkdi, neverdia, to a syllabic prefix. (As noted above, the mapping
must stop with the failure @fto link, so thatdir-di.ar is not a possible outcome.) The singlecassfully linked
vowel must therefore be spread to fill the 2nd mora position.

The examples of (30) show that a long vowel is copied as long — a phenomenon dubbed ‘transfer’ in
Clements (1985a), which obviously requires someaafant of the mappg procedure. We consider techniques
for dealing with it in section 4.3.

Quantitative Transfer

This phenomenon and its significance were first noted by Levin 1983. An account of it is given in
M&P 1988. Other relevant work includes Hammond 1988, Steriade 1988, and Selkirk 1988. For
recent work on Mokilese reduplication, see Blevins 1996.

A search of the dictionary reveals that superheavy CVVC syllables are found only at word-end,
presumably because of the availability of consonant extrametricality there. The two moearrequimposed
by the prefix is therefore satisfied maximally by CVV: whesme soorok, never s00r-soorok.

A third pattern generating long vowels is observed in (31), where @Ni&-stems give a CVV prefix.

(31) Reduplication in Mokilese, Diphthongal Stems

pou.ce poo-pouce ‘connect’
dau.li daa-dauli ‘pass by’
au.do aa-audo itf’

Mokilese has a general rule of diphthong fdrorg summarized as follows byartison & Albert: ‘ahigh vowel
becomes a glide after a lower vowel and before a consonant or at the end of a word.” (This is not fully accurate—
their own example ika+onopda- kawnopda‘'cause+prepared= to prepare’.) All instances of [y] are derivable;
[w] is arguable phonemic in only a few words (p. 32). Thiggests an analysis in which the basic syllabification
is po.u.ceda.u.li, a.u.dqg parallelingwi.a, di.ar in (29), giving rise to exactly the same pattern of association.
Interestingly, some speakers allow CVG reduplication, aittio > au-audq showing that for them diphthongal
nuclei are at least possible in the basic syllabification.

The behavior of the CV.V-initial stems in (29) and (31) demonstrates clearly that the prefix cannot be
XXX, pure segmentalia, but must lnde the information that the result in these cases must be a licit single
syllable of the language.
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Of particular interest— as usual — is the behavior of vowel-initial stems.

(32) Reduplication in Mokilese, V-initial Stems

a.ir ir-r-ir ‘string’

b. onop on-n-op ‘prepare’
C. idip id-d-idip

d. alu al-l-alu ‘walk’

e. uruur ur-r-uruur ‘lagh’

f. andip an-d-andip ‘spit’

Form (32f) shows the syllabification effect we've seen before: both the pygfand the stem-initial onset are
satisfied from the copied melody:

(33) Ouu/ﬂ‘j o
l€>ndio a\@b

In cases where there is no separate consonant for the stem onset, the moraic consonant 8hitedtisstosin
be best understood in relation to a procearibbn & Albert call ‘Boundary Lengthening’. Before ‘loosely-
bound’ suffixes the following changes take place:

(34) Boundary Lengthening
a. Before a V-initial suffix, a single final consonant is geminated:

did # e -~ didde ‘this wall’
puk #or - pukkor ‘only books’

b. Before a C-initial suffix, final vowels are lengthened.
indi # la- indiila ‘go-down and away’
si # pas- siipas ‘a bone’
pina # ki # di~ pinaakiidi ‘cover with’

This class of suffixes adds a mora to a preceding syllable, as is cleaBfflomAssociated with the process is
a rule spreading the stem-final C (construed melodically) into the empty onset position of V-initial (ditto)
suffixes, which we display in (35):

(35) Onset Filling
(o) (o)

-

Cc \Y

This is, of course, exactly the rule evidenced in the reduplicated prefixes (32a-e).

A further generalization is possible. If the reduplicative prefix is included in the class of ‘loosely-bound’
affixes, it is ndonger recessary to specify that the prefix is bimoraic: this follows from the general pattern of
boundary lengthening. The prefix, then, is plausibly interpretediasl @f clitic, prefixation as a kind of (ae")
compounding. The actual progressive prefix then reduces to thiafamwith its prosodic properties following
from its morphologicaffinities.

18 Harrison & Albert claim that this effect is only observed with NC clusters, but they cite no evidence to support the restriction. The
alternative we would conceilly find in other clusters iappaptafrom hypotheticaapta
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Ponapean: Heavy and Light ¢ as Prefixes

Ponapean, a Micronesian language closely related to Mokilese, uses a richly varied pattern of
reduplications to mark the durative in verbs. It has been analyzed in Rehg & $&ihl, the source of all data,
in Levin (1985) from the segmentalist point of view, and irCleichy (984a), whereundamental eiments of
prosodic conditioning in the system are recognized and treated. We exaafieshitnobnly because it provides
instances ob,, ando, as prefix targets, but also because it illustrates how higher order categories, F in
particular, can determine affixal prosody.

More on Ponapean
More recent work on Ponapean phonology and morphology includes Goodman 1995, 1t 1989,
M&P 1991ab.

As elsewhere, the empty onset provokes special treatment; we will focus first on the more perspicuous
behavior of C-initial stems.

Ponapean I: Consonant-initial Stems

With monosyllables, the reduplicative prefix takes the foror o, , in quantitative complementarity
with the base:

(36)  Light base e, prefix

a. pa PAA-pa ‘weave’

b. mi MII-mi ‘exist’

C. pu PUU-pu ‘bent, crooked’
d.lo LOO-lo ‘be caught’

d. lal LAL-lal ‘make a sound’
e.rer RER-rer ‘tremble’

f. mem MEM-mem ‘sweet’

g. kay KAn-kan ‘eat’

h. pap PAM-pap ‘swim’

i. dod DON-dod ‘frequent’

j- dil DIN-dil ‘penetrate’

k. kik Kin-kik ‘kick’

I p%il PYIL-i-pYil ‘flow’

m. par PAR-a-par ‘to cut’

n. tep TEP-e-tep ‘kick’

0. tep TEP-i-tep ‘begin’

Some phonology is visible here. At thefage, nonfinal syllables can close only on geminates or assimilated
nasals. A variety of assimilation rules at various strata of the grammar respond to this restriction; see Rehg &
Sohl (1981, pp. 56-64), MBarthy (984a), 1td (1986) for discuss. When there is no assimilation,
impermissible clusters such as those in (I-0) are broken up with vowels. It is important to note that the process
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of cluster break-up is not limited (as some assimilations are) to reduplicated stitfctures. We tihstesate a
away from the Epenthesis process in identifying the prefix as syllabic.

(37)  Heavy baseg, prefix

a. duup DU-duup ‘dive’

b. miik MI-miik ‘suck’

c. maaw M A-nt aaw ‘good’

d. laud LA-laud ‘big, old’

e. reid RE-reid ‘stain’

f. pou PO-pou ‘cold’

g. pei PE-pei ‘fight’

h. mand MA-mand ‘tame’

i. lepk LE-legk ‘acrophobic’
j- kens KE-kens ‘ulcerate’

The light base is CVC; the heavy base CVV, CVCC, or CVVC. This contrast is reconciled with the
familiar light-heavy distinction (CV vs. CVX) if final consonants are extrametricaCévtihyy (1984a) dduces
independent evidence in support of this claim. Nouns are subject to a min Wdmesptidemading two moras
at the surface. When they are underlyingly CV or CVC, they are vowel-lengthened to CVV and CVVC
(respectively). Forms CVV, CVCC, and CVVC are untouched. Extrametricality puts the CVC forms in the
monomoraic class and further predicts that only the (intrametrical) vowel is available foirgattsyobligatory
second mora.

Jane Grimshaw suggis that quantitative conghentarity be viewed as the consequence of a
requirement on higher-order structure to the effect that a reduplicated monosyllable contain no more than a single
foot. Although the stress system of Ponapean is not discussed in Rehg &8Bd)] {t is fair to assume that
any quantity-sensitive prosody will tolerate at most one heavy syllable per foot. We further assume that F is
minimally bimoraic: this allows us to interpret the NounWid requiement in the usual way asnwd = F. We
can take the prefix to ke unspecified for weight, which will satisfy itself maximally up to the foot limitation,
recorded here:

19 Rehg & Sohl distinguish 4 types of vowel insertion.
<1> Prothesis dfu, providing a vocalic nucleus to supplant a syllakisal. Thusmn.pe‘beside it' may be pronounced
im.pe Choice betweenandu is phoneticlly predictable. (p. 55-6)
<2> Copying of the following vowel, wherelak+dei~ ak-e-dej ak+tantat- ak-a-tantat ~ Variousconditionsobtain
(p.92-94).
<3> General Epenthesis of i/u, with choice determined as in <1>, to break up any imblerclister not otherwise
dealt with. “In slow, careful speech they are less likely to be employed than in rapid, less careful speech.” (p. 94)
<4> Appearance of ‘base vowel' (p.87-91). Of great interest to the present argument is the preservation of some
etymological final vowels in suffixation and in reduplication of mgtiabic roots. With the verbalizing suffix -niki ‘to
have the thing characterized by the base’, we find, for example:

i. kil ‘skin’ kil-i-niki
ii. miil ‘voice’ pil-e-niki
iii. diip ‘sin’ dip-a-niki

According to Rehg & Sohl, it is the base vowlttbreaks up the cluster in (36l-0), accounting for the phonollygivexplicable difference
betweertep-e-tep ‘kick’ and tep4i-tep‘begin’ — cf. transitivegepek ‘kick’ and tapi ‘begin’. Given the plethora of insertions in the language,

it's not at all ckar that the cited data umbiguouslyestdlishes the claim. Supposing however that it is correct, are we driven to the
etymologizing conclusiothat reduplication is bydlabic (= F), with various sigequent reductions? We think not. With McCarthy (1984a)

we propose that the ‘base vowel' is a kind of floating affixal melodeme associated with certain roots, which is allowazbte/sarf a

free vowel slot presenttself. In support of this, we note that there are only 3 types of base vowel /i a e/, out of a 7 vowel system, a typical
grammaticalization of opaque phonology. The reader is referred to Harris (1985) for discussion of enihghenomenon in Spanish,

and to It6 (1986) for analysis of the msitation/epenthesis system in Ponapean.
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(38) Monosyllable/Monostress Ru{&rimshaw).
Reduplicated monosyllables contain one and only one F.

If feet are strictly iambic then a form likmemmeets (38) by containing one F and one loose syllable:
[mem]me(m) If asymmetrical trochaic feet can be derived, then it ends up as a single tidy foot. Stemasitike
of course, reduplicate as perfect iamaman(d)

Polysyllables also choose betweepando,,, but the grounds for choice are, on the face of things,
remarkable. First, the mundane: when the initial syllable is light, the prefix:is

(39) Polysyllabic Stem - light initial syllable

a. rere RER-rere ‘tokén or peel’
b. dune DUN-dune ‘attach in a sequence’
c. deyed DEY-deyed ‘eat breakfast’
d. dilip DIN-dilip ‘mend thatch’

e. pepe PEM-pepe ‘swim to’

f. sarek SAN-sarek ‘uproot’

g. siped SIP-i-siped ‘shake out’

h. taman TAM-a-taman amember’

i. tepek TEP-e-tepek ‘kick’

j- loge Lop-(i)-loge ‘pass across’

k. katoore KAT-(i)-katoore ‘subtract’

I li.aan Lll-li.aan ‘outgoing’

m. ri.aala RIil-ri.aala ‘be cursed’

n. lu.ak LUU-lu.ak ‘jealous’

0. lu.et LUU-lu.et ‘weak’

Phonological notes: Forms-fdshow the typical assimilans. Forms (g-k) show insertion into unassimilable
clusters: those in (j,K) are optional an@icteristic of casual spch; those in (g-i) are lifpatory and copy the
following vowel, as can be seen by application of the rule elsewhere. . As abovestveetaaway from
predictable epentheses to reveal the uniformly syllatacacher of the prefix. Forms (I-o0) show automatic
spreading of the vowel to fill the required second mora. Since vowel sequencesditdu.a are necessarily
heterosyllabic, they can’'t be mapped into the prefand the mapping must stop with the stem’s first vowel
melodeme. (As we have seen before, it is universally impossible to skip over the unassociated vowel to seize on
a following consonant:lin-liaan.)

Complementarity makes its appearance when the first syllable is Hieavy, butirsylgpdses not
respond to the first syllable at all: teecondsyllable’s weight determines the weight of the prefix.

20 Rehg & Sohl cite the following paradigm:

i. lak+dei/ aledei
i Jak+p"w/ akip“'uy
iii. /ak+tantat/ aktantat

For discussion of conditions under which a copy vowel appears, see Rehg & Sohl (1981, p.92-94).

21 Rehg & Sohl say wre particularly that the firstyBable must contain a longowel, but they cite no evidence to support a distinction
between CVV and CVC.
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(40) o, with Heavy 2nd Syllable

a. luun¥ uurty LU-lun” uum” ‘be sick’
b. maasaas MA-maaas ‘cleared of vegetation’
c. tooroor TO-toooor ‘be independent’
d. waantuuke WA-wadnuke ‘count’
(41) o, with Light 2nd syllabl&
a. duupek DUU-dupek ‘starved’
b. meelel MEE-mdel ‘true’
¢. nOOrok NOO-nO@k ‘greedy’
d. peese PEE-pse ‘be acquainted’

Viewed in terms of the sequential structure of the syllable string, the rule ofesnerghrity is mysterious
indeed: not only is it nonlocal, but it skips over an entify)of exactly the same type that it's looking for.

The prosodic effect is however uniform and simple: the output contains exactly two feet. We therefore
adopt for polysyllables a foot-condition analogous to that imposed on monosyllables:

(42) Polysyllable/Two Stress Rule
Reduplicated polysyllables must have exactly 2 feet.

If there are two heavy syllables in the stem, as in (40), the prefix must sheipkotavoid running over
the 2F limit: thugmaa][saas] ~ [mamaa][saas] With only one heavy syllable in the stem, as in (41), the prefix
o is free to expand maximally, indeed must do so: whighagpek] - [duu][duupek].

Notice that the Polysyllable Rule applies equally to well to the forms of (39); all are monopod bases, so
that the FF target can only be achievedoyiaprefixation: thus fronjdune] we geffdun][dune].

What we have here is a kind of templatic morphology superimposed on the reduplication process. The
prefix is alwayso, but monosyllable stems satisfy a template F, polysyllables a template FF. The templates
impose weight requirements on the prefix and mediate the transmission of just that kind of nonlocal information
which affects the foot structure of the word.

There is one final class of C-initial polysyllable to consider: those beginning with a syllabic nasal. They
reduplicate exactly as expected, given the associated phonology. (Syllabic nasals capitalized in the examples.)

(43)  Syllabic Nasals

a. M.med M.m-i-m.med ‘full

b.g.par Ny-i-g.gar ‘see’

c. M¥.m"us MY .Y -u-fi . us ‘vomit’

d. M.pek M.p-i-m.pek ‘search for lice’
e. N.da N.d-i-n.da ‘say’

f. M¥.p"ul MW.pY-u-m" . 3" ul ‘to flame’

Syllabic nasals are only allowed word-initiallygpeding a consonant to which they are homorganic. Even there
they are liable to degemination in forms I{eec) (p.36) and in formike (d-f) they show ogbnal prothesis of

fif or /u/, the latter appearing with rounded initial consonants or when the vowel of the first syllable is round
(p-56). Rendered word-internal by morphology, the nasals must desyllabify: for exkarpienedcause to

be full’ emerges as bisyllabkam.medEpenthesis dfu is therefore internally obligatory.

22 Note herehe transfer of vowel length. See below, section 4 for discussiorJmefix cannot extend itself all the way to CVVC
(*duup-duupek because superheawllablesare allowed only word-filly. Compounls, of course, consist of two words: e.g. (40d)
waantuukécount'.
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Putting all this together, we see that a fdike M.pekreduplicates like e.gdune (39b). As a
polysyllable, it must satisfy a template FF; thereforexpands as,, Mp. The derived formMp-M.pek

W
undergoes the general rule of epenthesigging asM.pim.pek’®
Ponapean II: Vowel-Initial Stems

The single essential pd@rity of vowel-initial stems is that a vocaliccaehent of one sort or another
appears between the expeateshatisfying prefix and the stem:

(44) Reduplication of Vowel-initial Stems

a. el ele-el ‘rub, massage’
b. uk uku-uk ‘fast’

c. it it-i-it ‘stuffed’

d. aan araan ‘be accustomed to’
e. oon Oy-oon ‘hung over’

f. eed ey-eed ‘strip off’

g. iik i-y-iik ‘inhale’

h. uuk uy-uuk ‘lead’

i. uutoor uuy-uutoor ‘independent’
j-alu ali-alu ‘walk’

k. inen ini-inen ‘straight’

l. urak uru-urak ‘wade’

Except for (44juu-y-uutoor which should prallel (40c)to-tooroor, the general rules for choosing betwegn
ando,,, are clearly in effect: the heavy monosyllables of (d-h) get jfpefix; the othersg,,.

Mokilese resolves the empty onset problem by spreading the syllable-final CaMokalk’ becomes
al-lI-alu. Ponapean responds to the structural pressure in a different way: the empty stem-initial onset is filled,
we propose, with a glide /y/. Intervocalically, as in (d-i), that's exactly what we see. But glides are disallowed
post-consonantally. Therefore they vocalize, presumbly via a rule which adjoinsetieelipg consonant,
whereupon they willssimilate in quality to any following high vowel and to any vowel in monosyligbles. . By
this account, Ponapeatu goes taal-y-alu, surfaing asa.li.a.lu, while el ‘rub’ goes toel-y-el, surfaing as
e.leel

There is some variation in the high-vowel class of heavy monosylléklesay reduplicate ag-iik,
uukasuk-uuk Rehg & Sohl note a possible source in analogy wt{b) andit (c). Formally, we can get this
by exceptionally blocking glide insertion and allowing the stem-initial onset to pick the copy’s final consonant,
as in Orokaiva and others above. Another reported variamtuskfor uyuuk presumably due to allowing the
language’s general glide insertion process to operate in the reduplication environment.

One small class remains, which lies outside the general pattern discussed here: glide-initial light
monosyllables, which reduplicate with a fixed prefie G

(45) Reduplication of Glide-initial Stems

a.wa we-wa ‘carry’
b. was we-was ‘obnoxious’
. yang ye-yang ‘accompany’

23 Another posible line of analysis would be to hold that syllabisals arise by optional dropping of iniii@l. Thenimpekexactly resmbles
Mokileseandip.

24 Rehg & Sohl report some optionality in what appears to be the nonhigh vowel clasanthsseduplicates as eith@miamasor
amaamagsewetikas eitheewiewetikor eweewetik
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It's possible to imagine a story assimilating these to the vowel-initial class, whereby the ynsedaiizes and
dissimilates t@ — so thata > u-y-ua> u-e-ua But it hardly seems worth3®, especially since the pattern is
being lost from the language in favor of treating the forms as consonant-initial.

Ponapean llI: Conclusion

Ponapean demonstrates quite unambiguously the fully prosadictt of reduplicain. The categories
foot, syllable, and mora interact to characterize the reduplicating prefix in a quite general way. Even the (typically
quirky) onsetless stems fit into the core system with a minimum of special handling.

Ponapean IV: Proleptic and Historical Note

The survival of the ‘base vowel' in the reduplication of a small class of (currently) monosyllablic stems
indicates that the process wagymally one of foot reduplication, where F = p u, subsequently subject to a
variety of reductions particular to the reduplication structure. (A similar remark can be made for Mokilese.) It
is clearly possible to mount a synchronic description based on this premise. We resist the temptation on the
grounds that theuk of the reductions followmmediately from specifying the prefix target@go, o).
Independent rules of the language defining syllable and mora tell us what to take and when to amplify by
insertion. Furthermore, the principles (38) and (42) assigning foot templates to mono- and polysyllabic bases
determine the form of the prefixin an entirely straightforward way, resolving the otherwise inscrutable issue
of quantitative complementarity — if we take the prefix tab&hese considerations suggest strongly that the
system has in fact been reanalyzed along the lines suggested here.

MINIMAL WORD/FOOT AS PREFIX

A particularly clear illustration of the interaction between reduplication and prosodic constituency is
provided by the Australian hguage Diyari, described by Austit981). We Wl discuss below another
Australian system, which involves interesting variations on the same pattern.

Diyari has both CV and CVC syllables, with no vowel length contrast. Consonants are prohibited at the
end of a phonological word. Within a root, stress is assigned to each odd-numbered nonfinal syllable, counting
from the left (this is a typical pattern in Australian languad®s); thus, the foot is of the trochaic, non-quantity-
sensitive type which must branch (whence the absence of stress on final syllables). All phonological words of
Diyari contain at least two syllablés. It follows, then, that the minimal phonological word of Diyari is just a
single foot, which we know independently to be disyllabic. Diyari prosoigierent to the subsyllabic moraic
structure (that is7 is a ).

Diyari reduplication is of the type most commonly found in Australia, a prefixed copy @)CV:

(46)  Diyari Reduplication

wila wila-wila ‘woman’
kanku kanku-kanku ‘boy’
kulkuna kyku-kukuna ‘to jJump’
tlilparku tilpa-tilparku ‘bird sp.’
pankati npanka-ngkanti ‘catfish’

Consider what we must explain about this pattern of reduplication. The reduplicated sequence is exactly two
syllables, of which the first may be CV or CVC, while the second is CV. From our observations about Diyari
prosody, we conclude that the reduplicatifiéx in this language is just the minimal phonological word,;\V

25 Notice that among other pdiritiesuawould have to be treated as heavy mgheaisle toget theo,, prefix.
26 For discussion of some irrelevant complications in Diyari stress assignment, see Poser (1986).

27 Al grammatical words of Diyari also contain at least twhables, except for the particja ‘and’.
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Everything follows from this. We must reduplicate two syllables, because the minimal phonological word is a
trochaic foot. The second syllable of the reduplication must be open, becawseediately precedes a
phonological word juncture.

In effect what we are saying is that reduplicated forms in Diyari are word-level compounds of an F (=
Wd,,;,) template with a normal word. This is confirmed by Austin’s (1981) careful arguments denmunset
the reduplicated string forms a seate monological word from the base. Each portion of a reduplicated string
takes a separate main word strekmkadUlnkdto emerge’), and the vocalidi@phony in the stressed syllable
of the