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REDUPLICATION AND VERBAL MORPHOLOGY
IN PALAUAN

DANIEL L. FINER

Palauan, an Austronesian language spoken in the Palauan Islands of the
western Caroline Islands, exhibits at least two types of reduplication in
its complex verbal morphology. Both reduplications can have a similar
semantic effect on the meaning of the reduplicated form — weakening or
continuative - but their interactions with other morphophonemic processes
differ sharply. These differences, I suggest, can be traced to Palauan word
structure; they arise when certain morphological categories are contiguous.
Once the need for such a concatenative structured representation of the
Palauan word is demonstrated, it then becomes necessary to integrate the
non-concatenative aspects of the morphology into the overall hierarchical
structure in order to provide a unified picture of the morphological geometry
of the language. I suggest that this can be done by appeal to a multi-
dimensional extension of word-formation rules of the sort proposed in
Selkirk 1982.

Section I presents a brief overview of the morphology of the non-
reduplicated verbs, including discussion of the verb marker, the imperfect
marker, and the resultant state infix. As a part of the analysis of the
alternations of the imperfect marker, I propose that lexical assimilatory
processes have access only to the underlying phonemic inventory of the
language; no purely allophonic segments are derived by lexical phonological
rules. Section 2 outlines the basic facts of Palauan reduplication and
describes the phonological process of vowel cluster reduction. Although
a precise formal statement of vowel cluster reduction is tangential to the
main discussion, an understanding of this process is important in the
determination of the prosodic shape of one of the reduplicative morphemes.
In section 3, I illustrate the interactions of the morphology discussed in
section | with reduplication. Here I propose that the differences exhibited
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by the two reduplicative prefixes can be accounted for by assuming that
some of the morphological processes in question are conditioned with
respect to the derived morphological category ‘Stem’, and in this section
I also discuss ways of representing hierarchical structure within the word.!

1. AN OUTLINE OF THE NON-REDUPLICATIVE VERBAL MORPHOLOGY

A brief account of some of the allomorphy of the Palauan verbal system
is necessary as a prelude to the discussion of the reduplication processes
in the language. In this section I discuss the verb marker, the imperfect
marker, and the resultant state infix.

1. 1. The verb marker

The Palauan verb marker (VM) is affixed to most verbs in the form of
a mo prefix.2 Frequently the VM acts as a verbalizing affix, attaching to
forms with independent existence as nouns. Where this is the case, the
nominal form is cited in examples as well. Some Palauan verbs are shown
in (1) (all examples are from Josephs 1975, Wilson 1972, or McManus
1977).

¢9) moaknit ‘to be bad’ (< knit)
moasaul ‘to be tired’ (< saul)
moanadub ‘to swim’
moardakekl] ‘to jump’
makiis ‘to wake up’

When the initial consonant of the root is b, however, the VM appears
as o.

(2) oboes ‘get shot’ (< boes)
obail ‘get clothed’ (< bail)
obakall ‘get driven’ (< bokall)
The presence of a stem-initial b, however, is a sufficient but not a necessary

determinant of the form of the VM as o. There are a small number of
forms that display initial consonants other than b which require the o
form of the VM.

(3) oker ‘to ask’ (<< ker)
osus ‘to greet’ (<< sus)
osiik ‘to look for’ (< siik)
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The VM may also appear as an infix inserted after the first consonant
of the stem, and here as well it displays an alternation between consonantal
and vocalic forms. The VM appears as m in (4a) and as u ~ o in (4b).3

(4) a. sme?ar ‘to be sick’ (< setar)
Imuut ‘to return’ (< luut)
2omils ‘to escape’ (< ?1is)
gmelt ‘to sink’ (< nelt)

b. Puarm ‘to suffer’ (< Parm)
suebak ‘to fly’ (< sebok)
soisab ‘to go Into’ (< sisab)
ruebot ‘to run’ (< rebat)

The infixation process appears to be lexically governed: there seem to
be no phonological or morphological factors that determine whether or
not the VM is infixed or prefixed. The appearance of the vocalic VM
infix, however, is determined by the presence of a bilabial consonant
elsewhere in the stem (Josephs 1975).

In order to account for the distribution and shape of the VM, [ will
assume that the normal case involves prefixation, and where applicable,
the rule in (5) will apply (here 1 adopt the u-notation of McCarthy 1981).

C
(5) mo—o/ __ [+lab]
l
M
VM
I assume that the forms in (3), which exhibit the o VM prefix with a

non-bilabial as the stem-initial consonant, are marked with the diacritic
feature [+0], which conditions the rule in (6).

(6) my—o/ ..
|
o n
VM [+O]

root

Further, the forms that require the VM as infix will be marked with | t1]
and represented as in (7), and the rule in (8) will then apply to change
the form of the VM when a bilibial consonant is in the ncighborhood.
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@) root
[+1]

t<§ -

<
=<

8) root
[(+1]
M

m—-o/C___ Y C Z
| [+lab]

m
VM

The air of redundancy between rules (5) and (8) is dispelled by forms
like moalaseb (‘burn’ imperfect) and malub (‘spit’ imperfect), which show
ma as the VM even though there is a labial consonant elsewhere in the
word. These data indicate that the conditioning environment of (5) is strictly
local - the VM prefix and labial consonant must be contiguous - while
rule (8) has non-local effects. The VM infix will appear in its vocalic form
if there is a labial consonant anywhere in the word, contiguous to the
VM or not. (5) and (8) appear to be morphologically governed as well,
since it is clear that there is no phonotactic constraint prohibiting more
than one bilabial consonant in a word, given forms like mamod (‘bedding
given to visitors’) and beab (‘rat’), which show that bilabial consonants
can co-occur within words. The minimum requirement for the mo sequence
to appear as o is thus that it constitute the verb marker, and once the
VM is infixed, a non-contiguous labial consonant will condition the
appearance of the vocalic form of the morpheme.
The distribution and shape of the VM is summarized below in (9).

9) VM: a. infixin root
(+1]
M

N |

C

b. otherwise, prefix.
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c. —o/___ C
[+lab]

I

1%
[1tO]
root

€. root
[+1]
n

/¢ YCZ
(+lab]

f.  otherwise,VM = ma

With this rather summary treatment of the verb marker, let us turn to
the imperfect verb forms.

1.2. The imperfect

The imperfect of the Palauan verb is identical to the present tense forms
shown above, except that it appears to display mutation of the stem-initial

consonant shown in the parenthesized base forms in (10).

(10) monat ‘smoke’ (< ?at)
moniis dig’ (< kiis)
monitakl ‘sing’ (< vitakl)
omoes ‘shoot’ (< boes)
omail ‘clothe’ (< bail)
omtar ‘swing’ (< btar)
moliud ‘cut’ (< tiud)
mboleel ‘nail’ (< decl)
molesab ‘burn’ (< sesab)
molen ‘borrow’ (< len)
molukad ‘pay a fin¢’ (< nukad)

If we peel off the verb marker from the forms in (10) and compare the
results with the base forms, we see that there is an alternation of the
stem-initial consonants. 7 alternates with Zand k., m with b, and [ alternates
with 1, d, s, [, and n.
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Josephs (1975) analyzes these alternations as the result of affixation
and deletion. In his analysis, the imperfect marker has three lexical shapes,
p, m, and /, and the appropriate form is affixed to the appropriate stem.
The initial consonant of the stem is subsequently deleted.

There is, however, an assimilatory relation between the stem-initial
sonorant consonant in the imperfect form and the initial consonant of
the base form that can be captured by rule. Note that with the exception
of the p// alternation exhibited in pukad/molukad, the consonant in the
imperfect version shares a point of articulation with the consonant in the
other form. g of course does not strictly share a point of articulation
with 7 but pis the closest sonorant in point of articulation to 7 (a voiced
glottal stop, and by extension a glottal sonorant, being physically impos-
sible). We might provisionally characterize this assimilation as ‘find the
closest sonorant’.

This quasi-rule, however, fails to explain the correlation of /, rather
than n, with alveolar consonants. But, according to Josephs, there is no
phonemic 7 in the grammar of Palauan. Where there are surface #’s, they
derive from underlying p’s assimilating to following alveolar consonants.
This being the case, we can exploit the distinction between underlying
and derived segment and state this assimilation of the imperfect marker
as a lexical rule, and then go on to propose a constraint on lexical-
phonological rules such that the input to and output of these rules may
have access only to the underlying phonemic inventory. The nasal assimi-
lation rule would be defined in the phonological component, where
allophonic rules are normally stated, and surface n’s could be derived.

The lexical assimilation rile will be characterized autosegmentally in
terms of hierarchical feature geometry as proposed in Clements 1985 and
Sagey 1986. I propose that the imperfect marker be listed in the lexicon
as a consonant specified only as [+sonorant]. It will acquire place features
from a neighboring segment, the place features of which spread leftward

and attach to the root node. (11) is a representation of this assimilatory
process.

(11) IMP

|
X X

root root

N
~N
cons [+son] \I
place

etc.
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The eventual resolution and interpretation of the feature composition of
this affix must appeal to the ‘find the closest sonorant’ principle previously
mentioned, where the range of derived feature bundles is restricted to those
displayed by the underlying phonemic inventory. In particular, glottal place
features combine with the [+sonorant] feature to yield 7, and coronal
place features combine with [+sonorant] to yield /.

The output of (11) is ‘structure preserving’ in a sense; no additional
segments are derived by the rule. This situation is compatible with (if
not predicted by) the theory of Lexical Phonology (Kiparsky 1982). It
is not clear, however, that lexical phonology can countenance the other
principle involved in determining the output of (11), ‘find the closest
phoneme’. According to Kiparsky (personal communication), a rule such
as (11) should block, or its output should be uninterpretable, if there were
no readily available phoneme. The facts of the Palauan imperfect, I believe,
provide evidence against such an interpretation, although the issue deserves
further investigation.

It is clear, though, that the p// alternation noted above cannot be
described as an assimilatory process. Instead, I propose that this alternation
simply be listed in the lexicon in the form of a morphological rule of
the sort given in Lieber 1980.

(12) n (Cn) (Vu(Co))o ~ 1 (CO) (VU(C"))O

morphological rule defines the set
{(pukad, lukad), ...}

The representation of forms which undergo stem-initial consonant deletion
subsequent to the assimilation shown in (11) is shown in (13a). Subsequent
to the severing of the place node from the righthand segment, the timing
slot, along with any features attached to it, is deleted. For representational
convenience, | will abbreviate the more articulated structure in (13a) as
(13b) in the rest of the discussion.

(13) a. IMP
m

|
X X (=

|

root root

place
l

ete.




[ELIPTR ST SFS

[

,xﬂgﬁg.;

106
b. X
_—1
C C
[+son]
|
“
IMP

A competing analysis employing a floating [+son] feature which simply
docks onto the root-initial consonant, as in (14), is compatible with the
data discussed so far, and in fact such an analysis may appear to be

preferable, since it would require no delinking or deletion of the sort shown
in (13).

(14  IMP
M
| X
[*+son] |
=~C

In such an analysis, there would be only one C-slot, and it would be
shared between the imperfect marker and the root. There are cases to
be discussed below, however, which demonstrate that both C-slots are
required in the formation of a class of reduplicated imperfects. This being
the case, I will assume that (11) and (13) are the proper statements of
the processes exhibited in (10).

Representations for some of the forms in (10) are illustrated in (15).
In (15b), the occurrence of the verb marker as o is conditioned by the

bilabial quality, acquired from the initial consonant of the root, of the
imperfect prefix.

(15) a. VM root
I u
A AN

tiud

m 2

| —F 11

cvVv C Cvvce — moliud
[+son]

IMP



b. VM root
o "
| VANN
o) boes
| 31l
\Y C CvVVvC
[+son]
|
M
IMP

1.3. Resultant state verbs
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The Palauan resultant state verb (RSV), akin to the adjectival passive
participle in English, is formed from transitive verbs by infixing -/- after
the initial consonant of the stem. If the initial consonant is 7 s, f, or
d, a schwa is epenthesized to break up the cluster, and if the initial consonant
is r, the / assimilates completely to the r.# In addition, presumably because
of its adjectival nature, the RSV does not serve as host to the verb marker.

Some RSVs are provided in (16).

(16)  bhi? ‘sifted’ (< bii?)
nlomodol ‘mopped’ (< pomodal)
nlabok ‘planed” (< pabak)
bloes ‘shot’ (< boes)
rrous ‘divided up’ (< rous)
bleob ‘shaped’ (< beob)
?alat ‘smoked’ (< ?at)
klimd ‘cut’ (< kimd)
solesab ‘burned’ (< sesab)

The forms in (16) can be represented schematically as in (17a); some specific

examples are given in (17b-¢).

(17) a.

root

b. root
m

/NN

boeces

| 11

ccvyvce

RSV
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C. root
m

k imd
/11
ccvee

l
1

I
RSV

To summarize this section, the Palauan verb marker, imperfect marker,
and resultant state infix have been discussed. The change of the verb marker
to o is accounted for by three separate rules, two of which are locally
conditioned, and one of which is non-local in character. The facts of
imperfect formation are accounted for by an assimilation rule and a
delinking rule. It was suggested that the assimilation rule applies in the
lexicon, and due to its lexical status, it obeys a proposed constraint on
lexical-phonological rules that such rules of a feature-adding or feature-
changing nature have access only to the underlying phonemic inventory
of the language, a form of structure preservation. The morpholexical rule
(12) states the relation between imperfect and non-imperfect forms that
cannot be accounted for by the assimilation rule (11). Finally, the resultant
state marker was analyzed as a simple infix, occurring after the first
consonant of the stem.

Before considering the interaction of these processes with reduplication,
I will discuss the simple cases of reduplication.

2. REDUPLICATION

2.1. Ce- reduplication

The simplest and most straightforward of the reduplication types to be
discussed exhibits a reduplicative prefix of the form Ce-. When the prefix
is attached to stative verbs or adjectives, the meaning of the original form
is weakened, giving it a less definite quality.

(18)  sakool ‘playful’
sesakool ‘rather playful’
beot ‘easy’

bebeot ‘sort of easy’
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bubon ‘senile’
bebubog ‘kind of senile’
soparenar ‘hungry’
sesonarenar ‘somewhat hungry’

Stative verbs formed with the VM prefix show a similar pattern, except
that the VM prefix appears outside the Ce-affix.

(19)  mokekad ‘itchy
mokekedad ‘fairly itchy’
moadange ‘know’
moadedane ‘rather familiar with’
motitur ‘not know’
moatetitur ‘rather unfamiliar with’
moasulaul ‘sleep’
masesulaul ‘somewhat sleepy’

The above patterns can be formally described by representing the Ce-
prefix as a CV skeleton with the phonemic melody pre-attached to the
vowel slot. Following Marantz (1982), [ will simply assume that the melody
of the root is copied and then the initial consonant melody is associated
with the C-slot of the prefix.5 The pre-attached e prevents a root vocalic
melody from being associated to the V-slot. Representations of some of
the forms in (18) and (19) are shown below in (20).

(20) a. sakool saokool b. dane done
I LTI l ]
Cv cvevvce Ccv cv CcvCcv
| [ |
e m? e
sesokool moadedane
c. buboy bub o d. sulaul sulaul
l LI | AR
CcVv CvVCvC Ccv CvV CVvCvvCe
l I |
e moa e

bebubon mosesulaul
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2.2. CVX reduplication

A more interestin
describe as a CV(C) prefix. The

» and the reduplicative prefix carries the meaning ‘is easy
to...” Again, as in (19), the VM appears outside the reduplication, and
it changes to o- in the relevant environments. These forms also display
the effects of two phonological processes that will not be discussed in
detail here: a full vowel frequently weakens to schwa in unstressed position,
and a schwa is epenthesized to break up impermissible consonant clusters.

The vowel in the CV form of the reduplicative prefix, however, does not
weaken to schwa.

(21)  obals? ‘get shot with a slingshot’

obalobala? ‘easy to shoot with a slingshot’
masuub ‘get studied’

masusuub ‘easy to study’

maniokl ‘(starch) get cooked’
mapginiok] ‘easy to cook starch)’

moram ‘get mixed’

moaramram ‘easy to mix’

The CV(C) prefix also attaches to non-ergative verbs and here, as with
the Ce-prefix, it has a weakening effect or a continuative effect on the
meaning of the verb. Here as well, the
is governed by the initia] three segments of the stem. CV appears when

CVV are the initial segments in the root and CVC appears when the first
three positions are occupied by CVC.

(22) omdaob ‘add salt water to’
omdodaob ‘sink into salt water’
masaik ‘lazy’
masisaik ‘rather lazy’
moasaod ‘explain’
masosaod ‘try to explain’
moakilt ‘agile’
moakalokilt ‘quite agile’
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oker ‘to ask’

okorker ‘ask around’
oteb ‘bark at’
otabteb ‘bark constantly’

The forms in (21) and (22) raise two issues. The first concerns the proper
representation of the reduplicative prefix CV(C) and the contrast it displays
between examples whose stems begin with CVC- and CVV-. The second
concerns the choice of the vowel of the prefix when the prefix is attached
to a CVV-stem.

If we temporarily assume that the prefix is either CVC or CV and follow
the reduplication analysis of Marantz (1982), the wrong vowel will oc-
casionally show up in the prefix when a CVV-stem is reduplicated.
According to this approach, the phonemic melody of the stem is copied
above the reduplicative affix, and the phonemes are associated to the
skeleton in a one-to-one, phoneme-driven manner. Some examples are
shown in (23), where the CVC and CV prefixes are appropriately affixed
(a single shape for the reduplicative prefix is suggested below).

(23)  a. ram ram b, niokl npiokl
LI T | RN
CcvV cvce cve cv cv Ccvvcce
| | |
m o moa
moraomram moaniniokl
C. daob  daob d. s aik salk
N [ || L]
vVC (Y% cvve CcVv Ccv cvvce
|| |
om mo
*omdadaob *mosasatk
(omdodaob) (moasisaik)

Leaving aside the shape of the reduplicative prefix for the moment, let
us consider the means by which the appropriate stem vowel appears in
the prefix in the forms in (21) and (22). Elsewhere in the grammar of
Palauan, a cluster of two or more vowels is reduced in unstressed position
by a process of vowel cluster reduction (VCR), and geminate vowels also
reduce in the same environment.¢
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In the possessed form of nouns containing vowel clusters, for example,
the stress on the possessive suffix (pek overrides stem stress and one of
the vowels in the cluster is deleted. In (24), it is the first vowel of the
cluster that is deleted, while in (25), the second vowel is deleted.

(24)  Free form Possessed form (‘my...)
saik sikék ‘laziness’
tdem temék ‘time’
ildot iloték ‘coconut syrup’
béid bidék ‘chant of travel between places’
deleodnal delonalék ‘relationship’
Peisa? Pisarék ‘stain’
iébad ebadék ‘lasso’
berrdus berrusék ‘dream’
ekoek ekekék ‘trouchus’
buil bilek ‘moon’
Pesiu Pesu?ék ‘oyster’
blekéu bleknék ‘bravery’’

(25) dianal dipalék ‘boathouse’
klakoad klakodék ‘fight’
2elud?ad Pelu?adék ‘bitterness’
bed?ad be?adék ‘tin’
nidkl niklék ‘action of cooking starch’
uréor urerék ‘work’
edlt eltek ‘wind’
2ala?él 2ala?enék ‘jealousy’
2iéb 2ibnék ‘speck in the eye’
2eréu Peronék ‘white scar’
bdes bosék ‘gun’
uid udék ‘glue
uinal unalék ‘tooth’
diukes dikesék ‘inheritance’
lius lisék ‘coconut tree’
?eluémal 2elumolék ‘baked fish wrapped in leaves’
kléu klenék ‘young coconut’

As can be determined from (24) and (25), the output of this rule or rules
is fairly unpredictable; there are sets of identical vowel clusters that pattern
differently under VCR. Some of these VCR doublets, derived from (24)

and (25), are shown in (26), where factors of vowel quality, order, and
stress are all displayed.



(26)  delednal eolt
delonolék eltek
1ébad ?iéb
ebadék ?ibnéek
berréus Perou
berrusék Peronek
ekoek bdes
ckekék bosék
bl uid
bilék udék
Pesiu? lius
Pesu?ék lisék
blekéu kléu
bleknék klenck

The only clear regularitics that can be abstracted from the forms in (24)
and (25) are, first, that @ always bears stress when it 1s in a vowel cluster
in which any vowel bears stress, and it always deletes when in an unstressed
cluster, and, second, that o in a vowel cluster with 7 always bears stress
and always deletes in an unstressed cluster. Other than these two regularities,
the VCR patterns are largely unpredictable.

Whatever governs VCR in the possessed nominal forms, though, appears
to be active in the CV(C) reduplication. Insofar as there is evidence
concerning the relation between a stem containing a vowel cluster, its
possessed form, and its reduplicated form, the VCR patterns are identical.
That is, the possessed form of saik is sikek and its reduplicated form
is moasisaik. The possessed form of pioklis prklek and its reduplicated
form is moniniokl. boid has as its possessed form  bidek, while the
reduplicated imperfect form (more reduplicated imperfects below) is omi-
boid. These facts clearly indicate that VCR is active in reduplication, and
this being the case, there must be room enough in the reduplicative prefix
to include vowel clusters, since simple left-right association of the melody
to the skeleton would frequently yield the wrong results, as shown above
in (23c¢c-d).

Provision for the application of VCR in the reduplicative prefix can
be ensured, and the reduplication pattern of the CVC-stems and the CVV-
stems can be unified in cither of two ways. First, the reduplicative prefix
can be represented as CVX, where *X’ is a position on the prosodic template
which can be occupied by cither a consonant or a vowel,” and depending
on which stem is reduplicated, cither a consonantal or vocalic melody
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will dock onto the X-slot. Word stress will be assigned, and then VCR
(whatever its formal statement may be) will apply to any vowel cluster
in the reduplicative prefix. If a consonantal melody docks onto the X-
slot, then rules of vowel reduction and epenthesis will apply.

Another approach, due to McCarthy and Prince (1986), depends on
the observation that the maximal syllable in Palauan is CV{E{}, that is
to say, CVX. Following this approach, the reduplicative affix would simply
occur as a maximal syllable prefixed to the root. Its melodic value would
be acquired through mapping as much of the root melody onto the syllable
template as possible.

In either case, a departure from the particular proposals of Marantz
(1982) is clearly required, although both solutions (more clearly the CVX
analysis, perhaps) to the problem posed by Palauan are conceptually
consonant with the basic theory. Each of the proposals under consideration
is empirically adequate for the data at hand,!* so, somewhat arbitrarily,
I will opt for representing the reduplicated forms according to the CVX
proposal. Representations of some of the forms above are shown in (27).

27) a. saik saik b. niokl npiokl

| 11 LI IR

CV CVX CVVvC CV CVX cvvcce

| |

ma ma

mesisaik maniniokl

c. ram ram d. balo? baloa?

[ ] ] RN

CV CVX cvce \% CVX [aa%e

| l

mo 0

maramram obolabala?

Another productive reduplication pattern involves both reduplicative

prefixes. Here, the CVX-prefix is internal to both the VM and the Ce-
prefix.

(28)  mosesisaik ‘kind of lazy’
masaik ‘lazy’
mokekarkar ‘half awake’
moker ‘awake’
modedakdakt ‘kind of afraid’

moadakt ‘afraid’
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The separate analyses of the individual reduplicative prefixes can be adopted
straightforwardly here to account for such forms, as (29) shows. As before,
the melody of the root is copied above the reduplicative templates and
then associated.

(29) dakt dakt dakt

| LEEE

CV CV  CVX CVCC - madedokdakt
| | |

ma €

This completes the summary of the basic Palauan reduplication patterns.
Two forms of reduplication were discussed, Ce- and CVX reduplication.
The first pattern involved a CV template with the melody e preassociated
to the V-slot, and simple copying and association provided the value for
the C-slot. A second reduplication pattern involved the association of the
root melody to a prefix of the form CVX. Where the X position is realized
as a vowel, VCR, a phonological rule needed clsewhere in the grammar
of the language, applies. Where X is realized as a consonant, other
phonological rules of epenthesis and vowel reduction apply.

With the overview of verbal morphology from section 1 and the sketch
of reduplication in this section, we are now in a position to consider their
interaction.

3. REDUPLICATION AND PREVIOUS MORPHOLOGY
In this section, the interaction of reduplication and the previous morphology

will be discussed. It will be seen that with respect to the verb marker,
the two reduplication patterns discussed above pattern similarly. When

it comes to the imperfect and the RSV infix, however, the behavior of

the Ce- and CVX reduplications are quite different. The similarity will
be accounted for by the adoption of certain copying conventions, and
the differences will be seen to follow from certain assumptions about the
morphological structure of the items in question.

3.1. Reduplication and the verb marker

As can be seen from the reduplication data in the previous section, the
verb marker appears external to the reduplicative prefixes. Also, when
the consonant next to the VM is [+labial|, the VM changes to o by rule
(5). Thus we have the following, where the conditioning labial may be
part of the base stem or part of a reduplicative prefix.

e R R ‘
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(30) obala? ‘get shot with a slinghot’
obalsbala? ‘easy to shoot with a slingshot’

The forms with non-labial initial consonants which exceptionally require
the VM as o also require o under either type of reduplication.

(30) oker ‘ask’
okarker ‘ask around’
osus ‘to greet’
osesus ‘to bow the head and walk by’
osiik ‘to look for’
osisiik ‘to look for casually’

Rule (6) will apply to the representations of the above forms, shown in
(32), by virtue of the [+O] diacritic which is specified at the root level
if we assume, following McCarthy (1981), that all but the prosodic skeleton
is copied under reduplication. A desired consequence of this assumption
is that in (32a), for example, any exception features or diacritics associated
with the root morpheme will be copied along with the melody and will
be accessible to the next round of affixation (R is the reduplicative
morpheme). The situation is identical in (32b); the root node is copied,
and [+O] comes along and provides the environment for rule (6) to apply.

m
[+O]
root root

32) a. root b. root
VM [+O] VM R [+O]
ﬁlt R o ;li 1 ©
I
o} A\ x/\ 0 (\e x/\
I | | | l
v CvVX C \% CV C..
| I
X ... X
V
[+0]

Rules (5) and (6), then, apply to non-reduplicated forms and to both types
of reduplicated forms, showing that more than simply the phonemic melody
of the base must be represented as attached to, or accessible by means
of, the reduplicative affix.!!

In the next two subsections, cases where the two reduplications behave
differently are discussed. What is important about the facts under discussion
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here is that in each case, the patterns of CVX reduplication mirror the
patterns found in the non-reduplicated forms, while the Ce-reduplication

is transparent to these processes.

3.2. Reduplication and the imperfect

The interactions of reduplication and the imperfect, however, show a
dissimilarity between the Ce- and CVX reduplications. In short, both the |
imperfect marker and the consonant of the Ce-prefix show up overtly i
in imperfect forms with Ce-reduplication, while the initial consonant deletes ‘ f
in CVX reduplicated forms as well as in the simple imperfect, discussed |
in section 1.2. Some imperfect Ce-reduplications are shown in (33) (non- 3
reduplicated imperfects and related forms are indicated). |

(33) ombebakall ‘sail, drive around’ §
omaokall ‘sail, drive’ I
bokall ‘action of sailing’ g
moan?e?alebad ‘keep hitting’ f
monaslebad ‘hit’
?alebad ‘club, whip (NY
ombebosllokl ‘keep swaying’
omallokl ‘sway’
blollokl ‘swayed (RSVY

As mentioned above, the imperfect marker induces the deletion of the
first consonant of the CVX prefix in the imperfect. This pattern is identical
to what was illustrated earlier with the simple imperfect. Examples of
reduplicated imperfects and their non-reduplicated counterparts are shown

below in (34).

e

(34)  molabtub ‘keep spitting’
molub ‘spit’
tub ‘spit (NY
ombolobala? ‘play around with a slingshot”
omala? ‘shoot with a slingshot’
balo ‘slingshot’
monomkimd ‘*keep trimming’
moanimd ‘trim’
kimdi ‘trim it” (perfect)
omarabart ‘keep hiding’
omart ‘hide’

blart ‘hidden’ (R5V)
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And when both reduplication patterns are present in the same form, we
find the pattern exemplified in (35), where the root-initial consonant surfaces
when it is mapped onto the C-slot of the Ce-affix.

(35) ombebibail ‘wrap, clothe’
omail ‘clothe’
bail ‘clothing’
ombebarabart ‘keep hiding’
omart ‘hide’
blart ‘hidden’ (RSV)

The observational generalization here is that the consonant adjacent to
the imperfect marker will remain if it is associated with the Ce-reduplicative
prefix. If it is associated with the C of the CVX prefix or the initial C
of the base stem, however, it will delete.

3.3. Reduplication and resultant state verbs
A difference between the two reduplications is also apparent in the RSV

system. RSV reduplications of the Ce- type display the RSV infix in place
after the first consonant of the base stem.

(36)  peplomodal ‘not well mopped’
nlamodal ‘mopped’
neplamull ‘not well cut’
nlamull ‘cut’

CVX reduplications, however, show the RSV infix after the first consonant
of the reduplicative prefix.

(37)  nplobapabek ‘scraped all over’
plabek ‘planed’
rrurous ‘sorted cut’
rrous ‘divided up’
blibii? ‘sorted out according to type’
blii? ‘sifted’

3.4. Morphological structure

The data in the two previous subsections show a clear pattern: the CVX
prefix and the base stem behave identically with respect to imperfect
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formation and RSV infixation. This fact can be accounted for straight-
forwardly by invoking some higher-order morphological structure and using
this structure to delimit the domains of the consonant-deletion rule and
RSV infixation. Specifically, I will assume that the root and the CVX
reduplicative prefix together form a morphological unit that I will refer
to as ‘Stem’. I will also assume that the root may constitute a Stem on
its own. The following rewrite rule expresses this categorization (see Selkirk
1982 for a discussion of the role of rewrite rules in morphology).'?

(38)  Stem — (affix) root

The CVX prefix, in this view, is of the lexical category ‘affix’, and it
subcategorizes for a root as its sister. The proper characterization of the
other Palauan affixes is immaterial for present purposes, so I will simply
assume that the rules in (39) apply in the morphology of the language.
The main point at this juncture is simply that the maximal and minimal
expansion of Stem are CVX-root and root, respectively.

(39)  word — affix word
word — (affix) Stem

We must further stipulate that the VM and imperfect marker may attach
as sisters to either the Stem or word, and also that the Ce-affix is sister
to Stem, immediately dominated by a word node.

Given the structures in (40), then, the correct results involving the
imperfect marker are obtained with the reformulated version of rule (13)
as shown in (41). For present purposes, | am combining the VM and
imperfect marker into one affix; nothing important hinges on this. See
below for more discussion of the sort of morphological structure that is
assumed here. In the representations below, ‘R1” is the Ce-affix and ‘R2’
is the CVX affix.!

o i

(|
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(40) a. wd b. wd
af Stem /\
af af Stem
| | |
VMIMP R2 root VMIMP root
© © M M B
ma/\ I\ tub mo tub
| | [tson] [ 1] | | [+son] ||
cV C CVX CVC CV c4vc
[
tub molub
v
root
moalabtub
c. wd
/\wd
af af/\Stem
l I I
VMIMP R1 root
"
NS
ma e ?alabad
| [+son] I [T 1]
CV C CV Ccvcveve
?alabad
U
root

mar2e?slabad
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(41) X
_—
€ sim C o

m
IMP

The Stem-initial consonant will be delinked when it is next to the imperfect
marker. The rule will not apply when the imperfect marker is contiguous
to a word boundary, as in (40c).

I assume that the lowermost A in A-over-A structures prunes when
it is non-branching, so even though the rules in (39) do generate a word

tree in which a non-branching word node 1is dominated by a word node,
as in (42), the form * mal(a)tobtub (cf. (40a)) cannot be derived.

(42) wd
Stem
af
l

VMIMP R2 root

I M 2
VAN
mg/\ / tub
| | [+son] |1
CcvV C CVX CVC

R

t ub

N

u

root

The circled node prunes, and the environment for rule (41) is met, and
the rule applies, yielding malobtub. Pending further clarification of Palauan
morphological structure, | will let the rules in (38)-(39) and the pruning

convention stand as they are.

Given the category Stem, the statement of the distribution of the RSV
infix is immediately apparent. It occurs after the first consonant of the
Stem. A subcategorization frame for the RSV infix is given in (43). The
Ce-prefix is outside the Stem, hence external to the RSV infix. The CVX

I —

Lo
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prefix, however, is the leftmost constituent of the Stem when it occurs,
and it is therefore vulnerable to RSV infixation.

“43) [stem C (|:]

I
RSV

Note that this derived category of Stem is defined according to phrase
structure rules, the normal interpretation of which assigns both category
membership and linear order to a string of elements. When it comes to
prefixation or suffixation, the normal interpretation is sufficient for most
purposes (bracketing paradoxes aside), but there is no clear way to integrate
an infix into morphological structure defined by such rules. Cases of
infixation and Semitic root and pattern morphology in fact provided some
of the original motivation for ‘non-concatenative’ morphology in the first
place (McCarthy 1981, 1983; McCarthy and Prince 1986).

I assume, however, that the derivation of a form assembled according
to the correct theory of morphology will reflect constituent structure and
headedness,!* as well as the relative scope of one subconstituent with respect
to another. In other words, if the element in question is a morphologically
complex element, its morphemes will presumably be arranged in a de-
terminate configuration. This sort of organization may be simply expressed
through word structure trees for concatenative systems, but a non-
concatenative arrangement of intersecting morphemic tiers simply illustrates
the separation of the phonetic/prosodic material into morphemes; it does
not represent the higher-order structure that is also required in a full
representation of the word. In other words, the tiers themselves need to
be assembled so that the rest of the grammar is able to represent lexical
relatedness (Williams 1981) or differentiate in a principled manner between,
for example, Arabic kartab (‘cause to write’ perfective active) and kutrib
(‘write’ perfective passive), where the vocalism determines the mood and
the CV template expresses the causativity (McCarthy 1981). In this latter
case, the difference between active and passive has considerable syntactic
consequences, as do differences between causative and non-causative verb
forms. These features must therefore be accessible to the syntax, and the
elements bearing these features must, given Jaeggli’s (1986) or Fabb’s (1984)
assumptions about the relation between a verb and a passive affix, have
a particular arrangement (in this case, government).

Or, imagine a hypothetical case, like the familiar unlockable in English
(the ambiguity of which can be explicated through two bracketings), where
the affix corresponding to the un- prefix is instead an infix which attaches
after the first consonant of the root (lunockable). A ticred representation
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fails to explicate the hypothetical ambiguity, and bracketing according
to the usual conventions is of no avail.

For the case immediately at hand, RSV infixation (and VM infixation
as well, where appropriate), I assume that the infix must take scope over
the Stem-level material so that its morpho-syntactic features can be visible
to the syntax of the language for purposes of lexical insertion, predication,
etc. It therefore seems clear that the RSV infix cannot be a constituent
of the Stem. But on the other hand, given its infixal nature, it must occur
(at least phonetically) inside the Stem. This apparent paradox can be
resolved, however, if we view the word-structure rewrite rules above not
as defining linear order as well as category membership, but simply category
membership. Specifically, let them be interpreted as node admissibility
conditions defining only category membership, and let there then be
independent rules of linearization (somewhat in the sense of Gazdar, Klein,
Pullum, and Sag 1986) or subcategorization which perform the linear
arrangements. Further, let the rules defining category membership apply
in a multi-dimensional projection, rounding up the morphological tiers
into higher-order morphological constituents. Under this view, the RSV
infix can be viewed as both a prefix and an infix (a ‘virtual’ prefix and
an actual infix). Some attempts at representing this notion are in (44).

(44) a. wd b. wd
af Stem af Stem
I I | ™~
RSV  root RSV af root
" # p | w
\ R2
/ "
Cc C'. P /[\
C C VX ..
C. wd
af wd

|
RSV  af Stem
p | |
\Rl root
I

m

INNON
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These representations differ from (43) in that they display more morpho-
logical information; the separate categories ‘af’ and ‘Stem’ are arranged
in a structure that represents more than their prosodic relations. This mode

of representation is applicable to the hypothetical case /unockable in the
following way:

45) a. b

\% /\<\
1 un ock able I un ock able
(‘able to be unlocked’) (‘unable to be locked’)

Similarly, the Arabic cases mentioned above can be represented as in (46).!5
HereI assume that CVCCVC corresponds to the causative verbal morpheme
and that the vocalism expresses the mood.

(46) a. b.
I I|~¢ [ 0 # T
/‘\ +V,- +perf /]\ +V N [+perf]
ktb +CAU§ +act ktb +CAU +psv’
a a
aYeave CvCceve

Feature-percolation conventions such as those of Lieber (1980), Selkirk
(1982), or DiSciullo and Williams (1986) are applicable to these structures
without special stipulation for infixes or discontinuous material.

The category Stem, then, is motivated from two directions, the operation
of the consonant delinking rule in the imperfect and the distribution of
the RSV infix, and the Stem itself has been defined by reference to
hierarchical structure.!6

Given the independent motivation for hierarchical structure in Palauan
(and elsewhere), it then becomes necessary to provide an account of how
infixation and other non-concatenative arrangements can be represented

within hierarchical structure, and the above discussion is a step in that
direction.
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Before concluding this section, I wish to reconsider the forms accounted
for by the morpholexical rule (12). Recall that those imperfect forms did
not exhibit the assimilatory relation between the imperfect marker and
the adjacent consonant. The morpholexical rule states the alternation
without appeal to any sort of affixation of the imperfect marker. The
presence of this rule predicts that, under imperfect reduplication, the /
of the imperfect allomorph will be taken as the first consonant of the
root, and no n’s will appear in the reduplicated form. That is, the
reduplicated form in (47) is predicted not to occur.

47) (*) molgegamonimat ‘keep bailing’
malimoat ‘bail’
nimotii ‘bail it (perf)’

If the reduplication process instead selects the imperfect allomorph of the
root for imperfect reduplication, we should expect the form in (48b), after
vowel reduction and epenthesis has applied to the representation in (48a).!7

(48) a. limat l imot 1| imoat
| | 1] RN
CV CV CVX cveve

e

mo ¢

b. molelomalimot

And (48b) is the attested form. There is thus evidence that the alternations
expressed by the morphological rule and those accounted for with the
imperfect marker archisegment are in fact different phenomena.

4, CONCLUSION

The above discussion presents a partial grammar of Palauan verbal
morphology. In the present section, | will summarize the relevance of the
apparatus involved in the analysis to carlier and current rescarch. The
Palauan material, I believe, bears on issues relevant to the theory of lexical
phonology, prosodic morphology, and, in particular, the role of hierarchical
representations in morphological theory.

As was mentioned, the procedure for determining the shape of the
imperfect marker in section 1.2 is in many ways consonant with the theory
of lexical phonology (Kiparsky 1982). In this theory, lexical rules are in

s
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a sense ‘structure preserving’, and this principle is echoed in the analysis
of the imperfect marker, where the output of the assimilatory rule is
restricted to the underlying phonemic inventory. On the other hand, the
status in lexical phonology of the associated principle, ‘find the closest
phoneme’, is somewhat unclear, and more research is in order.

In section 2.2, the longer of the two reduplicative prefixes was analyzed
as CVX, the maximal syllable in Palauan. This representation allowed for
the unification of the reduplication patterns involving both CVV-and CVC-
roots, a goal that could not be obtained if the reduplicative template could
only consist of C’s and V’s, as in Marantz’s original proposal (1982). This
analysis, however, runs counter to the results of Moravesik’s (1978) survey
of reduplication. There she notes, ‘In other words, all such specifications
are of the type: “reduplicate the first C and V of the word” ... and never
of the type: “reduplicate the first two segments (regardless whether they
are consonants or vowels)”.

To be sure, the full CVX reduplication is present in the above analysis
only in intermediate forms. At the surface level, and Moravcsik’s con-
clusions are based on an inventory of surface forms, the Palauan pattern
is either CVC or CV. Only at the intermediate level, then, is Palauan
a potential counterexample to Moravesik’s findings. Also, the CVX analysis
assumes the unformulated rule of vowe] cluster reduction. If vowel clusters
instead are glide-vowel or vowel-glide sequences, as suggested in Wilson

(1972) (see note 8), then perhaps a CVC reduplicative prefix can be
maintained.

everything except the CV skeleton is the analysis in section 3.1.

In section 3.4, evidence was adduced that the category of Stem is present
in Palauan morphology. The internal structure of the Stem was analyzed
as an example of concatenative morphology, while the statement of the
distribution of the RSV infix was non-concatenative in nature. Specifically,
the infix appears after the first consonant of the Stem. The apparent clash
between concatenative and non-concatenative types of morphology can
be resolved if the rules defining category membership are interpreted three-
dimensionally, successively grouping the morphological tiers into con-
stituents. Subcategorization rules or linearizing rules for the lexical items
can then determine the linear order.

This proposal suggests that constituency is independent of linear order,
and that the only difference between a concatenative system like that of
English and a non-concatenative system lies in the way the grammars of
the languages choose to line up their morphemes on the prosodic skeleton.
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In other respects, we may hope for universality of constituent grouping
among languages. This view of morphological constituency is quite similar
to the theory of virtual projections in the syntactic component outlined
in Vergnaud and Zubizarreta 1980 and to proposals in Higginbotham 1983
and McCawley 1982.1%

NOTES

1. Inan attempt to minimize the opacity of certain surface forms, 1 will allude to various
phonological processes of epenthesis, vowel deletion, and vowel reduction along the way,
but will not attempt to formalize them explicitly.

2. The source of the schwa in the verb marker is unclear. [t may be the result of either
of two phonological processes in the language, epenthesis or vowel reduction. If we assume
that the vowel arises through epenthesis, then the lexical representation of the VM would
be simply m. This choice might enable us to more easily relate the two surface forms of
the VM, mo and o, by phonological rules, and the analysis of the VM when it appears
as an infix (see (4a)) becomes more straightforward. I will, nonetheless, show the VM as
ma in the discussion and examples in the text.

3. In general, round vowels turn to w when they are unstressed and occur before stressed
vowels (Wilson 1972). The phonctic representations of the forms in (4), then, would have
w in place of the vocalic infixed VM.

4. Epenthesis of o here seems to be conditioned by a general constraint prohibiting
homorganic clusters at the surface (Wilson 1972). Itis tempting to speculate that the consonant-
deletion rule (13) is part of this conspiracy as well as the vocalization of the VM ma to
0 in certain environments (see note 2), although data discussed with respect to the word
structure proposals below is somewhat problematic for a generalization across all of these
cases. That is, some of the cases subsumed under this constraint are evident only within
the Stem and at its fringes, while others are observed throughout the word (see below for
discussion of the Stem).

5. Another implementation would be shown below, where the melody of the initial consonant
spreads leftward (since the two morphemes are on separatetiers, there is no crossover violation
in this association).

(i)

Although I have no strong arguments against such analysis, I will analyze both reduplications
as involving full melodic copying. An anonymous reviewer observes that i this analysis
is adopted, then no copying of the [ O] diacritic will be necessary 1o condition the rule
in (6) (see section 3.1 for discussion). This is true, but as discussed in 3.1, the reduplicative
prefix in CVX reduplication must be able to condition rule (60) as well, and here, a simple
spreading analysis like the one sketehed above s not avatlable, given assumptions concerning
association lines. See note T for more discussion.,

6. It scems that the grammar of Palauan is reluctant to allow underlying vocalic material
to surface in unstressed position. VOR, degemimation, and vowel reduction are all exuberantly
active, There also is i vowel-deletion rule which also applics m unstressed position, alfecting
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s generally and other vowels sporadically. These processes appear only to affect vocalic
material in the Stem (see below for discussion of Stem).

7. Tassume that application of VCR produces blekupek here and that the vowel-deletion
rule mentioned in the previous note subsequently deletes the .

8. See Wilson 1972 for a glide-based analysis of VCR. Her analysis involves rules that
merge glide-vowel sequences into vowels, and turn vowels into glides and glides into vowels.
In addition, three deletion rules, exception features, crucial ordering restrictions, and word-
final vowels which never surface are all important features of her analysis of VCR. She
does not, however, consider the interactions of VCR and what I am analyzing as CVX
reduplications, and I have not applied her analysis of VCR to CVX reduplications.

9. See Levin 1985, among others, for independent arguments for the superiority of an
X-tier over a CV-template.

10.  The two proposals would make different predictions about a base form with the shape
of CCVC. The maximal-syllable hypothesis predicts CCVC+CCVC, while the CVX hypothesis
predicts CC+CCVC (assuming Marantz’s phoneme-driven convention) with epenthesis
applying to break up clusters. Unfortunately, in the only Palauan CCVC forms that 1 have
found, the second consonant is an infix and it could therefore be on a separate tier at
the point in the derivation where the base melody is associated with the reduplicative affix.
In any case, the RSV infix, as discussed below, is infixed into the reduplicative skeleton
itself, so the CCVX issue does not arise in this case.

1. The facts can be derived as well under the maximal-syllable analysis discussed in the
previous section. Here there would be no need to transfer the diacritic along with the melody
if rules (5) and (6) were stated so as to apply before linearization. It would also have to
be stipulated that the [-+O] diacritic is accessible to the VM by virtue of the linking of
the prosodic material if Rl or R2 to the melodic materical of the [+O] root, along the
path indicated by the wavy line in the representation of okarkerin ().

O] root
VM R2 m
n u [+0]
o o o
AN /N
V. CVX iCcvec
|

o ker

An analysis that completely avoids the question, where R1 and R2 are infixes infixed after
the shape of the VM is already determined, is also possible (following assumptions of Lexical
Phonology), but I will not pursue it here.

12, See also Broselow 1983 for a discussion of how reduplicative copying is constrained
by an extension of subjacency to morphological structure, and Myers 1987 for a discussion
of the hierarchical nature of Shona word structure.

13. Even though the reduplicated structures in (40a,c) show more than one ‘root’ node,
one attached to the base and others attached to the reduplicative affixes, only one of the
root nodes is integrated into the overall word structure as defined by the rules in (38) and
(39). Material dominated by this node will therefore count as the root of the word.

4. See Aronoff 1988 for a discussion of the relevance of the notion of ‘head’ to reduplication.
15. See Fabb1984 for an independent proposal along similar lines.

16. VM infixation, discussed in section 1.1, does not provide clear motivation for the Stem.

While some of the forms that require an infixed VM still display the VM infixed after the
first consonant of the root under Ce-reduplication,



(i) sesme?ar ‘rather sick’
sme?or ‘sick’
sesmau ‘sort of used to’
smau ‘used to’
Pefuarm ‘sort of suffer’
fuar suffer
Puarm ‘suffer’

the VM appears as a prefix under CVX or Ce-CVX reduplication of [+1] items.

(i1) maleluluut ‘leave continually’
moluluut ‘leave continually’
Imuut ‘leave’
morerabarebat ‘fall one by one’
moarabarebat ‘fall one by one’
ruebat ‘fall’

Were these the only patterns, they might be accounted for by stipulating that the VM is
infixed after the first consonant of a non-branching Stem. There is at least one Ce-reduplication
of a [+I] form, however, shown in (iii), in which the VM appears as a prefix and the Stem
is non-branching.

(ii1) ma?e?iis ‘keep sneaking out’
omiis ‘sneak out’

[t appears that in forms like those in (i), when the VM is infixed in reduplications, the
meaning of the base form is weakened. When it is prefixed, as in (ii)-(iii), the continuative
reading is derived. In any case, whenever CVX reduplication is involved, the VM is prefixed.
Whether these facts are due to morphological structure or to rules of semantic interpretation
i$ an open question.

17. There are a small number of forms whose roots are non-z-initial which display the
overapplication phenomenon illustrated above where 7 is the imperfect marker. They all
involve roots with initial & s, /. or 1. These can be analyzed similarly with morpholexical
rules. One might speculate that the assimilation/deletion analysis outlined in the text has
become lexicalized with these forms. In no case, however, do there appear to be grinitial
roots which pattern in the normal fashion under reduplication.

18, See also the papers in Huck and Ojeda 1987, Note that it is not particularly important
that all constituency be simultancously represented. Certain derivations within Lexical
Phonology, for example, or categorial grammar (e.g. Bach's (1979, 1981) ‘right-wrap’ applied
to word structure; see also Hoeksema 1985) would be able to express the necessary constituency,
though perhaps not all at the same level.
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