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(53) a. /p’ise,w/ SWP!WSP |Parsk MAXLL\‘K-u(C)iDEPLL\‘K—u(C)
15 1. ('p’i,s,e,W) | | *
ii. p’i (‘'se,w, | *| | *
(140 R ! I
. ('p 1ﬂseywﬂ) * | | % | %
iv. (‘p’ise,w) | *! ‘ 1
b. /p’i‘usue#wu/
P - : :
15 1. ('p’L,s,e,W) | |
ii. p’i,('se,w,) | * | }
iii. ('pise,w,) | *! : * :
v (‘D1 - ! I
iv. (‘p’ise,w) | *! * 1

Finally, the analysis developed in this section also captures the data
concerning the vowel-initial roots. As an illustration, let us consider a root
that ends in a consonant cluster. As noted in §3.2, the reduplicants of
vowel-initial roots are invariably monoconsonantal, due to the structure-
minimising effect of ¥*STRUC. As shown in (54), the inclusion of more root
materials in the reduplicant either incurs a fatal SWP violation (54.1i1) or
more *¥STRUC violations (54.1v, v). No prosodic advantage can be gained
by duplicating more root segments in the output. In terms of the prosodic
structure of the winning candidate itself, as illustrated by (54.i1), a
monosyllabic output cannot be trimoraic, as it violates the binarity
restriction imposed by the constraint FTForM (see also discussion on
maximal syllable in §3.3.1).

(54) a. /a kd, pr/ FTFORI\I%SVVP% *STRUC Max 1 Drp
! ! Link-u(C) Link-u(C)
i i ka, k d) 1 1 T TS } *
ii. (ka, k,d,) ®] e I
11l ('gu.kaukd) ‘ * | LRk ‘
iv. (a,k,a kd) : DRk | :
V. ('g#kﬂ.gaﬂkd) REF KK | % !
b. fak,d,, PL/ |
= i.('kau.kud) 1 1 ek ke K * 1
i. (ka,k,d,) ®] e 1
1il. ('gﬂ.kaﬂkd) : * | : KK K *% :
iv. (ak a kd) : e :
v.(ak, .dakd) 1 EEFFK |k ;

In this section, I have advanced an analysis of Washo internal redupli-
cation that explains the first of three puzzles in Washo, Coda Attraction.
The full ranking concerning the treatment of Coda Attraction is shown

in (55).
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(55) MaxLing-u(v) *u(D) AxcHor-HdFt WSP SWP LiNEaRITY

DerLiNk-u(V)

MaxLing-u(C) DepLink-u(C) Parse(o) CrisPEDGE(0)

The core idea behind this analysis is that Coda Attraction is a manifes-
tation of a systematic preference for the stressed syllable to be heavy in
Washo. It predicts that a coda consonant is attracted to the stressed
syllable whenever the opportunity arises (e.g. in reduplication), even
though coda consonants do not generally affect the placement of stress. In
the next section, I show that the second puzzle of Washo reduplication,
namely Moraic Stability, follows naturally from the analysis developed in
this section. The puzzles are really two sides of the same coin.

3.4 Moraic Stability explained

In this section, I show that the distribution of vowel length, both within
and outside reduplication contexts, emerges from the constraint ranking
established in the previous section. In particular, the fact that a length-
contributing mora must appear in the stressed syllable follows naturally
from the dominance of SWP. Recall the examples from (5b), repeated in
(56), where long vowels are found in both the singular and the plural forms:

(56) singular  plural

'Pait’u ra't’oit’o ‘older brother’ J341
'ma:gu ma'go:go ‘sister’s child’ J341
'mok’o mo'k’ok’o  ‘knee’ J325
'telliw t’e'liliw ‘to be a man’ J325
'me:hu me'huhu ‘to be a boy’ J325
'Pe:bu Pe'bubu ‘mother’s father’s brother’ J325
'warfiw wa'[1:fiw ‘Washo’ J325

The peculiarity observed here is that a long vowel invariably appears in
the penultimate, stressed syllable, but the melody of the long vowels in
the singular and the plural forms does not match. However, as T will
demonstrate in this section, this Moraic Stability effect is really a different
manifestation of the same constraint ranking developed above, with
minimal qualifications. (57) illustrates this point.”” When a long vowel
surfaces initially (i.e. when the length-contributing mora appears with its
input melodic material in the output), such a candidate is ruled out either
by the high-ranking SWP constraint, if the post-tonic consonant does not
geminate (57b), or by DEPLINK-u(C), if the post-tonic consonant does
(57e). If stress were to be realised initially, such a candidate would fatally
violate ANCHOR-HdFt, which requires the stressed foot to coincide with

2 For ease of presentation, the moras of the stem are coindexed by number, while the
mora of the reduplicant is left unmarked.
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the right edge of the PrWd (57¢). The non-realisation of the long vowel is
not an option, however, since it fatally violates MaAXLINK-u(V), which
penalises the deletion of a vocalic mora on the surface (57d). The only
optimal solution is to allow the length-contributing mora to appear within
the stressed syllable (57a). The winning candidate does not violate
MaxLiINk-u(V), since the length-contributing mora, u,, is still associated
with a vocalic segment, albeit a different vocalic segment from its input
association. This interpretation of the moraic faithfulness constraints
might at first glance seem to differ from the interpretation proposed in
Morén (2001). There, a theory was articulated on how moraic faithfulness
constraints should be evaluated when the sonority classes of moraic seg-
ments do not match between the input and output moraic association.
That discussion left open the question of how moraic faithfulness should
be evaluated when the mora in question is associated with a segment dif-
ferent from its input association (and vice versa), but nonetheless belong to
the same sonority class. In this work, I adopt a liberal interpretation of the
moraic faithfulness constraints: as long as an input mora is associated with
a segment of the same sonority class as its input segmental associate,
moraic faithfulness is satisfied.

(57) [mez phu, s, PL/ Anchor-HdFt' SWP|  Max Dep

3
! w Link-u(V)| Link-u(C)

1= a. me,,('hu: phus)

b.me:,; ,('hu, hu, ;) #|

d. me, (‘hu hus)

[ |
c. ( me.m/ﬁ@”)huy3 * % :

e. met,; o('hu h hu, ;) #|

To be sure, this analysis also captures the reduplicative behaviour of
monosyllabic roots that contain a long vowel. As shown in (58), exces-
sive reduplication incurs fatal violations of DEPLINK-u(V) (58.iii).*' Re-
distributing a vocalic mora to the coda consonant or deleting an input
mora fatally violates MaxLiNk-u(V) (58.i1). As such, the most economical
and prosodically well-formed candidate is (58.1).

(58) a. /awm, PL/ MaxLink-u(V)|DepLINK-u(V)

15 1. '(m-a,m)

ii. '(m-a,m,) * |

1. (‘guﬂ.m—aﬂm) %1

b.
/awlmu, PL/

5 i.'(m-a, m)

i1 !
11. (m—a#m#) *|

iii. (‘a,,.m-a,m) *|

2l Excessive reduplication is also discouraged by *STruC. See discussion in §3.2.1.



Quantity, stress and reduplication in Washo 467

Remember that this analysis predicts that vowel length must surface in the
stressed syllable in the output only when a length-contributing mora is
already present in the input; the analysis does not encourage gratuitous
creation of a long vowel in every stressed syllable, as already demonstrated
in §3.3.1 (see (40) in particular).

In this section, I have argued that the Mora Stability effect in Washo is
a natural consequence of the analysis developed in §3.3, which capitalises
on the emerging preference for heavy stressed syllables in the language.
A summary of the constraint hierarchies developed in this analysis is
given below:

(59) a. Reduplicative fission
REALISE-u >INTEGRITY
REALISE-u, ANCHOR(PL), MAX-1O(seg), ONSET, LINEARITY >
*STRUC >CRISPEDGE(0) >LLocALITY > 0-ROLE(CC)

b. Stress and quantity
FrForm, WSP, AncHor-HdFt, SWP, *u(D), MaxLink-u(V) >
DEePLINK-u(V) >PaRrsE, MAXLINK-u(C), DEPLINK-u(C),
CrispPEDGE(0)

For the remainder of this paper, I contrast previous analyses of Washo
plural reduplication with my analysis and show why my stress-based
reduplicant-placement analysis is preferable.

4 Previous analyses

As noted in the introduction, Washo internal reduplication has received a
great deal of attention in the past. In this section, I review previous
analyses of Washo plural formation, highlighting the commonality and
differences between these earlier approaches and mine.

4.1 Jacobsen (1964)

The first analysis of Washo internal reduplication appeared in Jacobsen’s
(1964) dissertation. The approach taken is essentially to treat the set of
possible reduplicants as a list of predetermined allomorphs. The shape
of the reduplicant can be C, VC or VCV.

(60) singular  plural
a. C 'atbab b-'azbab ‘spotted’ J323
'inkin k-'inkin ‘black’ J323
b. VC 'bokon b-ok-'okon ‘to snore’ J323
'dara d-ar-'ara ‘mother’s brother’ J323
c. VCV'  'mehu m-eht-'eehu  ‘to be a boy’ J325

'p’isew p’is¢-'isew ‘ear’ J326
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The set of raised vowels, referred to by Jacobsen as vowel-colouring, are
[eeuaiiE] and they enter into a set of coalescence/colouring rules with the
following vowel. For example, the sequences /¢i/ and /¢u/ result in [e] (e.g.
['p’isew/ ‘ear’ — [p’-ist-'isew/ — [p’i'sesew/ (J326); ['duweP/ ‘to try to’ —
/d-uwe-'uwe?/ — [du'wewer/ (J286)).

Jacobsen’s analysis captures many important insights about plural
reduplication in Washo. For example, it recognises the fact that the
placement of the reduplicant is stress-related, albeit it assumes that the
reduplicant is infixed before the stressed vowel, rather than left-anchored
with the stressed syllable, as advanced in the present paper. The set of
vowel-colouring rules illustrates an ingenious pre-generative phonology
attempt to deal with the complexity of Washo allomorphy. However, the
listing of the set of reduplicative allomorphs not only increases the set
of morphs in Washo exponentially, but it crucially fails to take into
account the fact that the shape and size of the reduplicant are predictable.
In these respects, the analysis advanced in this paper is superior, since the
shape and size of the reduplicant are treated as emergent properties of the
grammar. No stipulation or pre-listing is needed.

4.2 VCV reduplication

The VCV approach to Washo reduplication, first proposed in Winter
(1970), is an elaboration of Jacobsen’s original analysis. The crucial
difference between Jacobsen’s and Winter’s approaches is the interpre-
tation of vowel colouring: Winter assumes that whatever contributes
to internal vowel alternations in reduplication is a full vowel, rather
than some abstract morphophoneme, like a raised vowel. Broselow
& McCarthy (1983) further develop Winter’s analysis by couching
it in terms of Marantz (1982)’s autosegmental approach to redupli-
cation (61).

(61) CViGV,Cy = G-V GV,-V GV, G
e.g. mokgo ‘shoe’ m-[oko]ggp-okgo ‘shoes’

Broselow & McCarthy differ from previous authors, who assume that the
reduplicant is lodged before the stressed vowel, and claim that the VCV
reduplicant is lodged after the first consonant (62), instead of before the
stressed vowel.

(62) a. +VCV+
b. rootl(C) _ X] (taken from Broselow & McCarthy 1983: 50)

Broselow & McCarthy summarise Winter’s coalescence rules between
the final vowel of the reduplicant and the stressed vowel of the root as
follows:
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(63) Washo coalescence (from Broselow & McCarthy 1983: 48)

a. Y Y 2
<+round> ||+low| — 0 [<+round>
1 2 <+back>
b.V—-0/V __

In addition, a deletion rule is required to account for the absence of the
otherwise expected onsetless initial vowels in the reduplicant (see §4.2).

(6% VH(Z)/#{ - }

—stress

Finally, an /o/-specific vowel harmony rule (Jacobsen 1964, Winter 1970)
is invoked to account for why the final vowel of the reduplicant is always
Jo/ (e.g. ['t’ano/‘person’, according to Winter, ought to be */t’a'nonu/).
T'o summarise, the derivations using Broselow & McCarthy’s analysis of
the reduplicated forms of ['ahad/ ‘across’ and /'t’anu/ ‘person’ are given

in (65).

(65) underlying 'ahad ‘across’  't'anu ‘person’
reduplication: (C)+VCV+X aha+'ahad t’+anu+'anu
Coalescence I (63a) a'haahad t’a'nonu
Coalescence 11 (63Db) a'hahad —
initial unstressed vowel deletion  'hahad —
o-harmony — t’a'nono

output 'hahad t’a'nono

Broselow & McCarthy’s approach suffers from several shortcomings.
T'o begin with, this theory erroneously predicts that the VCV reduplicant
should appear after the first consonant of polysyllabic words. For
example, the word /mem'de:wi/ ‘deer’ is expected to be */medem'dewi/.
Yet the attested plural is /memde'wirwi/ (J292). As shown in (66), the
reduplicant always appears much closer to the end of the plural stem than
to the beginning.??

22 To the best of my knowledge, these are monomorphemic forms. Additional com-
mentary is provided wherever it is available.

To avoid misinterpretation, the examples here are given in Kroeber’s orthogra-
phy, since there are several inconsistencies in his transcription of the data. For
example, ‘star’ appears as /malosafi/ on page 272, but as /ma’losaii/ on page 311;
‘bow’ as /baloxat/ on page 272, but as /balohat/ on page 310; ‘arrow’ as /meskitset/
on page 272, but as /meskitsEt/ on page 310. The segment 7 in Kroeber’s
orthography corresponds to [n] in Jacobsen (1964).
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(66) singular plural
hafiakmuwe K311 hafiakmuwewe K272 ‘elks’
malosan K272  malosasaii K272 ‘stars’
meskitset?? K272  meskitsetsat K272  ‘arrows’
baloxat K310  baloxaxat K272  ‘bows’
tamomo?2* K308 tamomoomo?S K272  ‘women’
mem'de:wi  J292 memde'wiiwi  ]J292 ‘deer’

De Haas (1988) argues that the coalescence rule claimed to be operative
in Washo is anomalous when the general typology of vowel coalescence is
taken into account. An analysis that can do without vowel coalescence is
clearly superior. Broselow & McCarthy also fail to take into the account
the parallelism between Moraic Stability and Coda Attraction: the
behaviour of word-internal consonant sequences is handled by stipulating
the direction of melodic association, while Moraic Stability is treated as
part of the consequence of the vowel-coalescence and vowel-deletion
rules. The account advanced in this paper, on the other hand, derives
Coda Attraction through the same mechanism by which it derives the
Moraic Stability effect.

4.3 Urbanczyk (1993): moraic circumscription

Urbanczyk (1993) rejects earlier VCV analyses, proposing instead a tem-
platic analysis where the reduplicant is monomoraic (i.e. a light syllable).
Using the theory of moraic circumscription, she argues that the initial CV
sequence of the root is the kernel, thus circumscribed temporarily. The
reduplicant is prefixed to the residue. Association to the template is from
left to right. A derivation under this approach is given in (67).

b.

T [
uoou oo uooouou
NN I\ ANEANEN
beju <b e>* j uju bejuju
L/ L/

u 1

As shown in (67a), the circumscription of a mora targets the initial CV
segments. The result of this parsing function can be seen in (67b). (67b)
also shows the operation of prefixing the reduplicant, indicated by the

2 Cited as [mef'gits’et/ by Jacobsen (1964: 104), who suggests (1964: 494) that
/me[g-/ might have been a prefix to the stem /'its’ed/ ‘to prick, sting’, even though
this is the only word with this ‘prefix’.

2 |daP'moPmo?/ (J102).

2 Tt is unclear why the plural has a long vowel here.
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underline, to the residue with subsequent association to the template, as
indicated by the dashed association lines. The reconcatenation appears in
(67¢c). The main appeal of this approach is in its ability to answer the two
main puzzles of Washo reduplication. (68) demonstrates how moraic
circumscription handles the Moraic Stability effect: when the initial CV is
circumscribed, the residue, which preserves the original prosodic struc-
ture, contains an ‘orphaned’ mora (i.e. one having no melodic content),
indexed with a subscripted 7. When the monomoraic reduplicant is pre-
fixed to the residue, the length-contributing mora picks up the melody of
the reduplicant (68b). As a result, the reduplicant contains a long vowel on
the surface.

(68) a. o o o o c. o o o
| N N
TRy TR uoou o u
NN N AN AN
m e h u <m e>* h u h u me huhu
L L
Iz 7

Coda Attraction is explained in a similar manner. Crucially, Urbanczyk
assumes that the coda is weight-bearing in Washo. Thus, when the initial
CV is circumscribed, the moraic coda becomes part of the residue to
which the reduplicant is prefixed. While association to the template
proceeds from left to right, as noted above, Urbanczyk’s analysis must
stipulate that the consonant closest to the vowel is associated to the moraic
reduplicant, rather than the first consonant of the melody of the residue

(i.e. [Pe.fiw.[iP/, not */Pe.wiw.fi?)).

(69) a. o o b. o o
™~ ~
T TR N N A"
NN I
Pew [ 17P <Pe>* [ 1w /[ 1P
L/
u u

c.o o o
NN TN
Pe [ 1w/ [ i17?
While moraic circumscription offers a way to handle the Washo data, it

nonetheless misses several important generalisations. T'o begin with, the
apparent connection between the main stress, reduplicant placement and
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the restricted distribution of long vowel is lost in Urbanczyk’s analysis.
Moraic Stability is an artefact of the relative shortness of the forms con-
sidered. When longer stems are considered, moraic circumscription, like
Broselow & McCarthy’s theory, erroneously predicts second-syllable
reduplication (i.e. the plural of /mem'de:wi/ ‘deer’ is predicted to be
*/medem'derwi/). Moraic circumscription also suffers a second empirical
problem, namely, the plural of the VCC stems. As Urbanczyk (1993: 352)
admits, ‘if the first mora is circumscribed the residue will consist solely of
consonants. There will be no vowel in the residue to associate to the
template.” Consequently, she has to stipulate that moraic circumscription
is not applicable to these VCC forms; the reduplicant is straightforwardly
prefixing. No such stipulation is needed in the analysis advanced in this
paper. The variation in the shape of the reduplicant in different stems is
derived by one and the same constraint ranking. My analysis also sees the
distribution of vowel length, the reduplicant and stress assignment as
inextricably linked. Moraic Stability and Coda Attraction are the natural
consequences of the proposed constraint hierarchy, not derivatives of
some ad hoc stipulations. As a final point, Urbanczyk’s treatment of Coda
Attraction crucially assumes that the coda is weight-bearing. Yet no
argument for this assumption is presented. Given that there is no evidence
for across the board quantity-sensitivity in Washo stress assignment, the
analysis advocated in this paper, which makes no special assumption about
the moraicity of codas underlyingly, is preferable.

Before ending this section, it is worth noting that Washo internal
reduplication was one of several case studies employed by Urbanczyk to
argue for the technique of moraic circumscription. Thus the present
study should not be taken as a refutation of moraic circumscription in
general. A full-fledged re-examination of the case studies reviewed in that
work would take the discussion too far afield. Thus I leave that important
question for future research. It is sufficient to point out that, at least in
the case of Washo internal reduplication, moraic circumscription falls
short as a viable analysis, especially given the alternative proposed in this
study.

5 Conclusions

A re-examination of the original sources provides evidence that redupli-
cation in Washo does not operate in the fashion proposed by previous
authors. The analysis advocated in this study capitalises on the emerging
preference for heavy stressed syllables in the language. The main strength
of this analysis is that it establishes a link between a set of seemingly
disparate phenomena, namely the restriction of long vowels to the stressed
syllable, post-tonic gemination, tonic vowel lengthening, the stability of
vowel length in reduplication (i.e. the Moraic Stability puzzle) and the
behaviour of word-internal coda consonant in the reduplicated forms
(i.e. the Coda Attraction puzzle).
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The current findings have implications for theories of reduplication and
theories of weight phenomena in general. To begin with, plural redupli-
cation in Washo is a-templatic; the shape of the reduplicant is neither
VCV (Broselow & McCarthy 1993) nor CV (de Haas 1988, Urbanczyk
1993). The size variation of the reduplicant is a consequence of the inter-
actions between constraints on the anchoring of the plural morpheme and
stress assignment. No a priori assumption about the shape of the
reduplicant is needed. This analysis thus lends further support to elimi-
nating the need for templates in Prosodic Morphology (see McCarthy &
Prince 1994b). The treatment of reduplicative fission adopted in this
paper obviates the need to invoke any reduplication-specific constraints,
including the need to stipulate the base of reduplication. This analysis
thus echoes recent treatment of phonological duplication, where the
‘base’ of duplication itself is derived from constraints governing surface
segmental correspondences (Zuraw 2002, Yu 2003, 2004, 2005).

Another insight of the present analysis is in the novel application of the
constraint-based approach to weight phenomena, demonstrating how the
intricate relationship between stress, syllable weight and reduplication can
be handled in a unified and insightful way. The enabling factor that brings
all these elements together is the discovery that the plural reduplicant
must surface as the stressed syllable, not after the initial consonant
(Broselow & McCarthy 1993) or preceding the stressed vowel (Jacobsen
1964, Winter 1970), as previous authors have claimed. The peculiar
interactions between reduplication, stress assignment and syllable weight
are shown to be a natural consequence of the interaction between
constraints on affix anchoring, weight assignment and stress assignment.
In particular, the odd placement of the plural reduplicant in roots with an
internal consonant sequence and the restricted distribution of long vowels
in Washo can be attributed to a previously unnoticed preference for heavy
stressed syllables on the surface. No assumption about coda weight is
needed in the final analysis, however. The correct output is predicted
purely on the basis of the interaction between constraints governing
weight distribution, a welcome result in light of recent work that argues
for the viability of a purely constraint-based approach to weight
phenomenon (Rosenthall & van der Hulst 1999, Morén 2000, 2001).
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