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1. Introduction

The theory of prosodic circunscription (MCarthy and Prince 1990a) is
a general approach to the problemof limting the domain of rules to |ess
than a norphol ogi cal constituent. For exanple, in the Arabic

singul ar/ plural pairs jundub/janaadib 'locust' and sultaan/salaatiin

"sultan', vowel length in the final syllable remains unaltered despite
significant changes in the shape of the rest of the word. Prosodic
circunmscription theory partitions the singular base into affected (Jun

sul) and unaffected (dib, taan) portions, with only the affected portion

mapped onto a |ight-heavy (or ianmbic) tenplate.

The system of stem gradation or ablaut in Miuskogean | anguages,
originally discovered by Haas (1940), bears sone resenbl ances to the
tenpl ati ¢ norphol ogi cal systemof Arabic. In this article, we will show
t hat one Miuskogean gradati on process, the so-called y-grade of Choctaw,
calls upon prosodic circunscription as well. The Choctawy-grade displays
a conpl ex system of interdependence between base and derivative, while at
the same time requiring a cross-categorial invariant |ike the Arabic ianbic
tenpl at e.

Qur investigations of Choctaw have been guided al nost entirely by
Ni ckl as's (1974, 1975) penetrating studies of this |anguage. N cklas
provides a clear and evidently exact description of the conplex phonol ogy
and nor phol ogy of this |anguage. W have also consulted Urich's (1986)
nore recent treatment of a somewhat different dialect. CQur primary focus,
however, has been on the body of internally consistent material presented
by N ckl as.

In the remainder of this article, we proceed as follows. Section 2
provides a brief overview of the essentials of prosodic circunscription
theory. Section 3 discusses the prosodic phonol ogy of Choctaw, taking in
turn syllable structure, foot structure, and mnimal-word effects. Section
4 introduces the y-grade formation. Subsequent sections turn to details of

t he anal ysis, seeking additional confirmation or clarification where
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appropriate. Section 5 discusses the relation between two distinct uses of
the ianb in the y-grade, as prosodically circunscribed base and as target
for tenpl ate-mapping. Section 6 discusses the process of nedial gem nation
in the y-grade, arguing that it is formally independent of

t enpl at e- mappi ng. Section 7 takes up the phenonenon of final syllable
extraprosodicity, finding that it has a pervasive role in this | anguage.
Some specul ations on truncating norphol ogy are also included. The article

concludes with a summary of the formal basis of y-grade formation

2. CQutline of Prosodic Circunscription Theory

The basic intuition of Prosodic Crcunscription theory is that a
nor phol ogi cal operation can apply to a prosodically delimted constituent
wi t hi n a norphol ogi cal base rather than to the norphologically delimted

base as a whole. For exanple, the Arabic pluralization Jundub -> Yanaadi b

is seen as a norphol ogi cal operation on the heavy syllable (noraic trochee)
Jun rather than on the entire singular stemjundub. The prosodically
circunscri bed domain Jun is subjected to the norphol ogi cal operation of
mapping to an ianbic tenplate, yielding IvnVV, the remainder dub is
unaffected by this tenpl ate-mapping, and so its CVC shape remains
unchanged.

Prosodi c circunscription calls upon a parsing function o(C, E)
applied to a base B, where Cis a prosodic constituent and E an edge (left
or right). W denote the parsed-out constituent as B:o (that is, the C
within B at edge E) and the remai nder as B/®, recruiting fanmiliar notation
for this purpose. Then the following identity holds, where * stands for
the relation of left- or right-concatenation between the parsed-out
constituent and the renainder:

(1)

B=Boa* B o

A nor phol ogi cal operation O applying under prosodic circunscription

may nmake one of two uses of this factoring of the base. It can apply to
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the remainder, in what is usually known as extranetricality or
extraprosodicity:

(2)

Qa(B) = Bao* QB o)
O a norphol ogi cal operation can apply to the parsed-out constituent, as
the Arabic operation of mapping to an ianbic tenpl ate does:

(3)

Oo(B) = QBo * Bo
Thus, a conplete characterization of an operation applied under a
constraint of prosodic circunscription requires, besides a specification of
the operation itself, a constituent, an edge, and a choice between the two
nodes of circunscription defined by (2) and (3). Further elaboration is
possi bl e by conposi ng one type of prosodic circunscription with another; as
we will see, this composition of operations plays a fundanental role in the

anal ysi s of Choctaw.

3. Choctaw Prosodic Structure

W& make several assunptions about the theory of prosody, follow ng
McCarthy and Prince (1986, 1988, 1990a, 1990b). The units of prosody are
the nmora (p), syllable (o), foot (F), and prosodic word (Wl). These are
arranged in a hierarchy of inclusion:

(4) Prosodic Hierarchy

Prosodi c Wrd Wi
Foot F
Syl |l abl e o
Mor a V1

The relation Wl > F in (4) entails that the snallest or mniml word
consists of a single foot. This relation also entails the Non-
exhaustiveness Condition on extrametricality (Prince 1983:80). Since every
Wil nmust contain at |east one F, foot assignnent cannot fail in any Wi, as

it would if all syllables were extrametrical with respect to foot
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assignnent. As we will see later, though, there is no prohibition against
exhaustive extrametricality with respect to operations other than foot
assi gnnent .

Syl l abl es consist normally of one or two noras (though perhaps there
is atrinoraic option). In the unmarked case cross-linguistically, closed
and | ong-vowel ed syl |l ables are binoraic or heavy, while open, short-vowel ed
syl l abl es are nmononoraic or light. The Onset Rule (Steriade 1982, Itd
1989) requires that all syllables begin with a consonant, either relatively
(when a consonant is available in some domain) or absolutely.

Feet fall into three distinct types, as argued by MCarthy and Prince
(1986) and Hayes (1987). The syllabic trochee is a left-headed maxi mally
di syl labic foot. The noraic trochee is also |eft-headed, but it consists
maxi mal ly of two noras rather than two syllables. Thus, two |ight
syll abl es or a single heavy syllable constitute a noraic trochee. The ianb

is the only right-headed foot of the typology and it is also the only

asymetric one. |Its maxi mal expansion is a |ight syllable-heavy syllable
sequence.
W will now review an array of evidence for the place of Choctaw

within this theory of prosody, starting with noraic and syllabic structure,
then proceeding up the prosodic hierarchy to foot structure and the m ninal

wor d.

3.1. Syllable Structure

Wth rare exceptions, syllables in Choctaw are of the form Cv, CVC,
or CW. A considerable anbunt of evidence shows that CVC and CWV syl | abl es
are opposed to CV syllables as heavy to light, the unmarked pattern
cross-linguistically.

The CVC/ CWV equi val ence appears under various phonol ogi cal and
nor phol ogi cal conditions, all of which will be discussed in greater detai

bel ow. !



-5-

(i) The infixes | 'passive' and h 'instantaneous' induce

cl osed-syl | abl e shortening of a preceding | ong vowel (N cklas
1974: 111, 113; 1975: 242): /waaya/ 'to grow (of plants)' -
/waahya/ - /wahya/ - wahya; /aapitta/ 'to put into a container'
- Jaalpitta/l - alpitta.

(ii) The rule of Alternate Lengthening |engthens the vowel of
every other CV syllable, but not CVC or CW (N cklas 1974:
117f.; 1975: 242): /i +pisa+ci+li/ 'theetsee+cause+l' -

Cipiisagiili.

(iii) Deletion of a syllable-final nasal triggers conpensatory

| engthening only in a resulting open syllable (N cklas 1974: 14;

1975: 244) (cf. Hayes (1989)): /tabaNka/ 'to snore' - 1ab&déka vs.

/ bi yonkko/ 'strawberry' - biydékko.?

(iv) A norphol ogi cal category called the "l engthened grade"

| engt hens the vowel of an open penult but not a closed one:

conpare tak&i 'to tie' and faldama 'to return'. The y-grade

shows the sane pattern: tdyyak&i vs. fallaans.

Regul arities like these are fam liar from| anguages where CVC and CW
syl |l abl es are heavy; they have a straightforward characterization in
prosodic ternms. The equival ence between CVC and CW syllables is

established at the noraic |evel of representation, schematized as foll ows:

(5)
a. Light Syllables b. Heavy Syl l ables
o o) o)
M HH H M
cCvVv cve cvVv

The observations in (ii), (iii), and (iv) involve the failure of
vowel -1 engthening rules to apply in closed syllables. Since vowel

| engthening is the addition of a nora, it is blocked in any syllable which
is already bimoraic. Finally, in case (i) the consonantal infixes usurp

the second nora of a |ong vowel, shortening it automatically.?
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Wrd-finally, CWC syllables occur under sone conditions, including
t he out put of conpensatory |engthening: /hallons/ - halld6s 'l eech’

(Ni cklas 1974: 14). This evidence suggests that final consonants are
extraprosodic, permtting a preceding vowel to be long. This conjecture
finds confirmation in Nicklas's (1974: 22) observation that al
nmonosyl | abi ¢ nouns are of the pattern CYWC. book 'river', waak 'cow , paas
"slap’'. W argue below that the minimal word is binoraic; if the fina
consonant is extraprosodic, CW(C) nonosyllables satisfy mnimality, but
CV(C) nonosyllables to not. ©On the other hand, it does not appear to be
the case that Alternate Lengthening applies to final CVC syll abl es,

al t hough cl ear evidence of this is hard to come by in our sources.

The schemata in (5) also require that the maxi mal word-nedial cluster
is CC. Infixation of | or h may create triconsonantal clusters which are
then resolved by insertion of a copy of the preceding vowel after the infix
(Ni cklas 1975: 244; Urich 1986: 40): /takci/ - /talkei/ - tal akdi

/hoyya/ 'to be dripping' - /holyya/ - holoyya; tahak&i, hohdéyya. Cases

with both infixes also occur, in which case epenthesis applies tw ce:
t al ahdkci

Wrd initially, onsetless syllables are pernmitted. Wth four
exceptions (N cklas 1974: 18), onsetless syllables within the stemtsuffix
complex are prohibited, with hiatus resolved by deletion of the first vowel
(N cklas 1975: 242): /cokfi+06%i/ 'rabbit + dimnutive' - Zokfdsi. Hiatus
is evidently tolerated at the prefix+stem boundary, as in /& +a+h/

ah (Nicklas 1974: 21).* This perhaps should be related to a

'youtare' - &i
nore general opacity of prefixes to phonol ogi cal processes to which we
return below resyllabification of prefix-final consonants is blocked with
bases | onger than two syllables (ig. a.pi.la "for you (ig) to help') and
prefixes are only sonetimes in the domain of the Alternate Lengthening rule
(Nicklas 1975: 243). Subject to further clarification of these issues, it

seens that the Onset Rule is absolute only within the domain of the

stemtsuf fi x conpl ex.
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wrd finally, only short vowels can occur (N cklas 1974: 18). The
prohibition of final long vowels is enforced actively on the result of

Al ternate Lengthening. From/cdipisaci/ we would expect *&ipiisacii (cf.

cipiisaciili); the short final vowel of the actually occurring gipiisadi is

expl ai ned by this nore general prohibition.® The prohibition is apparently
enforced at all |evels of phonol ogical structure, since there is no
evi dence of a stemfinal vowel |length contrast even at underlying

representation. We fornulate it as follows:

(6)

* o

H M
A
One conplication in Choctaw syllable structure remains, the treatnent
of preconsonantal (and sone word-final) nasals (N cklas 1974: 14-15, 21
127-9; 1975: 244-245). Recall that these nasals delete, nasalizing and, if
possi bl e, | engthening the preceding vowel. The conditions are as foll ows:
(i) A word-final nasal deletes, nasalizing the precedi ng vowel
(but not lengthening it, because of (6)). Nasals behaving in
this way are affixal (e.g., /ma+n/ 'that (objective)' - n#); the
word-final nasals that are retained are part of a small nunber

of noun roots, some of which are loans: nigkin 'eye', takkon

' peach', yoitkon 'nole'.

(ii) Wrd-internally, a preconsonantal nasal deletes with vowel
nasal i zati on and conpensatory | engtheni ng (when syllable
structure permts). Morphene-internal cases: /aNpo/ - d&apo
"dish'; /oNsi/ - 00si 'eagle'; /okcaNk/ - okzaak 'nelon'.®

Cases with the /fam 'my' prefix (cf. /amtissi/ - amissi 'ny
deer'): &ddpala 'ny lanp', &databi 'ny cane', danitko 'ny chief'.
Cases with the Ninfix: /oNna/ - 66na '"to arrive there', /hoNm /
- hoom 'bitter', /waaNya/ - wadya 'to grow , /taNkci/ - takei

'"to tie'.



-8-

(iii) Tautonorphem c gem nate nasals, whether underlying |like

those in onna 'dawn’ or homma 'red' or derived by norphol ogi ca

gemnation in the y-grade like that in binniili '"to sit'

(Ni cklas 1974: 129), remai n unchanged. Furthernore, nasa

deletion is inapplicable to geninates, even heteronorphenic

ones, resulting fromassinmlation, as in the|-infixed (passive)

formtanna, from/talna/, '"to weave' (N cklas 1974: 130).

Thus, syllable-final nasals are preserved only when part of a true

gem nate. As Urich (1986: 62) notes, the latter observation is a famliar
ef fect of the Linking Condition (Hayes 1986) or the Uniform Applicability
Condition (Schein and Steriade 1986). The distinction noted in (i) has no
ready expl anation; perhaps it should be related to final consonant
extraprosodicity, or perhaps the fewroots retaining word-final nasals are
sinply lexical exceptions. |In all other circunstances, though, a syllable-
final nasal is lost, the vowel nasalizes, and there is conpensatory

I engthening if syllable structure allows.

There are two different approaches to this process, by Piggott (1987)
and Trigo (1988). Either is conpatible with our analysis of Choctaw
prosody. Since Trigo addresses the Choctaw data directly, we wll
essentially follow her account bel ow

Trigo's account relies on debuccalization (loss of place of
articulation) rather than deletion of the nasal consonant. Disregarding
the limted and anbi guous evi dence of word-final nasals, we fornmulate it as
a rule applying to nasals in coda position (that is, when dom nated by a
nor a) :

(7) Nasal Debuccali zation

The Pl ace-| ess nasal created by Debuccalization is an anusvara, or nasa
glide. The anusvara then coal esces with the preceding vowel by mechanisns

di scussed by Trigo (1986: 121-3). The result of this coal escence, as in
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simlar cases of vowel coal escence (see de Haas 1988: 93), preserves the
wei ght of the original syllable. Thus, we have the follow ng derivation of

ddpala from/amtpal a/:

(8)
o O O
HH B M
Under | yi ng anpal a
o o O
B M HH
Nasal Debuccalization a [nas] pala
o o O
HH B M
Coal escence a pala
The nasal infix, like the other "aspectual" infixes of Choctaw, is

inserted after the vowel of the penultimate syllable. (W explore this
further below.) When the penult is a CV syllable, as in /hom/ - /honm/ -
hoom_ '"bitter', the treatnent of the nasal infix is the sane as in
/anpala/. More instructive is the case of /taksi/ - /tankc¢i/ - té&k&i 'to
tie', where the nasal infix seens to create a CVCC syllable at an
intermedi ate stage of the derivation. This putative CVCC syll abl e cannot
be trinmoraic, since we would then expect compensatory |engthening to yield
*tgd8kci. This accords with our claimthat the normal upper bound on the
contents of a syllable in Choctawis CvW or CVC and with the observation
that underlying CYNC (surface CVC) syllables are not found in Choctaw,

di sregarding a few i sol ated exceptions.’

The i mediate result of infixation of nin /takci/ is the foll ow ng:

(9)
0] o)
H M
t ankdi
This representation is ill-formed by any account -- the unsyllabifiedn is

internal to a syllable. W assunme that the representation is imediately
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restructured so that thenis linked to p but kK is not, so that there are
no syllable-internal stray segnents. The n will then debuccalize by rule
(7) and nmerge with the preceding vowel. At that point, closed syllable
shortening (that is, syllabification of the stray k) will apply to yield
takei.

This | eaves infixed forms |ike /waaya/ - wddya 'to grow , where the
nasal infix falls on a CW syllable. Like CVCC syllables, CWC (including
CWN) are outside the normal canon of Choctaw syllabification. Automatic
restructuring by closed syllable shortening from/waanya/ to /wanya/ puts
the nasal in coda position where it debuccalizes. Wth coal escence
(i ncludi ng conpensatory | engthening), vowel length is restored in the

result.

3.2. Foot Structure

Al t hough stress prom nence does not seemto be a feature of Choctaw
phonetics, the |anguage neverthel ess has the typical characteristics of an
ianbic netrical system Evidence of ianbicity cones fromthe properties of
the rule of Alternate Lengthening (N cklas 1974: 117f.; 1975: 242f.; Minro
and Urich 1984; Urich 1986: 53ff.).

In a sequence of nononoraic syllables, every even-nunbered syll abl e,
counting fromthe left, lengthens its vowel. Consider the follow ng

exanpl es, conposed of the roots /habina/ 'receive a present' and /pisal/

see', the prefix /¢i/ '"thee', and the suffixes /&i/ 'causative', -¢ 'he',

and /1i/ "1":
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(10)

habi i na pi sa

¢i haabi na ¢ipiisa
habi i nal i pi saal

¢i haabi naal i ¢ipiisal
habi i naci pi saaci
¢i haabi naaci ¢ipii saci
habiinaciili pi saaci |

cipiisaciil
Word-final vowels do not |engthen, even when they have the right parity,
because of condition (6). Heavy syllables interrupt the parity count;

conmpare cgipiisaciili with tokwikiiliciili from/tokwikilicili/ 'l shine a

light'.

Alternate Lengthening is a consequence of assignment of an ianbic
foot fromleft to right (cf. Muinro and Urich 1984; U rich 1986). The
normative (unmarked) ianb is |ight-heavy; Choctaw enforces a heavy right
branch actively, requiring vowel I|engthening when the right branch is

light. For a few representative exanples, the derivation then proceeds as

foll ows:

(11)

F F F F F F F F F
H R P H R [ A A
&ipisacili pi sacili t okwi ki liail

! ! !

F F F F F F F F F
(S V1S VN (SO V1 A Vi N
gipiisaciili pi saaci | i tokwi kiiliciil

Because of (6), final syllables do not |engthen.

There are peculiarities of Alternate Lengthening in prefixed formns.
One invol ves evident cyclic application, as argued by Munro and U rich
(1984) and Urich (1986: 53ff.) The other, which bears nore directly on

our concerns, is the observation that vowel-initial stens of three
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syl l abl es or nore appear to be unable to take a single prefixal syllable
into the scope of Alternate Lengthening. For exanple, from underlying
/i g+apilal '"you help him we would expect *i Saapila, but igapiila is the
correct form Disyllabic vowel-initial stenms do bring a single prefixa
syllable into the domain of foot assignnment, shown by exanples |ike
[cimHi gi/ - gimi& or /hatcimtigi/ - hacinmig 'to take it for thee/you

This peculiarity of trisyllabic vowel-initial stenms with respect to
Al ternate Lengthening correlates with another oddity of such words,
described by Nicklas in the foll ow ng passages:

VWhen a prefix is attached to a word of nore than two syl | ables,

the syllable boundary follows the prefix, and syllable

boundaries occur within the prefix according to the genera

rule. Exanples areig. a.pi.la "for you (ig-) to help (apila),"

1 ~ ~

imat.ta.ha '"for him(im) to be ready (attaha),' i&.i.m.gi

"for you (i&-) to take (i&i) for him(in,' and ha.&imat.ta.ha

"for you all (hacim) to be ready (attaha). (N cklas 1974:
21-2.)

A syllable final consonant ranges in length fromshort in normal
rapid speech to the length of geminates in careful slow speech
For exanpl e, pakti 'nushrooml is pronounced [pakkti] in careful
speech. The syllable boundaries of prefixes outside the scope
of the vowel | engthening sound change fall at norphene
boundaries. As a result, prefix final consonants outside the
scope sound |ike gem nates in careful speech. For exanple, the

scope of i & imidi 'you take it for himl is ig*img&i* giving

the pronunciation [ig8imigi] in careful speech. The scope of
is-imapila 'you help him is i&i m-apila* pronounced

[i 8sinmmapiila] in slow speech. (N cklas 1974: 121-2. Simlarly

Ni ckl as 1975: 243.)

We can now expl ain the curious conjunction of properties relevant to

determ ning the scope of Alternate Lengthening. A single prefix before a
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di syl labic vowel-initial stemis taken into the scope of the rule
([&imtii]gi, with the foot bracketed). But even a single prefix is not in

the domain of Alternate Lengthening before a trisyllabic vowel-initial stem

(is+[apii]la). These forms also differ in syllabification: &i.mi.3&i vs.
ig a.pii.la. W take the difference in syllabification as primry and

derive the Alternate Lengthening effects fromthat. The representations

submtted to Alternate Lengthening are then as foll ows:

(12)
a. b.
0] o o o) 0] o o
H H H H B H HoH
cio omi g i 8 a pil a

The initial heavy syllable of (12b) will cause foot assignnent to apply
differently in that case, leading to a difference in consequent vowel
| engt heni ng:

(13)

a. b.
F F F

O TR L B g

cio omi g i 8 a pil a
There is, then, no difference in the scope of Alternate Lengtheni ng between
the two examples; instead, the difference depends on syll abification

Thi s expl anation presupposes that trisyllabic stens, but not
di syl l abic stenms, are sonehow a barrier to the Onset Rule. (Once a
di syl l abic stem has a single prefix, of course, it is treated as
trisyllabic when additional prefixes are added.) A basis for this

difference in syllabification based on stemsize will be suggested in the

next section.

3.3. The Mniml Wrd
As we noted earlier, the prosodic hierarchy, in which Wi (prosodic

word) dominates F (foot), asserts that the mnimal word W, is a single



-14-
foot. Since we have shown that the foot in Choctaw is an ianb, we expect
the minimal word to be an ianb as well. The ianb has various licit
expansions -- L(ight)-H(eavy), L-L, H and L -- so there is a certain
anbiguity in the claimthat the minimal word is an ianb. W wll see later
in section 5 that this anmbiguity is reflected quite systematically in the
use of the ianmb in prosodic circunscription

Al verb stens must end in a vowel. N cklas (1974: 63-64; 1975: 240)

observes that apparent VCV verb stens divide into two types. Normal VCV

stens retain the initial vowel after prefixes as inani "to fill', igani
"for youto fill'. Stens exhibiting this behavior may begin with any
vowel: 18 'to fill', ona "to arrive there', ani. Abnormal VCV stens |ose
the initial vowel after prefixes, as inabi "to kill', i8bi "for you to
kill', &ibi "to kill you'. Abnormal VCV stenms can begin only with the

vowel a: abi, ala 'to arrive here', anb 'to gather (a crop)', apa 'to eat'.
Ni ckl as's interpretation of these observations is that normal VCV stens are
true vowel -initials, but abnormal VCV stens are actually CV at underlying
representation, a stemtype that otherw se would not exist. When there is
no prefix, as he puts it, a prosthetic a steps in instead.

This analysis seens to us essentially correct, although we would Iike
to nmake the conditions for prosthetic a nore precise. Underlying CV stens
are nononorai ¢ (and nonosyl |l abic); prosthetic a renders them binoraic (and
disyllabic). This sort of patterning is typical of cases involving a
m nimal word requirenment. (For exanples, see McCarthy and Prince 1986
1990a, 1990b).

Since the mniml word of Choctaw nust be an ianb, we need to know
whi ch expansion of the ianb is required. For verbs at |east, the m ninmal
word can be anal yzed as a canonical L-H ianb which surfaces as binoraic L-L
because final vowel length is prohibited. Prefixed fornms like /ig-bi/ or
[ci-bi/ fulfill binmoraicity directly, but unprefixed fornms like /bi/
contain only a single nora. The mininmal word requirenent is enforced

actively by inserting the prosthetic vowel a:
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(14)

Def aul t Vowel a

There are other effects of the minimal word in Choctaw. One is
Ni ckl as's (1974: 22) observation that nonosyllabic nouns all have the
canoni cal pattern CWC. book 'river', waak 'cow, tiik 'fermale', and paas
"slap'. We interpret this as follows. O the theoretically possible
nmonosyl | abi ¢ nouns, CV nouns are obvi ously mononoraic and so subni ni nal
whil e CW nouns contravene condition (6). |If the final consonant is
extraprosodi c, as we have suggested, CVC nouns will have only a single
intrametrical nora, and so they are subminimal too. CVCCis not a licit
syllable. Thus, CWC is the only nonosyll abic shape that neets all the
requi renents of Choctaw prosody.

Anot her consequence of the mniml word involves the bl ocking of the
Onset Rul e described in the preceding section. Recall that a prefix to a
trisyllabic base does not undergo the Onset Rule, even when ot her
conditions are net: i & +apila versus &i.nti & (prior to Alternate
Lengthening). W argue below that final syllables are extraprosodic, a
proposal that is not inplausible in light of (6). Wth final
extraprosodicity, these forns differ in their scansion by the binoraic
mnimal word: ig[api](la) versus [&im](8i). The domain of the Onset Rule,
then, can be characterized as the mininmal word within the stem nodul o
final extraprosodicity. As it happens, this is also the domain of severa

i mportant norphol ogi cal processes, to which we now turn.

4. The Choctaw y- Grade
Choct aw nor phol ogy i ncludes a process for formng conpletive verbs,

dubbed the y-grade by N cklas (1975: 240-241) or the intensive by Ni cklas



(1974: 77, 91-96).

-16-

Representati ve exanples of the diverse results of

y-grade formation foll ow

(15)
Base

a. tal akdi
kobaf fi
at obbi

b. binili
fal ama
kobaf a
ok&amal i
t okwi Ki I'i
at okol i

c. takdai
gaal i
gonpa

d. pisa
pila
| ana
ona

e. oktabl
nokgoopa

f. toksali
cokkowa

akkowa

The forms of the y-grade are obviously quite diverse,

are sone constants.

y- grade
tall akai
kébbaf fi
att obb
binniili
fal |l aama
kobbaaf a
okcammual
t okwi kki il
at 6kkool
t dyyakei
gayyaal
coyyonpa
piyyiisa
piyyiila
| ayyaawa
oyyoona

okt ayyabl

nokgdyyoopa

t oksayyaal i

cokkoyyoowa

akkoyyoowa

To establish t

in (15) according to the canonica

V) :

' bl ue,

to

to

to

to

to

to

to

to

to

to

to

to

to

many

be tied

br eak’

pay
sit’
return'
br eak’
green'
shi ne’

el ect’
tie'
carry

buy

see

t hr ow

'to arrive there

"to dam up

"afraid'

"to work'

'to enter’

"to clinmb down'?®

hese,

pattern of

t he

al t hough there

we have schematized the exanpl es

i nput and output (X = C or
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(16)

| nput Cut put
a. ... CV,CV, Xo ... OV,GCV, Xo
b. ... CQV,CVo ... QV,.CGV, Vo
C. CV, Xo CV,yvyV, Xo
d. CVio QViyyVVio
e. ... VXCV, Xo ... VXCV,yyV, Xo
f. RY) (eVA¢ ... VXCV,yyV, V.o

The follow ng observations are i medi ately apparent. First, the fina
syllable is entirely unaffected by the y-grade norphol ogy, and no property
of the final syllable conditions any aspect of the y-grade. Second, ay is
inserted in the derived formwhen the input has no antepenult (16c,d) or
when the input antepenult is heavy (16e,f). Noy is inserted when the

i nput antepenult is light (16a,b). Third, in just those cases where there
is an inserted y, both penult and antepenult of the output have the sane
vowel as the penult of the input. Fourth, the y-grade penult is always
heavy, even if the input penult is light (16b,d,f). Fifth, there is always
a geni nate consonant between the penult and antepenult of the y-grade.

This rich array of regularities turns out to have a fairly
straightforward interpretation within prosodic theory, once the requisite
paraneters of the analysis are recognized. W wll now review each of them
briefly in turn, and later we will characterize and support themin greater
detail .

The inertia of the final syllable ) its conplete failure to
participate in y-grade norphology ) we interpret as final syllable
extraprosodicity. |In terns of prosodic circunscription theory, they-grade
first inmposes a condition & o, Right) on the input base which returns the
base mnus its final syllable. The final syllable is therefore outside the
scope of subsequent y-grade operations.

Medi al gem nation ) doubling of the consonant at the juncture of

antepenult and penult ) figures in all the variations of the y-grade. W



-18-
argue bel ow that phonol ogi cal theory nust recogni ze medi al gem nati on,
obt ai ned through insertion of a nora under prosodic circunscription, as a
licit norphol ogi cal operation. W can therefore abstract away fromit in
consi dering the other aspects of the y-grade.

The ianbic foot ) the mniml word and the source of Alternate
Lengthening in Choctaw ) plays two distinct roles in the y-grade system
More obviously, it functions as a tenplate, requiring that the
ant epenul t +penult of the derived formbe a canonical L-H ianbic foot
(disregarding the independent effects of nmedial gem nation). Thus, forns
like (16¢c, d), which lack an antepenult in the input, are supplied with one
in the output. The enpty onset of this ianbic tenplate is occupied by a
default y and vowel spreading fills both syllables. Simlarly, forns with a
light penult at input (16b, d, f) energe with a heavy penult by | engthening
the penultimate vowel, to satisfy the L-H requirement of ianbicity.

There is another, nore subtle aspect to the ianb in the Choctawy-
grade. Consider in particular cases (16e, f), where the antepenult is
heavy. Their behavior in the y-grade (specifically, insertion of y and
vowel spreading) is identical to that of (16c¢, d), which | ack an antepenult
entirely. This equival ence between a heavy antepenult and a nissing one is
given by the ianbic foot, if it is regarded as the prosodi c base for
tenpl at e-mappi ng. To be nore precise, mapping to the ianbic tenplate is
applied to the prosodically characterized (ianbic) subpart of the input.
| anbi ¢ base circunscription cannot parse the HH or HL antepenult-penult
substring of (16e, f); therefore only the penult (Hor L) is within the
scope of tenplate mapping.®

To sum up, the Choctaw y-grade circunscribes a maximally ianbic base
and maps it onto a tenplate consisting of a canonical ianb. This is
positive prosodic circunscription as defined above in (3). The parsing
function ® has as argunments lanb and Right: o(lanb, Right). This conforns
to McCarthy and Prince's (1990a) observation that the parsed-out

constituent in positive prosodic circunscription is the mniml word,
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al though we will later see an exception to this. W have established above
that the Choctaw foot required for Alternate Lengthening is ianbic and have
found further evidence of ianbicity in mniml word effects. Thus, the
proposal leads us to results with considerable internal consistency.

Finally, exanples |like takci/téyyakei (15c) and oktabli/oktayyabl

(15e) reveal a subtlety of tenplate mapping. The prosodic bases of these
exanpl es are tak and tab. Fromunadorned left-to-right association of
t hese prosodi c bases to the ianmbic tenplate, we woul d expect internediate
forns (prior to medial gem nation) |ike *takaa and *tabaa, rather than

ta(y)ak and ta(y)ab. The attested pattern exenplifies the edge-in node of

associ ation of MCarthy (1984: 313), Heath (1987: 11), Yip (1988), Hobermnman
(1988) and Hewitt and Prince (1989), in which peripheral consonants link to
peri pheral tenplatic positions.
We are now ready to summarize this first, relatively informal pass
t hrough the analysis. Schematically, the y-grade involves the foll ow ng
sequence of rules:
(17)
a. Final Syllable Extraprosodicity
o= (o) /__]
b. Prosodic Base Circunscription
o(lanb, Right)
c. Tenpl ate Mappi ng
"Edge-in" association to ianbic tenplate
Vowel spreading
d. Default Onset Rule
o - y when required by syllabic well-fornedness.
e. Medial Gem nation/Accentuation
To be di scussed bel ow

Derivations (disregarding the accent) proceed as foll ows:
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(18)
a. b. C. d. e. f.
t al aki kobaf a takdi ona okt abl i t oksal
(17a) t al ak koba t ak 0 okt ab t oksa
(17b) t al ak koba t ak 0 tab sa
(17c) F F F F F F
[Oe) o O o O o O o O o O
K HU K HU K HU K HU K HU K HU
t al ak koba t ak o} tab sa
(17d) F F F F F F
[Oe) [Oe) o O o O o O o O
K HU K HU K HU K HU K HU K HU
y y y y
t al ak koba t ak o} tab sa
(17e) F F F F F F
©) ©) ©) (©) ©) ©) ©) (©) (©) ©) ©) ©)
MR HU MR HU MR HU MR HU MR HU MR HU
y y y y
t al ak koba t ak o} tab sa
tall ak¢i kobbaafi tayyakci oyyoona oktayyabli toksayyaal

Wth "restoration" of the portions of the base elinm nated by fina
extraprosodicity and prosodi c base circunscription, we obtain the desired
surface forns.

Qur analysis of the Choctaw y-grade calls upon a nunber of prem ses:
final extraprosodicity, mapping of a prosodic base to an ianbic tenplate,
and a norphol ogi cal operation of medial gem nation. W now turn to a closer

| ook at these phenonena in Choctaw and ot her | anguages.

5. The Prosodic Base and | anbic Tenpl ate
The Choctaw y-grade is fornmed by mapping a prosodically characterized
base onto a tenplate. Both base and tenplate are ianbs, the m nimal word

and netrical foot of Choctaw. Fromianbic base circunscription, we obtain
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the result that heavy and light antepenults result in different y-grade
fornms. Fromthe ianbic tenplate, we obtain the fixed canonical pattern of
y-grades derived from various input representations.

Prosodi ¢ base circunscription and the tenplate treat the ianb in two
di fferent ways. The ianbic base can be any possi bl e expansi on of an ianb:
maxi mally L-H, but also L-L, H or even L. These expansions of the ianb
are exactly those required in stress systens. Moreover, also as in stress
systens (e.g., the Maximality Condition of Halle and Vergnaud (1987)), the
| ar gest possi bl e expansion of the ianmb is taken in case of anbiguity. Thus,
{tal ak} i has the bracketed L-H ianmbic base, rather than a non-nmaximl H
base *ta{lak}ci. The ianbic tenplate, though, is an invariant, canonica
iamb L-H

These two senses of the ianb are directly precedented in conparable
cases di scussed by McCarthy and Prince (1990a). The ianbic base, nmaximally
L-H but with smaller expansions as required, is essential to the analysis
of the possessive infix in Uwa. This infix, -ka in the third person
singular, is suffixed to the ianbic base within the actual norphol ogi ca

base. 1In the foll ow ng exanples, the ianbic base is italicized:
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(19)
Base Possessed

a.
al al ka ' man
bas baska "hair’
Kii Kii ka ' st one'
suul u suukal u ' dog'
kuhbi | kuhkabi | "knife'
baskar na baskakar na 'conb’

b.
sana sanaka ' deer'’
si wanak si wakanak "root’

C.
amak amakka ' bee
sapaa sapaaka ' f orehead
anaal aaka anaakal aaka "chin'
kar asnmak kar askamak " knee'

In (19a), the ianbic base is expanded as a single heavy syllable. 1In (19b)

it is a sequence of two light syllables, while in (19¢c) it has its maxi ma
L-H expansion. Mnimal word effects ensure that there are no nononoraic
stens in Uwa; thus, we can exhibit no cases where the ianb is mninmally
expanded as L. The function picking out the prosodic base in Uwa is
o(lanmb, Left), identical to that of Choctaw except for the edge at which
parsing is initiated.

In contrast to the variability of the ianbic base, the ianbic
tenpl ate of Choctaw is exceptionlessly L-H In this respect, the Choctaw
y-grade is closely paralleled by the Arabic broken plural. The broken
plural is formed on an ianbic tenplate which is also fixed at L-H (to
whi ch unaffected portions of the correspondi ng singular noun are adjoi ned).
In the foll owing exanples, the tenplatic portion of the broken plural is

italicized:
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(20)
Si ngul ar Pl ura
a.
naf s nuf uus "soul '
gi dh qi daah "arrow
hukm / hakaant ' j udgment
b
?asad ?2usuud "l'ion'
rajul ri jaal " man'
i nab / _anaab/ ' grape
C.
sahaab+at sahaa?i b "¢l oud'
Jaziir +at Jjazaa?ir "island
d.
f aaki h+at f awaaki h "fruit’
?aani s+at ?awaani s ' cheerful
e.
xaat am xawaat i m 'signet-ring'
Jaanmuus Jawaarm i s " buffal o
f.
Jundub Janaadi b " | ocust
sul taan salaatiin "sul tan'
Exanpl es (20d, e) reveal another simlarity with Choctaw. In these cases,
the default consonant wis inserted to fill the vacant onset position

medially in the iambic tenplate. Choctaw inserts the glidey under
preci sely the sane conditions.

W see, then, that the two senses of the ianbic foot required by
Choct aw are precedented under parallel conditions in Uwa and Arabic. The
i anbic foot as prosodic base is maximally L-H in both Uwa and Choct aw,
reverting to other licit (smaller) expansions of this foot under the

i npetus of the phonol ogical material to be parsed out. In this respect,
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parsing by prosodic circunmscription is identical to parsing by a rule of
stress assignnment. The ianmbic foot as tenplate is invariably L-H in Arabic
and Choctaw. A tenplate, then, returns the canonical expansion of the
speci fied prosodi c category, but a prosodic base, like the parsing of
metrical feet in stress systens, adapts itself to the requirenents of the
formto which it is applied.

The U wa and Arabic exanples are instructive for another reason
They show the i ndependence of prosodic base circunscription and tenpl ate
mapping. In Uwa, the prosodic base is the input to suffixation rather
than tenplate mapping. In Arabic, as McCarthy and Prince (1990a, 1990b)
argue, the prosodic base is a noraic trochee, the mniml word of Arabic,
while the tenplate is an ianb. The two nechani sns ) base circunscription
and the operation applied to the circunscribed base ) are formally
di stinct.

This difference between base circunscription and the norphol ogi ca
operation is inmportant in Choctaw, since the prosodic base and the
operation seemquite simlar: both retrieve an ianbic foot, though in two
di stinct senses as outlined above. Prosodic theory, as illustrated by
U wa, Arabic, and other exanples in MCarthy and Prince (1990a), does not
permt us to conflate these two nmechanisns into a single operation of base
cirucnscription/tenpl ate mappi ng, and various additional argunents support
this view

First, prosodic base circunscription never forces the parsed-out
constituent to expand to the canonical shape of sonme prosodi c category.
Such cases would be easy to identify; consider what Uwa would | ook like if
it exhibited this property. The possessive norpheme woul d be suffixed to
t he parsed-out ianbic base, but as part of the parsing-out function the

base woul d be expanded to fit a canonical ianmb: kuhbil - {kuXuh}bil -

kuXuhkabil, where 'X is sone default, onset-filling consonant. This
phenomenon i s not known. There are some cases where minimal word effects

i n compound-|ike structures produce the illusion of such an expansion
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(Spring 1989, Tateishi 1989, Myers 1987, Mitaka and Hynman 1990), but these
are anal yzeabl e by wel | -established, independently notivated neans.
Second, the "edge-in" association observed in Choctaw exanples |ike

takei/tayyakei presents serious problens for conflating base

circunscription and tenplate mapping into a single process. Base
circunscription allows us to identify the edges that are then subject to
tenpl at e mappi ng; we cannot associate inward fromthe edges until we know
what the edges are.'®

Third, there is a variant of the Choctawy-grade in which prosodic
circunscription retrieves a syllable rather than an ianb. This alternant
pattern is only attested twice in the speech of N cklas's consultants:

tal aksi, talayyak&i (N cklas 1974: 93) and kobafa, kobayyaafa (cited by

Urich 1986: 210).' In these forns, only the penultimate syllables | ak
and ba are mapped onto the ianbic tenplate. Thus, circunscription of an
i anb must be independent of nmapping to an ianb.

Finally, if prosodic base circumnscription were to always return a
canoni cal instance of the desired category, as the conflated anal ysis of
Choct aw woul d require, then | anguages like U wa, which |ack such
acconmodati on, sinply could not be described. This problem assunes
particul ar inportance when we | ook below in section 6 at Choctaw s rel ative
Al abama, which has ianbic base circunscription but not the ianbic tenplate.
We coul d, of course, enrich the theory by adding a paranmeter to distinguish
the two cases, but the independently required conposition of prosodic base

circunscription with tenplate mappi ng obtains the same result.

6. Medial GCenination

In our account, the CVCCVX shape-invariant of the y-grade is not
specified directly in the grammar, but rather is derived froma conbination
of an ianbic tenplate and an operation of nedial gem nation applied to that
tenpl ate. This deconposition of the shape-invariant seens to conplicate

the grammar gratuitously -- wouldn't it be better to anal yze the
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shape-invariant as sonething |like a sequence of two heavy syl | abl es?
Setting aside various theory-internal considerations that mlitate against
this (no el enentary prosodi c constituent describes the shape-invariant and
the ianbic tenplate conforms to the mnimal word), we will present evidence
that an operation of nedial gemnation is called for independently. Medial
gem nation is supported directly by data fromthe rel ated | anguage Al abama,
and exanmples fromtwo Austronesian | anguages di spl ay nedial gem nation
where tenpl ate mapping is inpossible.

The rule of nedial gemination applies to the canonical ianmb obtained
by tenpl ate mapping (indi cated bel ow as Basel). The gem nation rule
prefixes a nora to a base (indicated by Base2 bel ow) created by making the
first nmora of Basel extraprosodic. The prefixed nora is then filled by

spreadi ng of the adjacent consonant.

(21)

a. takei b. falama c. pisa d. tal akei
Basel: t ayak f al aa piyii t al ak
Circunscription
of Base2 yak | aa yii | ak
p Prefixation pt+yak p+l aa ptyi i p+l ak
Spr eadi ng yyak Il aa yyii Il ak

tayyakei fall aama piyyiisa tallakei

As is apparent, there is no need for a rule which specifies association of
t he consonant, rather than the vowel, to the prefixed nora. At the point
in the derivation when the nora is prefixed, the vowel is outside the scope
of the prosodically circunscribed Base2; the consonant is the only adjacent
segnent, and thus the nora can only be filled by spreading fromthe
consonant .

Addi ti onal evidence for this analysis of the gem nation rule cones
fromthe formation of the inperfective in the related | anguage Al abama
which is the subject of a valuable study by Hardy and Montler (1988). The
Al abama i nperfective involves gemnation in certain cases, but in other

cases there is vowel I|engthening:
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(22)
Base | mperfective
a. bal aaka b4l | aaka "lie down
cokool i cOkkool i 'sit down
i | kowat | i il kdwwat | i ' move'
afinapli af i nnapl i "l ock up'
b. hocoba héccoba "big (pl.)'"
c. hofna hoof na "smel |’
i sko iisko "drink'
d. coba c6oba "big (sg.)
noci nooci "fall asleep
i si iisi "take, catch’
e. i bakpila i bakpiila "turn upside down
campol i canpool i 'taste good

Despite the superficial differences, A abana can be anal yzed as having the
same rul e of gem nation as Choct aw.

Al abama al so parses out an ianbic base, with the final syllable
di sregarded as extraprosodi c. Al abama, unlike Choctaw, does not map the
result of base circunscription onto an ianbic tenplate. Thus, fromianbic

base circunscription alone, we obtain the representative Basel forns in

(23):
(23)
Stem Basel (i anbic base):
a. bal aaka bal aa
b. hocoba hoco
c. hofna hof
d. coba co
e. i bakpila pi

Then Medial Gemination is applied to these bases. The first nmora is made
extraprosodic, so that the Base2 fornms to which the pis prefixed are as

foll ows:
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(24)
Resi due: Base2 Prefixation
a. ba | aa p+l aa
b. ho co p+co
C. ho f p+f
d. co o pt+o
e. pi ¢ Htd

There are, then, three cases to consider ) where Base2 is a syllable, a
single (noraic) consonant, or the null string ) and these yield two
different realizations of the prefixed nora ) consonant genination or vowel
| engt heni ng.

VWhen a nora is prefixed to a syllabic Base2, as in (24a, b), the
result is consonant gem nation by spreading, as in Choctaw. But when Base2
consi sts of a single noraic consonant (24c), consonant gemnation is
phonotactically inmpossible. The imedi ate result of p prefixation to the
prosodi c base f of (24c) is as foll ows:

(25)
Lo+ u

f
Spreading of the nelodic element f, which is already a nora, onto the
prefixed nora is phonotactically inpossible in Alabama (if not in al
| anguages). The nmora nust therefore remain unfilled until restoration of
the residue ho, at which point it is satisfied by spreading the precedi ng
vowel . *®

In (24d, e), the entire string has been rendered extraprosodic, so
the prefixed nora cannot be filled at this point. It too nust await the
restoration of the extraprosodic residue, at which point it is filled in
the only possible way, by spreading the preceding vowel. Nothing in
prosodi c circunscription theory prohibits cases like this one, where an
entire formis extraprosodic. As we noted in section 2, the Non-
Exhausti veness Condition on extranetrically really reduces to the

requi renent that foot assignnent succeed in all words. Thus, non-
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exhaustiveness is relevant only in stress, not, as here, in norphol ogica
ci rcunscri ption.

In all cases, the nora is filled by spreading from an adj acent
segnent as soon as accessible nmelodic material is available. In cases
(24a, b), this results in consonant gem nation, because the nora is
adj acent to a consonant as soon as it is prefixed. |In case (24c),
gem nation is ruled out by general conditions of syllabic well-fornmedness.
In cases (24d, e), when the nora is first prefixed, it is not adjacent to
any nelodic material, and remains enpty. At the next step in the
derivation, where Base2 and residue are concatenated, the nora is adjacent
to the preceding vowel, and is filled by spreading fromthat segnent.

This analysis of the Al abama inperfective provides a kind of m ninal
pair with the Choctaw y-grade. In Choctaw, by our analysis, the derivation
i ncludes the follow ng three distinct steps: ianbic base circunscription,
mappi ng to an ianbic tenplate, and nedial gem nation. The paralle
derivation of the Al abama inperfective involves only the first and third
steps. The contrast with Al abama allows us to place our concl usions about
Choct aw on an even nore secure footing. One question about Choctaw is
whet her circunscription and tenpl ate-mappi ng should be conflated into a
singl e operation, since both call on the ianbic tenplate. Apart from
argunents noted above in section 5, Al abama shows that it would be wong to
conflate the two: Al abama has the ianbic base without the ianbic tenplate.
Anot her inportant issue in the analysis of Choctaw was raised at the
begi nning of this section: since the ianbic tenplate is always obscured by
medi al gem nation, why posit the ianbic tenplate at all? The answer again
is that Al abama has nedi al gemination, but without the ianbic tenplate. In
both respects, the Al abama facts show that phenonena that coul d be
conflated in Choctaw are in fact formally independent in a rel ated

| anguage.



gem nati on,

propeties.

W& now turn to independent support for the analysis of nedia

According to N cklas (1974: 12),

realized by high tone

with distinctive accentua

(26)

a. Choctaw
t al akci

bi ni |

takdi

pi sa

okt abl

t oksal i

b. Al abama
bal aaka
LLo

hof na

coba

HHo

i bakpil a

In every case in (26),

gem nation rul e.

First, we note that neither

unpredi ctabl e property of sone words or

The accent

tall akai
binniili
t dyyakei
piyyiisa
okt ayyabl

t oksayyaal i

bal | aaka
héccoba
héof na

cooba

No exanples cited

i bakpiila

position of accent in heavy syllables.

characteristics:

first by an exam nati on of accentual phenonena in the Choctaw
y-grade and Al abama i nperfective and then by a | ook at unrel ated | anguages.
accent in Choctaw is an

nor phol ogi cal patterns. It is

in Al abama evidently has simlar

The y-grade and inperfective are two norphol ogi cal categories

to be tied
to sit
totie
to see
to dam up

to work'

"l'ie down'
"big (pl.)
"snel |’
Ibigl

"turn upside down

the syllable receiving the accent in the derived
formis also the syllable that contains the nora inserted by the nmedia

We account for this observation as foll ows.

Choct aw nor Al abama has a contrast in the

Second, we posit an accent ) that

a high tone ) lexically linked to the nora prefixed by the nedia

gem nation rul e.

I n other words,

this norpheme is |exically accented:
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(27)
H

Il
Combi ning the hypothesis in (27) with the general observation that

accentual position does not contrast, we obtain the desired result. The
nmora inserted in the y-grade/inperfective bears an accent. Because of the
| ack of contrast in accentual position, the accent is realized on the
syllable as a whole (or perhaps its head, the first nora (Poser 1988)),
rather than on the nora that directly bears the accent. Thus, the
follow ng representation is realized as cboba:

(28)

No stipul atory novenent or reassociation of the accent is needed; the |ack

of contrast ensures that codba and c6oba are indistinguishable.

The accentual treatnment of the Al abana inperfective supplies an
enpirical argument against the conceptually quite different account of this
phenomenon provi ded by Hardy and Montler (1988). Hardy and Montler's
analysis is cast in terns of a theory with segnent-sized skeletal units,
specifically that of Levin (1985). Their rule for formng the inperfective
is as follows (Hardy and Montler 1988: 405):

(29)

Insert an X [a segnent-sized skeletal unit] linked to a high tone

i medi ately before the nucleus of the penultinmate syll able.

X' s are filled obligatorily, preferentially fromthe left, but subject to
general phonotactic conditions of Al abama. For the exanples in (26b), we

have these derivations:
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(30)
bal aaka hof na coba i bakpil a
Under | yi ng XXX XXXXX XXXX XXKXXXXX
bal a ka hofna coba i bakpil a
H H H H
Rul e (29) XXKXKXXX XXXXXX XXXXX XXKXKXXXX
bal a ka h ofna c oba i bakp ila
H
L-R Assoc. XXXXXXXX Bl ocked Bl ocked Bl ocked
bal a ka
H H H
R-L Assoc. DNA XXXXXX XXXXX XOOXXXXKX
h of na c oba i bakp ila

Left-to-right association is inconpatible with the phonotactics when it

woul d yield an initial gem nate (*hhofna, *ccoba) or a nedia

triconsonantal cluster (*ibakppila). R ght-to-left association therefore
steps in as a default.

Apart fromthe obvious difference between this analysis and ours
(rule (29) rather than prosodi c base circunscription), of far greater
i nportance is the prosodic i ncoherence of the inserted X. 1n cases like
bal | aaka, it functions as an onset, but in other cases it usurps the
position of syllable nucleus. In a prosodic theory, conmtted to
characteri zing skeletal behavior in terns of prosodic units, this sort of
account is inpossible. As it happens, the duality of X leads to a
significant problemin accounting for the accent.

Consi der the output of (30) for inputs |ike balaaka, ilkowatli, or

hocoba. The | of balaaka is correctly gemnated by an X i nserted before

t he nucl eus of the penult, but this X also incorrectly bears an accent.
According to Hardy and Montler (1988: 406-407), "tones link to syllable
nuclei fromright to left, and universally tones nust link to vowel s"

These specifications are taken to have the effect of noving the accent from

the onset | of ballaaka to yield ballaaka. Although the desired result is
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obt ai ned, the leftward novenent of the accent fromits uncongenial host to
the preceding syllable is clearly a stipulation, with no organic connection
to the rest of the analysis or the | anguage as a whole. Indeed, this
particular sort of accent novenent is not required in any other |anguage
known to us. (Ceneral considerations of headedness |like those in Poser
(1988) would, if anything, lead us to expect the accent to be realized on
the syllable containing the inserted X, yielding *balldaka.) 1In the
prosodi ¢ account described here, the accent remains within the syllable
containing the inserted nora; its realization reflects a general fact about
t he | anguage.

The nor phol ogi cal process of nedial gem nation is needed
i ndependent|y because it is attested in | anguages outside the Miskogean
famly. In the Philippine Austronesi an | anguage Bal angao (Shetler 1976:
45, 86, 105, 118), gemination of a medial consonant is used to mark various
nmor phol ogi cal distinctions, always in association with an affix on the

gem nat ed stem
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a. Continuous aspect: CV reduplication,

gem nation

Stem Cont i nuous
dakal ?e- pa- da- da- dakka
mat ey ma- mat t ey- ha

?ayat-en ?a-?ayyat-en

b. D mnutive:

Stem

t aba

?ayat -en

| adaw en
bont ok

c. "place of
Stem
basol - an
gadang- an
sobl ak-an

habl ot - an

As in Choctaw and Al abama

t - en- abt abba

Di m nutive

optionally repeated, and

' continuously make bigger'
"That one will certainly die'
"to continuously clinb

CVC Reduplication and gem nation

"poor quality fat'

?ay- ?ayyat - en "play at clinbing
| ad- | addaw- en "jokingly make a little late'
b-i n- onbont ok "poor imtation of Bontocs

": CV reduplication and gem nation

Pl ace of

ba- bassol - an ' pl ace
ga- gaddang- an ' pl ace
so- sobl ak-an ' pl ace
ha- habl ot - an ' pl ace

of
of
of

of

si nni ng
crossing'
washi ng cl ot hes'

hangi ng up’

the gem nation rule nmakes the first nora

extraprosodic, prefixes a nora, and spreads fromthe right to fill the
mor a:
(32)
Root : daka
Base: (da)kal
Prefix p: pt+ ka
Spr ead: kkal

Concat enat e:

dakkal

Reduplication then applies to the result of gemnation, prefixing a |ight

syll abl e which is optionally repeated:
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(33)
Redupl i cati on: dadadakkal
Prefixati on: ?epadadadakkal ' continuously nmake bigger'

Si nce continuous aspect can apply to a stem not only a root,
prefixation can precede genination/reduplication. The process is exactly
the same, but because the base is different, the result is that a different
consonant of the root is gem nated, as well as a different syllable being

redupl i cat ed:

(34)
a.
Stem Cont i nuous A oss
pa- dakal ?e- pa- pa- paddakal ' continuously make bigger’
?e- pa- pa- paddakal " " "
pa- ba?ag ?e- pa- pa- pabba?ag ‘continuously cause to cut'’
?e- pa- ba- ba- ba??ag
b.
Root : dakal
Prefixation: padaka
Base: (pa) daka
Prefix p + daka
Spr ead: ddakal
Concat enat e: paddaka
Redupl i cati on: papapaddaka
Prefixation: ?epapapaddakal ' continuously make bigger'

Exanmpl es |like this one show that nedial gemnation is not "tenplatic" in
character; that is, it is not the result of mapping the stemonto a fixed
canoni cal shape.

The gemi nating infix remains unrealized when conditions of syllabic
wel | -formedness prevent it frombeing filled. This happens under two

conditions. First, as examples |like (31d) sobl ak-an show, gemination is
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i npossible in closed syllables. Second, gem nation is also inpossible in

stressed syl | abl es:

(35)

Stem Cont i nuous G oss

?ayat ?-om a- ?a- ?ayat ‘continuously clinb'

?anap ?e- pa- ?a- ?a- ?anap ‘cause to continuously | ook for'

*?epa?a?a?annap
Stress is said to be characterized by "an added nora of vowel |ength on
non-final CV syllables" (p.33); this added nora is clearly stated to occur
"on non-final CV syllables and no others.” Therefore a stressed syllable
is binmoraic per se and will not license the additional nora of gem nation
(O perhaps the lexical "stress" of Balangao is in fact |exical vowel
| ength.)

Anot her Austronesi an | anguage, Kel ey-i (Hohulin and Kenstow cz 1976,
Archangeli 1987), also uses nedial gemnation in conbination with
particular affixes to mark norphol ogical distinctions. |In addition,
certain affixes conbine with initial gem nation:

(36)

a. Medial gemnation

pili "to choose'
fut, sub. focus: 2umpilli obj. focus: pilli-?en
ref. focus: pilli-?an

pres, sub. focus: ka-?umpill

obj. focus: ke-pilli-?a ref. focus: ke-pilli-?
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b. Initial gem nation

pili

fut., acces. focus: ?i-ppil

ben. focus: ?i-ppili-?an
pres., acces focus: ke-?ippil
ben. focus: ke-?i-ppili-?

Medi al gemi nation is bl ocked when the first syllable of the stemis heavy,
as this would result in a violation of syllabic well-fornedness. Since no
stens begin with clusters, initial genmination is not so affected:™

(37)

a. Medial gemnation

duntuk 'to punch

fut, sub. focus: ?2um duntuk

obj. focus: duntuk-?en

b. Initial gem nation

dunt uk

fut., acces. focus: ?i-dduntuk

ben. focus: ?i - ddunt uk- ?an

The conclusion is inescapable, then, that phonol ogi cal theory nust
recogni ze an operation of nora prefixation which, under initial nora
extraprosodicity, is responsible for the phenonenon of nedial gem nation.
The Austronesi an cases al so show the i ndependence of nora prefixation from
nora extraprosodicity, since in these | anguages we neet with initial as

wel | as nedi al geninati on.

7. Final Extraprosodicity

Final syllable extraprosodicity ) technically, &(o, Right) under
negative prosodic circunscription (2) ) plays a role in several phenonena
di scussed thus far. Most significantly, the final syllable is outside the

scope of mapping to the ianmbic base of the Choctawy-grade. W have al so
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related it to differences in the scope of the Onset Rul e dependi ng on word

si ze.

Final syllable extraprosodicity appears in other aspects of Choctaw

word formation as well.

alternations in the Choctaw verb, all

affect the penultinmate syll able.

Ni ckl as (1974, 1975) describes several other grade
of which share a predilection to

The foll ow ng exanpl es show the direct

result of the grade alternation and the surface output derived by the rules

di scussed above in section 3:

(38)

Base n- G ade h- Grade hn- G ade Lengt hened
G ade

t aki [ tankei / / tahkei / / tahnkei / t aki

"tie' t ki t ahdkei t ahakei

fal ama / fal anma/ fal ahma / fal ahnnma/ fal aama

"return' fal &ama fal ahdam

waaya / waanya/ / waahya/ / wahnya/ waaya

' grow waaya wahya wahdaya

pi sa / pi nsa/ pi hsa / pi hnsa/ piisa

"arrive' piisa pi hiisa

Ni ckl as (1975) gl osses the n-grade as 'continuative', the h-grade as
"instantaneous', and the conbi ned hn-grade as 'iterative'. The |engthened
grade is used when the verb is negated or is followed by the conjunctions

or na. Al of these fornms are accented on the surface penultimate.

(@5

We begin with the | engthened grade, which nost closely resenbles
phenomena al ready discussed. Wth the final syllable extraprosodic,
out si de the scope of grade formation, the respective prosodically
circunscri bed bases are /tak/, /falal/, /waa/, and /pi/. Suffixation of an

accented nora to these bases yields /falda/ and /pii/ straightforwardly, by
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spreading of the only accessible nelodic elenent. The bases /tak/ and
/waa/ already end in a binoraic syllable. The affixed nora is therefore
unsyl | abi fiable, and we may assunme that it is deleted by general conditions
on prosodic licensing (1t6 1986, 1989).

The infixes n and h are located to the i Mmediate left of the final
consonant, if any, of the penultimate syllable. Wth final syllable
extraprosodicity, the prosodic bases are /tak/, /fala/, /waa/, and /pi/;
final consonant extraprosodicity reduces the first of these to /tal.
Suffixation of h and/or n, with restorati on of the extraprosodic portions,
compl etes the derivation of the remaining grade forns.

In a nore specul ative vein, we turn to sonme likely evidence for a
nore active role of final extraprosodicity in Miskogean | anguages. Kinball
(1985) describes a subtractive norphol ogi cal process in Koasati that forns
the plurals of sone (lexically distinguished) verbs. The Koasati
phenomenon has received recent theoretical attention fromMartin (1988),

who consi ders exanples like the foll ow ng:
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(39)
Si ngul ar Pl ur al
pitaf-fi-n pit-1i-n "to slice up the mddle
[pitaf-li-n/
| at &f - ka-n | at - ka-n "to kick sonething
tiwap-1i-n tiww -n 'to open sonething'
[tiwli-n/
atakaa-1li-n aték-li-n 'to hang sonet hi ng'
i coktakda-li-n i coktak-1i-n 'to open one's nouth'
albitii-li-n albit-li-n "to place on top of
ci tip-ka-n ci t-ka-n '"to spear sonething
facoo-ka-n fas-ka-n "to fl ake of f'
/ fac-ka-n/
onasanay-li-n onasan-niici-n "to twi st sonething on'
i yyakohop- ka-n i yyakof - ka-n "to trip'
/i yyakéh- ka- n/
koyof-fi-n koy-1i-n "to cut something
[ koyof -1i-n/

Underlying and surface forns differ in a few cases by virtue of regul ar
phonol ogi cal rules.

The central observation is that the root of the plural is shorter by
a final W or VC than the root of the singular. The singular root nust be
taken as basic, since it cannot be predicted fromthe formof the plural
root. Thus, we are dealing here with sone sort of norphol ogi ca
truncati on.

Martin (1988) proposes a rule of final rhyne deletion to account for
these data, but an alternative conception of such truncation phenonena is
possible within prosodic circunscription theory, as was first noted by
Mester (1990). Mester begins with the observation that sone kinds of
truncation cannot be described by sinple mapping-to-a-tenplate. Evidence

of this comes fromthe formation of truncated "rustic girls' nanes"” in
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Japanese, a phenonenon first analyzed by Poser (1990). In rustic girls’
nanes, truncation preserves exactly the first two noras of the base, as

the foll ow ng exanpl es show

(40)

Base Nane Rustic Grl's Nane
Yuuko o- Yuu

Ranko 0- Ran

Yuki ko 0- Yuk

Ki nue o- Ki nu

M dori o-M do

Bi noraic CvwW, CVN, and CVCV sequences are all possible rustic girls' nanes,
conform ng exactly to the first two noras of the base nane. 1In addition,
the truncated name has the honorific prefix o-.

The significance of the truncation strategy in (40) becomes apparent
when it is conmpared with the productive hypocoristic-formng mechanismin
Japanese. In this pattern, a binmoraic formis created (with the dinmnutive
suffix -gan) in a variable way that only | oosely confornms to the structure

of the input:

(41)

Base Nanme Hypocori stic

M dor i M i -c¢an, M do-cZan
Yooko Yoko- ¢an, Yoo-Zan
Mari ko Mako- ¢an, Mari - Zan

Rat her than scrupul ous reproduction of the first two noras of the base,
satisfaction of binmoraicity in hypocoristics is quite diverse, subject to
i diosyncratic variation (on the part of either the user or the referent).
On the grounds of this diversity, Mester singles out the hypocoristic case
as authentic mapping to a binmoraic tenplate (arguably the foot in Japanese
(Poser 1990)), with the idiosyncrasies residing in the association
procedure. And indeed this appears to be correct ) other systens of

hypocoristics show sinilar variability in mapping. Sone other nechani sm
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must be at play in the invariant replication of the first two nmoras of the
base in the rustic girls' nanes of (40).

Mest er proposes that the rustic girls' nanmes are derived by prosodic
circunmscription. The nickname is sinply the prosodically circunscribed
foot (a noraic trochee, F, = py) at the left edge of the base. How can we
formalize this insight? The fundanmental technical issue is that, in
truncation via circunscription, one of the two portions of the o-parse is
lost. That is, &(F;, Left) applied to Mdori yields B:» = Mdo and B/o =
ri; only the B:® segnent, Mdo, is returned in truncation

The nmost straightforward account of what is special about truncation
is to use the definition (2) under a norphol ogi cal operation of deletion,
which we will call DEL. Then DEL/®(B) = B:® * DEL(B/®). Parsing according
to o(F;, Left) and setting B = Mdori, we obtain DEL/®(Mdori) = Mdo *

DEL(ri). The expression DEL(ri) reduces to the null string, and so we
obtain the desired result Mdo.

The rustic girls' nicknane system then, is sufficiently described by
t he usual paraneters of prosodic circunmscription theory: the parsing
function © takes a foot at the |left edge; the norphol ogi cal operation is
del etion; and the norphol ogi cal operation is applied to the o parse in the
negative node of (2), in which a constituent is parsed out and the residue
is affected. We will soon nodify one of these criteria, providing a nore
preci se account of the deletion operation

In the Japanese case, the norphol ogical deletion operation is

applied to the result of the @ parse under definition (2). The theory
predicts that we should find cases of truncation where definition (3) is
i nvoked instead, with the parsed-out segnent being deleted. Such a case is
Papago. In Papago (Hale 1965: 301; Pranka 1983:114ff.), the perfective
verb is regularly derived by deleting the final CV of the (underlying) verb
stem the results are then subject to various regul ar phonol ogi cal rules

di scussed by Hal e:
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(42)

Stem Perfective

huduni hudu ' descend

Ki di wa ki di "shell corn

bi di ma bi di "turn around

t aapana t aapa "split

hi wasaana hi wasaa ''scrape

dagasapa dagasa "press with hand
huhaaga huhaa " haul

I n Papago, the parsing function is ® o, Right) and the operation DEL is
applied under definition (3). The DEL:®(oc, Right) applied to, e.g., bidim
yields bidi * DEL(mm), which correctly reduces to bidi. W can consider
this truncation process in Papago a kind of aggressive extranetricality,
har keni ng back to a proposal about Lardil phonol ogi cal truncati on nade by
W | ki nson (1986).

W& now return to the Koasati exanples of (39). As Martin (1988)
poi nts out, tenplate-mapping is not a possible analysis of Koasati
truncation. But prosodic circunmscription is. Like Papago, Koasati
truncates by exactly one syllable, but the two |anguages differ in the
di sposition of the final syllable's onset. In Papago, it is lost, but in

Koasati it is retained; contrast Koasati atakaa - atak wi th Papago huhaaga

- huhaa, *huhaag. Since all Koasati roots end in a heavy syllable, we

coul d conceivably truncate the last two noras (that is, parse with o(puu
Right)), leaving the onset of the final syllable intact.

This brute-force solution (which essentially recapitulates Martin's
rhyme deletion rule) is unsatisfactory, though, since it stipulates
sonmething that in fact derives fromindependent phonotactic considerations.
I n Papago, syllable-final consonants are inpossible at the stage of the
derivation where truncation applies (Hale 1965: 297). But in Koasati,
syl | abl e-final consonants are not only possible but in a sense required if

root-final heaviness reflects an authentic generalization. The onset of
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the final syllable cannot be preserved for phonotactic reasons in Papago;
the opposite is true in Koasati. The correct solution, then, nust be one
i n whi ch Papago and Koasati invoke the same formal schema: positive
prosodi c circunscription via ® o, Right).

There is another way to think of the Koasati case, pursuing a
suggestion attributed by Martin (1988: fn. 6) to Stephen Anderson. |If the
ef fect of the norphol ogi cal operation we have called DEL is to erase the
prosody of its argunent but |eave nelodic elenents intact, then the onset
of the former final syllable can be preserved by resyllabification, while
the rest of that syllable will be deleted by Stray Erasure. (Perhaps, in

fact, Stray Erasure is at the heart of all deletion phenonena.)

1

Schematically, we have sonething like the foll owi ng derivation for pitaf
pit:

(43)
o o)

a. Prosodic Gircunscription DEL:®(o, R ght) pi * DEL(taf)

o
b. Definition of DEL = pi * taf
as deprosodi zation
0]
c. Resyllabification = pitaf
o)
d. Stray Erasure = pit

Since nost | anguages do all ow syllable- (or word-) final consonants,
we expect the Koasati situation to be the typical one, and the Papago one
to be unusual. The small literature on non-tenplatic truncation rules
confirnms this: in the Arabic jussive, the Danish inperative (Anderson
1987), the Icelandi c deverbal action noun (Kiparsky 1984), and the Rotuman
"inconpl ete phase" (Besnier 1987), a final vowel is |lost but the preceding
consonant is resyllabified onto the remai nder of the stem Al of these
cases can therefore be analyzed as ¢(o, Right) under the definition of
positive prosodic circunscription in (3), if we recognize the operation DEL

of deprosodi zati on.
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Techni cal |y, deprosodization is the erasure of syllabic, noraic, or
other prosodic structure. |Its function in truncation is to create stray
nel odi c el ements, which are then available for recruitnment into other
syll ables by resyllabification. Failing that, their ultimte fate is Stray
Erasure. But under quite simlar conditions we can observe nore nodest
consequences of deprosodization. The prohibition on final |Iong vowels in
Choctaw noted in (6), a common phenonmenon cross-1linguistically, could be
construed as deprosodi zation of final vowels prior to initia
syll abification. The effect of this then would be to neutralize the
nor ai cal |y encoded | ong/short distinction finally.

To sum up, prosodic circunscription theory provides a unified account
of classic extraprosodicity phenonmena, infixation, the special status of

final syllables in the Choctaw y-grade, and norphol ogi cal truncation

8. Summary: Deriving the Choctaw y- G ade

W& have seen that the Choctaw y-grade is analyzed by the foll ow ng
sequence of prosodic circunscriptions and norphol ogi cal operations: (i)
make the final syllable extraprosodic; (ii) parse out an ianbic foot from
the right of the resulting string; (iii) map the result onto an ianbic
tenplate; (iv) make the first nmora of the resulting string extraprosodic
and prefix a nora. W wll now show how these events are conbined in the
derivati on.

The function (o, Right) parses out the final syllable of some

base B. The residue of the parse (thus, B/o(o, Right)) is then

passed on to the foll ow ng operations.

The function &o(F, R ght) parses out a final maximally ianbic

foot, returning B:® This is mapped onto an ianbic tenplate by

an operation we will call T, so the circunscribed operation is

T: o(F,, Right).
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The function o(y, Left) parses out the initial nora of the
ianbic tenplate. We will wite Mfor the operation of prefixing
a nmora, so the circunscribed operation is Mao(p, Left).
The full expression appears in (44):
(44)
[Mao(p, Left) o T:o(F, Right)]/o(o, Right) (B)

For a base like oktabli, the definitions (2) and (3) give us the follow ng:

(45)

[Mao(p, Left) o T:o(F,, Right)]/a(o, Right) (oktabli)

a.
b

C.

[Mo(y, Left) o T:o(F,, Right)] (oktabli/®(o, Right)) * oktabli:o(o, Right)

[Mo(yu, Left) * T:o(F,, Right)](oktab) * Li

[Mo(y, Left)(T:o(F, Right)(oktab)) * Li

[[Mao(p, Left)(T(tab)) * ok] *

[[Mao(p, Left)(tayab) * ok] *

[[[Myab) * ta] * ok] * Li
[[[yvab * ta] * ok] * Ii

= [[tayyab * ok] * Ii

[ okt &yyab] * [i

okt dyyabl
At steps (45a, b), we apply definition (2), circunmscription via
extraprosodicity. At step (45c), we rely on the identity (of)(s) =
g(f(s)) where g and f are functions ons. Steps (45d, e) apply definition
(3), positive prosodic circunscription, and the circunscribed domain is
mapped to an ianbic tenplate. Steps (45f, g) apply definition (2),
negative prosodic circunscription or extraprosodicity, and a nora is
prefixed to the result. The rest of the progression in steps (45h-j)
i nvol ves undoi ng prosodic circunscription by restoring material outside the
focus of the operation.™

This conpletes the discussion. W have tried to show that the
resources of Prosodic Circunscription theory provide a conplete and

reveal i ng account of the conplexities of the Choctawy-grade. Along the
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way, we have explored a nunber of related phenonena -- the elenentary
prosody of Choctaw, the nature of edge-in association, the rule of nmedia
gem nation, and even the basis in extraprosodicity of truncation rules. In
sonme respects we have departed from secure know edge into nore specul ative
domai ns, but on the whole we have sought to support our clains as securely

as possible with arrays of independent evidence.
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Not es
*We are grateful to Morris Halle, Alan Prince, Elisabeth Selkirk, and two
anonynous reviewers for their assistance.

1. The phonem ¢ system of Choctaw is as foll ows:

(i)

p t & k
b
f S g h

1

I
m n Wy
i

0
a

Vowel and consonant length are indicated by doubling, except that vowel
length derived by the Alternate Lengthening rule (section 3.2) is not
witten. The acute accent nmarks a high tone; lowtoned syllables are

unmarked. Only sone Choctaw words have an accent.

2.Urich's (1986: 8) description notes that nasalized vowels are always
"phonetically |ong". Perhaps this greater length, w thout phonol ogical
significance, is an inplenmentational reflection of nasality.

3.Urich (1987) shows that bl is the unique conplex onset of Choctaw, thus,
in exanples |like haabli 'to kick' the vowel does not shorten.

4. An exception to this is the process resol ving V+i sequences described by
Ni cklas (1974: 244).

5.Enclitics are "outside" the domain at which the prohibition on final |ong

vowel s is enforced. In a formlike pisa+tok 'seet+past’', the enclitic tok
renders the a word-final and so it will not I|engthen.

6. Ni ckl as (1975) characterizes this condition somewhat differently, requiring
that the tautonorphem ¢ NC sequence be honorgani c but not gem nate. Since

the nasal is deleted in every instance of a norphene coming under this
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general i zati on, we obviously cannot observe whether or not it is honorganic
with the foll owi ng consonant. The honorganicity condition therefore rests on
exhi biting fornms where the nasal is i nhonorganic with the foll owi ng consonant
and has not deleted. But this occurs in only one exanple, *anko 'strong',

which is also transcribed as tanpko (N cklas 1974: 19).

7. An apparently exhaustive list of medial CVNC syllables appears in Nicklas
(1974: 19): /hayinhci/ '"kidney', /lonssa/l 'river bottom land' , /biyonkko/
"strawberry', /tingkila/ 'bluejay', /hayyonkpdl o/ 'weed' . The word ' bl uejay'
may be onomatopoei c and i s unique anong nouns in having an antepenultimate
accent (Nicklas 1974: 22). Just two words have final CVNC syl |l ables (N ckl as
1974: 18), /hallons/ 'leech' and /okcank/ 'cucunber.

8. The form piyyiisa in (150 is subject to additional phonol ogical
transformati on. According to N cklas (1974: 94), "In all but the nost
preci se speech, 1iyyi changes to [ii]." Booker (1980) attributes the
existence of alternate y-grade fornms |like toksaali and taak&i (cf.

t oksayyaali, téayyak&i) to this coalescence as well. This secondary

phonol ogi cal devel opment explains why these are the only words in the
| anguage with falling tone and with long vowels in closed syllabl es.

Urich (1986:213f.) clains instead that t&ak&i and tayyakesi are
nmor phol ogi cal ly "distinct, though synonynous, grades"”. But the resulting
nor phol ogi cal anal ysis cannot account for the locus of tone in trisyllables
like toksaalih (Urich 1986: 227). And it requires a rul e | engthening vowel s
even in closed syllables under falling tone (Urich 1986: 214), a process
that is otherwise unnotivated in this |anguage and inconsistent with its
phonol ogi cal structure. Finally, it predicts that contracted and gem nated
forms will never cooccur, but in at l|least one case they do (faldaya and
féllaaya (Nicklas 1974: 95)).

9. Notice that the prosodi c base returned by circunscription of an ianmb is not
the same as the ianbic foot assigned by the Alternate Lengthening rule. For
an exanple like /atokoli/, Alternate Lengthening requires feet [ato][koli].

But prosodic circunscription parses out an ianb at the right, mnus the fina
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syllable. For this exanple, the prosodically circunscribed base is [toko],
realized as tokkoo after tenplate napping. This shows, as do many ot her
cases di scussed by McCarthy and Prince (1990a), that prosodic circunscription
is part of a norphol ogi cal operation, not a process that assi gns phonol ogi ca
structure. The "coherence” of the Choctaw systemlies in the fact that both
prosodi ¢ circunmscription and the phonol ogy are ianbic, but the norphol ogy
does not assign ianbic feet to words. Thus, it is entirely inappropriate to
suggest, as a reviewer has done, that circunscription and the phonol ogy t ake
pl ace on different metrical planes (cf. Halle and Vergnaud 1987), which only
make sense for conflicting structures that coexist in the phonol ogy.
10. Al an Prince has pointed out to us, however, that it mght be possible to
capture this result by noting that the edges of syllables in the input
correspond to the edges of the tenplate in the output.

11. U rich (1986) cites additional exanples fromthe speech of his consultant,
but with a difference: the vowel of the penult in the y-grade is always

short: nokZoopah, nokgéyyopah 'he's scared'; bagah, bayyasah 'he got cut'.

Wth an ianbic tenplate in the y-grade, the penultinate vowel ought to be
| ong. In fact, this vowel behaves as long in the rule of Aternate
Lengt hening, as Urich (1986: 219) notes. We conclude that the vowel is
phonol ogically long but subject to a late, idiosyncratic shortening.

12. Thanks to Tinmothy Montler for supplying this exanple, which is not
reported in the article.

13. An objection cones to mnd that should be dealt with here. [|f consonant
spreading is prohibited on phonotactic grounds in (25), then why is it
permitted in the following configuration, which represents the result of

prefixation on the prosodic base | aa of (24a):

(i) o
H+t HU
I a
A consonant linked to two noras ) the result of spreading in (25) ) is

i mperni ssi ble under all circunstances; the configuration never arises in the
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| anguage. A consonant linked to a nora and a syllable ) the result of
spreading in (i) ) is permtted whenever the sequence p+c is permtted
Only when p cannot be syllabified ("licensed" is Itd's (1986) ternm), as in
word-initial position, is this sequence excl uded.
14.1n fact, Choctaw underlying syllables, heavy and light, are sinply either
accented or unaccented. The only exceptions are phonol ogically contracted
syllables like piisa (cf. fn. 8).
15. The pepet roots, CVCV(C) roots with /e/ (the only native | ax nonl ow vowel )
in the first syllable, show various unexpected conplications. Wth nedial
and initial gem nation affixes, these roots have the foll ow ng forns:
(i)

hepung 'to break a stick

a. Medial gemnation b. Initial Gem nation
fut, sub. focus: ?2um hehpung fut., acces. focus: ?i-hhehpung
obj. focus: hehpung-?en ben. focus: ?i - hhehpung- ?an

ref. focus: hehpung-an
pres, sub. focus: ka-?um hehpung pres., access focus: ke-?i-hhehpung

ref. focus: ka-hehpung-i ben. focus: ke- ?i - hhehpung-

An even nore curious property of the pepet roots is observed when they are
subject to both initial and nedial gem nation. Wth normal roots like bitu

"to put', the stative future is marked by both gemi nations: ne-?i-bbittu-?an.

But the stative future of a pepet root |ike deweng 'to hunt' is ne-?i-dweng-

an, with no gemnation at all. (W are indebted to M chael Kenstow cz for
supplying this example from his unpublished notes.) Archangel i (1987)
proposes an account of the facts in (ia), but this does not generalize to
(ib) or the stative future.

16. An anonynous reviewer has pointed out that by conposing syllable
extraprosodicity with itself it is possible to describe preantepenultimte

stress systens, which do not occur
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It is not clear how we nmight avoid the reviewer's objection yet stil
characterize the "layered" structure of circunscription in Choctaw
nor phol ogy. Nevertheless, it is worth pointing out two mtigating factors.
First, preantepenultimte stress mght be too difficult to |learn rather than
grammatically inpossible. Crucially, it can be distinguished frominitial
stress only in wirds of at least five syllables, which are usually quite
rare. Second, the only well articulated alternative approach to
extranmetricality, that of Inkelas (1989: 202-206), entails exactly the same
result. In fact, conposed extranetricality is assuned in traditional
metrical accounts of stress in galaxy-class words in English. Finally, it
may be that this is an area of true difference between phonol ogica

extraprosodicity and norphol ogi cal prosodic circunscription.



