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The distinction between melody tier and CV-skeleton has made
possible a revealing representation of geminate consonants as we see

in (1),
(1) “, ¢

/
¢ ¢
\t/

In this paper we propose that the formal representation of
ambisyllabicity is identical to that of gemination. In both cases
we are dealing with one unit which is part of two syllables; the
consonant is initiated in the first syllable and released in the
second syllable., Befere we look at the relevant facts of Danish
which support the analysis, Jet us briefly discuss the general
conceptual considerations behind our approach to ambisyliabicity.

There are phonetic differences between geminate consonants and
ambisyllabic consonants which could be taken to argue against our
proposal; geminates in languages like Ttalian or Finnish are
demonstrably longer than simple consonants, whereas ambisyllabic ~
consonants of English, at least flaps, are noticeadly shorter. If
the units of the skeleton tier are taken as having a timing value
which can be cashed in real time, then our identical representation
for ambisyllabicity and gemination would be in trouble, But we
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know independently that this picture is somewhat naive. Kot al)
skeleton elements are temporally equal. Onset consonants, even
complex onset clusters, do not add to the weight of syllables. This
Shows that subsyllabic aspects of timing are not adeguately repre-
sented on the skeleton tier. It seems that only higher prosodic
constituents (moras, svllabies and feet) play a crucial role in
timing. The representation which we propose for both ambisylliabi-
city and gemination brings out what they have in common: their
syncopated nature with respect to two syllables. Bu* now that we have
made ambisyllabic segments and geminates so similar, one might ask
how we account for their differences. We propose that this is to
be done by phonetic rules, which interpret the representation with
reference to the phonology of the particular language. Whether a
language allows long consonants underlyingly (e.g. I[talian fatto
vs. fato) or not {e.g. English) will in part determine the final
phonetic realization of the structure.

(2) a. o o b. o o c. ¢ o
N/ AN X
t C C
) |
t t
Kahn (1976) Clements & Keyser Selkirk (1882)
{1983)

Previous proposals for the representation of ambisyllabicity
which are shown in (2) pose several drawbacks:

(i)  As has been noted in the literature, both Kahn's (2a) and -
Clements and Keyser's (2b) representation result 1in improper
- bracketing in prosodic structure.

(i1) Questions with respect to descriptive power may arise.
Consider (4). <Can the V-slot be shared by different syllables
in a way analogous to the ambisyllabic C-slot in (2b)?

(4) o e}
N\ /7
v
|

a

{iii) Autosegmental phonology allows the representation of complex
segments as in (5a) (cf. Keyser & Kiparsky 1982, Steriade
1982, Clements & Keyser 1983). Compounding this with the
representation in (2b) results in (5b), where the C shared by
two syllables is also shared by two melodic segments. This
raises an interesting empirical question: Do such structures
exist?
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THE FORMAL REPRESENTATION OF AMBISYLLABICITY B
(5) a. ¢ : b. o o
/N N/
P f C
/ N\
al f

(iv) Denying the existence of "phonological" ambisyllabicity,
Selkirk (1982) proposes a rule of resyllabification from onset
to coda, which we translate as in {6).

(6) o o

JINEN
v C VY
LT
it y

o —0

Pointing out that so-called “ambisyllabic" segments never
need be syllable-initial and syllable-final at the same time,
she argues that all phonetic properties characteristic of
"ambisyllabic" segments are derived from their coda status.
The resyllabified structure {6), however, runs counter to the
universally observed preference for onsets: Syllables do 1ike
onsets, after all.

The notion of ambisyllabicity which captures the shared nature
of the consonant has real intuitive appeal.. This is completely
Tost in a resyllabification analysis. Over and beyond this
syllabification intuition, we will show that there is other more
substantive evidence for the phonological reality of ambisyllabicity.

2. Ambisyllabicity in Danish

In Danish, there is evidence that certain consonants function
simultanecusly as the onset of one syllable and the coda of the
preceding syllable. Their phonological behavior provides empirical
support for our hypothesis that such consonants are indeed
"phonological geminate”, In 2.1, we will discuss the phonological
rules which are necessary background for our analysis. In 2.2, we
present the analysis of these Danish facts followed by a brief
comparison of other possible analyses in 2.3.

2.1 There are three rules involved:
i) Consonant Gradation §CG) - (7)
ii) Grave Assimilation (GA) - (9)
iii) Stdd Association  (SA) - (12)

In syllable final position, underlying obstruents (excluding b)
underan consonant gradation (CGS.
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(7) Consonant Gradation (CG)

a. ’/j<\ b. Underlying Surface

v C voiceless -——-> voiced

weak voiced ———--- spirant

As shown in (7b), underlying voiceless obstruents /p/, /t/, /k/
become voiced, and underlying voiced obstruents /d/ and /g/ become
fricatives /§/ and /y/. In (8) we see examples showing consonant
qradation at work,

(8)
/o/ qalopers aalop "gallop™ (N) optimal
“to gallop" v v
b b
/t/ vater; vat "cotton wool” atlas
"to pad" v +
d d
/k/ lakera lak “paint" faktom “fact™
“to lacquer” 4 ' .
g . g
/d/ abedisd abed "abbot" admiral
"abbess" 4 +
3 ¥
/9/ pedagogik

p&dagog “educator*  sygdom “sickness”
"education” 4 +

Y Y

The low vowel a becomes [tgrave] when followed by a tautosyllabic
grave consonant. We express this rule by autosegmental assimilation
of the grave feature as in (9).

(9) Grave Assimilation (GA): (a » «)

"4

N

C

[M‘.\\\\J R

a [+grave]

In the examples in {(10a) we see that the grave vowel appears when
the syltable is closed by a grave consonant. This is in contrast
to the examples in.(10b) where the grave consonant is the onset of
the following syllahle.
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(10) a. vaksinera b. akusativ
amfiteater amerika
absalon napoleon
gaml3y "old" familia

udgan “exit"

In (11), we see that the vowel quality does not change if the closing
consonant is a coronal. )

(11) a. atlas ) b. latin
fantaser) fanatikar

On an accented syllable, a stéd (i.e. glottal stop) is realized
?n the sonorous coda immediately following the nucleus vowel,as in
12).

(12) Stgd Association (SA)?

s
7\
v :

a.

?

If the vowel is long, it bears the stpgd; if the vowel is short, the
stpd falls on the sonorant consonant ({13a) vs. (13b)). No stgd
appears in (13c) because_the postnucleus position is filled by a
non-sonoraus segment. (The stgd is represented by /'/.)

(13) a. mi'l “mile" b. mil' “milqd" c. hest “horse"
pa'n "pretty" pen' "pen" skrift ‘“writing"

Phonetic variation may occur due to an optional rule of vowel
shortening which displaces the stgd from the vowel to the consonant.
Examples are given in (14).

(14)  hy'd hu'  “skin®
bre'w brew! "letter"

Notice that each of these rules (CG, GA, SA) has crucially some-
thing to do with the coda position in the syllable: (G and SA apply
to some segment when it is in the coda, GA is conditioned by a
syllable final consonant. Thus the application of these rules
should give information about the position a consonant occupies in
2 syllable.
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/5 v
2.2 Consider the consonants in the environment V_V in (15) and (16).

{15)

a. 1&95 "to patch” b. bren'dr "burns (pres.)" c. bay3 "to bake"

tagd "to thank" hﬁg'sn "the dog" dé@éna "dying"
(16) a. kdpa “kappa® b. kan'ada "Canada"
jakob “Jakob” an‘uom  “annual grant”
fﬁgﬁ]tét "faculty" kﬂl‘ano "kimono"

Although normally intervocalic consonants show onset properties,
before a schwa the consonants act as if they were closing the
syllable. They show all above-mentioned coda properties. The
underlined C in (15a) triggers GA; receives a stgd by SA in (15b);
and undergoes CG in {15c). These are the cases whicnh are tradition-
ally considered to be ambisyllabic by Jespersen {1534), Martinet
(1937) and Basbpll (1974),

Compare the cases in {16) in which intervocalic consonants
show a mixture of onset and coda properties (from Hansen (1979)).
Before a full vowel, the underlined consonant conditions GA in
{16a) and bears stgd (16b), suggesting that these consonants are
codas. However notice that the (s in (16a) do not, as we might

expect, show the third characteristic of codas --CG (e.g.
vjakob, but not *jxqob).

If the -consonants in (15) are ambisyllabic, what is the status
of examples in (16)? .

We claim that the distinction between the two sets is
morphological. The cases in (16} are monomorphemic, whereas those
in (15) are morphologically complex. That they are all followed
by schwa is coincidental since most of the yowel-initial suffixes
at this level are schwa-initial. Thus the distinction between the
examples in (15a) (e.q. lab3) and (16a) (e.q. kapa) is not merely
one of vowel quality. The crucial factor is the different
morphological bracketing.

(17) a. [ [lapla}
b [ kapa }

This interplay of phonological and morphological facts suggests
an approach in terms of lexical phonology. Following in the spirit
of Kiparsky (1983),we assume a single ordered set of rules which,
in the unmarked case, applies at all levels -- lexical and post-
lexical -- and whose differential behavior at each level follows
from independent general principles. Therefore the morphologically
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complex {[lap]a] would have a derivation in which CG takes place on
the earlier cycle [lap] before the infinitive suffix -3 is attached.
;n contrast CG does not apply to [kapa] because there is no
internal cycle on which its structural description is met.?

To account for the complex of mixed properties shown by the
consonants in (15) and (16), we introduce a Gemination rule which
Creates the "geminate" structure we suggest in (1).° This rule
applies on the word cycle after stress.

(18)  Gemination: X X
X ==3 X X
g g

(i.e. Add‘a second grid position to syllables under stress.)

In addition, we assume that the segmental material is i
. i , i aligned
with the grid. Long vowels and closed syllables already fulfill
the binositional grid alignment - see (19a) and (b). Short open
syllables will add a position as shown in (19¢).

(19) a. b. X c. X X
X X X X X X =2 X x
1] ] | | ]
cve cve cyv cve
Let us now consider the derivations in (20):
(20)
a. kanada b. kapa c. lap d. lapa
CG' —_ _ lab —_
(Affix) _— —_— 1ah+3 —_—
Gemin. - (R c ¢ v c C - C“é- -
\/ \/ \ \/
kanada kapa laba laps
GA c C c ¢ c ¢
. \ / \ / \/
kapa Taba lapa
?
sA L -
2t y
kanada
CG
Output kan'ada kapa loba *lapa
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Application of the gemination rule (18) closes the stressed
syllable, thus feeding SA and GA in the cases (20a &) above. On
the other hand, notice that (G does not take place in (20b).
Gemination crucially does not feed this rule because, in general,
such rules may not apply to only part of a geminate structure. To
be precise, we propose that the application of CG in this case is
blocked by the principle of the “integrity of geminates". This
constraint has been proposed in various forms by Kenstowicz & Pyle
(1973), Guerssel (1978), Schein (1981), Steriade (1982) and many
others. We state our version of this constraint in (21).

(21)  Geminate Constraint

No rule can apply to the melody element of a geminate
structure unless both skeleton positions fulfill the
structural description of the rule.

This constraint® blocks the application of CG in a geminate
structure such as in {22) because it would only be applying to half
of a geminate.

(2) ¢ ¢ Ic c
\\D// =D [+weak] [-wgak]
AN

-

P

To return to the derivations in (20): if lab3 had gone
through the rules in the same way as kapa did, we would expect the
geminate constraint to block CG, resulting in the i11-formed *lap3.
Recall however our earlier remark about the morphological.complexity
of this form. This ensures that CG may take place on an earlier
cvcle as shown by the derivation in (20c). Thus the constraint in
{22) is irrelevant here. We correctly derive the case in (20b)
without CG, using the geminate constraint, and the case in {(20c)

with (G because of an earlier cycle in which the consonant is purely

a coda.® Making this assumption we also, correctly, do not derive
the form in (20d).

Now that we have shown how our analysis works, Jlet us compare
it to the other analyses. The'cyclic solution for the schwa cases
does not bear on the representation of ambisyllabicity, and it is
available to all analyses. What is however crucially different is
that with our geminate representation we can invoke the indepen-
dently motivated universal geminate constraint to block the
application of CG.

2.3

Consider the structure in (23).
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(23) a
/1IN

v
|
a

o
O —— <l —Q

!
k

T+

This is the structure which would be created i ifi i
4 i ’ in a resyllabification-
to-coda analysis. In this structure, both CG and GA ﬁan apply,

deriving th
withouthG.e ungrammatical */kaba/. The desired output is /kapa/,

To overcome this problem, proponents of the ifi i
. resyllabification-
to-coda analysis might argue that the rule of (G is zimply no een

1
fg?ggr available at this level. However, this can be shown to be

CG must.be applicable in the postlexical 2
] ! phenology, as
illustrated by the behavior of the enclitic definite article. Post-

lexically, in (24a) and (b) the encliti i -3a i i
ieresey oo ¢ article -3d is added, which

(24) " Word Level a. b. c.
kapa fakultet god
cc cc
. \/ -]
Gemination kapa fakultet —
cc T C¢C
\/ \
GA . kapa fakultet —
- . (; C
\/
G — fakulted god
Affix — —_ . god + hed
(o] — — godhel¥
Postlexical
Level
Enclitic kopa + 3d fokuited + 3d —
o kapaad fakultedad —
Output kapad?d fakulteda?d goshed

This shows that CG cannot have been turned off earlier.
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One might-reject this evidence by arguing that the enclitic
postarticle is not introduced postlexically. Either it could be
treated as a full word in itself, or it could be regarded as a word-
level suffix (parallel to -hed "-hood") (see 24c). In both cases,
the postarticle would undergo the word level rules, in particular CG,
and there would be no argument to the effect that CG has to apply
postlexically. Then, if resyllabification is postlexical and CG does
not apply after the word level, the nonapplication of €6 in forms
like /kapa/ is explained. independent evidence shows that these
enclitics are indeed postlexically introduced. In (25a), preceding
the genitive ending -s. the underlying d of the enclitic article
does not show gradation to g, which would be expected {f the post-
article is introduced at the word level. Compare {25b) and (c).

(25) a. /his+3d/+/s/ ~ /his3ds/, */hUs3ds/ “of the house"
b. /gud/+/s/ ~ /quls/, */quds/ "god's"
c. Jgod+hed/+/s/ - /gosheds/, */godheds/ “of goodness™

We ?xp;ain the form in (25a) as follows. Consider the derivations
in (26).

(26) Word Level a. b. c. d.
qud qud hus hus
VA - - - - -
Ca gu qud - -
Postlexical
Level
gud guf+s | hus+3d his+ad+s
VA - - - hus3ts
c6 - - husad  husads
Qutput qud gus husas husads

Danish has an independently motivated rule of voicing assimilation
(VA) which assimilates the voiced stop d, but not the voiced
fricative 3, to a following s. This rule is ordered before CG.

In (26b), the genitive ending -s is added postlexically,
deriving qufs because VA does not affect 3. Compare (26d), where
the form husads is derived. At the postlexical level, rules apply
across-the-board. VA changes the d of the postarticle to &, which
susequently is gradated back to d.
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To_recapitu]ate. we have shown that (6 myst continue to apply
postlexically - a fact which cannot be reconciled with the
.resyllabification-to-coda proposal.

How does the C-sharing ambisyllabic representation in (2)
repeated below, fare?

(27) a o
\C/

|
t

Since the ambisyllabic consonant functions as both coda and onset,

the overapplication of CG cannot be ruled out by the geminate
cgnstraint. Rather, information blocking its application to the
mixed structure in (27) must be encoded into the rule of CG as in (28)

(28) 0 x/
N

~ S
C

weak

3. Concluding Remarks

To sum up so far, we have shown that, assuming a version of
lexical phonoiogy and the independently necessary geminate constraint,
a1l the Danish facts can be straightforwardly explained if ambi-
syllabic consonants are represented as geminates.

The Danish facts show the mixture of onset and coda properties
characteristic of ambisyllabics with particular clarity. One might,
however, wonder how our hypothesis will extend to other cases of
ambisyllabicity. As a case in point, let us consider some problems
which surface in discussions of English flapping.

. ‘v
. , Flaps typically occur in the environment V_V (cf. 5[D]Sm vs.
atomic.® However, the restriction of flapping to the environment
“preceding unstressed syllable' does not hold across word-boundaries,
as cases like afD]éase, hi{D]&nny show. Although this has led to
complications in earTier analyses, 1t can be accounted for
unproblematically under our assumptions. In line with our general
proposal, flaps are created by a stress-conditioned gemination rule.

(29)

C : ccC
P

atom by Gemination atom

{g&i §tructure is interpreted as a flap by the phonetic rule in
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(30) C C
t-»D/ \—_/

Assuming that the initial syllable of Ann contains an empty C which
is then filled by spreading of the preceding melody element /t/, we
derive a geminate. The structure of hit Ann is shown in (31).

(31) cy ?
n

This geminate is then realized as a flap by rule (30), which blindly
interprets any such structure as [D}. Thus the conflict of environ-
ments mentioned above is resolved. This flap, unlike the general
case, is not derived by the gemination rule at all - the C-slot is
already present in the underlying phonological representation. This
assumption is supported by the insertion of glottal stoos in other
environments (cf. see Ann, [siy ?an)).

Finally, we note that our theory predicts that ambisyllabicity
and true gemination are properties which are in complementary
distribution. This does not mean that a language which shows
ambisyllabicity effects cannot at the same time have phonetically
“lTong" consonants. Rather, the ambisyllabic consonants will be
represented as in (32a) and the long consonants as truly double
consonants in {32b). A further prediction would be that the
geminate constraint, although applying to the ambisyllabic consonants
{32a), would not apply to the long consonants {32b}.

(32 . b. . : i
AN / N/ AN
C C C C o
\ / || |
t t ot t

The structure in (32b) has independent motivation in the
phonology of gemination as shown in work by Kenstowicz, Schein, and
Steriade. This in fact forces a C-sharing approach to ambisyllabi-
city as that of Clements & Keyser to allow for a three-way distinc-
tion: ambisyllabic consonants (32¢), geminate consonants (32a), and
identical adjacent consonants (32b). Nothing then rules out the
simultaneous occurrence of all three in one language. Since we do
not have the C-sharing representation,our theory is in effect a
subtheory of Clements & Keyser's in terms of generative capacity.

A theory allowing a three way distinction is perhans

too powerful,if our observation regarding the complementary
distribution of ambisyllabicity and true gemination among languages
is true. This of course is an empirical question.
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* We would like to thank Alan Prince and Lisa Selkirk for
discussion.

FOOTNOTES

1. Whether a particular syllable in a word is accented * depends

on lexical specification and on the derivational and inflectional
affixes, which may themselves be accented, deaccenting or pre-
accenting. The -full treatment of these "Accent Assignment” rules is
beyond the scope of this paper. See Ito (1983) for discussion.

2. "philologist" “philology" “messenaer®“messenqers"
Level 1 filolog filolog + 3 bud bud

Level 2 1 4= . - bud

(Word Level) Tilolov filologi bud buZ + 3
Output filoloy filologd bud bug3

The above paradigm shows that there are alternations with respect
to CG with Jevel 1 suffixes. ‘Notice that level 2 suffixation does
not show any alternation because (G has applied on the initial
Cycle. MWe assume for the purposes of this paper that level 2 is in
fact the word level in Danish.

3. Note that the gemination rule proposed in (18) is not restricted
to Danish, It 1s in effect a condition which holds in many other
languages, like Yupik Eskimo, I[talianm,and Biblical Hebrew,

requiring that stressed syllables have a branching rime. In such
cases either a long vowel or a geminate results, depending on
language particular parameters.

4. The geminate constraint holds for rules which apply to the
melody element of a geminate if their structural description is met
by only one of the skeleton positions of the geminate. This does
not mean that phonological rules can naver apply to geminate
consonants. Rules, such as Stdd Association, which associate an
autosegment with the skeleton position are not blocked by the
constraint, For this reason SA can apply in (20a) where CG is
blocked. The geminate status of then in this example is irrelevant.

?

I

C]a U[C
N
kanada

5. In support of our morphological solution to the so-called schwa
casés note that there are a few other non schwa-initial suffixes,
e.9. -en and -isk,in which the preceding consonant undergoes CG in

TRE
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-

exactly the same way. Observe,too, the compound form in ¢,

a. [[m2dlen] ‘“bait"
b. [{jod)isk] “jewish"
c. [r@dfos] “smell of food"

Cyclic apolication of CG derives all cases without necessitating
the derivation of these suffixes from schwa,

6. The environment given is only the general case. Iq certain
cases, rather than anpolying after a stressed syllable,it also
applies between two unstressed syllables (cf. kani[D]ol).

7. Since rule {30) itself contains the geminate structure in its.
structural description, it is not blocked by the geminate constraint.
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Configurational Notions in Discourse Representation Theory!

Gennaro Chierchia and Mats Rooth

Brown University and University of Massachusetts, Asherst,
respectively

{. Introduction

Recent work by Hans Kazp and others has been devoted to the
construction of a new approach to natural language sesantics:
discourse representation theory. This approach has already
provided a nusber of interesting results in connection with soaze
of the hardest outstanding probless in the dosain of nominal and
temporal anaphora and it oproaises to do auch more in connection
with other fundasentazl issues such as deixis, intensionality, and
belief.

Kaep's discourse represantation theory is based on truth
conditional (msode! theoretic) sesantics, like Montague graasaar
(MG). As in MG, a model theoretic interpretation for a fragment of
English is carried on indirectly, by mapping English to
intersediate structures which are in turn =2ssociated with eodel
thesretic objects. In Montague’'s approach, the intermsediate level
is the foraal language of Intensional Logic (IL). Kaap replaces
this level with entities of a novel kind: DRSs ({discourse
representation structures). DRSs are said te be representations
of how the world ought to look on the basis of what is said, An
aspect that the two theories have in cosaon is that the
intersediate level provides a place where quantifier scope and
anaphoric relations are overtly and unaabiguously represented.

One place where the two thecries sees to diverge is the role
of the internal *syntax” of the intermediate structures. In  sany
versions of MG, the syntactic configurations of the interszediate
logical language are said to play no non-dispensable role. In
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