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In rule-based theories, segmental representations were gated in a universal feature geometry which
expressed the relationships between features (Sagey 1986, Clements and Hume 1995, and many
others). Features that were dominated by the same node inthe featuretree could spread together or
delink together. Nodes could act astargets for the spreading of their subordinate features. In OT, if
universal feature geometry is to be incorporated into the theory it either (i) restricts the output of
GEN or (ii) resultsfrom universally undominated constraints that effectively filter out al candidates
with defective feature-geometric content. This is the approach taken by Uffmann (this volume).
However, neither of these options isfully within the spirit of OT, committed asit isto an unfettered
GEN, and free constraint ranking.

OT, however, opens up another possibility. Suppose the constraints that define feature
relationships are not universaly undominated, but rankable. In that case we would get ‘variable
feature geometry effects’ in which features would sometimes group together, but other times not.
Interestingly, such cases exist, and were a known problem for claims that feature geometry was
universally invariant. The best known caseis|lateral], which behaves as a dependent of the Coronal
node in many cases (Blevins 1994), but as adependent of anoderesponsible for voicing in sonorants
- Sonorant Voicing or SV (Rice and Avery 1991, Piggott 1994) - in other cases.

This paper will argue that the variable behaviour of [lateral], whilea problemfor universally
fixed geometries, is not a problem within OT. It results from rankable condraints on feature co-
occurrence that prefer certain combinations such as [Coronal, latera] or [+ sonorant, laterd] to
others such as [Dorsdl, lateral] or [-sonorant, lateral]. Once this move is made, the rationde for
feature geometry largely disappears, as argued on different grounds by Padgett (1995, 2000). The
paper isorganized asfollows. Section one setsout the range of lateral sounds found inlanguagesand
the evidence for the feature [laterd], followed by previous geometrica approaches, and the
contradictory nature of the evidence. Section two proposes an account using feature co-occurrence
constraints, and two fixed rankings * LATDORs >> * LATCoR, and *LATOBS >>* LATSON derived
fromthephonetics. Thisisfollowed by asummary of thetypological predictionsof such an approach.
Section three tests the theory on arange of cases that seem to require different feature geometries
under earlier proposals.

1.Background:

1.1 The different types of laterals:

A suitable theory must account for the full range of lateral sounds, which | therefore survey in this
section, based mainly on Ladefoged and Maddieson 1996. Most laterals are coronal, and they may
have any of eight coronal placesof articulation: dental, alveolar, post-alveolar and palatal, each either
apical or laminal. There are no known labid laterds, not even linguo-labid ones, even though this
occursin child language, and in adult language for stops, so it is articulatorily possible. Phonetically
velar laterals arefound, and their articulation is clearly velar, not coronal. In Zulu, nasals before the
velar lateral gjective affricate are [p], not [n]. The examples below comefromthe PapuaNew Guinea
language Mid-Waghi, which contrasts two coronals - dentd [|] and alveolar [I] - with thevdar [L]:



D adlaada‘again and again’ alaa* speak incorrectly’ aae‘dizzy

Most laterdsare voiced approximants, but some lateral sarevoicedfricatives|], and somelanguages
such as Zulu contrast the two. Not dl laterds are voiced: there are truly voiceless lateral
approximants such as Toda [I], and many voiceless lateral fricatives like the Welsh and Zulu [4].

(2 Zulu: lda  ‘liedown’ rda ‘play’ +atd‘ cut off’
Toda kal ‘bead’ kal  ‘study’
Welsh: lon ‘road sond ‘full’.

Laterd affricates[t+] and [diz] are quite common, as are clicks with alaeral release, shown by ||:

3 Tlingit: taa  ‘melt’ ttaa ‘bebig’ dzaa ‘sttle (of sediment)’
Zulu: k||6k|[a* narrate’ gldla ‘stride

In sum, the following possibilities must be accounted for, with sample languages included:

4) Approx Fric  Affricate Click
voiced Zulu Zulu  Tlingit Zulu
voiceless Toda Zulu Tlingit Zulu

| shall assume that the approximants are sonorants (even if voiceless), and al the others are
obstruents. The affricates and clicks | take to be lateral stops (as does Lin, thisvolume), and | shall
not have room to discuss how they are diginguished from each other feaurdly.

1.2 Evidence for a feature lateral:

The focus of this paper is on the behaviour of the feature [laterd], so it is important to discuss the
evidencefor the existence of the feature in the first place. If alanguage has[l] but no[r], one might
define [I] by the features [+cons, +son, -nas|, and [laterd] would be redundant. However, if [l]
contrastswith [r] as it doesin many languages this will not suffice. Positive evidence for the feature
[laterd] comes from its active role in the phonology of many languages. In Eastern Catalan (and
Sanskrit), for example, [latera] spreads onto nasals to create a lateral nasal: /nl/ — [T1] in /son les
tres/ — [sollestres] (Mascar6 1976). Furthermore, therearephonologica processesthat involve only
[1] and [r], and in which they either dissimilate, asin Latin, where the suffix /-alis/ surfaces as [-aris)
after alateral root: nav-alis vs. sol-aris (Steriade 1987), or assimilate, as in Sundanese, where the
infix /-ar-/ surfeces as[-al] after a preceding /I/: k-ar-usut vs. I-al-ega (See Cohn 1992 for details).
I conclude that the feature [lateral] cannot be dispensed with (but see Spencer 1984, Brown 1995
Walsh 1997 for a dissenting view). * | should note that for the purposes of this paper | shall treat it
as a privative feature, but the results would not be materially affected if it were to turn out to be
binary, as Steriade argues.

! The dternative would be suppose that the two liquids [l, r] differ in continuancy, but in
that case dissimilations and assimilations of [I] and [r] should involve other coronal continuants as
well. See Hegarty (1989) for a discussion of the continuant properties of [l].
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1.3 The problem with a fixed feature geometry: conflicting evidence:

In the late 1980's and early 1990's it was argued that feature geometry was universaly invariant
(Sagey 1986, Clementsand Hume 1995, and many others), but certain featureswererarely discussed
because they posed aproblem for thisview. Among themwere[laterd] and[srident]. Thetwo main
contendersfor the placement of lateral are shown below, where SV stands for Sonorant Voicing, and
is responsible for voicing in sonorants but not (most) obstruents.?

(5) a. Under Corona b. SV model
(Blevins 1994) (Rice and Avery 1991)
Place OR Sonorant Voicing
I | \ /I \
Lab Cor Dors [nasal] [laterd]
|
[laterd]

The predictions were clear: [latera] required the presence of its superordinate node, and anything
which affected that node (such as spreading it, delinking it, deleting it) would also affect [lateral].
Siger features should spread togther with [lateral] . Thetroublewas, the evidence wascontradictory,
as the following table shows:

2 An obvious problem isthat the class of voiced consonants (including obstruents and
sonorants) cannot be expressed in this theory. Languages like Min, in which [1] behaves like the
voiced counterpart of [t], are thus problematic. The solution, as areviewer reminds me, is to
suppose that in such languages the voiced stops are in fact really sonorant obstruents (as Tuttle
(this volume) arguesfor Galice), and thus the class of voiced segments is the class with an SV
node. However, this will not work for languages like Polish, in which lexica voicing assimilation
involves only obstruents, including voiced and voiceless stops, but post-lexica voicing
assimilaion groups voiced obstruents and sonorants together. See §3.1.4 for details.
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Under Coronal?

Table I: ( Shaded cdls are cases where no language with supporting data has yet been found.)

Under [Sonorant Voicing]?

FOR AGAINST FOR AGAINST

Laterds are Placeless laterals: Laterds are usudly Voicelesslateras:

usually Coronal: Javanese voiced sonorants: Tahltan

many languages Velar laterals: many languages Obstruent laterals:

Yagaria Min, Bantu

Affricate laterds
Tahltan, Zulu

Place spreading Place spreading Voice/nasal spreading | Voice spreading

spreads|lat] from | doesn’'t spread spreads[lat] from doesn't spread [lat]:

trigger: Selayarese

[l&]: Chukchi

trigger: Sanskrit

Polish

Coronal node as Lateras skipped by | [SonVoice] node as Lateras skipped by
target of [laterd] harmony that target of [laterd] harmony that
spreading: targets Coronals: spreading: targets sonorants: ?
Teralfene Flemish, | Tahltan Toba Batak
Yanggu Chinese
Place spreading Place spreading Voice spreading Voice spreading
removes [lat] from | doesn't remove removes [lat] from doesn’'t remove
target: ? [lat]: target: ? [lat]:

English, Basque ?

Place loss removes

Place loss doesn’t

Devoicing removes

Devoicing doesn't

[l1a]: ? remove [lat]: [l&]: Yagaria remove [lat]:
Caribbean Spanish English
In affricates, Need to state
[laterd] isclearly a naurd class of
release feature, i.e. voiced obs. and
manner: voiced son.:
Tahltan Polish, Min

2. The proposal

The perplexing behaviour of laterals, while a problem for a fixed feature geometry, can be handled
quite smply within OT by means of rankable feature co-occurrence constraints (Padgett 1995, 2000,
Pater 1999, Pulleyblank 1997). The preference for a coronal place of articulation means that
*LATERALCORONAL islow-ranked in most languages, while the preferencefor latera approximants
means that * LATERALSONORANT is low-ranked in most languages. Conversely, the absence in a



language of velar laterds and lateral affricates or clicks means that *LATERALDORSAL and
*LATERALOBSTRUENT are high-ranked and thus surface-true. However, languages may vary asto
how they rank these congraints. For example, if *LATERALDORSAL islow-ranked velar laterals may
be found. Thisthusavoidsone of theimmediate problemswith afixed feature geometry: itsexcessive
rigidity.

As in other aspects of phonology where the constraints are grounded in the articulatory
phonetics, there are limits on the ranking permutations for the condraint families that derive from
these physiol ogical imperatives. Just as sonority-based constraints are usually agreed to have afixed
ranking with respect to each other, so too do the constraints relating to laterality. | shal posit the
following fixed rankings, into which other constraints may intervene:

(6) *LATERALOBSTRUENT >>* LATERALSONORANT
*LATERALLABIAL >>*LATERALDORSAL >>*LATERALCORONAL

These rankings, in conjunction with faithfulness constraints and other familiar parts of the OT
grammar, have the following effects:

restrict the types of lateral inventories

explain the targets of spreading

explain the outcomes of processes

give the effects of dependency, without feature geometric representations

oo oo

In so far asthisaccount deniesthe need to place [laterd] under any particular node, it islinewith the
clams of Hegarty (1989), Bao (1992), who argue that it issimply a dependent of the Root node. |
would go further, and agree with Padgett (1995, 2000) that features can betreated as anunstructured
set of which [lateral] is amember, and that feature geometry as such is redundant. The next section
expands on this proposal.

2. 1. Lateral inventories:

2.1.1 Preference for Sonorants:

The following typology arisesfrom placing the faithfulness constraints at different pointsin the fixed
ranking of *LATOBS >>*LATSON:

@) *LAT OBS>>*LATSON >> FAITH L anguageswith no laterals (18.6%, M addieson 1984)
*LATOBS >> FAITH>>*LATSON  Common language type, with sonorant laterads
FaITH >>*LATOBS>>*LATSON  Languages with both obstruent and sonorant laterds

Examples of obgruent laterals indude not only the obvious affricates and clicks, but also languages
inwhich [I] patterns as a voiced obstruent, such as Min, which has[l] instead of [d]. For example,
/p,t,k/ voiceto [b,l,g] foot-interndly (Hsu 1996) and /b,l,g/ nasalize to [m,n,1] before nasal vowels.
In some Bantu languages, like Ikalanga, higorical *d has become /I/, but under velarization /I/
becomes the stop [gw], suggesting that it may still be an obstruent.

The prediction of the fixed ranking given here isthat no language can have only obstruent



laterds and no sonorant laterds. While this is certainly the usual case, there are some possible
counter-examples, including Minif its[l] isan obstruent. However, Min has no other ora sonorant
consonants - no /r/ - so high ranked Son=NAs could be invoked. An alternative might be to say that
this[l] isnot phonologically [lateral] at all, but isjust an oral stop. Another possible counter-example
is Tlingit, which has fricative and affricate laterals, but no voiced approximant. This needs further
investigation. Findly, the existence of voi celesslateral sonorantsasin Tahltan[4] (Shaw 1991) smply
impliesthat Son=VoIcE can be low-ranked.

2.1.2 Preference for Coronals:
| now turn to the preference for Coronal place. The typology is given below:

(8 *LATLAB >>*LATDORS>>* LATCOR>> FAITH Either no lateras, or placeless ones.
*LATLAB >>*LATDORS>> FAITH >>* LATCOR Common type, with Coronal laterds?
*LATLAB >> FAITH >>*LATDORS >>* LATCOR New Guinea type, with velar and

coronal laterds
FAITH>>*LATLAB >>*LATDORS >>* LATCOR Unattested

An example of placeless laterads comes from Cambodian: (Nacaskul 1978). The co-occurrence
restrictions on identical Place features do not treat /l,r/ as Coronal, even though Place restrictions
cross-cut obstruents and sonorants, stops and fricatives, nasals and glides, as the following table
shows. Instead, they behave like [h ?] in co-occurring freely with al other sounds.

9 C1\Cc2 bpmw tdnrl csiily kgph?
p * % % %
t * * * ***’?
C *’)’) * % % %
k *

Languageswith Dorsal lateralswill include those like Mid-Waghi (see (1) in 81.1), and alo perhaps
languages with palatal laterals, which have been argued to be both Coronal and Dorsal by Sagey
1986 and others. The last grammar in (8), which predicts the existence of the unattested labial
laterals, isan unexplained gap. One possibility isthat the perceptual effectsof laterd releasein labids
would be too subtleto make such a contrast functionally effective. | shall have nothing further to say
about labial laterals.

The main prediction of thistypology is that no language should have only Dorsal laterals.

¥ Walsh (1997) argues that dl laterds have both Coronal and Dorsal Place. Thisis
certainly true phoneticaly in some languages, and perhaps phonologicaly too (in English, for
example, /I/ vocdizes to the Dorsal [u] in many dialects, and children often turn coronals into
velars before [1]), but in other languages there is no evidence of a phonologically active Dorsal
component. Palatal laterals may also be Coronal and Dorsal, and contrast with plain Coronal
lateras. This analysis of pdatds is problematic for the view taken here, as a reviewer points out,
since it seemsto require a positive constraint LAT=CoRr, but | have no room to explore this
further here.



Either it must have complex corono-dorsal laterals, or Dorsal and Corond onesin contrast. Blevins
argues that many of the cases of apparent velar laerals, such as Y agaria and Kunite, are in fact
phonologicaly complex, being both Corona and Dorsa. Thefact that they have/L/ but no /I/ isthen
not a problem. However, Mid-Wahgi hasa Dorsal /./ that (contraBlevins) does not ssemto bein
any way Coronal *, but the language also has contrasting /I/ and /I/. For Blevins, committed to
[laterd] under the Coronal node, thisis a problem, since dl laterals must be Coronal, but for the
approach outlined hereplain Dorsal lateral sarefine, so long asthey contrast with plain Coronal ones.

Putting together the results of thissection, alanguage with only coronal sonorant lateras will
have the grammar in (10).any of the languages discussed in this paper are of this type.

(10) *LATOBS, *LATDORS >> IDENT-LAT >>*LATSON, *LATCOR

The relevant faithfulness constraint hereisIDENTLAT, which requiresthat segmentsthat are lateral
in the input must be latera in the output.® The Richness of the Base hypothesis means that inputs
suchas/i/ will inevitably arise, but they cannot survive under thisgrammar. IDENT-LAT saysnothing
about the creation of new laterds, but these will violate two of the markedness congtraintsin the
above grammar, so that a new instance of /I/ will violate * LATSoN and *LATCoR. As aresult, if a
congtraint such as SHARE-F that could create new laterals is ranked below the grammar in (10), no
new laterals can be created, although underlying /I/ can survive. In the next section we look more
closdly at assmilation.

2. 2 Targets of spreading:

Let us assume that assmilation involves a violation of the IDENT family of faithfulness constraints,
suchasIDeENT-PLACE, and IDENT-SoON, under pressure from higher ranked constraints such asSHA RE-
F (or AGree) and SyLLABLE CONTACT. Any assimilation processthat createsthe ordinary sonorant
Coronal lateral [1] from an underlying non-coronal or non-sonorant will thus violate at least one of
IDENT-PLACE and IDENT-SON (and of course also IDENT-LAT). The ranking of these constraintswith
respect to the constraints causing assimilation, here abbreviated as Assim , will determine which
segments may undergo the process. If IDENTSON >> AssiMm, targets must be sonorant. If
IDENTPLACE >> AssiM, targets must be Coronal. If the output is dways Coronal and sonorant,
*LATOBs and *LATDORSs are always high ranked, and *LAT Cor and *LATSON are aways low-
ranked. The following typology resullts:

(11) a Target must be sonorant:
*LATOBS, IDENT-SON >> ASSIM >>* LATSON
a . Target need not be sonorant, but output will be:
*LATOBS >> ASSIM >> IDENT-SON, *LATSON

* The fact that /./ assimilates to a following coronal asin /a.-to/ > [dto] ‘eastwards
does not demonstrate that it has an underlying Coronal node of its own.

®> Here | assume that non-laterals, with the possible exception of /r/, are unspecified for
laterdity underlyingly.



b. Target must be Coronal:
*_ATDORS, IDENT-PLACE >> ASSIM >>*LATCOR
b'. Target need not be Coronal, but output will be:
*LATDORS >> AsSIM >> IDENT-PLACE, *LATCOR

By combining one of the sonorancy rankings with one of the Place rankings, we get the following
mini-grammars (with low-ranked * LATCoRr and *LATSoN omitted for space reasons).

(120 a& b.: Target mug be sonorant and Coronal: Hemish, Toba Batak

*LATOBS, *LATDORS, IDENT-PLACE, IDENT-SON >> ASSIM

a& b': Target must be sonorant, but need not be Coronal: Selayarese
*LATOBS, *LATDORS, IDENT-SON >>ASSIM >> IDENT-PLACE

a & b: Target must be Coronal, but need not be sonorant: Sanskrit, Y anggu
*LATOBS, *LATDORS, IDENT-PLACE >> ASSIM >> IDENT-SON

a & b': Target need not be Coronal or sonorant, but output will be both: ?
*LATOBS, *LATDORS, ASSIM >> IDENT-SON, |IDENT-PLACE

Finaly, rankings with *LATSON, *LATCoOR ranked above Assim, (and thus *LATOBS, *LATDORS
even higher) would not allow laterality to surface at al on the target, so we would observe either
failure of assimilation before laterals (Javanese), or possibly assmilation of other lateral properties,
such as voicing (Polish), or coronality (Chukchi), but not laterdity.

2.3 Possible outputs of assimilation:
What about the possible outcomes?If * LATDORS, * LATOBS>> AssIM, the outputs must be coronal
sonorants, andthisisthemost common case. If AssiM>>*LATDORS, assimilation could create velar
laterals. Rather surprisingly, this seems to be unknown, but palatal laterals, which may be thought
of asboth Coronal and Dorsd, can certainly be created, asin Englishwelch [£Yf]. Lagtly, if Assim >>
*LATSON, assimilation could create lateral obstruents. | am not aware of such cases, but some
reportsof failureof assimilationin /t-1/ inputs could perhaps actually bereinterpreted as[tl I] outputs,
which would be hard to distinguish from simple [tl] clusters. McCarthy (2002) argues that
markedness must distinguish between underlying marked segments (‘ old” markedness) and derived
marked segments (‘new’ markedness). He cdls preservation of underlyingly marked segments
coupled with failure to tolerate creation of new marked ones the ‘grandfather’ effect. When a
segment ishighly marked, like [tT'], any grammear that creates new instances of this must have ‘new’
markednessfor * LATSoN ranked very low. If the language also hasno underlying /il /, the grammar
has*OLD [ >> IDENT, Assim >>*New 1T . | will not explorethisfurther here, but seeYip (in press)
for more details.

In the rest of this paper | show how this approach deals with arepresentative subset of the
processesin Tablel.

3. How this account deals with a sample of the languages in Table I:

3.1 Does lateral spread : the second row of Table 1

3.1.1 Selayarese: When Coronal spreads in Place assimilation, so does [lateral]:

Selayarese has a rule of nasd Place assimilation pictured below. If the trigger is [lateral], the velar
nasal becomes not jugt Coronal but dso lateral (Mithun and Bagri 1985):



(13) /annay/ ‘six’ annalmpJoke ‘six spears’
annaliijlarang ‘six horses’
anna/ntjau ‘six persons’
anna|nrjupa ‘six kinds’
anna[l ljoka  ‘six bananas’

In afeature-geometric anayss, Place spreading spreads al the lower nodes, including Corona and
thisdragsitssubsdiary [ant, distr, latera] as well. Inthe approach outlined here, it is an ingance of
a language where the target must be sonorant, but need not be Coronal, asin (11 a&b’):

(14) *LATOBS, *LATDORS, IDENT-SON >> SHARE-F >> IDENT-PLACE , *LATSON, *LATCOR

In order to locate each language within the language typology outlined in 82, here and in the rest of
the paper | give a full ranking as in (14), but in the tableaux | show only the most relevant
congtraints. Not every ranking is motivated by afull tableau, for reasons of space. For example, the
high ranking of *LATDORS here is motivated by the complete lack of [L] in the inventory of
Selayarese, and the high ranking of IDENT-SoN by the fact that only sonorants can betargets. Lagtly,
some rankings are posited as universaly fixed, such as * LATDORS >> * LATCOR.

The tableau therefore showsonly the crucia constraints: SHARE-Fisviolated oncefor each unshared
latera or Place feature, along the lines of the gradient use of SPREAD-F in Padgett (2000).
(15)

input: /yl/ *LATDORS SHARE-F IDENT-PLACE *LATSON
= all * *%
b. nl x| *
c. nl * * *
d. L| *! * * %

Incandidate (d), anillicit Dorsal laterd hasbeen created. In (c) thefeature([lateral] isnot shared, and
in (b) neither Coronal nor [laterd] is shared. In (@) both are shared, so athough thisviolatesIDENT-
PLACE it is the optimal candidate. Note that for a /tl/ input, IDENT-SoN >> SHARE-F will block
lateralization.

3.1.2 Chuckhi: Place spreads, but laterals spread only their coronality.

We now turn to a case where Place assimilation does not create laterds. The data here come from
Chukchi (Clements & Hume 1995:270). Similar facts hold in English intrusive stop formation, and
also in Catalan and Y oruba.

(16) tep-et?-en ‘good’ (/tEgn-/) ten-leut ‘good head’
tam-pera-k ‘to look good’ tan-ran ‘good house’
tam-vairgin ‘good being’ ten-ystget-ek ‘to deep well’
tam-wayasry-sn ‘good life
tan-tsai ‘good teal



Asin Sdayarese, the target is a sonorant. The failure to spread lateral is clearly not due to high-
ranked IDENT-PLACE Sincethe input velar nasal does become a Coronal nasal. Instead, it seems that
new laterals cannot be created by assimilation because of high-ranked *LATSON (or perhaps
*LATCOR).

(17) *LATOBS, * LATDORS >> *LATSON , (*LATCOR ) >> SHARE-F >>IDENT-PLACE

input: /y-1/ *LATDORS *LATSON SHARE-F IDENT-PLACE
= nl * * *

b. nl * **|

c i **| *

d. ! * *x *

Asbefore, candidate (d) creates anillicit Dorsal latera. Now, however, the Coronal [] in candidate
(c) isruled out by *LATSON. (a) winsout over (b) becauseit at least sharesPlacefeatures. Onepoint
of clarification might be useful. A reviewer suggeststhat * LATSON could bereplaced by IDENT-LAT
here, and in many other casesin this paper. Thisisnot in fact true, for reasons explained at the end
of section 2.1.1. IDENT-LAT looks only at underlying instances of [lateral], whereas the *LAT
congtraint family looks at both old and new cases. To block lateralization of non-laterals, *LAT
condraints are essentid.

3.1.3 Sanskrit: Sonorant voicing spreads, taking [lateral] with it:

The third caseisagain onethat creates new laterals, like Selayarese, but thistimeas part of aprocess
that spreads voicing, nasdlity, and laterality, creating new sonorants. In Sanskrit (Whitney 1889)
stops optionally assmilate in nasdity to thefollowing segment, (18a), [Whitney: 161], and coronals
lateralize, (18b). If thetarget wasanasal /n/, asin (18c), it lateralizesbut stays nasd [Whitney: 65].
Before other voiced segments, as in (18d), obstruents voice.

(18) a tat namas — tan namas / tad namas
vak me — vag me/ vag me
tristup nunam — tristum nunam / tristub nunam
b. tat labhate  — tal labhate
C. trin lokan — tril lokan
d. l.kL./ - [..g I..] No examples, but Whitney:54 is explicit on
this point

In a feature-geometric analyss, this process has been analyzed as spreading sonorant voicing,
dragging nasality and laterality with it. ® Empirically, thisis problematic, for two reasons: (i) /nl/

® Korean has usually been cited as the classic case of this type, but Kang (2002) shows
that contra most reports obstruents do NOT usually lateralize, so that han+patr+lo > hanpanno
‘Hanpat Street’, *[hanpallo].
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should become *[11], with no nasdization |eft on the target (ii) the spreading of obstruent voicing
must be separately handled.

L et usassumethat thisprocessistriggered by the Syllable Contact Law, asargued by Davisand Shin
1996 for Korean. The unacceptable sequences are those with a risng sonority incline across the
gyllable boundary: nl, dl, dn, tl, tn, td. These are adjusted to createthe best possible syllable contact,
but using the available featuresonly: neither nasality nor laterality can beinserted, although they can
be spread. There is no need to see the spreading as taking a bundle of features, just whatever is
needed to improve syllable contact (cf Padgett 1995). Sincethetarget of lateralization is Coronal but
not necessarily sonorant, we have the following grammar, an instance of (11 & & b). The grammar
we need is this. *LATOBS, *LATDORS, IDENT-PLACE, DEPF >> SYLLCONTACT >>IDENT-SON,
*LATSON, *LATCOR. SyLLCONTACT violations are counted by the number of steps up on the
sonority scale between C1 and C2, wherethe scdeist <d <n <. Thefirst tableau shows an input
with acoronal stop.

(19) Laterdization of coronals

input: /tl/ *LATDORS Dep-F SyLLCONTACT *LATSON
wooall *x
b. nl *1 * *
c.d *] *
d. tl *xk| *

Although not shown inthe abovetableau, thewinner also violatesIDENT-sON and * LATCOR (twice),
so these must be low-ranked. The language has no lateral obgruents so *LATOBs must be
undominated. The next tableau shows an input with a non-coronal.

(20)  Voicing of non-coronals:

input: /ki/ *LATDORS IDENT-PLACE | DepP-F | SyLLCONTACT *LATSON
= a gl o *
b. ki *rx *
c.nl *1 * *
d Il *1 **
e. .l * *x

Not that candidate (a) above does not violate Dep-F, since the underlying [voice] feaure of /I/ has
samply spread left onto the velar. In the next tableau, | show what happensto an /nl/ input, in which
the nasal laterdizes, but remains nasa:
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(21) Preservation of nasality isa MAx-F effect:

input: /nl/ Max-F Dep-F SyLLCONTACT *LATSON
woalfl *x
b. Il *| *x
c.nl *1 *

Lagtly, for a/tn/ input [nn] will winout over [tn] or [dn] by virtue of better satisfying SyLLCONTACT.

3.1.4 Polish: Laterals cause voicing assimilation but not lateralization.

The fourth case, like the second, involvesa failureto create new laterals, but thistime when voicing
spreads from a sonorant to a preceding consonant. The following data show a post-lexical process
in Krakow and Posnan Polish (Glowacka, p.c., Madelska et al 1998):

(22) Sybax — Syba[v] lesnicufki
trop — tro[b] lisa
braa — brgd] Doroty/ Natdji / Iwony / Luizy ‘brother of X’
syn  — sy[n] Luizy ‘son of Luiza

Similar facts hold in all dialects between verbal prefixes and roots:
(23) skoptfite ‘to end’ z-hitg ‘to break’ z-lifitg ‘to count’

The firgt thing these facts demonstrate is that voicing in obstruents and sonorants must be handled
by the same feature, as discussed in footnote 2. The second thing they show is that if voicing
assimilation caused by sonorantsinvolves spreadingthe SV node, wecannot explainwhy nasality and
laterality do not spread.

| assume that voicing assmilation results if IDENT-PLACE >> SHARE-F >> IDENT-VOICE.
IDENT-PLACE here can either be construed as areference to afeature class, following Padgett 2000,
or as a shorthand for IDENT-LAB, IDENT-COR, IDENT-DORS etc. See § 4 for more discussion. Here
| consider only coronal inputs, starting with /tl/. Candidate (b) in (24) creates an illicit lateral
obstruent. Candidate (c) violatesIDENT-SoN. Candidate (a) with voicing ass milation doesbetter than
(d) on SHARE-F.

(24)  *LATOBS, IDENT-SON, *LATSON, IDENT-PLACE >> SHARE-F >> IDENT-VOICE

input: /tl/ *LATOBS | IDENTSON | *LAT-SON SHARE-F IDENT-VOICE
= ad * ** [lat,son] *
b.dl-I *1 * * [son]
c.ll *| *x *
d. tl * el
[lat, son, voice]
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In the account proposed here, we can again attribute the failure of lateral spread to high-ranked
*LATSON. Itisthe /nl/ inputs below that demonstrate the need for this constraint.

(25)
input: /nl/ *LATOBS ‘ IDENTSON ‘ *LAT-SON SHARE-F IDENT-VOICE
= anl ‘ ‘ * ** [lat, nas]
b. Il ‘ ‘ i

3.2 Three superficially different targets of spreading:
| now turn to how the proposal handles different targets of spreading. The examples are from the
third row of TableI:

3.2.1 Flemish: Coronal sonorants as target of [lateral] spreading:

In Teralfene Flemish (Blevins 1994) [lateral] spreads rightwards to Corona sonorants. Other
Coronals appear to be trangparert, asin (a), but non-coronals are said to block and not undergo the
process, asin (b).

(26) a. smelt-n smeltl ‘to melt’

vasn vald ‘filings’

b. ep-n elpen ‘to help’
zwolme zwoleme ?

Blevins featuregeometric analys ssaysthat [lateral] can only spread to adjacent Coronal nodes. Any
non-coronal interrupts the adjacency. [-son] segments also accept [lateral], and it is either
subsequently delinked, or possibly stays and is present phonetically but not perceived.

| begin with a re-interpretation of the facts. Suppose that the assimilation, like most
consonantal assimilaions, is a fact about clusters only. Then notice that the examples in (b) that
purport to show blocking by non-coronals all surface with avowel between the lateral and the nasal
target, 0 that they areno longer inacluster together. | therefore supposethat only vowelsblock the
process.’.

Given this preamble, the targets of assimilation must be both sonorant and Coronal, so the
basic grammar is asfollows (an ingance of (11 a&b):

(27) *LATOBS, *LATLAB, IDENT-PLACE, IDENT-SON >> SHARE-F >> NoGAP, *LATSON,
*LATCOR

Showing only the crucial congraints, the following tableaux demonstrate the rankings. Tm stands

" Lastly, many diaects of this area have asmall excrescent or epenthetic vowe between a
lateral and afollowing non-coronal, so that [elpen)] is likdy to be more like [elspen] (John Harris,
p.c.). Inthat case laterds are never in a cluster with anything except afollowing coronal.
However, it could be argued that this vowel is only aphonetic side-effect of release, so in what
follows | will assume it is absent. Note that these excrescent vowels differ from the [€] in the
second syllable of [elpen], which is obligatory, and must be phonologicaly present
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for alabial lateral, a non-exigent sound for which there is no I1PA symbol! SHARE-F violations are
calculated pairwise. For e xample, in[lpl], [I] and [p] differ by two features (Place and lateral), asdo
[p] and[l], and [I] and [I] do not differ at all, so we assignfour starsto [Ipl]. The first tableau shows
the failure of non-coronals to assimilate.

(28)
input: /Iy *LATLAB IDENT-PLACE SHARE-F
a lTm *1 *
b. Il *
1= C. Im *x

Since obstruents are transparent, it appears that targets must dso be sonorant, and that gapping is
allowed:

(29)
input: /1tn/ *LATOBS IDENT-SON SHARE-F NoGap
a Il *
b. Il *|
c. Itn kx|
= d. [t *x *

I nthe case of non-coronalssandwiched between two coronal s, obligatory epenthesistakesplaceafier
the non-coronal. My data is insufficient to be sure what causes the epenthesis. Perhaps Place
reversalsin clusters from Coronal to Labial and back to Coronal are banned, triggering epenthesis,
an idea formalized here as * CorLABCOR. In any case, what iscrucial in the tableau below is that
SHARE-F appliesto the [Ip] clusters only, so there is no motivation for creating a new lateral from
the now solitary [n].

(30)
input: /lpn/ *CoRrLABCOR Dep SHARE-F *LATSON
a |p| *! *kk*k **
b. Ipel * ** *x1
= C. |pen * Kk *

The final grammar is shown below:

(31) *LATOBS, *LATLAB, IDENT-PLACE, IDENT-SON , * CORLABCOR>> DEP >> SHARE-F >>
NoGAP, *LATSON, *LATCOR
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3.2.2 Yanggu Chinese: All Coronals as targets of [lateral] association

The datadiscussed in this section add an extra complication, in that the [lateral] feature is floating,
and mugt acquire its Place from another segment in order to surface. Even 0, it can be handled with
the tools developed here, with high-ranked *LAT LAB, *LATDORS again being crucid. Yanggu
Chinese has avery unusud affix (Yip 1992). It may berhotic or laterd, or both, surfacing variously
as|[r, I, R, and |], where the last two are retroflexed. All that concerns us here is that the lateral
variants only surfacein words with surface coronals, and they areattracted to the rightmost coronal.
This mobility suggests that [lateral] is a floating feature:

(32) a No Coronals: Xou xour ‘monkey’
pe per  ‘card, board
b. Initid Coronal: tu tlur  ‘rabhbit’
na nlar  ‘to press
c. Initial and final coronals.  tshusn tsue| ‘village

The facts are quite complex: seeYip 1992 and Chen 1992 for full details. Here | stick to the core of
the phenomenon. Since the laterals appear to form onset clusters, | start by assuming that clusters
must be homorganic, or that SHARE-F holds in clusters. Coda clusters are disallowed by
*CoMPLEXCoDA, and will not be consdered here. | also assume that placeless consonants are not
allowed, SPeciFyPLACE. Lastly, *LATLAB, * LATDORSs are undominated, meaning that laterals must
be Coronal. The combination of these meansthat the [lateral] feature must seek out a Coronal node,
and if none is available, it cannot surface. Where there are two Corond nodes, ALIGN-R sdectsthe
right-most. The ‘Coronal target’ effect ishere achieved by * LATLAB, * LATDORS >>MAX-LAT, and
isexactly paralel to caseslike Flemish where spreading to Coronal targetsisachieved by *LATLAB,
*LATDORS >> SHARE-F.8 The full grammar is SHARE-F, * LATLAB, *LATDORS, SPECIFY PLACE >>
MAX-LATERAL>>*LATCOR., ALIGN-R. Inthefirst two tableaux final [I] inthe output candidatesis
aplaceless lateral

The first tableau showsaninput stemwith no Coronal segments. SPecCIFY-PLACE meansthat
[lat] needs a Place node, and * LATDoRs forcesit to be Coronal. Candidate (b) below, inwhich[lat]
hasno Place node, isthusruled out. | assumethat high-ranked Dep-F (not shown) rulesout insertion
of new Corona nodes. The affixal /r/, on the other hand, comes with its own Place features, so
candidate (a) satisfies SPECIFY-PLACE.’

8 An dternativeto Max-LAT would be MAX-AFFIX.

° There is one outstanding puzzle: why can't the Place node of /r/ host [lat], creating a
retroflex laterd, sncethisis how [lat] surfaces on a sem-final Coronal, asin (36)? 1t is possible
that /r/ is[-lat] underlyingly, but | leave this question for future research.
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(33) Failureto surfacein the asence of Coronals

input: SHARE-F *LATDORS SPECIFY MAX-LAT
Ixou-r[lat]/ PLACE
I a. Xour *
b. xoul *|
C. Xour *1
d. xlour *1

If the input hasa coronal node, [lat] seeksit out to satisfy SpeciFy PLACE, as shown below.

(34) Attraction to Coronal nodes

input: SHARE-F *LATDORS SPECIFY MaXx- *LAT ALIGN-
/nexr[lat]/ PLACE LAT Cor R
1= a nlar * *
b. nar *|
c.na *1

Wherethere are two Coronal nodes, the rightmost wins, and here thefinal [1] at last hasaPlace node
of its own, and can surface at the right edge.

(35) Preference for right-most coronal

input: ts'uen SHARE-F | *LATDORS SPECIFY MAX-LAT | *LATCOR | ALIGN-R
-r[lat]/ PLACE

1= a. tuel| *
b. tsrluer * *
C. tsruer *|

3.2.3 Tahltan: Harmony that targets Coronals ignores [lateral] affricates :

The next case is one where latera segments fail to undergo a harmony that otherwise targets
coronals. Tahltan (Shaw 1991) has five series of coronals, shown here by their voiced affricate
members: d, dl, dd, dz, dz. At each place of articulation, there are voiced/voiceless and glottalized
asin[dz, ts, ts]. At thelast four places, therealso voiced and voicelessfricatives, asin[z, §. Within
aword, the lagt three seriesharmonizewith the rightmost participant. I nthe following data, the first-
dual subject prefix /6i(d)/ stays [0] before non-coronals or the /d/ and /6/ series, but becomes [s]
before the /dz/ series, and /[/ before the /d3/ series:

(36)  oi:toa ‘we de it
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ni-s-t'ats  ‘wegot up’
u-fidze ‘we are cdled’

The lateral /dl/ series are not triggers or targets, and are transparent: nagiba:t+ ‘we hung it’

My proposal here is extremely smple. The falure of the laterd series to participate in
harmony results from high-ranked * LAT >> SHARE-F. Since all the other series are non-lateral, they
are free to harmonize. *LAT hereis shorthand for *LATOBS, *LATSON, *LATDORS and * LATCOR.
Notethat underlying lateras will still survive, if IDENT-LAT >>*LAT.

(37) Harmony with /¢

input: /ei-g/ *LAT SHARE-F
ani-s *1
= b, 9-s

(38) No harmony with /I/
input: /6i-1/ *LAT SHARE-F

= a. 0i- &

b. li-I *1

This suggestion has one drawback (Clements, p.c.). It predicts the possibility of a system in which
one of the other features resists change as the result of high-ranked * ANTERIOR OF *DISTRIBUTED.
In the former case, [0] and [s] could harmonize, since both are [anterior] and only the feature
[distributed] would change, but [§] could not. Inthelatter case, [s] would be the one left out. | know
of no cases that fit either description, athough to make the point one needs a language with the
three-way contrast between /6, s, §, and consonant harmony, arare combination. See Gafos (1996)
for a useful survey of corona harmony systems, and a rather different view as to the spreading
feature..

3.2.4 Toba Batak: [Sonorant Voice]| as the target of lateral spreading:
One of the classic cases that has been used to argue the case for [lateral] being under an SV node is
Toba Batak (Hayes 1986). Coronal sonorants assimilate to a following liquid:

(39) Spreading  No change

nr— rr In, rn, Ir
nl — |l mr, ml, gl, gr
rl— 1l rr, Il, nn.

The target conditions are thusidentica to the Teralfene Hemish case, and the same basic grammar
(an instance of (11a& b)) suffices:*®

19 The assmilation here may be caused by the Syllable Contact Law, not SHARE-F, except
for the fact that /Ir/ is unchanged.
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(40) *LATOBS, * LATDORS, IDENT-PLACE, IDENT-SON >> SHARE-F, *LATSON, *LATCOR

input: /nl *LATDORS IDENT-PLACE IDENT-SON SHARE-F
all
1= b, nl *x]

(41) Only Coronals lateralize

input: /yl/ *LATDORS IDENT-PLACE IDENT-SON SHARE-F
= g, IJl * k%

b. Il *

c.dl * *

(42) Only sonorants lateralize

input: /tl/ *LATOBS IDENT-PLACE IDENT-SON SHARE-F
= atl *%
b. tl-l * 0
c i *1

3.3 Laterals as targets

The cases above have concerned the behaviour of latera as the trigger of some process, but the
complete picture requires us to understand their behaviour as targets, and in particular whether
laterality survives or is lost. For reasons of space the full set of cases cannot be covered here, so |
will just sketch the problem and proposal. In a fixed feature geometry, if a superordinate node is
elimnated by spreading of a neighbouring node, [lateral] should be lost. So if [lateral] is under
Coronal, it should belost under Place assimilation. However, Row four of Table! showscaseswhere
laterds as the target of rules that spread Place or voicing may or may not keep their laterdity, asin
Englishwhere/I/ assimilates to afollowing dental, but without ceasing to be lateral: we[le] ‘wealth’
Similarly, if a superordinate node is lost by some process like debuccdization in coda position,
[laterd] should be lost. However, Row five shows that when place or voicing contrasts are
neutralized for such reasons, laterality may or may not survive. Caribbean Spanish allowsonly velars
in coda position, so that /tren/ — treg ‘train’, but laterds survive: /tonel/ = [tonel] ‘barrel’.

The core of an OT account is that if IDENTLAT is ranked above whatever causes
neutralization, laterality will survive. In the case of spreading, we have IDENT-LAT >> SHARE-F, and
inthe case of neutralization due to place markedness, we have IDENT-LAT >>* CorRONAL. The full
details areworked out in Yip (in prep.)

4. Conclusions
| have argued that traditional universal featuregeometryistoo rigid to handle variation like that seen
with laterals. It is adesirable property of OT that it dlows for cross-linguistic variation in affinities
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between features, while also expressing universal preferences as fixed rankings of constraints
governing feature-combinations. These fixed rankings are grounded in phonetic dictates. The
preference for Coronal laterals is the phonologization of the articulatory fact that lateral releaseis
most readily produced with the blade of the tongue not the dorsum or the lips. The preference for
voiced sonorant lateral sisthe phonologization of thefact that inalaterally released sound the airflow
is never obstructed enough to hinder spontaneous voicing.

The need for admitting thissort of variation makes any attempt to incorporate afixed feature
geometry into OT aretrograde step. It isalso unnecessary: the advantages of feature geometrical
theories can be achieved by constraints on feature co-occurrence, along the lines of Padgett (1995,
2000). The arguments for representational approachesto feature combinatoricsare rendered moot.

The arguments here have been based entirely on the feature [lateral], but what of other
features? Variable behaviour might be seen whenever the features are most readily produced on a
certain type of segment, but can nonetheless be produced on other sounds too. For example,
[strident] sounds, in which theturbulence produced at the point of constrictionissufficiently strong,
and/or where the ensuing airstream then hits a sharp obstacle like the teeth, is easy to produce with
the tip or blade of the tongue, but hard to produce elsewhere. We derive from this a congtraint
hierarchy *[Labial, strident] >> *[Coronal, strident]. Languages which contrast [f] and [¢], like
Ewe, arguably violate the former as well as the latter. Turbulent airflow aso requiresa period of
incomplete closure, or continuancy, so we adso derive *[-cont, strident] >> *[+cont, strident].
Languages that violate the former have strident affricates, which have often been argued to be
srident stops (see Lin, this volume, and references therein). In principle, then, theinteractions of
these constraints might aso produce comparable variation to that we have seen with laterals.

For other features, no such variation isto be expected. [anterior] and [distributed] refinethe
type of contact the tip or blade of the tongue makes with the roof of the mouth. As such they can
only be present in Coronals, and a sound that is [Dorsal, +ant] is phonetically uninterpretable.

The approach taken here is in many ways close to that of Padgett (2000), but there are two
differences. Firgt, Padgett uses feature classes, sets of features such as Place, which is defined asthe
union of the setsPharynged and Oral, where Ord isin turntheunion of Labial, Corond, Dorsal, and
V-Place, and V-Place in turnis the union of Height and Color. Lateral isnot mentioned in Padgett’s
paper. | have tried to demonstrate here that even feature classes can be dispensed with. Second,
Padgett saysexplicitly (2000: 99) that feature classesdo not overlap, whichinour context meansthat
[laterd] cannot be amember both of Place and SV, contraYip (1990). It isdifficult to see how the
varigble behaviour of [latera] can be captured if this latter stipulation is maintained, so it would
probably be necessary in his approach to loosen the grammar such that the SINGLE MOTHER NODE
ConbiTioN which bans feature class overlap is aviolable constraint.

If one acceptsthe case made here against afixed feature geometry, one might ask whether
al representational restraints might be relaxed at the level of GEN, s0 that anything is a possible
candidate. The answer is unclear. Consder the prosodic hierarchy. Although moras are usudly
grouped into syllablesbeforejoining any higher level constituent, thereare cases wherethis has been
argued not to be the case, such as Bella Coola (Bagemihl 1991). The congraint that forces moras
to be parsed into syllables may thus be extremely low-ranked in thislanguage, and should arguably
not bepart of GEN. On the other hand reversals of the hierarchy are presumably not found: itishard
to envisage alanguage in which syllables dominate feet, instead of vice-versa, suggesting that this
may be located in GEN. | suspect, however, that thisdatagap ismore apparent thanreal. Theterms
mora, Syllable, and foot, are just labds for leves in the hierarchy, and could equally well be stated
innumerical terms. Soreally dlweare sayingisthat level nisnormadly directly parsed into level n+1,
and that this constraint seemsto be usually high-ranked, but by no means always surface true. It is
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in fact frequently violated in languageswhich do not allow degenerate feet, for example, and where
the sray syllables (level n) are then directly dominated by the prosodic word (leved n+2). A more
complex caseis presented by languages in which moraic feet could potentially break up syllables, so
that a bi-moraic foot would be composed of a monomoraic syllable, plus the first mora of a heavy
syllable. The undesirability of this configuration has been dubbed Syllable Integrity, and if thisis a
universal, then it must somehow be incorporated into GEN. Resolution of theseissuesisbeyond the
scope of this paper.
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