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I Introduction

I’he confluence of ts a interconnected ret independent research pro
gi arns underlies this chapter. One regal ds the issue 01 lanenage pL T Itch

ho pitt t i s. wh e ot ho teems ‘on ‘ig t ot C )p t i

hoot y as ti doit it i an di1 ii i u n o tory gy

g I st, ccc i v r the a (Wi t 1 y s
it least of ph i impk 11 i atn t tu I w sic o tallit ott

the pun iess ol the linguistic gi ammar (see. lou eamp Pierrehrt thet
1950: Pierrehumbert and Beckman I 955: Keattng 9SS (‘olin lOOt),
1-In ffman J 959) An interesting consequence of this is I hat language—pat
ticulai phonetics ones difticuit quesIion regarding the oh CL a ‘0
tatura honok gin inquity I tese qu cns pert ll exit I lit

w tout n it tin P ic t ot tent to phon iii I t ot c o,

td iii v to in chntldl dr w Is twcc ho It t dp y
(cg.. K tug I 990 1 kit I man 199 hen ci t n bert i I hit IL) 0’

/siga I 99’: Kingston and Diehi 1994: Iers 1990: C et ten 1900) md to
whether an’ line should be drawn at all I Ohula 1990)

Seeondls, ( )ptimalitr’ Fheors (Prince and Smolenskv I 093. herealtei
01) does not constitute a I heor ol possible tin puistie c onstt a: ills it cc

R’ithe llOi ide it nchitec tr tot e iii Vine it u(pnt Os

1 it, I set i ii 1 tilE 01 It, eQ 15 1 ‘01

th I os itt tic • i i I lit c el
heot I dicta c e nutu ‘cc he e It tilts mv k , Iii C cit

that a tundamentab axiom of 01 is that all consb raiibls ire c jul alOe 01’
act uallv affords the opport unitr to construct grammars toni inns ersal
phonetic principles. I’his has traditionally been somewhat pi oblettiatu’
I or phonolocie al I iteot t itt that it has been clii IlenIt t t rci tot t Ii



( hip (Irtn it Critical ‘law ttf I a en siip l,v (lit

putatit a univcrsahtv ot phonetically ha’,ed principles with language—
pm t c L’ir c iuntLrexamples to the geneiahiations that give rise to those
vc in pr i cs. Iii () , h cont s we exj a t to find constraint
v I s lIa N 10 the n ‘isali ty ( I p ioneti

va p1 11 i, I ho ac tint r wh such pri a
iStitl deiicic iei th i a solute

combination at an archilectui e that does not inherent1 restrict
the it it nrc at what can be a constraint with the ahilit to express pho
netic una eisals in a iolable lashion has given rise to a proliferation of
eon’ti ii ts in tIn literattue, Thus, constraints has e been proposed that
tak I c ins a v ,ruw incze 1 a ments, Mans refer

s. s its 3 ri n, t ur C )

n I in I yl Ia ii’ 94 ar
an plc ( consti relt i t a1iin I of mm h h)glca
cud a phanalog eat structurcs (Mc( aChy and Prince 1993) or to privi

lcgcc. puitions w thin inorphemes (l3eckman I 097a). Of particular
relevance here is that numerous constraints has e been eniploved
th i eleit nec ss Ii ible structure. For example, Onset and Complex (see
Pr id Sn kv 1993 ‘litate I r llables w (1 onsets w Ic con

ibi ns. i s c ly I ki it (19t 7 n ak
hI (4 1 01 to Ste id P nfl, I ( )9 an

itt Sleste 1) enpi oda it (ions ( daCond C ccount
It ir ‘utw at tic tung or nonhc’ensu 11g. is does I ombardi (1999. this
voluu te). who also employs a positional licensing constraint that pre—
supposes syllable st ruci nrc

At Ic same ime, nurnerutis LonstraLnC has e been proposed that refer

to mena side of I It ‘idi 10 it un tew york in nei at ive

S i Iii t t, ten c c nI h n p e I a sucl

U tb it I, Maintiun md Mindist (Hemniing 1995). perceptual Space
consti aunts (Ni( hosain and Padgett, this volume), or phonetic contexts
chrectlv (Steriude I 997), In short, if research in Phonetics and phonology
has i led attention to the role t hit phonetics must pin> in the grammar
in i ,Ofl5C it lice, to it dii tict I distill Li shing he ‘n the

it to a C I had isy r iii y. I
hit we vo

n his xl, th id issi nder cc ii ration h is lb
lucci sine at seemental contrast. is oh a specific focus on the role of phi>
netuc cues in determining contrast distribution. In particular, I examine
recent claims th it contrast licensing is best viewed as being directly
dna n hi tltc’ ptcsence or cbse tee at phonetic cues (ci, Steriade 1997),

rather than by constraints that call upon tamiliar phonological entities
such as syllabIc onsets and/or codas. Anticipating mu conclusions, I
will aiuu that wlii cc—based at ‘omits 1 C ttractt d alit i

wig Iful I c y Ii e imina a he net’ I ii ‘a t tI c
t ti p c no oct Ia urn I

As p it ot d i ure. in cat on 2 1 iss Stei (199 c on
of licensing bs cue as representatis a of diieet phonetic licensunk In so
doing. I resiess two cases that appear to n’iotivtitc the supenionil> of cue
licensing both in terms of empirical coverage and explanatory depth. lit
Sect ion 3. 1 turn to the problem of obsiruent licensing (or, altet ii itis cli,
)hstnuc n neutnali at on) in coda p051111 i in 1 51 ‘ t An i it

Spani h liar ‘, I ‘itgue tha the lest accout t t lie i

istc r t And ilusi i r s des in ti more tn d hit nil, syl hIt. ba
sis, Final y I preset In y conch sions in Sc cli ni -1, ad c 11mg in
which both phonetic cues and traditional structures liii e an tictix e u ole
to play in phonolog>.

2 I)irect Phonetic I iceilsing

S en-ida s 99”) a ‘ It di cussio i c I i using ) p
bear a nip e I d tectly bond e iN ioac con n

phonol i t coils r 11115 on contr ist licet sing A sii I examp I en
discussion of the dIstribution ol apical stops in Gulatati (is ith dcii
from Dave 1977), which contrasts the plain alveolar t J ss dli its retrollex
counterpart Li]. Steniade notes that. phoneticall>, what most clearly
differentiates thc’su stops iS the prcsencc of \L but not (A, furman’
transili rn In Sten ide’s terms the V( context s )pl es th ‘sI
cot sIte ‘u for ii Perne n tug the dist icti i , ud St d a

I is )honet a ge iet au atlotl has two due t cc nsequc ne (oi’ 1 1 -

ical ma k dness, ( in s that it t -inguage loses the a i tiC bet

and [f]. it will do so first in wond—initial or postconsonintil position
that is, in a position lacking VC transitions. The other is that if a language
possesses this contrast, it svill have it postvocalically. Importantly, neither
of the reles ant contexts, posts ocalic and non-posts ocalic. translates
nto a mgI syllab wition lot exanti t t though v > ci mitt a

tit i Mi 5 s ‘0 5 mantal m ist mints c II ci Ia be
tic I ut in piccedmg egn nIal halt I it the -

cation cnn ot I nguagc Stt riade c mcluder th (is thus I yl
labIa posuton pni’ sc that licenses contrast and dnii as ni’irkednc’ss in this
case, Rather, it is the iresence of a phonetic environment that is cue-rich
— that is, a phonetic environment that i’endars the contrast easier to

it > F” ci t ), I

iii. inial at >t niaxu clanit
un Ii I in’ 31 s it.garcl

i as La Kirchner 19 1, the

i niplen’ient
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1 a at atis r 1 dxc dis ussr d hs Sir riadr us oh cx thc licensing
tr on) p r. am Kb Boil t on B m

1 1 1 S uliCt C.

ii o nt hat i con s air c uluon I mcI i d.
Sj -ill oIls its neea contrasts ate ncuti ahzed in two contexts: before
an nhet obst u urn! and w ord-tunalis \t first glance, this appears to make
lxi miii a n oiots pical case 0! tars ngeal neutralui’ation in coda posi

di 1, t bb’) is ii t pre bstruent I w oud I nab
ub t In’ s ib

it aspi i cx nit t jectix t_ lie
to mixed mmi \laniath hefoue plain sonoi ant consonants and that aH V( C V
seij oct ices m K lainat ii ilIusi hr si ta hi lied \‘( C V. Thus. ci en if a
ci c Cl 1 xis of i obstritent tollowcr liv a plain sonorant, is in

is a ii II act Ntic is [ waj I ii

liv that ite [C 10 0 )Oflsi in ti c ensin I ‘ti

lt ‘anon n conti IxUs e ‘ieAiOil and aspur lion in obstrucnts in
Kiamat h Instead, Stetiade clatms that the situation is better undei stood
ill unts ot the phonetic context in is huch the iau suigeal features are
I cit I is l’iryi I into s lice s I in iviis nt

at ft ‘Or 1 I a iii cii
ii a mu [hat ti v arc I xl proj ties at V( >1 oth of hich
m eqnirc a ‘rich! hand modal sonoi ant context’ 11 hd7:Q41 to he Ic lucitouxl
itilplraNc Otr [ ndrr Ins \ iuw. tlir mudal S C)uctnO ol phnn sonorant con

ii di c ii ‘ k
tradi ilK b iesse plus psis w lxi hont ,e,

to iplionolorab contextual properties such as (\ ti ansutions. prest nec

or t hs nec 01 hoist, Itt excursions, duration, and so forth, lou explanations

at dine is icre shonolonical contrasts arc licensed neu raluied, See-
hi iii e in c ‘xc p its in grar sho c

I c ft I ) i j It ii

gh i ad I it I s ie C strai I tat H V N
Isi iisoi I ( x it s co K xis that a-c decoinposcd into

isa niomi uc scales titri that pro}ect t range of constraints mi hei than
I if / N) I I C ui i [hat this is not an os ersiunpluticatuon 01 Stei lade’s

ong ct ii “Mi r cenemal it
I CO ici ill i

in the remainder of this chapter 1 discuss d ita that challence his SirS

si intl i ung loi i cast f syllabi iasec other dim onc
ice i i ig ii cots r i t Ir p irticular, I cx in ii hc i • ft

in cod’i position in Eastern Andalustan S onish (1 \S

3. Obstruent Licensing in Eastern Andalusian

in this section 1 examine the p1 enomenc fl 01 obst ucnt Ii ising
[a [cit ndalusian, Section 3 1 pi wides the ncces i y h t ii C

with i brief discussion o coda phonotactics in St indard I isi
Spanish (SPS). I then torts in Section 3.2 to a clesci iption of tl ides at
[AS facts and to the arguments for why syllable position. and noi simpts
phonetic context, is crucial to understanding the LAS patterni. in
Section 3.3, 1 briefly sketch hos a syllable-ba ed account xsou 3 proceed
in 01

3,1. Standard Peninsular Spanish and Obstruen (oda.s

As is well known. s is by far the most common coda ohstrtuent in
Spanish.This is exemplified in forms such as [kas.kol ‘helmet’ atid Igafas[
ci egIasses’. Other obsttuents also surface is cod i, alth I I he
ilmost ilways ip ‘ar wotd-intcmn’illy. c1ev in it c i I t w
nternal coda hstruents ate contrastave to both i a ant cc I

[ores in SPS. ‘1 he range of data is n en in (1) and I

‘vi’ Ia six tel
ic p C (‘iii stt S I roan I let

Ii to e

s iii SillS Ic’ tltr n c essat y ‘onic Xt

ii leli A
oardlcs ml whet i ‘i that sono

s, t ten iig in ts

I N 15 di acm n the I loss i n.
is ‘ci ici II

1) Voiced and voiceless coda ubstrue Its before soiceliss snsts

a) oh sur tie absurd, [sub,sis tin] subsis oh u ‘t s usc

[ob.Oe.no] obscene, [sub,ko.mi sioni ‘suhcommission

[ab.sen.tas.uno] ‘absenteeism’, [ad.sor,ber] ‘absorb’, [adkirir]

I loire [‘ d xun,t) djunct, [ob Ic cm] btai

C) kaptar] ‘apture p toj apt, [kapsu a] capsulc [klep.tc n enol

kleptomaniac, [etOeteral etcetera’, [pak,to] ‘pact’, fak Peso]

imess , I k silm] exile, [ak I r] ‘actor [d Ir’k,tc r’fia’t

p t sil ( P [in tel’ r] fec i tor] I it c r
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(cal lieu of Li easing /‘ (itt’

In ( a) soiced obstruent codas surface before soiceless onsets. Note
ih sc. consonants need not share place or manner features (e.g.,

i in]) h). wc cases i which v i less ohs ruent codas
w tel ) wI ci p in i ed ii ) si ‘ire their p1 c
n s i recid dc g [ikMcso] access)

conhi it ant . resp i ly, provid exami ft s n which
s ii c.d and s niceless codas precede a following onset that is phoneticail
voiced. \gain, there is no obligatory sharinat of place and manner fea—
Lw es between the coda and the following onset (e.g.. mag.da.le.na]
iipcikc and [tc.k.ni.ko technical )

sit . n 1 ‘cc sets

dira i di at ] i -t’, [a i ] rent r

[ad.mirs ] admire, [e.niq.ma] enigma, [ag.nosti.koj agnostic,

siqno sign, [puq.nar] hid, [digno] dignified [magda lena]

q ma k grn t

rkrid dind u bolj

socter [etniko! ed ate [aknej scne, [ak.rne] acme , [apneal

apnea [teknicol technical [rome] rhthm [aritrne.ti ka]

art h

hi. t cxi u t c ii il atlo is
iag ss conta i Spams ich for r do indic that we

r annot globall\ attribute the \ oicing. place. or mariner of coda obstruents
to those oh a following onset. In SPS. these features can be licensed on
their own. [liese obsers ations lead us to the case of Eastern Andalusian,

in , dat a’ S

at nrc I \S ph i i ion
s ation, 1 is mc si inmoi I scussec a nvolxi ig the “deli
tin of it ord—linal si and thc concomitant aspiration and sometimes
lenthennig of the preceding vowel (see. foi example. Zamora Vicentc
I 960, Rodngue, ( astellano and Palacio 1948: Alarcos Llorach 1958:

It smith I 98 ‘/amora Mun ni and (iuitart I 98 (iuitart I98 I lualdc

1987). This is illustrated in forms such as ;ganas/. desire. is hit li are real
ized in EAS as [ga.na]. Less discussion. howes er. has focused in the
[act th i s—asplmat xi is not limited to w Md final ft he of s/ ( tot
“xample Romero 1 )95’ (lerfen i id P nir i 99) 1 hesi wor r I il

ise of ispiraft n i esult in the lengthen ng (i r t it

fol1owin consor ‘mt iThis can he seen in the words i ( ), whicl sf
EAS ahzations with their SPS counterparts.

(31 SPS EAS

[h ke] [hokke] forest

r ff1 [di là [Ic] S avi

For purposes of illustration, we can see that geminalion is early
visible in the representative spectrograms in Figures 6.1 and 6.2 tom a
native EAS speaker (SI ). Figure 6.1 shows the singleton Il, of ]alero]
‘eaves of a roof’, while Figure 6.2 provides an example of the geminate
in [di Ia ]3o] ‘Slav

Dcsci pt vely it c niplest chat mete azaflon f hoti w d-intc id
woid f n s-aspu itic nis that hey occui in coda 05 tic i 1 Ii c s
clear w me m we c )nsider the geneial behavior of ts( ci sters mc all
dialects of Spanish. As is well known, ]s(’] clusters (where ( is imr
obsfruent. liquid, or nasal) are banned in onsets in Spanish. 1 hat [sd
clusters must he heterosvllabic can he demonsti ated by garden-variety
distributional arguments. Thus, while forms such as [es.ta.do] state’
abound, Spanish licks any forms such as t[sta do] \ ldition m y )OF

row d forms beginning with [sdj clusters ire I hor ci giie I he
epenthesis of a word initial [e] as in es,ktJ ski mci smula y 1 s
callec tarcign accent. yndrome, exemplified by the in ductiori ul]
for English [sku1 ‘school’. also piovides em iclence for the impossibility of
tauiosviiahic [sQl clusters in Spanish.

Arguably, in and of itself this constitutes evidence that sr liable
struciure plays a role in general Spanish p1monotactict. That is. if is impor
tant it r cognize t rat Spanish does not ban [sQJ seque ices. Rail e
seq’ cc L’l pohihited ‘n a partuiar syll ‘bL p sun at

r tic mis t If w h mndon the notion of the yllablc in t ig
for [1 havior I s in isQI clusters, one might attempt to c ii that
i, is licensed onE when adjacent to a pieceding oi following vowel.
However, such an approach quicki’, runs into prohienis because of forms
such as [ahs.trak.to] ‘abstract’, in which /s! is both preceded and followed
by a consonant. In addition, it is unclear why such a condition should be

gloss
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[ceui c 2. es. Ia. 13’7 S1as c

mp it all. yin lb it the sironeest cue for place are bun I in \‘(

a t sitions. lb s unJear w V N ( V con t. ts shu1d
to for c g atticulat i s I ila it whosc fl sa ie it

t ii ( ri i ‘r) s c ny ic 1,

it 1 1 1 ic 1 1 Ni. 1 SCS S 11 )U

any I to ab i syllab it I vo of
that no ientail lit i v a direct I r r to

ph cues.
If u iinn to the issue 01 c aspiration in 1- AS. ss e Sec that all of the

isoid- fbi iiiil cases ot s aspiration thus corrcspond to forms in which s

s\ QUId surtacc a a coda in S PS. I he Iengt ii distinctin illust i ited ID

spectronrams in Finurcs h. I and 62 is highls ri ihust. in eonl un this
ian a small espei mieni, in s hich I ecorded ns 0 female oath e speakeu
of E AS (SI and 52). both from the cii of ( ranada, Spain 1 he speakers
ecorded a set ot eight words ([es. Li.[Iol Skis ic appeaied iii ice on th

I st). each of is bic h is as s ritten on a si nglc note card in Sp n ishi arth
i aphv. IThe I t i a os ided in

Fx tli

thi i

010 ses of

Spe akc r v siructed p d ice each i tl c arne s
I (I ,ala, r

. tin 1 l it’ I ani c card
randonn/cd y shuliling aftei ‘icli pass through he list, and each
read multiple times by each speaker (speaker SI 11 repetitions pci
xsord: speaker S2 = 12 repetitions per isord). l’hc readings were clone ii

a cluiet room md recorded on a \Iarant, PM 1) 222 professional easse Ii

i ecorder is tb a Shure SM I OACM close ‘talking, unidii ectional mici 0—

phone. Speakei N crc informed that tlie were pat ticipatine in a studs
ut bow PCUI I from ( i ranada uk and ti at tIn, hould speak iii

intura I ii x ‘d tashion s if th were at ft tb family I
isi ruct 1 we ucd litidat ng I lie a c 1 i t he st

1 ho i a c iod’icc (ii I d1I If I

01 1 0 [ )d i c I us wit 1 1 a 1
\ddit i c i tie it c ighly it Iornla ii ii ii dci I

speaket i natui ally. Dur n tic task net S 1 kei had
Iictiltv pi ig typical I AS for ms.

[he data isere digiti,ed at 22 kl 1/ 55 ith 1 6-hit samplinc and anals zcd
in SoundScope on a Poss er \lacmtosli computer. For each is oril. the

a C r 0

uk 10 ii L’ ( t 1 1(1511

-.

,5k11(. .1

a 130

4

e Liho

AtIa ta ‘Atlanta atlanta

atteta

aclara ‘she, it clears up

cIama he acclaims’ aklama

‘s/he prai d /alaba
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ii ing Eastern \ in I Standard Pent we
cx that in SPS all [s( c e is must he heieros ile AS

hanc s from appean ng in coda position In ad final v ci ion n I S.
s is deleted, hut \\ord—mternalh. the coda p ion is in lifltaiTled ‘. Ia

gernination ol the following onset. This is sumrnari,ed in (a)

(6) Comparison of SPS and hAS

Context SPS EAS

Esc

iplitu t C. t i an i i -) i- i
svel. [he i i mined y st.

the waseft i 1 1 i of [2 in the )Wl V
i ng the data, 1 1 1 ( ip 1 C the dura Lion I ite

I s ispi ated context Shic ic’ I with that I I s nglc
to i [1 in he cordsa,1e.ro’ em es and !a.la ha; ‘nbc praises Ihat is. I
ornpa U the diii at ion of [I in the undeds ing Vsl\; context Ilith thai

at th VIV, context. The rohustnccs of the distinction is shon in (5).
s here I lie mean duration of geminated [I) in the s-aspirated forms is
more han twice that of the singk on l for both speakers. Figure 6.3
providec a bar graph of the mean [l durations and standard de iations
hs context foi each speaker. Not surpi isinglv. a two-factor ANOX A ith
context \ V s.. VcIV’) as the first factor and speaker as the second
shows U i the ditfei ence in dur ion is hihlv significant by ‘ontext

11 v iuy it this s u d lot a s

if. ) i If we aband i s I s i clure as the tad
Ic. st twit tonal facts, i i cx s i k to assume t ha v I led

(. urn that EAS requires
.

V] a ltexts br the icensi (hat o

I is onl licensed in contexts in which thet e is a ti ansition to i tollow
rug towel. Our contextual constraints ixould thus be at dci LU such that
[s] is banned in contexts lacking this transition.

One objection to this approach. howm er, is that unlike lar\ ngeal fea

tum es in stops. the most salient cues for I ricatit es lie largel it ithmn I he
iricatites themselves. In the case of sibilants such ass., high- frequency
noise is generated as a result of channel turbulence at the point of can
striction. as well as by the noise resulting from airflow hittin thL teeth
in trout of the constriction (see for example. Shadie l (>1)7, 3 ii is i i 00
S e s 1008), In Steriadt_ sii s, sibilants can be said c Li cxw

i e na ues rather thai iytt ca ‘mly on coffey I pc

1 St p Mi. we shot I us Xf C C nit xis su ‘I:
y ess sigi N It m I cc 11% IC trica

i at pc I fc ‘it w 1 t IS

I I iii 1 itt

K) vior tic’ 1st u
re ittvc’ty littlt f it ii

VIV
VslV

no no

11 yes no

dxagt’ i

i ms c

i ,,r Qfljp

Vi ns

.843

171,5

u

It

m d re aspirated

s s r ients in SPS iii ,c

1- 001.

I I aster i

i Paid to I c
i v I internal tot
I ruination of the

NC

set in

F xamplec are given in
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40

lat directly F rst tic problem of sI clusters icr ams ci ir C

is why should mc iia [k 1 sad lp’I he icit clus ci w I si
spir uIion’ S cc ndly, we niss a broader gcn rahiatio that hr c

‘vi len upon co rside atiori of the behavior of ti ci isters i L AS I
cstirgly t sese ehavc houctically like si cluster rather than like
p1 md ki counterparts Ihat is input ti clusters pa tern as Il r I

ur derlying /t must he syllabified as a coda, thus ‘ondit onin i

natu n of the following /1/
N te that he syllabification of Id? cluste s is variahi ic S S s

aralects sec harris b3) In Mexico they can cc C users as v ic i

3 the wor dmitia1 Itl clusters incorporated into Mc ican Sp mis
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