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On the nature of sC-clusters in
European Portuguese’

waria JOAO FREITAS
Maria CpLESTE RODRIGUES

Abstract

Research on the nature of word-initial sC-clusters in different languages led
scholars o propose several hvpotheses on ifie syllabijicarion of the seguents
invoived in this sequence. Elaborating on the analyses available in ihe
literature for Portuguese and for other languages, we will focus on the
segmental and syllabic properties of the members of this clusier in Enropean
Portuguese {EP). We will provide empirical evidence from EP dialectal
varigtion and from EP LI acquisition 1o argue for ihe Coda sicius af the
initial fricative and for the presence of @ feft-adjacent empiy Nucleus
(Andrade & Rodrigues. 1908: Mareus & Andrade, 2000).

1. Imtroduction

The reports avaitable in the literature accounting for the behaviour of
word-initial fricative plus obstruent clusters (sC-clusters) show thai the
syllabification of these clusters follows different patterns in the languages
exhibiting this sequence and that similar sylabificabons may display different
phonetic shapes. It is traditionaily assumed that Romance angueges tend 1o
present a vowel at the left-edge of the cluster while Germanic languages 4o
Aot show this vawel in overt ouipul forms (like English {star i'stégé) ard
Truich straat [Sti’étt]). However, not all Romance langnages present the same
strategies concerning word-initial sC-clusters, as we may observe in the forms
for “mirror” in the following Romance languages: (i) some languages exhibit 2

! This paper is a product of the project FCTFEDER/POCTIAA2TILINGDON and the
project PHOCO from Centre de Lingufstica da Universidade de Lishoay We are
grateful w L. Wetzels for his comments and suggestions.
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36 Muarla Jodo Freiias & Maria Celeste Rodrigues

vowel i word-initial position, in overt output forms {S;}zmiq [esnexo],
Brazifian Portuguese lispédu), Galician [espedol, Catalan | fespid]: (it} other
fanguages tend o use word-initial sC-clusters {Ttalian {spekkjo], Corsi
i

speecu) and Rheto-Romance [f{mm!“". Some languages cvmin. diffe
solutions for words that Tormerly had sC-clusiers {sec French” for [eskal;
escalier ‘stairs”, [ekall deole scsmol . Ispesifik] spécifique “specific™).
- as it will be shown in this paper. this type of
clusters generally surfaces without a feft-adiacent vowel, although a wor

in iZuropean Porta gL ese (EP)

[N -
~initial vowel ig pczs;sab:c I some contexis, and the deletion of the fricative s
not an option in the language.

In this paper, empirical evidence from EP diajectal variation and fi om P
L1 acquisition will be used to discuss the syllable structure assigned 1o the
sC{O)-clusters in this langua age: based on this evidence, we will argue that. for
the analysis of words like [[kalv] escola “school’. the syilabification is: {1y the
mitial fricative of the cluster associates 1o a coda position with o lefr-adjacent
emply

nucleus and {iy the following consonant(s) associate {0 an onset

position. The structure of the paper is as follows: in section 2. we wil

swrimarise the hypotheses presented in the literature for the analysis of sC(C-
-clusters in several languages;

in section 3, we will supply information on the
nature of the data repo

rim i this study; in section 4, we wali deseribe the
types of sC-clusters in EP, following Andrade & T Rodrigues (1998), Redrigues
{i )‘1}9) and {20000 and Mateus & Andrade (2000); finally, we will provide
cmpirical ovidence from dialectal variation {seclion 5 and ﬁ‘on‘, Li
acquisition (section 6) to discuss the e hvpotheses listed in section 3,

2. The hypotheses for the analysis of sC-clusters

The structure under analysis in this paper 15 problematic since it ma

3 i ¥

viclate universal principles of syllabic constier ney. namely the Sonority
Sequencing  Principle, the Dissimilarity  Condi
5

constituents in the grammar are o naximally binary”,

4 ~
iion” and the fact that
The problemasic nature of

sC-clusters has been a frequent topic of discussion in various languages.

Rased on different ourput forms displayed by languages that show sC-clusters,
different scholars have claimed a considerable number of analyses for these

clusters. En (1), we summarise the hypotheses that have been put forward in

the Hterature and that, in our opinion, may he relevant for the analvsis of this
stracture i BF:

1

© We thank Jodo Suramago and Emestina Carritho for the access 1o data from ALIR.
" As was pointed out by L. Welzels, the prosthetic vowe! in sC ‘ns;us starts (o
become bamed from the “beag lfanguage’ in Late Middle French (16" century).

For the presentation of these prizlci} ples, see Selkirk (1984) and Blovins () 9953,

5 See Kayne (984,
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1 - F el et
' 7 the analysis -Clusters
{4 H}:;* rhcves for the analysis of sC-cly e domat of the
The fricative and the following consonant are under u ]
same branching onset {Booij, 1996, for Duich);

;3”

1
fhe Toliowt OniS i form nplex segment 1n
B. The fricative and the following consonant [orm & COMPIER 568

tkirk or English);
(he domain of an onset (Fudge., 1969; Sclkirk, 1982, for Englisn);

ix to the syllable, therefore it Hes outside the
C.Th fnc,atw‘ i 4 1 2p spendix to the syliable, thereic e
1l

fowing consonant {Trommelen. 1983° for Duich;

icati il wonsonant are associated o two
0. The fricative and the following consonant are 2
feative is the onset of a word-inisial syliable with an
e

different onsets: the fri v 20
empty nucleus (following the analysis of Mateus & Andrade, 2000 for ©
i1 3 hERY &
H Ty B TR
prablematic clusters in BP )

i ; s first syljable and the following
E. The fricative is ﬂ‘;f-‘ coda of the Tirst syllable and { 2

FEAil P e I
tis agsoctated to the onset of 1’10 second syilable (following Andrade
consoiant ated s !

3 <4, i ({ Py un "g s an !.! Si8,
{r\. < ]ﬁhcg 9(}’; ng I\v’ﬁ.} (gu "\ (o1 L‘L O,} ) EQ! 5 pnder nis and };

. ica i. 2 L, i. o O s( A rnyme 3 a YOWE e u 2 i
the f‘ W ‘) C } < & O j e ﬂ'bl" O 1T I geieus o

@

frade rigue 983,
7% 3 coda of a thyme with an empty nucleus (Ammm & Rodrigues, 1998}
\1...' >3 = " w L J B i H J

As mentionad before, in this paper, we will describe empirical evs.aen;e
M il . d s o
from EP dinlectal variation and from EP L1 acqu isition to discu

i

] ars in BP
adequacy of these hypotheses for the ana Jvsis of sC-clusters in EP.

Z, The data

3.3, The dialectal variation data

Lot : ceard in thic naner belones
The data concerning BP diglectal vanation discussed in this paper bc.{)i}:
1 Jatvd CUHOCE 2 C : ! ! ce b B -
. i ;1 compus (CPE-Var) that inciudes 186 interviews from mmza,
farger Corpus i b o : : - ! B

deers of the dizlectal varieties of EP spoken is Lisbon and Braga. T

!.';“ i L S | wth i - | ! o ) o
o o held in 1996-97. The same nierviewer made all the
interviews were nhe 19 . sa nierviewer o all the
: ordings in places that wert {4 hm‘m ty the interviewee. The SoCioinguistic
recordings in pl ¢

f al .‘“""C’ﬂ. WG sred-hist h,ddmg,
%z’tpr‘wcv\ has the following structure: formal spee

,ﬂ
]
8

specch. The reading tests weare
list reading, text reading and informal speech. The reading tesis
e

entence-is ing te ere
desi veral ivpes of linguistic variables wzi% n the word and
designed to cover several Wi g o e ing an
hetween words. The recordings lasted between 45 10 ey

FELVY LAt s L». :.

5 (1994

Apud Fikkert (1994, . B d
}p:t CPE-Var (Celeste Rodrigues, Centro de Lingufstica da Umwzs;da;ie {L:,
i . corpus for the study of BP. This co rpits Was built for the
PE.var has been desmﬂ.sc 10

ve heen expzored

~1

Lishoa) is a sociolinguistic

" 2

PhD dissertation presented in Rodrigues (20000, (Mg l
o dnin

aliow further research; for the moment. only parts of the data ha

alle
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reading ability and the speaker’s profile. Daia include male and female
speakers (normally three per cell) from four educational groups and five age
groups. The educational groups are the following: 0 — no formal education: |
— nine years of school attendance at mostt 2 — twelve vears of schoal

attendance at most; 3 — S’-}Cu:‘\ 15 having academic degr

ees. The following age
groups were tested: | — 13 1o 19 vears old speakers; 2 — 20 1o 25 years old
speakers: 3 — 26 10 30 years old speakers: 4 — 40 (o 55 vears old speakers;

ars
speakers with ages above 55 years old. A sample of the data were phonetically
H

ji

transcribed {on an auditory bha s%)‘ mserted in @ database (using Acces
developed for this purpose) and linguistically encoded, according to the
relevant linguistic phenomena exhibited and the speaker’s profile. This
sample includes over 53000 vtterances of full content words with reference o
speech style or sentence centext. For this paper we use all the utlerances
containing sC-clusters in the database.

ol

3.2, The L1 acquisition data

The EP acquisition data comes from a corpus® containing longitudinal

cross-sectional data from 7 monolingual Portuguese children aged 0110 o
3:07; all the children were acquiring the Lishon variety of the language. The
children have been videotaped monthly for 1 year (one of the children has
been videotaped for 2 years). The sessions took place in the children's home.

with the mother and the researcher present, and sessions lnsted between 30 1o
60 minutes. The database format used zmaiyse tiw—: children's productions is
the CHILDPHON database, an application of the ™ Dimension software for

Maciniosh, developed at the Max Planck Instiugt for | Psycholinguistics ~
Nijmegen - and first used in Levelt (1994) and Fikkert (1994). The datubase
or EP contains 18 654 spontancous utterances. For this { paper, we examined
all utterances containing target words with word-initial sC-clusters.

4. The sC-clusters in European Portuguese
Andrade & Rodrigues {1998) propose a clear-cut c‘%i%t?txciion bciween four
consonantal stiuctures involving the sC-clusters under discussion in this

133
paper. We illustrate these four strucrures in (20

(2) EF standard forms

Group a. [fkale) escola ‘schoob
[fpesi] espécie ‘species’
[f1ar] esiar ‘105 e’
{Ttrele] estrela star’
[{feiar) esfriar ‘1o get cold’

The duta s part of the a larger corpus on BP L1 acquisition from the Laboratério de
Psicolinguistica da Faculdade de Letras da Universidade de Lishoa,

" elusters i Ewropean Portuguese 59
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{fkravul EECFOVG %‘wg
[zgotul esgote ‘.UE‘Z}H‘; ‘.
izmugar] esmagar :smasb ‘
i'3\«'1%2_§éz"} esvaziar :o cmzpi_v
{3gr/iz‘m-?'k esgrimea fonce” .
{39&313&;‘1 esbracejar ‘1o gesiiculate

Group b. {snab) snob :sn@h' "
fstres 1 sIress S1ress
istﬁp} siop step’

Group €. fifkejrul isqueiro 1 g}?
i,igR’aé'?'_'z Israel fsmcj
{ 13‘==fzw} Isldo islam

Group ¢ Hg}rzuj?]/{?ﬁ fIE i) gxperiénela ‘experience’
{fpresul / [vjfpresu } EXPresso 'c,\g),esga. .
iy 31‘;\4"} fpjiplikard explicar :!@ L:XEUAZF.};‘: )
I .;:zmﬂ“f‘ur ex-piarido ex-husband

According to the data in (2), it is possible o ohserve that not all .q(
P group a. ¢ocs

~clusters in EP behavs similarly in the standard varicty of _
rot surface with a word-initial vowel and presents & word-initial ﬂle”‘)!n;{
coronal fricative; the words in group b. ohiammzi!v display a iﬂru?: 10|
caronal fricative and 2 left-edge vowel is not aitested: r*x;oup c. pu.s_,@fﬂ_..s;
word-initial [i1 vowel and the fricative is always [-anterior]; finally, group

. ; .. : H and

shows an alternation patiern, Le., varanis without a weord-iniual vowel and
Ny ) ‘ T Crt e b v Ve ’-\Y
with an [ej] initial diphthong are possible, the fricative being exclusively
N L , i 11 5 iy b ; ihe
a ction 5. in this paper will provide information on how ihe

] e
;:'\J;?-Gh:;ﬂv 'in (2) is supported by dialectal variation data conceming the
} Lishon and Braga speakers, during ihe performance of several
‘(‘mmi and mf{*imeﬁ verbal tasks. | | N
Vmcz'w is an important aspect in the data under analysis: as Swj‘ {ma\
ohserve in (2), the {-anterior] mu}ﬁve assimilates the 1.,11‘1% P i(}.}jcr.'t bs ,(;;
the right- m}awm comomm {{{trele] ‘star’ versus [zeote] ‘druin’). As 1L :\\
he discussed in sections 5 and 6, this behaviour matches the one displaved by

0 Feleativec in TP
word-medial and word-final coda fricatives in EP:

(33 Coda {ricatives in Buropean Fo tu.miue
ffefm]] Jesias ‘partics’
(frafku] frasco "b’ouiwc‘
[lezme] fesina ‘sug
{_R"zgg 1 Fasge ‘tear



o I L
60 Maria Jodo Freitas & Maria Celeste Rodrigues

Different syHabifications for the sC-closters in {2) are assumed in the EP
grammar {their presentation in this section follows from the analvses in Ap-
drade & Rodrigues, 1998; Rodrigues. 1999 and 2000 and Mateus & Andrade
20060, -V

i1y ;;C}ncm%‘!y stated that the standard forms of words from group a.
{eseola [Tkolu] “school™) (Io not exhibir a word-initial vowel {on this topic. ses
the description in sections 5, and 6.). This leaves us with a problematic word-
-35‘;..l41% .§!zugmzc {1} are all the consonants of the cluster past of the same
\,voz‘c!-;mti-a! onsel {according 10 hypotheses A. and B7 I this is true, how 1o
account for word-initial f1'3~p<)si'ionai onsets and for the vielation of the
Sonority Sequencing Principle and the Dissimilarity Condition within the

‘,mpiu\ cnqc&, as in esorave L-;xfavuj ‘slave™? (i) are the fricative 'md the
foll

iabne nodes (qu H\«pomgsas o7 fm\ is !i e S\J’!ldf‘h, status of the E!whm,
different from the ane of the foll . ¢
i ent o 1o of the following consonan {sec hypothesis anc
eren T one of 1 onsonani{s) {see hypothesis O, and
P Some imp )Ihl aspects argue for the coda status of the Mricative and for
{ ce of 4 tial empty nucleus, as stated in Andrad 1
the presence of o word-initial ¥ nucleus, as stated in Andrade & Rodr
TG E. ¢
:Gz,.'us 1995 (see Hypothesis E2): ( 1 the fricative in group . always ilqaiw
voicing assimifation from the right-adjacent consonany (b) in case of vow
cpenthesis in word-initial position, not all vowels are possible: (¢} the
;L:h dour of the sC-clusters under external sandhi conditions and in derived
‘orms show are is an ¢ i
?1 s sh E» that there is an me v nucleus available at the e ii-cciﬁe of the
~ ST T ny N o f -
cluster. These aspects concerning the hehaviour of sC clusters from group a
11 be di ther . .
will be giscussed further on in this paper {see sections 3. and 6.)
Group b

oup b, is the one showing an ob ;uo;\, +anterior} voiceless Tricative in
x\x*m*é—lmiml position. This argument is vsed (o discriminate words like srress
from the other three types of words in {2) and it shows that the ficative n“-
EE!CS? words does not behave as a coda fricative in EP. As we will see ;'
section 5., the analysis of this word-initial sC-clusters matches ?hé on:
assumed for other proiﬁ'—“n(rif‘ clusters i the system, as in pren Ipndw) ‘%weu'
or a}fa [afte] ‘ulcer™: the two consonants are onsets of different %\/-iiai}_s noé;-:%'
the word-initial /s/ is the onset of a syHabie with an emviy nucleus {Maleus &
-‘Kazc“‘avfc RN ﬂ:c arguments used o smapm this ‘;ﬂ‘:ﬂv%;s in words from
group b, arer {i) the [ricative does not assimiiate voicing from the %‘o'ﬁ-‘o\a'i-;';ﬁ
L’)".S(‘m.dhi, it surfaces as [+ anterior], the unmarked value for O- place: (ii\. 11
hrz‘mc‘hmg onset with the /sC/ shape would violate the Sonority Sequenc ;‘;
Principle and the Dissimilarity Condition: (1) it is possible to find ]
enthesis between the two members of the cluster (srress [sitres]. as it will 5-}“
uumomu ated In section 5., below). o o
. As for the words in group ¢, the fact that there is & word-inital [i] vowel
in z.he cltation form of the words and that the fricative undergoes ﬁ“ \:(-}i‘r‘im;
assimilation process show that the nucleus of the first syllable is lexic 1”?
assoctated o a root node and that the fricative is a coda of this initial s sylab fe

i W
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T

Once these words tend to occur with [i], unlike group a. words, the former
have /iS/ in the structure,

Finally, it is assumed that group 4. allows two possible standard overt oul-
put forms: (i} the fricative is produced in word-initial position {Egp?ésu
“expres%'}' (iiy a word-initial mfiihow OCCUrs (é*ﬁﬁfareqn ‘”xm'e%’) {
section 5., we will see how freguent (he two variants are and if those are the
only r}@%%ibﬁe output forms for the words in group d.; mOTEOver, we witl
discuss the segmental nature of this ph(\nn' ogical nucleus: is it an emply
category, as in words from group a., of is it lexicaily filled with a root node? 1
what is the chweflmi nature of the vowel associated

o )

this last scenario is right,
to this wem';mt;a | nucieus?

5, The dialectal variation daia

wte

it

Andrade & Rodrigues (1998) elaborate on the resuls from a sampie
extracted from the CPE- \f’i:'\ which includes 21 male and female speakers.
aged from 26-39 years old, cither graduated or with less than the 9th year of
%choo‘i education. The main results reported in this paper a allow us 1o observe
hat the four groups of words in (2) axhibit different variation patiems, even

i
though the groups a. ¢. and d. all share the initial [} or {31C- _variants.

Words in a. show different variaUm f)'!ftﬂm‘: it LES on and Braga. Lisbon
speakers from the age group 3, independently of their educational group,

almost exclusively produce the initial [§] or

speech (98% for female speakers and 99% 1 or na
only occur in reading tests). Sirmiiar results are att
with a high educational level in veading tests. However, il we consider data
from word-list reading tests performed by females with a low cducational
vel, productions with word-initial vowel corresy pond to 100%. in the forms
at i e 1 voiced obstruent as the second consonant of the clusier {(C2), and
4

SEC variants in Sponlaneous

5'
male speakers; other variants
-

sted for Lis

1

o0n SW’GI\C}"Q

To if the C2 is voiceless.
As for Braga speakers, they produce [ifJC, [i}C and C‘ varianis, o
addition to the [{}C-variant (this last variant 15 the mosl 'zlcg,u ¢ one in all
kinds of speakers. in all the tasks performed). Women ‘a;&vmg a high

educational degree are the only speakers to use {efiC, a variant gxclusive ©

the word-list rea{ima test (2 /p) "These tesidue forms, then, may be {iuc e

written-form processing or to misinterpretation of the standard form, since this
tvpe of speakers from the non- snzmdaz*{i variety have shown for other «asuhi

9 e
phenomena a good mastering of the standard forms.” This behaviour frots
women of the non-standard variety argues in favour of the i “ar;«,d status of

HE

the cluster. Men and women from Braga use [i]C and {i{}C variants in all ihe

variables. namely /v/,

i aveid (B and [b]. the

¥ See Rodrigues (2000) for the resuits of other phonologica
where this kind of speaker is the only one that may total

stercotyped variants of northern dialects of EP.

;
ai
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three tasks performed (word-list and text reading and sponiancous speech),
reported in Andrade & Redrigues (1998). Variants with [i at the left-cdge o
the fricative correspond to 32% in word-list reading, to 57% in text-readin

1o}

and to 6% in spontancous speech. Variants having il in word-initial position,
although present in ail speech styles, surface more often in spoutancous
speech than in the two other tasks, Their resulis are always under 10% of the
utterances with sCclusters, Words having a voiced consonant as C2 surface
more often with a vowel at the left-edge of the fricative than those having a
voiceless CZ, either in the reading tests or the informal alk. The lexicon of 8P
exhibits voiceless consonants in C2 position more often than voiced ones for
these clusters. Once the {ricative assimilates voice from C2 and the fact that
auditory perception of & vowel al the fefl-edge of a voiced consonant is more
likely to happen than the perception of a vowel at the lefi-edge of an voiceless
consonant, these resulis may be anhxm ed by co-articulation factors and
phonetic/phonological processing.

In conclusion, the speakers from Braga produce the words of type a. with
word-initial vowel much more oflen than Lishon speakers: the production
with o word-initial vowel in these words is virtually absent in Lishon,
alihough seme residue forms arrive in reading tests.

fn words from type a.. speakers with a high educational level use the
variant with no initial vowe! more ofien lhzm other speakers 1
varietics. Male speakers use vowel-initial
often than women.

from both
surface forms of these words more

Words in b. (snob) never show-up with initial (1 or I3] therefore, they
lhave to be distinguished in stroctural ferms from Y
words. This type of words may surface either with [s) {[snuffizmwe] snobismo
{essa) ‘snobbery” — Braga speaker 117} or with [si] before C2 in E {Es%m[}i}
snob ‘snob’ — Braga speaker 164} As the Tricative does not assimilate the
voicing from C2 (unlike the fricative of the words in a a.), it 1s assumed that it
must be specified as [-voice]. Similarly, since it is alwavs [+anterior] it does
not show the regular behaviour of coda fricatives en P ’Sf‘c examples in {3},
Le. o fricative in coda shows up as {-anterior] {festas {{e

It is assumed that words of group ¢ Aisgicelire ligh
aithcugh the production with vowe] deletion s rare. In

he ihree other groups of
v

o

[
I

efief] partics.’).
hier )ahou i1 and 17,

1
the spontancous speech

from the CPE-Var this structure never occurs. suggesting that this is a marked
structure 1 EP, Word-list reading tesis prcs“* ¢ 1009 of [1] for the only fexical

iiem with this structure in the data — Ferged,
The words of group d. are the only ones licensing the varianis feifej

and {ujfi/tejz] {see (4) below), which is usad as empirical evidence w assume
the structure /eS/C in these clusters. This group of words shares [fTor i) [}

or [i3], b1 or [i3] and {efl or [ez] variants with other types of words. Word-

[} ey . F . T 3

The word fhsidrig “story’ pasterns with the words from group a0 Lisbon speakers
produce the [{1C-variant in 88% of the utterances and Bmga speakers produce the
[AC-variant in 93% of the utterances.
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-initial [{7 or [3] variants in the reading tests from the CPE-Var con‘espoi‘fd 10
51% f{or Lisbon speakers, while for spontancous speech data, ‘nccﬁ variants
orrespond to 919, The same variants correspond to 8.8% in the ling tests
from Erzwa speakers, and to 40.4% in spontancous speech. This means tha
the standard variety uses the empty nuclel surface forms for .\:Sf\,—c:ustcrs

Y

more often than the non-standard variety (Braga}.

(4 Production of words from group d

experiéncia ‘experience’
;jpmﬁsja! — Braga speaker 137
lifpriesje] — Braga speaker 150

externo “external’
112‘;§ ernu] — Lishon speaker 4
fteenu] — Lisbon speaker 44

e):pﬁm-z -s¢ ‘(ihs:\f) are exhibited’
[efphiEsi] — Lisbon speaker 44

expient ‘fl‘ﬂcy\ exhibit’

h,ji“pf) 8] — Lisbon speaker 537
[ifpdiBj] — Lisbon speaker 32

o5 exclusivos do ‘Det. mpl. exclusive Prep+iet.
fufkluzivuzde] — Lishon speaker 35

In short, although the words in a., ¢. and d. may all be produced without an
initial vowel, the presence of the vowel occurs much more often in types ¢
and type d. than in type a. words. In accordance with the data presented
ahove, Andrade & Rodrigues (1998) claimed that in words from group a.
fescola ‘school™) the fricative syllabifies in the coda { the first syilable,
within a thyme with an empty nucleus (sce Hypothesis E2). In these wo ords,
the second consonant of the cluster is under the rjom'i%ﬂ of the onset of the
following syllable: in the case there is a right-adjacent ,. '
/D‘)sirucnfﬂaqmd/’ sequence is syllabified in the branching onset of the second
syllable {escravo ‘f‘xmvu} slave’). This analysis is consistent with ?he
chhaviam‘ of f"odd fricatives m EP. Once this fricative assimilates the voieing
specification of the following consonant and surfaces us [-anterior] bc‘?{)z“e a

cmsnson.am, it is assumed that it i‘ unspecified for voice and C-Place (theret
it is represented as /S/). as it happens with the C-place of the other coda
segments {Mateus & Andradc, 20000, This analysis accounts for the EP
vq‘;—iaiim datz described above. In fact, words like escole “school’ a Eow only
the typical variants ({if and [i1} to fill empty nucleus positions in EP, al ithough
they do not surface in spontancous speech for Lisbon speakers; group a. words

(with the empty nucleus) do not ex l bit ail the surface forms that words like
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iujz], the ones used
to argue Tor the specification of the nucleus (/eS{0)). The analysis of the
fricative as a coda with a left-adiacent empty nucleus avoids the violation of
the Sonority Sequencing Principle in the onset. as it would very often be the
case if the fricative and the following consonant were under the domain of the
same branching onset. Furthermore, i implies no viclaton of the binarity of
constituents in the case of sCC-clusters {esgrima “fence’), 1.e., the fricative is
a coda and the fobstruent-liguid/ cluster is a branching onset, therefore, the
onset is bi-positional. Moreover, this analyvsis makes a o

exporiéncia “experience’ do, namely [eif]/eiz] and =i}/

ear distinction
specified coda

bcr-.x-'een type a. and type b words: words in a. have an un
icative, /57, while group b. words have the specified [ricative /s/.
The analysis of group a. words with an empty nucleus i oimtial position

alse accounts for the Tact that when the prefixe

iN/ s added they behave as
words  beginning with a vowel, For instance, inesperado “unexpected’
{(AN+Sper+ad+o/y surfaces as [inilp iracu] {(Braga speaker 110 - word-Hst
reading) with a filled empty nucleus or as [infpiradu] (which contrasts with
mspuadr) inspired’) (Braga speaker 157 - word-list reading) in EP. but,
noticeably. with an [n] in onset ;)ox'w{)n and not with the nasalization of the
nreceding vowel, as we would cot if the following onset was filled: Notice
hat the hehaviour of /N/' in de r!md words in EP is as follows: i the follow-
ing onscl is empty, /N/ is atlached (o the onset position ((indbit] Lisbon
speaker 33 — word-list reading, Trom AiN-rabil/ indbil “unable’); if the onset s

filled, it shows up on the previous nucleus ([IHH]] speaker 33 — word-list

T
H

reading, [iflif] Lisbon speaker 8§ — word-list reading, from /iN+IeliS/ infeliz
‘unhappy’). The presence of an epenthetic [i i derived words {rom group o

{inesperado) sh{m-.s that they have a word-initial empty nucleus The facts
mentioned above argue against hypotheses A, B3 and D, since they show that
the fricalive is not an onset.

Words in b, then. have a specified /s/ (not an /8/) in inilial position and,
herefore, the fricative belongs 1o the onset of the first syilable (which also
comaing an emply nucieus), while the next consonant belongs to the following
onset. This s true for these loan words because the fricative in EP is always
roduced as a {51, independently of the production of the nucleus. Morsover,
il the nucleus is produced, it qhows~up on the right side of the fricative, never
on i3 left, as 1t happens in Brazilian Portuguese {BP). In BP, Lhcﬂ, the
structure of the loan word has been interpreted with /S/ in coda {stress “stress”
may surface as {iftrdsi] in B P, contrary to EP). This interpretation of waords
ke sneb matches the one of words like pren i'pz‘léw}/i'piﬂé\,vé yre” and
annesia hzmnéz_jnl/i 12n1in§7jv.,! ‘amnesia’, where the two consonants belong to
two different onsets {again, the frst syilable has an *“mpw nucleus). f} s
interpretation is consisient with the base syllabification algorithm proposed by
Mateus & Andrade {2000), which prevents consonants with the same degree

E

Hoo= . ~
For different analyses on the representation of nasality, see, among others, Andrade
> i

& Khim (1987), Wetzels {1997} and Matcus & Andrade {(2000).
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of sonority a*ad:oz‘ similar articutator features to sylabify in the same onset in
Portuguese. This algorithm establishes that only liquids may be considered the
‘;cconhc"v segment in ommhng onsel, since syllables {and their onsets) must
show an increase of sonority from the beginning towards the nucleus and,
simulianzously, the consonants of the onset must show a certain degree of
12 Branching onsets are binary constituenis. The analysis

dissimnilarity
proposed for siress and paew Ciyre’ s Simi‘uzr._ since, w‘wac,vm the emply
ucleus position is fijled, it shows-y i i ]
anly vowels that perform this task in Portuguese (Ej" speakers use either Hj or
[i1 Tor this task, while BP speakers use [i]).
Words in o. (“isqueiro”) have /iS/ structure, therefore, the fricative is &
[

The next consonant belongs to the following onset,

)

coda of the inital sylable.

Sporadicaily, these words surface wiih delenion of the initial The
normal production of these words, contrary to words such as escola “school’,
displays [if] initially. The fact that isgueiro ez" and escola “school

hehave differently is, then, due to their different initial nucleus specification
Words from group d. have /eS/C-clusters and, may vary
P OHES s includes the

according to the general ;};{1‘@;'5} of <ex-> profinae

productions with vowel deletion, {f] fefl, fejil anc (and their voiced

counterparts, as far as the fricative is cmmmud", some of n} ch are
i

H

disallowed by the other groups of words, 1%1 in word-initial position results
from the reduction of unstressed fe/, a regular lexical process of EP in this
position. Surface forms including diphthongs were further explained in
R{;d;'igucs {2{'}{_;x_.z',=. The a whur refa!c‘ the glide insertion in this context with
artic af- dmcz‘%or} Won r‘onsenamq,
-s such as :sv ~'°_} / ssmm sgja 'be ‘ [sirg 58]/
fsirese] cereja ‘cherry’, [toiftul /| el rexio ‘text’ ’\ch 4?\.31 the insertion
of the glide does not oceuy 'n words ni«“ !v iiu"i cesio “hasket’ fo account '!‘b‘*

these apparent exo
simitar words must be "‘ﬂ-ef‘iﬁﬂi as ’Coromz. Lml;m the ,b! of Cesto, \-«;;\;Ch
lacks specification for C-Place as 2 whole. Notice alse that in EP every time
ed in coda px )slum it receives i'—amarioz‘}, specification, the non-
ified si surface before a
a word or between words, the /5718 sy’%‘sabé'ﬁsd

/57 15 syilab
~detauir value for C—pia“e H il

vowel, either in the middle o

in onset position and receives default values for C jace {e.
Coronal [Hanterior], [z} by regressive assimilation of voice | T
arifl “happy partie j

ufaces as
v the fo?l(m ing

’3' g

i~

vowel festas alegres Heltnzel

—

The hase syilabification of EP {proposed by Matews Andrade, 20000 40-40)
getermines that oral s Ops or !np:ﬂ;st plus Tiquids are the only iy*)f: of branching
onsets allowed, in accordance both with the Sonarity Sequencing Principle and the
Digsimilarity Condition.
B Crucially this insertion
[fegul chego T arr

v Labial (see
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Redrigues (1999) and Rodrigues {20087 report more data on type a. words
{these data belong to 113 speakers of the CPE-Var). In 1999 the author
concludes that younger speakers use no vowel initial forms more often than

older ones: three age groups were compared {group [, group 3 and group 5, of

the CPE-Vary and group I, the group with the younger speakers, only
produces forms without vowel far the emnty nucieus position. The data also
confirms the patterns of varation found in the three speech style materials in
Andrade & Rodrigues (1998} for the age group 3. Results discussed in
Rodrigues {20603 also include speakers from the fourth age group of the CP

-Var. These results are compatible with the explanation referred above for aii
the categories of words, in hoth varieties of the tanguage. This indicates that
no-vowel word-initial variants are gaining their wz}y over the vartants with
empty nuclei filling in EP. We may conclude, then, that initial empty nucleus
words (i.e. escola “school™) are subject to an on-going change process i EP.
Although they still admit production with emply nucleus filling v some
varieties of the language (namely in Braga), and in some speakers {men more

\

than women, low educational level more than hieh educational level, old

b

speakers more than voung speakers). and specch styles {more in reading tasks
than In informal talk), the standard variety of the | sanguuﬂc tends to present no
filling of initial empty-nucleus positions before /87 I the c,mpt\' nuclens is
ﬁ?icda {11 or [1] end to appear, since they are Uﬂmd!kLG surface vowels i
initial position in EP varicties.

Words from the other groups discussed, except for group b. words, seem
to be affected by two sorts of processes. Words like isgueiro “lighter” may be
reduced in the first syllable, i.c., they can be produced with deletion of ih
initial /i/. Words like experiéncia ‘experience’ may sm‘ﬁlcc cither with 1]
{instead of the expected ey or with the insertion of {1 before a consonant
specified as Coronal in the base form {a (,lwrnsmtmn process). These last
forms may suffer a post-lexical centralization process of e/, surfacing as 2]
after the glide inscrtion (experiéneia ‘experience’ i'ajjrjésjg'] — Lisbon speaker
32 —word-list reading).

EP adult production for words jnvolving sC-clusters has been explained on
the basis of empty nucleus structure + fricative in coda position {conflirming
Hypothesis £2), rather than using analyses that mention: {i) complex scaments
in onset {against Hypothesis BY (i) exira-syllabic segments {against
Hypothesis C, rejected for EP does not exhibil invariable C-place 'md voice
values for the appendix, as we would expect from an appendix); (1) more
than two consonantal roots i onscet, as it would be the case for words <;m] as
esgrima ‘fence’{against Hypothesis A). The analysis ossumed in this paper,
then, distinguishes the words of the sort of siress ‘stress’ and amindsia
‘amnesia’ from the other types of words. The former have the consenanis
syllabified in two onsets and the later have the /S/ in coda of a syllable
(against Hypothesis 1), The coda fricative occurs in words from group 4.,
and d.; in group a. it follows an emply nucleus, which is confirmed by the

)
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vowel epenthe%iq exhibited by several varietics of the language {against
Hypothesis Bl and favouring Hypothesis E2), while in words from groups ¢.
and d. it follows a specified nucleus (/if for g go :p c. words or fe/ for group d.).

6. The 1.3 acquisition data

In this section we will observe Portuguese children's productions of target
word-inittal sC-clusters and compare them  with the mastering of this
phonological cluster in the acquisition of other target systems, namely Butch.
We will consider the hypotheses listed in section 2. and discuss them based on
data from the acquisition of EP. Gur assumption is that the study of children's
productions may provide empirical evidence to eveluate the adequacy
analyses proposed for the m’;gct grammar. As mentioned in section
results reported for the acquisition of EP refer 1o all utterances containing target
words with word-initial %C— lusters i the database used for this purpose.

3 the

{
3 the

. ii!-.,

%.0. The problem

The Portugusse children are faced with three types of phonological
consonant clusters'™ in EP (¢f. Mateus & Andrade, 2000

{3y Jobstruent+liquid/ clusters

Crove [kravul carnation’
fruia [feage] Tru'
globo {iobul "globe'
flor [fior) flower
(6 word-initial /s+cbstraent (Higuid)/ clusters”
escola Ffkole? 'school’
estirdar fiudar} 1o study’
estrada i fof}de'i road’
LECHAVE i kravu] 'slave!

(7) other consonant clusic

a. plosivesplosive obter  {obtért 't obtain’
b. pioswc—f—i? icative absurdo [ehstrdul ‘ahsurd’
¢. plosive+nasal pren [pnéw! tyre

d. fricative+nlosive afta jafte] wlcer'

o, nasal+nasal amndsic {emneziz] amnesia’

4

In this paper, we will not refer to phonetic clusters in BP such as the ones in

like desrine {ditfnu] 'destiny' or deseruir {dlirnic] 1o dhsimv. For the aeguisition of

this lype of phonete strings, see Frefias {1997) and Vigirio, Frola & Fr-cii‘as (2063
13

Whenever we mention fs+obstruent (+liquid)/ clusters, we wé%% be sirictly referring
to these types of clusters in word-initial position.



68 Maria Jodo Freitas & Maria Celeste Rodrigues

¥rom the three types of consonant clusters mentionad above, the
fabstruent+liquid/ clusters in {5) are the most frequent {Andrade & Viana,
1993; Vigario & Falé, 1993); it is assumed that they are under the domain of a
branching onset and, as for other languages. they do not violate universal
principles in the grammar, namely the Sonority Sequencing Principle and the
Dissimilarity Condition. As shown in sections 4. and 5., the /s+obstruent
{+ligquid)/ clusters in (6} are problematic syltabic structures since they violate
the Sonority Sequencing Principie and the Disstmilarity Condition: the same
happens with the consonant clusters mentioned in (7). The group in (7)
corresponds to marked and un-frequent clusters in the system (Mateus &
Andrade, 20000, Considering the topic under analysis in this paper, the
acquisition problem raised by this variety of consonant clusters in the input is
as follows: do Portuguese children process /S+obstruent (+liquid)/ clusters as
they process the other two types of consonant clusters?

In this section, our basic concern is o identify the syllabic status of the
initial fricative of the /s+obstruent (+liquid) in the process of acquisition of
EP. We will show that Portuguese children clearly discriminate the three types
of structures Hustrated i (3) - (7). Moreover, we will compare the
production strategies of Portuguese children with those exhibited by Duteh
children (acquiring other languages, namely Dulch), this cross-linguistic
comparison will allow us to observe different production strategies for

~Et

apparently identical consonant sequences. Finally, we will provide empirical
zvidence from the acquisition of EP to discuss the syllabic analysis of the
/S+abstruent (Hlignid)! proposed in Andrade & Redrigues (1998) for the
target system.

6.2, The daia description

§.2.7. The lexical selection of words with consonant clusters

Before we focus on the description of the phonological pronerties of
Portuguese children's words containing word-initial sC-clusters, we  will
briefly report the way the children observed sefect lexical targets with the
three types of clusters mentioned in (3)-(7). The corpus under analysis
contains 2 124 lexical targets; each one of these lexical items was produced
several times in the I8 655 uitera nces of the datbase referred in section 20 1
we consider this lexicon of 2 {24 items, we may observe that the distribution
of words from the three types of clusters mentioned above is as fellows:

() a. Jobstruent+higuid/ clusters 10%: 22672 124)
b. fs+obstruent (+liquid)f clusters 3% (}/” 1247
¢, other consonant clusters 0.3% (é/_ 1249

The number of words produced by the Portuguese children and exhibiting
¥ 7 & =
each one of the three types of clusters is as follows:
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(9 a. fobstruent+liguid/ clusters 6.6% (1 238718635
b, fs+obstruent (+Eguid)/ clusters 2.7% (3078 635
other consonant chusters $.19%  (36/18 655)

The results in {8 and in (9) reveal a contrast in the use of the three types
of clusters: /obstruent+liguid/ clusters are the most frequent consonant
sequences, both in the lexicon and in the children's productions. Both
{obstruent+iquidd and Jsdobstruent (+liquid)y  clusters  are  differently
represented in the lexicon {10% versus 3% in (8)), and differcntly productive
in the child's system (see the contrast 6.6% versus 2.7% in (9)). The consonant
clusters referred in (7) are clearly he less froquent clusters, both in the lexicon
and 1n the production data {sce (8.c) and (9.¢3).

Although  differently  represented  n the Iex%“or._ targets  with

fobstruens+iguid/ and with /s+obstruent (+lguidy clusters are present m the
Portuguese children's productions much earlier than words with the consonant

clusters mentioned in i”/') {sec examples in (103

(1

. fobstruent+liquid/

creme  Prremi/™® — [*kel {Inés: 11511 ‘cream’
preta  Fpretef — 1‘;311 I (Inés: 11029 black'
preda ltprajw/ — pajo]  (Inés: 1;10.29) ‘beach’
bicicleia fowsi'kistel — fpistewe] (Lufs: 1111200 ‘bicycle!
praic [prajs/ -3 Ppajpl  (Marta: 1L1G) Deach’
bruxa  brufe/ — [bufe] (Marta: 2;2.17)  'witeh

b, /strobstruent (+Hliguidy/

estd e/ — ftal (Marta: 12.0)  he-3sg
escova /T kove/ — [ftuke] {(Inés: i:8.2% hrusi’
SOFEVE ‘—;:\' revif -— Ckefil (Mana: 1EIBY  Cwrite-imp
escala /T kole/ m> Ckole]l  (Inés 1919 ‘school’
escure /T kuarw/ - Ukulul (Inés: 1;1029y  dark
escadas /] kadel/ — [“kadel} (Ragqueh 1:11.0) ‘stairs'

]

¢. other conscenant clusters

Irelicoptere feli'koptire/ - [I'popo] (Pedron2:9.22)  ‘'helicopter
Batman Fhstmaen/ = [hatmend {Lufs: Z:10.D
Batman Ibetmen/ — {‘bahmeﬂé} {Pedro: 3:0.1)

helicdoptero Jelikoptice/  ~»  [iVkoti] (Pedro:3;3.18)  ‘helicopter’

Based on the contrast observed for the Portuguese children's lexical
selection of target words with the three consonant clusiers describad above, we

i

Following the waditon of the rescarch on acq&isi tion of pho mbgy, the
ranscription within // does not represent the phonological structure of the word but
raither the target word.
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will now focus on /s+obstruent (+liquidy sequences and compare the resuy ilis
obtained for this structure with those concerning fobstrucni+tiquid/ clusters'’

As m‘gue{i in sections 4. and 5. in this paper, there are four types of word-
-initial /s+obstruent (+liquid)/ sequences in EP:

{11) a. words like escola [fkale] ‘sehool
b. words like sfress ixtfes} stress’
c. words like isqueiro {zjm,yxa;
d. words like experiéneia [fpsidsie]

Since Pertuguese children (i) do not select target lexical items from the
subsets referred in (11.b) and in (H.d)"S and {ii} rarely use target words {from
the subset in (11.0), we will therefore focus on the most represented group in
the children's data, i.c., group (11.a)".

It is possible 1o identfy 3 stages in the acquisition of /s+obsiruent
{+Hguid)/ clusters in EP. As we may observe in {8), at Stage L the left-edge

member of the cluster is deleted and the following obstruent is produced:

|
3

{12} Stage T

esta s/ — I"tal {Inés: 1:0.25) he-3sg’
escova T kove/ — Fluke]  {Inés: 1:8.2) brush’
escela /kolw/ — [‘kole] ({Inés: 1:5.19) 'schoo!’
esciro [T kuru/ —y Ckuiul (Inés: 110297 dark

esta S kove/ -y Ttuked (Marta 12200 be-3sg
escreve /U keevy/ — Crefil (Marta 1818y ‘write-imp'
escadoie [{ke’ doti/ — [ki'kou! (Marta: 11104)  stairs
esponje {"ptze/ - [‘pOizel (Marta: 1,10.4)  'sponge’

At Stage 11, the production of segmental material at the lefi-edge of the
second ohstruent of the clusier cccurs; at this stage, it is possible
the co-ocurrence of t

to observe
he four following production strategies: (i) production of

For a description of the acquisition of Jobstruent+iquid/ clusters in EP, see Preitas
{1997y and (2003). As for the type of clusters mentioned in (11). the data available
in our corpus 18 not enough to make gencralizations about the acquisition of this
structure in EP.

The only words from this group present in the lexicon of the children observed are
histdrig “story” and isqueiro lighter'; the first item was produced 26 n!ms and the
second ong only once, Since fusréria “story’ 18 normally produced as i} !OI_} ol we
will consider that this is the format of the children’s target, thercfore, we included 1
in the subset (1 i.a).

The fact that the Portuguese children almost exclusively select targets from the
subsel in {1 L.a) may argue for the less marked nature of the structure in {il.a),
when compared with the structures in (11.b-d). Notice that, as mentioned in section
S in this paper, some items from paradigis {1 1.c) are being ransferred to paradigm
(11.0) (hisidria [iftorie] = [ftdrie] 'siory's fsquelro [ifkejen] — [fkejru] Tighter).

(9
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a vowel (always [i]); (i) production of a vowel {again, always {11) plus a
{ricative; (111} prodaction of a fricative (iv) deletion of the target fricative,
according (o what happens at Stage I Data from Marm Luls, Raquel

and Pedro in (13) show that by
exhibit the 4 strategies mentioned al

33 Stage 1T
a. Production of a vowel

esid /£taf —
escreve [ Reevi .
estreltha Il lipy! —
escova 1T kove/ —
esid 57 tal —
estd T af —
esiao i/ —
estou /ol —

this time in development, children
DOVE:

(Lufs: L1929 he-3sg!

i
i’ hm" {(Marta: 2.2,

17y 'small st
[/ kowe] (Raquel: 1:11.0) 'brush’
l*dal  {Raguel: 2:3.3} 'be-3sg’
] (Laura: 2,7.16%  'be-3sg’
[i18W] (Laura: 2:7.16) 'be-3pl'
[tto} (Pedro: 3:3.18)  ‘he-lsg

b. Production of a vowel plus a fricative

estrefimha ITied’inn/ —
esquilo  [Tkailw/ —
28130 e/ )

c. Production of a fricative

I ripe] (Marta: 2:0.268) 'small star
{ﬂj-/l”kﬂLi]'U(Mllf[a.‘ 2:1.19) squirrel’
(i Ew] (Laura: 2:7.16)  "be-3pl’

1 1

e.w‘re[u vele/ — ele] (Marta: 2:1.19) Vstar
esticar Mikar/ -3 [Nt kai] (Marta: 2,2.17) 'to stretch’
esid Wl — [stta] (s 2:2.00 be-3sg’
esid Wl — fs'ta} (Laourn 2,2.380) 0 'be-3sg’
estreotho A errpn/ — Isttepul (Laura: 2:3.20)  ‘strange’
escrito /r’kritu/ — sy ket {Laura: 2:7.16) ‘wrilter!
escola Mkole/ - Fkole] (Laura 2:7.16)  'school
estrela el — (Ptele] (Pedro: 2:8.19)  star’
escadas /Fkadefi— [fkadef] (Pedro: 20011y 'stairs’

d. Dcietion of the target fricalive

escadas  {kadell - Pladell (Raguel: 1ITLO) 'stairs’
escova kove/ — Phovel (Raguel: 121100 "hrush'
estreld Hrelel — Prewel (Lofs: 3:71.20) 0 'star
escrever  [lkritver/ — fki'feri] {Lufs: 2;2.00 "write-inf'
estava f{tave/ — Prave]  (Laura: 2.8.0 ‘be-3sg’
estragado /Ytrlz”eadu/ — [’ vadud (Pedro: 2:7.00  'ruined’
escule I kate/ —3 Pkue] (Pedro: 2:9.22)  listen-imp’

0 o .
This is the only occurrence of [8] in the context under analysis.

Marta: 1;11.10) '\'v':‘ite}}ﬂﬂ.p’

Laurs

may
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Eﬂmhv at Stage 18, the Portuguese ﬁf"idren observed exclusive

ely produce
sters according to the aduli pattern, i.e., §‘§'+obsmwu {(+liquid)t:

{14y Srage 11

LECUIO Whurw/ — [Tkurud {Lufs: 2:8.16) ‘dark’
espada pade/ -~ [Upadel (Lufs: 28.16)  ‘sword
esguilo ki - [T (Lofst 200120 ‘squirrel
escove ffkovel - [Pkove] {Raguel: 2:5.19) 'brush’
esirela Hirels/ - {fMewsn] (Raquel: Z2:5.19) 'star’
escola Mot/ [Tkowe] (Raquel: 2:8.11) ‘school’
esiave Aeave/ = [Ttavi] (Laurar 3;1.6) 0 ‘be-3sg’
esconder ’S"’Kf")‘dcr/ ~s [fkider] (Loura: 324y hide-inf
esquecer fAke’ser/ - ijke'scr](hmm 33,10 forget-ind
esiragon Muw'gol — [fw'ge] (Pedro: 3:0.22)  ruin-past’
{*.ﬂ‘,‘:cr‘{! ai Wpera’t/ —  Ppera’ti (Pedros 3:16.22)  'wait-imp'

0.3, The acquisition daia discussion

Let us return to the 3 otheses for the processing of word-initial

18T
-
H

Y
sC-clusters presenied in section 2.

The fricative and the following consonant are under the domain of the
same branching onsct {followimg Bootj, 1996, for Dutch);

B. The fricative and the following consonant form a complex segment in
the domain of an onset (Fudge. 1969 Selkirk, {982, for English):

C. The fricative is an appendix o the syliable, therefore it tics outside the
onsel that dominates the fellowing consonant (Trommelen, 1983, for Duich;
L1092, for Bnglish):

D, The fricative and the following consonanl are associaled o two
different onsels: the fricative is the onset of & word-Initial syliable with an
ampty nuclens (following the analysis of Muatens & Andrade, 2000 for other
problematic clusters in EP):

E. The fricative is the coda of the first syllable and the following
consonant is associated to the onset of the secondd syllable (following Andrade
& Qd;wu . 1998 and Mateus & Andrade, 2000 {or EP): under thus analysis,
the fricative is either (13 a coda of a thyme with a fe/ vowel in the nuclcus or

{2) a cada of a rhyme with an empty nuclous (Andrade & Rodrigues, 1998).
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We will now observe Portuguese children’s behaviour in order to test the
adeguacy of these hypotheses to account for the acquisition facts concerning
sC-clusters,

The Portuguese children's datla presented in {(12) — (14) show that they are
not processing the /s+obsiruent/ sequence as a complex segment {against
Hypothesis B):

(1) if /s+obstruent/ structures were complex segments, one would expect
children to produce, at Stage 1, either the fricative or the following obstruent,
for the target scgment would have two competing manners of articulation
under the same skeletal position. However, this is not atiested - at this Stage L,
Portuguese children delete the fricative and exclusively produce the right-
-adjacent obstruent {see exemples in (12)). Notice that, for iar g et complex
consonants /K™ and /ﬁ“’/ in the adult grammar, the same children start
producing either (kl/{g] or fwi (Freitas, 1997 and 7(}{}€}). therefore. we would
expect the same behaviour for sC-clusters, if they were complex segments in
the target systenm:

{16} The a('(fr!f'?ifio;? o‘f{ffe complex A& and /g7 in Eurrpecm Portuguese

guidro Vadeu/ - [‘kalul/['kalo] (Marta: 1:7.18Y  “(the) painting’
quario / R arty/ — { katu] {Ings: 1_8.2) room’

dgua fagef —» [afellawe]l  {Inds: 1:9.19) ‘water’
guardar /g%er’dar! — [wur'tar] (Lufs: 2:0.27  “to keep’

{11y at Swage 11, the children are praducing segmental material at the leflt-edge
of the obstruent (a vowel 3], a vowel [i] plus a fricative or only a fricative: these
segments are sometimes lengthened or followed by a pause - sec (13)). This
material may be interpreted as phonetic cues showing that children are
processing the fricative under the domain of a syllabic node different from the
one hosting the following o'r}s! ruent (therefore, against hypotheses A and B).

Notice that the msertion of the vowel [i] at Stage ¥ also argues against
Hypothesis D: if the fricative was the onset of a syilable with an emply
nucleus. we would expect the vowel {i] not t© be produced i word-initial
position but rather between the two consonants of the closters (/SC/7 -> [[1.Ch.
This is not atiested in the Poriuguese children's data observed. Moreover, iff
sC-clusters were similar to the clusters in (11 {i.e., the two consonants are
onsets of different syilables. the first one having an empty nucleus, like pnen
Wyre' and gfia 'ulcer’). then we would expect words with sC-clusters to be
selected as possible targets late in development: {1} as we have seen in {10c],
words like pren 'tyre' emerge very late in the child's lexicon: (31} however, the
data in (12) shows that words with sC-clusters are selected by children early
in development. These acguisition facts argue agamst Hy polhc%z‘; D

As we have seen in scctions 4. and 3., the Hypothesis A ra § questions
concerning the syllabic licensing of /s+obstr uem@J iquid)/ sequences as
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branching onsets, for these structures vielale the Sonority Seguencing
Principle (in the case of both /S+obstruent / and /S+obstruen -Hiquifé/}, the
Drissimilarity Condition and the fact that constituents are maximally binary {in
the case of fs+obstruent+liguid/). If Po%“zuguesc children were processing
fs+obstruent{+liguidy clusters as fo!aqfrucnwiiquid branching onsets. one
would expect both types of clusters to emerge simultaneously, Moreover, one
would find the same production strategies in the mastering of both structures.
None of the two predictions are attested:
(i} By the time Portuguese ¢hildren are producing /s+obstruent(-Hliguid)
clusters, they are stll unable to produce /obstruent+liquid/ branching onsets
according to the target grammar:

(V7Y Produciion of /s+obstruent+liquid/ clusters

estrela Mirele/  —  Hele] (Martar 22019 ‘si‘aa"
estranho Mregpy/ — [s'tepu] (Laura: 2:33.2

estrela Tieelel — [{"tewn] (Rague

estrelas Kuelell —  Mewel] Qufs:

esirela el o~ [Piele] {(Pedros 2,8 EQF} st
estragou Mue'gol - [lte'go] (Pedro ’%.6.22} ruin-past’
estraga Mirage/ — [s'tage] (Raguel: 278} ‘ruin-3sg’

{11y The ﬁmi strategy used by Portuguese children to deal with targel
Jobstruent{C)) ,, +Hguid(C,Y branching onsets is 1o reduce the cluster to ity left-
«edge member”' (see Freitas, 2003):

(I8) The acquisition of fobstrueni+liquid/ branching onsers in EP
Stage T: /0, Cof > 1G]

fralda P fratde/ - Pkate?  (Inés: 13501 ‘diaper’
briza Fheule/ — Pbufe]  (Marta: 2,21 yo Swiieh’
praia lpraje/ — fpaje]  (Jolo: 2:8.77)  ‘beach’

If sC-clusters were branching on t;cif;, the first consonant would be €, the
second onz would be C; and !?we first production strategy used by the children
would be /C,Cof > [CiiZ]. This wnuid elicit the production of the target /5/
and the deletion of the right adjacent cbstruent dwu — [s@T) As we may
observe in {12} ~ (14}, this strategy is not attested in the acquisition of EP

sC-clusters™. On the contrary, the examples in (12} show that the firsi

2t Similar behaviour is attested for languages like Dutch (Fikkert, 1994}, Spanish
(Lled & Prinz, 1997), Canadian French (Rose, 20003, German (Lied & Prinz, 1997
and Grijzenhout & Joppen, in press) and English (Bartow, 1997 and Bernhardt &
Stemberger, 1998}

Notice that, in Dutch, productions with deletion of the plosive and production of the
fricative are attested at stage i1 (see Fikkert, 1994 and examples in (22) in this
paper’.
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productions of sC-clusters match the pattern [@C]. The deletion of the
fricative at Stage I shows that this segment is not interpreted as C, of a
branching onset, therefore, it is not under the scope of the syllabic node
dominating the obstruent

(iihy Another productive sirategy exhibited by Poruguese children in the
acquisition oi’ branching onsets is the use of an cpenthetic vowel [i] between
C, and C;. This occurs before Li setting of branching onsers 1 the child's

system {sce the examples helow)™:

(19} Epenthetic vowel in the acquisition of fobstrueni+iguid/ clusters

Brixa Fhrule/ — thirofe] (Lufs: 2:11.2) 0 fwirch’
hranca [hroky —  [bi'reke] (Lofs: 2:100) “white”
1rés [ieel) — Jti'ref]  (Laurs 2:2.30)  Cthree
brance I hriku/ —  [bi'rBke] (Laura: 2:7.16)  ‘white’
bicicletas MisiTklerg)/ —  [bisiki'letef] (Laura: 310 bicycles’

I Portuguese children were interpreting sC-clusters and fobstruent+liguid/
clusters similarly, ie., under the domain of a branching onset, they should
productively use an epenthetic 1] between the fricative and the {o i?ow;zw
obstruent {[{1.CV]). This behaviour is not attested, which again argues against
Hypothesis A and D. Notice that this epenthetic vowel ocours in words where
the sC-cluster is alveady produced but the /obstruent+liquid/ branching cnset
is still problematic:

{20

estiela /frels/ —  iftirewni (Luis: 2579 ‘star’
estrelas Mwelel/  — [fi'eelef]  (Luis: 25.7) “stary”
escrito ke = [sifkdrite] (Laura: 277.16) writlen'
escrever Hket'ver/ — [TkirPver] (Lawra: 2,9.30) write-ii

As we have seen before, the Tact that ‘fﬂ use of an epenthetic vowel
between the two members of the sC-clusters is not attested also argues against
an analysis where the left-edge fricative is under the domain of an non-

-branching onset [[1CV]: Porug
in

iguese children are never processing this
fricative as an onset (aga Ty

st Hypothesis D). Moreover, sC-clusters are
acquired ecarlier than Jobstruent+liguid/ clusters and the two clusters do not
cxhibit the same production strate
Portuguese children are processin
{against Hypothesis A).
Sumnwxsmg. the arguments lsied above allow us to assume that (1) the
fricative of the sC-clusters is not under the domain of an oaset and (1) the

es. This argues against the M}omu,s that
both types of clusters as branching onsets

Q
o
R

For further information on this topic, see Freitas (2003).
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fricative and the obstruent are not hosted b }, the same s rh%c node. therefore,
rejecting the hypotheses A, B and D, This leaves us with hypotheses C and E.
Accordin Hypothes C._ the fricative is an appendix {o the sv*i'ﬁi* This

makes sé“—g,!usicrs marked structures, which allows ug to predict that they wi
d's sysiem, after fobstrueni+lig wréf clusters, f'(n' this fast
lusters do not violate principles of syilahic licensing. As we have

this is not borne out by data: by the time Portaguese children
i th

oroduce sC-clusters, they are still unable to produce /obstruent+hgquid/
Cussics’s. Ez" WE COMPAre ﬂ & resulls !“(‘f}m the acquisition of EP

)

Sikkert, 1994 Fikkert & Freitas, 1999), we observe

S
¥l
oo
]
_C"
?
’_“’l
i
el
=1
"
oy
Lo
o

samcmrcs may be acguired differently.
he differences between the acguisition of

£

“he producton strategies used by Dutch and Portuguese children at Stag
flerent: unkike Porreguese children. Duteh chil )

production of a word-initial vowel and (b) never use

-inftial scgments or {¢) use a pause belween the 1

¢

obstruent, Sec the examples from Dutch in {21 on ihe ozhes‘ h;md, as
] 3 d obsirucnt of the

mentioned betore, |

clustes

(20y sC-clnsters in Durch (Fikiert, 7994)
1o

Stage V{/s+C/ > (200
siukken fstwkalnl/ — Tiy] (Tyrzazl i L ‘pleces
skep istepd -+ [iep] (Tyrza: 1111 ‘seonter”
Stage 1T (Je+ 07 > [s0D)
stacrt [start/ - ] tail”
stoel fsuatlf wy o lgwrd “chair
Stage [ (/407
staart fstary/ s st {(Tyrza: 215.5) “tatl
spoken fspotkoin]/  — [spoko] (Tyrza: 2:5.5) ‘ghosts”

iy Unlike Portuguese children, most Dul ch childrenn aeguire

late in development, usually after fobstruenti-higuid/ branching
the time final consonant clusters emerge in ihﬁ 83 {Fikk

g .
1999, Similar resulis are reported for English in Kirk & Demuth (200 '“} the
authors compare accuracy on the word-initial /s/+stop with accuracy of word-

-final stop+/s/s their results show that stop+/s/ coda cluslers are mastered

betfore fs/+st'0p onset clusters.
It Hypaothesis € was right for EP (the fricative is an appendix). then
Portuguese  and Du!ci'\ children should show a simiar developmental
that both groups

4 ~

behaviowr concerning the siructure under analysis. The fact
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i H o

of children exhibit different production strategies n

e}

deveiopment may be
interpreted as o consequence of the different nature of sC-clusters in the iwo
languages. 1f EL Duch children's acquisition puth is the one maiching the
interpretation of the fricative as an appendix, then the Portuguese children's
behaviour co:‘re;aonds w0 a different processing of the apparently similar
sC-clusters in the target E

Concluding, the argumer

wr
[y
u
s
o
ol
—

wrefore. '!g'n Hynothesis O
d g0 far in this section allow
thai: {1 the {necative and zhc obstruent are under different

{against hypotheses A and B); (51} the syliabic status assigne d ‘0 the Hif,aii

=3
s
w
’./J
b3

e

is different from the one of the following obstruent. ic
under an onset domain (against hypothesis A, B and D) (i)
not an appendix {against hypothesis O).
According to Hypothesis B, the fricative (s a coda of 2 word-iniual syllabic
node™ (either with a left- -adjacent /of (Hypothesis El) or with a lsfi-adiacent
empty nucless (Hypothesis E2)). The deletion of the fricative at Stage | and
nc segmental material produced at the Eei’?'—cdec of the obsiruent at Stage 1
see examples in (12Y an (i'%;) provide empirical evidence 1o argue for the
autonomous syllahic status of the Iricative in the sC-clusters. The behaviour
tlustrated in (13) may be interpreted as the result of the Tact thar ciaii dren are
processing the fricalive as a coda under the domain of o word-initial syliabic

node ditferent from the one hosting the obstruent (thus confirming Hypothesis
EJ. This is cued by (i} the presence of the vowel [11, either with prod ucison or
deletion of the fricative, (ii) the use of lengthened segments left-adjacent o
the second obstruent, or (i} the use of paus-us i% tmay be inlerpreted as cues
of a syliabic boundary. An additional empirical *rgumem for the coda status
of the fricative comes from the fact that the fricative of the sC-clusters

emerges by the time coda Tricatives are mastered in Portugsicse ¢hiidren’
vhonclogical development. In curly developmental singes, constraints rafi
the syHabic constituency disallow codas in production {see (18a)): iater on in
development, the coda becomes availabie (see (18h)) and coda fricatives are
fuithfully produced — this is when the fricative of the sC-clusters emerges (see
{18b}): this allows us to assume that Portuguese children are interpreiing the
fricative as a coda™

ng

As mentioned before. some Romance languages obligatorily assign to the fricative
the coda status since they often exhibit a left-adjacent vowel: Rose (2000) reports
the acquisition sylinble structure in Canadian French: as expecied. nadian
children process the fricasve in a target like escabean feskabd] “stool” as a coda.
However, the author docq not describe the :u‘qu§<i€i<m of targets like spe
‘special’, where a word-iniuat sC-cluster occurs; this type of trgets would be the
relevant ones for our study.

Notice that coda fricatives in sC-clusters are one of (he last coda fricatives o
emerge in production becouse they occur in unstressed syllables — as we have
shown in previous work (Freitas, Miguel & Faria, 2001). the emergence of coda
fricatives is gradual and follows the order: {1} word-final position, both within
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(22 Coda fricatives in the acquisition of EF : rhyme with a /e/ vowel in the nuclews (Mypothesis B1) or (2) of a rhvme with
a. Coda fricatives are not allowed _ ant empty nuclens {Hypothesis £2). in gcmwl the vowe! {1l in Portuguese
£ascd Fkafke/ —»  [‘kake] (Martar B8OI8Y  'skin’ children's productions may be the result of two different processes: (1)
risca Prifke/  —  [fikel (Maria: 1:8.18)  'scrawch-imp’ output of vowel reduction affecting /e.e/ in unstressed position,
2SCTeVe keevii —» [kefi] (Marta: 1;8.18Y  'write-imp’ : system (like in seda [sedel sk’ = sedoso [si’dozu] 'silk-like™ ’
buscar ufkar/ —  [Tkari] (ufs: 1;11.20)  'search-inf : Ting' = anglinho feni'lipu] 'small ring'y (i) it is used o il eopty or
cesto Feofel = ,?‘Jrj“tu} (Lufs: 1;10.28)  ‘basket’ _ positions, either at the level of the prosedic word, the foo w syifabt
estrela Feele/ — [rewel (Lufs: 1:11.20% 0 ‘star {this vowel i3 u%cd in the wrget system for similar puw {})@és: e
busecar Mbufkar/ - fbu'kal (Inés: 1:10.29y  ‘search-inf : ['mac}froari] 'sea’ or anel Te net]/fe nelt] ring’s prew lpnéwlipinéw] tvre' or
2osia Fgaltel — Ugotel (Inés: 11029 'Hke-23g' : afia Uafe /] alite] uleer.
ESCUYO Mkare/ — Dhulul] nés: 111029 dark '
: Assuming that the word-initial fricative of the sC-clusters is a coda. the
h. Coda fricatives are allowed; the fricative in sC-clusters is allowed remaining question is to know whether the left-adjacent nucieus is an empty
FOSID Fealng/ -y Pgofu] (Marta: 11110 Tike-1sg' : catcgory or 15 associated to a phonological fef vowel, which i3 normal Hy
buscar /bufkar/  — {j kal  (Marta: 1;11.10) ‘search-inf : reduced to [ and deleted in spontancous speech (as in vesiido [viftido] —
estrela /i irele/ ~»  Ifhgte] (Marta: 1:1110) ‘star . {vittidu] 'dress' or cidades {si"dadif] — isi"dadf] ‘cities’). Notice, however.
viste vifty/ - hfu] (Leis: 2,2.0) ‘see-past’ _ that the fe/ — {1} regular vowel reduction process in unstressed position does
Jasmina /zes ming/ —»  [fel‘mine] (Luis: 2;2.0)  Jasmine' not apply to word-initial /of nuclel (Mateus & Andrade. 20000, as we may
escola /" kole/ —  [Fkows] (ufs: 2:2.00 ‘school’ : observe in the contrast iér 2} errg ‘orror’ = Eii{a}rE/EcRéré errgr o make ua;e
_ error ("5:{_}523{‘_[ i3 not a valid form). This allows us w0 expect chil J‘ on o
NB: by the end of data collection, Inés only exhibits coda fricatives in ; produce word-initial {1} or [el, the two possible instances of word-Inital fe/. in
waord-final position, therefore, the fricative in sC-clusiers is not Heensed (see ' : case they are processing an /fef nucleus in the structure. To discr ‘;his W
footnote 23): ' competing analysis in the acquisition of EP, let us briefly z‘efcr 0 the
gosta Iaofel — Poste]  (Inés: 1:10.29)  like-3sg’ Fortuguese children's behaviour concerning the use of the two functions of 1§
buscar fbuf’kar/— [Burkal {Inés: 1:10.29)  ‘search-inf mentioned above:
orethas fo'refef/— o' lefuf] (Inés: 1:10.29)  ‘ears’
eSCUFO Fiuryl - Ukulul (Inés: 1:10.29) dark’ (24y 1l as a prosodic filler in the acquisition of EF
: a. [1 insertion in fexical targets wirh word-final Hauid
Netice that the fricative of the sC-cluster in Dutch is not produced by the azil fetrul/ - lezel] (Laois: 211200 blue’
time coda fricatives are mastered in the child's system (Fikkert 1994, Fikkert : _ canter K& tar/ =y Tkettas] (Ledss BVL20) sing-in”
& Freitas 1999), which again reveals the different behaviour of Duich and : caracol Aere'kol/ —  Tho'kolil (Marta: 2:0.26) “snail’
Portuguese children when faced with apparently similar sC-clusters (see the ver Fver! — itferit (Martw 2:0.26)  see-inf
examples below): azitl fetrul/ —  {wrzulil {(Lagra: 2:2.30)  hlug’
: S ar ar/ — [Hary] (Laura: 222300 caie
(23Y huis fheeys! - fhas]  {Jarmo: 1,9.9) ‘house’
poes pws/ — Tpes]  (Jarmo: 1.9.23)  ‘cat h. {1} insertion between the two members of an /obsirue snt+Hiquid/ cluster
stoel st fiy:] (Jarmo: 1,923} ‘chair’ : grande [ aradi/ —  {kitridi] (Luis: 20002 hig’
stuk lsmki  — {ty:s]  (Jarmo: 2,1.22)  ‘plece’ ] brixa {brojy/ -5 {ht’rufe} (Lais: 2,11.2) ‘»vl:{:} ’
B branca kel —  [bi'rike] (Lufs: 2:0 12y Swhile’
We have argued that the fricative of the sC-clusters may be interpreted by & 1réys e/ —  [i'ref]  (Lavra: 2:2.30)  Cthreg
the Portuguese children as a coda, thus confirming Hypothesis E; we will now ] branca foreke/ —  Ihi'reke] (Lauwra: 2:7.16)  “white
refer 10 apother aspect of Hypothesis E, ie., the fricative is a coda (1) of o bicicleras Misiklernl/ —  Thisiki'lewf] (Laura: 3;1.6) ‘bicycles
stressed or unstressed syliables; {2) within stressed syllables; (3) within unstressed
svilables, 0 For the discussion of this wopic, see Freitas {in preparaiion).
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c. fi] insertion in word-initial position

papa lpapsl  —» {i"'mal  (Jofo:r 1:3.4) “ood’
mennd fmu mel — li'mel  {Jodo: 1:5.13) ‘mommy’
mdo il — Fmew] (Marta: 13,8 “hand”
chifio Fiesl - [{ew] (Marta: 1:3.8)  ‘floor”

dd Fda/ — [Fdal  {Inés: 1149 ‘give-imp
GHer Pkerl = kel (Inés: 15415 ‘want-3sg’

(25Y 13} as the resuir of fe, & neutralization tn unstressed position

aperiado Tepir’ [periadu} {Inés: 1;8.2) pressed’
Crenie I krami/ i smi] {(inés: 11029 ‘creamy’
beber /’n-i'bﬂr/ —  |be'berd {Inds: £;10.29)  'drink-minf
esirelinhe el — erunel (Marta: 2:0.26) ‘small star’
esirelinfia = Hipel (Mana: 22207 small star
drvore i = i {Jodo: 23,19 ‘tree!
reldgio n/ — oziu {(Pedroe: 3100 ‘clock’
relGgio /o afu] {Marta: 1;8.18)  ‘clock’
ielefone o i) {(Marta: 1:2.00  'phone’
pargie parkyy — i {Jodo: 2:8.27) ’pziri:‘

Jipe " Zini —3 pi] {Jodo: 2:2.28)  jeep'
sangue — ["Bgi] {Jodo: 2:1.23) ‘blood'
presépio dprtzepiu/ —  [Buzepe] (Lufs 11L25) 0 ‘nativity scene’

While i 1s possible to find vowel quality alternation Tor the target
neutratized {11 (see {1, u, v, £} in (75\ 7 the {i] used to fill empty prosodic

positions docs not show altermnation™ (%Lc examples in (243 The fact that

Partuguese children use exclusively [ at the left-edge of sC-clusters patiems
with their behaviour for empty prosodic positions in the target system, Le., no
vowel guality allernation is attested in thiz context, This ehsw us that the

children are processing the nucleus of the rhyme fffjmnmmz the coda fricative
as an empty category, thus favouring Hypothesis E2. Notice the contrast in the
production of esirefinha ;_}Hg'rz:m?_g 'smal star’ {(Marta: 2,0.26), where the

4

word-initial vowel filling an empty constituent is [i], while the neutralized [il
is produced as =] I\;orcovezx if there was an fof in the inidal nucleus, we
would expect productions of [3, since the vowel reduction in this position
normally displays {1]; these productions were not attested.

If we consider that children deal with overt output forms in order io

reconstruct their abstract phonological representations, one might assume two

" For detatled information on the behaviour of £ in the acgquisition of BF, see Freitas

{(in preparation).

Ad the left-edge of the word, it is possible to {ind {g]: the [i’;“l-"l aliernation in 1his
particular position may be due 1o morphosyniactic aspects of development (see the
debate on filler syllables in Peters, 1996 and 2001, among others: for EP, see
Freitas & Miguel, 1998}

28
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arferent perspectives: (13 according to the classical view (Smith 1973},
children progressively build |

i

epresentations; {23 according (o recent
proposals, children store all variants {Bybes, 2001, which izicaz?s that one
single lexical target muay have as many entries in the chiid's Eex%m: as overt
output forms. The data on the acquisition of sC-clusters focused on this paper
showe 1141- Lhum en go into a stage (Stage 1) where o vowel at the feft-edge

" the fricative is produced; this behaviour was interpreted as evidence for the
p:‘(}cessmg 0! a word-initial empty nucleus. If children are processing this
information, this means that it is part of the lexical representation of the word,
therefore, children are not simply sto ring suri’ace %nf’cr'ﬁ“
reconstructing more abstract pi‘.mefomcaf informati

have interpreted the z‘!'ia‘al%ve of the sC-clusters as Duicn chsiaé;‘c jo (1.
an appendix). On the contrary, ihey seem (o pick up all énfor;'z?mi{m avai

in the system (mos ph(wwm iFinformation in derived conte

miormation. volcing assimilation) in order 1o huild up an aé_“;st:
representation, where an empty nucleus s left-adjacent to the coda fricative,
under ihe same 1‘1}*31, domain. H the lexical storage of all variants | bypothesis
wit l!g'h‘ then children should never exhibit a vowel in word-initial position

ce this vowel 1s ool available in word-initial posilion, in the target sysiem,

Oown in section 3.

7. Final remarks

in this

aper, we ;75'()\«'%(13{ en } irical evidence from EP dislectal v

and from EF L1 acquisition 1o discuss the syllabification of sC{C)-clusters in
this  language. The hyg}oihcscs on o the syllabificaten of  word-inigal
sC{C)-clusters listed in section 2 were eva‘aéudf&l both i scction 5 and in
section 61 arguments were listed based on the evidence from the two types of
data discussed in the paner

r (dialectal and acquisition dam) and on the
phonological properties of the words desceribad. 1t was, therefore. possibic io
confirm the gmu*zmmzmw of four groups of words aias;} aying {I ) fusters

{following the proposal in Andrade & Rodrigues, 1998

i

o~
et

words from group a. (]

;5%} escola ‘school’) assign (@) the nital
fricative of the clusier 1o a coda position with 2 left- -adjacent empiy
nuclens and (b the following consonant(s) o an onset L position;

(i} in words from group b, {{st fL%} stressy, the fricative is a word-inital
onsel in the domain of an initial syllable with an eimpty nucleus; the

following consonant(s) associate o the onset of the second syllable:

(iity in words ﬂma group c. {[ifkujru] :s‘q:ze:m lighter™), the fricative is o

coda with a left-ndjacent specified nucleus (/iS/:

(iv) words fli m group d. (If m‘«;aff/]?if!)img, 1 eaplicar o explain®)
dispiay several types of variants ([e;ﬂ/gc_{gé. [mififluish: ;'ﬂ or IR
or [iz]; BT or [i3]; [ef] or jez]), which is used as empirical evidence
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to assume a fully specifiad nucleus at the left-edge of the fricative
(feSIC),

Finally, it was possible io show that the dialectal variation data provides
empirical arguments to discriminate the two dialects observed (Lisbon and
Braga) based on the behaviour of word-initial sC{C)-clusters

As for the acquisition data, it was observed that group a. 18 the only
lexically productive set of words in the Portuguese children’s system
Moreover, we have shown that Portuguese children clearly discriminate
sC{Cr-clusters  from  other clusters  In the target  system.  namely
fobstruent+liguid/ clusiers and problematic clusters as the ones in pren “{yre’
and afla uivcr" Moreover, their behaviour is consistent with the production

of sC{C)-clusters exhibited by Lishon speakers in the spontanecus speech
context (their input variety of the language):

1y at the last stage of &.va%opm»‘n {Stage U6, they exclusively use the
§§ C{ ) varant, reproducing the L shon speakez‘s' behaviour
1

(Word—izmm: } spenthesis, with Oi wnha)u ci«"ion Df the fricative.
segmental fengthening and insertion of a pause at the left-cdge of the
second obstruent) show that they are processing & word-initial empty
nucleus in the lexical representation of words with sC(C)-clusters;

(i1} the emergence of the fricative in production is licensed by the time
coda fricatives are available in the child’s system, which argues {or
the coda status of the fricative.

Assuming that children process overt output forms in order to build their
abstract phonological representations, the data on the acquisition of
sC(Cy-clusters has shown that Portuguese children are able 1o process empty
categeries; in the processing of the clusters focused in this paper. children
provide empirical evidence to argue for a word-initial empty nucleus in their
lexical representation of the words displaying this structure. It seems, then,
that children are not just storing surface information bu‘ ra i%:':" reconstructing
more abstract phonological information. Our hypothesis is that they are
picking up information {r om the system {morpho '%ogac;zi information in
derived contexts, external sandhi information, voicing assimilation) in order to
build up an abstract ievca% represeniation, where an emply nucleus is left-
-adjacent o the coda fricative. As we mentioned before, if the lexical storage
of all variants hypothesis was in the right track (Bybee, 2001}, Portuguese
children W()Uki not exhibit a vowel in word-initial position, since, as we have
shown by the description of the Lisbon variety, this vowel is not available
word-initial position as 2 possibie target structure in the adull system.

O the nature of sC-clusiers in European Portuguese  $2
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