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CHAPTER 8 

ON THE REDUCTION OF NON-STRIDENT  
VOICED FRICATIVE PLATEAU CLUSTERS  

IN CHILD GREEK1 

IOANNA KAPPA 
 
 
 

Abstract 

This study investigates the reduction of a unique group of target plateau 
clusters/sequences ([vð, ܵð, vܵ]) formed by non-strident voiced 
fricatives of equal sonority in the speech of nine typically developing 
Greek children at the intermediate developmental phase. We aim to 
identify the underlying factors driving this reduction to C1 or C2. We 
demonstrate that sonority, positional faithfulness, and contiguity are 
irrelevant to preserving either C1 or C2 of the plateau clusters. Instead, 
the preservation is driven by the Place of Articulation (PoA), following 
a relative hierarchy ranking of POA features within the children's 
grammar. This hierarchy dictates which consonant, C1 or C2, is 
preserved. The data reveals two grammars, i.e., two different 
developmental paths: A dominant grammar prioritizes preserving the 
consonant with a marked PoA, either DORSAL or LABIAL, according to 
the dominance relation in the relevant PoA hierarchy ranking DORSAL > 
LABIAL > CORONAL. The latter conforms to the Preservation of the 
Marked (de Lacy 2006, 146), where the marked features are favored for 
preservation over the less marked ones. A second grammar prioritizes 
preserving segments with marked and unmarked PoA, conforming to the 

 
1  We would like to thank the reviewers for their insightful comments and 
suggestions. Any remaining errors are ours. 
This research paper is supported by the Hellenic Foundation for Research and 
Innovation (H.F.R.I.) under the “2nd Call for H.F.R.I. Research Projects to 
support Faculty Members & Researchers” (Project Number: 3754). 
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hierarchy ranking DORSAL > CORONAL > LABIAL. This ranking accounts 
for preserving the marked DORSAL segment alongside the unmarked 
CORONAL one. In both grammars, the undominated DORSAL PoA is 
always preserved. 

1. Introduction 

This study investigates the reduction (simplification) affecting the target 
(adult-like) sonority plateau clusters2 composed of non-strident voiced 
FRICATIVES in the phonological acquisition of Greek children. The study 
focuses on the cross-linguistically unusual clusters /vð/, /ܵð/, /vܵ/ and 
the derived [vݯ] and [ðݯ] ones. We aim to elucidate the exhibited 
reduction pattern(s) and identify the underlying factors driving the target 
cluster reduction to C1 or C2. 
 

CLUSTERS AND CODAS IN STANDARD MODERN GREEK (henceforth 
Greek). It follows a brief description of the realized (surface) C1C2 
clusters (Table 8-1) and codas in Greek. 

 
Table 8-1. Attested surface clusters3 in Standard Modern Greek 
 

OBSTRUENT1  
SONORANT2 

STOP1 NASAL2  
STOP1 LIQUID2 

pn, kn, tm, (tn: internally) 
pl, pݐ, kl, kݐ, tݐ (tl: internally), bl, bݐ, gl, 
gݐ, dݐ 

FRICATIVE1NASAL2 
 
FRICATIVE1LIQUID2 

xn, șn� ܵn, zm, (fn, vn, xm, șm: 
internally) 
fl, fݐ, vl, vݐ, xl, xݐ, ܵl, ܵݐ� șl� șݐ, ðݐ (*ðl) 

OBSTRUENT1 
OBSTRUENT2 

S1 STOP2 sp, st, sk 
STOP1 S2 ks, ps 
S1 / Z1 FRICATIVE2 sf, sx, sș� �]v� ]ܵ�4 
FRICATIVE1 STOP2 ft, xt 

 
2 In this study, the term ‘cluster’ refers to sequences of rising sonority under a 
braching onset, appendix-onset of falling (reversed) sonority, and plateau 
sonority sequences. 
3 Homorganic clusters are prohibited word-initially in the Greek phonological 
system, e.g., [*tl, *dl, *tn, *pm, *fm, *vm,*sn, *sl, *sݐ, *zn, *zl, *zݐ] etc. (Kappa 
1995). 
4 The underlying clusters /sv/ and /sܵ/ undergo voicing assimilation and are 
realized as [zv] and [zܵ], respectively, implying that they are heterosyllabic.  
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STOP1 STOP2 pt, kt5 
FRIC1 FRIC2 fx, xș� vܵ, vð, ܵð (fo� șo� vݯ, ðݯ : 

derived)6 
NASAL1 

NASAL2 
 mn 

 
The well-formed tautosyllabic clusters under a branching Onset in 

Greek adhere to the phonotactic Sonority Sequencing Principle (SSP) 
(Selkirk 1982, 1984; Clements 1990, a.o.). SSP stipulates that within a 
syllable, sonority reaches its maximum at the syllable nucleus and 
progressively diminishes towards both syllable edges. The segments are 
hierarchically ranked on a sonority scale according to their sonority, and 
their ordering governs rise and fall. Universally, within the group of 
consonantal segments, OBSTRUENTS possess the lowest degree of 
sonority compared to NASALS, exhibiting lower sonority than LIQUIDS. 
VOWELS represent the most sonorous segmental class. Within 
OBSTRUENTS, STOPS are the least sonorous, followed by FRICATIVES. 

In this study, we adopt the language-specific sonority scale (1) that 
was set up according to Greek phonotactics, using the features [voice] 
and [continuant] as parameters for consonant classification (Kappa 
1995). Under the latter scale, the stridents /s, z/, and the non-strident 
FRICATIVES are not grouped as plateau clusters, unlike in English (e.g., 
Clements 1990) and Russian (e.g., Kistanova 2021).  
  

 
5  The [STOP1STOP2] plateau clusters [pt] and [kt] belong to the earlier 
conservative, higher/ (archaic) formal style of Greek called Katharevusa 
(‘puristic’ language). The conservative/higher style was a “hybrid made up of 
lexical, morphological, and syntactic features from Ancient and Modern Greek” 
(Holton et al. 2012, xxiii), and it was associated with the written language, law, 
education, administration, church and prestige (Arvaniti 2007 and references 
therein). In Greek, there are still words with the fossilized voiceless plateau 
clusters /pt/, /kt/ of Katharevusa in use, e.g., >eliޖNopteݐo@ µheliFopter¶� 
>anaޖptiݐas@ µliJhter �Ior FiJarettes�¶� >peݐޖiptero@ µNiosN¶� >oޖNto@ µeiJht¶� whiFh 
are mostly realized dissimilated in the colloquial language, e.g., >oޖNto@ ∼ 
>oޖ[to@ µeiJht¶ (Holton et al. 2012, xxiii); the latter dissimilation implies their 
heterosyllabic status. Non-alternating forms, e.g., [ޖptisi] ‘flight’ are lexically 
marked (Malikouti-Drachman 2001). 
6 The plateau clusters [fç, șo� vݯ� èݯ@ arise IroP the XnderlyinJ seTXenFes �Ii9�� 
�și9�� �vi9�� �èi9�� respeFtively� through a sequential process of glide formation 
of an unstressed /i/ followed by glide strengthening (e.g., Holton et al. 2012, 
a.o.). 
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In Greek, rising sonority OBSTRUENT1 SONORANT clusters with the 

significant sonority distance between C1 and C2 are the most well-
formed under a branching onset. The [STOP1 s2], [ps], [ks], clusters of 
smaller sonority rise also occur in Greek as tautosyllabic.  

Word-initial and word-internal [OBSTRUENT1 OBSTRUENT2] clusters 
must agree in voicing; the following clusters are of non-rising sonority, 
demonstrating the following SSP violations therefore, they are 
considered as heterosyllabic:  

 
(a) [s1 STOP2/FRICATIVE2] and [FRICATIVE1STOP2] clusters have 

falling (reversed) sonority according to the sonority scale in (1), i.e., C1 
is more sonorous than C2; therefore, C1 cannot be prosodically licensed 
under a branching syllable onset. C1 is attached as an adjunct/appendix 
to the left edge of the syllable node or a higher-level node, (e.g., Steriade 
1982; Clements 1990; among many others). In Greek, a language-
specific constraint dictates that only a [+continuant] segment (SIBILANT 
or LABIAL/ DORSAL FRICATIVE) may be attached as an (extrasyllabic) 
appendix, which must be more sonorous than the onset head (Drachman 
1990). For a comprehensive discussion of the “appendix,” refer to Vaux 
and Wolfe (2009). 

(b) In clusters consisting of either two non-strident FRICATIVES 
([FRICATIVE1FRICATIVE2]), i.e., the voiceless /fș/, /xș/ and the voiced 
/vð/, /ܵð/, /vܵ/, as well [vݯ], [ðݯ] or [STOP1STOP2], i.e., /pt/ and /kt/. In the 
latter clusters, C1 and C2 exhibit equivalent sonority, forming plateau 
clusters with a sonority distance of zero. The voiceless 
[FRICATIVE1FRICATIVE2] plateau clusters of higher (archaic) style, such 
as /fș/ and /xș/, are dissimilated to [FRICATIVE1STOP2] [ft] and [xt], 
respectively, e.g., [fșiޖno@ ➝ >Itiޖno@ µFheap¶� >ޖ[șes] ➝ >ޖ[tes@ 

 
7 The sonority scale in (1) includes the consonantal phonemes of Greek. The 
voiced STOPS [b, d, g] are not included as they are considered to be the phonetic 
realizations of the underlying sequences [NASAL STOPvoiceless], /Np/, /Nt/, /Nk/, 
respectively (e.g., Newton 1972; Malikouti and Drachman 1992; Pagoni 1993; 
Kappa 1995; Arvaniti 1999; a.o.). [b, d, g] are often variably realized as 
prenasalized voiced STOPS or as [NASAL STOPvoiceless] (Arvaniti and Joseph 
2000, a.o.), e.g., ‘vineyard’ may be realized as [abeli]∼ [ambeli] ∼ [ampeli].  

(1) Sonority scale for Standard Modern Greek7 (Kappa, 1995) 
STOPS  < FRICATIVES[-voi] < FRICATIVES[+voi] < s < z  < NASALS < LIQUIDS 
/p, t, k  < f, ș, x < v� è� ܵ < s < z  < m, n < l� ݐ � 

voiceless < voiced (< = less sonorous than) 
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‘yesterday’. Similarly, the [STOP1STOP2] plateau clusters /pt/ and /kt/ are 
dissiPilated to >It@ and >[t@� respeFtively� e�J�� >pteݐޖo] ➝ >Iteݐޖo] ‘wing’, 
 tipos@ µbeat¶� ,n the non-strident voiced plateau]ޖ< ➝ @Ntiposޖ<
[FRICATIVE1FRICATIVE2] clusters under investigation, C1 does not 
satisfy the above in (a) language-specific condition due to the equal 
sonority between C1 and C2. Moreover, the latter clusters cannot be 
realized as dissimilated ones due to the restriction against [voiced 
FRICATIVE1voiced STOP2] clusters in the Greek phonological system.  

Plateau clusters are attested in other languages too, e.g., in Georgian 
occur the voiceless [FRICATIVE1FRICATIVE2@� e�J�� >ݕ[@� >STOP1STOP2], 
e.g., [bg], [NASAL1NASAL2], e.g., [mn] (Crouch 2022, 44 and references 
therein), in Hebrew [STOP1STOP2], e.g., [kt], [pk], [gd] (e.g., Bloch 
2011), in Russian [FRICATIVE1FRICATIVE2], e.g., [sf], [STOP1STOP2], 
e.g., [bd], [NASAL1 NASAL2], e.g., [mn] (Kistanova 2021, 2), to name a 
few. Baroni (2014) provides a typology of phonotactics for all types of 
plateau clusters attested in 39 languages belonging to different language 
families. 

Finally, in (native) Greek, only /s/ and /n/ are allowed in the word-
final coda position. LIQUIDS �l� ݐ� are perPitted in word-internal coda 
position� e�J�� >ޖpoݐ�ta@ µdoor¶. NASAL /n/ in the word-internal coda is 
assimilated to the place of articulation of the following consonant, e.g., 
 �¶vo�lio@ µvaFFineޖ�aƾ�[os@ µstress¶ >e݃ޖ< ,’o�pos@ µhXPan beinJݐan�șޖ<
OBSTRUENTS may be assigned to internal-coda position in the case of a 
four consonant internal seTXenFe� e�J�� >aIޖ�stݐi�a@ µAXstria¶ or at 
PorpholoJiFal boXndaries� e�J�� >eN�stݐaޖ�ti�a@ µFaPpaiJn¶� 
>eI�stݐoޖ�Ii�a@ µintelliJenFe¶ (Kappa 1995).  

Regarding the syllabification of sC and sC1C2 sequences in word-
internal positions, the Greek phonotactics literature lacks a consensus. 
Specifically, there is no explicit agreement on whether [s] is syllabified 
as an appendix to the following onset or as a word-internal coda8, e.g., 
 see 0aliNoXti-Drachman 2001� o@ µstar¶� respeFtivelyݐas�tޖ< o@ orݐa�stޖ<
for an overview). We argue that [s] in sC and sC1C2 clusters in Greek, 
FRIC1 in [FRICATIVE1STOP2] and [FRICATIVE1FRICATIVE2] clusters and 
STOP1 in [STOP1STOP2] clusters are word-initially appendices and word-
internally either appendices or heterosyllabic coda-onset sequences as 

 
8 Our ongoing research has experimentally shown that both adult and children 
informants accept either of the two word-internal syllabifications. Similarly, in 
[FRIC1STOP2], e.g., [a.ޖfto] vs. [af.ޖto] ‘this’, and in non-strident voiced plateau 
[FRIC1FRIC2], e�J�� >aޖ�vܵo@ vs� >avܵޖ�o@ µeJJ¶ (Gatsou, Iliopoulou and Kappa in 
prep.). 
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Goad (2016) claims for the initial sC clusters as well as for the internal 
ones following Kaye (1992) (see also fn. 8). 

The study is structured as follows: Section 2 presents the research 
methodology of data collection. In section 3, we briefly present the 
common traits in the grammars of all children participating in this study 
regarding the segments that are realized as single onsets vs. the non-
realized ones and the common simplification patterns, both for CVC 
syllable structure and for the C1C2 clusters of rising and of reversed 
sonority. Section 4 focuses on the data presentation regarding the 
reduction of target plateau clusters containing non-strident voiced 
FRICATIVES. In section 5 follows the data analysis, and we conclude in 
section 6. 

2. Research methodology – Data collection 

We examine naturalistic data from nine typically developing 
monolingual Greek children acquiring Greek as their first language (L1) 
(age range 2;04.20–2;09.25, years;months.days, four boys (B) and five 
girls (G)). This study falls under the author’s active research project, 
“Variation, input frequency and norms in the phonological development 
of Greek as a first language.” The Research Ethics Committee of the 
University of Crete has approved the ethical aspects of the project’s 
research protocol (approval no. 26/21.2.2022), and all participating 
children’s parents/legal guardians have provided written informed 
consent. The developmental data were collected weekly, in sessions of 
20–30 minutes for each child, and the children’s speech was recorded at 
a sampling rate of 44.1 kHz. using a high-tech recorder and a 
professional microphone. The data were obtained from children’s 
spontaneous conversational speech, naming familiar objects and 
describing specially chosen or designed pictures containing words with 
all prosodic structures, segments, and cluster types in 
stressed/unstressed syllables, word-initially/-internally. A trained 
linguist broadly transcribed the recorded audio speech samples utilizing 
the International Phonetic Alphabet (IPA), and the author or a doctoral 
student in Phonology revised the transcriptions. 
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3. Common traits in the children’s grammar 

All children participating in this study are in the intermediate 
developmental phase 9 , i.e., segments with marked features, e.g., 
[+cont(inuant)] and CVC# syllabic structures have started to occur in 
their system, see below (I) and (II), respectively. These children exhibit 
the following common traits (I-V) in their typically developing 
grammar:  

I. The STOPS [p, t, k, b, d, g] and the NASALS [m, n] are realized 
faithfully in the children’s productions. The RHOTIC >ݐ@ is not reali]ed� 
therefore, it is either deleted or, most commonly, it is substituted by the 
LATERAL [l], e.g., the tarJet word >neݐޖo@ µwater¶ Pay be reali]ed either 
as >neޖo@ or� Pore IreTXently� as >neޖlo@� FRICATIVES, i.e., segments with 
a marked Manner of Articulation (MoA), such as the voiceless [f, ș, x, 
s@ and the voiFed >v� è� ܵ� ]@� oFFXr as sinJle onsets in the Fhildren¶s 
outputs 10  in stressed/unstressed syllables in word-initial/-internal 
position. 

II. The word-final coda [s] is sporadically realized, driven by 
morphological development (Kappa 2002b), in each child’s grammar. 
This is due the acquisition of inflection, as /s/ is the inflectional marker 
for nominative singulars, e.g., of masculine nouns. Therefore, e.g., the 
word >ޖponos@ µpain- M.NOM.SG’ is realized in an adult-like manner, with 
a final coda.  

III. The word-internal Coda is yet to be acquired, e.g., the target 
words >ޖvol�ta@ µwalN¶ and >ޖpoݐ�ta@ µdoor¶ are reali]ed as >ޖvo�ta@ and 
 tarJet� initial [CVC.] syllables are� po�ta@� respeFtively� naPely� theޖ<
realized by all children as [CV.] ones (ratio 100%) without a word-
internal coda.  

IV. In the children’s productions, target branching onsets with 
tautosyllabic well-formed [OBSTRUENT1SONORANT2] clusters of rising 
sonority have started to be sporadically realized. The cross-linguistic 

 
9 The beginning of the intermediate phase of acquisition is after the age of 
1;06 (Ingram 1989) or after the age of 2 years (Macken 1992), and it is 
characterized by the emergence of phonological contrasts, marked sounds, and 
marked syllabic structures (branching onsets, codas) (Jakobson 1968). 
10 The younger children #01B and #05B may realize the target voiced CORONAL 
FRICATIVE /ð/ variably, either as a FRICATIVE or, most frequently, with the 
corresponding STOP, namely the target segment /ð/ may be realized as [ð] ∼ [d]. 
The latter variation implies that the segment /ð/ is not fully acquired yet, e.g., 
the target [vðȠޖPaèa@ µweeN¶ is reali]ed by both Fhildren as >vȠޖPada@� see ��a�� 
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pattern11 of reduction to the less sonorous (OBSTRUENT1) (2) is dominant 
in the children’s grammar. 

 
(2)  Target Children Child Age Gloss 

 a. >NaݐޖeNla@ >NaޖleNa@ #01B 2;05.00 ‘chair’ 
 b. >ޖbluza] >ޖbuza] #38B 

#05Btw 
2;05.26 
2;06.12 

‘blouse’ 

 c. >ޖtݐeno@ >ޖteno@ #32G 2;08.14 ‘train’ 
 d. >ޖpݐasino@ >ޖpasino@ #20Gtw 2;09.12 ‘green’ 
 e. [oޖbݐela@ >oޖbela@ #21Gtw 2;09.18 ‘umbrella’ 
 f. >ޖ[roPa@ >ޖ[oPa@ #28B 2;05.28 ‘colour’ 
 g. >[loݐޖini@ >[oޖlini@ #01B 2;07.15 ‘bleach’ 
 h. [fliݵޖani] [fiݵޖani] #36Gtw 2;09.25 ‘cup’ 
 i. >viޖvlio@ >viޖvio@ #37Gtw 2;09.25 ‘book’ 

 
V. When the target word contains a non-rising sonority cluster of 

[OBSTRUENT1OBSTRUENT2], reduction occurs in the children’s 
productions (ratio 100%). The children employ different patterns for 
reducing [OBSTRUENT1OBSTRUENT2] clusters; see below in (a, b) and 
section 4. 

TARGET: Falling (reversed) sonority [FRICATIVE1/s1 STOP2] clusters 
are realized, i.e., [ft], [xt], [st], [sp], [sk], where C1 is more sonorous than 
C2, according to the proposed language-specific sonority scale for Greek 
in (1). The voiceless [FRIC1/s1 STOP2] clusters are reduced, by all 
children under study, to the less sonorous C2 (STOP2) in 
stressed/unstressed word-initial/-internal positions (3) conforming to the 
widely attested cross-linguistic pattern12. The children’s grammar does 
not allow any marked structures with extrasyllabicity yet; therefore, the 

 
11 Reduction to the less sonorous OBSTRUENT1 is attested in many languages, for 
instance in Dutch (e.g., Jongstra 2003; Fikkert 2004; a.o.), English (e.g., 
Gnanadesikan 1997; a.o.), European French (Demuth and McCullough 2009), 
European Portuguese (Freitas 2003), German (Grijzenhout and Joppen 1998), 
Greek (Kappa 2002a; Tzakosta 2003; Ploumidi 2020; a.o.), Hebrew (e.g., Ben-
David 2006; Bloch 2011, a.o.), Polish �àXNas]ewiF] ������ Spanish (e.g., 
Barlow 2003). 
12 For instance, in Dutch, (e.g., Fikkert 1994; Jongstra 2003; Gerrits and Zumach 
2006; a.o.), English (e.g., Gnanadesikan 1996; Barlow 1997; among many 
others), European Portuguese (e.g., Freitas 2003), German (e.g., Goad and Rose 
2004; <avaú, Fox-Boyer, and Schaefer 2018), Hebrew (e.g., Ben-David 2006; 
Bloch 2011), Norwegian (e.g., Kristoffersen and Simonsen 2006; 
Strömbergsson et al. 2022�� 3olish �e�J�� àXNas]ewiF] ����� <avaú and 0areFNa 
2014), Swedish (e.g., Strömbergsson et al. 2022). 
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more sonorous [voiceless FRICATIVE1/s1] extrasyllabic consonants, are 
not prosodically licensed as adjuncts/ appendixes, and they are not 
realized (e.g., Barlow 2001; Goad and Rose 2004 and references therein, 
a.o.). The reduction to the STOP in (3) is also attested in other studies on 
the acquisition of Greek.13 
 

(3) Reduction of target [FRICATIVE1/s1STOP2] to [STOP2] 
  Target Children Child Age Gloss 

 a. >aޖIto@ >aޖto@ #38B 2;04.27 ‘this’ 
 b. >oޖ[to@ >oޖto@ #32G 2;06.02 ‘eight’ 
 c. >ޖstoPa@ >ޖtoPa@ #01B 2;06.10 ‘mouth’ 
 d. >ޖasto@ >ޖato@ #36Gtw 2;07.21 ‘leave it!’ 
 e. >ޖskala] >ޖNala@ #21Gtw 2;09.18 ‘ladder’ 
 f. >ޖspiti@ >ޖpiti@ #28B 2;07.05 ‘house’ 

 
According to the sonority scale in (1), the target clusters [s1/z1 

FRICATIVE2], i.e., [sf], [sx], [sș@� >]v@� >]ܵ], are of falling sonority too. 
The latter clusters14 are reduced by all children similarly to the less 
sonorous C2, see Table 8-2 and the relevant examples in (4). 
 
Table 8-2. Reduction of falling sonority [FRICATIVE1OBSTRUENT2] 
clusters 
 

 [FRIC1/s1+STOP2]⟶[STOP2] [s1/z1+FRIC2]⟶[FRIC2] 
TARGET ft xt st sp sk sf sx zv ]ܵ 
Children’s 
Output  t p k f x v ܵ 

 
(4) Reduction of target [s1/z1FRICATIVE2] to [FRICATIVE2] 
  Target Children Child Age Gloss 

 a. >ޖsIeݐa@ >ޖIela@ #37Gtw 2;09.05 ‘sphere’ 
 b. [poޖèosIeݐo@ >poޖèoIelo@ #36Gtw 2;09.12 ‘soccer’ 
 c. >ޖs[aݐa@ >ޖ[ala@ #05Btw 2;08.03 ‘grill’ 
 d. >ޖ]vXݐa@ >ޖvXla@ #21Gtw 2;08.25 ‘spin-

ning top’ 
 

13 In Greek, e.g., Kappa 2002a, Tzakosta 2003, Coutsougera 2007, Syrika 2010, 
Paracheraki 2016, Yavaú and Babatsouli 2016, among others. 
14 None of the children’s vocabularies included any target words containing the 
cluster [sș], either word-initially or word-internally.  
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 e. >]ܵXݐޖa@ >ܵXޖla@ #20Gtw 2;09.03 ‘curly-
PL’ 

 
TARGET: The belonging to the formal high variety of Greek 

Katharevousa, marked voiceless plateau clusters of equal sonority 
[STOP1STOP2] /kt, pt/, and non-strident voiceless 
[FRICATIVE1FRICATIVE2] /fș, xș/ are neutralized in (adult) Greek, and 
they are realized dissimilated as the falling sonority clusters [xt, ft] and 
[ft, xt], respectively, namely as the ‘unmarked type of obstruent clusters’ 
(Morelli 1999, ii). The dissimilation applies in (adult) Greek due to the 
action of the phonotactic constraint OCP (‘Obligatory Contour 
Principle’) that prohibits the occurrence of adjacent identical feature 
specifications (e.g., Itô and Mester 1986; McCarthy 1986; Yip 1988; 
a.o.), in this case, the feature [±con(tinuant)], therefore, a cluster of 
segments with the same Manner of Articulation (MoA) is prohibited. 
The children’s input closely resembles to the target word, i.e., the adult’s 
surface form to which they are exposed (e.g., Smolensky 1996a, b; Tesar 
and Smolensky 1998; Gnanadesikan 2004; a.o.), i.e., the children have 
as input(s) the relevant adult words with the dissimilated clusters of 
falling sonority [ft] and [xt]. The latter are reduced by the children to the 
less sonorous STOP2 (5).  
 

(5)  FRIC1STOP2 Children  Gloss 
 a. >Iteݐޖo@ >teޖlo@ ‘wing’ 
 b. >ޖ[tiPa@ >ޖtiPa@ ‘farm’ 
 c. >Itiޖno@ >tiޖno@ ‘cheap’ 
 d. >ޖ[tes@ >ޖtes@ ‘yesterday’ 

4.  Reduction of non-strident voiced [FRIC1FRIC2] 
plateau clusters: data description 

In the Greek language, children are exposed to the frequent occurrence 
of plateau clusters composed of two non-strident voiced FRICATIVES in 
adult speech, e.g., [(e)vðȠޖPaèa@ µweeN¶� >ޖPiћèala@ µalPonds¶� >ޖvћazo] 
µtaNe oXt¶� >aޖvћo ‘egg’, [ޖћèinoPeޖ�ћèino] ‘undress’/’undress (sb)’, 
 �¶o@ µread[vaޖaݯa@ µpenFils¶� >èݯlivޖPo] �¶a]oPe@ µ, aP in a hXrryݯvޖ<
>peޖèݯa@ µFhildren¶� aPonJ others�  

This study focuses on the reduction of the target plateau 
clusters/sequences of non-strident voiced [FRICATIVE1FRICATIVE2], i.e., 
oI >vè@� >ܵè@� >vܵ@ and >vݯ@� >èݯ@� %oth FlXster PePbers are ParNed both 
for MoA and for voicing, namely as [+continuant] for MoA (violating 
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the OCP against the adjacent identical feature specification [+cont]) and 
as [+voice] for the supralaryngeal feature, differing only in their PLACE 
OF ARTICULATION (PoA). Based on our adult experimental data on the 
syllabification of the aforementioned [FRICATIVE1FRICATIVE2] clusters, 
we suggest that in the relevant target-words the children are exposed to, 
FRICATIVE1 is attached word-internally as an appendix to the syllable 
node. 

The children’s grammar cannot tolerate complex clusters/sequences 
like the voiced fricative plateau clusters, either in stressed or in 
unstressed syllables, both word-initially, i.e., in a perceptually 
prominent position (Smith 2002), and word-internally, hence reduction 
occurs (ratio 100%). The target clusters are reduced by the children 
either to C1, preserving the appendix or to C2, preserving the head onset 
segment (data in (6-10).  

In the following data (6, 7), the target plateau cluster consists of a 
voiced LABIAL FRICATIVE (C1) and a non-strident voiced CORONAL 
FRICATIVE (C2). The plateau cluster is reduced predominantly to C1; 7/9 
children realize the LABIAL segment (6), word-initially/-internally in 
stressed and unstressed syllabic positions. 2/9 children (#32G and #38B) 
realize the CORONAL C2 in all stressed/ unstressed prosodic positions 
(7). (B: boy, G: girl, tw: twin). 
 

(6) [C1-LAB C2-COR] ⇢ C1-LABIAL   
 Word initially 
  Target Children Child Age Gloss 

 a. [vðȠޖPaèa@ [vȠޖPada@ #05Btw 
#01B 

2;05.20 
2;06.02 

‘week- 
F.NOM.SG’ 

   [vȠޖPaèa@ #28B 
#21Gtw 

2;06.24 
2;08.25 

 

 b. >ޖvèela@ >ޖvela@ #05Btw 
#36Gtw 
#37Gtw 

2;06.15 
2;07.14 
2;07.14 

‘leech- 
F.NOM.SG’ 

 Word internally 
  Target Children Child Age Gloss 
 c. >ݐaޖvèi@ >laޖvi@ #028B 

#01B 
#37Gtw 
#05Btw 
#20Gtw 

2;07.05 
2;07.15 
2;07.21 
2;07.23 
2;08.25 

‘wand- 
N.NOM.SG’ 

 d. >ݐaޖvèaFa@ >laޖvaFa@ #21Gtw 
#36Gtw 

2;08.25 
2;09.12 

‘wand-
DIM.NOM.PL’ 
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In (8), the target plateau cluster consists of a voiced DORSAL 

FRICATIVE (C1) and a voiced CORONAL FRICATIVE (C2). As a result of 
the cluster reduction, 9/9 children preserve the DORSAL C1 in 
stressed/unstressed syllables, both word-initially and -internally. 
 

(8) [C1-DOR C2-COR] ⇢ C1-DORSAL 
 Word initially 
  Target Children Child Age Gloss 

 a. [ܵޖèino@ >ݯޖino@15 #01B 2;05.16 ‘undress(sb)-
PRS.1SG’ 

 b. >ܵèiޖtos@ >ݯiޖtos@ #05Btw 2;05.18 ‘undressed-
M.NOM.SG’ 

 c. >ܵèiޖti@ >ݯiޖti@ #32G 
#20Gtw 
#21Gtw 
#36Gtw 
#37Gtw 

2;08.15  
2;09.18 
2;09.18 
2;09.22 
2;09.22 

‘undressed-
F.NOM.SG’ 

 Word internally 
  Target Children Child Age Gloss 
 d. >ޖPiܵèala@ >ޖPiܵala@ #28B 

#01B 
#38B 
#05Btw 
#21Gtw 

2;05 
2;05.24 
2;05.26 
2;06.04 
2;07.23 

‘almond-
N.NOM.PL’ 

 

 
15 The palatalized [ʝ] is an allophone of the DORSAL FRICATIVE �ܵ� that oFFXrs 
before the front vowels [i, e]. All participating children in this study faithfully 
realized the palatalized DORSAL. 

(7) [C1-LAB C2-COR] ⇢ C2-CORONAL   
 Word initially 
  Target Children Child Age Gloss 

 a. >ޖvèela@ >ޖèela@ #38B 2;07.21 ‘leech-F.NOM.SG’ 
 b. >ޖvèeles@ >ޖèeles@ #32G 2;07.13 ‘leech-PL 
 Word internally 
  Target Children Child Age Gloss 
 c. [ݐaޖvèi@ >laޖèi@ #38B 

#32G 
2;06.10 
2;08.15 

‘wand- 
NOM.SG 

 d. >ݐaޖvèaFa@ >laޖèaFa@ #38B 
#32G 

2;08.10 
2;09.21 

‘wand-
DIM.NOM.PL’ 
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In (9), the target plateau cluster consists of a voiced LABIAL 
FRICATIVE (C1) and a voiced DORSAL FRICATIVE (C2). All children (9/9) 
realize the DORSAL2 in stressed/unstressed syllables, both word-
initially/-internally. 

 
(9) [C1-LAB C2-DOR]⇢ C2-DORSAL   
 Word initially 
  Target Children Child Age Gloss 

 a. >ޖvܵa]i@ >ܵޖa]i@ #32G 
#36Gtw 
#37Gtw 

2;06.25 
2;07.14 
2;08.28 

‘take out-
PRS.3SG’ 

 b. >ޖvܵa]o@ >ܵޖa]o@ #28B 
#21Gtw 

2;05 
2;09 

‘take out-
PRS.1SG’ 

 c. >ޖvݯeno@16 >ݯޖeno@ #28B 
#01B 
#05Btw 
#32G 
#21Gtw  

2;05 
2;05.16 
2;05.25 
2;08 
2;07.23 

‘come out-
PRS.1SG’ 

 Word internally 
  Target Children Child Age Gloss 
 d. >ޖevܵale@ >ޖiܵale@ #01B 2;04.25 ‘take out-

PST.3SG’    >ޖeܵale@ #38B 
#28B 

2;06.10 
2;06.24 

 e. >ޖevܵala@ >ޖeܵala@ #20Gtw 2;07.15 ‘take out-
PST.1SG’ 

 f. >aޖvܵo@ >aܵޖo@ #05Btw 
#21Gtw 

2;06.15 
2;07.23 

‘egg-
N.ȃOM.SG’ 

 g. >aޖvܵa@ >aܵޖa@ #01B 
#37Gtw 

2;05.16 
2;09.07 

‘egg- 
N.NOM.PL’ 

 h. >avܵXޖlaFi@ >aܵXޖlaFi@ #36Gtw 
#32G 

2;08.28 
2;09 

‘egg-
DIM.NOM.SG’ 

 
In the following data in (10), the target words ending in [-èݯa@� >-vݯa@ 

are the plural forms (nominative) of the neuter nouns, whose stem ends 
in /–i/ and have a zero (∅) inflectional suffix in nom. Singular, e.g., 
�lXޖlXèi-∅/, thereIore� the steP �lXޖlXèi-�sXrIaFes as the word >lXޖlXèi@ 
‘flower’ (e.g., Ralli 2005, 241, fn. 261). The latter neuter nouns exhibit 
/i/ ~ Glide alternation when a vowel initial inflectional suffix, indicating 

 
16  7arJet >ޖvҕeno] PRS.1SG: >ݯ@ is the palatali]ed allophone oI �ܵ�� FI�  
 .vܵo@-FUT.1SGޖ<
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number and case, is attached to the stem, resulting in glide formation,17 
e.g., in the plural. The glide is strengthened, and it is realized as a voiced 
palatal FRICATIVE if a voiced consonant precedes,18 e.g., the nominative 
plural form with the inflectional suffix /-a�� �lXޖlXèi-aInfl/, is realized as 
>lXޖlXèݯa@ ‘flowers’. Regarding the glide formation, as in the target words 
in (10), Topintzi and Baltazani (2014) argue that the glide formation 
occurs due to paradigmatic faithfulness, namely due to a constraint 
demanding “the words in a paradigm to have an identical number of 
syllables” (ibid. 180) in singular and plural, i.e., three syllables in both 
forms: >lXޖ�lX�èi@SG and >lXޖ�lX�èݯa@PL.  

ǿn a plXral �tarJet� IorP� as in �lXޖlXèi-aInfl/NOM.PL, a vowel hiatus /i-
a/ occurs. The hiatus could be resolved by the deletion of the stem final 
/i/, while the vowel /a/ would be preserved, on the one hand as the most 
sonorous vowel in the vowel hierarchy of Greek19 (Malikouti-Drachman 
and Drachman 1992), on the other hand driven by morphology, as /a/ is 
an inflectional suffix designating the nominative plural. However, we 
argue that the deletion of /i/ does not occur due to a language-specific 
constraint that requires ‘EDGE INTEGRITY’ (Kang 2004). Namely, the 
right edge segment of a morphological unit, e.g., a stem, like /i-/ in 
�lXޖlXèi-/, must be preserved and appear at the corresponding edge. 
Consequently, the edge stem segment /i/ is preserved due to the glide 
formation, simultaneously resolving the hiatus. The subsequent glide 
strenJtheninJ in the prevoFaliF position resXlts in a palatal IriFative >ݯ@ 
if the preceding consonant is a voiced one� henFe the reali]ation oI >èݯ@ 
in (10a-e� and >vݯ@ in ���I� J��  

In the data in (10), all children uniformly preserve the stem edge 
segment, which surfaces as the (strengthened glide) palatal FRICATIVE 
C2 in the target words to which the children are exposed. The reduction 
to the palatalized (DORSAL) C2 is consistent with the children’s DORSAL 
output segments above in (8) and in (9), where the CORONAL C1 [ð] and 
the LABIAL C1 [v], respectively, are not preferred for realization. 

 
17 The glide formation occurs in GEN. SG and throughout the declension of plural 
forms because the stem-final syllabic /i/ is followed by the respective vowel 
initial inflectional suffixes (Holton et al. 2012, 75). 
18 In Greek, the obstruent clusters agree in voicing; therefore, if the preceding 
consonant is a voiceless one, then the strengthened glide is realized as a voiceless 
palatal FRICATIVE [ç], e.g., �NaݐIi-a/ ⇢ >NaޖݐIoa@ µnail¶ NOM.PL, /vași-a/⇢ 
>vaޖșça] ‘deep’ ADJ.NEU.NOM.PL. The children of this study realize the latter 
plXral IorPs as >Naޖoa@ and >vaޖoa@� respectively. 
19 Vowel hierarchy of Greek (>: more sonorous than): /a > o > u > i > e/ 
(Malikouti-Drachman and Drachman 1992). 
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(10)  Target Childre

n 
Child20 Age Gloss 

 a. >Nliޖèݯa@ >Fiݯޖa@ #01B 2;05.16 ‘key-
N.NOM.PL’ 

 b. >lXޖlXèݯa@ >lXޖlXݯa@ #05Btw 
#38B 
#36Gtw 
#37Gtw 
#32G 

2;05.18 
2;06.17 
2;08.20 
2;08.20 
2;09 

‘flower-
N.NOM.PL’ 

 c. >aޖ[laèݯa@ >aޖ[aݯa@ #05B 
#20Gtw 
#36Gtw 

2;06.28 
2;07.02 
2;07.25 

‘pear-
N.NOM.PL’ 

 d. >ޖIݐièݯa@ >ޖFiݯa@ #28B 2;06.24 ‘eyebrow-
N.NOM.PL’ 

 e. >peޖ[nièݯa@ >piޖoiݯa@ #05Btw 2;07 ‘toy-
N.NOM.PL’    >peޖoiݯa@ #36Gtw 

#37Gtw 
#32G 

2;07.25 
2;08.20 
2;08.25 

 f. >Naݐޖavݯa@ >Naޖaݯa@ #01B 2;04.25 ‘ship-
N.NOM.PL’    >Naޖlaݯa@ #38B 

#21Gtw 
2;06.10 
2;06.25 

 g. >Poޖlivݯa@ >Poޖliݯa@ #20Gtw 
#38B 
#05Btw 
#36Gtw 
#32G 
#37Gtw 

2;06.25 
2;06.28 
2;07.25 
2;08.20 
2;08.26 
2;09 

‘pencil-
N.NOM.PL’ 

 
The following Table 8-3 illustrates the observed reductions in 
children’s productions of target non-strident voiced 
[FRICATIVE1FRICATIVE2] clusters (data in 6-10), where either C1 or C2, 
is realized (✓) as an output by each child. 
 
  

 
20 The children #20Gtw and #21Gtw are twins, as well as #36Gtw and #37Gtw. 
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Table 8-3. Reduction of (word-initial/-internal) target non-strident 
voiced [FRICATIVE1FRICATIVE2] plateau clusters  
 

 

5. Data analysis 

In the following analysis, we aim to determine which factors play a role 
in the children’s grammar and drive the reduction of the target plateau 
clusters to either C1 or C2. The formal analysis is couched in the 
Correspondence Theory approach (McCarthy and Prince 1995) to the 
Optimality Theory framework (Prince and Smolensky 1993/2004). 

In the target plateau clusters (6-10), SONORITY plays no role in 
cluster reduction in the children’s outputs due to the equal sonority of 
C1 and C2; therefore, the reduction should be explained in sonority-
independent terms. On the contrary, SONORITY plays a role in the 
reduction of [OBSTRUENT1 SONORANT2], [s1STOP2/FRICATIVE2], and 
[FRICATIVE1STOP2] clusters where reduction to the less sonorous 
segment occurs.  

POSITIONAL FAITHFULNESS (Beckman 1998) is also irrelevant to 
preserving C1. Namely, positional faithfulness to a word-initial position 
or a stressed syllable is not involved in the reduction pattern, as shown 
in the following examples (6a, c) with preservation of C1 vs. (9b) with 
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preservation of C2. Specifically, in the first case, the LABIAL C1 is 
preserved word-initially (6a) or in an internal stressed syllable (6c). 
However, the LABIAL C1 is reduced in a word-initial stressed syllable 
(9b).  

 
  Target Children Gloss 
(6) a. [v1ð2ȠޖPaèa@ [v1ȠޖPaèa@ ‘week-NOM.SG’ 
(6) c. >ݐaޖv1ð2i] >laޖv1i] ‘wand-NOM.SG’ 

vs. 
(9) b. >ޖv1ܵ2azo] >2ܵޖazo] ‘take out-PRS.1SG’ 

 
CONTIGUITY, namely the preservation of the C2 which precedes the 

syllable nucleus21, also seems to be irrelevant to our Greek child data; 
namely, C2 [ð] is reduced both, in (6), e.g., (6c) and (8), e.g., (8d). 

 
  Target Children Gloss 
(6) c. >ݐaޖv1ð2i] >laޖv1i] ‘wand-NOM.SG’ 
(8) d. >ޖPiܵ1ð2ala] >ޖPiܵ1ala] ‘almond-NOM.PL’ 

 
CONTIGUITY is the main factor that drives the reduction of plateau 

clusters [STOP1STOP2] in child Hebrew (Bloch 2011), where the 
preservation of STOP2 is preferred (11a, b). However, variation may 
occur in a child’s system, preserving the LABIAL STOP1 in (11c) vs (11b).  
 

(11) Reduction of [STOP1STOP2] plateau clusters in child Hebrew 
(data drawn from Bloch 2011, 50) 

  Target Children Child Age Gloss 
 a. [k1t2aޖna@ [t2aޖna@ RM 1;10.13 ‘small-FEM.SG’ 
 b. [p1k2ak] [k2ak] SR 1;07.17 ‘cork’ 

vs. 
 c. [p1k2ak] [p1ak] SR 1;05.29 ‘cork’ 

 
The Greek children under study exhibit a PoA-driven unified 

reduction strategy, regardless of the (un)stressed word-initial/-internal 
position of the target plateau cluster. Specifically, all children (9/9) favor 

 
21 Van der Pas (2004) provides evidence from child Dutch that, in the reduction 
of the target [OBSTRUENT1SONORANT2] clusters, the less sonorous [OBSTRUENT1] 
is not preserved in the system of some children. However, the reduction is 
CONTIGUITY driven, i.e., it is realized the consonant adjacent to the vocalic 
nucleus, thus preservation of C2 (SONORANT) occurs, especially in stressed 
syllable positions. 
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the preservation of the DORSAL member of a plateau cluster; therefore, 
the DORSAL consonant is preserved over the LABIAL one (12) and over 
the CORONAL one (13). 
 

(12) DORSAL > LABIAL  9/9 children  
(13) DORSAL > CORONAL 9/9 children 

 
Most children (7/9: GROUP A) favor the preservation of the LABIAL 

member of a cluster over the CORONAL one (14).  
 

(14) LABIAL > CORONAL 7/9 children (GROUP A) 
 

Only two children (2/9: GROUP B) favor the preservation of the 
CORONAL segment over the LABIAL one (15). 

 
(15) CORONAL > LABIAL 2/9 children (GROUP B) 

 
Relative hierarchy ranking of POA features: GROUP A vs. GROUP B 
GROUP A: In simplifying plateau clusters, 7/9 children favor the 
preservation of the segment with a marked PoA. Specifically, in the 
reduction of clusters [C1-LABC2-COR] (6) and [C1-DORC2-COR] (8), the C1 
segment with a LABIAL (6) or a DORSAL POA (8) is preserved instead of 
the C2 segment with the unmarked CORONAL one. The reduction of the 
CORONAL segment (C2), e.g., in (6c) and (8d), conforms to the 
Preservation of the Marked (PoM), namely ‘the marked elements can be 
specifically targeted for preservation than the less marked ones’ (de 
Lacy 2006, 146). In the reduction of target clusters [C1-LABC2-DOR] in (9), 
the DORSAL segment (C2) is preserved over the LABIAL one (C1) (9b). 
 

(6) c. >ݐaޖv1ð2i] >laޖv1i] LABIAL > CORONAL 
(8) d. >ޖPiܵ1ð2ala] >ޖPiܵ1ala] DORSAL > CORONAL 
(9) b. >ޖv1ܵ2azo] >2ܵޖazo] DORSAL > LABIAL 

 
The dominance relations among the PoA features in (12, 13, 14), 

namely DOR > LAB, DOR > COR and LAB > COR, imply the relative 
hierarchy ranking of PLACE features (16) in the phonological grammars 
of children in GROUP A, which accounts for the preservation of C1 (6, 8) 
and C2 (9) and results in a unified account of the children’s outputs.  
 

(16) POA RANKING: DORSAL > LABIAL > CORONAL (7/9 children) 
 

In the literature on phonological development, there is evidence that 
segments with LABIAL and/or DORSAL PoA are preferred to CORONAL 
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ones, for instance, in onset selection in truncation (e.g., Fikkert 1994; 
Pater 1997), in the reduction of target rising sonority clusters 
[OBSTRUENT1SONORANT2] (e.g., Pater and Barlow 2003) or in the 
reduction of target plateau clusters [STOPLAB/DOR STOPCOR] in Hebrew 
(Bloch 2011). 

In the phonological literature, there is a disagreement regarding the 
universal dominance ranking between the DORSAL POA and the LABIAL 
one, and this implies that their ranking is not universally fixed (e.g., 
Pater 1997; de Lacy 2006; a.o.). Jun (1995) proposes the ranking 
DORSAL > LABIAL > CORONAL as a universal one for the PoA 
preservation. Our data from Group A conform to the latter ranking (see 
above in 16). Conversely, Gnanadesikan (2004, 105, fn. 30 citing 1997), 
in her case study on the acquisition of English, suggests that ‘place 
features may be scalar’ and that the dominance ranking of LABIAL over 
DORSAL may be universal, thus LABIAL > DORSAL > CORONAL. The 
latter ranking is confirmed in a case study for consonant harmony in 
child Greek (Kappa 2001). In another study on the acquisition of Greek, 
relying on a corpus of longitudinal data from nine children (Tzakosta 
2007), the statistical analysis shows that the majority of PLACE harmony 
triggers are the unmarked CORONAL ones followed by the marked 
LABIAL ones, thus resulting in the ranking CORONAL > LABIAL > 
DORSAL. Tzakosta (ibid.) attributes the dominance of CORONAL POA to 
its unmarked status22 and to the high-frequency rate of coronal segments 
in Greek. De Lacy (2006) argues that a universally fixed PoA ranking 
cannot capture the preservation of both marked and unmarked features 
in the same grammar.   

GROUP B: 2/9 children (#32G and #38B) favor the preservation of 
the DORSAL consonant like the children in GROUP A. Specifically, in the 
reduction of the target clusters [C1-DOR C2-COR] in (8), C1 with the marked 
DORSAL POA is preferred to be preserved over C2 with the unmarked 
CORONAL POA, e.g., (8d). In the target clusters [C1-LAB C2-DOR] in (9), C2 
with the DORSAL PoA is preserved over the LABIAL C1, e.g., (9a, d).  

  

 
22 Regarding the unmarked status of CORONALS, see contributions in Paradis and 
Prunet (1991).  

  [C1-DOR C2-COR] ⇢ [C1-DOR ]    
(8) d. >ޖPiܵ1ð2ala] ⇢ >ޖPiܵ1ala] #38B 

#32G 
2;05.26 
2;08.02 

‘almond-
N.NOM.PL’ 
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The difference between the two groups of children lies in the 

reduction of the plateau cluster [C1-LABC2-COR] by GROUP B, see the 
relevant data in (7), where the realization of the C2 with the unmarked 
CORONAL POA is preferred over the marked LABIAL C1, i.e., COR > LAB 
(15), word-initially/-internally, e.g., in (7b) and (7c), respectively. The 
latter reduction of LABIAL does not conform to the Preservation of the 
Marked.  
 

 
Additional evidence for the dominance ranking of CORONAL > 

LABIAL (15) in the children’s system is offered by data from consonant 
harmony in the speech of child #38B at an earlier age (2;02.10), e.g., in 
the tarJet word >Naݐޖavi@ µship’ the LABIAL [v] undergoes CORONAL 
harPony� and it is reali]ed as >d@ in the Fhild¶s oXtpXt >ޖdadi]. The 
dominance of CORONAL over LABIAL in consonant harmony is also 
evidenced in Tzakosta (2007).  

The dominance relations among the PoA features in (12, 13, 15), 
namely DOR > LAB, DOR > COR, and COR > LAB, imply the relative 
hierarchy ranking of PLACE features (17) in the phonological grammars 
of the children in GROUP B which accounts for the preservation of C1 
(8) and C2 (7, 9). 
 

(17) POA RANKING: DORSAL > CORONAL > LABIAL (2/9 children) 
 

Comparing the PoA hierarchy rankings in the system of children in 
Group A (ranking in 16) vs. children in Group B (ranking in 17), we 
argue that a fixed PoA ranking cannot offer a unified account for the 
preserved segments in the productions of all children. The ranking in 
(16) accounts for the preservation of segments with a marked PoA only 
(DORSAL, LABIAL), while the ranking in (17) accounts for the 

  [C1-LAB C2-DOR] ⇢ [C2-DOR ]    

(9) a. >ޖv1ܵ2azi] ⇢ >2ܵޖazi] #32G 2;06.25 ‘take out-
PRS.3SG’ 

(9) d. >ޖev1ܵ2ale] ⇢ >ޖeܵ2ale] #38B 2;06.10 ‘take out-
PST.3SG’ 

  [C1-LAB C2-COR] ⇢ [C2-COR]    
(7) b. >ޖv1ð2eles] ⇢ >ޖè2eles] #32G 2;07.13 ‘leech-

NOM.PL’ 
(7) c. >ݐaޖv1ð2i] ⇢ >laޖè2i] #38B 2;06.10 ‘wand-

NOM.SG’ 
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preservation of segments with marked and unmarked PoA, DORSAL, and 
CORONAL, respectively. Rankings (16) and (17) show different 
developmental paths regarding the preservation of unmarked CORONAL 
compared to the preservation of the marked LABIAL. In both PoA 
rankings, the marked DORSAL PoA dominates; therefore, the DORSAL 
segment is always preserved. 

At the onset of phonological development, the innate markedness 
constraints predominate, favoring unmarked segments/structures and 
opposing the realization of marked segments/structures, e.g., complex 
onsets, continuant OBSTRUENTS, among others. Thus, markedness 
constraints outrank faithfulness constraints (M >> F) (e.g., 
Gnanadesikan 2004, Tesar and Smolensky 1998, 2002, among others), 
which require that the output forms resemble the input forms (e.g., 
Demuth 1995, among many others). As the phonological development 
progresses, the constraints are gradually reranked, and the faithfulness 
constraints are promoted over the markedness ones, resulting in the 
production of more marked outputs that are faithful to the input (e.g., 
Tesar and Smolensky ibid.). The reranking of markedness and 
faithfulness constraints is a gradual process that varies from child to 
child. The main faithfulness (18) and markedness (19) constraints, 
which operate on output structures and are relevant for the segment 
preservation/ reduction in the data (6-10), are listed below. 
 

(18) FAITHFULNESS CONSTRAINT (McCarthy and Prince 1995) 
 MAX-DOR(SAL) No-deletion of an input DORSAL 
 MAX-LAB(IAL) No-deletion of an input LABIAL 
 MAX-COR(ONAL) No-deletion of an input CORONAL 
 IDENT[cont] If there is a [+continuant] segment in 

the Input, its Output correspondent 
must also be [+continuant]. 

 
(19) MARKEDNESS CONSTRAINTS (Prince and Smolensky 

1993/2004) 
 *APP(ENDIX) No extrasyllabic appendix 
 OCP[+cont] Constraint against the adjacent 

identical feature specification 
[+continuant] for MoA 

 *DOR(SAL) One violation for every DORSAL PoA 
in the Output 

 *LAB(IAL) One violation for every LABIAL PoA 
in the Output 
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 *COR(ONAL) One violation for every CORONAL 
PoA in the Output 

 *[+cont(inuant)] One violation for every [+cont] 
segment in the Output 

 
At this intermediate developmental phase, which is signaled by the 

re-ranking of (some) markedness constraints over faithfulness ones, all 
children produce more faithful outputs (see below the constraint 
rankings in 20 and 21). FRICATIVES marked for MoA as [+cont] are 
produced faithfully, and this is attributed to the dominance of the 
faithfulness constraint IDENT[+cont], which is promoted and outranks 
the markedness constraint *[+cont] in the children’s grammar23 which 
do not yet allow extrasyllabic appendices satisfying the constraint 
*APPENDIX, or a sequence of FRICATIVES satisfying (OCP[+cont]), 
hence the undominated, equally ranked markedness constraints 
*APPENDIX, OCP[+cont]. The constraint OCP[+cont] remains 
undominated for a longer time and prohibits the realisation of a plateau 
clusters with voiced fricatives, therefore the plateau clusters are 
simplified. The faithfulness constraints MAX for PoA (no deletion) are 
higher ranked, dominating the respective Markedness constraints for 
PoA, resulting in the preservation of the segment with the relevant PoA. 
 

(20) CONSTRAINT RANKING  GROUP A (7/9 children) 
 *APPENDIX, OCP[+cont] >> MAX-DOR >> MAX-LAB  >> 

MAX-COR >> *DOR >> * LAB >> *COR >>  IDENT[+cont] 
>> *[+cont] 

 
(21) CONSTRAINT RANKING  GROUP B (2/9 children) 

 *APPENDIX, OCP*[+cont] >> MAX-DOR >> MAX-COR >> 
MAX-LAB >> * DOR >> * LAB >> *COR >> IDENT[+cont] 
>> *[+cont] 

 
In both constraint rankings (20, 21), the satisfaction or violation of 

the lower-ranked markedness constraints for PoA plays no role in 
selecting the optimal output candidate (see Tableaux 8-4 – 8-7 below). 
Due to the lack of space in the following Tableaux (8-4 – 8-7), the 

 
23 In the initial stage of acquisition, the markedness constraint *[+cont] is higher 
ranked, i.e., *[+cont]>>IDENT[+cont], therefore all input/target [+cont] 
FRICATIVES (marked for MoA) are realized as [-cont.) STOPS (unmarked for 
MoA) (Kappa 2002a). 
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rankings include only the constraints that are crucial for our analysis; 
therefore the lower ranked constraints IDENT[+cont] >> *[+cont] are not 
included. In all Tableaux, OCP[+cont] is violated by the output 
candidate (8-4a – 8-7a), while all realized fricatives output candidates 
satisfy IDENT[+cont] and violate the lowest ranked constraint *[+cont]. 

In Tableaux 8-4–8-7 below, all target-like candidates with a plateau 
cluster in (8-4a–8-7a) violate the undominated *APPENDIX and 
OCP[+cont] constrains, therefore they are excluded as optimal outputs.  

In both Tableaux 8-4 and 8-5 below, the grammars of all children 
prefer the preservation of an output candidate that satisfies the higher-
ranked faithfulness constraint MAX-DOR; therefore, it is selected as the 
optiPal oXtpXt the seJPent >ܵ@ with the ParNed DORSAL PoA, i.e., the 
candidate (c), in both Tableaux 8-4 and 8-5. Both outputs, the CORONAL 
[ð] in Tableau 8-4b and the LABIAL [v] in Tableau 8-5b, violate the 
higher-ranked MAX-DOR constraint; therefore, both [ð] and [v] fail to be 
selected as the optimal outputs. 
  
Tableau 8-4. [C1-DOR C2-COR] ⇢ C1-DORSAL GROUP A and Β (data in 8) 
 

ܵ1ð2 *APP, OCP[+cont] MAX- 
DOR 

MAX- 
LAB 

MAX- 
COR *DOR *COR 

a� ܵ1ð2 *,* ! ✓  ✓ * * 
b) ð2 ✓, ✓ *!  ✓ ✓ * 

☛F� ܵ1 ✓, ✓ ✓  * * ✓ 
 
Tableau 8-5. [C1-LAB C2-DOR] ⇢ C1-DORSAL GROUP A and Β (data in 9) 
 

v1ܵ2 *APP, OCP[+cont] MAX-
DOR 

MAX-
LAB 

MAX-
COR *DOR *LAB 

a) v1ܵ2 *, *! ✓ ✓  * * 
b) v1 ✓, ✓ *! ✓  ✓ * 

☛F� ܵ2 ✓, ✓ ✓ *  * ✓ 
 
The rankings in Tableau 8-6 (GROUP A) and in Tableau 8-7 (GROUP 

B) below show the difference in the grammars of children in GROUP A 
vs. the children in GROUP B, due to the different dominance relations 
between the marked LABIAL and the unmarked CORONAL PoA, which 
results in the preservation of a segment with the marked LABIAL PoA 
(GROUP A) vs. the preservation of the segment with the unmarked 
CORONAL PoA (GROUP B). 
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In Tableau 8-6 (Group A), the dominance ranking of MAX-LAB >> 
MAX-COR results in selecting the marked LABIAL output candidate  
(8-6c) below, which satisfies the higher-ranked MAX-LAB constraint. 
The latter constraint is violated by the CORONAL candidate in (8-6b) 
below; therefore, the CORONAL [ð] fails to be selected as the optimal 
output. 
 
Tableau 8-6. [C1-LAB C2-COR] ⇢ C1-LABIAL GROUP A (data in 6) 
 

v1ð2 *APP, OCP[+cont] MAX-LAB MAX-COR *LAB *COR 

a) v1ð2 *, *! ✓ ✓ * * 
b) ð2 ✓, ✓ *! ✓ ✓ * 

☛c) v1 ✓, ✓ ✓ * * ✓ 
 

In Tableau 8-7 (Group B), the dominance ranking of MAX-COR >> 
MAX-LAB results in the selection of the unmarked CORONAL output 
candidate [ð] in 8-7b below, which satisfies the higher-ranked MAX-
COR constraint. The latter constraint is violated by the LABIAL candidate 
in 8-7c below; therefore, the LABIAL [v] fails to be selected as the 
optimal output. 
 
Tableau 8-7. [C1-LAB C2-COR] ⇢ C1-LABIAL GROUP B (data in 7) 
 

v1ð2 *APP, OCP[+cont] MAX-
COR 

MAX-
LAB *LAB *COR 

a) v1ð2 *, *! ✓ ✓ * * 
☛ b) ð2 ✓, ✓ ✓ * ✓ * 

c) v1 ✓, ✓ *! ✓ * ✓ 
 

At this developmental phase (see above) the action of OCP[+cont] is 
not evident in the reduction of plateau clusters due to the action of the 
undominated *APPENDIX, which forbids appendices.  

As the phonological development progresses, i.e., at a later 
developmental phase, the *APPENDIX markedness constraint is demoted, 
and complex clusters of falling sonority, e.g., [sC, ft, xt], start being 
realized in the speech of older children (see Tableau 8-8), as the 
children’s data reveal. For example, the child #21Gtw (age 3;01) has 
begun to produce [s1+STOP2] and [x1+STOP2] falling sonority clusters, 

pp.192-193
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e.g., the target words >ޖs1k2ala] ‘ladder’ and [x1t2es] ‘yesterday’, 
respectively, with an appendix at the left edge, are realized faithfully, 
due to the demotion of the markedness constraint *APPENDIX (Tableau 
8-8c). The undominated OCP[+cont] constraint is satisfied in the output 
candidate (c) because the cluster members have different MoA features. 
Consequently, the output candidate (c) is selected as the optimal one 
because it also satisfies both the higher-ranked constraints MAX-DOR and 
MAX-COR, contrary to the output candidates (a) and (b). 
 
Tableau 8-8 
 

-s1k2ala OCP[+cont] MAXޖ
DOR 

MAX-
COR *DOR *COR *APP 

a) ޖs1ala ✓ *! ✓ ✓ * ✓ 
b) ޖN2ala ✓ ✓ *! * ✓ ✓ 

☛c) ޖs1k2ala ✓ ✓ ✓ * * * 
 
However, at this later developmental phase, the OCP[+cont] constraint 
remains undominated in the grammar of older children, preventing the 
realization of target plateau clusters. The action of OCP[+cont] is 
evident, for instance, in the grammar of child #21G (age 3;01), see 
Tableau 8-9a, where the target-like output candidate [ޖv1ܵ2ale] ‘take out- 
IMP’ violates OCP[+cont]. Therefore, it is not selected as the optimal 
one. The evaluation of output candidates in Tableau 8-9 mirrors that of 
Tableau 8-5 (data in (9)). 
 
Tableau 8-9 
 

-v1ܵ2ale OCP[+cont] MAXޖ
DOR 

MAX-
LAB *DOR *LAB *APP 

a) ޖv1ܵ2ale *! ✓ ✓ * * * 
b) ޖ v1ale ✓  *! ✓ ✓ * ✓ 

☛c) 2ܵޖale ✓ ✓ * * ✓ ✓ 

6. Conclusions 

Our Greek data provides evidence that the children’s grammar at this 
developmental phase cannot tolerate complex clusters C1C2 with rising 
sonority under a branching onset and falling sonority clusters with an 
appendix, e.g., [sC, xt, ft]. The grammars also cannot tolerate word-
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initial/-internal sequences consisting of marked voiced fricatives. Both 
following constraints are still undominated in the grammar of all 
children under study: OCP[+cont] and *APPENDIX; therefore, the target 
plateaX FlXsters FontaininJ the voiFed IriFatives >vè� ܵè� vܵ@ and >èݯ@� 
>vݯ@� are redXFed either to C1 (target appendix) or C2 (target head onset). 
Sonority, positional faithfulness, and contiguity are irrelevant to 
preserving C1 or C2. The latter selection is PoA-driven, preserving either 
the target C1 or the target C2, and obeys a relative hierarchy ranking of 
POA features that accounts for preserving C1 or C2. The data show that 
there is no grammar, i.e., no constraint ranking, that uniformly accounts 
for the segment preservations in the productions of all children under 
study. The data provide evidence that there is a dominant grammar (7/9 
children) that demands the preservation of the consonant with a marked 
PoA, DORSAL, or LABIAL one, according to the dominance relation of 
the marked PoA features in the relevant PoA hierarchy ranking DORSAL 
> LABIAL > CORONAL. This dominant grammar conforms to the 
‘Preservation of the Marked’ (de Lacy 2006). The grammars of 2/9 
children demand the preservation of segments with marked and 
unmarked PoA; the hierarchy ranking DORSAL > CORONAL > LABIAL 
accounts for the preservation of the marked DORSAL and the unmarked 
CORONAL in these children’s productions. In both grammars, i.e., PoA 
rankings, the undominated PoA is the marked DORSAL; therefore, the 
DORSAL segment of a target plateau cluster is always preserved. 

The grammars as mentioned above provide evidence that they do not 
conform to a fixed PoA hierarchy ranking, thus they support the 
argument of de Lacy (2006) that a universally fixed PoA ranking cannot 
capture the preservation of both marked and unmarked features in the 
same grammar, as the grammar of Group B also shows.  

We argue that the aforementioned grammars demonstrate different 
developmental paths regarding the simplification patterns of plateau 
clusters/sequences in the children’s productions. 
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