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Abstract

Dependence relationship between segmental and syllabic acquisition has been
described in several languages phonological acquisition. In European Portuguese,
there are only two segments (/1/ and /r/) licensed in all syllabic position: Onset,
Onset cluster and Coda. This paper describes cross-sectional data for /1/ and /r¢/
in all syllable position in typically developing children aged 3 to 5 years old,
contributing with empirical data from European Portuguese to the dependence
relationship between segmental and syllabic acquisition. A native speaker audio-
recorded and transcribed single words in an original spontaneous picture naming
task, allowing eliciting words in connected speech. Results show a dependence
relationship between segmental and syllabic acquisition consistent with previous
research on European Portuguese. Onset /1/ and /r/ were in advance of /1/ and
/t/ clusters and Coda. Both segments have different paths in acquisition: /1/
stabilizes first in Onset cluster and later in Coda, whilst the rhotic stabilizes first
in Coda and later in Onset cluster. Besides the syllable constituent, along with
the syllable position in the word, was relevant for the stabilization of liquid
consonants: contrary to lateral Coda, rhotic Coda acquisition stabilizes first in
word-final position and only later within word. Finally, the prosodic variable
tonicity was also relevant for the acquisition of within-word rhotic Coda: it is
acquired earlier in stressed syllable and later in unstressed syllable.
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1. Introduction

Studies about European Portuguese (EP) phonological acquisition are

relatively recent, having begun with Freitas’s work about syllable structure
acquisition (Freitas, 1997). After this seminal work, further research has been
conducted either on syllable structure acquisition (Correia 2004; Almeida
2011) or on segmental acquisition (Mendes et al. 2009/2013; Costa 2010;
Amorim 2015; Ramalho 2017). Following Brazilian Portuguese (BP)
phonological acquisition research, EP works have used nonlinear phonology
to describe and account for data collected, focusing mainly on segmental
acquisition and its relationship with syllable, foot and prosodic word (Freitas
1997; Costa 2010; Almeida 2011; Amorim 2015; Ramalho 2017). In this
theoretical framework, segmental acquisition description is based on
distinctive features, which are inherent to segmental roots, and on distinctive
features co-occurrences.

1 This research was financed by Portuguese Funds through FCT — Fundacao para a Ciéncia
e a Tecnologia (SFRH/BD/69856/2010).

2 Bio: Clara Amorim is a Research Associate in Centro de Linguistica da Universidade do
Porto. Her research focuses on phonological acquisition. Corresponding author:
cfamorim@gmail.com
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In Portuguese, liquid consonants /1/ and /r/ are the only segments licensed
in all syllable positions: Onset3, Onset cluster and Coda (Mateus & Andrade,
2000). It is known that even though the segments are already available in the
child's system, they do not appear in all positions of the syllable structure
simultaneously (Fikkert 1994; Miranda 1996; Freitas 1997; Lamprecht et al.
2004; Almeida 2011, Amorim 2015; Ramalho 2017, among others).

In Brazilian Portuguese (BP), the sequence for the acquisition of liquids in
Onset cluster (CCiiqV) and in Coda (CVCyq) is CVC; final > CVCj medial > CVC,
final > CVC, medial > CC,;1V medial / final (Lamprecht et al. 2004). According
to Ribas (2004), the liquids in Onset cluster are dominated only after 5 years
old and there is not a temporal sequence in mastering different Onset clusters
(CCV and CCyV), unlike Coda. The position in the word also is not considered
determinant in the acquisition of this constituent.

The existing data for EP are scarcer. The main study on EP syllable structure
acquisition (Freitas 1997) shows that liquids are not used immediately in all
syllable constituents, although they are already present in children’s system.
Therefore, although children used liquids in Onset position, lateral Coda
acquisition occurs at a later stage, following the acquisition of Onset cluster
(Freitas 1997).

The relationship between segment and syllabic constituent is also confirmed
by Nogueira (2007). On her research about phonological development of very
low birth weight infants between the ages of 3;6 and 4;6, a group of 15 very
low birth weight children was compared to the control group, consisting of 15
children with the same ages. The results show that liquids stabilize first in
Onset, then in Coda, and finally in Onset cluster. In Coda position, Nogueira
(2007) points out that /r/ has a more stable behavior than /1/, a fact already
mentioned by Freitas (1997), who hypothesizes that the stabilization of /r/ is
faster than that of /1/ because it is more prominent in the system.

In a cross-sectional longitudinal study on the acquisition of rhyme in EP,
Correia (2004) analyzes the productions of 6 children aged 2;10 and 4;7,
attesting the following sequence: CVC; final (stressed > unstressed) > CVC;
final (stressed) > CVC; medial (stressed and unstressed) > CVC; medial
(stressed > unstressed).

Regarding the acquisition of the Onset cluster in EP, Santos (2013) reports
that at the beginning of the first year of Basic Education, the syllable CCrV is
produced incorrectly more frequently than the syllable CCV.

Lousada et al. (2012) indicate that the stabilization of the liquid in the most
complex syllabic constituents follows different pathways: Coda > Onset
cluster, in the case of the rhotic; Onset cluster > Coda, in the case of the
lateral, as suggested by Nogueira (2007) and Santos (2013).

The aim of this paper is to provide additional empirical evidence for the
dependence relationship between segmental and syllabic acquisition (among

3 There is a theoretical discussion about the existence of one or two rhotic phonemes in
Portuguese (Camara Jr. 1953/1970; Harris 1983; Mateus & Andrade 2000; Amorim &
Veloso 2018). At the phonetic level, there are two rhotics ([¢] and [r]) in complementary
distribution at word borders: only [r] can occur at word initial position and only [r] can occur
at word-final position. Nevertheless, only [¢] can occur in all syllabic constituents (except in
word initial position), therefore we are not analyzing rhotic productions at word initial
position.
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others, Miranda 1996; Freitas 1997; Lamprecht et al. 2004; Nogueira 2007,
Almeida 2011). For that purpose, data of 80 EP northern dialects native
speakers aged between 3;0 and 4;11 years old will be analyzed, namely all
productions of liquid consonants in Onset, Onset cluster and Coda. In
addition to the syllabic constitution, word position of the syllable (initial/
medial) and stress will also be analyzed.

2. Methodology

1.1. Participants
The speech data analyzed in this paper were collected from a sample of 80
normally developed children aged between 3;0 and 4;11. All the children live
in North of Portugal and acquire Portuguese as their first language. The
sample was divided into four age groups, each with twenty children (3;0-3;5,
3;6-3;11, 4;0-4;5 and 4;6-4;11 months).

1.2. Data collection and processing

The speech samples were collected in an original spontaneous picture naming
task, built on the basis of the criteria used in Yavas, Hernandorena &
Lamprecht (1992). In a single session, each child was invited to tell a story
from a book with a sequence of five colored thematic drawings forming a
narrative. The target words were, therefore, mainly elicited in connected
speech.

The selection of target words had into account children’s age as well as
linguistic factors: the list includes at least three words of each liquid
consonant (/1/ and /r/) in all syllable constituents and word positions. The
only exception is CC{V at word medial position. The distribution of the target
segments in stressed and unstressed syllables is uneven because of the
difficulty to find words that are present in the vocabulary of young children.
The word list is presented in Table 1.

Table 1
The list of target words
/1/ [t/
Stressed Unstressed Stressed Unstressed
Initial lagrima, lapis, lasarto. lavar
Cv livro, lobo g ’ - -
arvore,
bandeira,
bolacha, EZ:;{SOl:abelo, banheira,
Medial relogio, ’ chorar, girafa, | cadeira, claro,
> . castelo, cavalo, : . .
Cv zoologico nariz, orelha, pinheiro
estrela,
janelas, vela
. placa, bloco, brggo, branco, | dragao,
Initial . . brinco, creme, | gravata,
blusa, claro, | plasticina, .
CCv fralda, frita, | presente,
globo, flor ..
grande, grua, | trator, triciclo
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praia, prato,
preto, trés
zebra,
escrever,
Medial e e, triciclo abrir, soprar, pgdra, c‘lua'dro,
CCv estrela vidro, lagrima,
tigre, quatro,
livro
arvore, barco,
Medial balde, calcas, gordo, dormir,
golfinho
CcvC fralda guarda-chuva, | vermelho
lagarto, verde
abrir, colher,
coser, chorar,
dormir,
Final azul, pincel, escrever, flor,
CvC sol - lavar, mar, | —
nadar, pintar,
rasgar, soprar,
tomar, trator

The speech data were recorded in a Sony Minidisc MZ-NH900 digital recorder
with a Lifetech unidirectional microphone (model LF 65) and later saved in a
laptop ASUS N43SL and phonetically transcribed by the author. All doubtful
transcriptions were reviewed by an experienced phonetician-transcriber.
Whenever the transcriptions were not coincident, the productions were not
analyzed. The productions considered motivated by assimilation or that
suffered vowel epenthesis were also not analyzed, as these reconstruction
strategies are not motivated by the internal structure of the segments, but the
result of the effect of the sequence, either syllable structure or influence of
adjacent sounds.

1.3. Data analysis
A total of 6068 tokens were analyzed, with the following distribution in the
syllable. Bold is used to signal the liquid consonant.

Table 2
Number of tokens by segment and syllable constituent
CvV CCV CvC
/1/ 1508 455 615
vl 837 2653 1735

In order to obtain the frequency counts and factor weightings concerning the
significance of linguistic factors (syllable constituent, stress, number of
syllables), the data were analyzed using GoldVarb X (Sankoff, Tagliamonte &
Smith 2005). This is a logistic regression factor-analysis software that
performs a step-wise regression analysis presenting an ordered selection of
the factors. A value greater than 0.5 means that factor favors use of a
particular variant (in this case, substitution or omission of the target
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segment); on the contrary, a value less than 0.5 means that use of the variant
is disfavored.

The criteria adopted for determining if a segment is acquired is the same used
in recent research on EP phonological acquisition (Costa 2010; Almeida 2011;
Amorim 2015):

- target-like productions = 80%: segment is acquired;

- target-like productions between 50% and 79%: segment is being acquired;

- target-like productions < 50%: segment is not yet acquired.

3. Findings

3.1. Onset
Although there is a small decrease in medial /1/ in 3;6-3;11 group age, the
target-like productions of /1/ in Onset position surpasses the level of 80% at
3;0-3;5 years, which means that segment is already acquired at that age. The
rhotic is acquired later, at 3;6-3;11.

0,0% 20,0% 40,0% 60,0% 80,0% 100,0%
m4;6-4;11 m4;0-4;5 m3;6-3;11 m3;0-3;5

Figure 1. Liquids in Onset target-like productions per age

When children do not produce the target segment, they use different
strategies: they tend to substitute [l] by another sound, although deletion of
the segment is also present at younger ages: 3;0-3;5 (8.3%) and 3;6-3;11
(9.4%); whilst they prefer not to produce any sound to target /c/. This is, in
effect, the main strategy in almost age groups, although it decreases as
children are older (36.9% of deletion at 3;0-3;5; 12.0% and 6.7% at 3;6-3;11
and 4;0-4;5 age groups).

Post-tonic syllable favors substitution of /1/ in Onset position. The preferred
production to substitute [1] is the glide [w], which is used in 69% of the non-
target-like productions and by 25% of the children.

When target /r/ is substituted, the preferred sound produced is the
homorganic sonorant [1].
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Some examples of non-target-like productions for both liquids are provided in

(1).

(1) /i/>>0O
Lagrimas (tears) /'lagrimef/ > [‘ayime/] (M.# Francisca 3;9.0)
Bola (ball) / 'bole/ - ['boe] (Leonor 4;2.17)
/1 >>[w]
Estrela (star) /if'trele/ -2 [iftrewef] (Rafaela 3;11.4)
Janelas (windows) /3e'nelef/ > [3e'newef] (Bernardo 4;8.11)
/r/>> 3
Nariz (nose) /ne'rif/ 2> [ne'if] (Leonor 3;3.9)
Bandeira (flag) /be'Oejre/ > [be'Oeje] (Marco 4;4.3)
/r/ >>[l]
Chorar (to cry) /Ju'rac/ 2> [Ju'lar] (Rodigo 3;9.24)
Cadeira (chair) /ke'dejre/ > [ke'degjle] (Afonso 3;10.7)
3.2. Onset cluster

The acquisition of /1/ in Onset cluster is completed only after 4 years old, as
target-like productions surpass 80% only in 4;0-4;5 age group, both in initial
and medial position. The consonant /r/ is acquired later, surpassing 80% at
46;1-4;11 at initial position, as shown in the next figure.
100,0%
80,0%
60,0%

40,0%

20,0%

0,0%
3;0-3;5 3;6-3;11 4;0-4;5 4;6-4;11

=o—]nitial CIV =e=Medial CIV Initial CcV  =@=Medial CV

Figure 2. Target-like Onset cluster productions per age

When children do not produce the target segment, they use different strategies
for each consonant: they tend to substitute the lateral and to delete the rhotic,
as shown in Figure 3.
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100,0%
81.7%

80,0%

62.9%
60,0%

38.0%
40,0% 31.5% A

25.8%

20.0% ’ 5.6% [ 3.0% 1.3% 19.0%
’ 4% Loy 0:9% .
o / o

O’O% E/O [ BN : > A4 1.4%
Substitution Deletion Substitution Deletion
/1/ /r/

m3;0-3;5 m3;6-3;11 4:0-4;5 m4:;6-4;11

Figure 3. Substitution and deletion of liquids in Onset cluster

The results found in the production of CC,V confirm what has been reported
in phonological development research: children tend to simplify the syllable
structure (among others, Fikkert 1994; Miranda 1996; Freitas 1997;
Bernhardt & Stemberger 1998; Morales-Front 2007). Therefore, what is
particularly difficult to children is the syllable format and not the segment
(which is acquired at 3;6-3;11).

There is no linguistic factor, such as adjacent sounds, stress or word
extension, favoring the substitution of the lateral consonant in Onset cluster.
That means that the only relevant factor that favors the substitution of this
consonant in Onset cluster is age: younger children are expected to use this
strategy more than older ones. Deletion, though, is favored in unstressed
syllables.

The analysis of the substitutions reveals the same pattern found for /1/ in
Onset: the glide [w] is the preferred production. The predominant substitution
type affecting /r/ is rhotic = glide [j].

Some examples in (2) illustrate the non-target-like productions for liquids in
Onset clusters.

2/l >0
Plasticina (plasticine) /plefti'sine/ =2 [pefti'sine] Miguel (3;1.6)
Bloco (notepad) /'bloku/ > ['boku] Afonso (3;0.23)
/Y >>[w]
Bicicleta (bicycle) /bisi'klete/ > [bisi'kwete] Teresa (3;9.28)
Triciclo (tricycle) [tei'siklu/ > [ti'sikwu] M.?* Vitoria (3;4:3)
/1] >>0
Abrir (to open) /e'bric/ -> [e'bir] Joao F. (3;8.4)
Brinco (earring) /'briku/ > ['biku] Lourenco (3;8.16)
/1] >>[j]
Zebra (zebra) / 'zebre/ > ['zebje] Ana Rita (3;1.25)
Livro (book) / liveu/ > ['livju] M.? Francisca (3;9.0)
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3.3. Coda

In Coda position, we found different results for both consonants, depending
on the position of Coda in the word. In fact, /1/ in word-final Coda is acquired
at 3;0-3;5 years, although a regression was found in the following age group,
which does not accomplish 80% of target-like productions. On the contrary,
within-word Coda is not acquired until 4;11 years old, which reveals a greater
difficulty on the stabilization of /1/ in this position.

A similar behavior was found for /¢/ in Coda: it is acquired first in word-final
position, at 4;0-4;5 and only later within the word, at 4;6-4;11.

P, 88.0%
e — O
49.0% 71.0%

e 83.09%,

Medial CVr 70.0%
0 ,38.0°
30.0% 8.0%

.- 90.5%

. 70,0%,, 5309,

Medial OV 300 L -« - 470
68.6%
0,0% 20,0% 40,0% 60,0% 80,0% 100,0%

m4:6-4;11 w4;0-4;5 m3;6-3;11 m3;0-3;5

Figure 4. Target-like Coda productions per age

These results show a bigger difficulty in the production of both liquids when
they are in within-word Coda position. While in Onset cluster, lateral is the
first liquid stabilizing; in Coda position the first liquid being mastered is the
rhotic.

Coda acquisition of the rhotic is affected by tonicity: in within-word stressed
syllable, it is acquired at 4;6-4;11, whilst in unstressed syllable the acquisition
is stabilized later (after S years old). Nevertheless, it should be emphasized
that there were only two targets words with unstressed CVr, both in medial
position, which means that Coda acquisition of the rhotic may also be affected
by word position, and not only tonicity.

100%

91%
73%
50%
(o)
T 31%
0%
3;0-3;5 3;6-3;11 4;0-4;5 4:6-4;11

=0—Stressed CVr =@=TUnstressed CVr

Figure 5. Target-like Coda productions in stressed and unstressed syllables
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These results reiterate the importance of tonicity in phonological acquisition,
as stated in other works (Freitas 1997; Correia 2004; Lamprecht et al. 2004,
Vigario, Frota & Martins 2007; Jordao 2009; among others). Nevertheless, the
reduced number of target words with unstressed CVCr (only two and in medial
position) has to be taken into account.

Coda position is relevant for the selection of reconstruction strategies used
in non-target-like productions: word-final /1/ is preferably deleted, whilst it
is mainly substituted by another sound when it occurs in within-word Coda.

100,0%
80,0%
60,0%
40,0%
20,0%

0,0%

70.0%

Medial CV1
Final CV1

B Substitution ™ Deletion

Figure 6. Strategies adopted in /1/ non-target-like productions

On the contrary, deletion is the main strategy used for final-syllable /¢/, either
in word-final or medial position, as described for Onset and Onset cluster
position.

Figure 7 shows the reconstruction strategies used for both liquids in Coda
position.

100,0% 81.7%
80,0%
) 2.9%
60,0% ’

40.0% 31.5% 38.0%

’ 25 g 13%
20,0% I .41/08% | 3/.0000, 0.9% | 1.4%
0,0% R s e

19.0%

Substitution Deletion Substitution Deletion
/1 /t/
m3;0-3;5 m3;6-3;11 4;0-4;5 m4;6-4;11

Figure 7. Substitution and deletion of liquids in Coda position

As previously reported for other syllable constituents, the glide [w] is the main
substitute for [l], no matter whether it occurs in a stressed or an unstressed
syllable. On the contrary, substitution by another sound is barely used for
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final-syllable /c/. Nevertheless, a different substitution pattern was found for
the rhotic, depending on Coda position: in within-word position, only a glide
(mainly [j]) is used; in word-final position other substitute sounds ([l] and [d])
can be found, although palatal glide is also the most used sound.

Some examples of non-target-like productions for both liquids are provided in
(3).

8) />0
Golfinho (dauphin) /gotfinu/ > [go'fipy] Rafaela (3;11.4)
Azul (blue) /e'zut/ 2>  [e'zuy] Lourenco (3;8.16)
/1 >>[w]
Calcas (trousers) /'katsef/ 2> [kawsg[] Hugo (3;8.25)
Fralda (diaper) / 'fratde/ > [frawde] Joao F. (3;8.4)
/1] >>@
Arvore (tree) ['arvuri/ 2> ['aviri] Tirso (4;1.10)
Gordo (fat) /'gordu/ >  ['goduy] Mariana M. (3,8:20)
/] >>[]]
Trator (tractor) /'trator/ >  [ta'toj] M.? Francisca (3;5.2)
Barco (boat) /'barku/ > ['bajku] Leonor (3;4.22)

4. Discussion and Conclusions

The data analyzed in the previous section show that children master both
liquids earlier in Onset and later in other syllable positions. In fact, although
the distinctive feature [+approximant] and its co-occurrence with
[+tcontinuous, coronal] are already acquired at 4 years old (the lateral is
acquired before the rhotic), allowing the contrast between /1/ and /c/, both
liquid consonants are not mastered in all syllable positions until much later.
When alveolar lateral in Onset is not produced target-like, it has a different
substitution pattern from the one described for BP. In the data analyzed, the
lateral is mainly substituted by the glide [w], although occurrences of [g] are
also found, while Brazilian children prefer the glide [j] or coronal consonants
[n] and [r] (Mezzomo & Ribas, 2004).

(4) Substitution pattern for [|] in EP and BP
Glidization
PE: [1] >> [w]
Cabelo (hair) /ke'belu / > [ke'bewu] (Hugo 3;8.25)
PB: [1] >> [j]
> [ke'beju] (Mezzomo & Ribas, 2004)
Substitution
PE: [1] >> [g]
Lapis (pencil) / lapif/ > ['gapif] (Francisca 4;0.25)
PB: [1] >> [n, 1]
> [ napif] (Mezzomo & Ribas, 2004)
Calo (callus) / kalu/ > ['kary] (Mezzomo & Ribas, 2004)

The difference found between the two substitution patterns may be explained

by the different articulation of the lateral in the two language varieties.
Articulatory and acoustic research has shown that, differently from BP, in
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contemporary EP, /1/ is velarized in all syllable positions (although in varying
degrees) and not only in Coda (among others, Andrade 1998, 1999; Martins et
al. 2010; Oliveira et al. 2011; Monteiro, 2012).

Therefore, maintenance of the secondary point of articulation ([Dorsal]) of
lateral /1/ in contemporary EP may account for the preferred use of a dorsal
segment by Portuguese children for target /1/.

Although both liquid consonants are already in children’s phonological
systems at 4 years old, only later they emerge in other syllable positions.
Lateral Coda in word-final position stabilizes earlier (at 3;0-3;5 years old);
when it occurs in within-word position it presents more difficulties to children.
In this position, it stabilizes only after 4;11 years old. This result confirms the
greater instability of lateral Coda when compared to rhotic Coda (Freitas 1997;
Nogueira 2007), which Freitas (1997) assigns to the greater prominence of
rhotic Coda in the system.

Acquisition of the lateral consonant in Onset cluster stabilizes at 4;0-4;5 years
old in both word positions. The results show that the lateral stabilizes first in
Onset cluster and only later in Coda position, which corroborates Lousada et
al. (2012).

In non-target-like productions, lateral in CC;V is mainly substituted by
another sound (mainly [w]), although deletion is favored in unstressed
syllables.

The acquisition path of the lateral in all syllable positions in provided in (5).

(5) Acquisition path of /l/ in all syllable constituents
GV >> final CVG >> dnitial CC\V  >> medial CC|V, >> medial CVC; |
T

. Y
3;0-3;5 4:0-4;5 after 5;0

Contrary to lateral Coda, rhotic Coda acquisition stabilizes first in final-word
position and only later within word, which is also described in other
phonological acquisition research either on EP (Freitas 1997; Correia 2004)
either BP (among others, Miranda 1996; Mezzomo 2004).

The earlier acquisition of final Coda may be explained by tonicity (Miranda
1996), as the majority of CVCr syllables are stressed in Portuguese?, and, on
the other hand, by the relationship between phonological and
morphosyntactic factors, as proposed by Freitas (1997):

[...] the confluence of distinct grammatical (phonological, and morpho-syntactic)
factors define the Coda at the end of the word, whether associated with fricative
or liquid, as a structural point in focus in the acquisition, making its early
stabilization in relation to the Coda in an inner syllable of a word, of an exclusively
lexical nature (p. 253).5

We should note, though, that morphological Coda does not present, in this
research, higher accuracy rates.

In Onset cluster, rhotic acquisition stabilizes first in word-initial position and
later in within-word position. Therefore, path acquisition for the rhotic is

*In this research, there was no target word with final-word /r/ in unstressed syllable.
5 Own translation.
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different from the lateral, as it stabilizes first in Coda position and only later
in Onset cluster. Similar results are found by Lousada et al. (2012).

The main strategy in non-target-like productions for /r/ in Onset cluster is
deletion. Production of another sound may be found, although barely used.
The most used sound is glide [j], both in within- and final-word position.

The acquisition path of /¢/ in all syllable positions in provided in (6).

(6) Acquisition path of /t/ in all syllable constituents
CeV >> final CVCr >> lmedial CVCr + initial CCr\}/ >> final CCrV |

(
Y Y Y

3;6-3;11 4;0-4;5 4;6-4;11 after 5;0

In this paper, we have provided additional empirical evidence for the
dependence relationship between segmental and syllabic acquisition (among
others, Fikkert 1994; Miranda 1996; Freitas 1997; Lamprecht et al. 2004,
Nogueira 2007; Almeida 2011). This was demonstrated by the fact that
although /1/ and /r/ are used contrastively before 4 years old, only later they
are mastered in either Onset cluster and Coda.

Besides the syllable constituent, also the syllable position in the word has
been found important in the stabilization of liquid consonants. Tonicity has
been found relevant in the acquisition of within-word rhotic Coda.

The results have shown that liquid consonants acquisition has different paths:
the lateral stabilizes first in Onset cluster (CC\V >> CV(Cy), whilst the rhotic
stabilizes first in Coda (CVCr >> CCrV). The same path is attested by Lousada
etal (2012).
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